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...but whose big moment is it?

Y()U FLICK TH} SWITCH. This 1s the moment
... the tinal check.

And this is the big moment your customer
has been waiting for.

But. it's a big moment for you. too . ..
because your reputation rests on the job
the new tubes do from this moment on.

Still, vou have no worries . . . for
your own cxperience has proven—
time and again—that the superior
quality of RCA Receiving Tubes is
vour best measure of protection
against premature tube fatlures.

So. when your call is completed,
you can be confident that you've
won anather steady customer.

Helping vou to safeguard your
reputation is a vital, everyday serv-
icc of RCA Tubes. And that protec-
tion is yours at no extra cost.

“Sign up”’ for Success

Identify yourself with RCA! Ask your
RCA Tnbe Distributorioday how yow can
qualify for a Dealer
ldentification Plaque
displaving your name.
He'll give vou all the
exciting detailsonthe
dynamic new RCA
promotion plan to
help you build your
business.
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RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRIEON. . J.
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You Build THIS
TRANSMITTER

with Parts | Send? B
7 el ﬁ

' - N

Training

BROADCASTING: Chief Tech-
nician. Chief Operator, Power
Moanitor. Remote Control Oper-
ator. SHIP AND HARBOR
RADIO: Chief Operator, Radio-
telephone Operator, GOVERN-
MENT RADIO: Operator_in
Army, Navy, Coast Guard. For-
estrv Service Dispatcher. POLICE
RADIO: Transmitter Operator,
Service Technician. AVIATION
RADIO: Plane Radio Overator.
Airport Transmitter Operator.
TELEVISION: Pickup Operator
Voice Transmitter Operator, TV
Technician.

LearnRA

by Practicing at Home in Spare Time
Use parts | send for Actu

e These

| TRAINED THESE MEN AT HOME|

*Am employed astrans-
mitter engineer-studio
operator at KPAT
" AMost important day of
i,l nyv life wag when 1 en-

rolled with NRI
Illmer Frewaldt. Madi-

5. Dak

son. 5

‘A former employer 4
recommended National
Radio [nstitute training

to me. Now emploved

» &
as transmitter operator
in Harrisburg.” —Albert
Herr. New Cumber-
land, Pa

‘Am with WCOC
Happy with my job.
NKI course can't be
@ = beat. Passed exam for

> Ist class Radio-phone

= license with no trouble.”

&"‘ Jesse W. Parker,
~4t Ml Meridian, Miss.

v; | ]

UBSCRIPTION RATES: R

September, 1953

RADIO & TELEVISION NEWS (s pubiished monthly by the Ziff-Davis Puf
.;ul\' 21, 1948, at the Post Ofce. Chicago, 111., under the act of March 3.
R

adlo & Television Newsr—one year. U,
adio-Electronle Engineerini Editlon—one year. U. S

[ did not know a thing
ahout Radio before |
enrolled for your train-
ing. Now I have a job
as Studio Lngineer at
RadioStation KMMJ.”

Bill Delzell, Central

‘ City, Nebr

My position with
WNBT is video control
engineer on the RCA
color project. 1 owe a
lot of my success 10
vour textbooks.
Warren Deem. Mal-
verne, N. Y

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

M| Also Have a Course in

If you prefer a career in
i Radio-Television Servicing,
1'll train you at home for it.
Course includes many Kits
of parts. My book shows
that many make $10, $16 a
week EXTRA fixing sets
while training.

8. and Possesslons.
and Peszesalens.,

Your FCC Operator’'s License con be your

ticket to good jobs, security. |

. r
\ .
7 ¢ .

The Communication Course 1 offer
vou is backed by NRI’s 40 year
record of training men at home.
My well-illustrated lessons give
vou the basic principles you must
have to assure success. My skillfully de-
veloped kits “bring to life” what you
learn from my lessons, give you practical
experience on circuits common to BOTH
Radio and Television. You build the
low-power Broadecasting Transmitter
shown above (at left). You put this
station “on the air,” and eonduet pro-
cedures required of Broadcasting Station
operators. My book shows other valuable
equipment yvou build and keep.

Television's Rapid Growth
Making Good Jobs, Prosperity

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

ite ind
VETS vovlr:iescl:nr;':

I-------------------------------------------J.

shing Company at 64 E
Pan-American gountrles, and Canada

al Experience

1 Mr. J. E. SMITH, President, Dept, 3JE

! National Radio Institute, Washington 9, D. C.

1 Mail me 6i-page Book FREE. (No salesman will call. Please E}- .
'. write plainly.) 1§
1 Name

]

1 Address

l

: City Zone

1 ]

]

| ]

1

htl . Lake St., Chicare 1. Il
. 187D. Authorized by 1'ost Omce Department. Ottawa. Cannda. as second.class matter,

train you for it,

DIO-TV Broadcasting

mitter Operators, Re-
mote Control Oper- g
ators, Service and

Maintenance Tech-
nicians, ete. Mail
Coupon. Find out,
without obligation,
what 1 offer. NRI
training can assure
you more of the hetter,
things of life; can help
vou qualify for high
pay and promeotion
when times are good,
enjoy greater security
when jobs are scarce. Progressive, ams-
bitious men consider Radio-TV an out-
standing field for their life’s work. My
64-page hook. “How to Be a Success in
Radio-Television,” gives important facts
about America's fast growing industry,
details of job opportunities, tells about
kits 1 furnish for practical experience,
shows what my graduates are doing and
earning. You don't have to leave home or
give up your job to take NRI courses. You
learn at home in vour spare time, at low cost,
on terms as low as $5 a month. Many of
my graduates make more than the total
cost of my training in just two weeks.
Mail coupon now. J. E. SMITH. President,
National Radio Institute. Dept. 3JE,

J. E. SMITH
PRESIDENT,
National Radie Institute
Fot 40 yeors, the leader in
teaiting men 8t heme.

Age

State

Entered as second-class matter.
54.00: all other foreign countries $3.00:

o Pan. Amerienn eountries. and Cannda $6.00: all ather forelgn countries 57.040.
Postmaster—Pleas¢é return undelivercd ¢opics under form a589 to 64 E. Lake St., Chicako 1. Iii
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7o0s 1N YOUR OWN HOME ez

TELEVISION
RADI
ELECTRONICS
the mazingly

D, T, 1. WAY -
—with the aid of BOTH

HOME EQUIPMENT
and HOME MOVIES

Above: What will mailing the coupon below do for YOU? Just
: RIS 3 .
o lsuen this! You'll find out about one of today’s most remark-
able . .. practical ways to prepare to get into America’s
v 300 amazing billion dollar opportunity field of TELEVISION-
£ foscinating RADIO-ELECTRONICS. You'll see how to get into fas-
E " i 300 tas- cxperimcn!s cinaﬁpg ‘work that pays well. . .that offers one of
I ) 1. B".'H“ip"imeﬂ“ with this  America’s most prom|§ing futures . . . that enables you
"SCOPFE’ cinating ;‘ su\PMEN“ equipment  lo start your own business almost ‘‘on a shoe siring,"”
"oaecnunic-kudia ports if you prefer this to a job opportunity.
o'hich Yo And above all, you'll get some GOOD NEWS especially
- . jwable commer- welcomed by men anxious to earn REAL MONEY in this
2. Build "‘:s' equipment—9% thrilling field. For you'll see that NOW you can get the
cia\-lvf":° meuﬂ—whid‘ Y;:fl“y kind of practical, laboratory-type training so desirable
ShE"E“PInTh“S ineludes @ quiewe for making real progress in Television-Radio-Stectronics
KEELEH oscilloscoPe OOl Conty AND WITHOUT LEAVING HOME.
bearing Mulh-MF’_“:“ - You'll see that DeForest’s Training, Inc. sends every-
asefut for Televis g 21 INCH v thing needed to set up your own HOME LAI}ORATORY.
3, Build and keep:oihg’ home_'"""" You get and keep the same type of basic electronic
Set. (DT offers ;od;o-ileﬂ'“'“"’" equipment used in our modern .Crhlccgo Training
| = ing in 1c|cvmon-” Laboratories. You get home training that includes
1 ' ] without the TV set - arejector ond the knowledge and experience gained from train-
Multi-Meter A, Use a 16 .““hm?nv;;u:\ive m V"z;’:n ing thousands of students first han.d in Chicago.
= o s oy B T At ve and owclusbve, home iraiming arder
nderfu . easiel v sive m g aid—
cf'uvr:cl‘.‘m-nenmls taster d usy-to-reodhi““‘ INSTRUCTIVE MOVIES. But why not get the
5. EnioY wu“-i“usirmed:‘:gmms 5 complete story? Mail coupon today for
w:lh han FOLD-O i EMP‘-OY:\::?“Q information-packed literature.
6. ot an Pore i oodiob ot 3o(es AND MODERN LABORATORIES
SERVICE!C welp y'.n starting ¥ Jay for the o™ If you prefer, get all your preparation
—or ossns'n“;egss.Moi coupon! in our new Chicago Trainiag Lab-
» GERVICE B_\: GE' ”HS oratories—one of the finest of its
o Build and keep this BIG DTI plete detolt:

engineered TV seteeaosily
converted 10 U.H.F.

“QONE OF AMERICA'S FOREMOST
TELEVISION TRAINING CENTERS”

kd
z - Established 1931 —
2

S TH i, i
r A
rrrnr e W T e
ApAmAR e

L@Eﬁ'ﬂf T panp) M=

Street

September, 1953°

information-packed publication

70
" EARN
MONEY

ETT s

= ape et

i S == DEFOREST'S TRAINING, INC.
oomn g | 9533 N. Ashland Avenue, Chicago 14, 111

Name

kind. Ample instructors, modern
equipment. Write for details!

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

T U

RN-9J

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

|

Age -
Apt.
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o THIS BOTTLE
._..—/{ TURNS

| SEVEN YEARS

| INTO

SEVEN MONTHS

{ Test blocks of pole wood are fed to destructive fungi in
bottles like this at Bell Laboratories. Wood rests on soil
which controls moisture conditions and promotes fungus
growth. Test speeds search for better presercatives. »

This year the Bell System is putting 800,000 new
telephone poles into service. How elfectively are
they preserved against fungus attack and decay?

Once the only way to check a preservative was
to plant treated wood specimens outdoors, then
wait and see—for seven years at least. Now, with
a new test devised in Bell Telephone Laboratories
most of the answer can be obtained in seven months.

Cubes of wood are treated with preservatives,
then enclosed in bottles with fungus of the most
destructive kind, under temperature and humidity
conditions that accelerate fungus activity. Success
—or failure — of fungus attack on cubes soon reveals
the best ways to preserve poles.

The new test has helped show how poles can
be economically preserved for manv vears. It is
another example of how Bell Telephone Labora-
tories works to keep down the cost of vour telephone
service.

A boring is taken from a pole section to
sce how far preservative has penetrated.
For poles to lust, it must penetrate deeply
and be retained for a long time.

&) BELL TELEPHONE

R

~ LABORATORIES

Improving telephone service for America provides

careers for creative men in scientific and technical fields

¢ RADIO & TELEVISION NEWS
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Check the specs. ..

Check per formance. ..

Then, They

Model S-76

Double conversion receiver, Broadcast Band
538-1580 ke plus three short-wave bands cov-
ering 1720 ke-34 Mc.

Calibrated electrical bandspread for easy
tuning, Double superhet with 50 ke second
i-f and giant 4-inch “S” meter. Five position
selectivity, one r-f, two conversion, two i-f
stages, temperature compensated. 3.2 or 500
ohm outputs.

Satin black steel cabinet. 181%2" x 878" x
915" deep. Nine tubes, voltage usul‘uor, and
rectifier. For 105 125 V. 50/60
cycle AC. Use R-46 speaker. 519995

SELEC'I'IVI'I'Y CURVES, 5-76
— =1
g 30 8 6 4 2 0 2 4 s e wo l

2 1
{
v
3

Model SX-71.

Il Choose
Hallicratters

Do vou know any better way, any other way, to judge
SW equipment than to check the specifications and
the performance? Frankly that’s the only valid way
we can think of to make sure you get vour money’s
worth. Check these specs. Take a look at the selectiv-
ity curve for the S-76. It is typical of the outstanding
value Hallicrafters offers in every price class.

Model HT-20. T.V.I suppressed
100 watt AM-CW transmitter with
all spurious outputs above 40 Mc
at least 90 db. below full rated
output.

All stages metered; single meter
with eight position meter switch;
output tuning indication. Fre-
quency range of 1.7 Mc to 31 Mc
continuous on front panel control.
Seven tubes plus five rectifiers.

For 105/125 V. 50/60 $44950

cycle

Covers DBroadcast Band

3
R

‘ '
le ; i
5
g =
| =
:';-'. s 4y H
>
00 F ¢ 49
i i
|
|
1 |
|
60
ol s 1 s | '
| f
1 = |
- T
{ - —
row' 12 3as °
Legerd: Sharp 1, 2. 3, 4; Broad 3 |
xc FROM RESONANCE ]
e — —

hallltraﬁers

535-1650 kc plus four short-wave bands
covering 1650 ke-34 Mc. and 46-56 Mc.
Narrow Band FM one r-f, two conver-
sion, and three i-f stages. Temperature
compensated, voltageregulated. Three watt
output (terminals for 500 and 3.2 ohms).
Satin black steel cabinet. 18157 x 873"
x 12" deep. !l tubes plus regulator, recti-

fier. For 105/125 V. 3060 95
cycle AC. Use R-46 speaker, 5249

Model R-46. Marching 10” PM speaker
for use with Hallicrafters communications
receivers SX-71. SX-76, $X-73 or SX-62.
80 to 5000 cycle -ange. Matching trans-
former with 300-ohm input, Speaker voice
coil impedance. 3.2 ohms.

Satin black steel cabinet matches all
Hallicrafters receivers. Cloth covered

metal grille. 15" x 107" x
107" deep. Ship. wt. 17 lbs. 52495

lVo: Id’s Leading Exclusive Mauufacturer of Communications and High Fidelity Equipment, Radio and Television

4401 West Fifth Avenue, Chicago 24, lllinois

Hallicrafters Ltd., 51 Camden Street, Toronto, Canada

September, 1953
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E-V aoos vve MAGIC TOUCH |

TO TV RECEPTION

alflch“”"ei U H F

TV CONVERTER |

MODEL 3300

Truly the ultimate in a
UHF TV Converter.
Engineered and built by
Electro-Voice, the E-V
3300 combines the finest
in design, construction
and performance. It is

thoroughly field proy

Adds all UHF Channels to VHF Sets

Non-slip micrometer 1ype tuning
system* provides smooth, accurate,
continuous tuning of all UHF
channels 14-83. No band switches,
strips or coils. New high-cfficiency
low-loss circuit. Qperates with
either separate UHT and VHF
antennas or on all-channel (2-83)
antenna. Adequate shielding. One
control turns Converter and TV
set "on” or "off"” and switches

to caorrect antenna. Utilizes channels
5 or 6 of VHF TV set as Inter-
mediate Frequency. Does not affect
VHF reception.

Installation is simple—connect to
antenna input of VHF TV set and
just plug in. For 105-125 volts,
50-60 cycles AC. Housed in small,
ateractive dark bro“n cabinet,
73" % SY4* x 64"

Completely self—cont:u'no;—d, ready
for installation.

MODEL 3300. List Price, $39.50

*Patent Applied For

Send for Bulletin
No. 188

ELECTRO-VOICE, INC.
410 CARROLL STREET . BUCHANAN, MICH.
Export: 13 E. 40th S1., New York 16, U.S. A. Cobles: Arlob |

BY

THE EDITOR

Hi-FI MAGICIANS

| IT HAS scemed, in recent weeks, that

hardly a day goes by that we don’t
recall the phrase. “Nothing is certain
but death and taxes” and each time
this phrase comes to mind we are
more and more tempted to add “and
the audiophile’s dilemma.” Sometimes
we wonder just how far the audio in-
dustry can go in making all sorts of
fancy performance claims for their
products. The majority of manufac-
turers of audio equipment have ap-
parently made a very honest attempt
to follow an intelligent pattern and
adhere to accepted engineer ing prac-
tice when publishing specifications for
their equipment. Recently, however,
there has been a steady influx of new
companies entering the so-called high-
fidelity market. All too often these
manufacturers are guilty of mislead-
ing the public in their attempts to sell
run-of-the-mill audio gear as high-
fidelity equipment.

For example, we have just attended
a press conference to see and hear a
new tape recorder (one of three an-
nounced in four days) priced for mass-
production and publicized as high-
fidelity equipment. This machine, and
we shall name no names, is manu-
factured by a well-known producer of
photographic equipment; a company
long respected in that field for its
quality products. We spent the first
moments of our visit in listening to
some recorded classics from this new
“Hi-Fi” portable. Being technically
minded, we were most anxious to see
the specifications for the new models.
There were two; one employing a tape
speed of 3% "/sec., the other, tagged
as a “Hi-Fi” with a tape speed of
7%"/sec, We drew a mental compari-
son between many other tape record-
ers we had heard in the past and
came 1o an immediate conclusion that
the over-all frequency range was sad-
ly lacking at the high and low ends.

In studying the puhlished specifica-
tions for this “Hi-Fi” model, we were
startled to find the following: “fre-
quency response: 30 to 13,000 cyceles.”
The specifications, however, did not
qualify this claim by stating “plus or
minus so many db” but simply stated
“30 to 13,000 cycles.” Our curiosity
was greatly aroused when we came
across the specifications showing the
amplifier tube complement. The power
tube is the well-known 6AQ5 having a
power output of 3.2 watts.

Any audio engineer or experimenter
worth his salt knows full well that a
6AQ5 beam power amplifier producing
that output has a known total har-
monic distortion of 87 . This is not
“high-fidelity” in our book.

www.americanradiohistorv.com

And, we have never in our experi-
ence been able to find a 6” x 9” eliip-
tical loudspeaker, selling at catalogue
prices for $3.44, capable of producing
the high-fidelity audio range stated h;
this manufacturer for this model to
be from 30 to 13,000 cycles. We'd ex-
pect to pay many times that amount
for a good 15" woofer to give us 30-
cps. response, plus a good tweeter to
reproduce 13,000-cps. response clearly.

Upon returning to our desk the next
morning, we checked the specifica-
tions on seven leading tape recorders
to determine what claims were made

for their performance. Here are the
results: Recorder A, 50-7000 cvcles
at 7%"/sec.; Recorder B, 40-10.000

+ 2 db at 7%”/sec.; Recorder C. 40-
12.000 cycles at 7!2”/sec.: Recorder
D, 50-9000 cycles + 2 db, T':"/sec.
Recorder E, 50-7060 cvcles + 2 db,
7Y% "/sec.; Recorder F, 60-15,000 cycles
* 3 db, 7%”/sec.; and Recorder G, 70-
7500 cycles, 7%”/sec. We averaged
these specifications to find that our
“composite recorder” would have a
frequency response of 60 to slightly
less than 10,000 cycles at 7% ”/sec.
Our “composite recorder” having this
response would sell for $397.93, this
being the average cost of the seven
models.

The recorder discussed in preceding
paragraphs was intended to be mar-
keted for approximately $250.00. The
point we should like to make is that
the purchaser of an audio tape re-
corder could be very easilv misled
when comparing specifications of re-
spective machines. He would come to
the conclusion that he could purchase
a home hi-fi tape machine having a
frequency response of 30 to 13.000 cy-
cles, using the same tapes and speed
employved by the other machines and
at a price far less than the others.

Even the “Cadillacs and Lincolns”
of the tape recorder industry only
claim a frequency response of 40 to
10.000 cycles at 7%”/sec.

This is but one of many examples
we sec and hear about each wecek in
this business of technical publishing.
There is a great need for a clear un-
derstanding within the industry and
a code of ethics in advertising claims
for what we call “high-fidelity.”

The American public has always
been a bit gullible when it comes to
things technical or electronic. Let’s
quit calling every audio component
and system *“a new super ultra high-
fidelity” product. If we don’t pull in
the reins pretty soon--the term will
die out as an acceptable description
of a quality sound reproducing svs-
tem B W s g = B O.R.
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NEW HOME OF ALLIED RADIO
L ’[’L*E vitra-modern facilities TO SERVE YOU BEST

= ——  ———

y
” FREE!
the only

'L 114 COMPLETE
e-pucked catalog for

1954 Eoems
ALLIED

Industrial
268-PAGE CATALOG
The World's Largest Stocks

e TV and Radio Parts
o Test Instruments
o High-Fidelity Equipment
e Custom TV Chassis You'll want the one complete Buying Guide to
¢ AM, FM Tuners and Radios ‘ Everything in Electronics—?268 pages packed
o Recorders and Supplies with the world’s largest selectxop of quality
. equipment at lowest, money-saving prices. See all
o P. A. Systems, Accessories the latest releases in custom TV chassis,
o Amateur Station Gear ‘ TV antennas and accessories; AM ard FM tuners
o Builders’ Kits, Supplies and radios; evervthing in High-Fidelity custom
Eaui t for Indust components; latest P.A. Sy.stems and accessories;
® Equipment for Indusiry < ¥ recorders and supplies; Amateur receivers,
. . = transmitters and station gear; specialized industrial
Fustes‘l’ servue 1] electronic equipment; test instruments; builders’
. kits; buge listings of parts, tubes, tools, books
EIe(tronl( supply —your choice of the world's most complete stocks of
: . quality equipment. ALLIED gives you every
oy buying advantage: speedy shipment,
expert personal help, lowest prices, | beral terms,
assured satisfaction. Get the 1954 ALLIED
Catalog. Keep it handy —and save time and
g money. Send for your FREE copy today.

a C“ )] SAVE ON EVERYTHING
k ol IN ELECTRONICS

ALLIED RADIO

World’s Largest Electronic Supply House

Electronics

SEND FOR THE LEADING
ELECTRONIC BUYING GUIDE

ALLIED RADIO CORP., Dept. 1-5-3

1

' }

I |

EASY-PAY TERMS TV and HI-FI SPECIALISTS : 1C0 N. Western Ave., Chicago 80, lllincis :

Use ALLIED'S liberal Easy To keep up with developments ! :

Payment Plan—only 10% in High-Fidelity and TV, look : 0 Send FREE 268-Page 1954 ALLIED Catalog. 1

down, 12 months to pay—no to ALLIED. Count on us for all : :

carrying charge if you pay in the latest releases and largest v Name —— 1

60 days. Available on Hi-Fi stocks of equipment in these 1 :
. ; ) o 1

and P: A. unnts,‘recorders, v |m.par.tunt‘held.s. I‘f it's any- | Address 1

chassis, test instruments, thing in High-Fidelity or Tele- 1 1

Amagtevr gear, etc. vision—we have it in stock! : :

v City Zone. Stote H

et e mcm e — e ——————————————————— et
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A VEARS OF ELECTRICAL , o2

10

A new line of High-Fidelity
Reproduction Equipment for
Volume Sales...Record Profits!

ERE'S THE LINE of high-fidelity reproduction equipment that will
H bring customers to you! It offers the ideal answer to the grow-
ing demand for matched units in home sound systems. For the first
time quality voice and music reception is available to every family...
at prices they can afford!

The General Electric Variable Reluctance Cartridge started this
business of high-fidelity. Today's G-E announcement of a new line
of reproduction equipment completes the home sound picture. Your
customers get the dual advantage of purchasing individual compo-
nents or the complete ensemble for a home decorator installation.

Whether you sell or install high-fidelity sound equipment you'll
want to have these units on hand. Be ready for the tremendous market
they’ll create...order today! Call the local General Electric distrib-
utor or write today to: Geweral Electric Company, Section 993,
Electrovics Park, Syracuse, New York,

= i
-, PROGAESS ‘;L‘

GENERAL & ELECTRIC

www.americanradiohistorv.com

G-E DUAL COAXIAL
Model A1-400

New approach to coaxial sp.
sign—high sensitivity at low
ceptional balance between spe
with G-E baflle plate developni
Revolutionary Tweeter Heart.."
wavefront shaping plug . .. provides
smooth tweeter response.

G-E PREAMPLIFIER-CONTROL UNIT
Model A1-200

Combines functions of equalized pre.
amplifier plus adjusiable record com.
pensation, program input selection,
tone controls and volume control.
Matching unit for the “Custom Music™”
amplifier. Self-powered for use with
any installation.

G-E POWER AMPLIFIER

Model A1-300
The G-E A1-300 is a medium power,
compact amplifier designed o provide
needed speaker power. An essential
element in the new General Electric
“Custom Music” Ensemble, It will
deliver: high-fidelity performance at
very low cost.
r

—————.“A " i"“-j

e — -

G-E DELUXE TONE ARMS
Model A1-500 (12"} Model A1-501 (16”)
For home or broadcast station use.
Compatible with the exceptional qual-
ity of G-E cartridges. Calibrated stvlus
pressure adjustment... 1 gram (o 10
grams. They were developed o im-

prove record reproduction in any home
or broadeast swdio installaton,

e
‘ﬁl
. U
G-E SPEAKER ENCLOSURE
Model A1-406 (6 cu. ft)
Attractive cornet or wall cabinet in
hand-rubbed blond or mahogany ve-

ncers. "Distributed port” design offers
tone realism from 40 to 15,000 cycles.

RADIO & TELEVISION NEWS
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Here comes opportu 1

o Prepare now for the new Radio-TV -Electronics hoom.
Get in on VHF and UHF . . . aviation and
mobile radio ... color TV . .. binaural sound! The
International Correspondence Schools can help you!

I you've ever thought abeut Radie or Television as a career . ..
if vou have the interest, hut not the training . . . if you're wailing
for a good time to start . .. NOW’S THE TIME!

No matter what your previous background. 1.C.S. can help
you. If Radio-TV servieing is your hobhy, 1.C.S. can make it your
own profitable husiness. [{ you're interested in the new develop-
ments in Electronics, 1.C.S. can give you the hasic courses of
training vou need. 1f vou have the job but wanl faster progress,
1.C. S. can qualifv vou for promoetions and pay raises.

[.C.S. training is success-proved training. Hundreds of 1.C.S.
eraduates hold top jobs with top firms like R.C.A.,G.E., DUMONT,
1.T.&T. Hundreds of others have high ratings in military and
civil service. Still others have successful husinesses of their own.

With 1.C.S., you gel the rock-hottom basics and theory as well
as the all-importamt bench practice and experimentation. You
learn in vour spare time—no interference with husiness or social
life. You set vour ewn pace—progress as rapidly as you wish.

Free career guidance: Send today for the two free success hwokz. the
36-page “llow 1o Succeed” und the informative cutalog on the Conrse von
cheek helow. No obligation. Just mark and mait the coupon. With so much
al stake. you owe it 1o yoursell to acl—and act fast!

CHECK THESE SEVEN
FAMOUS 1. C. S. COURSES

? —ONE FOR YOU!
D PRACTICAL RADIO-TELEVISION
ENGINEERING —Foundation course

(™Y for tadio-letevision career. Basic prin.
ciples plus advanced training. Radiwe, BOX 2249-C, SCRANTON 9. PENNA
Sound. TV : * -
» T Without casl of obligation, send me “HOW 1o SUCCEED” and the booklel about the course BEFDRE which | have marked X:

D TEII.'EVISI'U: “cw'f”f' 3 ART O Heating CIVIL, STRUCTURAL [ College Preparatory Stationary Steam Engineering
qualdy you for high-level technical poss Commercial Ant O Steam Filling ENGINEERING ) Malhematics O] Stationary Fireman
tions in lelevision. Camera, studio, lrans- Magazine and Book O Ait Conditioning Gwil Engineering O Commercial RADIO TELEVISION,
mitter techniques. Manutacture. sale IWustrating O Etectrician Structural Engineering O Good Enghsh COMMUNICATIONS
and Installation of TV equipment. Cartooning BUSINESS Surveyng and Mapping MECHANICAL O General Radio

Show Card and Sign Lettering (] Business Admimistration Structural Dratting AND SHOP Radio Dperation
O TELEVISION RECEIVER SERVIC- Fashion |llustrating Certitied Public Accountant Highway Engineeting ] Mechanical Engineering Radio Servicing—F i
ING—In - e on AUTOMOTIVE O Accounting Reading Blueptints Industria) Engineering Television
NG—Installation. iR, ¢ . : . f e 0
version, Dealership. For the man who Automobile, Mechapic Bookkeeping Concrete Construction Industrial Supervision Electronics
Wnows aboul ragio and wants TV Asto-Elec Technician Stenography and Typing Samftary Engineering Foremanshp Telephone Work
walni ’ [ Aulo Body Rebuitding Secretarial DRAFTING Mechanical Dratting RAILROAD
Faining. 7)“0 Reﬁnishi[ng . gedluzl Tex | A"ml" Dran-gz' Macn:ne geslzn-bn:!ing Locomotive Enzlneer
O Diesel  Gas Engines usiness Cotrespondence Architectural Dvafling Machine Shop Practice Diesel Locomolive
[[] RADIO & TELEVISION SERVICING AVIATION Personnel and Labor Relations ) Electrical Draftng Tool Design Air Brakes (] Car Inspeclor
Designed o start you sepairing. in. Aeronavtical Engineering Jr Adverlising Mechanical Dratting Industrial instrumentation Rairoad Administration
stalling and servicng radio and tele- Amcratt Engine Mechanlc Retail Business Management [J Structural Drafting Machine Shop Inspection TEXTILE
vision receivers soon after slarting the Airplane Drathing Managing Small Business Sheet Metal Dratting . Reading Blueprints Textile Engineering
course BUILDING Sales Management Mine Surveying and Draltinit Toolmaking Colton Manutac ture
O Architecture [] Salesmanship ELECTRICAL Gas—Electric welding Rayon Manutacture
D RADIO & TELEVISION SERVICING Arch Dratting (] Tratiic Management Electrical Engineering Heat Freatment —Melallurgy Wool2n Manutaclure
WITH TRAINING EQUIPMENT Building Caniraclor CHEMISTRY Electrician Sheet Metal work Loom Fixing
A 3 Estimating ) Chemical Engineering Electrical Malntenance Sheet Metal Pattern Drafting [] Finishiok and Dyeing
Same as above bul with addition of Carpenter and Mill Work (] Chemistry Electrical Dratling Refiizeration O Textile Designing
high-grade radia servicing equipment 0 Carpenter Foreman Analytical Chermistry Electric Power and Light POWER
and tools O Reading Blueprints [ Petroleurn--Nat'l Gais LInegan N C gomhusléon Englneering YEAR OF THE SIX
O House Planning O Pulp and Paper Making HIGH H iesel — Elecine

[[] RADIO DPERATING COURSE ] Plumbing O Plastics ) High School Subjects Electrie Light and Power MILLIONTH STUDENT
Special course to help you pass the
Goyernment examination tor operator's
ticenses. Code, TV. FM. Radio regulati Name — _ Age—__Home Address —
INDUSTRIAL ELECTRONICS

D Broad, solid background course devoted City—— A — -Zone -State o Working Hours A M.t Py
to the electron tube and to its Many Special tultion rates to members of the U.S. Armed Forces Ganadian tesidents send
applications. Occupatlon _ —————————  ¢oupon lo Internationat Correspondence Schools Canadian. Lid., Montreal. Canada
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If vor wnderstood what yonr

s v

WE'LL WAGER DOLLARS 10 dur gh
apprehicasion fecling sure he's
your hard-earned wney. s

wade mistakes, but the n
and Radio Service Tech
essmen doing a wagnilivent job of heeping pace wit
judustry.

of these selecied setvice dealers.
i 1wV,
e,

Anp siont
AATTAEON WAKUTAGTURES TELEWISLON ARD RADIO TUBES. 1D

RADIO AND TELEVIS 1ON SERVICE DEALER  ciou luvcnolern elcient test cpipinent, aud 3 wealds uf expericuce 10 walify
is up against, yow’d buy him & steak for huis cy¢

approach a TV.Radio Service Dealer with
e 1o th™ you ong of an unfalr portion of
ek eye given the TV.itio denice pros
fession by the publie is aideserved. When [V-Radio Senvice Dealen were swept
into the spectacular growth of the nation’s fastest teveloping new i 3
Jdeil were wighty few. The sastwmajory
s are capable, cllwient, thorovglily trasty
I a wapiddly expanding uew

'y way bagh before
through several of
work of Ralio and

And we Enows uhal we're_talhing ahaut. Since 1945 — that
natomine TV — thie Ruytheon Mavubseuising Compangs
America’s largest surety compaiics has heen Bonding the rejur
Telerision Scraice Dealers. bore than 30,000 Regiseres| Bond Certificate b
issuicd to seevice dealern all over the United States. aml of the willions of jobis these
qualified Honded dealers have handled rv e reeared lesy ih
consider this nmazing record a marveloas indicatiop of the stil

- -
o
@

Ecovllorce in Elachionics
RAYTHION MANUPACTURING COMPANY, REICEIVING TUSE BIVISIO
NIWTON . CHICAGO

an 50 romplaints. We
I, integrity and ability

LSTRIAL AND POWER TUBES, TELEVISION AMO WADIO SLFS, GERMANIUM #RODUCTS. DIATHERMY eQuipMEnT, FLEC)
ARINE EQUIPMENT. CLEETRONIE DUPLICATORS. INDUSTRIAL £QuIPMENT. ULTRASDRIC MAGHIN

The service Healers that ate Dowlal thraugh Raxtheon are nationally known as
RAYYHEON BONVED LLECTHONIC TECHNCIANS. I Ticy must tic shilleal teghuie
for this coveted classificaion. They adliere to 3 strict 8-puint Code of Ethie
desigyed (o jroteet yu. lere it is:

1. Cuarautec all Radio and Television repaic work fur 90 days.
2, Use only parts of recoguized guality.
3. Charge not wote thau List price Far parts installed,

4. Test customcts’ tubes as acennatcly as penssible.

T e

n 3. Keep Labor charges at 2 reasonahic level-

g 6. Perfori only such work as is uecessary.

7. Maitain proper eguipment for gond repair work.
8. Mainisin the highest gualiny senvice.

modlel of your radio or relevivin sets, nest timne you neet
tal Electronic Teehwnian. Louk
amk

scrrice wel like w suggest you call a Ruticon Bour
ave been for his seal. 1e's the avmbol of a sersice wan whose work, way ol doing business,

ATLANTA . LOS ANGILES
AN N I/I/NV\/V\’\/.

TRONIC CODMERS, ELECTRONIC

£ 70015 AND [LLCTRONIC EUSES. SONAR RADARAND COMMUNICATIONS EQUIPWINE FOR THCUNITED STATES COVERNWENT

Raytheon Is Telling Your Side of the Story to over

25,000,000 Readers of

'fl;llwle Seapt:mbe'r 21st issue of LIFE will carry the

abovg [ge”,_ two color advertisement pictured
oo leg’ your side of the Radio-TV Servic

y to LIFE’S vast audience. We gladly run ;;16

advertisement to help yol:

combat the unjust attacks
that have been made on

LIFE

your profession and to giv i
II):'Cstu;ErOf'the really_ goo%‘jeoghso%uglrl: cziloglruue
ol tovs}:;y ’o/f saying “‘thank you” for yofr'
IL aytheon 'an/m and Television Tubes
sure you their quality and performancé

will contin
0 ue to meet .
requirements. your most exacting

R
AYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALl THESE:

12
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3441

® Vertical Sensitivity,
10 MV with 2 MC band widch.
4 MC band width at 20 MV,

INTENSITY

@ Verticol Amplifier.
Response usable hevond 4 MC.
Shows a 300 KC square
wave with no distortion.

HORIZONTAL
CENTERING

® Direct reading peak to peak
voltmeter inctuded, with

cight ranges.

CALIBRATING
YOLIAGE

@ Vertical reversing switch for
changing polarity—wave torm
shows in conventionil manner.

e Linear Time Base, 10 c¢ps to GO
KC secomds linear available
at panel.

® Duol! control for perfect
focus over c¢nlire screen.

® Phone jack on front pane!
connected to output or vertical
amplifier, so you can hear
as you sce.

For this great combination
of service values, sce this
oscilloscope with all the extra

SAN.TOOTH

TAxis Ou.an

features at your distributor’s.

USA DEALER NET $19950

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO @U

September, 1953 13

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

Terrific gain!

ipoin abeve tuned refarence dipole

CHANNEL -

femvmsnransl

< T
BREQUTWCY ks

Horizontal Polar Patterns
{Relative Voltage)

1120 140

00! !uo 00
!Jki t»o 70 -
af 7

Ch.14 Ch.35

150 180 210

Ch.83

One of S
Greot New
Channe! Master
Products
For Feoll!

h
|w

120

SR
150 180 10

ELLINYILLE,

CHANNEL MASTER CORP @
Y v"-‘

New
Mechanical
Features

® Deep-embossed
“rigidized” aluminum
dipoles.

® Snap-in assembly,
No U-Bolts.

e High-impact
molded insulator,

“Free-Space” terminals

prevent picture dim-out caused by the

accumulation of dirt, ice or rainwater

between antenna terminals,

/E."'ri--‘)« 3

“

3 "
e g W

" 3 New Electrical Advances'

BOW-FLECTOR

model no. 408

The highest gain Bow and Screen
antenna ever developed — single or
stacked!

that

—
=
A=

Enlarged Reflecting Screen. 53%
more reflecting area — higher, flat-
ter gain level.

Full-Wave Spacing of stacked an-
tennas. Provides highest stacking
gain ever obtained in an antenna

of this type.

2-Stage Stacking Transformers

for broad-band impedance match.

Delivers high stacking gain over
entire UHF band.

Only
20 seconds
to install!

Just snap Bow into
Screen, then fasten entire
assembly to masf with
Channel Master’s exclusive

"SPEED-NUTS.” The

anfenna ¢annot mMove,
fwist, flutter, or vibrate!
The light-weight Bow
Flector is the most rugged,

fastest-installing

LIS

ﬁ'f

‘ﬂlr

¥ antenna of its ‘ype,

Ask your Channel Master distributor for com-
plete technical literature,



www.americanradiohistory.com
www.americanradiohistory.com

CHANNEL MAS

‘\.3

Ly o

Py

RS

A

STRATO-MATIC

for antenna installations

that are

* easier * faster
o safer

TELESCOPING MAST

— an automatic, removable locking device that actu-

ally acts as your “third hand,” holds mast sections up

when you let gol The Third Hand converts each guy

ring, in turn, into a “safety lock.” This permits you to

raise sections freely, using only one hand. And . . .

sections cannot slide down when you let go.

Automatic Mast Extension

The Step-Up Key, inserted thraugh the bottom of the
mast tubing, automatically extends each mast sectian

6 inches. Mast sections are kept partially extended even

after mast is placed in vertical position — without using

haordwore or locking bolts!

World’s Finest Mast Protection!

16-Gouge Masting
HOT-DIP
GALVANIZED

Most permonent
type of mast corro-
sion protection avail-
able today. Sections
ore immersed in
cauldron of malten
zine, until o thick
loyer of pure zinc is
fused to inner and
outer surfaces — so
thick it actvally adds
to the weight of the
mast; gives long-term
protection!

ZINC 1S
SELF-HEALING!

When the protee-
tive zinc coating is
scratched or broken,
the surrounding zinc
actually goes to work
to ‘“heal” the wound.
Thus, the boase metol
is automaticelly pro-
tected cagainst dom-
age due to installo-
tion or handling. The
only coating with
thiz ability.

18-Gauge Masting
HEAVY ZINC
ELECTRO-PLATING

Heavy
bright zinc, exceed-
ing Army-Navy speci-
fications, provides
effective long-losting
protection against
elements. A chromaote
dip odds brightness;
increases corrosion
resistance. The
strongest, most dur-
able protection
jocket of its type.

layer of

Sofety Rings prevent
tions from pulling out of

each other.

Notches in sec-
tions engoge bolt = no

One of §
Greot New
Channel Master
Praducts
For Falit

Saa

No Hidden Holes

Step-Up Key outomatically
extends mast sections high
enough to provide easy
access 1o bolt holes. You
don’t hove to pull up next

sec-

twisting. section to insert bolt!
1 3
Model No. Sections | Lengths Weights
16-Gouge 18-Gouge 16-Gauge  18-Gauge
1620 1820 A B ¥ 16 Ib. 13 1b.
1620 1830 A, B, C 26 1b. 27 1b. \;'n“-ll,‘
1640 1840 A B CD 40 38 b, 33 1b. Ly >
1850 1350 A B (D E 50 52 Ib. 48 Ib. = =
2 =
I
R

CHANNEL MASTER

Ask your Chonnel Master distributor for complete technical literafure.

CORP. civonvier, »o
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I150r 12 in.
Bass Rerlex Cabinet

at moderate cost™

Every essential for superb tone— 14"
wood sides, Y4°’ acoustic lining. 4.3 cu, ft.
capacity, heavy construction (wt. 31 lbs).
But moderate cost with leatherette
covered sides. Hand rubbed solid mahogany
or blonde hardwood around front adds
genuine richness. Compare it with any
other and see for yourself. Only $45.00
net (slightly higher west of Rockies).

Send for FREE Folder

COMPANY

10 MAIN STREET » GENOA, ILLINOIS

s Zodeo

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEwWS'
WASHINGTON EDITOR

THE COLOR AGE, heralded about
two years ago after winking at destiny
for years, and then spun back to ob-
livion, is now being hoomed for a new
glittering, golden debut before the vear
1s out. The approval of two encyclo-
pedic documents, petitioning the gov-
ernment for approval of compatible
standards will signal the epic moment.
At this writing one such monumental
text is being studied by the Commis-
sion and another witl be on the desks in
Washington. just as this column gocs
to press. The former, prepared by RCA,
represents an application from a manu-
facturer; the latter, a brief from in-
dustry in general, as members of the
National Tetevision Systems Commit-
tee.

The standards proposed in the first
petition were described as technical
signal specifications approved by out-
standing engineers and scientists of the
radio and television industry, including
members of the petitioner's stafTs,
through the NTSC. In supporting the

plea for an OK, Mr. Sarnoff declared
that his company and its broadcast unit
are prepared to invest as much as $15-
million during color TV’s introductory
year to establish this new service on a
solid foundation. Defending the ecarly
transmittal of the brief, hefore NTSC
filed, attornevs for the company said
that such a niove was necessary in
view of the barrage of statements ac-
cusing some of holding back color, com-
mitments made in the Spring to the
chairman of the Senate Interstate and
Foreign Commerce Committec that a
petition would be filed within six
months or sooner if a system were
ready. and a question of public law, it
being doubted if the NTSC, as a hody,
had the tegal authority to appear be-
fore the Commission with its standards.
The latter point was argued by many
who cited the standards evolved by the
first NTSC group for black and white
and approved by Washington; in that
instance, it was admitted that the Com-
mission had sought such standards and

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.
FREQUENCY POWER*
STATE CITY CALL** CHANNEL mc. (Video)
Arizona Phoenix KOOL-TV 192-198 316
(sharing air
time with)
= Phoenix KOY-TV 10 192-198 316
Arkansas Little Rock KARK-TV 4 82-88 100
Pine Bluff o 7 174-180 24.5
California Bakersfield KERO-TV 10 192-198 LI.2
9 San Jose 48 674-680 107
Connecticut New Haven WELI t 59 740-746 19.5
¥ Stamford 27 548-554 19.48
Florida Jacksonville WJHP-TV 36 602-608 120
& Pensacola WEAR-TV 3 60-66 47.9
Illinois Quincy WGEM-TV 10 192-198 316
Indiana Elkhart WTRC-TV 52 698-704 215
Kansas Topeka WIBW-TV 13 210-216 95.5
Mississippi Meridian WTOK 1t 11 198-204 31
Missouri Kansas City KMBC-TVt 186-192 316
{sharing air
time with)
5 Kansas City WHB-TV ¢ 9 186-192 316
F Kansas City KCMO-TV 5 76-82 100
New Mexico Albuguerque KOAT-TV 7 174-180 22.9
Ohio Cleveland WERE-TV 65 176-7182 204
South Carolina Camden WACA-TV 14 470-476 78
Texas Houston KXYZ-TV 29 560-566 1000
= Marshall 3 . 16 482-488 18.6
West Virginia Beckley . 98 2l 512-518 19.5
Wisconsin Milwaukee WOKY-TV 19 500-506 17.4
*ERP = (effective radiated power, kw.). .« =Call letters to be announced
t=Temporary call letters.

www. americanradiohistorv.com
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GOLD-COLORED ANTENNA...

FULL-YEAR GUARANTEE AGAINST
RUST AND CORROSION...

ADVANCED HIGH-GAIN ANTI-VIBRATION

DESIGN...

d TSN
e

HODE‘EP"&N’A 15.50 LISY
wiTH "‘EE‘“: :
g .." Fag il

e

JFD MANUFACTURING CO,, INC.

BROOKLYN 4, N.Y.

World's largest manufacturer of TV antennas and accessories

These revolutionary fea-
tures are your identification
of the new JFD *“'Gold
Shield” UHF antennas—in-
troducing to the TV antenna
field an unprecedented con- S

sumer attraction. Antennu is

Guaranteed
Against Rusting
far 1 Year
{normal use)

A -4
\
e 4

MODEL
UKF 900 PARA-BOW $14.95 LisT

S14.8% LIST

Burton browne odvertising

MODEL UHF 61
GDLDEN BOW-FLECTOR $1.54 LIST
WITH FREE JUMPERS

Here's what the JFD **Gold Shield” UHF anten-
nas offer you: An individual antenna for each in-
stallation requirement, ranging from the *“Golden
Para-stak'' with15 DB. gain and/20.5 DB. front-to-
back ratio for fringe areas to the ‘‘Golden bow-
flector’ with 6.5 DB. gain and 10 DB. front-to-
backratioforlocal signalareas. Add ‘‘Bronzidite"”
protective plating, and you have the antennas
for greater UHF profits—without call-backs.
See them at your jobber.

B RONV ZIDTITE

www americanradiohicetory com
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asked industry to prepare them, and
actually no general petition was in-
volved.

Those at the helm of NTSC were
deeply concerned with the prior filing,
indicating that simultaneous or general
petitioning would have been more pru-
dent. Accompanying letters, particu-
larly those explaining technicalities in
the makeup and operation of the sys-
tem, and employing a company iden-
tity, instead of NTSC, in referring to
the system angered the industry color
system headman. In one sizzling com-
ment, the NTSC chairman declared

. J‘such claims”. . . could result in

. Mcontroversy”. . . and it would be
best if . . ."such claims were not made

reaction tests, for example, were cited

" ' ,’ as confirming the fact that the system
Of the ve ry best - offered a picture with a high degrec
of color fidelity. adequate apparent def-

—HIGH FIDELITY MAGAZINE | imtion, good picture texture and was

in the future, at least until the NTSC
not marred by such defecis as mis-

finishes its job.”
registration. line crawl, jitter, or un-

»>
The color system detailed in the com-
duly prominent dot or other structure.
In a qualifying statement on picture
texture. the brief pointed out that
there are a number of factors that
enter into the broad classification of !
this characteristic. In the system un-
der consideration. it was noted, there -

pany brief was said to meet all of the
are the same number of lines in the

criteria estabtished by the Commission

| for a satisfactory operation. Public

SE IES !!5 11 ] picture as in standard black and white
R O TV, and the line structure is the same.
Since this line structure has been satis-

® It is only natural that more than one manulacturer will claim his factory in the present service. there is
product is the best. For that rcason it remains for you to be the judge. no reason to believe that it will not be
We say —demnand the specs. Then check workmanship, performance satisfactory for color. the petition con-
and beauty of appcarance. If you do all these things, the answer will tinued. The diameter of an individual
inevitably be . . . THE FISHER Scrits *50.” There is no finer made. dot in the 16-inch tri-color picture tube

was said to be about the same as ahout
70 per-cent of the thickness of a scan-

. Master Audio Control ' | =i
ning line. Since lines are not usually
FISHER as er u Io on ro 50-C visible at normal viewing distances, the

individual red, green, and blue phos-

B “Onc of the finest units yet offered 1o the enthusiast or i i R .
yet offered centhusiast or audio engincer phors were described as even less

—Radio and TV News. Can be used with anry amplifier. IM distortion vir-

tually unmeasurable. Complete, professional equalization settings and tone visible. . X . “
controls: genuine F-M loudness control: five inputs, five independent input | Some minor misregistration as may,
level controls, 1wo cathode follower outputs. Self-powered. from time to time, be perceptible in

Chassis, $89.50 « With blonde or dark cabinet, $97.50 present color receivers, will not, it was

indicated, interfere with enjoyment of

THE MODEL color pic_tm_-'es._aml in addition is not a P
FISHER =@ uner 50-R syvstem limitation. In a comprehensive
2 report on the subject, the petition re-

® Fcatures extreme sensitiviry (1.5 mv for 20 db of quieting); low distor- viewed why such misregistration might

tion (less than 0.04% for | volt output); fow huon (more than 100 db below occur. In the camera used, although it
2 volts output.) Armstrong system, adjusiable AFC with switch, adjustable is necessary to register accurately
AM selectivity, separate FM and AM front ends (shock-mounted), cathode three scanning rasters, an unusual
follower output, fully shielded, aluminum chassis, self-powered. §164.50 amount of success has heen attained.

Test pictures have been made by scan-

THE - MODEL ning a line and RTMA pattern; mis-
FISHER = a mp I Ier 50-A | registration would be indicated by a
thickening or multiplicity of some lines

[ ] T_ruly the \_\or]d's fincst ull-tripdc qmpliﬁcr, yet moderately priced. A near the outer extremities of the pic-
man’s size unit! Less than 1% distortion at 50 watts (.08% at 10 watts.) tures. FEssentially no deleterious ef-
IM distortion below 2% at 50 watts. Uniform response within .1 db from o o L S aps
20 10 20.000 cycles; 1 db, 5 to 100.000 cycles. Hum and nois¢ more than fects due to misregistration were o
96 db below full output. Quality components throughout. $159.50 served, it was noted, although there
may have hbeen a slight tendency for a
thickening of some lines near the outer
WRITE TODAY FOR COMPLETE SPECIFICATIONS edges. but there were no signs of mul-

FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y. l tiple lines. In a questionnaire, it was
: LLLLELLLLLEAE LD - (Continued on puge 170)
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Prices slightly higher west of the Rockies
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. New "m” 1YPE TOROIDS Mz2:::.

|

TYPICAL Q CURVES

MOA TYPES

Type No. Inductance *DC Max,

MQA-1 mhy.
MQA-2 mhy.
MQA-3 mhy.

mhy,

MQA-15
MQA-16
MQA-17 10
MQA-18 15
MQA-13 22

*This value of D.C. (MA) will drop the
coil inductance 5%. Values of D.C.
below this will show proportionately
(linear) less inductance drop. For ex-
ample, MQE-1 will drop 2% in L
with 13.5 Ma.

...............’....I..O.........C.C...........

Type No.

MQB-1
MQB-2

MQB TYPES
inductance *DC Max,
mhy.

mhy.
mhy.

MQE-10
MQE-11
MQE-12
MQE-13
MQE-14
MQE-15

150 VARICK STREET

MQE TYPES

Inductance

mhy.
mhy.
mhy.
mhy.
mhy.

NEW

MOA CASE

Length .o
Width ...

Height ......

Unit Weight

MQB CASE

Length o 2
Width ...

Height ...

Unit Weight .....

......l.l.......’....'..I..I..I............I.....‘

YORK 13, N. Y.

EXPORT OIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.,
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ACCURATE R.F. POWER MEASUREMENTS

Setup for calorimetric calibration of water load and for making r.f. power measurements.

¢y power in the range of 2 to 5000
watts is often accomplished by
means of the temperature-rise or cal-
orimetric method. Both input (through)
and output (absorbed) power may be
conveniently and accurately measured
by this method, provided that proper
impedance matching of the calorimeter
to the component under test has been ob-
served and that an accurate calibration
of the water load exists. Need for the
development to be discussed here arose
in the course of measuring the r.f. pow-
er-handling capacities of coaxial cables
having polyethylene, Teflon, and liquid
dielectrics, and in the measurement of
other components developed for air-
borne applications in the current mini-
aturization program. This article
presents the results of an investigation
by means of which a commercially
available r.f. wattmeter load has been
converted into a sensitive, closed-sys-
tem calorimeter used for accurate r.f.
power measurements up to 5000 watts.
Existing methods for measuring r.f.
power have in common the conversion
of r.f. energy into heat in some type
of resistive material in which the
effects of the dissipated heat are com-
pared to equal effects produced by an
easily measured a.c. or d.c. power

MEASUREMENT of radio frequen-

SEPTEMBER. 1953

RADIO-ELECTRONIC

By R. M, SORIA, Director of Research. and
J. G. KRISILAS, Senior Research Mech. Engr.

American Phenolic Corporation

Calorimetric method is used to measure r.f. power

output and to calibrate an input power indicator.

source. These existing methods may be

classified as follows:

1. Resistance change—bolometers and
thermistors having a range from
one microwatt to several milliwatts

2. Light—lamp loads having a range
from approximately 200 mw. to 200
watts

3. Temperature rise—calorimet-
ric loads having a range from ap-
proximately 2 to 5000 watts

As the calorimetric or water-load
method primarily measures output
power, the load is usually inserted at
the terminating end of the component
being measured. Power is absorbed in

a matching resistor which, in turn, is

immersed in a circulating liquid cool-

ing bath. The heat absorbed by the
liquid is equal to the heat dissipated
in the terminating resistor, and thus
the rise in temperature of the liquid is
a measure of power being dissipated.

www.americanradiohistorv.com

If water is utilized as the circulating
liquid, the power absorbed may be
represented ideally by the equation:

P = 0.307 We (At)

where:
P — power absorbed =
pated, watts
W — weight rate of water flow, lb.-hr.™
c specific heat of water, B-lb." °F?
At = temperature rise of water, °F
Although Eqt. (1) is exact for the
ideal case, where all the heat is ab-
sorbed by the circulating water, cor-
rection factors must be added to com-
pensate for the heat losses due to radi-
ation and convection from the calorim-
eter to the surrounding atmosphere.
Deviations from the linear relationship
of the dissipated power and the tem-
perature rise of the cosling water are
therefore caused by differences between
the cooling water tempzrature and the

power dissi-
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CALORIMETRIC WATER LOAD

POTENTIOMETER

AC. MEASURING METERS
. -
POINT Aztj: A.C. SOURCE

——{CO ]rR.F WATTMETER

THERMOPILE
T ey W CIRCULATING WATER
wECECIoN ] FLOW RATE
| ’
wiTeH o METER —= I
ol
H
CONNEGTOR FOR :
ATTACHING COMPONENT
TO BE TESTED 1
FILTER WATER
SCREEN TR TABE

Fig. 1. Schematic diagram of the calorimetric equipment layout.
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Flg. 2. Calorimeter calibration curves.

environment air temperature. If the
cooling temperature is greater than
the ambient temperature, the indicated
temperature rise of the circulating
water will be less than in the ideal
case because of the heat losses to the
environment caused by convection and
radiation throughout the flow length

between the hot and cold junctions of
the thermopile temperature indicator;
and subsequent caleulations of the dissi-
pated power will thus be in error. Cool-
ing water at a temperature lower than
the ambient will cause similar errors.
Optimum results are obtained when the
cooling water is initially at room tem-
perature and the temperature increases
by only a few degrees as the water flows
through the calerimeter.

The above calculations and the in-
herent errors may be circumvented by
substituting a.c. power in calibrating
the calorimeter. The temperature rise
of the circulating water is first noted
when r.f. power is being dissipated by
the water load. The r.f. power source
is then removed and the same tempera-
ture rise is produced in the circulating
water by the dissipation of a.c. power.
Accurate measurements of the flow
rates are not necessary so long as the
flow remains constant during both the
r.f. and a.c. test runs.

Since the flow rate, the inlet tem-
perature of the circulating water, and
the temperature of the environment air
are held constant for both cases, the
a.c. power dissipated by the calori-
metric load is equal to the r.f. power
dissipated from the resistor for the

Fig. 3. Sketches showing two different thermopile constructions.
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same cooling water temperature rise.
A calibration curve may then be ob-
tained of the power dissipated vs. the
temperature rise of the ecirculating
water,

As it is a requirement in the ideal
case to have both the r.f. and a.c. re-
sistors identical in physical dimensions
and similarly located in the calorim-
eter, use of the commercially available
r.f. water load in the power substitu-
tion method of measuring r.f. power
eliminates a common source of error
present in most laboratory -calorim-
eters. For reasons of impedance match-
ing, the a.c. calibrating resistor is
mounted—in the usual laboratory
calorimeter—externally to the r.f. por-
tion of the calorimeter, so that identical
heat transfer conditions are not avail-
able for both the r.f. and a.c. tests.
Therefore, the cooling water tempera-
ture will increase in two unequal
stages as it flows through the a.c. and
r.f. portions of the system, causing a
corresponding unequal cooling water
temperature difference to be indicated
for both the a.c. and r.f. test runs.

Experimental Installation

Two systems were designed and
tested in the development of the calori-
metric water load, one system permit-
ting the use of the calorimetric equa-
tion for calculating the power values,
the second and more useful system
utilizing the power substitution method
for obtaining r.f. power values. The
latter system is described below.

A Model 67 Termaline wattmeter-
load, manufactured by Bird Elecironic
Corporation, was adapted and calibrated
for use as a calibrating calorimeter.
The wattmeter has an operating range
of 0-2500 watts arranged in three steps
of 0-100, -500, and -2500 watts at a fre-
quency range of from 30-500 me.; this
range can be extended to 1000 mec. with
rapidly decreasing accuracy. The load
can be air-cooled up to 200 watts and
water-cooled for the higher power
levels. Power being measured is ab-
sorbed in a terminating carbon-film-on-
ceramic resistor enclosed in a bath of
oil dielectric which transfers the heat
from the terminating resistor to the
water flowing in the coils immersed in
the oil dielectric. Absorption of the
power results in a temperature rise in
the water flowing through the watt-
meter-load.

The test installation, shown schemat-
tcally in Fig. 1, consisted of the watt-
meter-load, differential thermopile in-
stallation, a special a.c. connector to
the wattmeter-load, an a.c. wattmeter
and power source, and circulating eool-
ing water contained in a closed system
consisting of two b5-gallon containers
with a positive displacement pump to
maintain a constant flow rate.
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Fig. 4. Two types of temperature-measuring devices.
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Two types of thermopile assemblies

tion is more rugged, the apparatus is

perature before being

recirculated

were developed for use with the calori-
metric load to measure the cooling
water temperature rise. In both of these
assemblies, it was necessary to intre-
duce the thermopiles into the inlet and
cutlet water streams and to make these
points of entry leakproof against pres-
sures of approximately 100 psi.

Thermopile Type A, shown in Fig. 3,
was developed to prevent loss of heat
from the flowing water while measuring
the water temperature. Each tube con-
tains a thermocouple for accurately
measuring the water temperature as
well as the thermopile for measuring
the temperature differential between the
two water streams. The thermopile is
also used as a check on the thermocouple
measurements, Since the thermocouple
wire provides a path for heat losses, one
to two inches of thermocouple wire
should be enclosed in the water stream
to insure accurate measurement of the
true water temperature. Use of ther-
mopile Type A makes possible utiliza-
tion of Eqt. (1) for calculating the
power absorbed, provided that the en-
vironment temperature is close to the
mean water temperature.

Thermopile Type B of Fig. 3 was
developed for use when the calorimeter
is being calibrated by the substitution
of a.c. power. This method of construc-

Fig. 5.

{Fig. 3)

Calibration of calorimetric water load
at various flow rates, using thermopile Type B
Theoretical and actual curves are

easier to assemble, and it can withstand
higher water pressures than thermopile
Type A. The bulk of the thermopile bedy
causes heat losses from the flowing
water and thus indicates slightly lower
temperature differences than those cal-
culated from Eqt. (1). However, it is
not essential to measure the true water
temperature since the temperature dif-
ferences are correlated by means of the
substituted a.c. power.

To insure a constant flow rate of
water through the calorimeter, a con-
stant-pressure or constant-head water
supply is necessary. This may be at-
tained by means of an open or a closed
system.

A closed system was designed in which
a positive displacement pump, having a
capacity of 2 gpm and driven by a %-
hp. electric motor, was utilized to cir-
culate the cooling water through the
calorimeter. Various constant flow rates
were obtained by adjustment of a valve
while the flow rate was indicated rapidly
and conveniently by a Fischer and
Porter “Flowrater” meter. As a check
on accuracy, however, the flow rates
were also measured with a stop watch
and container of known volume. Suf-
ficient capacity was available with two
55-gallon drums coupled together to
permit the water to cool to room tem-

Fig. 6.

through the calerimeter.

The a.c. calibrating installation con-
sisted of a constant a.c. power source
and an ammeter, wattmeter and vari-
able resistance, which were assembled
into a self-contained unit for ease in
making the test measurements.

Experimental Results

The commercially available water load
was calibrated by the a.c. power substi-
tution method and a series of meas-
urements was made to determine its
performance as a calorimeter. Calibra-
tion test runs of the calorimeter with
thermopile Type B are presented in Fig.
5; the a.c. power input to the calori-
metric load is plotted as a function of
the temperature rise in the circulating
water with the various flow rates as
parameters. Theoretical ecurves, cal-
culated from Eqt. (1), are also pre-
sented for comparison. The experimen-
tal results show that a greater tempera-
ture drop can be obtained due to the
heat losses from thermopile Type B.
The experimental curves of Fig. 5 were
checked after the calorimetric load was
in operation for a period of time, and
these points are indicated by the symbol
“B"”. It may be seen that excellent re-
liability and repeatability have been at-
tained.

Calibration of quarter-wave transformer
by the braid temperature comparison method.

given for three ditferent water flow rates. 260r—r T [ | i ]
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Fig. 7. Magnetron output meter vari-

ation with water temperature rise.

A series of tests was also made utiliz-
ing thermopile Type A in measuring the
cooling water temperature difference,
the results of which are presented in
Fig. 2. Curve I is a plot of the power
vs. the temperature difference as cal-
culated from Eqt. (1) for a flow rate of
0.40 gpm. The results of these test runs,
in which the mean water temperature
was equal to the environment air tem-
perature, coincided with theoretical
curve I, thus confirming the use of
thermopile Type A when the power sub-
stitution method is not utilized in the
calibration of the calorimeter. Curve II
is a plot of the results obtained when
the environment air temperature was
greater than the mean water tempera-
ture. Since the amount of heat absorbed
by the water from the environment air
is approximately constant over the
small temperature range, the effect of
the environment air is manifested in an
initial displacement of the curve.

It is desirable to obtain the power

Fig. 8. Caqlibration curve of magnetron input
meter indication vs. the true output power,

1200

1000

@
o
o

TRUE POWER (WATTS)

30 40 50 60

MAGNETRON OUTPUT METER INDICATION
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measurements using a flow rate which
will give temperature differences of only
a few degrees above the ambient tem-
perature, so that heat loss errors to the
environment will be kept at a minimum.
In addition, the flow rate should be such
that slight variations in it will not
greatly influence the accuracy of the
cooling water temperature difference.
Optimum results have been achieved
with flow rates maintained between
0.40 and 0.80 gpm.

Quarter-Wave Transformer

In conjunction with measurements of
output or absorbed power, various in-
dicating devices may be calibrated by
the calorimeter for use as input or
through power meters. A quarter-wave
transformer with enclosed thermocouple
was developed to measure accurately
internal temperatures of r.f. compon-
ents which contain solid, liquid or air
dielectries while transmitting r.f. power,
and in addition, to indicate input power
when so calibrated with the calorimeter,

This quarter-wave transformer was
utilized to isolate electrically the effect
of the thermocouple insertion into the
component being tested. The condition
of electrical similarity was achieved
by constructing the transformer exactly
like the component being tested. Ther-
mal stability was achieved when nec-
essary by the addition of thermal
insulation (in the form of asbestos
powder) to prevent heat losses from the
quarter-wave stub from becaming
greater than the heat losses from the
component before the insertion of the
transformer.

By assuming that the quarter-wave
transformer would act like a cooling
fin at the point of insertion into the
compeonent, a measure of the additional
heat losses was obtained from theoreti-
cal calculations. The values of calcu-
lated surface temperatures along the
quarter-wave stub were confirmed by
actual measurements which showed that
the transformer insertion would alter
the condition of
heat transfer and
would indicate a
lower center con-
ductor temperature
when solid and sta-
tionary liquid or
gaseous dielectrics
were utilized.
Therefore, for pre-
cise center conduc-
tor measurements,
| thermal insulation

should be added to
1 the quarter-wave
stub to decrease
the heat losses to
a negligible value.
Insulation may be
omitted when the

70 80 90
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component utilizes a flowing liquid or
gas which has a dual role as dielectric
and coolant.

Two models of the quarter-wave
transformer, developed particularly
for the measurement of power-handling
capacities of solid and liquid dielectric
coaxial cables, are shown in Fig. 4.
Similar quarter-wave transformers can
be designed for other electronic compon-
ents.

Two methods exist for the insertion
of the particular quarter-wave trans-
former into the component circuit. The
first method consists of custom-fitting
the quarter-wave transformer into the
component and then reconstructing the
assembly to conform to the original, an
example of which is shown in Fig. 4A.
The other, and more general method,
consists of constructing a transformer
assembly with connectors on each end,
as shown in Fig. 4B, to facilitate its
insertion into any component ecircuit
being tested.

The transformer (Fig. 4B) is con-
nected to the center conductor of the
component being tested by means of a
double female contact having the same
dimensions as the component center con-
ductor. The quarter-wave stub, consist-
ing of a brass sleeve 2.25" long, is
screwed into the double female contact.
The thermocouple (No. 30 AWG wire)
is inserted through a 0.028” axial hole
in the sleeve and soldered at the junc-
tion along the axis of the center con-
ductor. The stub is then assembled ex-
actly like the component in which it
is inserted, provision being made for a
shorting disc which is screwed to the
sleeve and adjusted to the proper quar-
ter-wavelength.

Construction of the quarter-wave
transformer may be improved for large-
size components by utilizing the center
conductor of the component rather than
replacing it with the double female
contact. In the case of large-diameter
coaxial cable, a tapered hole was first
drilled through the jacket, braid and
dielectric, exposing a small area of the
center conductor surface. Using a bot-
toming tap, the center conductor was
then tapped with a 0-80 thread. The
vertical sleeve of the transformer was
screwed directly into the center conduc-
tor of the cable, and the vertical portion
of the transformer was then constructed
as before. This procedure is especially
recommended for power testing at high
power levels where unequal thermal ex-
pansions of the various component
materials may sometimes force the cen-
ter conductor from the double female
contact.

Limitations of space preclude the
presentation of the electrical calibra-
tions. It will suffice to state that the
quarter-wave transformer is calibrated

(Continued on page 29)
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signal and d.c. parameters of the
Raytheon CK721 and CK722 tran-
sistors, the distributions of these pa-
rameters, and the effect of such distri-
butions in the three amplifier connec-
tions. The parameters will be illustrated
in the form of graphs which will indi-
cate the spread in parameter values on
a group of typical production units.
First of all, it might be well to ac-
knowledge that at the present state
of transistor development no manu-
facturing techniques are known which
can control transistor parameters
within close limits. Selection after
manufacture is necessary. Therefore,
if transistors are to be used com-
mercially today, a knowledge of the ex-
tent of their variability is very
important in order to minimize this
variability by suitable circuit design.
Two Raytheon junction types are
now available to the military and gen-
eral trade: the CK721, which can be
considered a relatively high grade unit;
and the CK722, a medium grade unit
which is useful in many applications.
The basic difference between the CK721
and the CK722 is one of current ampli-
fication, the CK721 having an a of
about .95 or greater while the « of the
CK722 runs from about .85 to .95.
Distributions of the small signal

'|'HIS ARTICLE concerns the small

*This article iz based on a paper presented at the
1953 Airborne Klectronice Conference, Dayton,
Ohio, May 11-13.

TRANSISTOR CHARACTERISTICS

By F. M. DUKAT

Raytheon Manufacturing Company

Production variations in the small signal and

d.c. parameters of type PNP junction transistors.

parameters and tentative limits, where
applicable, are given in Figs. 1 through
7 for 100 units taken from the produc-
tion line during the last quarter of
1952, It can be expected that both limits
and distributions will change as manu-
facturing processes improve. All meas-
urements except cutoff have been made
with a fixed emitter current of 2 ma.
d.c. and a collector voltage of -6 volts—
an operating point that is not neces-
sarily optimum but which has been
selected as a reasonable compromise be-
tween small signal and large signal
applications.

A distribution for emitter resistance,
R,, in both transistor types is shown in
Fig. 1. It appears that in general the
CK721 approaches more nearly the
theoretical value of 25.9 ohm-ma. for
an ideal unit.

The variation in base resistance
(Fig. 2) indicates that the base re-
sistance of the CK721 is higher than
that of the CK722. This is in accord
with observations that high alpha
units generally have higher base re-
sistance, although suech is not always
the case. Figure 3 gives alpha cutoff
as a function of frequency. Approxi-
mately 50% of the CK721 transistors
show an alpha cutoff greater than 800
ke. However, this does not imply that

good performance can be obtained up
into these frequencies; alpha cutoff is
only one of several factors governing
high frequency performance.

Cutoff current, I.., for both types is
shown in Fig. 4. Cutoff current is an ex-
cellent indication of the surface cleanli-
ness of the junetion, and production has
improved enormously in this regard
since the present data was taken.

Figure 5 gives alpka distributions.
Here is the major item that one buys
in the CK721. While the CK721 curve
cuts off quite sharply around .99, some
units have been observed with an alpha
as high as .999.

Distributions of collector capaci-
tance, C., are presented in Fig. 6. The
capacitance, as measured, is the output
capacitance in the grounded base cir-
cuit. In the grounded emitter circuit,
the effective output capacitance is much
higher than that in the grounded base
circuit because it i3 an inverse function
of (1-a). This does not necessarily mean
that the frequency response of the
grounded emitter circuit is worse in
audio service; the output resistance of
the grounded emitter circuit is reduced
by the same factor that the output
capacitance has increased. Thus, for
matched conditions, frequency response
of the two connections is identical.

Fig. 1 Fig. 2 Fig. 3 Fig. 4
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The capacitance of the emitter junc-
tion when operated with reverse volt-
age should be noted. In these diffused

)

TEMPERATURE - DEGREES C

Fig. 11

operating point. In Fig. 8, alpha is a
function of collector current. Alpha
holds up well down te about 200 pza., but
below this point it falls off rapidly and

may be subject to a large unit-to-unit

variation. Figure 9 presents the varia-
tions in R. and R, as functions of col-
lector current on typical units; if high

Ve -8NDL . [ ] // ‘::‘.::R%c I ’ "1 //::Gv -
4 ALl =T e A1
/- / de 8§ 5 pd
» / / /—c: 122 ‘;_}__ ;._ / o I
v Sz 3X y LRE] ¥
s | 1/ V4 4
wof 3 N et LA s\
A §§ ;‘EE 111 ///
Ll o T é.i.: / / / t
|
: /1 / ﬂ
" ae E L] {13 L 1] L 1] o3 LX) o Lo 0o 00 300
ALPHA Cc = YUFD. R¢—MEGOHMS COLLECTOR CURRENT-| AMPS
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oo '\ e eezen oc R. is desired, it can be obtained at
v e lowered collector currents without loss
mﬁ ‘ 5 T \\ in current amplification. Theoretically,
& \ = 2 \ 1 T~~~ R. should be equal to 25.9 X 10-/I.
2 \ L N 7] The variation shown here with I. ap-
loo§4 gsng..a— < proximates this relation quite closely.
= \ £ l.d ,/ Ay In Fig. 10, R. and C. are shown as func-
§ \ 3 ¥ // i tions of collector voltage V.. R. tends to
' I € 40 Tl .
ee_g R g / < maximize at various collef:tor volta_ges,
@ W W 4 - depending on the unit. C, is theoretical-
> I f}'m‘é A ly proportional to 1/\/V..
"COLLECTOR CURRENT-MLLIAMPERES © Transistor parameters also d‘epend
Fig. 8 A on temperature. The variations in R.,
’ o ~ - . + - R., @, and R, are given in Fig. 11, Al-
COLLECTOR VOLTAGE-VOLTS pha remains relatively constant with
2 Fig. 10 rising temperature, K. decreases and
E. increases. R, has a rather peculiar
units, the area of the emitter junction action as the temperature changes.
4 is appreciably smaller than that of the Here it is shown as decreasing; how-
collector, with the result that the ever, examination of the low tempera-
emitter capacitance is about 25% of the ture range indicates that it also
o Lt collector capacitance. decreases in that region. Thus, R,
Figure 7 shows the collector resist- tends to be maximum at normal tem-
‘\ ance, B.. Improvements in /.. have also peratures.
20| resulted in the elimination of most of Before examining the ecircuit per-
the very low units that appear here. formance, it is essential to consider d.c.
It should be realized that the values operating points. It is extremely im-
a0 of certain of the parameters shown in portant, from the standpoint of pro-
Figs. 1 through 7 are functions of duction use, that the external circuit

and not the transistor itself govern
the operating point. In the two-battery
or tapped-battery circuit, the external
circuit is in control—inasmuch as the
resistance setting the emitter current
is normally large compared to the d.c.
emitter drop and, thus, primarily de-
termines the emitter current. (It also
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determines the collector current, for
I. and /. are practically equal when [.
is large compared to cutoff current.)
On the other hand, single-battery
operation is attractive, and one is first
led to the simple circuit of Fig. 20A.
In this ecircuit, the collector current is

given approximately by:

Iy + 1.,

f=1—%"
The expression is approximate because
a is a funection of /.. It will be evident
that in this circuit I. is subject to wide
variations because /.. has rather wide
limits and is comparable to I, (the base
current). In addition, (1 — @) may vary
over 10:1 in the CK721. As Fig. 20A
shows, the variation in the operating
point is intolerable unless base resist-
ances and transistors are matched,
which constitutes an obviously unde-
sirable process. Furthermore, if one
wishes to hold collector current at, say,
500 pa.. it is impossible to do so in the
circuit of Fig. 20A with units of even
moderately high alpha and very reason-
able cutoff currents. Figure 20B is a
d.c.-stabilized circuit using three re-
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temperature variations. For example, o0 e
at low cutoff currents, /.. has a tem- P
perature coefficient of about 7% per / //

°C at 25°C. Incidentally, because the
transistor doesn’t know how it is con-
nected, the d.c. stabilization circuit is
the same and produces the same results
ne matter how it may be connected

+, AT OR BELOW ABSCISSA VALUE

sistors in the manner described by from an a.c. standpoint. Of course, one .
Shea'. The operating point is very doesn’t ever get something for nothing,
a . a ana GROUNDED EMITTER
nicely controlled at the expense of only and a disadvantage of this stabiliza- 3 Rg 11K
a small amount of power being con- tion is that—depending on the degree . , fU -20%
sumed by the stabilizing network. Net- of stabilization—the voltage available /
works of this sort also stabilize the at the collector is always smaller than %
operating point with temperature, that available when a single base re- /
. . . . 30 s 40 a3
which is of great advantage because sistor is used. GAIN-DB
of the sensitivity of cutoff current to (Continued on page 24) Fig. 21
Fig. 22 Fig. 23 Fig. 24 Fig. 25
10 >
GROUNDED ’ GROUNDED 2 [ ol
BASE GAIN 7 OA?E GRm 4 7
y Aioox / REtH / y fox e
: / [ 7.
cx 721 crrz2f g ) Gl
-« 19 T
g . I ‘f ,/5.( T2z l'!cx (gl ’ ,/ ex 721
0
g .’/ [i / /
Py 30 T T /
2 ’/ 1 l GROUNDED COLLECTOR GROUNDED COLLECTOR
o 0| 1, T OUTPUT IMPEDANCE INPYT IMPEDANCE
, / AE e m iy
[=] RAcp: -6V Rcps -6V
: f i€ 12 MaDC. I l (r 22MA OG.
&
4
o 5 / . ,/ / / /
7
- Pcd ) / 7 /
20 25 30 0 2% 0023 009 oors 0110 - 1] o0 0 &0 060 o080
GAIN-DB GAN-DB QUTPUT IMPEDANCE ~MEG. INPUT IMPE DANCE - MEG.

SEPTEMBER, 1953

RADIQ-ELECTRONIC

www.americanradiohistorv.com

ENGINEERING



www.americanradiohistory.com
www.americanradiohistory.com

BALANCED
CRYSTAL-DIODE
MODULATOR"

By

WILLIAM F. BYERS

General Radio Company

Fig. 1. The Type 1000.P6
series diode modulator
with the cover removed.

Silicon diodes are used in a balanced modulator circuit to
give up to 100% modulation of r.f. signals at 60 to 2500 mc.

T IS well known that amplitude mod-
ulation can be accomplished by si-
multaneously applying radio and

modulating frequencies to a nonlinear
circuit element. Copper oxide rectifiers
are commonly used as low-level modu-
lators at audio and low radio frequen-
cies, and silicon diodes are used at
frequencies up to several thousand
megacycles as modulators or mixers in
receivers. This article will describe a
balanced modulator utilizing silicon di-
odes which can be used to modulate the
output of signal generators in the fre-
quency range of 60 to 2500 me.

The usual v.h.f. and u.h.f. signal
generator consists of a carrier oscillator
whose plate supply can be modulated.
Such modulation inevitably results in
considerable frequency modulation ac-
companying the desired amplitude mod-
ulation. For square-wave or pulse
modulation, incidental FM is not usual-
ly a problem, but difficulty is encoun-
tered in obtaining fast rise time be-
cause of the time required for the oscil-
lator to build up in amplitude to its
maximum output.

Modulation of the output of an osecil-
lator can be accomplished by a crystal
diode if the signal level required is of

the order of 10 mv. or less. This output
level is sufficient for many applications.
The use of a modulator at the output of
an oscillator greatly reduces or elimi-
nates incidental FM and simplifies the
problem of pulse modulation,

Figure 5 gives the volt-ampere char-
acteristic of a typical 1N21-B crystal
diode. As can be seen from this curve,
the incremental resistance varies from
about 5000 ohms with zero current to
about 60 ohms at 1.2 ma. The small
cireles indicate the maximum spread
of characteristics between ten 1N21-B
units. With the range of resistance
shown, it is evident that a reasonable
degree of modulation can be obtained
by inserting this crystal diode between
a low impedance source and load as a
series-modulated resistance. However,
the high frequency impedance varia-
tion is less than that indicated by the
d.e. volt-ampere characteristie, due
principally to residual inductance and
capacitance.

A crystal-dicde modulator was de-
veloped a few years ago using a single
diode as a series modulator. In the
wiring diagram of this unit (Fig. 6),
C. is a blecking eapacitor which permits
modulation and bias to be applied to

Fig. 2. (A, left) Modulation characteristic of the Type 1000-P7 modulator.
(B, ctr.) An 0.2-psec. r.f. pulse at a 60-mec. carrier frequency produced by
Type 1000-P7 modulator. (C. ri.) Same as (B), but with a reduced amplitude.
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the diode but has a low impedance at
the signal frequency. L. is the modula-
tion feed choke. L. and C, constitute a
simple high-pass filter, passing the sig-
nal frequency and attenuating the mod-
ulating frequency. A mixing pad pro-
vides a means of applying d.c. bias and
modulation simultaneously. The bias is
usually made adjustable and is set to
give the desired operating point on the
modulation characteristic. D.C. inser-
tion can be supplied at the modulation
terminals with the modulating signal if
desired.

Figure 1 is a photograph of this mod-
ulator with the cover removed, display-
ing the arrangement of components.
The erystal diode is contained within
the r.f. input connector at the lower
left. The tip of this dicde ean be seen
projecting into the lower compartment
of the casting, contacting a spring sup-
ported by an insulating strip. The r.f.
path is then through the small capacitor
at the right side of the compartment to
the r.f. output connector at the lower
right. In the center compartment is
the modulation feed choke. The modu-
lation input is at the upper right con-
nector. The mixing pad is in the top
compartment, and the bias terminals
are at the top.

Modulation characteristies of this
unit at various carrier frequencies are
such that the depth of modulation
decreases with increasing carrier fre-
quency. For many applications, such
characteristics are satisfactory. How-
ever, inability to get high percentages
of modulation and the nonlinearity of
the modulation characteristics limit the

*This article is based on a peper presented at the
1953 Airborne Electronica Conference, Dayton,
Okio, May 11-13.
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application of a device of this kind. For
most pulse work, the carrier level be-
tween pulses must be suppressed to a
very small fraction of the pulsed level.
Also, a higher degree of linearity and
100% modulation are often required.
To overcome these limitations of the
simple erystal-diode modulator, and to
extend the operation to higher carrier
frequencies, a balanced crystal-diode
modulator has been devised.

Figure 7 is an elementary schematic
diagram of the General Radio Type
1000-P7 balanced modulator. This is
merely a combination of two crystal-
diode modulators with an adjustable
phasing line to supply two carrier sig-
nals which are 180° out of phase to the
diodes. The outputs are connected in
parallel. By adjusting the phasing line
to an odd multiple of one-half wave-
length and adjusting the relative bias
of the two diodes, the combined output
can be brought to essentially zero. The
bias supply is arranged with a differen-
tial bias or balance control, and the
phasing line is a “trombone” section of
coaxial line. The two diodes are poled
in such a manner that the application
of a modulating signal increases the
impedance of one and decreases the
impedance of the other, permitting a

Fig. 6, Circuit of the Type 1000-P6,
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Fig. 3. The Type 1000.P7
balanced modulator, with
close-up of bias controls.

single-ended or grounded modulation
source to be used.

The balanced modulator, complete
with the adjustable phasing line. is
shown in Fig. 3. A bias battery, con-
sisting of four standard flashlight cells,
is contained within the base of the in-
strument. Also shown is a view of the
bias supply controls which permit set-
ting the magnitude and balance of bias
applied to the two crystal diodes.

In the cutaway view of the balanced
modulator (Fig. 4), a detailed ar-
rangement of components is displayed.
The r.f. input connector is on the
right. At the top are the adjustable
phasing line connectors. The output con-
nector is at the top, left. One signal
path is through the diode unit (top
center), and through a built-in cou-
pling capacitor to the output connector.
The other signal path branches near
this diode and the external phasing
line brings it to the other diode unit
at the left adjustable line connector. A
built-in capacitor brings the signal to
the common output connector. The
modulation and bias feed chokes are in
the center compartment, and the resis-
tive networks in the lower compart-
ment mix the modulation input from
the lower left connector with bias volt-
age supplied through feedthrough ca-
pacitors in the baeck of the case.

The modulation characteristic at a
carrier frequency of 900 mec. is illus-
trated in Fig. 2A. This characteristie is
essentially the same at all carrier fre-
quencies from 60 to 2500 mec. Above
2500 me. the residual impedances be-
gin to swamp the modulated portion of
the diode impedance, the balance be-
comes difficult to make, and the inser-
tion loss increases rapidly. The
photograph shows the r.f. envelope
vs. instantaneous modulation voltage
(positive to the right, zero in the cen-
ter, and negative to the left). This
characteristic  represents balanced-

www.americanradiohistorv.com
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Fig. 4.
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Fig. 5. Typical volt.ampere character-

istic of a type 1IN2I.B crystal dicde.

modulator operation, and when sine-
wave modulation is applied, two
sidebands are generated with the car-
rier suppressed.

A balanced modulator has desirable
characteristics for pulse modulation.
Application of a pulse of either polarity
will result in an r.f. pulse in the out-
put. The balance can be adjusted with-
out much ditliculty to give a carrier
suppression between pulses of 60 db
below the pulsed level, at all carrier

(Continued on page 27)

Fig. 7. Circuit of the Type 1000-P7.
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Pressing the adhesive tape into contact
with the copper plating and stop-off
lacquer prior to the stripping operation.

By E. R. BOWERMAN

Physics Laboratories
Sylvania Eleciric Products Inc.

and R. F. WALTON

A FLEXIBLE PLATED

This cloth-backed plated circuit, produced by a

new ftechnique, is a versatile tool for engineers.

HE FLEXIBLE plated circuit ap-

pears to fit nicely into the general

methodology of fabrication of elee-
tronic equipment. Some of the current
forms of printed ecircuitry are rigid,
and this rigidity i1s made use of in sup-
porting small components. On the other
hand, larger equipment is going to be
chassis-bound for some time to come.
Heve, experience has shown that a state
of fluctuation exists in individual termi-
nal-to-terminal dimensions and eleva-
tions. Individual wires easily take this
variation into account, as can pigtailed
components. If the circuit is complex, it
is not unusual for a number of small
components to be subassembled on a ter-
minal board where dip soldering can be
used to advantage.

Production of a flexible plated circuit,
simply stated, consists of silk screening
a stop-off (i.e, an insulating lacquer)
onto a stainless steel surface, copper
plating the nonstopped-off area, and
stripping the plating and stop-off from
the stainless steel surface with an adhe-
sive tape. This is illustrated in the flow
diagram (Fig. 1), which will serve as
an outline of the description to follow.

Type 316 or 347 stainless steel sheet,
free from blemishes, flaws and fissures,
is chosen because of its resistance to
chemical attack in the copper plating
solution and beeause 1t can be easily

Top view of an a.c.-d.c. receiver which utilizes
the flexible plated circuit shown at top of p. 13.

wWww americanradiohistorv.com

maintained in the passive condition
necessary for stripping the copper plat-
ing. The surface is given a mirvor finish
by polishing and buffing, and care is
exercised in handling to avoid scratches.
Surface roughness has a tendency to
cause adhesion of copper plating to the
steel, possibly by mechanical bonding,
since this difficulty is noticed even with
properly passivated steel. Individual
scratches will be faithfully reproduced
in the plating and, if sharp, will have
a tendency to cause local mechanical
weakness in the copper—probably as
the result of a notch effect. After pol-
ishing and buffing, the surface is cleaned
and passivated by anodic treatment in a
conventional hot alkaline steel electro-
cleaning solution. (A solution suitable
for this purpose is Oakite #90, manu-
factured by Oakite roducts, Inc.)

Silk Screening

A reversed silk screen is prepared by
conventional graphic arts procedure,
using a fine mesh wire cloth (140 or
160 U.S. Standard) and a film which
1s resistant to the stop-off lacquer and
thinner. The reversed screen is neces-
sary because of the subsequent reversal
when the cireuit is stripped from the
stainless steel.

The stop-off lacquer is a viny! copoly-
mer (Unichrome Quick Dry Stop Off
Lacquer #324, manufactured by United
Chromiwm Ine.). The original solvent is
replaced with n-butyl acetate to give a
lacquer with 16-209% solids and a vis-
cosity of 200 poises. Care is taken in the
screening to avoid holes or discontinu-
ities in the lacquer film other than those
of design. The evaporation rate of the
solvent is adjusted in a compromise be-
tween rapid drying of the screened film
and slow drying on the screen.

Electroforming

After the stop-off is dry, the wiring
is formed by electroplating between 1
and 3 mils of copper onto the non-
stopped-off stainless steel in an acid
copper sulfate plating solution. A prac-
tical lower thickness limit exists in that
deposits thinner than 0.7 mils have a
tendency to tear when being stripped
from the stainless steel. This is postu-
lated to be due to a lower strength
within the copper than in the weak
bond between the copper and the stain-
less steel. An upper thickness limit is
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CIRCUIT”

less easily defined, but as the thickness
is increased, the flexibility of the copper
decreases and the deposit tends to
spread along the surface over the stop-
off. If the wiring is closely spaced,
bridging may occur between wires due
to the spreading deposit.

For the circuitry investigated during
the development of this process, loss in
flexibility gave an upper limit at about
20 mils. The plating solution used for
the investigative work contained 250
gms./liter CuSO,-5H:0 and 75 gms./liter
H:S0O. (sp. gr. 1.83). Before being
used, the solution was filtered through
activated carbon, and conmercial elec-
trolytic cathode copper was used as
anode.

In this process, the stopped-off stain-
less steel is connected as cathode before
immersion in the plating solution so
that plating starts immediately on the
passive surface. The cathode is agitated
during plating and a cathode current
density of 100 amperes per square foot
is used. In 18 minutes, a 1.5-mil deposit
is obtained which is suitable for 44"-
wide wires in receivers having series
string heater connections with 150-ma.
currents. After plating, the cathode is
water-rinsed to remove the plating so-
lution and dried.

Stripping

An industrial cloth-backed adhesive
tape is pressed against the copper plat-
ing and stop-off with sufficient pressure
and time to obtain good contact to the
adhesive. The tape and adhered eircuit
is then stripped from the steel sheet
with a rapid, eontinuous, even pull. The
stop-off also transfers and serves to
cover the sticky areas of the tape not
covered by the copper. (The particular
tape used was Permacel EE3012, man-
ufactured by Industrial Tape Corpora-
tion, compounded with a thermosetting
adhesive which could he cured at 250°F
before use or allowed to cure in equip-
ment.) After stripping, the tape is
trimmed and the required holes punched
out. The stainless steel may be reused
as long as the surface is maintained
smooth, clean and passive.

Instaltation

The flexible circuit is forced over the
fixed component and tie peoint lugs be-
fore the small components are installed.
Flexibility of eircuit harness speeds up

*Thie article is based on a paper which was
presented at the 1953 Airhorne Electronics Con-
Jerence, Dayton, Ohio, May 11-13.
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The complete plated circuit as it
adheres to adhesive tape backing.

the installation due to the give and take
possible in cloth fabrics. Some attention
to the design of the lugs will pay off in
easing the assembly and reducing the
necessity for hole punching to accommo-
date lugs. On the other hand, if highly
detailed work is not bemng produced, 1t
is also possible to use a loose woven
fabrie for the adhesive tape backing
which will permit the lugs to pierce it
casily.

Coding

Since the electroforming of the cop-
per will faithfully reproduce the sur-
face finish of the stainless steel, it is
possible to transfer certain tvpes of de-
signs to the copper surface bevond the
obvious capabilities of outline identifi-
cation techniques. Localized texturing
of the stainless steel by, for example,
shot blasting, etching or engraving, will
give a visual coding to the plating.
Only rounded and relieved designs may
he emploved to permit parting after
plating. In addition, the deposit may
have to he made a little thicker to ob-
tain good strergth for the parting
operation.

A flexible circuit such as that de-
scribed above has many advantages
over rigid plated circuits. It may be
flexed, warped, twisted, or otherwise
deformed to accommodate itself to var-
ious mechanical designs. With proper
precautions, the cireuit can even be
rolled up in tubular form.

Electroplating copper onto
the steel plate. Power
supply at left supplies
plating current. Storage
battery supplies power
for agitating the solution.

www americanradiohistorv. com
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Fig. 1. Flow diagram of process,

Application of the stop-off lacquer
through the silk screen stencil.
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By

R. D. CH"’P, Director of Engineering
Du Mont Television Network

Equipment and techniques used in making visual

transmitter measurements to check TV operation®.

ECTIONS 3.46 and 3.254 of the

Rules of the Federal Communica-

tions Commission require that cer-
tain Proof of Performance measure-
ments be made annually by standard
AM and FM broadcasting stations. Al-
though there are at present ne such
specific rules for television broadcast-
ing stations, an initial Proof measure-
ment is required in Form 302, the Ap-
plication for New Broadcast Station
License. Further, annual tests are im-
plicit in Section II of Form 303,
Application for Renewal of Broadcast

Fig. 2.

Station License, which calls for the date
on which equipment performance meas-
urements have been made, and speci-
fically asks, “Do these measurements
show the transmitting system perform-
ance to be in accordance with the Stand-
ards of Good Engineering Practice?”
The Standards of Good Engineering
Practice Concerning Television Broad-
casting Stations, formerly a separate
document, is now a part of the Rules.

Subpart E of Part 3 of the Rules
covers the television broadeast service.
Section 3.686 of this Subpart describes

Waveform monitor for measuring significant amplitude levels.

RE WAVE -FORN BONMTOR FYPL 3034-A
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the requirements for field strength

measurements. Section 3.687 covers the

measurements of transmitters and as-

sociated equipment, and Section 3.689

covers the determination of operating

power. The measurements required by

these three sections fall naturally into

three major categories:

1. Field strength measurements

2. Performance of the aural transmis-
sion system

3. Performance of the visual transmis-
sion system

Field Strength Measurements

Field strength measurements may be
made in two different ways. Mobile
measurements, which involve continu-
ous recording in a vehicle in motion, are
preferred by the Commission. As an
alternative, cluster or spot measure-
ments may be submitted. Mobile meas-
urements lend themselves readily to
statistical analysis inasmuch as there
are much more data available for study.
However, it is often difficult to find
highways that follow the radials used
to show the topography in a station’s
service area. Cluster or spot measure-
ments permit the use of higher receiv-
ing antennas, and provide better infor-
mation for studies of diffraction.

Detailed information on the mobile
method is available in the Proof of
Performance measurements made by
Duw Mont for Station WTTG in Wash-
ington, D. C. Also, the mobile method
as used at WEWS in Cleveland has
been described by J. B. Epperson'. De-
tailed information on the spot or cluster
method is available in the Proof of Per-
formance measurements made by Du
Mont for Stations WDTYV in Pittsburgh
and WABD in New York®

*Thia article i3 based on a paper presented at
the 7th Annual NARTB Broadcast Engineering
Conference, Aprid 29, 1983, in Los Angeles,
Calif.

SEPTEMBER, 1953


www.americanradiohistory.com
www.americanradiohistory.com

ﬂ 4
.%l-

o

en ;" = l?"-'} 1‘3&' 12 =

Fig. 3,

Aural Proof of Performance meas-
urements for television stations are
equivalent to the aural Proof of Per-
formance measurements required for
FM stations. A thorough and conplete
description of aural Proof of Perform-
ance measurements’ was presented be-
fore the NARTB Engineering Confer-
ence on April 15, 1950, by George Adair.
This has been reprinted and is avail-
able through NARTB.

Visval Measurements

This article will discuss techniques
and equipment used in making the vis-
ual transmitter measurements required
by Section 3.687 and the power output
measurements required by Section
3.689.

The upper sideband attenuation char-
acteristic may be measured in at least
two ways, either of which conforms te
the Commission’s Rules. The first meth-
od utilizes a compesite video signal con-
sisting of standard sync and blanking,
with sine-wave modulation at selected
discrete frequencies occupying the in-
terval between blanking pulses. A typi-
cal test setup for such a measure-
ment is shown in Fig. 5A.

A standard black picture is fed to the
dummy load, and the transmitter is ad-
justed for rated output. Syne and

Attenuation display with 4.5-mc. notch.

Fig. 4.

blanking levels are set to normal values
with svne equal to 25% of the total
modulation envelope. Proper setting
may be determined by the r.f. wave-
form monitor that is usually a part of
the station’s monitoring equipment.
Sine-wave modulation is generated in
a video signal generator and is intro-
duced into a line amplifier or stabilizing
amplifier, usually included in the sta-
tion’s normal equipment. The axis of
the sine-wave modulation is placed at
a point equal to 50% of the sync peak
amplitude, and video signal generator
output at 100 kc. is then adjusted so
that the maximum excursion of the
sine wave reaches a point equal to 756%
of the sync peak amplitude. Thus, in
standard level measuring terminology,
sine-wave modulation occupies the re-
gion between blanking level and 76% of
reference white.

Blanking and sync level controls are
not altered during the remainder of the
test, and the amplitude of the sine wave
is maintained within the limits speci-
fied. Video signal generator cutput volt-
age at 100 kc. is measured by a vacuum-
tube voltmeter and recorded on a suit-
able form. The oscillograph is connected
to the transmitter input and vertical
gain adjusted to obtain suitable verti-
cal trace deflection, of the order of 2"

Same as Fig. 3 without diplexer notch.

to 212" on a 5" scope. Amount of deflec-
tion is recorded. The oscillograph is
then switched from: the transmitter in-
put to the rectified transmitter output,
and vertical trace deflection is recorded.

The measurement made at 100 ke. is
the reference for the remainder of the
test and is noted as 0 db. The oscillo-
graph is now switched back to the
transmitter input and the frequency of
the signal generator is shifted to 500
ke. Output of the video signal generator
is maintained at the value previously
recorded, and vertical gain of the oscil-
lograph is adjusted, if necessary, to
maintain the deflection previously re-
corded. The oscillograph is then
switched to the transmitter output, and
vertical deflection is measured and en-
tered in the appropriate column in the
form. The ratio between the deflection
at 100 ke. and at 500 kc. is entered in a
differential columin and converted to
db. This test is then repeated at other
frequencies; suggested values are 1.25,
1.5, 2, 2.5, 3, 3.5, and 4 mc.

The db differences are plotted on a
rectangular coordinate display, similar
to that shown in Fig. 7. This plot is the
required attenuation characteristic.
Figure 7 also shows the FCC ideal
curve, as well as the upper and lower
limits specified by the RTMA.

Fig. 5. (A) Setup for Proof of Performance measurement. (B) Alternate method. (C) Narrow-band receiver.
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Fig. 6. Transmitter wobbulation curves.
(A, top) Output into dummy load. (B, ctr.)
Output into normal antenna system. (C.
bottom) Output into defective antenna.

The alternate method for measuring
the over-all attenuation characteristic
involves use of a sine wave without
svne and blanking. A typical equipment
setup is shown in Fig. 5B. During this

measurement, any transmitter clamp-
ing circuits must be disabled and the
d.c. level set manually for mid-charac-
teristic operation. With the video input
at zero, the r.f. drive is adjusted to
dissipate rated average power in the
dummy load—3 kw. for a 5-kw. peak
power. The r.f. waveform monitor is
then set so that the peaks are at 77.5%
—the average value of voltage equiva-
lent to the rated peak power output.
Bias on the modulated stage is adjusted,
still with no video modulation, until the
r.f. peaks are at 45%; this 45% value
represents the operating point and is
midway between black level of 75% and
white level of 15%:. Now the video sig-
nal penerator is set for 100 ke., and its
output is adjusted for modulation peaks
of 76% and troughs of 15% on the r.f.
waveform monitor. Either a vacuum-
tube voltmeter or an oscillograph may
be used to measure a rectified sample
of the output voltage; this value is re-
corded and represents 0 db. Output at
other modulating frequencies is meas-
ured, recorded, converted to db, and
may be plotted to give the over-all at-
tenuation characteristic.

Another similar alternate method,
which may be used to show the com-
plete spectral response, involves the use
of a narrow-band receiver and requires
an r.f. signal generator as a calibrating
instrument. By means of the r.f. wave-
form monitor, the transmitter is ad-
justed in the manner just described
and modulated with 100-ke. sine waves.
The receiver is tuned to locate either
the upper or lower 100-ke. sideband, and
meter deflection is noted. The receiver
is then switched to the r.f. signal gen-

Fig. 7. Over.all attenuation characteristics of the visual transmitter.
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erator, which is tuned to the frequency
of the receiver. Qutput of the signal
generator is adjusted so that the re-
ceiver meter has the deflection pre-
viously noted, and the signal generator
ouput at that point is recorded. This
process is repeated for other modulat-
ing frequencies, and readings are taken
of both the upper and lower sidebands.
Recorded values of r.f. signal generator
output may be converted to db and
plotted, using the 100-ke. value as a re-
ference. The curve shewn in Fig. 8 is a
recent spectrul measurement made at
WABD, New York; it also indicates
transmitter performance with respect
to the FCC rule that the lower sideband
be 20 db down from the 100-ke. refer-
ence at frequencies of 1.25 mec. and
higher.

From this complete spectial response,
it is possible to derive the ideal demodu-
lated curve, assuming negligible phase
shift. This may be done by adding the
values plotted for the lower sideband
to the values plotted for the upper side-
band. Several checks of this method
have shown good correlation with the
other methods of determining the ideal
curve.

Throughout all of these measure-
ments, it is necessary that power out-
put be held constant. Transmitter power
is generally measured by means of a
dummy load, sometimes called a phan-
tom antenna. There are two basic types
of dummy load. The calorimeter type
of load consists of a eeramic tube hav-
ing a resistive coating which is cooled
by a flow of water. The flow of water
and its input and output temperatures
are recorded. From these data, a simple
calculation gives the average power dis-
sipated in the resistor, and multiplica-
tion by 1.68 gives the peak power. It is
important that sufficient time be al-
lowed to permit temperatures to stabi-
lize before taking readings with this
type of load.

The other type of dummy load con-
sists of a terminating vresistor im-
mersed in a tank of oil which is cooled
by water. A portion of the voltage
across the resistor is read by a meter,
factory-calibrated by the calorimetric
method to register watts. In general,
dummy loads used at v.h.f. are accurate
to within 5%. The same method of
power determination is used at u.h.f.
although in this range it is more dif-
ficult to be sure that the load does not
present some reactive component to the
transmission line.

Measuring equipment required for
the foregoing tests is in most cases
available commercially from several
manufacturers and should be included
in any station’s regular test equip-
ment complement. A vacuum-tube volt-
meter, utilized for this type of measure-

(Continued on page 30)
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Radio Corporation of America
Communications Division
Dept. 157-U, Building 15-1
Camdem, N. J.

3 RCA Microwave
1 RCA 2-Way Radio
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Please send me your new, free booklet on:

Most practical system, most complete service

RCA Microwave gives you as many
voice channels as you need with min-
imum use of frequency space. It em-
ploys conventional tubes; familiar
circuits not difficult to service. It
interconnects with your telephone
lines and switchboards.

Over the years the operating rec-
ords of RCA MICROWAVE systems
reveal a long histery of successful
operation through every kind of
weather. Numerous RCA installa-
tions are now providing continuity of
service in many applications.

RADIO CORPORATION of AMERICA

COMMUNICATIONS EQUIPMENT
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QOver the years RCA MICRO-
WAVE has proved it stays in
service when you need communi-
cation most.

RCA survey, construction and in-
stallation facilities are a complete,
single-source, single-responsibility
service.

For speedy, economical communi-
cation and for adequate, remote su-
pervision, contact your local RCA
Regional Office for information, or
mail coupon below.

For dependable mobile communi-
cations, use RCA 2-Wayv Radio.

And remember, onlv RCA can pro-
vide the nation-wide service facilities
of the RCA Service Company.

CAMDEN. N. J.
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WIRE TWISTING DEVICE

Twisting the ends of stranded wire is
speeded up with a device developed by
the production department of the Brook-
Iyn, N. Y., plant of CBS-Columbia, Inc.,
television set manufacturing subsidiary

of the Columbia Broadcasting System.
When the stranded wire ends are in-
serted in a “gripper” mounted on the
shaft of a small motor, rotation of the
motor shaft quickly twists the strands
of wire.

RESEARCH CENTER

Plans for the construction of a fune-
tional two-story laboratory and head-
quarters in Kansas City, Mo., have been
revealed by the Midwest Research Insti-
tute, technological and research center
for middle western states. All opera-
tions of the Institute, which now occu-
pies six scattered buildings, will be con-
solidated in the new structure. Actual
construction on this 1%-million dollar
scientific center is expected to start
some time in the fall.

ELECTRONICS DIVISION

An electronics division has been es-
tablished by Dade Brothers, Inc. Known
as the Engineering and Manufacturing
Division, and located at Mineola, N. ¥
it is currently engaged in design, de-
velopment and production in connection
with the military program. Elston H.
Swanson, formerly on the engineering
staff of Awrborne Instruments Labora-
tory, is manager of the division.

BINAURAL TRANSMISSION

In an address before the American
Institute of Electrical Engineers in
June, Murray G. Crosby, President of
Crosby Laboratories, Hicksville, N. Y.,

18 RADIO-ELECTRONIC
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discussed a system of binaural sound
transmission by FM multiplex which
could result in third-dimension sound
for FM and TV audiences.

Mr. Crosby presented a method of ap-
plving the two channels of the binaural
system in which improved signal-to-
noise ratio characteristics are obtained
from the subcarrier channel which nor-
mally has a poorer signal-to-noise ratio
than the main channel. His system also
has advantages with respect to balanec-
ing the noise received on the main and
subcarrier channels, and provides a
“compatible” reception for listeners re-
ceiving on a monaural system.

RECORDING ANALYTICAL BALANCE

The recording analytical balance re-
cently developed at the National Bureau
of Standards automatically makes a
continuous record of changes in weight.
It is being used at the Bureau to record
weight changes in samples of complex
minerals during thermal decomposition,
but is suitable for many other labora-
tory applications requiring a record of
weight as a function of time.

Any weight change on the left side of
the balance is promptly balanced by

automatic application of current to a
solenoid that surrounds a permanent
bar magnet suspended from the other
side. A dual phototube (on top of bal-
ance case) senses unbalance in the il-

lumination reflected from a mirror
mounted on the balance beam; associ-
ated electronic circuitry consists essen-
tially of a bridge circuit and two ampli.
fiers. The current through the solenoid,
which varies linearly as the weight be-

wwWw americanradiohistorv com
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ing measured, actuates a strip-chart re-
corder (upper right).

G-E APPOINTMENTS

Three subdepartments have been cre-
ated within the Commercial and Gov-
ernment Equipment Department of the
General Electric Company at Syracuse,
N. Y., and general managers have been
appointed for each. This department is

one of four product units of the G-E
Electronics Division.

William J. Morloek (shown at right)
was named general manager of the

Commerecial Equipment Subdepart-
ment; he will have responsibility for all
engineering, manufacturing and sales
activities relating to commercial prod-
ucts of the department. John J. Far-
rell (center) is the general manager of
the Heavy Military Electronic Equip-
ment Subdepartment, and Herman F.
Konig (at left) is the general manager
of the Light Military Electronic Equip-
ment Subdepartment.

EXPANSION AT AEROVOX

Charged with basic research and en-
gineering development for all divisions
of Aerovox Corporation, this company’s
research laboratory continues to expand
in facilities and personnel. Since moving
into new quarters in Aerovoz Plant 2 at
New Bedford, Mass., the laboratory has
increased its space by five times.

Miss Elise Harmon, an outstanding
physicist and chemist, now heads the
printed circuit development at Aero-
vox; this development has already at-
tained the level of pilot runs in the
research laboratory, with actual produc-
tion items being shipped to radio-elec-
tronic manufacturers. Prior to joining
Aerovox, Miss Harmon was with the
Bureau of Standards and the Naval
Research Bureau in Washington, D. C.

CAPACITOR MANUFACTURING

Cornell-Dubilier Electric Corpora-
tion’s giant new capacitor manufactur-
ing plant being built at Sanford, N. C.,
is nearing completion. Production has
already begun on paper tubular and
electrolytic type capacitors.

Situated on a 27-acre tract, the new
plant will have 270,000 square feet
of operating space, including a two-
story administration building. Facilities
are being provided for a potential of
some 2900 employees.

@
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Ultra High Quality Sockets

FOR UHF APPLICATIONS

“ANOTHER
IMPROVED
PART...
BY SYLVANIA”

Sylvania now offers you highest quality sockets especially
designed for UHF applications. Precision engineered through-
out to assure minimum inductance.

Shielded bases and contacts are cadmium plated. Low-loss
phenolic castings completely inclose tube pins to prevent
shunted circuits.

You'll find it pays to insist on Sylvania ultra high quality
parts for all your ultra high frequency requirements. For addi-
tional information and specifications, write: Sylvania Electric
Products Inc., Dept. 3A-3509, 1740 Broadway, N. Y. 19, N. Y.

*SYINANIA~

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Building, St. Catherine Sureet, Montreal, P Q.

LIGHTING . RADIO « ELECTRONICS + TELEVISION
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TRANSISTOR CURVE TRACER

Simple to operate, the automatic tran-
sistor curve tracer now being produced
by Magnetic Amplifiers Inc. offers
trouble-free circuitry and compact size.
It tests NPN. PNP, junction and point-

contact transistors and features flexi-
bility of design to accommodate new
types of transistors. For complete spec-
ifications, write to Magnetic Amplifiers
Ine., 632 Tinton Avenue, New York 55,
N. Y.

The curve tracer dynamically plots an
entire family of curves simultaneously
on a standard laboratory d.c. oscillo-
scope. A function switch selects the out-
put and transfer curve in the grounded
base or grounded emitter connection.
Curves are displayed in any quadrant
and the origin is alwayvs indicated.

POWER SUPPLY UNITS
Two high-voltage power supply units
— Models LAB-40 and PN-60— have
been developed by the Spellman Tele-
vision. Company, Inc., 3029 Webster
Avenue, New York, N. Y. Detailed in-
formation on both of these units is
available from the manufacturer.
Model LAB-40, which features a con-
tinuously variable regulated 25-40 kv.

d.c. power supply, has a 4-6 kv. focus
tap for use with flying-spot kinescope
recording tubes. This unit has a regula-
tion of 0.5% at 1 ma.

20
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Model PN-60 (shown in the photo-
graph) is ideal for electrostatic paint
spraying, capacitor charging and test-
ing. Its reversible polarity r.f. d.c. power
supply is continuously variable from
0-60 kv. Current output is 1 ma. at 60
kv.

ACTIVATED ROSIN FLUX

Insulation characteristics comparable
to those of polyethylene have been suc-
cessfully combined with extremely fast
“take” in a newly developed rosin flux.
Known as Lonco insulating rosin flux,
this material is devoid of any free acid
and is completely noncorresive, thus
providing (1) the fast fluxing action
and smooth. even coating necessary in
the dip tinning of printed circuits (see
photograph), and (2) elimination of

breakdown due to corrosion in the sol-
dering of delicate u.h.f. components,
In addition, this flux is unusually re-
sistant to high temperatures; its ability
to withstand prolonged application of
heat enables it to solder through badly
oxidized copper surfaces and to solder
hard-to-bond metals and allovs. For
complete information, write to the Lon-
don Chemical Co., Ine., Dept. R5, 325
West 32nd Street, Chicago 16, Il

TRANSFORMER PANELS

Available in three models, the SKL
Series 303 transformer panels are de-
signed to be used with the SKL Series
300 variable electronic filters when a
600-ohm impedance is required. They
can also be used when it is necessary to
go from a 10,000-chm impedance to a
600-ohm impedance. The transformers
on each panel are arranged to provide
either grounded, “floating,” or balanced
connections.

Model 303A supplies one 600-ohm out-
put, Model 303B supplies two 600-ohm
outputs, and Model 303C supplies two

www americanradiohistorv.com
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600-chm inputs and two 600-ohm out-
puts. For further information, write
Spencer-KKennedy Laboratories, Inc., 186
Massachusetts Avenue, Cambridge 39,
Mass.

RADIATION MONITOR

Production of the Model 1310 “Re-
mote Monitron,” an area monitor de-
veloped at Oak Ridge National Labora-

tory, has been announced by the Nuclear
Instrument and Chewical Corporation,
229 West Erie Street, Chicago 10, T1l.
Consisting of an ion chamber and a
main chassis, the system is used for
measurement of relatively high gamma

or neutron flux around reactors and
accelerators.

The 4000-ce. ion chamber may be lo-
cated either at the main chassis or up to
100 feet away, allowing its use in places
of high radiation level without exposure
of the operator. Visual indication of
gamma or neutron radiation up to 125
mr/hr. is provided by a panel meter; a
panel “alarm” light indicates any meter
reading arbitrarily preset from 5 to
125 mur/hr.

RANDOM NOISE GENERATOR

The Type 811-A random noise gener-
ator announced by Hermon Hosmer
Seott, Inc., 385 Putnam Avenue, Cam-
bridge 39, Mass., provides entirely ran-
dom noise with very good normal or

Gaussian amplitude distribution. It is
useful for tests in the design and pro-
duetion of sound apparatus and for
calibrating acoustical instruments.
Random noise is generated by gaseous
discharge in a 6D4 gas tube. Oscillation
at high frequencies is eliminated by a
magnetic field. Thyee noise ranges are
provided, with a maximum open cir-
cuit output of 2 volts r.m.s. In the
r.f. range, a constant spectrum level or
(Continued on page 27)
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LOOKING

at TUBES

By WILFRID B. WHALLEY

Adjunct Professor of Electrical Engineering
Brooklyn Polytechnic Institute

Picture reproducing tubes for color television.

NTIL quite recently, all devices for the three grid voltages of the three elec-

reproducing color television could

be considered as expedients of one
form or another. The assemblies of
three picture tubes—using various opti-
cal combining methods—have been cum-
bersome and limited in viewing angle,
with image registration quite difficult
to obtain, while the use of rotating color
dises and drums has somewhat limited
the maximum size of the color picture.

Tricolor Requirements

For full color reproduction by elec-
tronic control, without the addition of
mechanical techniques and complex op-
tical systems, it is desirable to have a
single device which—during scanning
by preferably only one electron beam-—
can give any one or a combination of
primary colors. With scene brightness
controlled by voltage variations on one
electrode, it should be possible to change
the hue by a change in voltage on an-
other electrode or group of electrodes.
In the experimental three-picture tube
assemblies described last month, changes
in color were controlled by changing
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Fig. 1. Cutaway view of experi-
mental shadow-mask color kinescope.

Fig. 2. Geomsetrical relations existing
in the color tube shown in Fig. 1.
Courtesy of Proceedings of the I.R.E,
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tron guns.

Also, if the light is to be released
from a single surface, such as a multi-
phosphor sereen at the face of a picture
tube, and yet provide equal resolution
in each primary color as well as in
white, the electron beam diameter must
be smaller than for conventional mono-
chrome picture tubes. This is necessary
for any arrangement of color phos-
phors, whether they are in strips or in
clusters of dots.

Television broadeasting will always
contain a large percentage of black-and-
white programs due to the high per-
centage of monochrome newsreel and
feature films. Therefore, it is important
that the tricolor picture tube also give
good black-and-white pictures. Some tri-
color tubes have been developed which
give moderately good color pictures, but
reproduce black-and-white pictures with
low resolution and with variegated tints
over the surface.

Early Color Tubes

Following his pioneer work in color
television with rotating color discs,
John L. Baird made possible the first
electronic color reproduction by a rela-
tively simple modification of a standard
picture tube. The screen was divided
into two sections, one half being settled
with one color phosphor while the other
was coated with a different color phos-
phor. The single electron gun could sean
any portion of the whole surface.

The scanning system was so arranged
that—in combination with the blanking
signals on the electron gun—it gave
two picture rasters side by side. By cor-
rect orientation of the yoke, each image
was presented in a single color. Then
two optical lenses were positioned in
front of the images to project and com-
bine the light on a single viewing sur-
face.

This method of multiarea phosphor
color reproduction has been tried many
times since, usually with three color
areas, but it presents several basic prob-
lems. First, the images on the picture
tube are reduced in area by the square
of the number of adjacent pictures;
thus reducing the inherent resolution
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of each image. Then, it is quite difficult
to obtain separate images with accu-
rately similar horizontal and vertical
dimensions and scanning linearities.
Combining the color images by the nec-
essary optical systems requires critical
adjustment for registration. Also, the
total light on the final surface is low,
due to the loss of light in such types
of optical systems.

Multielectron Gun Tubes

Much of the development in tricolor
pieture tubes has been influenced by the
interest of certain laboratories in “si-
multaneous” or parallel color systems;
many engineers thought that the re-
producing device should be capable of
supplying light in each of the three
primary colors at the same time.

Various proposals were made which
endeavoured to combine the properties
of three separate picture tubes into one
envelope, John L. Baird demonstrated a
three-gun tube in which two electron
beams scanned the front surface of
a thin corrugated translucent struec-
ture while the third beam scanned the
opposite side. The alternate faces of the
ridged surface were coated with green
and blue phosphor. Thus, one electron
beam scanned the green section, the sec-
ond excited the blue section, and the
third beam—on the opposite side—pro-
duced light in the red region.

The next proposal was to use a sereen
made of a great number of small pyra-
mid-shaped pieces. These three-sided
pyramids were all oriented in the same
direction, with the corresponding face
of each coated with one color phosphor.
The tube assembly had three electron
guns displaced in three necks at ap-
proximately 120°, so that each electron
beam would scan as closely as possible
the same face of each pyramid.

Both of the latter types presented
fundamental operating problems. Since
the electron beams arrived at the same
picture element from different angles,
each deflection yoke required special
waveforms for both the horizontal and
vertical scans. Registration of three
images formed on three similar picture
tubes is sufficiently difficult; here the
waveforms had to be different and yet
be very precisely maintained. Also, it
was difficult to avoid interaction be-
tween the fields of the three yokes.

As a further step in using three elec-
tron guns, yet avoiding three separate
deflection yokes with the many associa-
ted waveforms, a “mask” type tube
was developed as shown in Fig. 1. The
three electron guns were equispaced
around a common axis. Each of the
three guns had a similar small tilt angle
so that, with no extraneous field pres-
ent, the three electron beams would
coincide as closely as possible near the
center of the tube face.
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Toward the face of the tube there was

a thin sheet of metal having a very i
large number of small holes. Parallel to 4 ’ M Ic R ° s c ° p I c !
this aperture mask was a glass sheet )

i

covered with clusters of three phosphor

dots, one each for red, green and blue. 4 3
As may be seen in Fig. 2, it was neces- I E s I s i
sary that there be as many groups of W

]

phosphor dots as there were holes in
the mask, and that they be accurately
positioned to conform with the increas-
ing scanning angle toward the edges of
the screen. In this method of reproduc-
tion each electron beam passed through
an aperture in the mask at a different
angle from each of the other two beams,
and could therefore excite the correct
one of the three phosphor dots.

Since the electron guns were closely
spaced, only electrostatic focusing
could be used, requiring very careful
electrode design. The large gun assem-
bly required correspondingly larger
neck and yoke diameters and in-
creased power for deflection. Also, sev-
eral fundamental problems existed.
Since the three beams were displaced |
in volume at the entrance to the deflec-
tion yoke, they would disperse as
the scanning angle was increased
from the center of the tube. Hence,
special deflection yokes, together with

auxiliary convergence and “color puri- / i
e enienie e SYBMINIATURE TUBES
nets, were necessary around the neck '

of the tube in order to provide some
compensation. Any variation in second
anode voltage required corresponding
corrections in the currents through
these various coils.

Setting up such a three-gun mask
tube required quite eritical adjustment
of convergence voltages and coil cur-
rents, and alignment of the small mag-
nets. This may be clearly realized
when the small change in magnetic field
necessary to shift one electron beam
by one hole spacing is considered. Since

Raytheon pioneered microscopic inspec-
tion of reliable tubes for missiles. The
forty-seven microscopic tests were devel-
oped by Raytheon as aresult of four years
of intensive experience with visual inspec-
tion. This rigid multiple test procedure has ]
been adopted as standard practice on
every Raytheon Reliable Subminiature /
Tube. It assures utmost dependability. I

the maximum field at the top or bottom All these Raytheon Reliable Subminiature Tubes must pass microscopic inspection
of the vertical scan of the picture was Heater Plate Grid Screen | Amp. | Mut.
only a few hundred gauss, an error in Type Description Volts | Ma |[Volts | Ma Volts Yolts | Ma | Factor | Cond.
adjustment of one-fifth gauss could CKS5702WA | RF Amplifier Pentode 63 J 200 J120 [ 75 ] Re=2000nms [ 120 [ 25] — ] 5000
cause misregistration of the three elec- CK5703WA Hfgh Frequency Triode 63 | 200 120 | 94 ] Ry = 220 ohms — — | 255] 5000
tron beams. It might be noted that this LU W LIRS 63 320 125 142 | R =otms | = ) =1 10 ] %0
field change is much less than that of CKS783WA | Vollage Reference Operating voltage approximately 86 volts belween 1.5 and 3.5 ma.
, ; CKST84WA | RF Mixer Pentode 63 200 J 10 [52] 5 [i20 [35] — Jaww

the eart.:h s magnetic field. CK5I8TWA | Vollage Regulator Operating voltage approximately 190 volts between 1 and 25 ma.

Despite the use of three electron CKSE29WA | Dual Diode 63 | 150 Max. Peak Inverse 360 voils. I, 5.5 ma. per plate
guns, the light output was limited. The | CKeo21 Medium Mu Dual Triode | 6.3 | 300 | 100 | 65 | R = 1500hms | — | — [ 35 ] 500
small apertures allowed only 10 to 15 CKB111 Medium Mu Dual Triode | 6.3 | 300 | 100 | 85 | R = 2200tms | — | —] 20 | 5000
% of the electrons to be useful in pro- CKB112 High Mu Dual Triode 63 | 300 100 ] 08 ] Re =15000nmsf — | =] 70 | 1800
ducing light, the remainder being col- | CKB152 Low Mu Triode 63 | 200 | 200 J125 | R =6800mms | — | — ] 158 ] 4000
lected by the mask. AISO, there was a Mole: All dual seclion lube ralings {excepl healer) are lor each section.
practical limit to the maximum sean- )
ning angle; if this limit were exceeded, Write for New Edition of
color control would be lost at the edges RAYTHEON RELIABLE SUBMINIATURE TUBE BOOKIET PN
of the picture. The scanning angle limit @

caused this type of tricolor tube to
be about 1.8 times the length of a typi- RAVTHEON MANUFACTURING COMPANY

. . . Peerhring Tube Division — los opplicalion inlermation call
cal monochronte picture tube having the Newton, Mass Blgelow 4.7500 @ Chicogo. Ill. NAtional 2.2770 @ New Yark, N.¥. WHiteholl 3,4980 ® Los Angeles, Calif, Richmond 7-5524

same useful picture area. | RAYIHEON mAKES AVE THESE
RELIABLE SUBMINTATURE AND MINIATURE TUBES o GERmanits BI0OES and TRANSISTONS « WUCLEOMIC TUBES - sICADWAYE TUNES . RECEIVING AN® PICTURI TUBES

Coxcellonre [rwerers

S
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RODNEY D. CHIPP, director of engineering for the Du
Mont Television Network, has been elected president of the
Technical Societies Council of New York, Inec.; he served
as director and treasurer during the past year. Associated
with broadcasting since 1933, Mr. Chipp has been with Du
Mont in his present capacity since 1948. e was the 1950-
1951 chairman of the New York Section of the IRE and is
a member of many other technical societies.

DR, WILLARD GEER, who invented one of the three recog-
nized tubes in color television and is a patent holder of sev-
eral other developments in the field, has been appointed a
consultant on color in TV and military applications at the
Hoffman Radio Corporation and Hoffman Laberatories, Inec.,
Los Angeles, Calif. Dr. Geer is currently associate professor
of physies at the University of Southern California and has
been a faculty member there since 1943.

LEO G. KILLIAN has been appointed director of technical
publications for T'he Cook Research Laboratories, a division
of Coek FElectric Company, Chicago, Ill.; he has been in
charge of the preparation of technicul reports, over-all proj-
ect liaison and contract coordination since 1947, Holder of
an M.S. degree in electrical engineering, Mr. Killian’s past
experience includes design. research and development work
in the fields of radio, sound and electronics.

GORDON C. KNIGHT is the new manager of the Lodi,
N. J., Television Transmitter Division of Federal Telecom-
munication Laboratories, Inc., research associate of IT&T.
Assistant to the president of /T&T since last August, Mr.
Knight will now be responsible for the development and pro-
duction of the Division’s complete television line. He was
formerly associated with the Capehart-Farnsworth Corpora-
tion in various capacities.

JOHN M. PEARCE, former president of Phebeo, Inc., has
joined the Electronics Division of American Machine &
Foundry Company in Boston, Mass., as director of engineer-
ing. Active in radio and electronies since 1925, Mr. Pearce
received the Presidential Citation of Merit for his contribu-
tion to the proximity fuse program at Johns Hopkins Uni-
versity during World War II. He was engaged in the de-
velopment of guided missiles for many years.

W. WALTER WATTS has been elected a director of Hydro-
cap Eastern [nc., Philadelphia, Pa., a subsidiary of Indus-
triel Research Ine. of Miami, which specializes in newly
developed catalyst storage battery caps. Col. Watts (U. S.
Army Signal Corps) just rvecently was made vice-president
in charge of technical products of the RCA Vietor Division:
his earlier associations were with Montgomery Ward, Inc.,
and Zenith Radio Corporation,

RADIO-ELECTRONIC
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Transistor Characteristics
(Continued jrom page 9)

Figures 12 through 26 (except Fig.
20) are distributions of performance
for the CK721 and CK722 in the three
amplifier connections. Units below the
tentative limits shown on previous
curves have been eliminated.

The input impedance of the CK721 in
the grounded emitter circuit for two
values of load is given in Fig. 12; Fig.
13 is the output impedance for two
values of K,. It may be seen that in-

| creasing the load resistance lowers the

input resistance. Similarly, raising the.
generator resistance lowers the output
resistance. In the grounded base cir-
cuit, the opposite is true. Figures 14 and
15 show the same data for CK722.
Relative gain distribution of the
CK721 and CK722 in the grounded
enmitter circuit for one load and gen-
erator condition is given in Fig, 21.
Gain as used here is defined as the out-
put power delivered to the indicated
load divided by the available power
from the generator. In the grounded
enitter connection, because gain is
strongly dependent on 1/(1 —a), the
CK721 is appreciably better than the
CK722. Of course, the generator and
load conditions favor the CK721, but
it takes almost a 3:1 mismatch to cause
a 1-db loss in power; so, to a certain
extent, the mismatch is not serious.
Presented in Figs. 16 and 17 are the
grounded base input and output re-
sistances (CK722) for two values of R,
and R2,. 100K has been used as a load
resistance—although the matched con-
dition indicates a higher value—in
deference to the fact that 100K is a
more practical limiting value for the

| small transformers used in transistor

ENGINEERING

circuits. Figures 18 and 19 show the
same data for the CK721 and Figs. 22
and 23 compare the grounded base gain
of the two types for two values of R..
Note that the gain of the CK721
and CK722 under these conditions is
quite comparable, and although the
gain is less than that of the grounded
emitter connection, the wvariation in
gain is markedly reduced. (The av-
erage gain of the CKT721 in the
grounded emitter connection was about
38 db with a variation of 16 db while
in Fig. 23, where R, = 20A&, it
centers at about 26 db with only a 7-db
variation.) The reduection in variability
when the grounded base circuit is used
is, of course, due to the fact that the
alpha variation is small and that the
gain, particularly under conditions of
mismatch, tends to be more a function
of R, and R, than of the transistor
parameters.,

Figure 24 is for the grounded col-
lector circuit and shows output im-
pedance of the CK721 and CK722 for
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a generator resistance of 500K,

load of 20K. In the interest of high in-
put resistance, it is desirable to use a
very high load resistance; unfortu-
nately, the opposite is true if optimum
gain is te be realized. A 20K load has
been used here to hold up the gain, and
it is, of course, more typical of what
can be dene with small transformers.
Ordinarily, the grounded cellector con-
nection is preferred because it can
provide high input resistance in an
amplifier without the use of trans-
formers. As the input resistance is a
function of B. and 1/(1 — ), it is de-
sirable to operate with very high R.
—which, as has already been demon-
strated, can be obtained at lower col-
lector currents than 2 ma. without
appreciable loss of alpha level.

Gain distributions for the grounded

collector connection of the CK722 and |

CX721 are given in Fig. 26. The CK722

is obviously not recommended for this

connection. Gain variability in this
circuit is similar te that in the
grounded emitter circuit.

The foregoing analysis may be sum-
marized as follows:

1. Presently available transistors are
quite variable in characteristics,
and although more is being learned
daily about control, units must still
be selected after manufacture.

2. Some form of d.c. compensation is
almost mandatory to control operat-
ing points.

3. Although the highest gains are
available using the grounded emit-
ter amplifier connection, the spread
of gain in the grounded base ampli-
fier is less.

4. Designers of transistor amplifiers
for production purposes would do well
to sacrifice appreciable stage gain by
suitable feedback in order to reduce
unit-to-unit variability.

REFERENCE:

1. Shea, R. F.. “Transistor Operation—Stabili-
zation of Operating Points,” Proceedings of
the IRE, November., 19562,

-w»@‘\r
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®__ NICKEL CLAD
(27-29%)

L—V COPPER CORE

. ...today’s best answer to high tem-
" perature electrical - conductive problems

Electrical engineers in many industries now give
Sylvania’s Kulgrid the highest rating. This im-
proved nickel-clad copper wire maintains excel-
lent electrical conductivity at advanced temper-
atures. Its heavy nickel coating resists corrosion
and guards the copper conductor against oxida-
tion, flaking, brittleness or deterioration.

IDEAL FOR MANY APPLICATIONS

KULGRID R£S/STS

HiGH TEMPERATURES
AND CORROSION. ..
FIGHTS OFF
BRITTLENESS

Kulgrid shows exceptional stability and per-
formance in the high temperature operation of
vacuum tubes. Other applications include: wir-
ing of electric furnaces, industrial baking ovens, electric stoves, and
numerous aircraft electrical installations, including jet engines.

AVAILABLE IN STRANDED FORMS

1 You can now obtain Kulgrid in stranded forms in various combina-
tions of diameters and numbers of strands. Kulgrid welds readily to

| itself, nickel, copper, and can be welded to tungsten and molybde-
num. New iflustrated booklet gives detailed

1 data. For your copy, address: Sylvania Electric
Products Inc.. Dept. 3A-3509, 1740 Broadway,
New York 19, N. Y.

ANOTHER OUTSTANDING
DEVELOPMENT
8y
SYLVANIA

SYIVANLY

LIGHTING e RADIO o ELECTRONICS ¢ TELEVISION

In Conada: Sylvania Electrlc [Canada) Lid., University Tawer Building, St. Catherine $1., Montreal, P. Q.

ENGINEERING 25

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

RESISTORS AND VARISTORS

Comprehensive data on two /RC prod-
ucts have been offered by the Inter-
national Resistance Company, 401 N.
Broad Street, Philadelphia 8, Pa.

Tubular and flat power wire-wound
resistors are discussed in Catalog Bul-
letin C-1, a 12-page bulletin with phote-
graphs, detailed charts and graphs.
Topics covered are adjustable features,
brackets, characteristics, coating, di-
mensions, derating, insulation, specifi-
cations, tolerances and windings.

Catalog Bulletin SR-3 (available
from the Special Preduets Division) is
a six-page bulletin on varistors. Data
on these nonlinear resistors include volt-
age-current characteristics, current rat-
ings, temperature characteristies, typi-
cal applications and dimensions.

CAPACITORS

Bulletin AB-20A contains complete
performance characteristics and test
specifications on the new “Blue-Point”

In Stock at TERMINAL
for Prompt Delivery

CANNDN Connectors
CHICAGU Transformer's
PHAOSTRON ““3oven”

SUI.A Regulators
SUP ERIUR Powerstats
» VICTOREEN

b Depend on TERMINAL —

for ALL Your Electronic Needs!

FAST SERVICE—LOWEST PRICES—On all Stondard
Electronic Equipment for Industry, Laborotory, Commu.
nications. Lliterature an request.

FREE! new 1954 AUDIO cATALOG

Gat your name on our Mailing List for this LATEST and
GREATEST Audio Buying Guide of its kindl Write:
Dept. RE-9.

Visit Qur Safesrooms

Phone: WOrth 4-3311

RADIO CORP, ——
85 Cortlandt St. @ New York 7, N. Y.

26

NEW LITERATURE

molded plastic capacitors (patent pend-
ing.) It is available from Astron Cor-
poration, 255 Grant Avenue, East New-
ark, N. J.

These capacitors are housed in molded
plastic cases and are permanently sealed
against heat and moisture by means of
a solid, glass-like, thermosetting bond
which also locks in the leads so that
they cannot be pulled out. Neither lead,
bond nor case is affected by flame or
soldering iron heat, regardless of how
closely they may be applied.

HIGH VACUUM PUMPS

F. J. Stokes Machine Company has
issued an extensively revised edition
of the 36-page catalog entitled “Stokes
Microvac Pumps for High Vacuum.”
Knewn as Catalog No. 750, it includes:
valuable tables of formulas, constants,
and conversions frequently used in
vacuum processing; solutions to prob-
lems of pump selection for typical vae-
uum systems; and useful information
on continuous oil purification and other
maintenance procedures for high vac-
uum pumps.

Copies of Catalog No. 750 may be
obtained free on request to F. J. Stokes
Machine Company, 5500 Tabor Road,
Philadelphia 20, Pa.

CAPACITY MICROPHONE

In a four-page brochure, Interna-
tional Research Associates, 222 War-
wick Avenue, Santa Monica, Calif., de-
scribes and illustrates the Model D-42
capacity type microphone. Small, sensi-
tive and extremely linear, yet rugged
enough to withstand shocks up te 200G,
the Model D-42 is suitable for such ap-
plications as aircraft vibration detec-
tion, naval and medical research, and
seismographic surveys. It reproduces
acoustic levels in excess of 170 dbm and

| has a flat response from d.c. to 12.5 ke.

i
l

MODIFIED POLYSTYRENES

Characteristics and applications of
Koppers modified polystyrenes are dis-
cussed in a 14-page technical bulletin
which has been published by the Chem-
ical Division of Keppers Company, Inc.
Of the seven types of this thermoplastic
material covered, four provide high
elongation and high impact resistance
while three provide medium elongation

| and medium impact resistance.

RADIO-ELECTRONIC

Information on parts manufacture,
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injection molding, compression molding,
extrusion and finishing is presented in
Technical Bulletin C-3-161, which may
be obtained on request from Koppers
Company, Inc., Chemical Division, Kop-
pers Building, Pittsburgh 19, Pa.

MICROWAVE EQUIPMENT

A new line of microwave instruments
and components is set forth in a four-
page bulletin now available from Nar-
da, Nassau Research & Development
Associates, Inc., 66 Main Street, Mine-
ola, N. Y. Frequency meters, mixers,
impedance meters, attenuators and
other microwave equipment are listed.

SHOCK MACHINE

The Type 1650-400 VD shock machine
is designed to perform ecalibrated shock
tests up to 77G peak acceleration, sim-
ulate the types of shock required for
Government acceptance tests of air-
berne equipment, and carry out uni-
formly reproducible qualification tests
for development engineering and qual-
ity control.

Barry Product Bulletin 533 gives
detailed dimensions and construection
features of this machine, operation and
installation instructions, and calibrated
performance data covering range of
operation. It is available on request
from The Barry Corporation, 870 Pleas-
ant Street, Watertown 72, Mass.

CONTROL CENTERS

Federal Electric Products Company,
60 Paris Street, Newark 5, N. J., has
issued a booklet on its “Noark’ control
centers. Each control assembly consists
of a standardized, prefabricated steel
enclosure, 20" x 20” x 94", in which are
mounted Federal “Noark” motor start-
ers of any required NEMA size, to-
gether with circuit breaker disconnect.

Besides listing specifications and en-
closure sizes, the 16-page leaflet empha-
sizes the advantages of centralized
control in a plant, describes exclusive
features of these control centers, and
shows photographic examples of typ-
ical installations.

FLEXIBLE DELAY LINES

A single-page bulletin has been re-
leased by Richard D. Brew & Company,
Inc., 106 Concord Avenue, Belmont 78,
Mass., which describes and gives speci-
fications for two types of flexible delay
lines.

Type “A” lines are short lines in
hermetically sealed stick form, with
delays ranging from .1 psee. minimum
to 3 usec. maximum; Type “B” lines are
longer, in hermetically sealed cans, with
delays ranging from 2 to 10 asec. Both
are guaranteed to conform to delay
specifications within * 06 usec.

~~ Do
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New Products
(Continued from page 20)

flat frequency response exists to 1 me,,
with the response sloping off thereafter
at approximately 12 db per octave.

VARIABLE INDUCTOR

Improved stability is made possible
through the use of a permanent-magnet
bias in the Model PA-63 Vari-L variable
inductor. In many FM and sweep appli-
cations, this feature eliminates the prob-
lem of assuring a well-regulated supply
of d.c. to the control winding. The entire
unit operates at a lower temperature, at
high frequencies and high @, without
the constant presence of high saturating
currents. Its sensitivity is shown by the
fact that control-current changes of the

order of 0—10 ma. will accomplish in-
ductance changes of several hundred
per cent.

Described as a manually variable,
high frequency, saturable-core reactor,
the Model PA-63 also features provision
for manual tuning—when desired—by
movement of a metal slug to shunt the
magnet bias. Complete details may be

obtained from The Vari-L Company, |

inc., P. O. Box 1433, Stamford, Conn.

PHASE MONITOR
The Andrew Type 40-C phase monitor

is a direct-reading phase-mecasuring in- |

strument designed to facilitate adjust-
ment and maintenance of broadcast di-
rectional antenna arrays. Phase angles
are indicated directly in degrees on a
single meter, permitting immediate ob-
servation of the effects of small antenna
system adjustments. Relative amplitude
of antenna currents can be quickly and
accurately determined, the ratio appear-
ing on a special current ratio scale on
the indicating meter.

Available from the Andrew Corpora-
tion, 363 East 76th Street, Chicago 19,
Ill., the Type 40-C contains no cali-
brated phase-shifting cireuits which
might become misadjusted. Six indi-
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vidual input cireuits accommodate di-
rectional systems utilizing as many as
six towers; front panel switching per-
mits rapid selection of any two input
signals for comparison. Do

Balanced Modulator
(Continued from page 11)

frequencies within the range of 60 to
2500 me. For ordinary amplitude modu-
lation, the bias balance can be offset
to insert the desired amount of carrier,
and 100% linear modulation obtained.

Response vs. modulation frequency
of the Type 1000-P7 is given in Fig. 8.
The simplicity of the circuit makes it
relatively easy to achieve a response
flat to 20 me.

Figure 2B 1s a photograph of an
r.f. output pulse at a 60-mec. carrier
frequency. The applied pulse also
shown was 0.2 usec. long and had a 50-
millimicrosecond rise time and about a
100-millimicrosecond fall time; it was
faithfully reproduced in the r.f. en-
velope. The balanced modulator itself
has a rise time of better than 20 mil-
limicroseconds.

The setup that produced the pulse
shown in Fig. 2B consists of a v.h.f.
signal generator supplying the 60-mc.
carrier, the balanced modulator, and a
pulser with its own power supply. A
flexible eable provides an extension of
the phasing line. The trombone section

alone is suitable for 400 to 2500 mc.,
and flexible cable extensions are used
at the lower carrier frequencies where
the adjustable line alone has insuffi-
cient range.

Modulation characteristics of the
balanced modulator are independent of
signal level below 50-mv. input. Higher
signal levels shift the operating points
of the diodes and offset the balance.
Operation at higher levels is possible
if balance is set for each level. The
Type 1000-P7 modulator is made to
work with a generator of 50-ohms out-
put impedance and into a 50-chm load.
Under these conditions and with a gen-
erator voltage of 50 mv., 16-mv. output
on modulation peaks for linear ampli-
tude or pulse modulation can be ob-
tained. ~ @~

Fig. 8. Modulating frequency character-
istic of the Type 1000-P7 modulator.
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2063 W. CHARLESTON ST.

PAPER TUBES

Made of the finest dielectric kraft, fish paper, acetate,
combinalions or phenol impregnated materials, PRE.
CISION Paper Tubes are die-formed under heat and
pressure. Uniformity, strength, and light weight are
assured. High manufacturing standards and rigid
testing result in maximum insulation, heat dissipa-
tion, and moisture resistant characteristics.

Available in any shape, length, 1.D. or O.D.
Finished to your exact specifications.

7 SEND TODAY FOR FREE SAMPLE AND REQUEST
] NEW ARBOR LIST OF OVER 2000 SIZES.

CHICAGO 47, ILL.

Plant No. Two, 79 Chapel St., Hartford, Conn.
Also Mfrs. of Precision Coll Bobblns
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TRANSMITTING

AND SPECIAL PURCHASE TUBES
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NEW TUBES

1t

DECADE COUNTER TUBE

The “Vidicount-E1T” is a specially
designed decade counter tube, based on
cathode-ray tube prineciples, which has
the dimensions of a radio receiving
tube. Just announced by Amperex
Electronic Corporation, 230 Duffy Ave-
nue, Hicksville, L. I, N. Y., it makes
possible the elimination of a number
of tubes and components in decade cir-
cuits as well as a considerable reduction
in power requirements.

According to the number of counting
pulses applied, the ribbon-shaped elec-
tron beam of the tube passes through
ten apertures of a cylindrical anode,

thus impinging on a fluorescent screen
lining the envelope. Rectangular, lum-
inescent spots corresponding to the
number of pulses are read on the outside
of the tube envelope opposite the figures
from 0 to 9. As the last position is
passed, the beam automatically resets to
its zero position and a counting pulse
is simultaneously applied to the follow-
ing tube. With several such tubes in
cascade, any number can be read
directly.

SMALL-AREA JUNCTION DIODES

A line of small-area junction diodes
has been announced by the Transistor
Division of the National Union Radio
Corporation, Hatboro, Pa. The three
types currently available include:
1IN106—a high back-voltage diode,
1N107—a high forward-current diode,
and 1N108—a general-purpose unit.

Of extremely small size, the “Union”
diodes have relatively high dissipation
ratings and ratios of back-to-forward
resistance an order of magnitude great-
er than those obtainable in conventional
point-contact dicdes. Use of the small-
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area junction results in rapid switching
action and good high-frequency charac-
teristics. In addition, these diodes are
capable of withstanding high tempera-
ture-humidity ambient conditions.

TEMPERATURE-LIMITED DIODES

Complete specifications for six tem-
perature-limited diodes having a stable
emission characteristic are given in a
four-page folder published by Ther-
mosen, Inc. Three of the tubes incorpo-
rate a safety feature by which filament
failure closes an external high-imped-
ance circuit.

Copies of the folder, which includes
illustrations of all the tubes, electrical
and mechanical specifications, basing
diagrams and basing designations, may
be obtained by writing directly to
Thermosen, Inc., 361 West Main Street,
Stamford, Conn.

SUBMINIATURE RECEIVING TUBES

Particularly suitable for military use,
Types GL-6111 and GL-6112 subminia-
ture receiving tubes are the latest addi-
tions to the G-E ‘“Five-Star” line of
high reliability tubes. Complete details
on these tubes, both of which are desig-
nated for service under severe mechani-
cal shock and vibration conditions and
high ambient temperature, are available
from the General Electric Tube Depart-
ment, Schenectady 5, N. Y.

The GL-6111 is a medium-mu twin
triode designed for use in general-pur-
pose amplifier applications. Each sec-
tion has an individual cathode and is
electrically independent. This tube may
also be used as a combined oscillator and
mixer in high-frequency circuits.

The GL-6112 is a high-mu twin triode
suitable for use as an a.f. voltage am-
plifier or phase inverter. As a result of
its low microphonic characteristies, the
GL-6112 can be employed at relatively
low signal levels.

SILICON DIODES

Eleven silicon diodes for microwave
and video use are described in a four-
page brochure available from Micro-
wave Assgociates, Ine., 22 Cumming-
ton Street, Boston, Mass. Designated as
Catalog 538, the brochure contains dis-
tribution charts and tables on diodes
for use from 10 em. to less than 1 em.
Special mention is made of new low-
noise, uniform-impedance characteristic
detectors for radar and the microwave
relay frequencies. ~ B
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R.F. Power Measurements
(Continued from page 6)

to its proper length by first determining
the exact frequency of the power source
being used and then adjusting the
length of the transformer accordingly.

The insulated quarter-wave trans-
former is thermally calibrated, and a
test made of the effectiveness of the
insulation, by using the braid of a coax-
ial cable or the metallic surface of other
components as a reference. The braid
temperature of a cable, the surface tem-
perature of a connector, or any refer-
ence temperature other than the center
conductor temperature is directly pro-
portional to the center conductor tem-
perature at any given power level after
steady state conditions have been at-
tained. Therefore, if this reference tem-
perature in the vicinity of the quarter-
wave transformer remains constant be-
fore and after the transformer inser-
tion, the center conductor temperature
alsc remains constant, and the insertion
of the insulated transformer does not
affect the true center conductor tem-
perature.

A series of tests, in which the center
conductor temperature of polyethylene
and Teflon dielectric coaxial cables was
measured, confirmed the above analysis.

Measurements were made at various
power input levels and the reference
temperatures measured. The insulated
quarter-wave transformer was then in-
serted into the cable between the refer-
ence thermocouples, and the measure-
ments of the reference temperatures
were repeated at the various input
power levels. Results of measurements
made with an RG-9/U (polyethylene
dielectric) and RG-87A/U coaxial cable
(Teflon dielectric) are presented in Fig.
6. The reference temperatures before
and after insertion at the same power
level remained constant, indicating that
the center conductor temperature also
remained constant. The insulated trans-
former, therefore, did not affect the
heat flow characteristics of the compon-
ent into which it was inserted.

Since the quarter-wave transformer
measures center conductor or—more
generally—internal temperatures of r.f.
components, it may also be calibrated
as an input or through power meter by
means of the calorimeter. The center
conductor temperature rise at various
power levels may be calibrated as a
function of input power. A quarter-wave
transformer, similar to Type B of Fig.
4, may be readily utilized with an air
dielectric and rigid outer tube for use
a8 a power indicator.

Applications

The calorimetric water load and the
quarter-wave temperature indicator
were successfully utilized in power rat-
ing tests of high temperature Teflon
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and liquid dielectric coaxial cables re-
cently developed for use in airborne
installations at elevated temperatures.
Although in the measurement of the
power-handling capacities of coaxial
cables it is necessary to measure sur-
face and environment temperatures ae-
curately in addition to input power, out-
put power, (if attenuation data is re-
quired), and center conductor tempera-
tures, this discussion is primarily con-
cerned with the power and center con-
ductor measurements.

Briefly, the cable to be power-rated
was connected to a high power source
(a General Electric magnetron heater
capable of delivering up to 5000 watts
at a frequency of 916 mec.) and termin-
ated by the calibrated calorimeter. A
quarter-wave transformer was inserted
into the cable at the point of maximum
center conductor temperature (deter-
mined by preliminary surface tempera-
ture measurements) to give maximum
center conductor temperatures at the
various input power levels.

The quarter-wave transformer, the
magnetron output meter, a high power
slotted line with susceptance stub, or
an r.f. wattmeter can be utilized to
measure input power when accurately
calibrated with the calorimetric water
load. Obviously, the most easily
adapted procedure for this investigation
was the use of the magnetron output
meter, the sensitivity of which was
increased by means of a resistor net-
work. It was conveniently calibrated
by attaching the calorimetric water
load directly to the magnetron heater
output. The calibration curves are
shown in Fig. 7; the output meter in-
dications for various power levels and
sensitivities are obtained as a function
of the cooling water temperature dif-
ference. These curves may then be com-
bined with the calorimeter calibration
curves of Fig. 5 to obtain the final
working curve of the magnetron meter
indication vs. the true r.f. power values
shown in Fig 8. Thus, the power input
may be obtained by inserting the coax-
ial cable between the calorimeter and
the magnetron, and reading the values
directly. Use of the calorimeter for
measuring output power may be elim-
inated by calibration of the r.f. watt-
meter, which may be attached to the
calorimeter and used in the same way
as the output meter of the magnetron
heater,
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WILEY Books

CIRCUIT THEORY OF
ELECTRON DEVICES

By E. MILTON BOONE,
The Ohio State University

The author belleves that the easiest
way to understand most electron de-
vices is by studying their over-all
circuit behavior. For that reason. he
emphasizes the circuit theory, rather
than the physics, of electron devices.
Outstanding features include: utiliza-
tion of the concepts of four-terminal
networks, generalized so as to apply
to any electron device over any fre-
quency range in which the device
operates within the linear region of
its characteristics . . . a complete chap-
ter on the linear circuit theory of
transistors . . . careful integration of
tube and transistor c¢ircuit theory . . .
thorough analysis of circuit behavior
of electron devices.

$8.50

1953 483 pages flius.

FUNDAMENTALS OF
ENGINEERING ELECTRONICS

2nd Edition

By WILLIAM G. DOW,

University of Michigan
A realistic presentation of the princi-
ples that govern the internal behavior
of electronic devices. Completely re-
vised and up-to-date.
1952 627 pages lus.

FIELDS AND WAVES
IN MODERN RADIO

2nd Edition
By SIMON RAMO, Hughes Aircraft Co.,
and JOHN R. WHINNERY,

University of California
All the electromagnetic theory you
need for a practical understanding of
fields and waves in present-day radio
. . . presented in a simple yet thor-
ough manner.
1953 576 poges itlus. $8.75

ESSENTIALS OF MICROWAVES
By ROBERT B. MUCHMORE,

Hughes Aircraft Co.
Fundamental laws . . . and applica-
tions of microwave equipment—all in-
terpreted, described and judged on the
basis of measurements that can be
made.
1952

$8.50

236 pages ilius. $4.50

STORAGE TUBES
AND THEIR BASIC PRINCIPLES

By M. KNOLL ond B. KAZAN,

RCA Laboratories
Storage tubes discussed iIn terms of
their common technical characteris>
tics; their methods of operation are
separated and classified in terms of
fundamental processes. 5
3.50

1952 143 pages lius.
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"HoOKS"

“ELECTRON OPTICS’ by 0. Klem-
perer, Ph. D. Second Edition. Published
by Cambridge University Press; Amer-
ican Branch, 32 East 57th Street, New
York 22, N. Y. 471 pages. $9.50.

One of the Cambridge Monographs
on Physics, this boock gives a concise
account of the most important princi-
ples, methods and applications of geo-
metrical electron optics. Expanded to
six times its original size, the present
edition is intended to introduce the
student to a specialized subject and to
present the research worker or the de-
signer of electron optical gear with
essential information on the subject.
An extensive bibliography is included
as a guide to the literature; it lists
some b00 papers.

The first five chapters give an out-
line of principles and facts about elec-
tron lenses. Lens errors are then dis-
cussed from an essentially experimental
point of view. Following chapters dis-
cuss space charge and electron optics,

emission systems, electron lenses and |

emission systems with line focus, and
deflecting fields. Finally, a short survey
is made of important applications of
electron optics in both industry and
research.

“DESIGN FOR A BRAIN’' by W. Ross
Ashby. Published by John Wiley &
Sons, Inc., 440 Fourth Avenue, New
Yeork 16, N. Y. 260 pages. $6.00.

How does the brain produce adaptive
behavior? “Design for a Brain” at-
tempts to solve the origin of the nervous
system’s unique ability to do this, yet
be mechanistic in nature.

Starting with first principles, re-
quiring ne specialized knowledge on the
part of the reader, the book clarifies
and relates various physical and psy-
chological concepts, and shows how the
problem can be stated with both gener-
ality and precision. It then develops the
solution—the principle of ultrastability
—which is defined and described in
Chapter 8. The next two chapters apply
this principle to the nervous system and
show how it explains the organism’s
basic power of adaptation. The re-
mainder of the book studies its devel-
opments.

Nonmathematical and complete in it-
self, the main account is given in Chap-
ters 1-18. The appendix, in Chapters
19-24, contains the definitive theory in
mathematical form. So far as was pos-
sible, the main account and the ap-
pendix were written in parallel to facil-

itate cross-reference. @
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Visuval Proof
(Continued from page 16)

ment, should have good frequency re-
sponse up to 5 mc. and should have low
input capacity with high input imped-
ance; cost is of the order of $300. Oscil-
lographs for video work vary in price
from $300 to $900; it is assumed that
most television stations will probably
have at least one high quality oscillo-
graph, equivalent te the Du Mont 303,
for test purposes. The cost of the r.f.
waveform monitor (shown in Fig. 2),
which should also be part of a station’s
normal video monitoring equipment, is
of the order of $1000; this instrument
is used during normal operation to
measure significant amplitude levels—
such as blanking, black peak, and white
peak—and to assure maintenance of the
proper percentage of sync. The video
signal generator should have a frequen-
cy range of at least 100 ke. to 5 me.;
cost varies from $600 to $1000. Also
available commercially are video sweep
generators, sometimes known as wobbu-
lators, which may be set to fixed fre-
quencies and used as video signal gener-
ators. Provision for calibrating mark-
ers is highly desirable; these devices
are regularly used in the maintenance
of a station’s video equipment. Mixing
amplifiers, dummy loads, and diode de-
tectors are also—in most cases—a part
of a station’s regular equipment.

Narrow-band receivers with extreme
selectivity are not generally available
commercially. Figure 5C shows a block
diagram of a receiver that was con-
structed by Du Mont for making spec-
tral measurements. Cost is of the order
of $700. The response of this receiver is
such that good resolution is obtained at
100 kec. off carrier. Similar receivers
without as much selectivity can be used
if 200 ke. is the reference point. Actual-
ly, it makes little difference whether
100 or 200 ke. is the reference inasmuch
as the transmitter characteristic is flat
at both peints. R.F. signal generators
are commercially available, at costs of
$600 to $1000.

Certain precautions are always nec-
essary in making measurements: (1)
test equipment must be properly termi-

Fig. 8. Spectral analysis of the
output of the visual transmitter.
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nated with noninductive loads of the
correct value; (2) equipment should be
shielded to avoid the effect of stray r.f.
fields; (3) diode detectors must be lin-
ear over the frequencies being meas-
ured, or known correction factors must
be applied; (4) overmodulation or un-
dermodulation of receivers used for
measuring purposes must be avoided;
(5) probes must receive sufficient ener-
gy to operate diode detectors or re-
ceivers in the linear region; (6) the
transmitter should be set to operate
at the proper modulation level; (7) test
input levels and power output should
be held constant during all measure-
ments. Other points to remember in-
clude the following: video sweepers may
not have constant output, and may gen-
erate some harmonics—for precise
measuring, a low pass filter in the out-
put may be necessary; vacuum-tube
voltmeters are generally peak-reading
devices calibrated in r.m.s. values, and
correct readings are obtained only with
sine waves having unity form factor;
where notching diplexers are used, 4.5-
me. sine-wave modulation should not be
applied, as the load resistor in the di-
plexer will overheat.

Although complete Proof of Perform-
ance measurements are made infre-
quently, it is believed essential that a
television station make spot checks at
least monthly. At the Du Mont stations,
it is standard practice each week to
wobbulate the transmitter into the dum-
my load and the antenna. Each trans-
mitter has a built-in wobbulator, essen-
tially a low power r.f. generator which
sweeps = 5 me. from the carrier. An
oscillograph display shows qualitatively

CALENIDZR
of Coming Events

SEPTEMBER 1-3—International Sight
and Sound Exposition, Palmer House,
Chicageo, 111,

SEPTEMBER 14-18 — Fourth Annual

Convention and Manufacturer’'s Con-
ference, NEDA, St. Louis, Mo.

SEPTEMBER 21-25—Eighth National

Instrument Exhibit, Hotel Sherman,
Chicago, 11l
SEPTEMBER 28-30—National Elec-
tronics Conference, Hotel Sherman,
Chicago, Il

OCTOBER 5-8—Fall Technical Meet-
ing of USA and Canadian National
Committees of URSI and the IRE Pro-
fessional Group on Antennas and
Propagation. National Reseaich Coun-
cil, Ottawa. Canada.

OCTOBER 26-28—IRE-RTMA Radio Fall
Meeting, Toronto, Ontario.

NOVEMBER 13:14-—Annual Electrenics
Conference. Kansas City Section, IRE.
Hotel President, Kansas City, Mo.
FEBRUARY 4.8, 1954 — Sixth South
western Conference and Electronics
Show, Tulsa, Okla.

4. Ruston, John,

the bandpass of various tuned stages as
well as the final transmitter output.
Crystal markers provide -calibration
points, and markers can be introduced
at other frequencies to permit relatively
accurate determination of the over-all
characteristic. Three photographs of a
typical wobbulation pattern are shown
in Fig. 6. Figure 6A shows the trans-
mitter wobbulated into a dummy load;
note the carrier frequency marker and

the marker at 3.5 me. Figure 6B shows |

the transmitter wobbulated into the an-
tenna; there is substantially no differ-
ence between antenna and dunimy load.
Figure 6C shows the wobbulation pat-
tern taken at a time when, as it was
later determined, two feed straps on a
five-element antenna had broken off;
the picture quality under these condi-
tions was only slightly deteriorated, but
the wobbulation test showed immediate-
ly that there was trouble.

A more recent type of built-in wob-
bulator has been described by John
Ruston'. This unit provides variable
video input and has the advantage that
the transmitter can operate under nor-
mal conditions of r.f. excitation and
video modulation during its use. The
output is a 15-ke. signal, the amplitude
of which is proportional to the ampli-
tude-frequency characteristic of the
transmitter, and may be displayed on
any general-purpose oscillograph. Fig-
ure 1 shows such a display.

Another type of spot check utilizes
an external video sweep generator for
modulating the transmitter. Output is
detected and shown as a video signal on
a wide-band oscillograph. Typical out-
put with and without the use of a
notch diplexer is shown in Figs. 3 and 4.

It is evident that visual transmitter
Proof of Performance measurements,
exclusive of field strength, can be made
with readily available equipment. It is
recommended that stations make fre-
quent spot checks to assure continued
compliance and to detect potential
trouble or failure. These spot checks
can be made with relative ease.

REFERENCES:

1. Epperaon, J. B., "“Tclcvision Field Intensity
Meaaurements,” Electrosics, March, 1949.

2. Goldsmith, Thomaa T., Jr., Wakeman, R. P.,
and O'Neill, J. D., “A Field Survey of Televi-
gton Channel 6 Propagation of New York Met-
ropolitan Area,’” Proceedings of the IRE, Vol.
37, Neo. 5, May, 1949,

3. Adair, George. “Aural Proof of Performance

Measurements,” NARTE Engineering Confer-
ence, April 15, 1950.

‘“Measuring Televirion Trans-
mitter Amplitude Characteristics,” Tele-Tech,
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ENGINEERING

WHEN YOU ORDER
)y

’

[ T\
HERE'S WHAT %\’
AN
YOU GET G v
é'\:/J
O IMMEDIATE DELIVERY FROM STOC

(in any quantity)

B FINEST QUALITY OF FAMOUS BRANDS
E) GENERALLY LOWER PRICES

ORETURN PRIVILEGE FOR FULL
CREDIT IF NOT SUITED TO YOUR
REQUIREMENTS

The valuable service Wells provides (o
the industry is being used by many of
our greatest manufacturers as a matter
of course.

Our vast stock (the world's largest)
may contain just the components you
need to fill urgent orders at a substan-
tial savings in time and cost.

ADEL CLAMPS » ANTVENNAS Insviators, Mast Sec-
tiens * BINDING POSTS - BLOWERS = CABLE
ASSEMBLIES » CHOKES » COILS » CONDENSERS
Qil Filled, Bathtub, Hearing Aid, Transmitting Micas,
Silver Micas. Ceramic. Variable. Trimmer » CRYS-
TALS = FILTERS » FUSES & MOUNTINGS « GEN-
ERATORS + GROUND RODS -+ HEADSETS -« (.f,
COILS = JACKS * JACK BOXES » KEYS, Telegraph
KNOBS = LAMPS =+« LORD MOUNTS - LUGS
MOTORS & BRUSHES * PLUGS * RECTIFIERS Selen-
ium, Copper Oxide, Meter, Diode » RESISTORS—AIl
Types » SELSYNS = SOCKETS + SWITCHES
Aircraft, Micro, Swiichettes, Toggle » T{MERS » TUBR.
ING—Flexible » TUNING SHAFTS » TRANSFORMERS
All Types ¢ VIBRATORS » WALKIE TALKIES

DYNAMOTORS

OVER 100,000
. _ NEW DYNAMOTORS
2 IN STOCK!

DM 32A — DM 53A — PE 86 — PE101C
DM 33A—-D10Y — PE 94, etc.

targe quantities of brushes for all
types of dynomotors ond motors.

Write us for quotations. Advise us
your requirements.

A complete Signol Corps stock number list-
ing of items in our stock. Write for listing
No. $G-200. (For government ogencies and
controctors only.)

Manufacturers and distributors—write for
new Condenser Catalog C-10 now available.

Write, Wire, Phone Your Requirements

all phones: SEEI&Y 8-4143

33 W, Chicage Ave., Dept. R, Chicago 22, Hitnols
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No.
Low Freguency
“Q" Indicator

No. 10208
Megohmmeter

Decade
Inductors

No. 1040
Vacuum Tube Voltmeter

MINIATURE AUDIO
TRANSFORMERS

PROFESSIONAL MINIATURE AUDIO TRANSFORMERS
These high guality, miniature transformers feature hermetic sealing for maximum protection from
moisture penetration with subsequent electroiysis and corrosion of fine wires. Whiie primarily
intended for non-military equipment, these units are constructed in accordance with MIL-T-27

Specifications.

APPLICATION

PMA 1  Line or microphone
to single or push-
putl grids

PMA 2  Dynamic microphone
or speaker volce
coll to slngle or
P.P, grid

PMA 3  Line or microphone
to single or push-
pull grids. Magnet-
ically shleided.

PMA 4  Single triode plate
to single or push-
pull grids

PMA 5  Single triode plate
to push-pull grids

PMA 6  Single tricde plate
to multiple line

PMA 7  Single triode plate
to multiple line

PMA 8  Push-pull triode
‘Iates to muitiple
ne

PMA 9  Crystal mike or
;IJIIckup to multiple
ne

PMA 10 Mixing or matching

PMA 11 Parllllel Feed Reactor

IMPEDANCE LEVEL
OHMS

15,000

60,000

50/200

40 hy.

mw. reference level.

No. 1210
Null Detector &
Vocuum Tube Voltmeter

www.americanradiohistorv com

50/200/500

50/200/500

50/200/500

50/200/500

50/200/500

MAXIMUM
POWER
LEVEL
PRIMARY  SECONDARY V.U.*

48

+8

3 ma de,

RATIO

1:1,50

3500 ohms D.C.

MAX PRI

DCPER D.C.
SIDE UNBAL.
Ma. Ma.

FREQ.
RESPONSE  CASE
C.P.S.  NUMBER

*2.0 0B DM-12
30-20000

+2.0 DB
30-20000

*+2.0 DB
30.20000

+2 DB
200-10000

+1
200-10000

+2 DB

30-20000

+2 DB DM-12
30-20000

+2 DB DM-12
30-20000

resistance

DM-12 CASE DIMENSIONS

FL-1 1/2
FO -1 1732
W - 15/18
H -1 18/32
M-17/32

Send for complete catalog on

No,
Comporison

1010

Bridge

Screws - 4-40
Cut out. 7/8
wgt. - 1.502,

Freed Instruments and 'l'ransformers

No. 1110A
Incremental Inductonce
Bridge
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YOURS AT

W UCOS74

with purchase of

100 WESTINGHOUSE RELIATRON RECEIVING TUBES
OR
4 WESTINGHOUSE RELIATRON PICTURE TUBES
from your Westinghouse Tube Distributor

ap—

€ 32-PAGE UHF CONVERSION HANDBOOK
Tells How to Convert All Makes and Models

® Tells you all about: ® Written in easy-to-un-
Converters derstand servicemen's
Tuners language.
Strip Replacement ® More than 50 illustra-
Antennas and Lead-In tions, diagrams.
T — ® Mokes UHF servicing
easy and profitable.
€ SENSATIONAL NEW 3-FOOT
HEAT-MOTOR ' &1V TROUBLES ?
WINDOW )
pispLay 9
€ UHF WINDOW STREAMER Reproduces ¢} E F
. Actual Movi -’
Makes You UHF Conversion » TV Troubles )
in Lighted o
Headquarters of P ;
(7 ""'.‘“‘ yo”’ $ s  §
Attracts new . Printed with
customers for “ 8” n t.‘>r:c‘>|(ta)rsWI

i = oV fgﬂa
conversion -
bosimere 1aras \)73' us co 3” ST o=
your UHF know-

’Ve am aeTsT ﬂ ; Best display you
how into quick fo rece - ever used ( :
cash!

- € FRAMED PRICE-
. € odr NEW [IF
b B Ui in Jour ¥ nd iy ot | POLICY STATEMENT

”[”MIEW . 152" x 13" simulated wooden

frame with protective acetate
window permanently displays
your standard labor charges
or shop policy. Interchange-
able inserts provided.

6 Exc‘TING I.UMINESCENT %th I%c‘g UHI'F lScrvicc:l I\'itlfrom your Westinghouse
Tube Distributor THIS WEEK. Tt will mean extr: 2
“NEW lIFE“ WINDOW STREAMER inl _\Lour \pocltlctmlhrough new cuslo\l‘nlcrxlfk(;:]f;‘r\ils‘Ii':::i)lncti).

closes Nov, 30th. Remember. there's no charge for this Kit.
Just buy tubes from your Westinghouse RELIATRON Tube
Distributor, Write Dept. G-209 for complete information.

ET-95029

iRy

AF ITS

you cAN BE SURE..

<11 SC
N el R EL IATRON TUBES

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

September, 1953 19
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important than ever!

New service tool...PCH-4 TV ATTENUATOR

assures best reception in multi-station areas

IFyou’re in the thick of all the new channel assign-
mients, both VHF and UHF, you know what a job
it is to install H-pads for proper attenuation. Ordinary
“cut-and-try” methods take too much time and there’s
always danger of overloading.

Even if you don't have attenuation problems now
— you will larer on! That's why it's smart to get the
low-down on this brand-new Centralab TV Atenuator,

The switching arrangement makes it possible to atten-
uate each station as much or as little as necessary de-
pending on daily conditions such as weather or ¢xisting
interference, and allows for proper attenuation to bal-
ance two or more stations. It shows you the proper
attenuation merely by turning a switch. You instantly
match signal strength to requirements of receiver. Four
difterent H-pads are mounted permanently to the at-

tractive metal case. All you do is hook up to the 300-
ohm antenna twin lead and turn dial to the H-pad
that gives you the proper attenuation. Then unhook
leads and install the proper H-pad. Checking and in-
stallarion takes only a few nunutes.

If customers want permanent selective attenuation
installation, this handy unit makes the job easier. And
it's another sale for you!

Your Centralab distributor has these TV Attenuator
Switches in stock for immediate delivery. Also ask him
for a demonstration and complete data on dependable
Centralab H-pads.

Always use Centralab H-pads
—you'll preventoverloading, =
eliminate tearing of image .

. amprove both audio

and video results. Available * \

in 10, 20, 30 and 40 db. In- 1 4
stall in series with 300-ohm LS i i ]
antenna. "y e

®
A Division of Globe-Union Inc.
910-1 East Keefe Ave,
In Conada, Box 208, Ajax, Ontario

® Milwaukee 1, Wisconsin

RADIO & TELEVISION NEWS
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ONEY BACK GUARANTEE
TO RECEIVE ,4¢( UHF and
(LVHF STATIONS IN 4
DIRECTIONS FOR 60 MILES

WITHOUT A ROTORMOTOR OF ANY KIND!!

WORLD'S MOST POWERFUL UHF —VHF 2
TELEVISION ANTENNA = N -
" o i g
While antenna reception is guaranteed = U@'//,« -
for 60 miles, perfect pictures have been con- ez TR - MODEL
sistently received as far as 160 miles from
stations.

w NEW DESIGN FOR '54

® LOW-LOSS SWITCH
® LOW-LOSS PHENOLIC INSULATORS i St

® USES NEW 4-CONDUCTOR
MATCHED IMPEDANCE LINE &

® ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

ONE INSTALLATION ONE ANTENNA
ONE TRANSMISSION LINE

FERENT

#2.585,670
[ ] #2,609,503
#2.625,655
# 2,644,091

LIST PRICE

$3615

SEE YOUR LOCAL
JOBBE

The ¢ patitian

selector switch PRICE INCLUDES
electronically Complete stacked array ® 4 stack-
rotates the on- ing bars ® 9 posi’ion i tchIS
tenna 1A a sta- A "
tianory potition. Switch-1a-1et coupler ® 3 . 7Y%
stand affs e Individuolly boxed in
BE READY NOW — FOR THE FUTURE paitabisl gacton

AI.I. CHANNEL ANTENNA CORP., 3500510 77 New vork

September, 1953 21
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PHILEOD
GTH METER
FIELD S.Io%a“'t Lin S

Field Strength Meter

Model M-8104. More new features than
any other unit at this popular price.
Reads signal strengch directdy from the
dial from 10 to 100,000 microvolts.
A serviceman’'s time saver t0 mea-
sure actual TV picrure signal strength.

Cross Dot Linearity Pattern

Model G-8004. Philco’'s new
unit for the finest possible line-
arity adjustments whenastation
pattern is not available. It pro-
vides extreme versarility of per-
formanceand designatamazing
cconomy of operation. Light,
rugged and porwble it's the
new |eader in test equipment.

PUILCE
13 o e BT

VHF to UHF Signal Generator Adapter

Model G-8000. The most economical
system yet designed to produce UHF
signals for TV receiver tests. Through a
conversion process using any VHF
meter this unit produces from an input
VHF signal, UHF signals having the
same characteristics 2s the VHF signal.

1~ New Low Prices
1~ New Circuitry
1~ New Styling

Mutual Conductance Tube Checker

Model 7052. Tests more different type
tubes than any unit on the marker, from
subminiature 10 acorn low power trans-
mitting tubes. Shorts on tube elements
can be easily determined, employs
roll chart instead of cards, for use
as a portable or counter top unit

www.americanradiohistorv.com

CHECK THESE

PHILCO

TEST EQUIPMENT
FEATURES

1~ New Ruggedness
1~ New Versatility
1~ New Accuracy

NOW YOURS
ON NEW EASY
PAYMENT PLAN

Dynamic Signal Tracer

Modet 7031. An extremely versatile in-
strument . . . this unic is designed for
fase diagnosis of radio trouble by
audibly monitoring RF and AF circuits.
Can be used to accurately check P.A.
systems, microphones and phonograph
pick-upcircuits,alsolocalizes distortion.

RADIO & TELEVISION NEWS
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5-inch High Gain Oscilloscope

Modei 5-8202. This outstanding scope
is built to the very highest standards of
test instruments - . . |t features the high-
est gain 10 millivotes,inch, and widest
frequency range ac its popular price.
Wide sweep ranges allow extreme flexi-
bility in sweep circuit troubde shooting.

Philco Circuit Master

Model 8100. Designed to the most
rigid of engineering specifications, this
rugged metal-cased vacuum tube vole-
meter is by far the finest in its price
class. Provides unmatched accuracy
for measuring and aligning where plus
and minus indications arc required.

Visual Alignment Generator

Model 7008, Combines in o7e economi-
cal instrument functions that can be
approached only in a cumbersome col-
lection of costly devices. No special
scope connections are required for the
most accurate visual alignment zad
calibration thac is possible to achieve,

September, 1953

3-inch TV Oscilloscope

Model $-8200. The most practical port-
able unit available for bench or field ser-
vicing. Preser horizontal and vertical
sweep rates take the guesswork out of
trouble shooting, aligning and mea-
suring. Ideal for television because of
its high sensitivity and wide response.

UHF Auto-Level Sweep Generator

Model G-8002. The most modern, most
inexpensive UHF sweep gencrator on
rhe market. Checks sweep alignment
with any test oscilloscope. lts output is
controllable and leakage is negligible

makes possible over-all trouble
shooting and testing of low level units.

Appliance Tester

Model 5007. The ultimace in versatility.
A one package. all putpose, portable
appliance service unit. Permits over-all
analysis of refrigerators, ranges, air
conditioners and household appliances.
With “pick-up” elements to deter-
mine tem peratuteand built-in voltmeter.

www americanradiohistorvy com

Philco Circuit Tester

Model 8102. A general purpcse volt-
ohmeter that challenges comoarison.
Utilizes 19 resistors throughout to
insure maximum accuracy. 1.sts AC
voltage ranges of audio and tigh im-
pedance ACcircuits wherzavacu amtype
volymeter would normally be required.

Cathode Ray Tube Checker

Model 7053, Will accuracely -est af/
picture tubes used inhome TV receivers.
Special cachode-ray tudes ar: easily
checked by using plug-in alapters.
Eliminates trouble shooting guesswork.
Neon lamp indicates shorts and open
clements in the electrodes of the gun.

MAIL THIS COUPON FOR NEW
FREE BOOKLET
or see your Philco Distributor

PHILCO CORPORATION
Accessory Division
Allegheny Ave. & "A’" St., Phila, 34, Pa.

| am interesred in the
Philco Test Equipment
shown here. Please send ¢
me details of your SPE-
CIAL PURCHASE
PLAN for obtaining
these unics

Please send FREE
copy of vour new book-
let on Philco Test
Equipment.

ADDRESS
CITY
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You
can

build
a

reputation
on

Tung-Sol.

Quality

TUNG-SOL mokes

AN-Glass Secled Beam Lomps,
Miniature Lamps,
Signol Floshers,
Picture Tubes, Rodio, ';Vées
Special Purpose Electron Tubes,
Semiconductor Products.

TUNG-SOL ELECTRIC INC,

Newark 4, New Jersey

Sales Offices: Atlanta, Chicago, Colume
bus, Cuiver City (los Angeles), Dallas,
Denver, Detroit, Newark, Seattle

24

GLEN McDANIEL, who served as the
first paid president of the Radio-Tele-
vision Manufacturers Association in
1951-52, has been elected temporary
president of the organization pending
the selection of another full-time paid
president. Ie will also continue as
general counsel of the Association.

The board of directors also elected
Robert C. Sprague as chairman of the
RTMA board for the next fiscal year.
Mr. Sprague, who succeeds A. D. Pla-
mondon, Jr. of Chicago, is past presi-
dent of the Association and served as
its chairman for two years in 1950-52.

Leslic F. Muter of Chicago was re-
clected treasurer and Dr. W. R. G.
Baker of General Electric Compuny,
was re-elected director of the Engi-
neering Dept.

* * *

NEDA has announced that the services
of Donn Mason, widely known as
“Minute Man of sales training,” have
been secured for its 1953 Convention
and Manufacturers’ Conference to be
held in St. Louis. Sept. 14-16.

In view of the current shortage not
only of trained help but of suitable
people who can be trained. distributors
report having to comb unlikely sources
for prospective sales personnel.

Mr. Mason will provide new sugges-
tions for getting, training, and keep-
ing a fully-staffed operation, with
emphasis on sales personnel.

* *

EUGENE M. KEYS has been clevated to
the post of president by the board of
directors of Ediwin
I. Guthwman Co. of
Chicago, largest in-
dependent coil man-
ufacturer in the
country.

He was formerly
executive vice-pres-
ident of the firm
and succeeds the
late Edwin 1. Guthman, president and
founder who died last April.

Mr. Keys joined the company in
1942 as a member of the purchasing
department. In 1945 he was named
assistant sales manager and in 1947
he was promoted to the position of
sales manager. In 1951 he was named
vice-president in charge of sales and
a year later was made executive vice-
president of the firm.

* * *

MARTIN BETTAN, director of sales and
engineering for Ruadio Merchandise
Sules, Inc., has been elected president
of the Antenna Manufacturers Asso-
ciation.

Ben Snyder, of Sayder Munufactur-
ing Compuny was named vice-presi-

www.americanradiohistorv.com

dent and Edward Finkel of JFD will
serve as secretary-treasurer of the
trade group.

*
W. WALTER WATTS has heen clected to
the post of vice-president in charge of
technical products g
for the RCA Victor |
Division of Rudio
Corporation of
America.

He was previous-
Iy vice-president in
charge of engincer-
ing and is assuming g
the position former- * .
ly held by L. W. Teegarden who be-
came executive vice-president of RCA
last February. In his new assignment
Mr. Watts will supervise the activities
of both the Engineering Products De-
partment and the company's Tuhe De-
partment.

He joined RCA Victor after wartime
service as a Colonel and Commanding
Officer of the Signal Corps Distribu-
tion Agency and as a Signal Corps
Procurement Director for which he
was awarded the Legion of Merit,

* * *
SPRAGUE ELECTRIC COMPANY of
North Adams, Massachusetts is build-
ing a new plant about seven miles
from West Jefferson, North Carolina,
About 250 workers will be emploved
when the plant reaches full production.
It will be the company’s seventh plant
... TRACERLAB, INC. is constructing a
new $100,000 plant in Richmond, Cali-
fornia to house its Western Division.
The building will contain approxi-
mately 15,400 square feet and will re-
place quarters the company has oc-
cupied in Berkeley since 1948. The
building is scheduled for November
completion . . . I. EE. MANUFACTURING
COMPANY is undertaking an extensive
expansion and modernization program
designed to double its plant area. Com-
pletion is scheduled for next May . ., .
OAK MFG. €O. has opened a new fac-
tory in Elkhorn, Wisconsin to serve as
a feeder for its Chicago and Crystal
Lake, IHinois plants. James L. von
Harz will be in charge of the new fa-
cility . . . LOUIS M. HERMAN COMPANY
has opened a new branch store in Nor-
wood, Massachusetts to service the
Norwood, Framingham, Brockton,
Taunton areas. The company handles
a complete line of radio and television
parts . . . AEROCOIL, INC. has moved
into larger quarters at 24 Cliff Street
in Jersey City, N. J. ... The RCA VIC-
TOR DIVISION has purchased land in
Findlay. Ohio and will build a plant
for the manufacture of electronic com-
ponent parts for radio and TV home
receivers. The first unit will be in op-

RADIO & TELEVISION NEWS
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|
No matter where you live VETE RAN s .
or what you are doing now ... ClVlLlANSl

Thousands of new jobs in TV are opening up in

every state 3s new stations go on the alr. You
too can take your place In America’s booming

TELEVISION and Electronics industry . .. enjoy

the success and happiness you always wanted

out of life! Now .., K prepare for a life-time

A ”IG” PA y JOB I” career as a tralned TV TECHNICIAN, often withi

months , . . using the same successful

L. C. lane, 8.5, M.A. “learn-by-deing’ home study

Prnig +: Radio- methods that have helped
sion Training hundreds of men with

Association. NO PREYIOUS

Executive Director: TRAINING!

Piarce School of

Radio-Television.

Giant Screen
TV Receiver

; IN Y
GET MORE! LEARN MORE!
SEARN MORE! VET
D1 give you ALL the equipment and

training you need to prepare for the

ing, many of my students make $25.00 g
a week repairing Radio-TV' sets in their ~ TRAIN VETERANS UNDER NEW G.1. BILL! <3
:gra\tiec:grsfr;éssstart their own profitable ¢ discharged after June 27, 1950 — &
MORE EQUIPMENT! CHECK COUPON BELOW! Also approved
for RESIDENT TRAINING in New York

d and keep tnis protessional G (‘\
SCREEN TV RECEIVER complete with big City ... qualifies you for full subsistence @"
allowance up to $160 per month. '

picture tube (designed and engineered to take

any size up to 21-inch}. Also all units illustrated.

plus additional equipment! Everything supplied

complete with all tubes. MAIL COUPON TODAY!
FREE FCC COACHING COURSE! a — =

Prepares vou at home for your FCC License. MY FREE AID HOW YOU =,

The best jobs in TV and radio require an FCC -HOW AND WHERE TO GET A :', 1

acoc License. My FCC Coaching Course is given to BEBETTER PAY JOB IN TELEVISION! .=
power Sunpty You at NO EXTRA COST after TV Theorvy Isee for yourself how
and Practice is completed. my simple, practical

BECOME A TV CAMERAMAN! Elimethods make sucy
= adis e £

R

TV CasERaraN & STUDio CoOURSE
(Advanced training for men who have had
radio & TV training or cxperience). I train you " 13
for an exciting. high pay job as the man behind REE 5 “How

3 4

the TV camera. Work with TV stars in TV
studios or “on location™ at remote pick-ups.
Corometers " FM-TV TECHNICIAN TRAINING!

Ammater-Ohmmaeter
My FM-TV Technician Course will save you

- L., Ls
4 \ months of training. if you have previous Armed |
o;ces or civilian radio experience. Complete NO s ALESMA N ) w ILL CALL!

b L r
vith kits, BIG SCREEN TV RECEIVER. and Mr. Leonard C. Lane, President

FREE FCC Coaching Course. RADIO-TELEVISION TRAINING ASSOCIATION
NEW YORK ROUND TRIP! 1629 Broadway, New York 19, N. Y. Dept. T-9A

Mr. Lane: Mail me _your NEW FREE BOOK. FREE
Exclusive! Only RTTA gives you a ROUND TRIP TO

D
Ve LSSon I el i
NEW YORK CITY at NO EXTRA COST! Yes, from any- T e o il oy Terereeand T
where in the continental US. or Canada, I'll pay

under no obligation and no salesman will call.
your way to New York and return after you finish your

5 Mo
£ LESSON G M ;

C-W Telephane
Receiver

( PLEASE PRINT PLAINLY)

complete Radio-TV course. Get 2 FREE weeks, 50 NAME_____ __Ace
hours of advanced study at our affiliated PIERCE
el | SCHOOL OF RADIO & TV. Operate modern TV studio and ADDRESS____ SRS
v D r‘ 3] camera equipment, go behind the scenes of New York's
] D Jhe===hig Radio-TV centers! {Available only to students en- Cory = 70NB_ STATE___
v S rolled for complete Radio-TV Techaician Course.) | AM INTERESTED IN:
O Radio-TV Technician Course VETERANS'! Check here
O FM-TV Techaician Course for Training under NEW

RADIO-TELEVISION TRAINING ASSOCIATION

O TV Camecraman & Studio Course G.I Bill ...... )

1629 Braadway, Radio City Station, New York City 19, N. Y.

LICENSED BY THE STATE OF NEW YORK L - - - . . . . - - - - . -
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Photo courtesy Herbert Smith (W8AIU), South Euclid, Ohio

Lasten to the story of Brush
headphone quality

Try out the best—and judge for yvourself why the Brush Model
BA-206 headphones are best suited for your individual application.

Acousticallyv—you’ll enjov the high fidelity and smooth frequency
response which gives vou all the lows and crisp clean highs.

Electrically — being capacitive in nature, they draw negligible
power and only require modest driving voltages. Hence, these
headphones are ideal for monitoring applications— may be used
in either high or low impedance circuits and are extremely well
suited for multiple installations.

Mechanically—you’ll find them exceptionally light and comfort-
able. The advanced design gives your ear a smooth, comfortable,
air-tight fit which is important for excellent bass response.

Listen for vourself-——and then be surprised at the low cost of these
superb headphones! Write for bulletin. Brush Electronics Com-
pany, Dept. UU-Y, 3405 Perkins Avenue, Cleveland 14, Ohio.

BRUSH ELECTRONICS ’W COMPANY

formerty
INDUSTRIAL AND RESEARCH INSTRUMENTS The Brush Development Co.
PIEZO-ELECTRIC MATERIALS =« ACOUSTIC DEVICES |- [ - Brush Electronies Company
| -

25

MAGNETIC RECORDING EQUIPMENT _ is an operating wuit of
ULTRASONIC EQuipMEnT  GISALLIS Clcvite Corporation.
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eration next Spring . . . The addition
of a new 18.000 square {oot warehouse
has heen announced by RADIO MER-
CHANDISE SALES, INC. The building is
located at 945 Cortlandt Avenue in
New York City . . . MANNFRED ELEC-
TRONICS CORP. has moved to new and
larger quarters at 21-38 36th Avenue,
Long Island City 6, New York. The
new facility offers olff-the-street park-
ing for the company's wholesale
customers.
* ik *

RALPH R. STUBBE has been named as-
sistant chief engineer of Generul In-
strument Corpora-
tion in line with the
company’'s growing
emphasis on u.h.f
television devices.

He will make his

headquarters at the
firm’'s home plant in
Flizabeth, New Jer-
sey. Mr. Stubbe has
been connected with such firms as
Westinghouse, Huzeltine, NBC, and
Hoffman and will play a key role in
GPs expanding production of u.h.f.
tuners. converters, and other compo-
nents it supplies to manufacturers and
the government.
HAROLD B, RHODES of Paterson was
re-elected president of the Radio and
Television Servicemen of New Jersey,
Inc. at the fourth annual meeting of
the association.

Serving with Mr. Rhodes are: Fred
E. Berdy, vice-president: J. Palmer
Murphy, executive secretary-treasur-
er; and Jerome J. Gelman, counsel. A1l
are from Paterson, N. J.

Mr. Rhodes pledged the Associa-
tion’s continued cooperation with the
Greater Paterson Chamber of Com-
merce and the Paterson Better Busi-
ness Comimittec during the coming
year.

* * &
NATESA will hold its annual Fall con-
vention Qctober 9, 10, and 11 at the
Morrison Hotel in Chicago. TISA-I1lli-
nois will be the host.

Present plans call for display booths,
seminars, discussions, banquets, and
entertainment. John Cecich, vice-pres-
ident of TISA-Illinois is the conven-
tion chairman.

Further information on this meet is
available from NATESA president,
Frank J. Moch. 5908 Troy Street, Chi-
cago 29, lllinois.

& * *
STANDARD TRANSFORMER CORPORA-
TION of Chicago and the CHICAGO
TRANSFORMER DIVISION of Esser Wire
Corporalion have been consolidated
and will operate under the name of
CHICAGO STANDARD TRANSFORMER
CORPORATION. The new firm will re-
tain and operate all present locations
and facilities without any contem-
plated changes in personnel . .. Martin
Corn has acquired the assets of IN-
TERNATIONAL CONNECTOR CORPORA-
TION of Paterson, New Jersey and will
operate the new {irm as CORN ELEC-
(Continued on puge 120)
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ADVANCE! Raise your earning power-learn

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, ete.

\
&

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

Business of Your Own e Broadcasting

Radio Manufacturing, Sales, Service o Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

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

September, 1953
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also offered
in Sponish
and Portuguese

RADIO-TELEVISION -ELECTRONICS
by SHOP-METHOD
HOME TRAINING w7850
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You also
receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING

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

FREE! rADIO-TY BOOK
AND SAMPLE LESSON!
Send today for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

airmail.
APPROVED FOR
VETERANS
AND Both
NON-VETERANS | Resident and
Home Study
(LR G Courses Offered!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905
INCANADA: 193 E.HASTINGS STREET,VANCOUVER,B.C.

FIND OUT NOW--MAIL COUPON TODAY!

NATIONAL SCHOOLS, Dept. RH-93 diwil in envelope
4000 South Figueroa Street ‘:;s’;f]‘;-f -y
Los Angeles 37, California ? card.
Send FREE Radio-TV Electronics book and FREE sam-
ple lesson. I understand no salesman will call on me.

NAME - AGE
ADDRESS.
CITY ZONE . _STATE

{J Check here if released from service less than 4 yearsago.
[ Check here if interested in Resident Training at Los Angeles.

L s ) Y o g sy i e i i Ly | e

-
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another original!

Faitaly Nowy

=Y T P The last word in

\AAA/
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...NOW

HEE AT NEW
:..;:!_:_ LOW PRICES

Here is another ORIGINAL. .. entirely NEW UHF TV antenna
that far excels anything yet seen! It is a completely balanced
bread band antenna covering ALL channels from 14 to 82 and

u H F terminating in 300 ohms with a very low voltage standing
wave ratio! Same of the features include: -
TV AM ® Minimum wind resistance, (o double stacked UW-2 offers
less wind resistance than many single bay antennas).

M O D E L U = 4 ® The UW-2 assumes NO potential difference between itself

A superb quality UHF antenna and the mast, allowing MAXIMUM lightning protection

featuring vniform gain with law when the mast is grounded,
vertical radiatian (no ghosts).
300 ohm terminal impedance

medsyrgs)l 2x12:x13linches: ® Excellent directivity, single [obe horizontal field pattern,
470 to 850 M.C.

® COMPLETELY FREE of insulotors and their offending results.

VIBRATORS e AUTO AERIALS e TV ANTENNAS e ROTORS o POWER SUPPLIES

a3 RADIO & TELEVISION NEWS
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OFFICIAL d
‘TV FUSE GUIDE _

15¢

\\

LITTELFUSE

Littelfuse 1953 TV Fuse Gui—ae enlarged to include latest models

Both New-Both Needed

Littelfuse new One Call Kit adapted to include fuses being used in latest models—94 out! of 100 times one cal

is all. Littelfuse Inc., Des Plalnes, .
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PROFESSIONAL
AUDIO
EQUIPMENT

BALANCED COMPONENTS / MAXIMIZE PLAYBACK PERFORMANCE

PICKERING CARTRIDGES ...

are the choice of audio engineers throughout the world. They are universally
acclaimed because of their high output, wide range performance and tow distortion.
They are used wherever a fine cartridge is required in radio stations, recording studios

and for purposes of quality control by leading record manufacturers.

MODEL 410 AUDIO INPUT SYSTEM...

is designed to provide o complete audio contro! center. Model 410 may be used

in any high quality playback system. Three input channels are provided—one for
magnetic cartridges and 2 *'flat” chonnels for other audio circuits. A 3-position
equalizer network is built into the magnetic cartridge channel and provides accurate
equalization for LP, AES and 78 rpm recording characteristics. Separcte bass and
treble controls are olso provided. These are of the step-type and permit boss and
treble adjustments in 2 db intrements. The tone contral ¢ircuits are intended to
compensate for record characteristics and for listener-environment acowstical
conditions. They are not intended to compensate for amplifier and/or loudspeaker

deficiencies. Model 410 is intended for use with the highest quality professional type
playback equipment. The output of the Model 410 is fed from a cathode-follower
circuit and will work inte any high quality audie or tine amplifier having a high
impedance input. It may also be vsed with a transformer for the purpose of feeding
a 500 chm line. Because of its flexibility, low noise and low distortion level, it is ideally
suited for bridging and monitoring purposes and for critical listening applications.

MODEL 132E RECORD
COMPENSATOR . . .

THE MODEL 190 ARM ...

MODEL 230H EQUALIZER-PREAMPLIFIER ..

is designed primarily for use with microgroove
records. Its design has been recognized by
feading audio engineers as that which
incorporates all of the desirable tracking
characteristics. Analysis has shown that for
maximum performance with LP records the
vertical mass of the moving arm element must
be held to 2 minimum and further, that the arm
must be counterbalanced about the vertical
axls. This permits minimum stylus or tracking
torce and provides maximum record life.

The Model 190 Arm embaodles these all important
teatures necessary for proper microgroove
record playback.

is unique in jts accuracy of equalization and
trequency response. The intermodulation

It is intended for use with high quality

amplifiers having gain and tone controls.
When used with the Pickering Model 132E
Record Compensator the 230H is ideal for

applications requiring accurate low noise
and distortion free playback.

distortion is .2 per cent at normal output level.

radla station and recording studio use and for

is designed to be used in conjunction with a
wagnetic cartridge preamplifier such as the
Pickering 230H or any preamplifier which
provides 6 db per octave bass boost. Six
playback positions are incorporated:
V—European 78 rpm Records
2—victor 45 rpm and Decca 78 rpm Records
3-No high frequency roll-oft,
500 cycle turnover
4-All Capitol Records, new Victor 334,
Audio Engineering Society Curve
5-Columbia, London and most LP Records
&—Yo remove the hiss from old noisy records
Precision elements are used in its construction
to give accurate compensation. The 132E is
Inherently a low distortion R-C device.

PICKERING PROFESSIONAL AUDIO EQUIPMEH'I’

7;7 ////f& /////ﬁ s //r//z /// // ;

...Demonstrated and sold by Leading Radio Parts Distributors everywhere.
For the one nearest you and for detailed literature, write Dept. C-2

@ PICKE“lNG and company incorporated « Oceanside, L. L., New York

www.americanradiohistorv.com
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why it pays
to sell...
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Mode! No. T-10
Manual contrel.
Shows antenna direction.

Complete new styling—modern-with
new eye appeal. See how both manual
and automatic models have been improved
outside and inside. And remember, only
Alliance has the rotator that's fully automatic!

TENNA - ROTOR

Model No. U-83
Fully cutomatic.
Set it and forget it!

More powerful pre-selling than
ever —TV, magazines, newspapers.
Sound reasons why Alliance Tenna-Rotors
will continue to be the profit line for
you! Better check your stock right now.

OVER ONE MILLION ALLIANCE TENNA-ROTORS HAVE NOW BEEN MADE
ALLIANCE MANUFACTURING COMPANY, ALLIANCE, OHIO

September, 1953
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NEW | DLt

. THE HOST RIVANCE
““\?\\‘%\\\\\\m&“ \\ IAAMERACA

GREATER POWER
GAIN

uP TO

88%

LESS NOISE
FACTOR

A FACTS from one of America’s

leading, independent research laboratories
proved the WALSCO Imperiat will
out-perform all other UHF converters ...

anywhere!
NEW distinctive

cait;:ll‘:thgﬁ:lgn Average Power Gain | Average Naise Factar

beautiful assortment o 3

of COLORS : WITH EXCI_USIVE s00 | ss0 | soo | sco | es0 | soo

mc mc mc mc m¢ mc
W WALSCO Imperial

Converter A 60( 54 |35 |185|200(21.0

==

00|95 |95 [150]|155(16.0

Converter B 70(65 )50 |180)185]20.0

WRITE FOR COMPLETE INFORMATION

HALSEY ELEBTHUAIGY BURPURATION

3602 Crenshaw Blvd. « Los Angeles 18, California

www.americanradiohistorv.com
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THE FAMED LC-1A SPEAKER—IfoOr yeurs
the measurc of perfection among users
ol professional-guality equipment.
Now, more brilliant than ever with
RCA's INtermarcuep High-Fidelity.
Now, cleaner than ever with AcousTic
DoMEs on low-frequency cone DISPER-
sioN VANEs on hi-frequency speaker.

DE LUXE AMPLIFIER— "power-
proportioned™ to the exact re-
quirements of RCA INTER-
MaTCHED High-Fidelity equip-
ment. An unusual combination
of power and balance for the
most discerning high-fidelity
enthusiast,

RCA Intermatched High-Fidelity

A New Idea in Extended-Range Sound

Now HEAR high-fidelity as you've never
heard it before—the thrilling extended-
range reproduction of RCA’s new INTER-
MATCHED High-Fidelity Systems.

Here is truly fine reproduction at every
price level. Here is equipment designed
all the way through to offer the finest in
high-fidelity sound.

INTERMATCHED RCA High-Fidelity
equipment offers you—for the first time
ever—a wide selection of units designed
to meet the music lover’s needs. Inter-
matching lets you buy a fine—but rea-
sonably priced —RCA system NOw, and
progress to the finest—without fear of
mismatching at any stage. Or you can
buy the finest now with the assurance
that all components are enginecred to
work as a system.

RCA —with its great background in
all phases of professional-quality sound
—has built into its intermatched line a
combination of thorough engineering

and thorough understanding of good-
music reproduction. Only RCA can
offer you equipment so thoroughly inter-
matched that you can interconnect any
RCA components you choose—merely
by plugging on¢ unit into another.

Now, ask your local RCA Electronics
Distributor to let you hear true, high-
fidelity through RCA’s INTERMATCHED
High-Fidelity Systems.

RCA INTERMATCHED CABINETS

Fine furniture—tine, high-fidelity units—styled
to the requirements of RCA INTERMATCHED
High-Fidelity System.

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT,

®Tmks.
September, 1953

CAMDEN.N.J.

wwWw americanradiohistorvy com

FULL-FUNCTION PRE-AMPLIFIER
—carefully engineered to match
RCA's DeLuxc 10- and 20-watt
amplifiers—includes equaliza-
tion for four types of recording
characteristics—four input sclec-
tor pesitions—volume control—
bass and treble controls.

RCA INTERMATCHED SPEAKERS

FOR FULL DETAILS AND ADDRESS OF
YOUR LOCAL DISTRIBUTOR MAIL COUPON NOW

RCA Engincering Products Dept. 221U,

Building 15-1, Camden, N.J.

O Please send me your new booklet on RCA Inter-
matched High-Fidelity Equipment.

O Please send me information on RCA Victor
thigh-Fidelity **Victrola”& phonographs.

Name.

Address

Zone, State,

Ciry,

i3
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Only EICO Has All These Features:

® AC & DC voits:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2
ohm to 1000 megs.
e OC input Z 26
megs. @ 41,” meter
movement in can’t
burn-out clrcult.

o Covers all TV &
FM freqs. between
500 ke & 228 mc in
continuous sweep.

® Sweep width var-
fable 0-30 me.

® Crystal marker
osclllator, variable
amplitude.

® VERTICAL FREG. RESPONSEr
flat == 2 db 10 ¢ps — 1 mc

@ VERTICAL SENS.: .01 volts
rms/inch

® 1% mult. resis-
tors.

221K VIVM KIT $25.95. WIRED $49.95.

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

® HOR. FREQ. RESP.: fHiat == 0 db
10 eps — 200 ke, —4 db at 500 ke

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

® 3-STEP FREQ.-COMPENSATED
ATTENUATDR eliminates freq.
distortion, overloading.

® CATHODE FOLLOWER inputs to
both amplifiers

PUSH-PULL outputs in both amplifers '

| HIGH YOLTAGE PROBE $6.95
® lLarge 73" meter,

® Extends range of VIVMs . —
| & voltmsters to 30 Ky. et e Can't-burn-out cireult
| ’ | ® AC/DC voltsy 05,
i g 10, 100, 500, 1000
€30 KV with HV Prote).

® 5 ohms ranges
from .2 ohm to 1000 "

BEL®  megs.
= e DC input Z 26
megs.
° l% mult. resistors.

214K VIYM X|T $34.95. WIRED $54.95.

PIX TUBE ADAPTER

for Tube Testers $4.50.
Checks TV pitture tubes
while in set.

L]

® RETURN TRACE BLANKING

® INT. VOLTAGE CALIBRATOR

® V & H TRACE EXPANSION & CEMTERING: — —— =t .‘s;:c:cle:mnhlfcer\aarr'?r"'m = MossSrag st o
1.5X full screen without distortion. MODEL 470K ® New lever-action ] ::é;&:‘ss.‘.s Elt {1 EO

switches for Indlivid-
val testing of every
element.

e Tests all conven-
tional & TV tubes.

| @ Every type conden-

ser, 10 mmf to 5000 mfd.

e 0-500 DC voltage

| source for capacitor

leakage testing

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

® DIRECT CONNECTION to vert. GRT plates. KIT $79.95. WIRED $129.50.

® PHASING CONTROL of internat 60 cps sine wave sweep.

® AT FRONT PANEL: intensity mod. input; 60 cps, sawtoqth outputs,

625K TUBE TESTER KIT $34.95

Also Available:
WIRED $49.95.

425K 57 PUSH-PULL SCOPE KIT $44.95. WIRED $19 98,

NOW! ony

the largest manufacturer of its kind in the world — gives you

LIFETIME SERVICE & CALIBRATION GUARANTEE*

..the Industry’s greatest protection for your test equipment investment!

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

e Germanlum crystai
dicde probe responsive
to over 200 mc.

o Integral test speaker.

145K S1G. TRACER KIT $19.85.
WIRED $28.95.

o Fundamentals 150 ke
to 34 mc, harmonics to
102 mc.

i. S-step band switch-

* “at less than our cost of hndling (u-p the EIC Guar.
ontee Cord enclosed with each Kit and Instrument).

ng

e Coipitts audio escit-

lator glenerates 40?t cps

pure sine wave voltage.

10 ma; 0.1, 1 A, ® Permits pure RF,

¢ Ohms: 0.500, 100 K modulated RF, or pure

1 meg AF &

536K MULTIMETER KIT $12.90. WIRED $14.90. 320K SIG. GEN. KIT $19.95. WIRED $29.9S.

SCOPE VOLTAGE CALIBRATOR KIT e DC/AC Current: 0-1

495K KIT $12.95. WIRED $17.95.
® Sq. wave outpul at power-line
freq. with full-scale readings of
1.1, 10 or 100 V. peak4o-peak.
e Accuracy = 5% of full-scaie
on each range.

® 1000 V; 31 nanges
e DC/AC volts: Zero to
1 5 10, 50, 100,%00,
5000

® Comptlete sine
wave coverage, 20-
200,000 cps in 4
direct-reading
ranges.

e Complete square
wave Coverage, 60-
50,000 cps.

e Cathode follower
output clrcuit.

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

6V & 12V BATVERY £LIMINATOR KIT
10500 KIT $29.95. WIRED $38.95.
o 0C output: 0-8 ¥V or 0:16 Vv,
® Contlnuous current rating:
10Aat6 YV 6Aat 12y,
® Intermittent current rating:
20Aat6V,12Aat12V,
® Separate VYoltmeter & Am-
meter.

® Resistance vziues from 0 to
99,999 ohms with 0.5% preci-
shon.

o All resistors have 0,.5%
accuraey.

1171 RES. DECADE BOX KIT $19.95.
WIRED $24.95. |

.. ® Covers range of 75

ke to 150 me.

s i1 @ 7 calibrated scales:

([ accuracy better than
1%

Dt 40¢ CONDENSER BOX KiT
1180K KIT $14.95. WIRED $19.95.
o All eapacitors precision shiver
mica, accuracy = 1%,
® Range from 100 mmf — 0.111
mfd in steps of 100 mmf.

® 20,000 O/V: 31 ranges,
e DC/AC/OQutput volts:
0-2.5, 10, 50, 250, 1000
5000

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

0:2K, 200K, 20

e Bandspread vernier
tuning.
e 4-step RF shielded

® Smooth-action positive detent e Ohms i
output multiplier: con-
ceramic SPAtelGe: . meg stant output 2.
Prices 5% higher on West Coast. Specifications
and drices subject to chahce without notice. SSSK Mt#TnlEMDE';E;; :" $24.95 i‘"‘?Ks DElUXE SIG. GEN.

WIRED 559 9S.

Write NOW for FREE latest Catalog R-9

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

And you SAVE OVER 50%! See the famous © 1953

EICO line TODAY, in stock at your locol jobber.
ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11,

N. Y.
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Fig. 1. The new Standard Coil 82-chan.
nel tuner. The front subchassis contains
the u.h{. coil strips. The tuner is gbout
two inches longer than the 13-channel
model and has the same widih and height.

vision a large variety of convert-

ers, plug-in strips, and similar
devices have appeared on the market,
all designed to allow v.h.f. receivers
to operate on the new channels. Some
of the manufacturers have even built
various tvpes of u.h.f. converters into
their receivers and a few are using a
combination u.h.f.-v. h.f. tuner. consist-
ing of continuously-tuned u.h.f. and
switeh-tuned v.h.f.

The latest development in tuners is
actually the first true 82-channel step
tuner, allowing the viewer to switch
u.h.f. and v.h.f. channels with the
same facility and accuracy.

The new Standard Coil Products Co.
82-channel tuner is the result of an
extensive development program and
contains many unique features. Using
three tubes and a mixer crystal, this
unit provides as much sensitivity on
u.h.f. as on v.h.f., with excellent noise
factors on boith bands. Only slightly
larger than the company's v.h.f. tuner,
both u.h.f. and v.h.f. coil strips can be
removed simply. and the entire dirum
assembly can be taken out for scrvic-
ing without unsoldering or unscrewing
anything.

As can be seen from Fig. 1, the
tuner consists essentially of the v.h.f.
chassis and dirum with the u.h.f. sec-
tion in front of it. The v.h.f. portion
uses a 6BZ7 in a cascode r.f. amplifier
and a 6U8 as a triode oscillator and
pentode mixer. Twelve sets of coil
strips tune in the v.h.f. channels and
produce the if. signal. An improved
cascode circuit permits betler a.g.c.
control over that stage and thus re-
duces the danger of overloading in
strong signal arcas. The u.h.f. portion

WITH the rapid spread of u.h.f. tele-
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THE STANDARD COIL
- 82-CHANNEL

TUNER

By
WALTER H. BUCHSBAUM

Television Consultant
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Complete description of the new turret tuner for both

whf and v.hf. reception, including service data.

uses a 6AF4 or 6T4 oscillator. The
u.h.f. input is obtained through a built-
in high-pass filter and then a double-
tuned r.f. bandpass network. A 1N82
crysial mixer, mounted in a special
socket at the top, provides the i.f. out-
put signal from the u.h.f. tuner sec-
tion. This i.f. signal is coupled to the
v.h.f. seetion through a short shielded
cable and plug. The r.f. bandpass net-
work and oscillator tank circuit is
switched through a set of eight coil
strips, each containing the circuits for
ten channels. Individual u.h.f. chan-
nels are tuned in through a 3-section
concentric ceramic rotor which changes
bandpass and oscillator firequencies as
required. A fine tuning adjustment is
provided for both wv.h.f. and uh.f,
mounted on the same shaft but con-
sisting of two different condensers.
The u.h.f. oscillator tube is mounted
on a slanted portion of the uh.f. sub-
chassis to help shorten leads.

The v.h.f. and uh.f. antenna lead-
ins are brought to different terminals
in the model shown in Fig. 1, but a
coupling transformer will probably be
used in later versions. All power con-
nections are made to the v.h.f. chassis,
and a simple plug and two wires bring
heater and “B--" over to the u.h.f.
chassis. This permits scparate align-
ment and assembly.

As can be seen from Fig. 1. two
different detent springs control the

wwWw americanradiohistorv com

motion of the u.h.f. and v.h.f. drums.
When the v.h.f. drum turns, the u.h.f.
drum stands still. but the ceramic ro-
tor inside the u.h.f. chassis turns on
the same shaft as the v.h.{f. drum. To-
gether with an ingenious internal cam
arrangement, this permits very simple
knob presentation. In efleect. the cus-
tomer simply turns the inner knob to
tune the digits and v.h.f. Channels 2 to
13. When a u.h.f. station is sclected,
the outer knob is turned to show the
tens. Thus, when CThannel 24 is de-
sired, the outer knob is set to 2 and
then the inner knob is turned to 4. The
numbers on the knob are so arranged
that Channels 2 to 10 appear in one
window while Channels 11, 12. and 13
appear both in the v.h.f. and wh.l.
window. Channel 11 appears only in
the u.h.f. window. Tuning from Chan-
nel 13 to 14. or from Channel 83 to
Channel 2. requires only a single turn,
the internal changes being made au-
tomatically by the special cam. This
mechanism is described in more detail
later, but as far as the customer is
concerned it really simplifies funing
tremendously.

When the u.h.f. channels are tuned
in, the v.h.f. oscillator is disconnected
and a special i.f. coil strip is switched
into the v.h.f. circuit. This changes
the 6BZ7 into a 41-mc. or 21-mc. am-
plifier and the pentode portion of the
6U8 operates as an i.f. stage. Because
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of this unique arrangement, the u.h.f.
sensitivity of this tuner is practically
the same as for v.h.f

The outermost shaft serves as fine
tuning adjustment just as in present
Standard Coil tuners. In Fig. 1, the
friction drive for the fine tuning con-
trol can be seen together with its “off-
center” shaft. Both the u.h.f. and v.h.f.

Fig. 3.

Top view of the tuner showing the various adjustment points.

T ,}ylsgil:' !

See text.

fine tuning rotors are mounted on this
shaft. Both consist of a dielectric which
moves between two stator plates. In
the v.h.f. chassis the fine tuning stator
plates are part of the local oscillator
and mounted directly on that chassis.
For u.hf.. the fine tuning uses a por-
tion of the oscillator condenser plates
which protrude outside the u.h.f. coil

Complete schematic diagram of the 82-channel Standard Coil tuner.

At the lower left is the uh.{ oscillator; lower right, the il coil section.
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plates. In effect, the fine tuning is
then in parallel with the ceramic ro-
tor inside the drum.

Circuit Analysis

The complete circuit diagram of the
tuner is shown in Fig. 3. The upper
portion consists of the v.h.f. section
which features balanced 300-ohm in-
put with a tunable i.f. filter. This filter
is contained in the small shield can
at the left in Fig. 2. The 6BZT is con-
nected in a series-type cascode circuit
requiring 240 to 260 volts “B+". Cur-
rent drain from this “B-+" varies from
20 to 30 ma., depending on channels
used. As in previous Standaird Coil
tuners, the antenna input coil is
switched, permitting good bandwith
and impedance match for each chan-
nel. To avoid overload under exces-
sively strong signals, the first cascode
stage is controlled by a.g.c. hias.

The 6U8 mixer and oscillator repre-
sent some improvement over the older
dual triode (6J6) in that the pentode
mixer gives considerably more conver-
sion gain while the triode section acts
as a conventional oscillator. The pen-
tode operates at the higher “B+"
(240-260 v.) while the oscillator uses
145 to 155 volts. The current required
from this “B+" varies between 12 and
17 ma. As in previous Standard Coil
tuners, the r.f.. mixer, and oscillator
coils are mounted on a single coil
plate, and the oscillator coil is slug-
tuned. The oscillator tuning slug can
be adjusted from the front of the tu-
ner just as in the v.h.f. models, but
this time a longer tool must be used
since it has to pass through the u.h.f.
chassis. Power connections to the tune:
are made through a set of terminal
lugs at the rear of the v.h.f. section.

The tuner described here is designed
for 21-mc. i.f. The same tuner is alsc
available for 41-mc. and is identical in
all respects except for the if. and
oscillator coils.

At the lower left of Fig. 3 is the
u.h.f. circuit. The 300-ohm input goes
through a high-pass filter which at-
tenuates all frequencies below 470 mec.
Coils L., and L. are small diameter
air core coils and condensers C. and
C.. are part of an assembly of silver-
plated metal and dielectric strips riv-
eted together.

The u.h.f. r.f. bandpass network
consists of an input coil L., and the
coupling condenser formed by three
plates and the ceramic rotor blades.
The center plate of this condenser is
grounded. keeping the total capacity
quite low. L., and L. form a tapped
coil arrangement tuned to match the
impedance of the 1N82 crystal mixer
to the r.t. bandpass network. The os-
cillator signal is coupled to L-: through
a small piece of wire.

The u.h.f. oscillator uses a series-
resonant circuit between plate and
grid of the 6T4 (or 6AF4) tube. The
center of this series circuit is a con-
denser whose plates are part of the
u.h.f. coil strip and which is tuned byv
the ceramic rotor and the fine tuning
control. The dotted section marked
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“D"” represents all the components
which are part of cach u.h.f. decade
coil strip which is switched for every
ten u.h.f. channels.

Stationary adjustments which are
tuned for all u.h.f. channels include
the r.f. bandpass condensers C. and
C. and a split-stator oscillator trim-
mer condenser. The twisted wires
marked “R.F. Coupling” form a small
condenser which is adjusted at the
factory.

The dotted box marked “C” on the
diagram of Fig. 3. represents the 21-
or 41-me. i.f. coil section, which is
switehed in during u.h.f. operation.
The contact numbers on section "C”
coirrespond to the spring contacts made
by the v.h.I. coil plates “A"” and “B.”
When a wh.f. channel is switched in.
coil section “C” is depressed and con-
nects to the stationary v.h.f. springs.
Al the same time these springs are
bent awayv [rom the v.h.. coil plates.
so that only the components mounted
on “C" are in the circuit.

Coils L,: and L. form a transformer.
coupling the output of the ul.f. crys-
tal mixer to the grid of the cascode
amplifier. The network consisting of
L... L.. and associated condensers and
resistors is a double-tuned broadband
circuit between the output of the cas-
code and the input of the 6U8 pentode
vohich acts as a regular i.f. amplifier.
Contacts 10 and 11 take the place of
the v.h.[. oscillator coil. By leaving 10
open. no plate voltage can reach the
v.h.[. oscillaror. At the same time,
contact 1t shoris out the 33,000-ohm
resistor. 2. and places the 145-volt
“B--". through R.. on the plate of the
w.h.f. oscillator. All “B+' and heater
leads ave isolated by means of r.f.
chokes and special ceramic 800-zufd.
feedthrough condensers.

Mechanical Features

Ileight and width of the new tuner
are approximately the same as for
previous v.h.(. models. but the length
has heen increased ahout 2 inches.
Shaft dimensions will depend on the
cahinet and chassis designs of individ-
ual manufacturers.

The top view of the tuner (Fig. 2),
shows the location of all adjustments,
exeedt for ascillator tuning for cach
channel which is done from the front.
Starting at the left is the tunable if.
interference trap. housed in a small
shield can with two solder lugs for
connection to the v.h.f. antenna. The
tube next to it is the 6BZ7 with the
input and output trimmer condensers
on either side of it. At the lower edge
is the connector plug and cable which
brings the output of the crystal mixer
to the v.h.f. section. The u.h.f. power
plug with its heater and “B+" lecads
is to the right of this plug. Shown
also is the cutout through which the
v.h.{. fine tuning condenser protrudes.
The remaining two trimmer condens-
ers adjust the v.h.t. oscillator and the
pentode mixer input tuned circuits.
Between the two tubes, towards the
upper cdge of the chassis is the con-
nection for the i.f. output to the TV
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Fig. 5. Three strips from tuner.

chassis and. next to it hidden by the
w.h.f. antenna line. is the slug-tuned
i.f. output coil.

The smaller chassis in Fig. 2 con-
tains all u.h.[. circuits. As can be seen
from Fig. 1. the u.h.f. oscillator tube
is mounted on a sloping portion of the
chassis. T'wo slots in the chassis to the
right of the w.h.f. antenna terminals
permit adjustment of C. and C. (see
Fig. 3). the tuning condensers [or the
u.h.f. bandpass network. PParticularly
interesting is the rectangular cutout
which contains a special socket to hold
the 1N82 crystal mixer. Because the
lead length is so critical at u.h.i.. and
hecause it is sometimes necessary to
change crystals during the production
testing process. Standard Coil designed
this crystal socket right into the tuner.
The crystal can be removed by pulling
the exposed end upwards and then
withdrawing the other end from its
round socket. IFach coil strip has an
oscillator adjustment accessible from

The tvner drum. Section at left contains u.hf. components, v.hi at right.

On left is u.h.d. strip. with v.h.i. sirips at right.

the front. located near the tuning
shaft. This adjustment consists simply
of a silver-plated screw which ap-
proaches the stator of the main tu-
ning condensor. Fig. 4 shows these
serews quite clearly. mounted on the
metal detent plate on the front of the
drum and reaching towards the sta-
tors.

In Fig. 4 is shown the entire u.h.f.
and v.h.f. drum arrangement. with
some of the coil plates removed to
show the inside. The entire drum as-
sembly can be removed from the funer
hv removing tlree shatt locking
springs. The smaller drum at the left
is the u.h.{. portion. Notice the stator
plates mounted in each coil section,
and the three ceramic rotors which
tune them to individual u.h.f. chan-
nels. Between the uwh.f. and v.hf
drums, and forming one end of the
u.h.f. drum, is a black plastic molding
which contains the keyv to the unigue

(Continued on puge 180)

Fig. 6. Under chassis view of the tuner with drum removed to show the switch springs.
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By EDWARD J. GATELY, JR. and THOMAS A. BENHAM

Over-all view of the Gately “"Super Horn,”
demonstrating its adaptability te either
modern or traditional decorative schemes.

Gately Development Laboratory

Construction details on a reasonably-priced enclosure which

is designed to accommodate either 12-inch or 15-inch speakers.

OOD MUSIC reproduction requires
G that the product of the low and
high frequency cut-off points must
be approximately 600,000; that is, 40 x
15.000 cps. Some modern source ma-
terials cover this range. Electronic
components have heen developed to
handle this range with low harmonic
and intermodulation distortion. How-
ever, a satisfactory loudspeaker and
enciosure that will do justice to the
available matcrial is the most expen-
sive part of the phonograph reproduc-
ing system. A satisfactorv, reason-
ably-priced enclosure, designated as
the “Super Horn,” has been developed
to be used in conjunction with many
of the better speaker systems to ob-
tain good bass reproduction.
Attaining reproduction down to 40
cycles must not he accomplished with
increase in distortion or at the ex-
pense of power handling ability of
the system or transient response.
Power handling of the extremely low
bass tones can be accomplished only
by moving large masses of air. A sin-
gle 12-inch or 15-inch cone can not
move the large masses of air required
at low frequencies, unless the imped-
ance of the air is properly matched to
that of the mechanical vibrating sys-
tem. Of course, a large number of
12-inch speaker clements, each oper-
ating at very low amplitude can equal
the performance of a single speaker,
properly loaded. but the resulting cost
of multiple high-quality speakers and
a cabinet to house them is prohibi-
tively high. One means of properly
loading a single speaker is to place it
in an exponential horn. If the horn is
correctly designed, it serves as a
transformer to maitch the impedance
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of the air which is to be moved to the

vibrating system. However, a horn

which is designed to reproduce low

frequencies satisfactorily must have a

low rate of flare and a large mouth

area. The basic horn equation is

A A”em.r

A area at anv point along
horn axis

A area of throat of horn

77 distance along axis of
horn

m 4 = f./¢ constant denot-
ing taper rate of horn

f cut-off {requency of horn

¢ velocity of sound in air

The mouth area of the horn should
equal approximately the area of a cir-
cle whose diameter is 1/% times the
wavelength of the lowest frequency to
be reproduced. For a horn having a
theoretical cut-off at 40 cycles the
area of the horn should double every
18 inches and the mouth should have
an area of approximately 8400 square
inches. If the horn is to he used with
a 12-inch speaker which has an effec-
tive cone area of 75-square inches the
horn would he approximately 10% fect
long.

The physical length of a horn may
be reduced by folding it. However,
this folding process must be done in
such a way as to prevent the produc-
tion of standing waves within the
horn. These standing waves impair
the transient responsc of the system
and introduce peaks and valleys in the
response curve. The length of the
horn can be reduced by designing it so
that it may be placed in the corner of
a room so as to use the walls and {loor
as extensions of the horn. Fig, 1
shows a “Super Horn” with front grille

where:
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assembly removed, mounted in a cor-
ner of a room, and illustrates how
images of the horn mouth are formed
by the floor and walls of the room.
Images I, I, and I. are real images,
while 7. and I, are virtual images. The
existence of these images can be
easily proved by setting up three hand
mirrors in a mutually perpendicular
configuration so that they represent
the walls and floor of a room. Insert-
ing a small piece of paper in the posi-
tion the horn mouth would normally
occupy will quickly illustrate the man-
ner in which the acoustic images are
formed.

The “Super Horn” (Patents Pend-
ing) was designed to include all the
previously mentioned criteria, and yet
be small enough to fit into the corner
of the average living room. The total
fold of the horn is only 90°. The fold
is accomplished by use of pancl 1 (see
Fig. 1) which is arranged at 45° to the
original path of sound from the throat.
Since the angle of incidence is equal
to the angle of reftection, any acoustic
reflections must pass out the horn.
This 45° arrangement of baftlle 1 ma-
terially reduces the possibility of stand-
ing waves.

The enclosure greatly increases the
air loading on the cone of the speaker
at low frequencies. This may be proved
as follows. Reduction of hass reso-
nance of a speaker can be accom-
plished in one or both of the following
ways. (1) Increasing the compliance
of the cone suspension and/or (2)
adding mass to the cone either in the
form of cone material or increased air
loading. The reduction of resonance
by addition of mass as a function of
the mass is expressed by the following
relation:

Boa?

M, M,
F.2— F,..2
Fen cffective
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the cone with
added (cps)

M. = mass of cone (grams)

M, = mass added

F, free-cone resonance of

speaker

A typical 12-inch speaker having a
free-cone resonance of 51 ¢ps and a
cone mass of 530 grams will have its
resonance reduced to 38 cps when
used in this enclosure. The air load
on a 12-inch. infinitely-bafMed speaker
is 125 grams. In accordance with the
relation given previously trhe increase
in air loading is approximaizly 36
grams. This increased air loading re-
duces the necessary motion of the
speaker for a given power output and
thus reduces distortion due to non-
linear suspension and non-linear air
gap flux. Placing the same speaker
in an infinite baffle of the same cubie
content as the “Super Horn” raises
the resonance to 61 cps due to the
stiffness of the cavity hehind the
speaker. Since a speaker can radiate
poiver only down to its resonant fre-
quency, it is indicated thai the “Super
Horn’' increases the range of the
speaker system hy nearly an octave
over that obtainable in the same cubic
content totallv-enclosed box (from 61
to 38 cps). No tuning, porting. or
other tricks are used to extend the
apparent range of the “Super Horn”
as this would tend to spoil the tran-
sient response of the enclosure. Acous-
tic damping on the speaker cone is
greatly increased by the improved air
loading. This is illustrated by Figs. 3
and 4. Fig. 3 shows the impedance t's
frequency curve of a 12-inch speaker
in a “Super Horn,” while the “imped-
ance curve’ for the same speaker in a
well padded infinite baflle of the same
cubic content is shown in Fig. 4. The
reduction in amplitude of the resonant
peak is evident. The suppression of
this peak indicates clearly the in-
creased acoustic damping afforded by
proper impedance matching between
the air of the room and the cone of
the speaker.

The ultimate test of any veproducer
is the listening test. AB comparisons
with vented enclosure and infinite baf-
fles of the same cubic content clearty
show the advantages of this design
and its effects on damping and the re-
sultant increased bass range. The in-
creased power handting ability of the
speaker system, considered as an in-
tegrated whole, is immediately no-
ticeahle on high-level organ pedal
tones. Bass transients such as plucked
strings or tympani are cleaned up and
move up and down the scale as in-
tended. This is due to the increased
damping and non-resonant character
of the bafMe.

The dimensions of “Super Hoins”
designed for 12- and 15-inch speakers
are shown in Fig. 5. Home construc-
tors are cautioned to use % -inch wood
and to securely screw and glue all
joints. This can best be done by fas-
tening glue strips to the top so that
screws can be run into them from each
side. Speakers can be best fastened

mass
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by installing anchor nuts on the (ront
panel, and running screws through the
mounting holes in the speaker into
the anchor nuts. This eliminates the
danger of rupturing expensive loud-
speakers which can result when using
a stud svstem of mounting. A finished
15-inch “Super Horn™ is shown in Fig.
2 with top and grille cloth frame
assembly removed. This indicates the
relative positions of the internal baf-
fles. A photograph of a “Super Horn”
in a typical home installation demon-

strates (see facing page) how, al-
though the cahinet itself has the clean
lines which characterize modern fur-
niture design, it fits in with period-
tvpe furniture and decor.
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Fig. 1. Manner in which the walls and
floor form images of the horn mouth.

> |

Fig. 2. Grille cloth {rame assembly and
top removed to show internal battles.

Fig. 3. Impedance vs frequency curve of
12” speaker in “Super Horn” enclosure.
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Fig. 5. Dimensions for “Super Horn" enclosures to house 12- and 15-inch speakers.
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Fig. 4. Same speaker as Fig. 3 in enclosed
box of same cubic content as “Super Horn".
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Over-all view of amplifier chassis. Parts
placement is deliberately roomy in order
o eliminale overheating and hum pickup.

The power supply chassis measures 10" x
12” x 3" and is separate from amplifier.

By LLOYD B. HUST

Triodes versus pentodes? Here's one answer. This 50-watt

amplifier uses four beam power tubes—two connected as

triodes, two as tetrodes—in push-pull parallel circuit.

field of audio frequency amplifica-

tion is of such tremendous scope
that sometimes various methods of
amplification and various systems
with the claims made for them. tend
to be rather confusing to the lay per-
son. In fact, the proponents of dif-
ferent audio systems themselves often
cannot agree as to the value of the
various features of their systems. Per-
haps the longest and most bitter feud
has heen between the advocates of tri-
odes for power amplifiers trersus the
clique which claims that pentodes or
tetrodes are superior. It is not in-
tended in this article to add fuel to
the flames of contention. but rather to
acknowledge that both sides have
some good points in their favor. The
“RCA Receiving Tube Manual’ states:

'I'HE range of development in the

“Power tubes of the triode type
in class A service are character-
ized by low power sensitivity, low
plate-power efliciency. and low
distertion. Power tubes of the
pentode type are characterized by
high power sensitivity, high plate-
power efficiency, and relativelyv
high distortion. Beam power tubes
such as the 6L6 have a still high-
er power sensitivity and efficiency
and have a higher power output
capability than triode or conven-
tional pentode tubes,”

These facts have limited the use of
triodes generally to amplifiers of rela-
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tively low power, but low distortion,
while pentodes, including beam power
tubes. have been used in public ad-
dress work and other applications
where the highest fidelity is not of
the greatest importance. This seems
to substantiate the claims of the tri-
ode supporters that if one desires an
amplifier of really “high quality” he
must use triodes. The other faction
points out that in order to have real-
ism in the reproduction of music, cer-
tain passages call for surges of power
in a range beyond that which can be
economically supplied by triodes. In
all probability the feud will never be
settled, but there are some compro-
mises which may give satisfaction to
the advocates of each type. One such
compromise is a syvstem which uses
Loth types of tubes, but in such a way
that the advantages of each tvpe can
be realized, without the attendant dis-
advantages.

This system is called “extended
class A" and is discussed by Howard
T, Sterling in his article “Tube Appli-
cations in Amplifier Design™ which ap-
peared in the May, 1951 issue of the
RADIO-ELECTRONIC ENGINEERING edition
of Raplo & TELEvISION NEwS. In this
type of operation, four heam power
tubes-—two connected as triodes and
two as tetrodes--in a push-pull par-
allel arrangement are used. The bias
voltage is such that under conditions
of low power the tetrodes are cut off
and the effect is the same as if a
straight triode amplifier were being
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used. However, when the signal volt-

age reaches such a level that high
peaks of power are required, the pen-
todes conduct and satisfy the high
power requirements of the amplifier,
The tubes are operated under such
conditions that at no time does their
operation take them off the straight
portion of the characteristic curve.
Voltage and current requirements for
807's connected in such a system are
as follows: plate voltage. 450; grid
voltage. —45; screen voltage, 300; zero
signal plate current, 110 ma. {(triodes
only conducting); maximum signal
plate current, 256 ma. (all tubes con-
ducting); power output, 47.5 watts.

The amplifier to be described in this
article uses this mode of operation,
and the extended class A feature does
not introduce any problems which can-
not be solved by the careful worker.
It is necessary, for best results, to
match the tubes, but that is the case
with every high-quality amplifier.
Tube types are not critical, and al-
though the author used 807's as out-
put tubes, many other types are suit-
able, including 6AR6’s and 5881's,

The amplifier and power supply are
built upon separate chassis. cach 10”
x 12” x 3”. This method of construc-
tion eliminates many problems and
makes testing very convenient. Of
course, it would be possible to build
the power supply on the same chassis
as the amplifier, but precautions
would have to be taken to guard
against hum. The separate power sup-
ply method also has the advantage
that the power supply can be used for
experimental purposes with other
equipment if desired.

It will be seen from the schematic
diagram of the amplifier, Fig. 2. that
it is actually a modified Williamson-
tvpe circuit, Some rather important
changes have hbeen made from the
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original Williamson circuit, however.
First, it will be noticed that the cou-
pling between the first stage and the
inverter is not direct coupling as in
the Wiltiamson circuit. This change
was made in the interest of stabhility,
particularly to obviate any unbalance
developing in the circuit due to aging
of the tube.

The phase-inverter circuit as used
here can be thought to consist of three
resistive clements in series, as is illus-
trated in Fig. 1. The first element
consists of the 22.000 ohim plate-load
resistor: the sccond consists of the
plate resistance of the tube plus the
bias resistance; and the third consists
of the 22.000 ohmi cathode-load re-
sistor. This arrangement allows the
biasing circuit to act as part of the
tube resistance, and the only two ecle--
ments which alfect signal batance will
then be the two 22,000 ohm resistors.
Once these resistors are matched, the
circuit will remain in balance, despite
tube aging. The hias resistor, R: in
Fig. 2, is shown as 3900 ohms. This
value is not critical. but it does have
some bearing on the signal balance as
it will be seen that R: and R. act as a
voltage divider as far as the signal
voltage is concerned. If it is found
that the signal voltage across R. is not
the same as that across R.. then the
value of R. can be changed until the
two signal voltages are equal. K: may
range anywhere Dbetween 2000 ohms
and 5000 ohms,

As in any high-quality, push-pull
amplifier, it is necessary to match the
load resistors on each side of the cir-
cuit. This means that R, and R, should

Fig. 2. Schematic and parts list covering the amplifier section.
nects this chassis to the power supply. Tweo Jones six-prong plugs are required for this cable.

bhe matched as should R and R.. Two
watt resistors were used as load re-
sistors to minimize changes due to
heating. The ones used by the author
are Oamite 10% resistors, pairs of
which were carefully matched from a
number of resistors. If the builder
does not have equipment for matching
resistors, it is suggesied that he use
17 precision units for K., R R and
R

Although we often hear of the im-
portance of matching load resistors in
a push-pull circuit, little, if anything
is said of the importance of matching
coupling condensers.  Although this
may hot be as important as the
matching of resistors, it does have im-
portance if good over-ull balance is to
he achieved in the amplifier. Con-
densers may differ in capacitance over
a fairly wide range without too much
effect at high frequencies, hut at low
frequencies. considerable unbalanece
may occur. Let us take the case of
the condensers C. and cach of
which is in one side of the push-pull
circuit. Let us assume that these two
condensers have a tolerance of = 20%
which is commmon. Let us also assume
that C. varies 207, in the positive di-
rection and C. in the negative direc-
tion the same amount. The actual
capacitance for C. would then be .3
pfd., and C. would be 2 pfd. The re-
actance unhalance at high frequencies
would notr be important because at
high frequencies the capacitive react-
ance is low. However, a few simple
calculations show us that at a fre-
quency of 20 cycles, the reactance of
C, would be about 26,500 ohms while

b
Lo,

R9
22K 3

|—o|’0 GRI(D OF v2a
l—t")GRlD QF V2e

TUBE RESISTANCE
AND BI14S AESISTOR

22K
R8

5

ety

Fig, 1. How the inverter tube operates.
that of €. would be approximately
39.800 ohims. This difference of over
13.000 ohms would cause considerable
signal unbalance at 20 cyecles. Al-
though it is unlikely that this extreme
difference would exist with condensers
chosen at random, it is entirely pos-
sible, and even much smaller differ-
ences in capacitance can be important
at iow frequencies.

Although the average experimenter
does not possess equipnient for match-
ing condensers accurately, in most
cases he can get this done at no cost.
In most cities of medium or large size
the high school laboratories will have
capacitance and resistance bridges and
those in charge of this equipment are
usually willing to perform the service
of matching a {ew pairs of resistors
and condensers. In the smaller towns
where the local high school does not
have such equipment, one can usually
make contact with the local telephone
maintenance engineer. Even small
telephone companies have accurate

Quality parts are used throughout to insure good performance. A coble con-

One pair of sockets and plugs could be

eliminated by extending the wiring. cabled. between the amplifier and power supply. The four-prong socket is for connecling a preamp.
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R, —500.000 ohm rolume control R... R.,— 1000 chm, I w». res. CH,—15 hy.. 40 ma. filter choke (Chicago
R.—470 ohm, I w, res. R..—100 olun nirewound pot RS-1540)
R,—5600 ohm. '3 v, res. K.—7500 ohim, Vs ». res. SO =—6-prong socket (Jones)
R, R,-. R.—47.000 ohm. 2 w. res. R.=—=5000 ohm, 5_». wircaound res, $O.—d-prong socker (Jones)
R,k R.R,—220000hm, 259, res Ro—5000 olim wirewound po J J.—Closed-circuit jack (insulated from
R‘ R Boo—470.000 ohm 1y o “' R.—1000 ohm, 5 w, wirenound res, i hassis)
RE—3900 ahm, 1w res. e Gt Greer 03 (11, 600 ol T Ot 3000/2500 !
RA R 'I ‘ . res. C.—3500 pufd. wica comd. —Qutput irans. ! alims €., :-’uu:-
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R\—100 ohm, 20 ». nircnound res.
R.—30.000 oim. 10 ». wircwound res.
R.—3000 ohn, 20 w. wircwound ves.
R\—1000 ohm, 10 ». wirewound res.
Cy. Co—40/40 pfd.. 500 ». elec. cond.
C3. Ci—20 ;u}d.. 150 ». elec. cond.
S—S.p.s.t. toggle suitch
Fi—3 amp, pigtail-type fuse
SO,—6-prong socket (Jones)

T\—Plower trans. 400-80-0-80-400 . @ 250
md; S oy, @ 6 amps.; 6.3 v, ¢t @ 7 amps.:
5 v. @ 2 amps. (Chicago PSC-250—see
text)

CH\,—8 hy.. 300 wma. filter choke (Chicago
RS-8300)

Vi. V.—35U4G tube

Vi—6116 tube

Vi V-—VRI50 tube

Fig, 3. Complete circuit diagram of the power supply. A separate chassis is used.

bridges and the officials of such com-
panies are usually very cooperative.

Another innovation in this amplifier
is the use of r.f. chokes in series with
the load resistors. The purpose of
these chokes is to offset the effect of
tube and wiring capacitances which
tend to reduce high frequency re-
sponse, They are used in much the
same way as the peaking coils in video
amplifier circuits. One might think
that the addition of such chokes would
upset the stability of the amplifier,
but such is not the case. Tests with-
out the peaking chokes in the circuits
compared with tests made after add-
ing them indicated that they did not
in any way reduce the stability of the
amplifier.

The four output tubes are conneected
with a 100-ohm resistor in series with

cach grid lead. This reduces the
chance of oscillation in the output
stage without reducing the gain of the
amplifier. The plates could be isolated
in the same manner, using 20-ohm re-
sistors, but this was found to be un-
necessary. Jacks are inserted in the
cathode leads on each side of the cir-
cuit so that balancing of the output
stage can be facilitated. It is impor-
tant that these jacks be insulated
from the chassis.

In any high-quality amplifier, if any
one part is more important than any
other, that part would be the output
transformer. This is particularly true
in the case of this amplifier because
of the wide range of frequencies to be
handled, and beecause of the high pow-
er output requirements. The extended
class A type of amplifier using 807

Under chassis view of amplifier showing location of the various pots. The output
impedance switch control. shown in Fig. 4. has been incorporated. Phone jack shown
alongside selector switch and mounted on rear flange of chassis, is used to accommo-
date speaker phone plug. Jack on right rear flange of chassis is for input to amplifier.
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tubes will require an output trans-
former with a plate-to-plate load re-
sistance of 2300 ohms, and one that is
capable of handling in the neighbor-
hood of 30 watts of power. The Chi-
cago BO-11 transformer was chosen
hecause it met these requirements so
suitably and because of its ability to
handle a wide range of frequencies.
This unit gives a range of output im-
pedances of from 4 to 600 ohms which
can add to the versatility of any
amplifier,

A heavv-duty power supply, Fig. 3,
is needed. In addition to the filament,
plate. and screen volrages, it is neces-
sarv to provide a voltage supply for
the fixed bias used in the output stage.
This hias supply could be provided by
a scparate transformer, hut the meth-
od shown in the schematic works very
nicely, is simple in nature. and re-
dquires no additional transformer. The
power transformer (Chicago PSC-250)
supplies the bias through a special ar-
rangement of taps on the high-voltage
winding. Each of these taps is con-
nected to a cathode of a 616 tube,
and the plates of the tube are tied
together, supplving a voltage which is
negative in polarity with respect to
the center tap of the transformer
winding. This voliage is filtered and
is fed to the grids of the output tubes
through the voltage dividing potenti-
ometer R.. This arrangement provides
a very simple and convenient means
of adjusting the output tube bias. The
PSC-250 transformer has three heat-
er windings, one which delivers 6.3
volts and two which deliver 5 volts
each. One of the 5-volt windings is
used for the heater of the 616, and
although this tube’s heater rating is
6.3 vohts this slight difference in volt-
age does not impair the operation of
the tube. Two 5U4G tubes are used as
high-voltage rectifiers. The resistors
R, and R: in the power supply are in-
strumental in protecting the condens-
ers C, and C: from voltage surges dur-
ing the warm-up time of the amplifier.
The filter choke is a Chicago RS-8300
which will handle up to 300 ma.. and
which has a d.c. resistance of only 70
ohms. Excellent filtering is obtained
with low voltage drop. This power
supply very adequately meets the re-
quirements of the amplifier. After
several hours of operation the power
transformer becomes only slightly
warm, and what little heat is present
seems to be acquired as much from
the heat generated by the rectifier
tubes as from within the transformer
itself.

If low distortion is to be maintained
during peak power, it is necessary
that the voltage supplied to the
screens of the output tubes be kept
as stable as possible. Quite good sta-
bility could be obtained by means of
a heavy bleeder circuit, but it was felt
that somewhat better results could be
obtained if voltage regulator tubes
were used. Two VR130 tubes are used
in series, and are fed from a 5000 ohm,
20 watt resistor, R:.. This regulated

(Continued on page 146)
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many new tvpes of instruments

and equipment that have been de-
veloped in the past few vears. They
are utilized in computers. radiation
counters, precision timers, and auto-
matic control systems for counting and
sorting. Some of these devices. espe-
cially computers, require hundreds or
even thousands of tubes. In order to
simplity fabrication and maintenance,
a unitized svstem of consfruction is
often used. Small plug-in chassis
which contain a number of tubes and
their associated components are built
as separate units. Identical prototypes
can then be used to assemble the
final machine. In addition, these units
are often interchangeable in diflerent
pieces of equipment.

A basic counter unit huilt forr ex-
perimental purposes is shown in Fig.
1. The tally of this four-stage proto-
tyvpe, which can count up to sixteen,
is shown visually on the front panel
by means of neon lamps. Only four
indicators are needed since a binary
rather than a decimal counting syvs-
tem is used. This will he explained
separately in a later section of the
article.

Most counters are derived from the

ELECTRONIC counters are used in

basic Fccles-Jordan trigger circuit
shown in Fig. 2. The circuit. which
uses a dual triode. has two stable

conditions of operation. In one. V', is
conducting and Vs is cut-off; in the
other, V,, is cut-off and V., is con-
ducting. The circuit will maintain
cither of the two srates until a signal
is applied to reverse the action. Re-
cause of this unique characteristic it
is frequently referred to as a ‘“ilip-
flop."”

Each stage functions bhasically as
an amplifier. However, the plate of Vi
is directly coupled to the grid of
Vs by resistor R, and the plate of V.5
is directly coupled to the grid of V..
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by resistor R, Actually. the circuit
components form two voliage divider
networks. This can be seen more
clearly by reference to Fig. 3A where
the circuit has bheen redrawn to ac-
centuate this fact. Here. V., is cut-ofl
and V., is conducting; this will he re-
ferred to as condition 1. The two grids
are tied together through blocking
condensers. 1f a negative pulse is ap-
plied to the input it will have no
effect on V., since this tube is already
cut-off. However, it will overcome the
positive hias on the grid of V,; and
force this tube to srop conducting,
As a result, the status of the two
tubes will be rveversed. When Vi, is
biased to cut-off by the negative input
pulse. the plate cuivent will decrease
and the plate voltage will increase.
This positive voltage change impressed
on the grid of V., will immediately
cause the tube (V) to conduct heavi-
lv. This in turn means a low plate
voltage on V... This drop in voltage
is essentially negative when impressed
on the grid of V... This feedback pulse
will augment the input signal fo in-
sure that V., will remain cut-off. The

Fig. 2. Basic Eccles-Jordan trigger circuit.
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LECTRONIC

COUNTER

T T N

A simple electronic unit which

can be used for innumerable
counting tasks. It may be elabo-

rated at will by the builder.

voltages which exist in the circuit for
this condition of operation are shown
in Fig. 3B. With V,. conducting and
V. cut-off condition 2 exists. The cir-
cuit will remain in this state until
another signal pulse is applied to the
circuit. The negative pulse will al-
wavs cause the conducting tube to
cut off and thereby reverse the operat-
ing states. The change is produced
instantaneously, A separate pulse is
required for each change. two pulses
are necessary to produce a complete
cycle,

Visual indication is provided by a
neon bulb connected from the plate of
V. 1o ground through a series-limiting
resistor, F:, A neon buib requires ap-
proximately 60 volts for firing. that is,
10 be illuminated. In condition 1 (see
Fig. 3A) when V", is conducting the
plate voltage is lower than the critical
value and the lamp is extinguished.
In condition 2 (sec Fig. 3B) V., is cut
off and the plate voltage is high
enough to light the lamp.

‘The explanation of the hasic circuit
serves to point out the important
features of operation. However, the
circuit shown has several limitations
which tend to limit the stability of
the system. Since the two grids are
coupled together at the input. a
“pulse-dodging” problem is encoun-
tered. When the negative input trigger
is applied. it will tend to override the
positive signal fed bac¢k to the other
tube. As a result, the circuit is criti-
cal with respect to pulse amplitude
and shape. In order to overcome this,
several variations have heen devised.
The ecircuit used in the model con-
structed is shown in Fig. 4. A resistor
commmon to cach of the plate load
resistors is added in the “B-plus” line.
The signal is fed in at the junction of
the plate load resistors and the series
resistor, F.. This overcomes the mutu-
al coupling of the grids and improves
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Fig. 3. (A) Trigger circuit in Condition 1. V., cut-off and V.;. conducting, neon lamp
extinguished. (B) Circuit in Condition 2 with V,\ conducting. V., cut-off. lamp lighted.

B+

Fig. 4. Modified counter stage. The final
unit is made up of four of these stages.
They are identical with the exception of
change in cathode circuit {Fig. 5. Refer
to Fig. § for parts identification. values.

the stability. In addition, a small
condenser is connected in parallel with
each of the plate-to-grid coupling re-
sistors in a single stage. This helps
to sharpen the abrupt action of the
changeover during operation. The
complete circuit, which uses four
identical counter stages is shown in

Fig. 5. (A more detailed description
of trigger and counter circuits is given
in the references listed at the end of
this article),

The chassis is constructed from four
pieces of aluminum, The upper and
lower plates, made of heavy gauge
metal. are 822" x 2%"; the front panel
iIs 6” x 2',"; the rear panel is 3'4” x
2%". The individual parts are screwed
together for final assembly. The sock-
ets are spaced two inches on centers.
From the photographs it can be seen
that all the parts for an individual
stage are mounted on a turret socket.
The circuit diagram for each of the
identical counter stages is shown in
Fig. 4. Since a comparatively large
number of components is used. the
layout is simplified by using this
method of construction. Wire the four
individual stages on their sockets be-
fore mounting. The values of all simi-
lar resistors should be checked to in-
sure that they are closely matched.
The values should be within 10%; a
5% tolerance is even more desirable.
(\WWhen the unit shown svas first con-
structed this fact was overlooked and
as a result it was necessary to replace

numerous parts lo secure proper re-
sults). A check of all parts before
mounting will eliminate many head-
aches when the unit is finished,

After the individual turrets are
wired and checked thev should be
mounted; the connections hetween
units can then be made. The next step
is to niount the neon lamps. These are
type NE-2 and are secured individual-
ly in %” rubber grommets. The %"
holes for the grommets are 17 apart.
The cathode resistor and hvpass con-
denser are placed at the rear of the
bottom plate. After all the parts are
mounted on the individual plates the
complete unit can be assembled. The
external connections are made to an
actal socket on the rear plate. Be-
cause of the tvpe of layout. the ¢ir-
cuit is relatively easy to assemble.
The directions have heen given in de-
tail to simplify the process.

One feature not noted previously is
that a counter must have provision
for a *zero-set.” That is, each time
the circuit is put in operation the
count must start from zero. In the
circuit shown, this is accomplished in
the cathode circuir, By referring to
the ecircuit in Fig. 5 it can be seen
that there are essentially two separate
cathode circuits. The cathodes (pins
3 and marked X) are connected to-
gether, while the cathodes (pin 6,
marked Y) are also connected to-
gether. These are brought 1o opposite
sides of resistor R. (47.000 ohms)
marked respectively X and Y. This
resistor is paralleled by a normallv-
closed “Microswitch’ which shorts out
the resistor during normal operation.
The main cathode bias is provided hy
resistor R. (5000 ohms) and its as-
sociated bypass condenser €. (100
ufd.). For reset. the switch is pushed
momentarily, Resistor R. is thcreby
inserted in series with one of the
cathode circuits. The unequal bias on
the tubes will force the left-hand
triode of each tube to cut off (and
thereby extinguish all neon lamps).

Fig. 5. Complete circuit diagram and parts list for the lour-stage elecironic counter. See Fig. 4 for detailed drawing of single stage.
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Fig. 6. Side view of the electronic counter. Note the turret socket construction.

The reset switch does not show in the
photographs. It is mounted at the rear
of the counter chassis. However. it
can be placed on the front panel helow
the ncon indicator lamps. This is a
morc accessible position for normal
use.

An input stage is usually required
to provide the eoupling hetween the
original signal source and the counter
itself. The circuit used depends upon
the type of pickup device, In this
case, a modified Eecles-Jordun trigger
is used as a pulsc shaper. The circuit
is shown in Fig. 8 It is similar to
the type originally illustrated in Fig,
2, However, in this case an unsym-
metrical system is used. The grid
leak resistor of Vi (R.) is much larger
than the grid leak resistor of V.x (R.).
With this arrangement Vi, will always
be cut off. The pickup switch
which activates the counter is a nor-
mally-open  “Microsweitch” connected
across the grid leak resistor of V..
\When the switeh is actuated, the
resistor is shorted; this reverses the
operating states of the tubes. As soon
as the switch is opened the circuit
returns to its original state. A momeoen-
tary push is sufficient to produce a
pulse. The circuit operates as a single-
shot pulser; only one input pulse is
required for a complete c¢ycle. The
signal from the grid of V., provides
a 150 volt negative pulse. The output
from the plate of V., provides a 30
volt negative pulse. For the system
deseribed, the signal was coupled from
the grid. (It is possible to operate a
counter from any type of pickup de-
vice. the ecritical part is the input
pulse-shaper).

The components for the pulse-shaper
are mounted on a turret socket, The
pulse-shaper and pickup switch are
mounted in a small 47 x 47 x 27 utility
box, The switch is placed on one of
the side pancls. Fig. 9 is a photograph
of this unit. A well-filtered power
supply which can supply about 250 to
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300 volts at 350 ma. is required. If
available, a regulated supply is even
better.

After the circuit has been complete-
ly assembled and all wiring closely
cheeked, the unit can he placed in
opcration. \When the power supply is
first turned on all four ncon bulbs will
probably be lit. As the tubes warm
up some of them will flicker and then
o out. After sufficient warm-up time
(about one minute) push the reset
switch. This will extinguish all lamps
and represent a zero count,

Another word of caution. Thc four
tubes used in the counter stages
should be closely matched. They do
not all have to be new, but should
have similar emission characteristics.
A quick cheek on a tube checker is
a good idea.

As mentioned in the beginning of
the article, the binary system is util-
ized in the counter. Each circuit has
two conditions of opcration. These are
shown by a ncon lamp which is either
on or off. This is indicated mathe-
matically as 2%, N stands for the

Fig. 9. Utilily box which houses the pulse
shaper, the pickup swiich. and connect-
ing cables for use with the counter unit.
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Fig. 7. Front view showing neon lights.

INPUT T3 COUNTER
({TERMINAL 4 ON
lm CONNECTING SOCKET)
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R\, R.. R.—47.000 ohun, 1 w, res.

R.. R\—100.000 okun. 1 w. yes.
R,—270,000 ohm, 1 w. res,

Ry—35000 ohm, 10 », wirewound res,
C\—470 ppfd. mica cond.

C.. C =50 jupfd. mica cond,
S—Normally-open switch (“Microswnitch™)
V,—68N7 tube

Fig. 8. Circuit of the pulse shaper which
is used in conjunction with the counter.

number of stages, which in this casc
(Continued on puge 114)
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ASSEMBLE YOUR OWN HEARING AID

Fig. 1.
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Over-all view of hearing aid. An even more compact assembly is possible.

Using a printed circuit and subminiature parts, this tiny

instrument can be assembled in from four to six hours.

hearing aids generally cost from
75 to well over $150. the basic
electronic parts needed for the con-
struction of a small hearing aid may
cost less thun $35 at regular whole-
sale prices! Neither “special’ com-
ponents nor unusual skill is required
to assemble such a unit. All the parts
needed are commercially available at
most wholesale radio supply houses,
and the average technician should
have little or no trouble completing
the assembly of such a compact hear-
ing aid, similar to the one shown in
Fig. 1, in from four to six hours.
Even though “home-built.,” the
hearing aid shown in Fig. 1 is quite
small, as can be secn by comparing it
to the package of king-size cigarettes.
However, it can be assembed in a still
smaller size if desired! Referring to
the interior view of Fig. 4. it is readi-
lv apparent that considerable “waste
space” is present inside the plastic
case. If a smaller case had been
available at the time of construction,
the unit could have been assembled
even more compactly, without appre-
ciably more skill required for con-
struction, or at any greater cost.
Probablv the onlvy major differences
between the hearing aid shown and
commercially-manufactured units are:
(a) the usc of a standard midget car-

ALT HOUGH commercially - built
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set in place of a 'custom-molded”
carpiece; (b) the use of a standard
crystal microphone cartridge rather
than a difficult-to-obtain subminiature
microphone; and (¢) the use of a plain
plastic case.

IHowever, the important character-
istics of sensitivity (amplifier gain),
power output. frequency response, and
long battery life compare favorably

with  most commercially available
units.
Fig. 2. Alternate circuits for hearing aid

shown in Fig. 3. (A) Choke output for
crystal earset. (B) Resistor output for
crystal earset. (C) Transformer output cir-

cuit. required for low impedance earset.

PLATE OF

I

PLATE OF
Cr525ax ¥ cKsesax [( 2
c [+ [ z
& R 2
[CH a a
a B+ -
Ar—————— " R
- - »
{a) [{:}]
PLATE OF 9
CK525ax E
T &
B+ ;
{c) a
R—100.000 «hm, V3 ». res. {Sce Fig. 3 resis-

tor outfut circuit)

C—.01 pfd. dise eeramic cond.

CH—Small choke (UTC §0O-5, $5O-5 or Stau-
cor HC-101)

T—Small output trans. (UTC $0-3, $50-4, or
Stancor HA-201)
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By
E. G. LOUIS

‘Circuit Description

As can be seen by reference to the
schematic diagram given in Fig. 3,
the complete hearing aid consists of
a microphone. a three-stage audio
amplifier, and an earphone output,
with power supplied by small bat-
teries. The amplifier itself is a com-
plete printed circuit unit. with the
only connections required by the
builder shown outside the dotted line

rectangle, that is, the builder need
only wire the leads to R:. and the
“mike.”’ to the volume control, to the

tone control and headset, and to the
batteries and “on-off” switch.

In operation, sound picked up by
the microphone is converted into
electrical signals and applied across
grid resistor R, to the grid of the first
voltage amplifier tube (CK312A). The
amplified signal appearing in the plate
circuit of this stage is applied through
a .001 pfd. d.c. blocking condenser to
the volume control (R.} and thence
to the grid of the second voltage am-
plifier stage.

Additional gain is supplied by the
second stage., with the audio signal
appearing across the 1 megohm plate
load resistor applied through another

.001 pfd. coupling condenser to the
grid of the power output stage
(CK325A). From here the signal is

applied to the midget earset.

The tone control is a conventional
high frequency “losser’” tvpe circuit
and consists of €, and E. As the
value of R. is reduced, C, hecomes
more and more effective in bypassing
the higher frequency components of
the amplified signal.

A few characteristics of the printed
curcuit amplifier are worth noting.
First, the two voltage amplifier tubes
have their filaments connected in
series, with the voltage drop acting
to provide bias for the second stage.
Bias for the output stage is obtained
from the voltage drop across a 1500
ohm resistor between “B--"" and cir-
cuit “ground.” Stage decoupling is
provided for the first voltage ampli-
fier by a 700.000 ohm resistor and a
04 ufd. bypass condenser in the “B”
supply circuit.

Construction Hints

The entire assembly, including bat-
teries, is mounted in a small plastic
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case.  Although the lavout used by
the author is easily observed in Fig. 4,
this layout need not be followed
exactly, if care is taken to keep the
“input” and “output” leads of the am-
plifier well separated. In fact, "lay-
out” becomes primarily a matter of
conveniently fitting the necessary
components into the case used.
Batteries are mounted in the model
shown by cementing small metal strips
along one side of the case for the
“B-—" and “A+" connections, and us-
ing an ‘“expanded” Fahnestock clip
and a small “L” bracket for the *B+"
and “A-" connections. respectively.
Small machine screws are used for

mounting the clip and bracket in
place.

Volume and tone controls are
mounted using the small machine

screws and nuts furnished with them.
A mounting template is also furnished
by the manufacturer with each of
these two components, and it is only
necessary to drill the indicated holes.

The “output” jack is a Wealsco type
791 jack which was cut to about half
its normal length before assembly. It
is cemented in place using Duco ce-
ment or its equivalent. The micro-
phone and printed circuit amplifier
are similarlyv cemented to the plastic
case.

It was necessary to replace the phone
plug furnished with the Telex midget
earset with a Walsco type 790 plug to
match the midget output jack.

The microphone used by the author
was purchased as a surplus item
for less than $1.50 from the Leotone
Radio Corpoirution. 67 Dev Street. Now
York 7, N. Y. However. if this item is
not available, any standard high im-
pedance “mike’ cartridge may be used
instead—the Shure tvpe R7T cartridge
is excellent for use in this application.

Wiring Hints: When wiring sub-
miniature components, certain precau-
tions should be observed to avoid
damaging parts. Use small diameter
hook-up wire. preferably smaller than
#22. Use a small soldering pencil
and keep it well tinned. Complete
the soldering as quickly as possible to
avoid overheating.

Most connections are made as sim-
ple “lap™ joints without attemipting to
make a good mechanical connection
first (as is gencral practice in con-
ventional wiring).

Once the wiring is completed. and
before the unit is tried, a careful
check of the wiring and of all con-
nections should be made. MNake sure
that there are no errors in wiring.
that no parts are accidentrally shorted.
and that excessive amounts of sotder
have not been used. If too much
solder has been used on any terminals,
carefully remove the excess using a
clean soldering iron.

Circuit Modifications

A number of circuit modifications
are possible to suit the individual re-
quirements of the builder.

First, the tone control circuit may
be left out completely if desired. Or,
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R,—4.7 megolnn. V3 w. res.

R.—3 micgohm winiature »0lume contrel with
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Ro—1 megohin nimiature volume conirol (Cen-
tralab =BI16-120) " Tone”
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S —S8.p.st. switch (o R,)

B,—1.5 volt 27 penlight coll or Mallory 1.2
yolt RM-T200 mereury cell

WA
r-———————:E-ﬂe--v-l'lﬂE ————— —— = PL200 - — —y
—~ 001 '
1
CKS?SAXI
! o]
g I
3 ] R3
2 i ((P
l El
I “Tone
Rl I
¥ S
< |
a7 |
)] i
1
__________ PGS nrempo eIty B Spe——————— T |
/ 82
4 ST

M, —Crystal mike curtridge (Shure K7)
E,—Hearinig-aid type earset ( Telex A4680 or
Typc 4670 if transformer owtput is used)
PC.200—Printed circuit amplifier (Centralab

“Ampee'). Type PC-201 may also be nscd.
2—CKS512A4 tubes (use CK5124X)
1—CKS25AX tihe (inbes supplied with PC.

201)

F—38mall plastic box

B.—30 olt  hearing-aid  battery  {Burgess 1—Type 790 plug (Walscal
U20E) I—Type 791 jack (Walsca)
Fig. 3. Complete schematic. Circuit within dotted lines is a printed circuit amplifier.

il more effective control is preferred,
C. may be replaced by a larger con-
denser-—-as high as .05 xfd. may bhe
used here.

Several output circuits which may
be used instead of the circuit shown
in the schematic diagram are illus-
trated in Fig. 2. Any of these cir-
cuits will give satisfactory results
with the tvpe of earphones suggested.

For a crystal carset, cither the cir-
cuit shown in Fig. 2A or 2B is satis-
factory. Somewhat greater gain is
obtained with the choke output (Fig.
2A). but bhetter frequency response is
ohtained with a resistor output (Fig.
2B).

If a low impedance earset is to be
used. transformer output is manda-
tory. as illustrated in Fig. 2C.

Should the builder use a high im-

Fig. 4. Hearing aid layout. Parts placement

www americanradiohistorvy com

pedance output circuit, he may find it
necessarv to shield the amplifier to
prevent feedback and oscillation. This
step is best accomplished by using a
small metal case rather than a plastic
case when carrving out the assembly,
taking care to mount any exposed
parts on plastic to prevent shorts. The
case is connected to “A-". Another
alternative is to use aluminum foil or
tinfoil to form an interior shield, ce-
menting the foil to the case.

Either higher or lower “B" voltages
may be used, with satisfactory results
being obtained fromi as little as 15
volts to as high as 67% volts. A 67%
volt supply should be used only with
a resistor output. The lower "B
voltages will give bhetter results when
used with transformer output.

(Continued on page 161)

is not critical and may be changed at will.

hauncess
 hearing aid
| bu"grq

47


www.americanradiohistory.com
www.americanradiohistory.com

O

O

O

KEYED AGC. SYSTEMS

o

f

By MILTON S. KIVER

Pres., Telovision Communications Institute

Typical keyed agc. circuits with explanation of how

they operate to increase TV receiver noise tmmunity.

EYED a.g.c. systems for television
K receivers have grown in popular-

ity ever since their introduction
scveral years ago. While many sim-
pler a.g.c. systems exist, they do not
possess the ability of the keyved sys-
tem to react quickly to rapid fluctua-
tions in signal strength nor can they
cqual the stability of the keved sys-
tem in the presence of noise pulses.
Thus, while eost is an important fac-
ror in receiver design, it is partially
sacrificed here in the interests of im-
proved receiver operation.

In dealing with keyed a.g.c. sys-
tems. the service technician will find
that although all are essentially simi-
lar, suflicient variations exist 10 re-
quire a careful analysis of each cir-
cuit bhefore any service work is
attemipted. In this article the more
popular keyed agec. systems will be
analyzed and discussed.

A simplified illustration of the bhasic
keved a.g.c. system is shown in Fig. 1.
A BAU6 pentode is so connected that
a portion of the detected video signal
is applied to its control grid. The sig-
nal is chosen with the sync pulses
extending upward, i.e, in the positive
direction. The plate of the 6AU6 is
connected to a winding on the hori-
zontal output transformer and re-
ceives from this transformer a posi-
tive pulse of wvoltage at the end of
each horizontal line.

Now, the 6AU6 is biased so that it
will not conduct unless the grid and
plate are simultaneously driven posi-
tive. If just one of these voltages is
present, without the other. the 6AU6
does not ordinarily conduct.

The pulses applied to the grid are
the incoming horizontal sync pulses.
When these pulses arrive, the electron
beam traveling across the face of the
picture tube is about to start its re-
trace. At the moment this occurs. a
large pulse of voltage is developed in
the horizontal output transformer and
a portion of this pulse is fed to the
plate of the 6AU6. With both posi-
tive pulses of voltage present. the
6.AU6 a.g.c. tube is keved into conduc-
tion and the a.g.c. networlk bias is
established.
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Note the foregoing sequence of
events carefully because they contain
the key to the operation of this sys-
tem. DPositive pulses must be present
at both control grid and plate of the
6AU6 in order for the tube to pass
current and establish the proper a.g.c.
bias. The plate receives no positive
voltage other than that furnished by
the horizontal output transformer,

Since the 6AU6 conducts only swhen
the sync pulses are active at its con-
trol grid, and is inactive throughout
the remainder of the video signal, it
is evident that this tube and. conse-
quently, the a.g.c. network is respon-
sive to undesirable noise pulses for
only a very short time. Actually, the
sync pulses occupy but 5% of the
composite video signal and therefore
only 5% of the total noise can be ef-
fective.

Typical Keyed A.G.C. Systems

Typical of the simpler keved a.g.c.
svstems in use is the one shown in
Fig. 2. The video signal, with sync
pulses positive, is tapped off the load
resistor, R, of the video amplifier and
fed directly to the control grid of the
6AU6 keved a.g.c. tube. The 39,000-
ohm series resistor, R. in this con-
necting line serves to isolate the in-
put capacitance of the 6AU6 from R..
The video signal is in its d.c. form
(i.e., still retains both a.c. and d.c.
components) hecause of the d.c. path
from the output of the video sccond
detector to the grid of the 6CB6 video
amplifier tube.

Since the control grid of the 6AU6
15 directly connected into the plate

Fig. 1. Simplified block diagram of the
basic components of keyed a.g.c. systems,
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circuit of the video amplifier stage, it
possesses a positive potential. To off-
set this. both the cathode and screen
grid of the kever tube are given even

greater positive voltages. The d.c.
voltage bhetween grid and cathode
here is —15 volts and this is suflicient

to prevent tube conduction, even when
the plate receives a positive pulse.
However, the peak-to-peak voltage of
the video signal from the 6CB6 video
amplifier is on the order of 25 volts
and thus the bias is overcome when
the svnc pulses are active.

The required pulsing voltage for
the keyer plate is obtained from a tap
on the secondary of the horizontal
output transformer. These pips have
an over-all voltage value of 450 volts,
which is more than sufficient to drive
the tube.

When current does flow through the
tube and plate circuit, a negative volt-
age is developed across R. and R..
This voltage is divided equaliv be-
tween the resistors, and that portion
which R, receives is used as the a.g.c.
hias. The r.f. amplifier, and the first
and second video i.f. amplifiers are
the tubes controlled. R, and C, [orm
the principal filtering components, al-
though other resistors and. condensers
aid in this purpose. too.

Zenith television sets (in 1951) em-

ploved a keved a.g.c. system which
differed slightly from the foregoing
circuit. The Zenrith circuit is shown

in Fig. 3. The video second detector
is a germanium crystal, a 1N64. The
detected video signal is developed
across Ra (4700 ohms) and applied
via L: to the grid of V... Although
the manufacturer labels this tube as
a noise limiter and inverter. it is es-
sentially an amplifier, with the signal
which is developed at the plate heing
fed to a second video amplifier.

The cathode resistor for V.. (R,
820 ohms) is also the cathode re-
sistor for V..., which is the keyed
a.g.c. tube. Hence, the full video sig-
nal is applied to the cathode of the
BSNT a.g.c. tube. The polarity of the
video signal here is such that the
sync pulses are negative.

The plate of V... is connected to the
cathode of the horizontal sweep oscil-
lator. The voltage waveform devel-
oped here is a modified sine wave,
with the positive peak somewhat
more pronounced than the negative
peak. When this oscillator is proper-
Iy synced to the incoming signal. the
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positive peak of the sine wave occurs
at the same time that the sync pulses
appcar at the cathode of V... Since
negative pulses at the cathode are
equivalent to positive pulses of volt-
age at the grid of V.., the tube is
thus triggered into conduction and
plate current flows. Condenser Cx
charges up to a negative value deter-
mined by the strength of the current
flowing. When the signal is strong.
the negative voliage developed is
high; when the signal is weak, less
negative voltage appears. This a.g.c.
voltage is then fed to the 1st, 2nd,
and 3rd if. amplifiers and to the r.f.
amplifier and converter as a control
voltage.

An a.g.c. delay voltage is applied to
the grid of V... Its purpose is 1o per-
mit adjustment of the amount of neg-
ative a.g.c. voltage which V.., develops
in order that this voltage may be set
for the particular signal conditions
prevailing at the receiver location.

The procedure for correctly setting
this control is as follows: Connect a
calibrated oscilloscope through a
10.000-0hhm isolating resistor 1o the
grid of V.. This will show you the
video signal at this point. Select the
strongest TV signal availahle and ob-
serve it on the screen. Adjust the
a.g.c. delay control for 2.5 volts peak
output.

A.G.C. with Diode Clampers

Since it is frequently desirable for
the reception of weak signals that the
negative bias on the r.f. amplifier be
as low as possible. a number of manu-
facturers have been incorporating an
additional diode tube (or a triode con-
nected as a diode) into the a.g.c. sys-
tem. The purpose of this tube is to
keep the bias on the r.f. amplifier
clpse to zero until the incoming sig-
nfl reaches a moderate level. In this
way the sensitivitvy of the set is high
for weak signals, and properly re-
duced when the signal level is high.
Diode clampers may be used with any
a.g.c. svstem. lkeved or otherwise.

A keved a.g.c. circuit containing a
diode clamper tube (as these tubes
are called) is shown in Fig. 4. V,,
the keyver tuhe, develops a negative
bias voltage acress R, R. and R, by
means of the pulses of current that
flow through these three resistors.
The control bias for the i.f. stages is
that developed across R. and R.. The
r.f. amplifier receives less negative
voltage because it obtains only the
voltage developed across R.

Consider, now. the circuit shown to
the right of point “A.” Here we find
a fourth resistor (R} and a diode
tube. Both of the new components
are tied into the r.f. line and the man-
ner in which theyv affect the voltage
on this line depends upon the nega-
tive voltage which the a.g.c. tube de-
velops. Let us. as a start. assume
that in the absence of V. and R,, point
“A” is negative by 1 volt. If. now,
we add R, to the circuit, then R, and
R. form a voltage divider nctwork
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across the 325-volt “B-+" line and
part of this positive voltage will ap-
pear across R.. To be exact, ahout 3
volts positive, due to the high value
of R. and the relatively low value of
R.. Thus, we have -3 volts across R
from the 4325 volt line, and —1 volt
from the a.g.c. tube. The net result
is to make point “A” positive by 2
volts.

Now, all this did not take V. into
account. Since the diode is connected
from point “A" to ground, its plate
will be made 2 volts positive with re-
spect to its cathode, and conduction
through the tube will occur. A diode
conducting has a fairly low internal
resistance so that, for all practical
purposes. point “A” is bhrought to
ground potential and the full 325
volts is dropped across the 3.3 meg-
ohm resistor.

Note that the key to this particular
behavior is hased upon two factors:
First, the use of a high-value resistor
between the “B-+" point and the tube;
and second, the fact that the internal
resistance of V. is low when the tube
conducts. This sets up a voltage di-
vider network whercin practically all
of the positive voltage is dropped
across R, leaving very little at point
YN

The r.f. amplifier tube is tied into
point “A’” and so. when the negative
voltage that the a.g.c. tube produces
is low, the r.f. tube receives essen-
tially a zero bias. The i.f. tubes,
under the same conditions. receive a
negative wvoltage. This is because
they are isolated from point “A” by
R. (a 39,000-ohm resistor} and also
hecause the line going to the i.f. tubes
ties in at point “B,” which is closer
to the keved a.g.c. tube and hence
subject to a greater negative voltage.

When the incoming signal increases
in strength, the ncgative voltage pro-
duced by V, rises, too. This means
that the i.f. tubes are given a higher
negative bhias. At point “A.” the diode
will continue to conduct as long as
the positive voltage (provided by the
325-volt line) exceeds the negative

Fig. 4. Keyed a.g.c. circuit using
a diode for better r.f. galn control.
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Fig. 3. Early Zenith keyed a.g.c. system.

voltage (produced by V,). However,
when the negative voltage at point
“A’” exceeds 3 volts, the positive volt-
age is overridden and the diode tube
stops conducting. Thereafter, the r.f.
bias will be governed by the voltage
variations of the a.gc. tube. Of
course, should the signal strength de-
crease, a point would be reached
when the negative voltage at point
“A” would he unable to overcome the
small positive voltage present here
and V. would again conduct, bringing
point “A" to zero. Under normal con-
ditions, point “A" does not becomc
positive.

To reiterate, then, the foregoing
clamper arrangement is designed to
lkeep the bias on the r.f. stage zero
(or close to it) under weak signal
eonditions, but to permit it to receive
a negative voltage when the signal
becomes stronger.

When a very sensitive tuner is em-
ploved and it is not desired to run the
r.f. amplifier bias completely down to
zero, then the arrangement shown in
Fig. 5 may be emploved. This has a
keyved a.g.c. tube and load resistors R,,
R., R, (variable) and R. \Whenever
plate current pulses flow through the
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Fig. 5. Schematic of keyed a.g.c. circuit
used by Hoffman in its model 21B116,

kever tube, a negative voltage is de-
veloped across these resistors with the
plate end of R, possessing the most
negative potential. The video Ii.f.
stages receive their bias from the
voltage developed across R. and R.
R, is made variable in order that the
i.f. bias may be adiusted for the par-
ticular location of the receiver. Re-
ducing R.. by rotating its center arm,
will lower the negative voltage ap-
plied to the i.f. stages and thereby
increase their gain. This might he
desirable in a weak signal area. When
the signal level is high, more of R;
is brought into the circuit, thercby
raising the negative bias of the con-
trolled video i.f. stages.

Leading off from the plate of the
a.g.c. tube in a separate circuit is the
bias line for the v.f. amplifier. R.
and C. serve as a filter and isolating
network, filtering the horizontal sync¢
pulses present in the plate circuit and
isolating the clamper tube from the
a.g.c. tube and its i.f. line. The pres-
ence of R. and the diode maintain

point “A’ at zero potential whenever
the incoming signal is weak; when
the signal becomes stronger, the po-
tential at point “A” goes negative and
the diode ceases to conduct.

Note, however, that point “A” does
not connect directly to the r.f. stage,
as it did in the previous circuit. In-
stead, between “A" and the r.f. ampli-
fier there is another network consist-
ing of R: (330,000 ohms) and R, (4.7
megohms). One end of R, is con-
nected to the grid of the horizontal
output tube where it receives a po-
tential of —15 volts. If, now, point
“A" is at zero volts, then the —15
volts will divide itself between E; and
R, with R. getting all but about —1.3
volts which goes to the r.f. amplifier
tube grid as a bhiasing voltage.

Thus, as matters stand, the grid of
the r.f. amplifier in this circuit can
never become more positive than —1.3
volts unless the horizontal deflection

svstem somehow becomes defective.
With strong signals, point “A” is
driven negative and this, in turn,

raises the negative bias on the r.f.
amplifier to above —1.3 volts.

Double-Delayed Keyed A.G.C.

A circuit which is known as a
double-delayed keved a.g.c. system is
employed by Zenith in its 1953 line of
television receivers. The operation of
the keyver tube is somewhat reminis-
cent of the carlier Zenith circuit
shown in Fig. 3. The rest of the cir-
cuit, however, is markedly different.

A diagram of the double-delayed
a.g.c. system is shown in Fig. 6. The
keyer tube is a triode (%2 of a 12AXT).
It receives the video signal at its grid
with the sync pulses extending in the
positive direction. The plate, in its
turn, is connected to the grid of the
discharge tube located in the hori-
zontal deflection system. From this
point, positive pulses are received by
the plate of the keyer tube during the
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horizontal retrace interval. Thus, the
positive pulses at the plate and grid
of the 12AX7 tube act in concert to
produce a voltage in the output cir-
cuit of the tube that can vary from
about +8 wvolts under weak signal
conditions to —5 volts under moder-
ate-to-strong signal conditions. Posi-
tive values of voltage are new to
keyed a.g.c. systems and are brought
about by (@) using a triode tube for
the keyer tube instead of the more
common pentode and (b) by carefully
choosing the operating potentials for
the various tube elements.

Now let us consider the over-all cir-
cuit operation under weak and strong
signal conditions. When the incoming
signal is weak, the output of the a.g.c.
at point “A” is approximately 8 volts
positive. This positive voltage is ap-
plied to the grid of the 1st video i.f.
amplifier, a 6CB6. At the same time,
the cathode of the 6CB6 has a positive
potential of approximately 9.3 volts.
8 volts of this 9.3 volts is obtained
from the drop across one of the
cathode resistors of the 3rd if. tube.
The remaining 1.3 volts is derived
from the tube’s current flow through
Ly:;, and R« located in its own cathode
circuit. Thus, the grid of this first i.f.
tube is actually 1.3 wvolts negative
with respect to its cathode.

It will also be seen, from Fig. 6,
that the second i.f. amplifier is in
series with the first i.f. stage. Hence,
any changes in the plate current of
the first tube will also affect the sec-
ond i.f. tube and thus both tubes are
directly controlled by the a.g.c. bias.

During these same weak-signal con-
ditions, the grid of the r.f. amplifier
is run at a slight negative potential.
It might appear from the diagram
that the r.f. grid would be positive
since 1t connects to point “A’” on the
now positive a.g.c. line. However, the
2.2 megohm resistor between the r.f.
grid and point “A"” is so high that the
small amount of grid current (due to
contact potential) from the r.f. ampli-
fier is enough to produce a slight
negative grid voltage.

When the receiver is used with nor-
mal-to-strong signals, the signal volt-
age applied to the grid of the a.g.c.
tube will increase, causing the output
of the a.g.c. tube to become 5 or more
volts negative. This negative voltage
will be applied to the 1.f. grid through
the 2.2-megohm resistor and decrease
the gain of this stage. (With a nega-
tive voltage at point “A”, no contact
current flows through the 2.2-megohm
resistor.)

The same negative voltage will also
go to the grid of the first video i.f.
stage. Under strong signal conditions,
the cathode of this 6CB6 is not as
positive as it was with a weak signal
because it receives less positive volt-
age from the 3rd i.f. cathode resistor.
The voltage at this latter point varies
from 8_welts with no signal to 4 volts
with strong signals.

The a.g.c. delay control is adjusted
as previously described for Fig. 3.
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COUNTER IMPROVES TAPE RECORDER

By
RICHARD H. DORF

Audio Consultant

tages over disc machines —erasa-

bilitv, noiselessness, long play, and
so on—but they are lacking in one
great convenience we have become
accustomed to in the use of discs.
That is the possibility of locating a
givenn portion of the recording in
quick order. In tape, if we want to
play the second movement of the
guartet, for example, we have to
thread the tape, then roll it forward
until we think we have hit the right
place. It usually takes several tries
and it is generally an annoying pro-
cedure—and all because we 1eally
have no good way of knowing just
where we are on the 1200 or 2500 feet
of the tape.

The counter arrangement shown in
the photograph does away with this
kind of headache once and for all.
Not only is it an advantage for the
ordinary home use of tape, but it is
indispensable for the professional and
semiprofessional user who edits tape
or who (like the writer) records
music on tape for later transfer to
discs. The counter makes it possible
to spot anv point on the tape and
later return to it within an accuracy
of about 1 second; it also makes pos-
sible the timing of complete selections
or portions of selections without play-
ing anvthing but a few seconds of
their beginnings and endings. This is
done with the “Timing Chart”,

The photograph of Fig. 1 shows a
portion of the author's Concertone re-
corder with the timer installed, but
the extremely simple system can be
placed in the same way on almost any
tape recorder which has the standard
5/16-inch center spindles for the reels.
In the case of the Concertone the
NARTB reel adapters cover most of
the length of the spindles but there
is still enough showing above the
adapters to allow connection of the
counters. In other machines the
spindle may be almost entirely cov-
ered by the RTMA reel. but as long
as there is a bare sixteenth of an
inch showing it is enough.

Four elements make up the counter
device. The counter itself is a stand-
ard Veeder-Root unit obtained by the
writer for less than a dollar from
Herbach & Rademan. The model num-
her of the particular one at hand is
A-0114214, but there are probably
other models that will do as well.
The essential characteristic is that
it must have a shaft which advances

'IIAPE recorders have many advan-

September, 1953

Fig. 1. Close-up view of counter mounted on brass rod. The rod is bent at right angle
with lower end pushed into a hole in the wooden case. The counter shati is connected
by a spring to a rubber eyedropper bulb which slips over the take.up reel spindle.

Increase the versatility of your tape recorder by adding an

inexpensive counter. All components are readily available.

the count by 1 each time it makes a
complete revolution in the cloclkwise
direction (looking at the shaft end)
and reduces the count by one for each
revolution in the other direction. A
unit in good condition should be ob-
tained. one which has negligible shaft
friction and needs almost no power to
drive it. If the counter is new (not
used) it will he satisfactory. A 4-
digit counter is necessary although
only numbers up to a little over 1400
are used.

Itemn 2 is a small spring ahout 1%
to 2 inches long. The spring should
be very light and flexible so that
practically no force is required to
bend it to a right angle. The spring

used by the writer was closewound
and its flexibility was increased by
pulling it out a little to separate the
turns slightly.

The third picce is a rubber bulb
from a medicine dropper. They come
in different sizes. The one selected
should have an inner diameter enough
smaller than the outer diameter of
the reel spindle so that when it is
placed over the spindle it will grip
tightly. A bulb with a bevel around
the open end is best since that gives
a thin wall at the spirdie end and will
work even with a very small amount
of the spindle showing above the reel.

The last item is a length of quarter-

{Continued on puye 139)

Fig. 2. Timing Chart. Use it to translate counter readings to time any recorder
using the NARTB standard hub or reel and at speeds of 7Y% or 15 inches-per-seconc.
A similar chart for recorders with RTMA reels can be easily devised by the user.
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LARRY TROMBLY, wopce, & ROBERT A. HATHAWAY, WoGTK
Walter Ashe Radio Company

Trhe complete Novice station: an efficient two-tube transmitter, a surprisingly efective simple receiver. and a single
power supply for both. With the power supply swilch in “receive’’ position. transmitter may be used for code practice.

Part 1. The transmitter and power supply of a complete

station which can cost less than fifty dollars, including

the receiver. The receiver

or at the advertisements in radio
periodicals may Icad onc to the
conclusion that amateur radio is a
fairly expensive hobby. In faci this
pbelief has discouraged a number of
beginners. particularly the younger
ones whose supply of cash is limited.
With this in mind, the writers have
set out to show that it is still possible
to gel started in amateur radio with a
very modest outlay. Twenty-two
years ago, one ol the writers got on
the air afrer having spent about
$22.00. Considering the rise in the
cost of living since that time, the cost
of the equipment to be described here
1s comparable and periormance is
better. Certainly the $22.00 outfit
didn’t provide vou with a T9X signal.
With slight modifications of circuits
tound In ARRL’s “"How to Become a
Radio Amateur” and *“The Radio
Amateur's Handbook™ and using all
new standard parts, a complete novice
station was built at a cost of slightly
less than £50.00. This equipment con-
sists of threc units, transmitter, re-
ceiver, and power supply. The re-
ceiver will be described next month.
The transmitter uses a 6AGT7 modi-
fied Pierce crystal oscillator which
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AGLAI\‘CE through radio catalogues

will  be

described next month.

has an untuned plate circuit using a
small peaking coil whose inductance
approaches  self-resonance on 80
mceiers. The amplifier uses a 6L6 with
a pi-section output circuit which per-
mits use ol random lengths of wire
as antennas. Coil data for both 80
and 40 meters is given in the parts
list. An 80-meter crystal can be used
for both bands: however, the ouiput
is beiter when the 61.6 is used as a
straight amplifier. Therefore a 40-
meter crystal is recommended when
the transmitter is used on that band.

Considerable effort was spent in an
attempt to make this transmitter
“foolproof™ in that it will not oscillate
with anyv seiting of the controls when
the crvstal is removed from the sock-
et. This insures that output will be
crysial controlled and on ithe proper
frequency, a condition which is quite
often unobtainable in transmitrers
using high-gain tubes such as the
6AGT and 61.6. The size of the 6AGT

EpiTorR'S NOTE: Although the equipment
in this and the coming receiver airticle
can_ be constructed from parts readily
available from any distributor. the unirs
ure sapplied in couplete kit forn. with
the ¢hassis already punched, by the Wali-
ter Asite Radio Company.

www.americanradiohistorv.com

plate coil. 180 microhenrys (a Miller
#6180 peaking coil), was critical in
eliminating anv sign of oscillation
when the crystal was removed from
its socket.

Complete TVI-proofing has not
been provided in this transmitter:
however. the tyvpe of construection used
gives a good basis for such measures.
Opcerated some 10 miles from a TV
station on Channel 5, there was no
disturbance to the picture with the
transmitter and the TV receiver sit-
ting side by side. Usec of a metal 6L6.
a coil shield, and a bottom plate on
the chassis should eliminate TVI even
in weak-signal TV areas.

The parts of the transmitter are
mounted on a 5" x 77 x 3" chassis.
The photographs will give an idea of
the parts location which is not criti-
cal. Instead of a milliammeter, a
pilot lamp PL, is used as a tuning
indicator. 1t protrudes through a hole
in the top of the chassis to the rear
of the oscillator tube. A half-inch
rubber grommet is fitted into the
hole. The bulb is screwed into its
socket and bhoth the hulb and socket
are held securely in place by pushing
the bulh up through the grommer.
Along the front edge of the chassis,
from left to right, are mounted the
lkeving jack and tuning condensers C.
and C.. At the center of the inside
back edge, a five-terminal tie strip is
used to terminate the power cable,
which enters the chassis through a
hole fitted with a rubber grommet.
This cable is shielded and ends in a
five-prong plug which plugs into the
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power supply. (The receiver power
cable connector will be a four-prong
plug. This arrangement eliminates
the possibility of plugging the trans-
mitter and receiver power cables into
the wrong power supply outlets.) The
heater leads should be of well-insu-
lated hookup wire and should be kept
close to the underside of the chassis.
Keep all of the other leads as short
as possible; in fact very little wire is
required other than the leads on the
components themselves and these are
trimmed down in most cascs.

In designing an economical novice
station. the use of one power supply
to furnish power for both receiver
and transmitter seemed appropriate,
especially since little more than a
switeh would have to be added to per-
mit this operation. This supply de-
livers 330 volts at 100 ma. for the
tube plates, and 150 volts regulated
for the screen of the oscillator and
for the receiver. The regulated volt-
age on the oscillator provides excel-
lent keyving and this 150 volts is
supplied to the oscillator screen grid
even when the ‘‘send-receive” switch
is in the “receive” position, which per-
mits the operator to spot his fre-
quency on his receiver.

This arrangement is also ideal for
code practice but. aithough very low
power is used, it is advisable to dis-
connect the antenna from the trans-
mitter before practicing. The previ-
ously discussed features hold true il
the transmitter and power supply are
used along with other makes ol ama-
teur rveceivers instead of the receiver
to be described next month. The
“send-receive” switeh should be in the
“receive” position for hoth frequency
spotting and code practice, irrespec-
tive of the receiver being used.

The power supply parts are
mounted on a 3" x 7" x 2” chassis
as shown in the photograph. The

“on-oft” switch and the “send-receive”
switeh are mwounted along the front

Under-chassis view. Although a compact chassis is used. wir-
Care should be taken not to
overheat parts while soldering. Note that stator connections on
the tuning condensers are made to ends of the stator bars
rather than to the lugs (near chassis lip) to insure short leads.

ing is not crowded or difficult.
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Ry—27.000 ofon. Vy w. res.

R,—10.000 ol 1y w. res,

Ry—47 ohm, Uz w. res.

R,—18.000 ohim. 2 w. res.

C,, C.— 140 uufd. var cond.

Cs Cy. Co, C, C.. Ciw Ci—.08 ufd.. 300 v.
dise ceramic cond.

C-—220 pufd.. 500 v. ccramic cond.

C-—100 uufd.. 500 3. ceramic cond.

RFC,\—2.5 mhy.. 50 ma. r.f. choke { National
k-50)

KFC.— 180 uhy. peaking coil (J. W. Milier Co.
6180}

RFC,—1.8 ahy. r.f. choke (Ohmite Z-144)

2z z

RFC,—2.5 mhy.. 100 ma. r.f. choke (National
R.100)

I, —80 mi.—A45 1. 220 en., 11" dia.
FO0 m.—18 1. =20 en. 1V dia,
Both coils closewound on 4-prong plug-in
forms

J,—Open eircunt jack

I'—35-prong cable plug

PL,—6 v.. 150 ma, pilot light

Xital.—80 or 40 m. crystal (37003750 ke.;
7175-7200 ke.}

V,—6AG7 tube

V.o—616 tube

Schemalic of the inexpensive transmitter.

The separate power connection for the

BAG7 screen grid (P, pin 3) provides a regulated voltage supply for the screen. re-
sulting in improved oscillator stability and enabling oscillator to be used with a
receiver for code practice and frequency spotting without putting the whole trans-

mitter on the air.
face of the chassis and the output
sockets and line cord are mounted on
the back face. A hole is cut in the
chassis large enough to clear all the
leads fronmy the power transformer,
and the leads from the choke are like-
wise fed through the chassis in a rub-
ber grommet. Care should be taken in
wiring up the *“send-receive” switeh;
close inspection of ils operation will
indicate the correct terminals to use.
The a.c. power cord is connected

www americanradiohistory com

Two-tube circuit has many advantages over simpler rigs.

through the internal jumper of the
0D3 as a safety measure (the supply
is “killed” if the tube is removed);
the connections to pins 3 and 7 of the
0D3 are not neceded for the voltage
regulating function.

After having carefully checked the

wiring of both power supply and
transmitter. vou are ready to test
these units. With the “send-receive”

switch in the “receive’ position. turn
on the power supply. The 0D3/VR150

The completed transmitter has a neat. businesslike appearance.
Its power and performance are similar fo those of “standby”
rigs used by experienced amateurs. J. and knobs for C. and C.
are along front face of chassis: the tuning indicator bulb
can be seen at left rear corner. antenna stand-off at right.
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NOTE:
TERMINAL S 387
ARE PINS ON
THE Q03 TUBE

SOCKET

Ry—100.000 ohwi, I w. res.

R.—10.800 ohm. 10 2. res.

C,, C.—8/8 ufd., 450 ». cloc. cond.

CH\—10.5 hy,, 110 ma. filter choke

T\ —Poner trans. 350-0-350 v, @ F20 ma.; 5 ».
@ 3 wnps,: 6.3 v. @ 4.7 wnps.

RECEIVER

TRANSMITTER T__é'
S =—38.p.s.10. toggle sw.
S.—D.p. 2-pos. rotary sw.
Py—d-pin socket
P.—5-pin socket
Fi—5Y3GT rube
V —O0D3/VRISO tube

Schematic of the power supply for the inexpensive Novice station.

As the screen

grid of the 6AG?7 transmitter oscillalor is connected in both positions of 5., the
tube can oscillate weakly and may be used with a receiver for code practice,

regulator tube should show a blue
glow. On the receiver. tuned to the
frequency of your erystal, vou should
hear a clean signal as you close the
key. Next. with bhoth tuning econ-
densers set to maximum capacity.
throw the “send-rececive” switch to
“send”. The tuning lamp will glow
brightlv. Tune €. for a dip in the
brilliance of the tuning lamp, PL..
This point indicates resonance of the
616 plate circuit. If all has gone well
so far and you are a licensed ama-
teur, vou are rcady to load the irans-
mitter with an antenna.

Any piece of wire 60 feet or longer
can be used for hoth 80- and 40-meter
operation. The optimum length for
the 40-meter Novice band is about 63
feet and for the 80-meter Novice as-
signment it should be 125 feet. \WVith

Rear view of the power supply.

a.c. cord. The larger tube is
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Along the back edge, left o
right, are the receiver and transmitter power sockets and the
the 0D3 wvoltage

the antenna connected to the trans-
mitter, check for resonance by swing-
ing C, slightly back and forth and
watching PL.. Now slowly open con-
denser C. a little bit at a time and,
after each change of C. check for
resonance with €., You will {ind that
the dip in the brilliance of the tuning
lamp becomes less and less as you
continue to open C. When you have
opened C. to a point where you can
just detect a dip in the tuning lamp
as you tune €, the transmitter is
fully loaded and ready to go.

As much tuning as possible should
be done with the transmitter econ-
nected to a dummy load rather than
o the antenna to prevent unneces-
sary QRM on the heavily loaded ama-
teur bands. A satisfactory dummy
load can be made with a 25-watt light

regulator.
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hulb and two short clip leads. ‘The
leads are soldered to each connection
of the hulb and then one lead is
clipped to the antenna terminal and
the other one to the metal chassis of
the transmitter. Tuning procedure is
the same as that outlined before when
feeding power to the antenna. The
25-watt light bulb will glow to nearly
full brilliance if your transmitter is
properly tuned. It should be noted
that the setting of C, and C. quite
likely will not he the same when op-
erating the transmitter into the dum-
my load as when feeding the antenna.
This is true unless bv chance the an-
tenna and dummy load present the
same impedance to the transmitier.

This transmitter and its companion
receiver have been used successfully
on the 40- and 80-meter bands, includ-
ing the crowded Novice portions of
these two bands. Reports on the sig-
nal from the transmitter have been
excellent and both coasts were worked
with no difficulty. 579X reports at
distances over 1000 miles have been
consistently received and i1 was grati-
fving to be able to hold our own in
competition with transmitters of
much higher power. Naturally the
best results will be obtained when the
best possible antenna is used. Run-
ning 30 watts input, and with a little
patience and some late night hours
on your part, this transmitter is quite
capable of producing foreign contacts.

Experienced amateurs will recog-
nize the fact that the transmitter and
power supply are not only well suited
for the Novice, but that thev can do
a fine job as the regular rig for the
old-time *“c.w. hound”. Many of the
present day hams who have been
weaned and raised on higher power
will be surprised to see what can be
accomplished with this small compact
outfit, It is ideal for the high power
man as an inexpensive standby rig in
the event of rebuilding or breakdown
of the “big rig”, too much TVI, or
high electric bills, (To be continued)

Under-chassis view. Ground conneclions are made to lugs under
socket mounting screws. Power transiormer leads come through
grommeted hole near S, at right.

Wiring will be fairly easy.
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BREAK-IN WITHOUT RELAYS

By BRUCE F. BROWN, WéTww

tems emploving relavs for trans-

mitter and recciver control are
slow-acting, causing undesirable clip-
ping of first letters or svllables, In
addition to acoustical noise in the
“shack”, relays cause distracting
clicks and pops in ihe receiver and
may even cause TVI.

The eleectronic break-in system to
be described has none of the attend-
ant disadvantages of relays, and it
may be added to the station with little
or no modification of existing control
circuits, It is fast-acting, it makes
clipping virtually undetectable, and it
causes no distracting noise. Since the
receiver is operative during every
pause in speech the channel can he
monitored for interfering signals. This
same feature makes it possible to in-
terrupt a station equipped with this
system. The parts values in the sys-
tem have been chosen so that the
receiver cuts off before the trans-
mitter is energized, and the transmit-
ter cuts off before the receiver is
re-energized. Any possibility of feed-
back is thus eliminated.

For the principle of operation. refer
to the schematic. Audio is picked up
from an cxisting speech amplifier and
applied to the input circuit of V.
V., in turn, amplifies the audio sig-
nal and applies it to V.. whieh pro-
duces a rectified negative control
voltage across R. and C.. This nega-
tive control voltage biases V.. to
cut-off causing V., and V, to eonduct.
The conduction of V., biases V. well
past cut-off, thus removing screen
voltage from the r.f. and i.f. screens
of the receiver. When V, conducts,
the 60-volt negative blocking bias pro-
duced at its cathode is shorted to
ground thus unblocking the trans-
mitter grids.

The time constant of R, and C, has
been chosen so that with continuous
talking the receiver will remain cut
off and the transmitter will remain
energized. However, at the ends of
sentences or during any other break
in continuous speech, the receiver will
become operative. and the transmitter
will be de-energized. If it is desired
that the receiver be operative be-
tween words, the value of C. should
be reduced. The correct capacity can
he determined easily with a li‘tle ex-
perimentation. Switch S, disables the
voice-control cirecuits when manual-
control switching of the receiver and
transmitter is desired.

In order to simplify the power sup-
ply. V.. is operated with a grounded
plate. This eliminates the neced for a
scparate positive supply. A well-fil-

VOICE-CONTROLLED break-in sys-

September, 1953

The all-electronic break-in system is

small and is easily adapted to most

stations using voice control, Welliltered negative power supply is needed.

Voice-controlled break-in without relays switches receiver

and transmitter without bothersome clicks or noise blasts.

tered negative power supply is neces-
sary, however, since any ripple volt-
age appears as input to V,. and would
cause false operation of the cireuit.
Although the maximumn heater-to-

cathode voltage ratings of V, and V;
are exceceded, no trouble has been ex-
perienced. The purist, however, may
wish to usc separate heater supply
windings. (Continued on payge 132)

Complete schematic of the all-electron-
ic voice-controlled break-in system.
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V.. Vi—12A4U7 tube

V., V,—6Y6G tube

Ve—0A2 tube
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U.H.F. TEST EQUIPMENT ADAPTER

PHILCO

VP o LT SIOMAL GANIRATOR ADAPTO

M

converting v.h.f. service instruments to u.h.f. use.

Fig. 1. The Philco adapter for

You can adapt your v.h.f. signal or sweep generator

to u. h.f. measurements with the unit described here.

tetevision was launched, there has

been an urgent need in all service
shops and laboratories for qualitv-en-
gineered and low-priced u.h.f. service
equipment,

The need for this type of equipment
was foreseen by many eiectronic man-
ufacturers. The result of a great deal
of research and design work at Philco
is a unit which prevents obsolescence
of existing v.h.f. signal generators.
This unit, the Philco Model GR000
v.h.f.-to-u.h.f. signal generator adapter

DUE to the speed with which u.h.f.

(sce Fig. 1), uses the Philco u.h.i.
tuner as its heart.
This instrument will adapt any

present v.h.f. signal or sweep gener-
ator, set at 60-mc. output, to any
ultra-high frequency between 470 to
890 mc. This gives full channel cov-
erage, from Channel 14 to 83. The
adapter has sufficient handpass (15
mec.) 16 convert the entire sweep range
of a sweep generator t¢ u.h.f. frequen-
cies. Markers mav be fed into the
adapter and measurements made the
same as at v.hi.  Field strength
meters may also he converted by the
instrument to operate on u.h.f.

The adapter may also be used to
convert anv u.h.f. signal to Channels
2 or 3 on a TV receiver. Thus, it
serves to check the over-all operation
of u.h.f. converters and tuners rapidly.

As will be described later. this
adapter has certain advantages over
regular u.h.f. generators-and is less
expensive. Basically, the G8000 eni-
pPloys a continuous-tuning variable
condenser system to cover the u.h.f.
channels by the superheterodyne prin-
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ciple in which the oscillator frequency
beats with a 60-mc. signal, and the re-
sultant frequency sum is used as a
u.h.f. signal. (Sce Fig. 4.) Since there
are no vacuum tubes used in series
with the signal, and since the mixing
is done by a crystal, it follows that
the adapter can be used in reverse
to change u.h.f. to v.h.f.

A v.hi signal having a frequency
of approximately 60 megacycles is fed
into the 75-ohm input connector of
the adapter, and is coupled by means
of the low-impedance winding on
transformer, T, to the slug-tuned scc-
ondary of this transformer. (See Fig.
6.) From this point the signal is ap-
plied to the crystal mixer assembly,
consisting of L;-L. and €., and CD,. A
signal generated by a local oscillator
consisting of a type 6AF4 uw.h.f. triode.
V.. and its associated circuit, is intro-
duced into the crystal mixer cireuit
by means of a 300-ohm miniature
transmission line and the mutual
coupling between L.-L. and L.-L.. This
results in a beating together of the
v.f. input signai and that from the
local oscillator.

The beat frequeney, which is equal
to the sum of the local oscillator fre-
quency and the v.h.f. input frequency,
is passed on toward the u.h.f. output
of the adapter by the mixer tank and
tuned output tank circuits. All other
beats and responses are greatly at-
tenuated. The transfer of signal en-
ergy between the mixer assembhly {or
board) and the mixer tank circuit is
accomplished by means of the mutual
coupling between L, and L., while sig-
nal transfer between the mixer and
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DAN LERNER and WINSTON STARKS

Test Equip. Section. Phileco Accessory Div,

the uh.f. tank circuits is brought
about by the mutual coupling between
L. and L. and the stray capacitance,
C.. From the output tank circuit. the
w.h.f. signal is coupled, through a 156-
ohm transmission-line matching sec-
tion and two 680 ppfd. condensers. to
the 300-ohm u.h.f. output terminals of
the adapter.

The transformer-type supply pro-
vides a 6.3-volt a.c. power source for
the heater of the |ocal oscillator tube.
A cathode-type full-wave rectifier
tube, the 6X4, is used in conjunction
with a resistance-capacitance filter to
furnish a hum-free plate-supply volt-
age for the oscillator.

The use of the G8000 adapter is
simple and straightforward in all of
its applications. Whenever a v.h.f. sig-
nal is to be converted to u.h.f, it is
simply fed through 75-0hm coaxial
cable to the v.h.f. connector on the
adapter. This signal must be at a fre-
quency of 60 mc. for the dial calibra-
tion to hold true. Variation from 350
to 70 mc. is possible with a propor-
tionate reduction in conversion efli-
ciency, plus a loss of frequency cali-
bration. The resulting u.h.f. signal ap-
pears at the u.h.f. connector. In this
case, the u.h.f. connector is treated as
the signal source.

When used to convert to uh.f, the
attenuator of the regular v.h.f. gener-
ator can still be used. To anyone whe
has ever tried to attenuate a u.h.f.
signal, this feature will be welcomed
as the logical solution for accurate
and convenient control of u.h.f.
signals.

Markers ecan be produced by v.h.f.
generators coupled into the v.h.f. in-
put cable to the adapter. The marker
generator is handled just as if it were
being used on a response curve at
60 me.

Operation of the GS8000 adapter in
reverse is also a simple and straight-
forward procedure. A u.h.f. signal is
fed into the u.h.f. antenna terminals.
The v.h.f output terminals are con-
nected to whatever device is intended
to accept the v.h.f. (at approximately
60 mc.). Then the u.h.f. dial is tuned
to the incoming u.h.f. signal or for
maximum v.h.{. output.

U.H.F. Test Hints

There are a number of precautions
which should be taken whenever mak-
ing tests at u.h.f. frequencies. It is
necessary to use some new techniques
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and to be more careful about observ-
ing some old ones. Some of the points
which should be kept in mind are
outlined here:

1. All connections at u.h.f. should be
made with coaxial cable, except where
open-line connectors are provided,

2. Connections should be neat. short,
and with rhe minimum number of
splices. bends, or any kind of varia-
tion in the line. Even a shielded cable
shouid be carefully placed in a wh.f.
test setup. especially when leakage or
standing waves are important in the
test.

3. As in the case of v.h.[. gener-
ators. the end of any tlest line must
be terminated in the characteristic
impedance of the line. The termina-
tion should be a resistor of the ':-
walt carbon type. The only exception
to this is the case where the cable
will be terminated by the device
which it is feeding. If the device does
not have the correct ferminating re-
sistance. then a simple resistance
matching network can be devised, as
shown in Fig. 3. which illustrates
how it is possible to match a 300-ohm
balanced line to a 75-ohm load (in this
case. a 7o-ohm wh.f. tuner mput).

4. The input and outpur cables of
the G8000 should be kept apart to
avoid signal leakage through the unit.

5. The test setup on the bench
should be arranged to avoid crossing
or naralleling ol cables.

6. Hot cables in a test setup may
be due to improper termination of
cables or location of cahles in such a
way that signal lecakage causes can-
cellation effects. ‘When observing a
sweep curve. it may be desirable to
shift the cables and test equipment
around the bench to reduce hot cable
effects. It may be desirable. in some
test setups, to use a copper or brass
sheet on the table as a base for the
sional geénerators and the unit being
tested.

7. Matching transformers and at-
tenuaiors of the type used for v.h.t.
tests will generally be found unsatis-
factory for use at u.h.f.

8 False responses {rom sweep gen-
erators will be minimized by the tuned
circuits of the G8000 adapter. Such
responses will be of relatively low am-
plitude and can be minimized even
further. if theyv appear in some partic-
ular setup, by careful placement ol
rables or test equipment.

The test setup for using the G8000
to c¢bserve the response curve and
align a TV receiver at uh.f. is shown
in Fig. 5. Fig. 2 shows the adapter
bein r used for standing wave measure-
men s with a suitable delay line. Man
other applications are possible for this
instiument, both in the service shop
and the laboratory.

Tle [cature of heing able to con-
vert a Channel 2 or 3 signal to an:
uh.f channel, simply by setting the
adag ter dial to the desired u.h.f. chan-
nel, is vatuable for the service tech-
nician and the TV dealer. In areas
wheire there is not yet a u.h.f. channel
on the air, but where one is expected,

September, 1953

38000

W SCFT (APPROX}
300 OHM LINE '

(]

B+ FIL.
VOLT. vOLT

Fig. 2, Test equipment setup for stand.
ing wave measurements along 300-ohm
lead-in line using the Philco adapter.

Fig. 3. Test setup for the alignment of
u.h.f. tuners using a v.h.t. sweep gen-
erator and the Philco G8000 adapter.

UKF TUNER

(U.HF OSCILLATOR}

LHFE OSC
L FREQ +60MC

UHF OUTPUT -

VHLE GEN.
-~ MARKER
> SWEEP
oreel 18§ 68000
/]
@, ==
(VHF
A= w
VHF
10 RECEIVER
R O ete. 28 o9

Fig. 4. Simplified diagram showing the
basic components of the Philco adapter.

service technicians can use the adapter
to provide themselves with a wh.f.
signal coimesponding to the channel

Fig. 5. Tesl equipmen! setup for align-
ing a TV set on uhd. with the G8000.

techniques. TV set dealers can use th
adapter to test and demonstrate the
reception on uh.d. of the converters

they are expecting. In this way, they as well as the uwh.i.-v.hhi. sets they
can familiarize themselves with u.h.i. expect to sell. |
Fig. 6. Sthematic diagram of the Phileo v.h.l.-to-u.h.l signal generator adapler.
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By BERT WHYTE

section in Rapio & TELEVISION NEwS

may cause some lifted evebrows, in-
asmuch as the editorial coverage of
this magazine has alwayvs heen on a
technical plane. However, the results
of a recent survey of our readership
has convinced us of the need for this
tvpe of coverage. In this section the
technical aspects of the recording will
be fully covered, as to frequency re-
sponse, dvnamic range, distortion con-
tent, tracking, spindle hole eccentric-
ity if present, surface noise, transient
response, ete. Since the ultimate goal
of most high-fidelity experimentation
is the greater enjovment of music, the
section will include pertinent musical
data about the recordings revicwed,

It will be the policy of this depart-
ment to name the equipment used in
the reviews, as well as the acoustical
environment of the equipment. Fach
month the equipment used will he
tested by an independent group of
qualified engincers and “certified” as
to the operating perfection of all ecle-

THE introduction of a record revue

ments, from pickup through Iloud-
speaker.
Fquipment wused this month:

Weathers FM pickup, RehOkut T12H,
Fisher preamp equalizer, McIntosh
50 watt amplifier, Jensen G-610 “Tri-
axial” in Jensen {olded-horn corner
enclosure. Speaker was placed in hard
plaster corner, room has ahsorptive
wall opposite speaker, carpeted floor,
three reflective walls, hard ceiling,
usual upholstered furniture. Rever-
beration time about 2 seconds, prac-
tically no slapback.

RESPIGHT

THE PINES OF ROME

FOUNTAINS OF ROME

The Minneapolis Svmphony Orehestra
conducted by Antal Doreati. - Mereury
30011, 33Y% rpmy AES curve. Priee
$5.95.
The Vienna State Opera Orchestra con-
ducted by Argeo Quadri.  Westminster
5167, 33'4 rpm, AES curve. [I'rice
$3.95.

These offerings might be called the
“dilemma of the db”, or “which one
has the mostest.” Respighi wrote
some of the most rip-roaring music in
history. The loudness of his music is
almost overshadowed by the loudness
of the adherents of these discs. Seldom
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has such vociferous controversy raged
over phonograph records! Each camp
is firmly convinced that the other is
composed of members of that ignoble
musical fraternity. Theta Epsilon Beta
(Tin Eared Bahoons)! Why all this
uproar? Armed with both discs, I de-
cided to listen and learn.

One thing is immediately apparent.
Both the Mercury and Wesiminster
discs are highly exciting recordings.
Equally apparent is the difference in
recording techniques. The cngincers
of both companies have tried to reach
the same goal, bhut by totallv differ-
cent approaches. The Mercury people
employed their by-now-famous, single
Telefunken mike suspended at some
optimum point over the conductotr’s
podium. And Westminster? well, 1
wasn't present when the recording was
made (and Westminster ain't tellin')
but 1 suspect they utilized a clever
new version of an old technique used
for “pop” dates! Each choir in the
orchestra (brass, woodwind, ete.) is in-
dividually miked with reflecting or
damping boards as dictated by acous-
tic outputs of the instruments, and
then mixed by the engineer on the
console. Usually an omni-directional
mike is suspended for hall reverbera-
tion to enhance the liveness of the
recording.

Both recordings are productive of
some ferrific sound. If you have a
ven for the satisfving thump of bass
drum and tympani, the crash of cym-
bals, then this is your meat. With con-
trols set flat and with proper equaliza-
tion for cach disc, the Wesfminster
seemed more strident than the Mer-
cury, although string tone was gen-
crallv well ahove average. It was in
the last movement of the “Pines of
Rome,” which is fortissimo with a
vengeance, that decided me in favor
of the Mercury version. Now, I'm all
for high-fidelity sound and the more
cyvceles per, the better. But | think it
is a cardinal sin to overlook the fact
that we are still dealing with music,
and that certain rules and a modicum
of taste should be preserved. What I
am referring to is the overblown dy-
namics and odd phrasing evident in
the Westminster disc. Partly this is
Mr. Quadri’s sin. but the greater part
is the overzealous “dial twiddling"” of
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the engincers. Had the tremendous
climax come over completely free of
distortion, it might have passed notice.
But alas! the last few bars give far
from mute testimony of the heavy
hand on the controls. The dvnamic
range of the Mercury disc is unbeliev-
able. I had the good fortune to hear
the original tapes on the Mercury,
“Pines”” The transfer {rom tape to
LP, via the sensational new Miller
cutterhead was an astounding dem-
onstration of what ecan be cut into a
disc. in terms of dynamic range, fre-
quency response, and lack of distor-
tion. Performance-wise. Dorati and
the Alinneapolis have far better com-
mand of the score; Dorati. often called
a “cold” conductor, displavs little of
that attitude here and instead is high-
ly evocative in the lyrical sections.
Mr. Quadri does a competent job,
within the limits of his insight into
the score. but suffers from an orches-
tra far less disciplined than this col-
orful music demands. Surfaces of both
recordings were very good. Sunmming
up; a few years ago either disc would
lhave been manna from heaven. Now
with two very exemplary versions
around, vou’ve got a problem. Some
people like vanilla and some like
chocolate. I like the Mercury.
Note: Anent the reference to the
Miller cutterhead most of the Mer-
cury “"Olympian Series” recordings
originally cut with the Grampian head
have heen recut with the Miller with
results even more spectacular than the
original. You ean identify the new
pressing by the leiters “MF.”

GOULD

SPIRITUALS FOR ORCHESTRA
GERSHWIN

PORGY AND BESS (arr. by Robert

Ruszell Bennett)
The Minneapolis Svinphony Orchestra
conducted by Antad Dorati. Mereury
MG50016, 334 vpm, AES curve. Price
£5.95.

Fabulous!! A more apt description
of this recording would be hard to
find. In many years of listening I have
heard many great combinations of
performance and score, recording tech-
nique and superb orchestras. In this
recording a happy amalgam of all
these factors has resulted in one of
the outstanding listening adventures
of this or any other vear. The Gould
“Spirituals,” is the prize side on this
disc and the side which I will review,
although the “Porgy” is magnificent
musically and technically.

I predict that “Spirituals” will sup-
plant Varese's “lonisation.,” as the
demonstration record par excellence.
Since the Gould score is also extreme-
Iy interesting and listenable music,
this will come as blessed relief to
thousands of wild-eved and long-suf-
fering wives who have heen under
siege by 110 db of fire siren, assorted
gongs and bells and of course, the
lion's roar. As a demonstration piece
for transient vesponse and dynamic
range, this disc has no peer. In five
movements, “Spirituals.” encompasses

(Continued on page 157)
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HE 1954 Zenith televisior receivers
T 1tilize the following chassis: 19L25,

9L26, 19L27, 19L28, 21L21 and
291.20. These form the “Super K"
or “L"” series. designed for the best
possible reception of hoth uh.f. and
v.h f, TV signals in extreme fringe as
well as local areas.

Tuner

The “Super K" chassis incorporates
an improved signal-to-rnoise ratio, 12-
pos tion turret tuner. using a 6BRKTA
cascode-type r.f. amplifier, and a 6US8
triode-pentode used as a mixer and
oscillator. The turret is shipped from
the factory with twelve pairs of v.h.f.
striy in place; however, it may be
filled with anv combination of twelve
u.h.’. or wv.h.f. pairs of strips. The
tuner may be removed from the re-
ceivar without taking the chassis from
the cabinet. Merely disconnect the
fine tuning shafi. remove the antenna
lead and plug-in connections, and then
remve four small screws.

The complete circuit diagram of the
tuner with the channel selector switch
in 8 v.h.f. position is shown in the
upper left of Fig. 1. The antenna is
connected to a center-tapped primary.
Two i.f. rejection traps. resonated to
approximately the center of the if.
bandpass, increase the if. rejection
on Channel 2 and on u.h.f. These traps
are lesigned so that additional reso-
nant freguencies are not present in
the u.h.f. band.

The r.f. grid coil is returned to
ground through a trimmer condenser,
., which is adjusted to approximately
equal the value of the input capaci-
tance of the 6BKTA.

Th: principal reason for using the
6BK A cascode r.f. amplifier is to ob-
tain the lowest possible noise figure
on al channels. The cascode inter-
stage is series-tuned near Channel 13
by means of a series coil, L, connected
betwcen the first plate and second
cathole. The two triode sections are
connected in series and, therefore,
have identical values of plate current.
The grid of the second triode is held
at a fixed potential by means of a
voltag e-divider network between “B+”
and ground. thus giving a relatively
rapid cut-off of the plate current of
the fi st triode section, which is con-
trolled by the a.g.c. voliage.

A pair of double-tuned circuits is
proviced bhetween the r.f. amplifier
plate and the mixer grid. The two
coils :.re returned to ground through
a common inductance, L:, which pro-
vides s;ome coupling bhetween the cir-
cuits on the high channels. On Chan-
nel 13 the coupling between the coils
on th2 strip actually opposes this
commuon inductance coupling slightly,
while i the lower channels this com-
mon nductance coupling is rein-
forced in varying amounts by the
coupling between the coils on the
strip. All other coupling media be-
tween the circuits have been carefully
avoide 1.

The mixer grid and r.f. plate coils
are made identical by returning the

Sepiemser, 1953

By
BRIAN J. MAROHNIC
TV Field Engineer, Zenith Radio Corp.

Complete service information on the new 1954 Zenith

TV sets, including full schematic and alignment data.

converter grid through a 19 uefd. series
condenser. C.. This simplifies the
standardization of the coils. thus re-
quiring fewer different types.

The oscillator tube is decoupled
from the coil on the strip by means of
a 5.5 wpfd. series condenser, C.. This
effectively increases the inductance
value of the oscillator coil, and there-
by minimizes the effect of contact and
other stray inductances, and reduces
the effect of tube voltage variation on
the oscillator frequency. The variable
condenser tapped on L., and designat-
ed as the fine tuning control, is used
at the factory for standardizing the
circuit. and as a fine tuning control by
providing a stop which, after the fac-
tory trimming adjustment, permits
the condenser to he turned only two
turns out of the several in its com-
plete range.

Where leads are brought out of the
oscillator compartment for the “B-+"
and heater, feedthrough ceramic con-
densers and series r.f. chokes provide
good isolation of all occillator r.f. cur-
rents. Besides the normal shielding,
some extra shielding is provided over
the grid and cathode leads to the sec-
ond triode of the 6BKT7A which ex-
tends into the oscillator compartment.

All changes, going from v.h.f. to
u.h.f,, are made hv simply turning the
channel selector knob from a v.h.f.
channel to a u.h.f. channel. The opera-
tion of the receiver is exactly the
same on uw.h.f. as it is on v.h.f., and
there are no additional Kknobs or
switches. The u.h.f. antenna, if re-
quired. is connected to the same tubu-
lar 300-ohm line. through an isolation
filter. as that used to feed the v.h.f.
signal to the receiver input terminals.

This tuner converts the u.h.f. signal
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to the 40-mwc. if. frequency used by
the receiver. In the upper lefi-hand
corner of Fig. 1 is shown the circuit
of a u.h.f. strip. The u.h.f. strips are
similar in size to the strips used for
v.h.f. Incorporated on the u.h.f. chan-
nel strips is the u.h.f. preselector, the
u.h.f. cryvstal mixer, which derives its
local signal from a crystal multiplier
between the mixer and v.h.f. oscil-
laior. and coils for tuning the r.f. grid
and plate, and the converter grid to
the intermediate frequency. The con-
verier output connection renains un-
changed. These circuit changes are
made entirely on the channel strip
itself.

The triode of the 6U8, which is used
as the v.h.f. oscillator, is also utilized
as the oscillator on u.h.f. The oscil-
lator tube. however. is operated on
v.h.f., and its output is multiplied to
u.h.f. by the crystal multiplier.

To feed the oscillator power into
the cryvstal multiplier, which is inside
the antenna compartment, a short co-
axial cable is used. The possihility of
coupling oscillator power to the an-
tenna is avoided by providing a stator
contact, #6. which has an eflfective
ground finger on either side of it—and
the best possible shielding around it.
This contact is fed by means of the
short coaxial cable, extending into the
oscillator compartment to an extra
stator contact. which is not used on
v.h.f. For u.h.f., a small condenser is
connected hetween this terminal
(#11) and the plate end of the oscil-
lator coil. Further isolation between
the multiplier contact, #6. and the
antenna is provided by the u.h.f. tuned
circuits on the channel strip.

Coils LA and LB are preselector
coils tuned to the incoming u.h.f. car-
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rier frequencies. Coil LC is a mixer
col which combines the multiplied
os illator frequency with the incom-
in;z signal to produce the 40-mec. if.
Ccupling hetween the antenna and the
first tuned circuit is accomplished by
means of a very small center-tapped
loop, inductively coupled to the low
po ential end of the coil. Coupling
frcm the second preselector circuit to
the mixer is accomplished by a small
locp, one side of which is returned to
a 20 ppfd. r.f. bypass condenser, and
the other side is connected to the
crystal. This r.f. bypass condenser also
forms a part of the matching network
to the 6BKTA grid. The other side of
the mixer crystal connects to a tap on
the multiplier coil, near the low po-
tential end, to obtain oscillator excita-
tionn for the mixer. The multipiier
'ryvstal is connected to another tap,
sliphtly higher on the multiplier coil.
The other side of the multiplier crys-
tal connects 1o the oscillator through
1the turret contact and shielded cable
mentioned previously. The entire as-
semr bly is mounted in a metal casting,
whizh provides excellent shielding for
the preselector and multiplier circuits,
both from each other and external in-
flue 1ces.

T e 40-mc. signal is applied to the
6BR TA grid through a pi network. Re-
sister, R., supplies a steady % milli-
ampere of current through the crystal.
The steady d.c. current creates a con-
stant load at all times across the
tuncd circuits.

Tl e main oscillator tuned tank is
loca ed in the tuner chassis. This tank
ciretit is in series with a small tun-

ANT.
TO THE
=§‘;§io LhiE] 4575 [ ar sTact converTe EXIST.
3% ; Ral =l NOW 18T 1#, NOW 2ND L[, ING
7 TUNED CxTs MIXER a.2s Y LR AMPL.
333.75 55375 SND e o o
RECEIVER
595 | mC
XTAL
MULTIPLIER 148.73MC
148.73X4=593MC FINDAMENTAL

Fig. 2. Block diagram of the Zenith u.hj. tuner strip conversion method
showing how conversion to the receiver's i.f. is effecled for Channel 27.

able coil, mounted on the strip, which
adjusts the oscillator to the funda-
mental frequency desired. The sine-
wave output of the oscillator circuit is
fed 1o the germanium harmonic gen-
erator cryvstal. The crystal conducts
only on the very peaks of the waves,
and its output consists of sharp pulses
which are rich in harmonics of the
tundamental frequency. The oscillator
tuned coil is adjusted to the desired
harmonic frequency (by means of a
metal serew which enters the coil and
changes its inductance), and is excit-
ed at that frequency onlyv. This is il-
lustrated in Fig. 2, which is a block
diagram of the operation of the tuner

for Channel 27 (548-351 me.). Here
the fourth harmonic of the funda-
mental oscillator frequency, 148.75

me.. excites coil LC which is tuned to
385 me., with the result that this fre-
quency mixes with the video carrier
frequency of 549.25 me. 10 give the de-

sired video i.f. The actual conversion
takes place in the mixer ervstal,
C e

The 6BKT7A and the 6U8 pentodc
section become i.f. amplifiers for u.h.f.
by means of i.f. coils inserted into
their circuits by the u.h.f. strip. The
output of the 6U8 pentode section is
fed to the regular if. section of the
receiver.

The complete change to uhf. cir-
cuitry takes place as the u.h.f. strip
clicks into position. The multiplier
circuit can be tuned by connecting a
voltmeter which has a full-scale read-
ing of .2 or .3 volt to the turret con-
tact for the 6BK7A grid. With the
proper oscillator strip inserted, and
the oscillator on the correct fre-
quency, the multiplier tuned circuit
can be adjusted for a dip in the volt-
meter reading. Optimum excitation is
that which causes the voltage across
the cryvstal to drop to approximately

Table 1. Alignment procedure for the video i.l. and sound circuits of the Zenith “L'* series chassis.

o™
e T e

r—
VIDEO LF. ALIGNMENT
SIGNAL GENERATOR CUTPUT |
STEP FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS

1 V.T.V.M. Point E in Bias to—- 2 volts Use a 2-volt battery with
Fig. 1 potentiometer across it.
Connect positive termi-

nal to chassis.

2 43.5 mec. Pin 1 of V, Oscilloscope Pin 2 of V4 T, (top and bottom) Adjust generator for 3-
center fre- (Test through 10,000-| (Test point for max. gain with volt peahk-to-peal de-
guency, 5 point ohm isolation D" and | 41.25 and 45.75 mc. tector output.
me. devia- R resistor ground) marhers in valleys
tion | of response curve

3 43.5 mec. Pin 2 of V, Oscilloscope Pin2of V; L., L., and L., for It may be necessary to
center fre- (Test through 10,000~ (Test point minimum marhker reduce bias to zero (or
quency, 5 point ohm isolation D’ and amplitude at freq. go slightly positive).
mc. devia- “A") resistor ground) shown in Fig. 1
tion

. 43.8 mc. Pin 2 of V. Oscilloscope Pin2of V T., T., T, and L; for Readjust bias to—2 volts
center fre- (Test through 10,000- (Test point response curve be-
quency, 5 point ohm isolation "D" and | low
mec. devia- - resistor ground) i —rrﬁ' .
tion ~

CALD0-8

SOUND CIRCUIT ALIGNMENT

(41}

HBSE

Septen ber, 1953
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Tune to on-the-air TV 1 L. (top and bot- Adjust step attenuator
channel tom), L, L.: and to level where '‘hiss™ is
R.;, for cleanest heard.
sound, min. buzz
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SHIELD
PN

SECOND CONTROL
(QUADRATURE GRID)
PINS

FIRST CONTROL
(LIMITER GRID)Y

catnone PIN 2
PING

MINIATURE TUBE ENVELOPE

Fig. 3. Element arrangement of the 6BN6
used as the sound limiter-discriminator.
the no-excitation

one-half voltage.

I.F., Sound, and Video Circuits

The intermediate frequency ampli-
fier in the Zenith “Super K’ chassis
is of the 40-mc. tvpe, and consists
of three transformer-coupled 6CB6
stages.

A crystal diode, X, is used to rec-
tify the video and sound i.f. signals.
The two i.f. carriers beat together in
the diode detector producing a 4.5-mc.
carrier, which is FM sound modulated.
Both the composite video and sync
signal and the 4.5-mec. sound carrvier
are applied to the 12BY7 grid. The
sync pulses are negative with respect
to ground. When replacing a eryvstal
diode, the correct polarity of connec-
tion must be observed, otherwise, a
negative picture will be obtained and
syvne troubles will develop. The crys-
tal may easily be reached for test or
replacement by lifting the top of the

Fig. 4. Representative chassis layout for the Zenith "L”

last i.f. transformer metal shield can.

Many of the condensers and resist-
ors in the i.f. circuit are of 10% tol-
erance. When replacing these compo-
nents, use the same tolerance as the
original part.

The video amplifier uses a new tvpe
12BY7 pentode, and is directly coupled
to the picture-tube cathode. The con-
trast control is in parallel with the
plate load and directly controls the
picture-tube cathode signal level.

The 45-me. FM sound carrier is
taken from the junction of C.. and the
secondary winding of L., and is fed to
the 6AU6 sound limiter grid. From
this stage the 4.3-me. signal of be-
tween three and about four volts goes
to the grid of the 6BN6 sound limiter-
discriminator.

The sound diseriminator circuit
used in the “Super K chassis is one
of the simplest ever designed. No dis-
criminator transformer is required;
the entire circuit depends for its oper-
ation on the 6BN6 tube. The tube is
unconventional in element structure,
operating on electron opties principles.
Fig. 3 shows the element arrangement
of this gated-heam tube.

Electrons from the cathode are
formed into a bheam by the grounded
focus electrode and the positive accel-
erator. This beam is passed through
the limiter grid when the latter is at
zero or positive potential. However,
when jt is negative, it stops the beam
which falls back on the accelerator.
Since the limiter grid merely acts as

series TV receivers.

Note the aliernative focus and centering method used in some models (dotted).
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a gate, passing or obstructing the
beam formed by the focus and accel-
erator elements, the size of its positive
potential is irrelevant. The same beam
will be passed whether the voltage on
the limiter grid is 1-volt positive or
10-volts positive, resulting in very ef-
fective limiting.

The electron heam leaving the lim-
iter grid next passes through the sce-
ond accelerator and screen and from
there goes through the gquadrature
grid to the positive anode. The quad-
rature grid is tuned to the signal
frequency.

When the limiter grid is positive
(one-half of each cvcle of the input
signal), it passes the electron beam
to the quadrature grid. The quadra-
ture grid obtains its potential from
the periodic variation in the space
charge in front of it, which produces
about 5 volts across its tuned circuit.
This grid clips the leading portion
from the half-cyvcle pulse and passes
approximatelv a quarter-cycle pulse
ol current to the anode.

The phase displacement hetween the
voltage on the quadrature grid and
the electron heam is affected by the
modulation of the signal frequency.
This, in turn. atfects the length of the
anode current pulse. The d.c. voltage
drop across the plate load resistor
(which is byvpassed for i.f.) is propor-
tional to the length of this pulse, and
therefore. to the original modulation
of the input signal.

A 220.000 ohm resistor, R., and 047
pfd, condenser, C., in the circuit of
the quadrature grid places a bias
voltage on this grid to improve the
noise immunity of the circuit. The
variable resistor, R.. sets the operat-
ing point of the 6BN6 to eliminate
the 60-cycle vertical pulse from the
sound.

The composite video signal at the
grid of the video amplifier is fed to
the first signa! grid of the 6BE6 sync
clipper. The svnc pulses fed to this
grid are negative in polarity, and the
bias on the grid is so adjusted by
mecans of R, the “Fringe Lock™ con-
trol. that the sync tips do not cut off
plate current in the tube, The current
in the tube is normally controlled by
a positive polarity composite video
signal fed to the second signal grid
from the output of the video amplifier,
This voltage drives the 6BE6 into both
plate saturation and cut-off. Operat-
ing bias of the tube is set by R: and
C.. from grid current drawn while
signal voltage is applied, so that the
sync pulse is clipped just abhove the
black level. However, when a burst
of noise appears in the composite
video signal. the first signal grid is
driven to cut-off, so that this noise
does not appear in the output of the
tube. Although the sync pulses may
also be eliminated by this action, the
oscillator continues on the flywheel ef-
fect, and will resync when the sync
pulses reappear.

The svne pulses next go to the inte-
grator and differentiator networks

(Continued on page 106)
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A SQUARE-WAVE

SHAPER

Bv GEORGE ELLIS JONES, JR.

Dept. of Chemical Engineering
University of Pittsburgh

waves speed tests which can be
made with other types of signal
generators, but certain tests can be
macde using square waves that could
not be made at all using sine waves.
‘Transient response of an amplifier can
bhe capidly established by driving the
amplifier with a square wave and ob-
serving its output with an oscilloscope.
An additional use, not often discussed,
s i1 the checking of tone control cir-
cuiis. When the treble and bass con-
irols are so adjusted that a 1000 cps
squire wave looks good and the best
pos:ible 100 and 10,000 cycle square
walres are obtained, the tone controls
are in their flat position,

T 1e technician or experimenter who
realizes the convenience of square-
wave testing usually already has a
sine-wave generator. The construction
or purchase of the ordinary square-
wava generator causes a duplication
of parts and, generally, poorer per-
forniance than can be obtained by us-
ing a square-wave generator of the
type described here. Most square-wave
gencrators use a multivibrator circuit
to develop a square wave of sorts
whith is then clipped and amplified.
Frecuency stability in such generators
is njtoriously bad. Furthermore the
srec)y wavefronts are often slowed
down and rounded off because the mul-
tivitrator circuit must  suddenly
charge or discharge the larger con-
dens>rs necessarv for timing the rel-
atively long level sections of the
square wave.

Tte unit which the author has de-
signed amplifies and clips a sine wave
inpu- (derived from an external sine-
wave generator) with one duo-triode
stage. Further amplification and iso-
latioa is provided by a video-amplifier
stage and a cathode-follower output
stage. Fig. 1 is the schematic diagram
of tle unit. Waveforms appearing at
varicus key points within the genera-
tor ere shown in Fig. 2.

For those of us who generally work
with class A amplifiers where the
ohjective is to have the output wave-
form an enlarged version of the input
wave form, complete and accurate in
all d-tail, a stage-by-stage analysis of

N')T ONLY will the use of square

September, 1953

Front panel view of
square-wave shaper. The vari-
ous controls are identified and correspond

lo those given in parts list accompanying Fig. 1.

The design, construction, and operation of an audio test unit

which can be used in conjunction with a sine-wave generator.

this generator should prove interest-
ing. llere each stage is driven either
to cut-off or to grid current, and some
of the tubes are driven from the one
extreme to the other.

The amplifier tube V,; is driven at
both its cathode and its grid by V.
in such a way that the two drives aug-

voltage of V. rises above some
critical value (which is determined by
the size of the cathode resistor, R.)
V.» suddenly cuts off. When the Vi
grid voltage drops again, V.. starts
with equal rapidity to conduct again.
Thus the sine-wave input {(for all
practical purposes) switches V. off

ment each other. When the grid (Continued on page 116)
Fig. 1. Complete schematic diagram of the square-wave shaper built by the author.
= 1
R2 Ra Shr
2 1/2
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R,— 50,000 olm audio-taper por.
R.—47.000 okmi. Vs w, res.

R, —5000 ohm wirewound pot,
R, —6800 ohm, 1 w. res.

R, Ri—10 megohm. V, w. yes.
Ry—3300 ohm, 2 w»_ res.
R:—5600 ohm, Y w. res.
R,—2000 ohm composition pol.
R, —10.000 ohm, 10 ». wirenownd adj. res.
Ry1, Riy—10.000 ohim, V5 w. res.
Rz, Ry — 1000 ohin, V3 w. res.
C,—.02 gfd., 400 v. cond.
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C:—.002 pfd., 100 v. cond.
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C.—100 pfd.. 250 v. clee. cond.
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PMBH07 or cquiv.)

PL—6.3 v.. 150 ma. pilot Light
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SELENIUM DIODE APPLICATIONS

Fig. 1. Modern selenium diode.
photographed alongside pa-
per clip to show compact size.

Jhe development of the selenium diode opens a whole

new field of circuit design possibilities to the engineer.

diode olfers the electronic design

engineer a series of semi-conduct-
ing components heretofore not avail-
able. These units were developed. in
part, to help fill the ever increasing
demand for miniature diodes of the
metallic family which was created
with the advent of electronic com-
puters and miniaturized equipment of
all types. Germanium andd silicon ci-
odes were used almost exclusively in
computers as well as in other elec-
tronic equipment such as hearing aids,
electronic organs, hias supplies. sensi-
tive d.c. relays, TV and radio re-
ceivers. DManutacturers have bheen
sponsoring research and development
activities since the first comimercial
production of selenium rectifiers. The
development of the selenium diode.
shown in Fig. 1. is the result of the
progress made to date in the effort to
miniaturize selenium rectifiers. The
diode is photographed with a paper
clip for comparison purposcs.

Initial efforts to produce small rec-
tifier cells were not very encouraging

-I-HE development of the selenium

Table 1.

CAPACITANCE “FD/SQ. N,
& 3
!
/
(o |
~ - - N
|

o T i) 3
FREQUENGY- KC
Fig. 2. Capacitance versus frequency curve.

because the many intricate and com-
plex production processes were not
well understood. However, with the
gradual and continued improvement
and control of production techniques
and processes. a few selenium rectifier
manufacturers started producing min-
iature rectifier cells. These small cells
were assembled into various types of
enclosures. .\ few of the many tvpes
of rectifiers produced are shown in
Fig. 3. These units. although oxceed-
ingly satisfactory for many applica-
rions, were limited msofar as their
frequeney response is concerned. Un-
like the silicon or goermarium diode,

Specilications on the Series S, Series T. and Serizs U sslenium diodes.

! 181 281

Rated Forward Current
Mazx. Applied Voltage

{r.m.s.) 26 v. 52w,
Max. d.c. Qutput

Veltage 20v. 40w,
Peak Inverre Voltage 60 v. 120w,
Max. Surge Current

{in ma.—1 seec.) 5 5
Voltage Dropat Full Load LR 2v.
Max. r.m.s. lngut

Current 250 ua.
Pexak Rectihed Current

in ma.) 1.3
Reverse Current at Max.

Applied Voliage 6 ua.

Reverse Current at

6 ua
Stunt Capacity at Max. 57 | 29
Frequency apfd, pufd.
Max. Frequency 200 kc.

1Tl 2T
100 ua. 100 pa. 200 pga. 2C0 pa. 1.5ma. 1.5ma.

— 10 v.[—20 v. — 10 vi|—20 v. — 10 v.

26 v. 52v. | 26v. 52v. 78v. 104v. 130 w.
20v. 40v. 20v. 40v. 60v. 80v. 100v.
60v. 120 v, 60v. 1z0v. 180v. 240 v. 300 v.
10 10 80 89 80 20 80
1 v. 2 v 1v. 2w, 3. 4. 5wv.
500 ua. 3.75 ma.
2.6 20
6 pa. 27 ua.
20 v 30 v. —40 v. —50 v.
.6 ua. 2.4 ua.
57 29 140 70 50 35 25
pafd, | uufd, wufd. | wufd, pufd. wpfd. | &ufd.
200 kc. 100 k-

i 2L 3U1 aU1 sU1

1.3ma. 1.5ma. 1.5ma.

Ambient Temperature Range:

—40 to 10U degrees C.

&4
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By
J. T. CATALDO

International Rectifier Corp.

the selenium rectifier is an area type
semi-cotrductor. As such. the selenium
rectifier possesses a sell-capacitance
which is on the order of 0.018 micro-
farad per-square-inch at a frequency
of 60 cycles-per-second. In Fig. 2 are
plotted capacitance test data of an
0.250 inch diameter selenium rectifier
cell in microfarads per-square-inch
‘ersus frequency. From this curve, the
self-capacitance of an 0.230 inch diam-
eter cell is calculated to he 500 pufd.
at 100 ke. and 900 ppfd. at 60 cycles.
Since the capacitance of a selenium
rectifier is a function of its area.
it is obvious that reducing the
area of the cell would, in turn, de-
crease the self-capacitance. Large
scale production of smaller diameter
cells was accomplished alter contin-
ued rescarch resulted in resolving th:
many difliculties previously encoun-
tered. Consequenily, it is now possible
to produce rectifier cells having an
area of 0.003 square inch as compared
to previous small cells having an area
of 0.05 square inch. A deerease of ca-
pacitance of as much as 16 to 1 has
been achieved by this reduction in
rectifier cell size. The ecrease of
self-capacitance permits the use of
these sclenium diodes in circuits oper-
ating in a f{requeney range of 100 ke
to 200 ke. These research and devel-
opment activities also resulted in op-
erational improvements such as ex-
treme stability and long life in high
ambient temperatures and adverse
environment conditions normally en-
countered in military applications.
The resulting improvements are at-
tributable to modifications made in
several manufacturing processes and
to the complete encapsulation of the
rectitving element within a thermo-
setting plastic.

Characteristics and Specifications

The present line of selenium diodes
consists of three series: Series S
Series T. and Series U. The units are
provided with pigtail leads to facili-
tate wiring into crowded chassis.
Their small size (see Table 1 for di-
mensions) makes them ideal for use
in electronic equipment where space
is limited. They do not require any
additional support because of their
light weight.

The d.c. output current rating is
100 microamperes. 200 microamperes,
and 1.5 milliamperes for the Series S
T, and U rvespectively. The Series S
and T are produced for output volt-
ages of 20 and 40 volts, while the
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Scries U is available for output volt-
ages of 20, 40, 60. 80, and 100 volts at
rated output current. Higher output
vcltages are attainable with these se-
leenum diodes at reduced output cur-
re1t. Static forward and reverse char-
acteristics for the three available
se 'ies are shown in Fig. 6. The char-
acteristics shown are for the Tvpe
181. Type 1T1, and Type 1U1l. How-
ever, these curves are also applicable
to the other diodes if the forward
voltage and reverse voltage scales are
multiplied by 2. 3. 4. or 5. For ex-
ample. the Tyvpe 5U1 would have a
maximum forward voltage drop of 6.0
vo ts when it is delivering an output
cu rent of 1.5 milliamperes. The char-
ac eristics in Fig. 6 arc the minimum
acceptahle quality level for these di-
odes. Units in production all have
characteristics well within the limits
shown in Fig. 6. In others words. lower
forward voltage drop and lower re-
veise currents can be expected of se-
lerium diodes from regular produciion
runs, Examination of this figure will
diszlose that a minimum f{orward-to-
reverse resistance ratio of 5000 1o 1
is ¢htainable when the reverse vollage
on the unit is not more than 20 volts
for the single cell units. This ratio is
als) attainable with a reverse voltage
of 100 volts on the Type 5U1.

Forward voltage drop versus ambi-
nt  temperature characteristics for
various loads on a hasic bridge are
shown in Fig. 4. The bridge consisted
of lour Type 1T1 selenium diodes, one
n 2ach arm. The input voltage or
vol age drop across the bridge was re-
corled for loads of half-, one-. and
fou -times rated for ambient tempera-
‘ures of 0 to 100° C. Since selenitim
has a negative-temperature coeflicient,
a lewer voltage drop exists at elevated
ten peratures. It will also be noted
tha the slope of the curves decrease
with decreasing load.

These sclenium diodes are being
used in many novel circuits. An inter-
estiag application is as a clamping di-
ode in a telemetering circuit, shown in
IFFig. 5. The purpose of this circuit in
the telemetering equipment is to con-
vert a signal voltage of fixed phase
with the reference voltage into a d.c.
voltage of 0-5 volts that is proportion-
al to the amplitude of the signal volt-
age. In operation. the rvectifier SI
rectifies the a.c. voltage existing at
the cathode of the tube, V. Since
there is no control on the magnitude
of the input signal, the output voltage
can exceed 5 volts thereby causing
mal unctioning of the telemetering
cirenit. To preclude this condition. a
Typ* 1U1 selenium diode is incorpo-
ratel into the circuit as a clamper.
\With a clamping potential of 4.3 volts.
claniping occurs when the output
reacies 5 volts. In Fig. 5, SR, is an
Inte national Rectifier Corp. #VI1HN
rect.flier and SR. is a 1U1 type. The
circuit was supplied by the Roaymond-
Lindsey Co. of Gardena, Calif.

Ttere are many other applications
for these units. For example, the di-
odes have been designed into hearing

September, 1953

- —— —

o e

Fig. 3.

g1 O O |

N~ | I |

FOUR TWrES RATED LOAD

BRIOGE CONNECTED | ™=

4 BlReCTIFICR ONE 1Tt

<
CIODE 1IN EACH ARt

—

/

v Py

w
[

—

N
»

\#—— RATED LOAD
— —

—_—t
—

WALF RATEQ LOa -—

»

VOLTAGE DROP-VOLTS

20 [ ) 3 G0
AMBIENT TEMPERATURE °C

Fig. 4. Forward volicge drop vs ambient
temperatrre choractesistics {or basic bridge.

aids. electronic organs. and numerous
electronic instruments. The circuits of
these applications cannot be disclosed
at this time. since their disclosure
may jeopardize certain patentable
features. The most popular usage for

[ wendad |

Typical cartridge-type selenium rectifiers as made by International Rectifier.

+4.3V

REF.
OQUTPUT
-

yl
/

Fig, 5. Teleme'ering circuit showing se-
lenium diode used for the clamping acticn.

these dicdes is to provide bias voltage
in electronic equipment. Fig. 7 shows
a tyvpical application for providing
fixed bias for the push-pull stage of an
audio system. It is well to note that
(Continued on page 149)

Fig. 6. Sia.ic forward and reverse characteristics of Types 1S1. 1T1. and 1U] dicdes.
l o F
d‘ 18]
$les
[}
gl ¥
1
2|16
o 5
c|.2 ‘2 3
€| / -
£ "
REVERSE VOLTAGE -vD.C. x Y, "1 150
8 3 74 o] W
32 28 24 20 16 12 8 Z ==
a
—— 1A " ] 1.0 15 20 25 a0
I~ L~ L~ FORWARD VOLTAGE -V.D.C.
T e
A 15 |
A S
4 Lt
/ Il
25 £
A w
x
35T
o
1) 1 w
45 )
4 !
w 1
>
w
]55 (2

www americanradiohicetory com

45


www.americanradiohistory.com
www.americanradiohistory.com

Fig. 1. Over-all view of
the unit designed to permit
plotting of transistor curves.

a characteristic curve for a vacuum

tube, transistor, or crystal diode is
to set up the basic experimental cir-
cuit in breadboard fashion, making
provision for both fixed and variable
voltage sources. Where more than one
voltage source is required for the par-
ticular characteristic curve desired, it
is general practice to fix all voltage
sources but one. then to vary that
voltage in small increments. noting
any variations in c:rent.

In the case of a tcansistor, for ex-
ample, a fixed base current may he

'I'HE usual technique for obtaining

allowed to flow, with the collector
voltage varied over a range and
changes in collector current noted.

A number of “check” points may be
ohtained and the resulting data tabu-
lated.

After a series of measurements
have heen completed. the resulting
data might be plotted on a conven-
tional graph scale. giving a *‘collec-
tor voltage vs collector current char-
acteristic curve” for the particular
transistor checked. and for the specific
hase current. If several comiplete sets
of measurements are made. with dif-
ferent base current values, the result-
ing series of graphs, plotted on the
same scale, represent a “family” of
characteristic curves.

As can be easily seen, considerable
time might be required to obtain suf-
ficient experimental data to plot even
a small “family” of curves. Where a
number of individual transistors are to
be checked. obtaining the experimen-
tal data alone may well represent
many man-hours with stil  more
time required to plot the curves.

However, by using the small instru-

66

A rapid method for obtaining performance data on junction

WARREN PHILBROOK

and point-contact transistors. 'Breadboard” layout may be used.

ment illustrated in Fig. 1, it is pos-
sible to obtain an accurate character-
istic curve in less than a minute's
time, including the time required for
“setting up” the equipment! With
proper accessory equipment, a com-
plete “family” of curves can be ob-
tained in well under five minutes’
time!

Circuit Description

The complete schematic diagram of
the *“transistor waveform tracer’ is
given in Fig. 2. The meter M, is ex-
ternal to the small chassis shown in
Fig. 1 and is connected to it with the
leads identified by the word ‘‘Meter”
on the chassis.

In operation. B,  a small penlight
cell. supplies the desired hase current

Fig. 2. Complete circuit diagram of unit
for checking transistor characteristics.

TRANSISTOH

VERT INPUT
32
M

1 GROUND
IRl 4 i
E RECT |

o
B
- +

BASE || TI
CURRENT

] } HOR.INPUT
M7V AC

R\ —50.000 ohm pot

R.—100 ofim, Vi w res. (sce text)
M,—0.1 ma, or 0-500 ua. meier
B,—1.5 volt penlight cell
T\—6.3v. @ 1 amp. fil. trawns,
Rect. ,—25 wma. selenivm rectifier
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for the transistor, with the exact
amount of bhase current adjusted by
means of series resistor. R.. and indi-
cated on the meter.

A pulsating d.c. voltage is applied
between the emitter and collector ter-
minals. This voltage is obtained by
rectifying a 6.3 volt a.c. signal which
is obtained. in turn, from the secon-
dary of filament transformer T, A
half-wave selenium rectifier, Rect..
is emploved.

A small resistor, R. is connected in
series with the collector terminal. The
value chosen for this resistor (100
ohms) is low enough so as not to af-
fect circuit operation. Since the volt-
age across any resistor is directly
proportional to the current through
it, ohserving the voltage waveform
across K. gives an exact indication of
the variations in collector current.

In practice, the pulsating voltage
applied hetween the emitter and col-
lector of the transistor is applied to
the horizontal terminals of an oscil-
loscope. This gives a horizontul siceep
directly proportional to variations in
collector volluge.

The voltage across R. is applied to
the vertical input terminals of the
oscilloscope. giving a vertical deflec-
tion directly proportional to the vari-
ations in collector current.

The waveform of the pulsating
voltage applied to the collector-emit-
ter circuit is shown in Fig. 3, and
can be observed by transferring the
“"Hor. Input” lead shown in Fig. 2 to
the vertical input terminals of the
scope and using the built-in linear
sweep. However, when obiaining
characteristic cwrves, the built-in
sweep of the scope is not wused. Be
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srre that the horizontal amplifier is
switched to “Hor. Input.”

Tvpical characteristic curves ob-
teined by using this technique are
il ustrated in Figs. 4A and 4B. Fig.
4.\ was obtained using a hase current
ol 100 micrcamperes, while Fig. 4B
represents the curve obtained with a
h:ase current of 20 microamperes.

Construction Hints

The average technician should have
ne difliculty in assembling the circuit
il ustrated in about two or three hours’
tine and most of this time will be
erpended in laying out and drilling
tr e small chassis. Where “breadboard”
type construction is used, the en-
tive circuit can be assembled and
wired in less than an hour’s time.

Terminals are provided for making
tke oscilloscope connections and two
leads are brought out for the panel
meater which is used to indicate base
cLrrent,

All other components, including the
penlight cell, are mounted directly on
tke small chassis shown. The chas-
sis; used by the author is a standard
B.d CB-1617 chassis, but any small
cl assis base is suitable.

The transistor socket used in the
nmiadel shown is a special unit and is
nct generally available commercially.
Hmwvever, the prospective builder may
use any one of several substitute
m3thods: a standard subminiature tube
so*ket, a terminal strip to which
tenporary soldered ‘lap” joints may
be made, a screw-type terminal strip,
or even permanentlyv-mounted spring
clips to which quick connections of
th2 transistor leads may be made.

No special pains need be taken in
wiring the unit. However, if the tran-
sictor is to be soldered in position,care
should be taken that the transistor
lewds are not overheated.

Circuit Modifications

The model shown in the photographs
ard in the schematic diagram is de-
signed to obtain characteristic curves
when used with Raytheon junction
trinsistors of the p-n-p type over fair-
ly limited changes in collector voltage.
Wiere greater changes in collector
voltage are desired, simply substitute
another transformer for T, which will
provide a greater secondary voltage,
forr example, a 12.6 volt or a 25.2 volt
trinsformer may well be used here.

f the engineer or cxperimenter
wishes to obtain characteristic curves
of the same type for point-contact
tri.nsistors, the same basic circuit ar-
raigement may be used, but with the
ne ressary modifications in T, as men-
tioned previously.

*Vhere junction transistors of the
n-p-n type are used, reverse the con-
netions to the battery, B.. and to the
selenium rectifier. This is necessary
to insure that the proper voltages are
apnlied to the transistor elements.

Although the eircuit arrangement
shawn in Fig. 2 supplies collector cur-
rent vs collector voltage characteris-
tic curves, other types of curves may
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he easily obtained by making minor
variations in the circuit connections.
For example, the pulsating voltage
might well be applied between base
and emitter, with a fixed voltage ap-
plied between emitter and collector.
Anyv number of variations are possible,
depending on whether “grounded-hase”
“grounded-emitter”. or “grounded-col-
lector” circuits are emploved and upon
which voliages (or currents) are made
the independent variable.

However, whenever changing to dif-
fevent circuiis, make sure that the
polavity of the voltage connections is
correct for the type of transistor being
checked and for the (ype of charac-
teristic curves desired.

The oscilloscope and meter connec-
tions are apparent in the schematic
diagram (Fig. 2). A typical experi-
mental set-up is shown in Fig. 7.

Once the proper connections have
been made and the transistor con-
nected in the circuit (or inserted in
its socket), R, is adjusted for the de-
sired base current, as indicated on
meter M,. The “Vert. Gain" and “Hor.
Gain” controls of the oscilloscope are
adjusted until the desired image size
is obtained.

The resulting characteristic curve
(sce Figs. 4A and 4B} is suitable for
experimental study and school demon-
stration work. Where the curves ob-
tained are to be used for engincering
work. one or two additional steps are
required in ‘“setting up” for tests,
however.

A transparent graph scale should
be placed over the screen of the CRT
and the ‘“Vert. Gain” and “Hor. Gain”
adjusted for a known amount of gain.

In other words, the scope is “cali-
brated” so that the characteristic
curve obtained may be actually

checked in terms of milliamperes cur-
rent and amount of applied voltage.
This calibration procedure is quite
simple, and consists of applying a
(Continued on puge 130)

Fig. 7. An experimental
test set-up using the os-
cilloscope and meter.
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Fig. 3. Waveform of a pulsating voltage
applied to the collector-emitter circuit.

Fig. 4. Characteristic curves obtained with
{A) base current of 100 microamperes. and
(B) with base current of 20 microamperes.

Fig. 5. Family of collector current vs col-
lector voltage curves for Raytheon CK722
at base currents of 25, 50, 100, 150, and 200
microamperes respectively (bottom to top).

Fig. 6. Characteristic curve of a germanium
diode which was tested with same circuit.
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Fig. 1.

A TRANSISTORIZED

“Light-powered”’ qudio oscil-
lator which is housed in tiny pill box.

A miniature test unit which requires neither batteries nor

power lines. It has several unique service applications.

vices have one circuit in common

-the power supply. In some cases.
the power supply consists of one or
more batteries, and may include addi-
tional components such as a vibrator,
transformer, rectifier, and filter com-
ponents. In other cases, the equipment
is “line-operated,” and the power sup-
ply may include a power transformer,
rectifier (whether a vacuum tube or
“dry disc"), and filter components.

But the audio oscillator shown in
Fig. 1 (together with its small ear-
phone) is completely self-contained
and requires neither batteries nor
“line plug-in" for operation' All that
is required for operution is for a rea-
sonable amount of light to fall on its
face. While not quite “something for
nothing,” it is a close approach.

The unit shown is not an expensive
“laboratory device” but a practical
piece of equipment that can be easily
duplicated by almost any technician
or experimenter.

Its design and construction has heen
made possible by utilizing two semi-
conductor devices—a self-generating
selenium photocell and a Raytheon
type CK722 junction transistor.

MOST electronic and electrical de-

Circuit Description

The complete schematic diagram
for the light-powered oscillator is
given in Fig. 2, while an interior view
of the unit is shown in Fig. 3.

Referring to the schematic diagram,
the transistor collector is connected
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to the primary of a small “Sub-
Ouncer” transformer, T.. The return
lead is connected to the ‘‘negative”
terminal of the self-generating photo-
cell, PS.

The transformer secondary winding
is connected bhetiween the transistor
emitter and, through coupling conden-
ser €. to the transistor hase. R, serves
as a “base return” resistor and is con-
nected to the negative terminal of the
photocell.

An outpur signal is obtained through
coupling condenser €. and applied to a
standard crystal earphone, the lower
lead of which connects directly to the
transistor emitter. The “positive’ ter-
minal of the photocell is also con-
nected to the transistor emitter.

In operation, light striking the
photocell generates suflicient voltage
to drive a small current through a low
impedance load (the maximum cur-
rent obtained with the photocell shown
does not exceed a few hundred micro-
amperes).

This current flows over two paths.
Part of the current flows through the
R, and base-emitter path, establish-
ing the “bias current” for the transis-
tor. Another part of the current tlows
through the primary of T, and the col-
lector-emitter path.

As is readily apparent, the transis-
tor itself is connected in a modified
“tickler feedback” grounded-emitter
oscillator circuit, with feedback ob-
tained through the primary and secc-
ondary winding of T.. Current varia-
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AUDIO

OSCILLATOR

the primary winding cause

tions in
a.c. variations in the secondary wind-

ing through magnetic coupling. The
signal thus developed in the secondary
is applied to the base-emitter circuit
of the transistor. where amplification
takes place. resulting in further varia-
tions in the primary current (since
this is equal to the collector current).

The oscillation obtained continues
as long as suflicient light falls on the
photocell.

With the parts values shown, there
is a certain amount of “blocking oscil-
lator™ action, with the result that the

frequency of operation varies with
large changes in the amplitude of
light falling on the photocell (and

hence with changes in the amount of
gencrated current). When the model
shown is held in sunlight and gradu-
ally turned so that greater amounts of
light strike the photocell, the tone
gradually increases in pitch, then sud-
denly changes over to a low frequen-
cy “buzz.”

Goond results can be obtained under
incandescent lights, but when the unit
is used under fluorescent lamps, the
60-cvcle line buzz modulates the nor-
mal signal, with the result that a
“buzz” is heard in the earphone,

Construction is fairly straightfor-
ward and no particular difficulty
should be encountered by the skilled
technician. However, a few special
suggestions appear to be in order.

The author’s model has been assem-
bled and wired in a small plastic box
(an old “pill box”). As is easily secn
in the interior view, Fig. 3., the inside
of the hox is mostly “empty space.” If
a smaller plastic box had been avail-
able at the time of construction, the
entire unit could have really been
“miniaturized.”
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Either a larger or smaller case may
b used by the builder, as he prefers.
Flowever, two points should be kept
ir mind when selecting the case—first,
it should be large enough so that the
photocell used can be easily mounted.
S :condly, if the builder plans to mount
tt ¢ photocell inside the case (as the
anthor did), the case should be of
clsar (transparent) plastic.

This brings up an important point—
oltaining the photocell. All parts used
in constructing the small unit are
ccmmonly available and can be ob-
tained from the majority of whole-
sale electronics parts distributors—
except the photocell. Two possible
sources of supplv are open to the
esperimenter, (@) he can salvage a
urit from a discarded or used photo-
graphic exposure meter, and (bh) he
can watch for ‘“surplus” sale ads,
where these units are sometimes of-
fe-ed at low prices. (Concord Rudio,
of New York, recently offered similar
photocells at less than one dollar
cazh.)

Dnce the photocell has heen ob-
ta ned. the polarity of lead connec-
ticns must be identified. If these con-
nections are not already marked on
th» photocell, a 0-1 ma. or 0-500
microammeter should be connected to
the photocell and the unit held under
a reasonably strong light. By noting
wl ether an “‘up-scale” or “down-scale”
de lection is obtained, the lead polarity
can be quickly determined.

n the unit used by the author, the
rear surface was positive and two
na Tow strips on the front (or light-
sensitive) surface formed the negative
ferminals.

‘Vhen mounting the photocell, make
sute that the light-sensitive surface
faces in the proper direction. Also
make sure that positive contact is
made to the photocell terminals. This
cor tact is preferably made through
spring surfaces (phosphor bronze is
god material to use for this). No
attzmpt should be made to soider di-
rectly to the photocell unless special
terminals are provided for this on the
wnit itself.

£lthough the transistor could be
wired directly into the circuit. using
its leads. it is suggested that a stand-
arc 5-pin subminiature tube socket be
used instead, as shown in the model.
This step is necessary because the
short lead lengihs used in subminia-
ur? wiring might result in the tran-
sistor being overheated during solder-
ng

Flowever, if the builder does not
1ave the proper socket available. and
cannot easily obtain one, the transis-
tor may be soldered into the circuit ifl
sperial care is taken to hold each
trasistor lead during soldering with
a Lair of flat-nosed pliers (the pliers
sho i1ld be on the *“transistor side” of
‘he soldered joint}.

Eoth the transistor socket (where
use 1) and the “Sub-Ouncer” trans-
foriner may be mounted simiply by
cenenting them to the plastic case,
using either “Duco” cement or any
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general-purpose radio service cement.
Other parts are supported on their
own leads.

Adjustment

Once the wiring is completed. the
unit should be checked for operation
by placing the carphone in the ear
and holding the completed oscillator
near a reasonably strong light source
so that light falls directly on the
photocell.

If osciliation is not obtained, try
varyving the size of K, If necessary,
a 250,000 ohm potentiometer may hbe
temporarily connccted in place of this
resistor and an adjustment made. The
value is then checked and a fixed re-
sistor of approximately the same value
permanently connected in place.

Should it bhe impossible to obtain
oscillation, even by varving the size
of R., reverse the transformer second-
ary leads (the two black leads, Fig. 2)
and again check for oscillation. If
necessary, again try varying the size
of R.

Where the last step does not permit
oscillation to be obtained, it may in-
dicate that the photocell is defective
or “weak,” Checlk this unit for opera-
tion by connecting a 0-1 ma. or a
0-500 microammeter across it and
holding the unit under a strong light
source; a current of at least 50 to 100
microamperes should be obtained
with as high as several hundred micro-
amperes obtained from a really sen-
sitive cell.

In an extreme case it may be neces-
sary to try another transistor, but, in
general. this should not prove neces-
sary. The author tried this circuit
with a number of different transistors
(of the same type) and obtained satis-
factory results in every case.

Applications
While the light-powered audio oscil-

CcK 722 o

<

1S

BLACK

BLACK

Ki—47.000 ohm, VY, ». res.

C.. C.—.0! ufd. disc ceramic cond.

T — " Sub-Ouncer” trans. (UTC $O-3)
E,—Hecaring-aid type ¢rystal carphone {Brush)

PS—3Self-gencrating  selenitem  photocell  (sce
text)

CK722—Junction-type “p-n-p'" transistor { Ray-
theon )

Fig. 2. Schematic of qudio oscillator unit.

lator, as shown in the photographs, is
pasically an expevimental “gadget,’
the unit does offer a number of prac-
tical applications. For example, by
providing a hand-key in the emitter
circuit, the unit could be used as an
extremely compact and inexpensive-
to-operate code-practice oscillator.

The unit could also be used by a
blind person to determine if a room
is lighted or dark. Since the tone
pitch varies somewhat with light in-
tensity, this would provide some in-
dication as to the amount of light in
a room and as to the light sources.

In addition to the applications of the
audio oscillator, the use of *“light-
power' suggests many other possibili-
ties, The author plans to eventually
construct a small light-powered trans-
mitter, a receiver, and possibly a small
audio amplifier.

The reader can undoubtedly think
of many additional applications of the
light-powered audio oscillator, as well
as other more general applications of
light-powered ‘“electronic” equipment.

_E_

Fig. 3. Internal view. Unit can be constructed in even smailer cabinet if desired.

wwWw americanradiohistorv com

69


www.americanradiohistory.com
www.americanradiohistory.com

Over-all view of control unit.
in 3" x 4" x 5" steel utility can.

It is housed
See text

Construction details on a novel input control circuit for

switching in the desired source—tuner, phono, TV, etc.

know how to work it” . .. "It's

too complicated”. If anyone in
your family ever says these things
about your radio/phonograph instal-
lation, then vou are not getting full
value from your investment in high-
fidelity. Every member of the family
should be able to enjov it when thev
want to and so obtain from it the
many hours of pleasure a really good
svstem can furnish.

The “automatic input selector” can
help you make the operation of your
equipment easier. Here is how it was
used in one fairly tvpical installation
which was being re-designed ith
simplified operation in mind.

The equipment was installed in a
deep-shelved bookcase built against
one wall of the living room. The
record player was placed on one open
shelf a convenient forty-five inches
from the floor, with the space helow
it containing the speaker and its hous-
ing. An AM tuner, an FM tuner, and
the equalizing preamp were on an-
other shelf of the same height.

Two open shelves below them were
used for records and the bottom shelf
was provided with doors to conceal
the speaker crossover network, main
amplifier, and power supply. Ten
knobs and two switches were in daily
use on the tuner/preamp shelf. All
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“'I' OO many knobs” . . . and “I don't

the controls except those for the AM
and M tuners were grouped together
on the preamp/control panel, each
control essential, but the seven knobs
in a row discouraged all but the tech-
nically-minded members of the family.
The knobs lined up this wav: on the
AM tuner—“on-off” and volume and
a tuning knob. On the FM tuner—
volume, “on-off”, tuning knob. On
the preamp/control panel—input se-
lector, bass, treble, low-frequency
turnover, high-frequency cut, volume,
“on-off” switch. and pilot light.

To reduce the number of controls,
two methods of attack were used. The

Fig. 1. How the various components in the
home entertainmen! system are connected

into the qutomatic input switching unit,
_‘F—I
AN
TuNER AC
AF L —n7vag

SPEAxER

AR amouane |
T NPT AF JEQUALIING] A F Matly
SET AL PREAMP A
“—1  switck

+ +*

FOWER
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WITHOUT RELAYS

By ALLAN M. FERRES

first was to have one knob serve two
funections wherever possible and the
second was to place specialized con-
trols on the unit with which it was
used. An example of both methods
was to combine the low-frequency
turnover and the high-frequency cut
adjustments, which were used only
for records, on one six-position switch
and mount it alongside the record
player. All this entailed was to build
the phono preamp on its own two by
two by four chassis instead of combin-
ing 1t with the equalizing/control pre-
amp, and mounting it under the
motor board so that the equalizer
switch would appear near the back of
the pickup arm. From an experimen-
tal viewpoint, it had the advantage
of being readily available for modifi-
cations without the need for putting
anv other equipment out of service
while it was being worked on. From
the family's point of view, its location
made it obvious that it needed manip-
ulation only when records were being
played.

The AM and FM tuning knobs on
the separate tuners defied changing,
for even if a combination AM/FM
tuner were used, a bandswitch would
be needed which still meant two
knobs here.

Bass and ireble controls still had
to be separate, but if the input to the
equalizing preamp could be selected
automatically when the desired music
source was turned on, one more con-
trol could either be eliminated or
moved to a less crowded spot. It
would, of course, be possible to use
the input selector to turn on each
input source as required, but with the
tuners and the record player arranged
as they were, the former method re-
sulted in more logical operation. If
another input source, such as a TV
set or tape recorder, were located at
a distance from: the main installation,
the reason for choosing this method
would be even mwore obvious. As the
only unusual item in the simplified
installation was the automatic input
selector, it is described here. The gen-
eral arrangement is shown in Fig. 1.

The automatic input selector could
have been included in the equalizing
preamp, but it was made up on a
separate chassis to reduce the extent
of crippling of the whole system when
future modifications were in order. As
a separate unit, it can be readily
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wdded to existing installations with
only minor ehanges in each input
tource. Relays could have heen used
10 select the desired input which was
to be fed into the rest of the system,
lut by using the cathode followers,
the distance hetween the selector and
the equalizing preamp could be great-
17 extended without loss of high-fre-
guency responseé or increase in Sus-
ceptibility to hum pickup without
additional complications.

The circuit (Fig. 2) is simple
enough. It censists of four triodes
connected as cathode followers. hav-
ing a commor. cathode load resistor.
I 1 this case, two dual triodes. 12AUT's,
ae used. In these tubes. the cathode
which is connected to pin 3 is heated
b/ the section of the heater included
b tween pins 4 and 9 and the cathode
connected to pin 8 is heated by the
scction hetween pins 3 and 9. Fach
ir put source, tuner, TV ser, tape re-
corder, or phono preamp is connccied
tc a separate grid circuit and when
tt e heater of this section is turned on
b’ the regular a.c. switch of the input
scurce, the signal is passed on by the
tthe and appears across the conimon
cethode load resistor. As only cae
triode heater is turned on at a time,
the other input circuits are effectively
disconnected from the rest of the cir-
ctit. In order to eliminate the heat
that would be caused hv having a
se~ies dropping resistor in the heater
circuit, a condenser is used to reduce
th2 line voltage to the 6.3 volits re-
quired by each triode section. This
idea was gratefully lifted from Mr.
Richard Grahams article “A Novel
C:pacitance Relay” in the Deccember
1932 issue of Rapto & TELEVISION
Niaws. If each source of input had
had its own 6.3-volt heater supply,
th s 6.3 volts could have heen used to
op>rate its respective triode section,
although one additional conductor
wculd have been required bhetween
the: source and the input selector unit.

n the unit built by the author, the
pats were mounted in a three by four

Uncler chassis view.
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Few parts are required in the construction.

Fig. 2. Complete circuit diagram of the dutomatic input switching device.

by five steel utility can as shown in
the photographs.
ets and
mounted on a piece of aluminum ap-

The two tube sock-
the filter condenser were

Top chassis view.

wwWw americanradiohistorv com

proximately five by two and three-

quarter inches, with a half-inch fold

on the two and three-quarter-inch
(Continued on page 128)

Provision is made for proper heat dissipation.
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A MULTI-BAND, CONSTANT IMPEDANCE

NN

By CALVIN R.

GRAF, WSLFM

A simple modified "dipole” antenna can be used on all

bands related to the fundamental frequency in steps of

I, 2, 4, 8 16, etc. by choosing the correct feed point.

several years ago,! it was shown

that a transmission line could be
matched to an antenna so that the
antenna would operate on two hands.
However, further investigation of the
impedance-versus-length chart of the
antenna shows thait it is possible to
work on several bands as long as they
are related harmonically in steps of 1,
2, 4, 8, etc.

It is possible to find a point on an
antenna that will present the same

IN AN ARTICLE in this magazine

impedance to the transmission line
when operating on several different
bands. Fig. 1. which is a logarithmic
plot of impedance versus antenna
length by bands, shows that there are
many points on an antehnna where the
impedance is the same for different
bands. Also, the points lie very near
the 300-ohm line on the chart.

If point X in Fig. 1 is chosen, it ecan

1 Dreher, Karl: A Two-Band Piece of
\Vi:.:.e" RAmo & TELEVISION NEWS, February,
1850,
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Fig. 1. Impedance vs wavelength for 80-meter antenna. See text on Points X and Y.
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Breakdown of graph of Fig. 1 show-
impedance-wavelength characteristics
of same antenna on even-harmonic bands.
(A} Fundamental, 80 meters. (B) Same wire.
same feedpoint at 40 meters.
{D) No change found at 10 meters.

Feed Pom
L1377 FEEY AT 20 METERS
FOUR HALF WAVES

©

(C) Same, 20

72

www americanradiohistory com

be seen that the fundamental of the
antenna is not at the 300-ohm points.
But if peint Y is chosen, it includes the
300-ohm point of the fundamental and
of all harmonics related in steps of 2,
4, 8, etc. Thus operation is possible

not only on two bands, but on all
bands that are related as indicated
above. It becomes a simple matter of
feeding a 300-ohn1 antenna with a 300-
ohm line and this can be done on all
bands without changing the feedpoint,

On its fundamental frequency. in
our case 3.5 mc. (Fig. 2A). the anten-
na is fed off-center at one of the two
300-chm points that exist on a half-
wave dipole. This procedure is based
on the assumption that the center
radiation resistance of a half-wave
dipole is approximately 70 ohms, rising
to an approximate value of 4000 ohms
at each end. Both values will var)
somewhat, of course, depending upon
the wire size and the proximity fac-
tors of the antenna.

When the antenna is operating on
its second harmonic, ¥ me., and is a
full wavelength long electrically (Fig.
2B). there exists a high impedance of
4000 ohms at the center instead of the
usual 70 ohms. This 4000-ohm value
will also be found at both ends of the
wire. But, because of the position of
the feediine, the antenna is still being
energized at a 300-ohm point with a
300-ohm transmission line. Thus no
standing waves result.

The same 300-ohm point is also used
to feed the antenna on 14 and 28 mec.,
which are the fourth and eighth har-
monics (Fig. 2C. 2D).

The 300-ohm transmission line can
be any good-quality molded plastic or
open-wire line.

We must now calculate the length
of the anienna and the feeder tap
point. The long wire formula L 492
(N—,03)/f is used to determine an-
tenna length. L is length in feet, f is
frequency in mc. for the highest band
to he used. and N is the number of
half-waves for the highest band to be
used,

While in Japan. the author con-
structed an antenna such as this to bhe
used on all bands from 80 1hrough 10
meters. A frequency of 284 m-~. for f
was chosen since it allows the antenna
to be tapped at the correct distance
for proper operation in both 1he phone
and c.w. portions of 10 and 20 me-
ters. Operation on 40 and 80 will
be satisfactory because of th2 lesser
importance of the tap position at the
lower frequencies. N in th's case be-

(Continued on page 104)
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Part of the elaborate sound instal-

lation in the grandstand at the Los .

Angeles County Fair's race track.
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| By ROBERT BURDETTE
1 Chlef Radio Engineer
Los Angeles County Fair

—

The sprawling grounds of the Los Angeles County Fair can shrink to backyard

size because of an elaborate sound system which permits complete coverage.

Tack C. Afllerbaugh of Pomona, California. conceived

he idea of interesting a few of his fellow citizens in
organizing an association, the purpose of which would he
the exhibition of the products of the rich farm land and
industries surrounding their thriving city.

T'hus was borr the Los Angeles County Fair, which has
grown to be the largest in the world. From exhibits in
tents spread over 10 acres of grain field, the Fair now
covars 400 acres of ground with parking accommodations
or 40.000 cars: one of the country’s finest race fracks.
ano 200 permanent buildings housing exhibits brought
fromn all over the world. More electricity is consumed
daily at the Fair than is used bv the entire citv of Po-
mona. with its population of over 35,000 people.

Nineteen fifty-two, the twenty-fifth anniversary of the
Fai -, saw 1.068.000 people swarming through the grounds,
cons;uming over 23 miles of hot dogs.

P otecting. guiding, and informing such a tremendous
croved involves public address and radio control problems
of tie first magritude. The people must he able to hear
clearly all sorts of material, from concerts in the grand-
stard (which seats 10.000 people) to the raucous calls of
the Midway barkers.

Forty-two thousand individual exhibitors colleet an esti-
mat :d two miles ot ribbons for prize-winning accomplish-
ments in various fields including agriculture, livestock,
fine arts and crafts. horticulture, domestic arts, and manyv
others. Information regarding the activities must he
gathered. edited, and broadeast by public address, radio,
or tilecast.

Tc¢ accomplish this involves the simultaneous operation
of cver seventeen major public address systems. the
broadcasting of over 600 radio programs of all types. and
75 hours of live telecasting, plus the release of many tape
reco “dings for delaved broadcast.

Tlis requires an enormous amount of electronic equip-
meni, which must be set up, operated. and disassembled
ever year during the seventeen days the Fair is open.

September, 1953

|I\ OCTOBER. 1922 a popular voung pharmacist, Mr.

Public address requirements may he divided into four
classifications: the race-track installation. ground system.
localized installations. and the mobile unit. The race-
trrack installation consists of seven trumpet horns mounted
in two clusters and directed to project sound across a
120 foot grandstand. which accommodates approximately
20.000 people. Two large baflle-type speakers are located
direetly in fronr of the grandstand to provide sound re-
inforcement for people standing at the edge of the-track
with two additional trumpet horns strategically mounted
to cover the infield. Located in the center of the grand-
stand, upstairs rear, is a race announcer's microphone.

In front of the grandstand is a large stage equipped
with seven microphones which is used for entertainment
between races. Custom-built amiplifiers furnish 150 watts
of power. This installation is sponsored hv the General
Petrolenm Corporation.

The ground system consisis of speakers located through-
out the grounds on towers approximately 60 feet in the
air. These speakers are re-entrant-tvpe trumpet horns
witlh their amplifiers located in the Agriculture Building.
Musie, interspersed with public announcements, is con-
tinually originared at this point.

Custom-built amplifiers with 200 watts of power are
located in the Agriculture Building. This system turnishes
sound individually or simultaneously to the ground sys-
tem and the speakers inside of the Agriculture Building.
which is 400 feet wide, 800 teet long. with a 68 foot ceil-
ing. Six Jensen “lypex” chandelier-type speakers are
used for sound projeetion. A stage, located at one end
of this building. is equipped independently with its own
amplification and baflle-type loudspeakers. This installa-
tion is also sponsored by the Generui Petroleum Cor-
poralion.

Localized installations are the main part of the public
address operalion with many units being operated simul-
taneously in approximately sixteen major locations. These
installaiions cover the main auditorium, seating approxi-
mately 2000 persons, located in (Continued on page 183)
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«  SPEECH FILTERS

The components needed for an effective
filter are few. easily installed. and do

not take up much room in the receiver.

Essential "intelligence” audio frequencies are emphasized

and much interference rejected by a receiver speech filter.

coming more crowded each year,
it is necessary to take advantage
of every possible improvement in the
entire communications link, from the
microphone of the transmitter clear
through to the speaker of the receiver.
One of the easiest and most effective
ways of improving this communica-
tions link is by using a speech filter.
Already, many transmitters include
a filter circuit in the modulator, de-
signed to eliminate the frequencies
which lie outside the basic communi-
cations range of spcech. By eliminat-
ing these frequencies, all the modula-
tion energy can bhe applied to the most
useful speecl frequencies, with a re-
sulting increase in the effectiveness
of the modulation. When a speech
clipper is being used in the modulator
to increase the apparent percentage
of modulation, a speech filter is re-
quired in order to eliminate the
higher-order harmonic components
generated by the clipping action.
Failure to use a filter would result in

WITII the amateur phone bands be-

severe distortion and spurious side-
bands.
However, there is often little or

no attention paid to the audio charac-
teristics of the receiver when trying
to reduce interference. This portion
of the communications link can also
benefit by careful design, since the
signal fed to the speaker by the audio
stage may include high-frequency
heterodynes. converter hiss, splatter
from a neighboring overmodulated car-
rier, or random noise from the back-
ground noise level on the band. To
make it even worse, these interfering
components are usually present two
or three at a time. Since the general-
ly-accepted limits of the effective
speech frequencies are roughly 300 and

74

3000 cycles, it is obvious that a filter
which rejects the frequencies outside
these limits will improve the com-
munications ability of the receiver
when interference is present.

This type of interference is fre-
quently made more severe by the
characteristics of the speaker and its
enclosure, and even by the position in
the room where the speaker is mount-
ed. Any resonances in this system out-
side the speech range will artificially
re-inforce these unwanted frequencies,
and reduce the effective signal-to-noise
ratio. When it is remembered that the
human hearing mechanism is most
sensitive to the frequencies ahove 3000
cyveles, it is plain that any effort to
control this characteristic is a step
towards more effective operation,

One popular and simple approach
towards controlling the audio charac-
teristics of the amateur communica-
tions receiver is to incorporate a
resistance-capacity tone control some-
where in the audio circuit, This is of

Fig. 1. Circuit of the filter. Numbered
parts are the filter proper; labelled parts
are typical or preferred receiver values.
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FOR

AMATEUR RECEIVERS

By

HECTOR E. FRENCH, wiJkz

some help in reducing the extremely
high-pitched noise conmiponents, but the
filtering action is usually too broad to
be fully effective. \Vith the tone con-
trol *“full on,” the important upper
speech frequencies become attenuated
so severely that the intelligibility is
reduced by the tone control more than
it would have heen by the interference
the tone control was designed to cure
in the first place!

The only simple way of achieving
the necessary sharp cut-off at the
limits of the speech frequency range
is by using a properly designed filier
which has both inductance and capaci-
tance. Designing the filter itself is
somewhat complicated, but the great-
er complications are those which arise
after the design is completed and the
practical considerations of using the
filter appear.

For example, there is the problem
of size. A bandpass filter for the
audio range can require more space
than is available. Also. the electrical
values required for the components
almost always include some awkward-
Iy impractical number of microfarads
that must be “built up” by placing
smaller values in parallel. It soon be-
came evident that a conventional
bandpass filter design was impractical,
and this approach was discarded.

After calculation and experiment,
it was found that the bandpass action
could be obtained in two steps, by
using a low-pass filter for the 3000-
cvcle cut-off, and by using the con-
bination of a resistance-capacitance
filter and an acoustic filter at the
lower frequencies. Still further
thought determined that for the
greatest utility. the filter should be
applicable to a receiver by merely
inserting the circuit between the plate
of a conventional “hi-mu"” triode audio
amplifier, such as the 63Q7 triode
section commonly used following the
second detector, and the grid of the
audio output stage which follows.

For convenience and economy, the
filter was designed around the small-
est and least expensive standard filter
choke available. This turned out to
he the Stancor No. C-1706. rated at
4.5 henrys at 530 milliamperes. By
measurement, the inductance at zero
carrent was found to he 5.3 henrys.
By using this inductor with three

(Continued on puge 124)
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Compiled by KENNETH R. BOORD

tor of the “United 49ers Radio

Society” and Mrs. Boice (Julia)
ha; resigned as secretary, due o press
of sther duties. Bill Peters (W3NIT),
41! Pershing Ave., Collingdale., Pa,
first editor of this club, has taken over
the editor’'s job, and DMrs. Mabele
Broome has been appointed secretary.,
Until further notice, all inquiries con-
cetning the club should be sent to the
president, Edward Broome, Box 371,
Melford, N. J. (Boice. Conn.)

The “Newark News Radio Club”
hetl its annual Convention Aug. 9 at
the Montgomery Countv Sporismen’s
Club, Green Lane, Pa.; this organiza-
tion recently observed its 25th anni-
versary.

A.\ISON BOICE has resigned as edi-

* #* &

Around the World

£ nglo-Egyptian Sudan—Rudio Om-
durman, TB35A, tuned 1250 when had
aev’s in Arabie, then vocal Arabic
mnusic. (Pearce, England) Lists Eung-
lish for Friday 1230-1300, Sunday,
We lnesday 1115-1130, and frequency
as 7.600. (Riggle. Ohio)

Angola Rudio Clulbe de Huila,
10.(48A, Sa da Bandeira, is fairly
strong in Britain from around 1330 to
close at 1601; CWQRM bad at times.
‘Monitor, England) Luanda. 11.862, is
sooq level in Sweden 1500-1600 close-
down. (GDX-arei. Sweden)

Australia — VLCY9, 9615 replacing
VL1, 11810 to Eastern North
America 0700-0845 is sending a great-
ly improved signal; DX session Sun.
0831, (Fox, Va.; Smits, Minn., others)
Smuth, Mieh., notes excellent signal
around 2300 from VI.A13, 15.200.

Awusiria — Bhie Danube Nelwork,
4617, Salzburg. noted 0200 with music;
(400 with news summary from the
AFII  newsroom, Frankfurt (Ger-
many). (Pearce, England)

B dearic 1slands  Radio Menorca,
7.41)A, Mahon. noted in Sweden 1700-
172 sign-off. (Nattugglan. Sweden)

Brlgian Congoe--OTC. 9.655, Leo-
polcville. noted with English session
relayed from ORU, Brussels, Belgium,
200( -2200 closedown. (kkelting. N. Y.,
others)

B @zil-—A station on 11.965A around
183( identifies in Portuguese as “Radio
Iiecord,” Sao Paulo. (Niblack. Ind.)
ZY1 32, 11.825, Recife, noted 1700 with
call of "Radio Jornal do Commercio;”
excellent  level in  Britain. ZYBS,
11.731.5, Sao Paulo. noted 1715 at good
level, PSII, 10224, Rio de Janeiro.
heard relaying "Agencia Nacional”
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session at 1730, fair level., (Caich)
ZYB9Y, 15.155. Sao Paulo. noted in Por-
tuguese at fair level 2100. (Hardwick,
N. Z) ZYR57, 9.745. has Japanese
session ending around 1830; hest day
to try for this is Monday when HCJB,
Quito, Ecuador. is off the air. (Bell-
ington, N. Y. others) PRLY, Rio de
Janeiro, noted recently with English
announcements between  2130-2200.
(Roberts. Conn.) Heard larely 1o past
0000. (Richmond, N. Y.}
Bulgarin—Solia noted with English
1500-1515, 1615-1645 on 6.07. 7.670A.
(Pcarce, England) Excellent on 9.700
to North America 2000-2030. (Kelting.
N. Y.) And in new period 1800-1815.
(Dexter, lowa, others) Now lists Eng-
lish for North America on 9.700 at
1800-1815, 2000-2030. (Crowell, Pa.)

Canadu CHNX, 6.130. [lalifax,
N. S, good level 0900. (Morvison,
R. 1)

Cunary Islands -— Tenerife. 7.6334,
noted 1700 in Spanish. (Alonso. Spain)

Cape Verde Islamds—CR1AA, Praia,
sent QSL card and gave channels as
5.895. 7.13 {(but is now ne«r 7.40),
400-3000 watts, at 1500-1700. (Pearce,
Fngland)

Ceylon—Colombo, 6.006, noted 0730
with musical program and news. {(San-
derson, Australia) Commercial Serv-
ice noted on 17.82A at 06153-0713 in
Eunglish. (lshikawa, Japan)

Chile CE1172 is wandering around

(Nate: Unlesr otherwise indieated, all time is
expressed in American EST, add 5 hours for
GCT. “*News"” refers to newscasts in the English
language. In order to avoid confusion. the 24
hour clock has been used in designating the times
of brondeasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)

The symbol “V" following a listed {requency
indicates ‘varying.” The station may operate

either above or below the frequency given AL
means frequency is approximnte.

Gvtbonalionel SHORT-WAVE

11.945AV
0730.

lately;
(Starl,
others)
Chinu—Radio Peking was measured
15.063A recently 2235 when was only
fair level, a bit improved by 2247; in
Chinese. (Ferguson, N, C.) Current
schedule shows Emnglish at 0400-0430
on 6.100. 7.500, 9.040, 10.260. 11.690,
15.060, 15.170; 0830-0900, 11.690, 15.060;

heard as early as
Texas: Niblack, Ind,

2200-2230, 13.625 (aew). 15.060. (Os-
kay. Scheiner, N. J.)
Czechoslovakia — “The Voice of

Peace,” Praguc, 9.504. noted signing
on in English 1400 with news, music;
off 1423. (Pearce, Fngland) Heard on
this channel 2315 with news, music.
{(Sanderson. Australia)

Denmark Copenhagen, 15.165,
heard signing on 0900 in Danish after
clock chimes, anthem, to India, Mala-
va; closed with anthem 0939 (no Eng-
lish); at 1000 had ship's bells, then
opened program for Danish seamen.
(Pearce. England) Heard opening 1130
on this channel in Danish to Near
Fast. (Takemi, Japan) Ilcard in both
transmissions on 9.52 to North Ameri-
ca 2030-2130. 2200-2300. (Gay, Calif,
others)

Ecuudor—HCRCI1, 1.930. Quito, is
scheduled Mon.-Fri. 0630-0800, 1200-
1400, 1900-2215: Sat. 0630-0800, 1200-
1400, 1900-2300; Sun. 1100-1300. 1900-
2300. (Pearce. England) HCOGB. 4.780,

Riobamba, noted signing off 2300.
(Cushen, N. Z.)
Egypt-—Cairo's neiw 11963 channel

noted opening 1000 with clock striking
“3 p.m.” The 6.085 channel appears
parallel. (Pearce, England) Has heen
meusured on 11.966 around 2335. (Fer-
guson, N. C.) Very strong in Virginia

(Continued on page 150)

This neat short-wave Listening Post is that of Yo Ishikawa. JALDS. Tokyo. Japan.
who is both an amateur and a SWL. Yo uses a home-made 1l-tube superhel which
Antenna is 10 meters long. 8 meters high.

has one r.i.. three i.f., and two a.i. stages.
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The “SensiMeter.” manufactured by Service Instruments Co..
measures TV receiver sensitivity when used with a v.t.v.m.

Importance of sensitivity measurements in improving TV sets

and selecting the best receiver for fringe area operation.

neers have been making great

progress in increasing receiver sen-
sitivity, realizing that this important
factor enables the fringe areas to he
extended farther from the television
stations, very little information is
available to the service technician on
this subject. The majority of re-
ceivers now manufactured have ap-
proximately twenty times the sensi-
tivity of receivers manufactured in
1948. However, due to production
tolerances, tube aging, and rough
handling during shipping, many re-
ceivers reach their destinations with
decreased sensitivity and, unless the
receiver is actually checked, poor re-
ception is often blamed on local con-
ditions or the antenna.

Very few factories check the sensi-
tivity of all receivers leaving the
plant, although every effort is made
to see that the average sensitivity is
kept high, If a receiver with below
normal sensitivity goes to a primary
service area, the owner would not
know the difference; but if the same
receiver goes to a fringe area, it
might mean a very poor picture.

In many fringe areas where tele-
vision signals are subject to fading,
it is impossible to tell if a receiver
has been satisfactorily repaired unless
the sensitivity is actually measured.

Design engincers determine sensi-
tivity by connecting a generator to
the receiver antenna terminals, meas-
uring the d.c. voltage developed across
the video detector load resistor. The
gencrator is not modulated, and has
an output attenuator calibrated in
microvolts. The attenuator is adjusted
to give 1-volt d.c. across the video
detector load resistor. This value is

76

ALTHOUGH television design engi-

used because, under actual operating
conditions, if 1 volt d.c. is developed
by the television signal a satisfactory
picture will result. Some carly re-
ceivers required an input as high as
500 microvolts to obtain 1 volt d.c.
across the video detector load resistor.
The receivers being produced today
are capable of obtaining 1 volt with
20-microvolts input, with many even
hetter.

The sensitivity figures mentioned
are for Channel 2. This channel is
used because the lower the channel,
the higher the sensitivity, and unless
one channel is used as a standard, the
figures would become confusing. In
modern receivers the sensitivity on
Channel 2 is twice that of Channel
13, and the variation is almost linear
on the other channels.

Sensitivity measurements help the
service technician to improve recep-
tion in fringe areas. The following is
an actual report on what can be done
by measuring the sensitivity.

A receiver was checked and found
to have a sensitivity of 100 microvolts,
This was not good enough for fringe-
area reception, The age. was a
straight peak-operated diode type.
Connecting the a.g.c. circuit through
a changeover switch to operate from
the negative voltage developed across
the video detector load resistor, as
shown in Fig. 1, brought the sensi-
tivity of the set to 30 microvolts.

The “B+" was found to be low on
the video if. amplifier tubes, so it
was jncreased bv shunting the feed
resistors to the next higher “B4-”
source (an increase of 30 volts). This
increased the sensitivity of the re-
ceiver to 25 microvolts.

The receiver used a Standard Coil

www.americanradiohistorv.com

TV RECEIVER
SENSITIVITY

By
JOHN RANKIN

tuner, so the 3900-ohm resistor across
the r.f. grid coil was changed to 22,000
ohms, resulting in a sensitivity of 20
microvolts.

In a 20-microvolt signal area this
receciver gave excellent results. Some-
times, however, it is necessary to ob-
tain a greater increase in sensitivity.
I the receiver uses 6AU6 tubes as i.f.
amplifiers, it is often possible to re-
wire one socket and use a 6AGS. in-
creasing the sensitivity to 10 or 15
microvolts.

Due to manufacturing tolerances,
all receivers, even of the same make,
will not show the same increase with
each step. Some receivers, with the
changes mentioned, will not go below
20 microvolts; but others will go to
S microvolts without developing a
peaked curve due to regeneration.

Rectifiers supplying “B4+" are one
of the worst offenders causing low
sensitivity—r.f, amplifier tubes come
next. These tubes may be changed
while the sensitivity is being meas-
ured without re-alignment of the re-
ceiver generally being necessary. Ger-
manium diodes can also contribute
to low sensitivity and. if they are ac-
cessible, they should be tried next;
otherwise, the i.f. amplifier tubes
should be replaced and the i.f. stages
re-aligned.

Increasing the sensitivity by these
methods will often save the work in-
volved in erecting stacked antennas,
and will eliminate the need for a
booster.

Since all u.h.f. signals are ultimate-
Iv converted to a v.h.f. signal. and
also since u.h.f. signals are usu-
ally much weaker than v.h.., it is
important to know the maximum re-
ceiver sensitivity on a low v.h.f. chan-
nel before poor reception is blamed
on the converter or u.h.f. strips. Un-
less a check of this type is made, the
service technician mayv spend much
time on the antenna installation with-
out much improvement in picture
quality,

The “SensiMeter” is a gencrator de-
signed expressly for measuring the
sensitivity of television receivers. This
unit has a unique attenuator which is
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the most critical part of equipment of
this type; a cross sectional diagram
of the attenuator is shown in Fig. 2.
The oscillator coit “A™ is housed in
a sramless metal bellows “B." When
the bellows is opened or closed, the
output coil “C” moves with it. The at-
tenuiation remains constant with var-
iaticns in oscillator frequency, and is
free from the usual difficulties asso-
ciated with variable-resistance type
atteauators. The attenuator also pro-
vides shielding and matching for the
outjut circuit and even with the at-
tenuator in the S5-microvolt setting,
the :able may be grasped without any
charge in reading. The output im-
pedance is 300 ohms at all settings of
the attenuator, and the calibrations
are :xtremely accurate. Also. the os-
cilla or tube may be replaced without
reca ibrating the instrument.

Tc¢ measure sensitivity with the
“SersiMeter,”” the two clips on the
outp 11 cable are connected to the re-
ceiver antenna terminals; the receiver
channel selector is set to Channel 2,
or it Channel 2 is operating in the
area Channels 3 or 4. The meter on
tke :ront panel is then set to center
scale to compensate for any variation
in line voltage. A v.t.v.m, (or 20.000
ohm:-per-volt nicter) set on the low-
voltage d.c. range is connected across
the video detector load resistor, and
the hannel dial on the “SensiMeter”
tuned for a peak on the v.t.v.m. The
micravolt dial is then adjusted until
the v.t.v.m. reads 1 volt. The figure on
the icrovolt dial at this setting is
the sensitivity of the receiver. The
scale of the microvolt dial is divided
into hree parts—“Very Sensitive Re-
ceive”,” “Medium Sensitivity,” and
“Inse1sitive Receiver,” to allow the
operator to quickly determine the
conilition of the set.

Measuring sensitivity in this man-
ner cuplicates the receiver operating
conditions in fringe arcas where the
pictures are mostly tuned with the
video carrier on top of the curve If
it is required to know the receiver
sensitivity under operating conditions
in a primary area, the microvolt
figure would be multiplied by 2, since
the video carrier would be tuned to
the £0% point of the recciver re-
sponse curve.

Wh le sensitivity is being measured,
the channel dial on the “SensiMeter”
should be turned slowly, watching the
pointcr of the v.t.v.m. If the receiver
is prcperly aligned, the pointer will

slowly rise and fall, tracing out the
curve of the receiver, as shown in
Fig. 3A.

Son e receivers may show very good
sensit vity, but the check described in
the preceding paragraph may indicate
a sharp peak, as shown in Fig. 3B.

This is often caused by regenera-
tion, Most manufacturers recommend
that »Jattery bias be used during
alignn ent, and after alignment the
curve may look normal when viewed
with : sweep generator and oscillo-
scope. However, when very little or
no a.gc. bias for the i.f. amplifiers is
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developed in fringe areas. regenera-
tion may occur in the i.f. strip, re-
sulting in large snow particles and
poor syne. The regeneration can be
causcd by wrong lead dress in the
i.f. amplifier strip, long leads on if.
bypass condensers, or the use of tubes
with too high a gain for the amount
of shielding provided. Connecting the
suppressor of 6AUG tubes to the un-
bypassed cathode resistor instead of
1o ground is another common cause
of regeneration.

Many manufacturers have test
points for the video detector load ac-
cessible without removing the receiver
from the cabinet, so it is possible to
check the sensitivity of a receiver
rapidly bhefore it is sent to a fringe
arca. In this way a “hot” receiver
may be selected for a difficult area.

A further use for the “SensiMeter”
is to check the field sirength of the
television signal on Channels 2, 3, and
4. To do this, connect the antenna to
a television receiver, short-circuit the
a.g.c.,, and measure the voltage across
the video detector load resistor. Then
connect the “SensiMeter” to the re-
ceiver input. Adjust the microvolt
dial until the voltage across the video
detector load is the same as that pro-
duced previously by the signal coming
down the antenna. The reading on
the microvolt dial is the field strength.
If this reading is 15 microvolts, then
a receiver with a sensitivity of at
least that amount must be used.

The preceding methods of measur-
ing sensitivity do not include the video
amplifier and picture tube which also
playv their parts in producing the pic-
ture. The video amplifier, whether it
be one or two stages. must amplify
the signal from the video dctector
load to a level which will operate the
picture tube.

Two terminals on the
side of the "“SensiMeter” provide 1
volt peak-to-peak. This is connected
across the video detector load resis-
tor and if the video amplifier has ade-
quate gain and if the picture tube is
good, a black bar will appear on the
screen.

Although it is not necessary, the
actual gain of the video amplifier may
be measured by connecting a peak-to-
peak voltmeter between the picture
tube cathode and grid. The reading
in peak-to-peak volts is the gain of
the video amplifier.

Although this article has stressed
the importance of receiver sensitivity

right-hand

1, |&— NOISE
‘r-\_\l |[7] rie—smme pug

S60K
A G.C. VOLTAGE ~q
PROPORTIONAL 2 0 VIDEQ
TO NOISE 5603 AMPLIFIER  5x

25pta

(a)

6.C. VOLTAGE o

4G.C. VOL o—rlww\

PROPORTIONAL CHANGE-

1O AVER AGE T 2%kd OvEr

SIGNAL LEVEL T 1y VM 2

Fig. 1. (A} A diode a.g.c. system which
develops a.g.c. voliage in proportion
to the peak level of the received sig-
nal. In fringe areas where the noise
peaks ofien exceed the level of the
syne pulses, the noise pulses develop
a.g.c. voltage which is too high. The
addition of o local-distance switch
shown in (B) avoids this sifuation.

CURVE DUE TO
REGEMNERATION

NORMaL,
CURVE:
L4
II
LY
f \
4 \
/ \
/ \
// / \\
(8}
Fig. 3. (A) TV receiver response

curve traced out from v.i.v.m. read.
ings as channel dial of “"SensiMeter”
is tuned. (B) Faulty-type curve.

very important in primary areas when
receivers are installed in apartment
buildings where outside antennas are
not permitted. In such instances,
many sales have been lost due to in-

in fringe areas, sensitivity becomes sensitive receivers. -30—
Fig. 2. Simplified schematic of the critical circuits of the “SensiMeter” showing
the “bellows™ atteruator, which gives constant cutput attenuation for all frequencies.
[ 8
1
)
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MAO’S RADIU
SERVICE SHOP

By JOHN T. FRYE

I

was

SMUG little smile plaving
Aaround Barney’s mouth as he
marched into the service shop and
tossed the book he was carrying on-

to the service bench. Mac, his hoss,
eved him out of the corner of his eve
for a little while and then said, “All
right; wipe the cat-that-ate-the-ca-
nary grin off yvour mmug and out with
it! What do vou think you've got
on me?”

“Oh it’s nothing, really nothing at
all.” Barney said airily; “only it just
so happens 1 was chewing the fat on
75 phone last night with a ham up
in Connecticut and a friend of his by
the name of Howard who was there
with him in the shack. We got to
talking about test instruments, and I
sounded off on that business you were

giving me a while back about how
the 20.000 ohms-per-voit voltmeter
loads a circuit less than a v.t.v.m.

whenever you are measuring a volt-
age from about 500 volts up. Howard
agreed this was so as long as you use
the instruments without high voltage
probes or if you use probhes merely
designed to extend the highest scale
of either instrument to 30,000 volrs.

“IHowever, he pointed out that some
v.t.v.mi. manufacturers use a probe
that increases the total resistance and
all ranges of the v.t.v.m. by a ratio
of 100 to 1. In theory. this would ex-
tend the top range to 100000 volts
or so, but of course vou would never
try to measure such a voltage. What
vou do, though, is switch to say a
300-volt scale and read up to 30.000
volts on it. Changing ranges of the
v.t.v.m. has no etfect on its fixed in-
put resistance of 10 megohms, and
so yvou can thus have a total meter-
and-probe resistance of around 1000
megohms.”
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Mac mulled this over for a moment.
and then a sheepish grin spread over
his face. “And Howard is absolutely
right!” he confessed. “I'm giving my-
self a big hlack mark for forgetting
about those high-resistance probes.
We were not giving the v.t.v.m. a very
fair shake, were we?"”

“You were not,” Barney said with
exaggerated emphasis on the pronoun.
“Whyv a fellow could use a 10.000 to 1
probe and read the 3-volt scale and
S0 get a resistance total of 100.000
megohms for measuring 30,000 volis!”

“Not in practice, he couldn’t,” Nae
disagreed. “When you get past 1000
megohms of multiplier resistance, the
resistance of the probe insulation
would beecome a serious factor. Not
to change a disagrecable subject,
though, how did vou manage to tear
yourself away from your beloved com-
ics long enough to try to read a book ?
What have you got there: ‘Tom Swift
and His Giant Cannon’ ov ‘The Return
of Tarzan ?”

“This book,” Barney said with great
dignity, “is ‘Cybernetics’ by Professor
Wiener.”

‘“Whoberwhaties ?”" Mac asked with
a puzzled frown.

“Cyhernetics.” Darney repeated. ob-
viously enjoying his emplover's bewil-
derment, “Surely yvou know what that
is.”

“This is certainly not my dav.” Mac
said with a deep sigh. “Would »ou
condescend to explain in as simple
words as you can to an ignorant old
man what cvbernetics might be?”

“Well,” Barnev began with obvious
relish, “cybernetics has been defined
as the study of control and communi-
cation in the animal and the machine,
but 1 like to think of it as a sort of
correlation of the physical sciences of
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mathematics, statistics. and electronic
engincering with the biological science
of neurophysiologyv.

“You do?”

“Yes; but you might understand it
better if | said it occupies a kind of
middle ground between men and ma-
chines. and looks in two directions: on
the one hand it is interested in buikd-
ing machines that will do some of the
tasks of computing or controlling that
now are usually done by human bhe-
ings. At the same time it studies the
problems and failures of such ma-
chines and so arrives at a better un-
derstanding of the nervous system of
the human body by which such jobs
are done!

“I get it now,” Mac said. “You are
talking about the brand-new science
that huilds electronic brains like the
one we saw on television election
night.”

“The word is new hut the science
is not,” Barnev cxplained. “We had
cvbernetic machines long before we
had vacuum tubes. The governor of
a steam engine i1s a good example.
This gadget tends to keep the specd
of the engine constant under varying
loads. It consists of two iron balls on
pendulum rods attached to opposite
sides of a rotating shaft driven by
the engine. As the balls are swung
out from the shaft by centrifugal
force they work a valve that controls
the amount of steam entering the en-
gine. If the engine tries to speed up,
the governor cuts down on its steam;
if it tends to slow down, the governor
admits more steam. This is a dandy
example of the negative feedback
principle that is of major importance
in cyvbernetics.”

Mac looked completely bailled.
“Negative feedback in a non-elec-
tronic machine?’ he questioned.

“Sure; feedback is merely a term
applied to information fed baek from
a controlled mechanism to the control-
ling force to let it know how the ac-
tion is progressing. In the case of the
steam engine, the change in specd of
the engine ‘reports back’ by causing
the iron balls of the governor to
change their position.”

“But vou said ‘negative feedback.

“That's right. The use of the word
‘negative’ means that the fecdback
tends to buck whatever the system is
already doing. If the engine speeds
up, the governor stows it down, and
vice versa. It is the same thing in an
amplifier. ‘Negative fecdback’ here
simply means that we cause a portion
of the output of the amplifier to op-
pose the input.”

“Yes. 1T suppose it does,” Mac mut-
tered feebly. “You've been telling me
about machines that act like men;
what has cvbernetics done in discover-
ing how men act like machines?”

“A\ good question, and I'm glad you
asked it,” Barney said glibly. “Dr.
Jose Delgado of the Yale DMedical
School recently thrust as many as
forty tiny electrodes, only 1/200 of an
inch in diameter, decp into the brain

(Continved on puge 167)
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the VIBRATORS are MALLORY!”

That’s the best wav to be sure your
service johs stav “sold”. You can depend
on Mallory Vibrators to give more vears
of service. Their precision quality is the
answer to time-wasting calt backs. These
are just two of the reasons why 5 ont
of 6 service men prefer Mallory for all
their service work.

And the preference doesn’t end there.
They are move widely used as original
equipment than all other makes eom-
bined. The patented. tuned mechanism
in Mallory Vibrators gives better per-
fOrl]li”lCC l)(_" Alse:

M

Slow contact make ...
means less wear

High contact pressure . ..
means low resistance

Fast clean brealk: . . .
means reduced arcing

The next time vou order vibrators. ..
be sure to ask for Mallory. You’ll get
better vibrators, available in a complete
line. meeting original equipment speei-
fications . . . vel they cost no more. You
can be sure that every service job is done
right the first time.

PR MALLORY & CO

ALLORY

CAPACITORS » CONTROLS « VIBRATORS « SWITCHES + RESISTORS
RECTIFIERS * POWER SUPPLIES * FILTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

wWwwWwW americanradiohictory com

P. R. MALLORY & CO., Inc., INDIANAPOLIS &6,
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'SCOPES ARE
“GOLD MINES”

... when you know how
to use them fully on all
types of service jobs

« « « AND THIS BOOK
MAKES IT EASY TO LEARN
ALL ABOUT THEM!

No question about it! The cathode rav oscillo-
scope is the handiest, most useful instrument in
radio-TV servicing today. Servicemen who mas-
ter it get the best jobs—make the most money—
work lots faster—and are headed for even bigger
things in the future!

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen B. DuMont Laberateries, Inc.
326 pages. 370 illustrations. $6.00

vV When, where, why and exactly
how to use them

v How to interpret patterns

v How to handle tough jobs easier
and faster

Now the oscitloscope won't “stump’” you=not when you have
the clear explanarions given by thiv famous hook! It conrains no
involved mathematics—no puzziing and complicated discussions.
Instead, it goes right to work explaining oscilloscopes fully and
showing you exactly how 10 use them in lab work and on AM,
FM and TV service work—from locating troubles 1o handling
tough realignment jobs. Each aperation is carcfully explained
ineluding determining whers and how 2o use the “scope; making
connections, adjusting circuit components, serting the controls
and unalyzing patterns fast and accurately. About 370 illustras
trons including pattern photos make chings doubly clear.

No other type of specific sersice method training
can mean so much to you in terms of efficiency and
greater earning power! Send for it today. See for
yourself how this book can help you—before
you buy!

READ IT 10 DAYS ... at our risk!

Dept. RN-93 RINEHART BOOKS, Inc.,
Technical Division, I
232 Madison Ave., New York 16, N.Y.
I Send MODERN OSCILLOSCOPES AND THFIR USES I
for 10-134Y EXAMINATION. If I decede o keep the bauk,
B! will then remit $6.00 plus a few cents pstage in full pay- i

i ment. If not, I will return book postpaid and owe you |
othi |
Nanme l
[ Address. |
I Ciry, Zone, State 50 00 :
i Employer’s Name & Address B |

OUTSIDE U §. A.—Price $6 so Cash oniy I
Morey back s ro duys if hook 15 resuened
I I Iy |

WHATS -

For additional intormation on any of the items described herein. readers
are asked to write direct to the manutacturer. By mentioning RADIO &
TELEVISION NEWS, the page and the issue number, delay will be avoided.

| CONSTANT CURRENT CONVERTER
[ Electronic Research Associutes, Inc.,
Box 29. Caldwell. N. J. is now offering
the Model CC-60 constant current
converter for transistor applications.
| The new instrument is designed to
| convert a standard power supply into
a constant current generator for tran-
sistor and other applications where

constant current is required. The unit
is connected externally in series with
the standard supply and no rewiring
or other modifications are necessary.
The design makes use of the high
impedance of a pentode when operat-
ing above the knee of the J.-E. curve
to present a constant impedance to
the input voltage source. Thus, sub-
stantially constant current is main-
tained independent of a wide range of
load variation. In addition, inverse
current feedback is utilized which fur-
ther increases the internal impedance
and provides for long-term current
stability.
| The company will forward a data
i shcet on the Model CC-60 on request.

EVACUATED TRANSISTOR

CBS-Hytron of Danvers, Massachu-
setts has announced a new evacuated
junction transistor.

Sealing each transistor in a vacuum

is a further improvement on the orig-
[ inal hermetic scaling of transistors, as
| announced recently by the company.
The new process removes all polar
molecules that in time might deposit
themselves upon the junction boun-
| dary line, thus eliminating unwanted
leakage of applied currents and the
gradual breakdown of the units.

Additional information on the evac-
uated transistors is available on re-
quest,

HIGH-FIDELITY EQUIPMENT
| Pilot Radio Corporation, 37-06 36th
Street, Long Island City, N. Y. has an-
nounced the addition of several new
units to its high-fidelity equipment
| line.
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Among the new units now being
marketed are the company's Models
AF-723 and AF-824 FM-AM tuners,
the Models AA-901 and AA-902 ampli-
fiers, the Model PA-912 preamplifier
the Model CV-602 u.h.f. converter, the
Model TV-324 24" tclevision chassis,
and the Model TV-527 27" television
chassis.

A data sheet giving complete speci-
fications on all of these units is avail-
able from the ecompany on request.

RCA PORTABLE TAPE UNIT

The Engineering Products Depart-
ment of Radio Corporation of Amer-
ice, Camden, New Jersey has unveiled
a new portable tape recorder designed
for the consumer market.

Packaged in an aviation luggage
carrying case, the recorder weighs 23
pounds, Its over-all size is 14" x 12~
x 9”. The dual-spced machine can re-
cord or play back up to two hours
and can rewind in approximatcly 23,
minutes. It will accommodate all sizcs
of tape reels up to 7".

Push-button controls are used to op-
erate the machine and tape threading
may be accomplished in a matter of
scconds. The unit also has a jack to
permit easy attachment to phono-
graphs, radio receivers, and p.a. sys-
tems.

The recorder is now available at
RCA distributors, competitively priced.

REMOTE CONTROL UNIT
Rauland-Borg Corporation, 3515
West Addison Street, Chicago 18, Illi-
nois has introduced a unique remote
control unit which has been trade-

named “Libretto”.

This remote control-preamp is fash-
ioned in the form of a lavishly bound
book in padded leatherette with me-
tallic gold-finished backbone and sides.

The backbone lifts on a piano hinge
giving access to convenient tuning
controls. It can be operated in either
horizontal or vertical position.

The “Libretto” is completely self-
powered and capable of operating up
to several hundred feet from the am-
plifier. The unit measures 8%~ x 11”

RADIO & TELEVISION NEWS
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G-E FIELD CLINICS SHOW WAY T0
INCREASED EFFICIENCY IN TV SERVICE

C. V., Suackpole of C. V. Stackpole & Sons, Lynn,
Mass., repcris: “Efficient TV service has helped
/ build our business. The G-E Field Clinics have
kept us ab-east of improved ‘know-how' in the
i operation of our service department.

1
&

Left to right—Danny O’Connell, VAnhur Drolet, C. V. Stackpole.

Geieral Electric Field Enginecrs are holding Clinics through-
ou: the Country— Open to all TV Servicemen — Without Charge

® An efficient service department is a vital factor in build-

in;z a profitable television business. Like C. V. Stackpole, > T - SE?’Y;CEE
yo t'll find it well worth your while to attend one of the : . ﬁ.......m

G-E Field Clinics. G-E engincers demonstrate simple ways
to diagnose and correct TV troubles with special emphasis
on UHF. They will show you how to install and adjust the
va-ious kinds of UHF antennas and tuners—and answer
your questions on all phases of TV service.

Ask the Service Manager at your G-E TV distributor to

sign you up for the next G-E Field Clinic in your area. ® Tihie Thixd, Fditionko; the(G-F TiV.R ectivanIedmwe
Guide has just been released. Order your copies today
General Electric Company, Radio & TV Deparsment, Syracuse, N. Y, through your General Electric TV Distributor,

-~

(/43(1 cm/&a//cwz c(w/'a/{mfe 272 e,
e

GENERAL ELECTRIC
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WE HAVE THE LARGEST STOCK OF MILITARY EQUIPMENT IN THE WORLD. ALL RECONDI. x 2" and uses three 12AX7 tubes, It
TIONED AND CHECKED OUT TO ORIGINAL SPECS. [N OUR OWN COMPLETELY EQUIPPED SHOP. comes complete with a 7 foot power

RADAR—COMMUNICATIONS—TEST EQUIPMENT | it/ foy icn S5

APS.2 S-band /] s APN-1 Itimeter T 3 AP S- ]
APS.2 X-tand seareh & homing radar Su 1 freqy. victory girl 10 nl:.:’.?em';“{enf ::-fq o crossover, l‘Oll-OfT, volume, hass tone
APS.3 X.hand search & wming radar PPN 1 llﬂlwrfn transponder used TS- 12 N \‘ R st sel 5
ek A g4 i h APN2 13 ul . & and treble tone.
-, rad ARQ-5 nulomnllc nﬂ\nnlnmlc rec. mt . Tl ]]
APS-1 X-hand sareh & na itlon d . & pPv it o .
15 \:l‘ . g| ; ARN-7 nuwn;nll;c vadio aircction . ! = e company will forward a data
PSs. X n & ste
" bl v ) SCR-$55 dircction finder 18-G5 MCS meler 1esL s sheet on request.
5§0-13 S. SCR-284 porianle field radio station T8 test sel .
$Q-10 C SoRis sl renigia F""‘"'m‘ SIS Ts 33 ::“'lzulg”l tost osciimor
TPS-1 10 r req. Mo eld radlo i 5
TPS-3 lone ¢ L L P el r NEW V.M CHANGERS
VeV E VO | sens22 VILE wank/rec” (001156 | T5- 357AP X-band sif. gen. pwr. & || V-M Corporation of Benton Harbor,
Y Ts- 36/AP . mur. ichi H f :
uen-182 S0 v 55"33,1‘30, autimatic (0. F. T: - \m ] ,.:g :... :: l\Ilqh)gan is now offering a high-fi-
) - 45/ an. . .
SEwdozke semeasi ul,‘ .;m:ma RSty T e wee delny record changer, the Model
ARN-LY nir S.hand veacon | RC-261 rnulo rcm;)tl(- enn \‘ol ;z: ;-19 :PN al l::;e‘e?h(;"‘\ml | QBDHF. to the trade.
PPt PR S aomer M L be639 ree. 100- 150 m"lc with mase | T8 gzvap ST Coho l.g'xt . | The new unit features an exclusive
T S\ N .L.8. les . . . .
AFA:Ligpylsgponalyzer BC-902 mrt.p(i:x'lerkor":-‘:-n{on xmitter | TS- 69.aP :B‘;:‘lvm'{ﬂ’\b . mitr. I die-cast aluminum tone arm which is
APA-17 o 1 ar or kg 5 3 ~ieri E - -
3 RC-103 _Inslrlt. inmiing syat T5: 89/AP voliage di rigid and resonance-f1
e APR __eq‘_':ln ER g’)“cnn‘:i:;lh |;R-I|:'Ivs;;d(;21 L3 P ﬂ'r'('.‘_ful‘"“"': @ :'!,:.‘:,'ﬁ,'-.-“ 'ognal T r(tf.O 2 e lee t.O eliminate
ATEeaB | paneransl EERTCST SCR-536 h'mdl[lllk;, s 36 5C T8: Ul ab ek gavepmeter) Istortion, two plug-in tone arm
1 LS ¥ith APR equip. - t,
A 1 S A RS e | anvere.7 VALE. handi-taliies is;gs 9:";-‘:;'.".%3-';:'}&)%‘?():{:&
APR-2 rad rch 1000 MC y / AleCtrum ahalyvzer
APR-3 radar somen rec. 38.4100 MC | BE482 ;ﬁ;:_‘;;;'l“,‘"m, e Tee T5.185/UP S.-band sig. en. pwr.
APR-S 1 BC-640 Nmitler 100-136 MC ST ARR S Tt Sk o el
Wil
APR-6 1 DAK automatic direetlon finder e o a0, 41C
mnrn o
APT-& racar s er 165-780 nC_ | RAK-7 rec. wips 15500 KC T Lo e
8083 S e e 020 | ves e Wihiindn Tihe wes | 1388 il soibar R U
APN-9 rbml: lore L 3a8 S .J,,’,{f‘}n HC1g, MCI CW-60 /ABM .s band fres. nlelm'm
cPne 10 g I ery 8€.342 rec. ;10729‘:1:018 MC 118 '.’g_fg‘_.‘,f{.f“,' _,:’é;;_,,z._.‘“émﬁ,_"t"‘[’;( p '
A 1E-36_SCR-322 lost sl
FAMOUS MAKE SPECIAL ONE MILLION
PANEL METERS Give Awdy Offer TUBES TUBES
2" 5q., any range milliameter, In Stock At Low Prices ' -
d.c. voltmeter, r.f. ammeter, EIMAC TYPE - s heads (less cartridges), a laminated
; i R Transmitting, Spe ges), ate
Large selection avcilable. 100TH TUBES eceiving, Transmitting, spe- i ' - W i
95 s 55 cial Purpose, Cathode Ray, turntable with precision-formed con-
52 EA. 3 FOR 15 :‘Jr"l‘;?:;-es’“?q:ijm's'";n%;‘:; centricity and heavy flocking, a four-
WHILE THEY LAST!! NEW - . . GUARANTEED Brands, Guaranteed. | pole four-coil motor which is said to

eliminate the source of electronic hum

EXPORTERS °* GOVERNMENT AGENCIES * LABORATORIES * SCHOOLS!! and rumble during operation, and a

Consult us. Come ic the source. Warehouses of our own stock. We will buy, sell or swap in any

Quantity. Space limits complete listings. Write for our catalog. muting switch for absolute quiet dur-
RADIO HAM SHACK, INC. | ing the change cycle. ' .
Coble: ""Haomshock N. Y.'* A brochure on this changer is avail-
h368 Greenwich St. New York 13, N. Y. CAnal 6-8444-7-8-9 able from the company on request.
= —

(Melvertisement)

SERVICE TESTER

Electronic Measurements Corpora-
tion, 280 Lafayette Stireet, New York,
N. Y. has announced the addition of
a new tube-battery-ohm-capacity test-
er 1o its line of test equipment.

The Mode! 207 features a large,
easv-to-read. 7%” meter for counter
use. It is a durable instrument that
gives direct readings for all tubes
| through the standard emission method
of testing. l‘our-position, lever-type
switches are used and it is housed in
a hand-rubbed portable oak carrving
case with removable hinge cover. 'tThe
counter model is the 207C whiile the
portable case unit has been designated
as the 207p.

Because it does mcre
for the user than ony
other product of s
kind. It is the originol
non-conductive, non-
inflammable  liquid
that works mogic on
noisy TV ond radio
contrals and switches.
The choice of those
whe want the best,
the standard since
1947. Keeps custom-
ers happy, puis money
in your pockef.

BOGEN AUDIO EQUIPMENT

Duvid Bogen Company, Inc. of 29
Ninth Avenue. New York 14, New
York has added an FM-AM radio re-
ceiver and an FM-AM radio tuner to
its line.

The 10-tube radio veceiver has heen
designated as the Model RR300. It
provides both AM and FM reception,
has an output of 10 watis at 3 per-
cent distortion. and furnishes separate
bass and trehle tone correctors. The

. . F Ty “Myr. Elkins, this floors me . .. FM circuit features a triode r.f. am-
Carried by Jeoding jobbers everywhere! a genuine JENSEN plifier and triode mixer for minimum
gt oo manufactured by DIAMOND NEEDLE! noise and a balanced ratio detector.

Sensitivity is 7 microvolts input for 30
Q u ’ E TR o l E db quieting and the frequency re-

sponse is = 2 db from 30 to 18.000 cps.

COMPANY Frequency response on AM is = 3 db
Spartanburg, South Carolina from 40 to 4000 cps.
82 RADIO & TELEVISION NEWS

www americanradiohictorv com


www.americanradiohistory.com
www.americanradiohistory.com

;ﬁA.lN Fh:s'ffk—-mm BET TER— T‘RAIN- édﬂfk |
IN 10 MONTHS = OR LESS =FOR

RADIO-TELEVISION

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

1 SEND YOU {
18 BIG KITS |

of Radlo Televislon perts and equipment. | e
Much of your training will be actusl construcs '
Hoh And experimentation - - . the kind of truly L

PRACTICAL instruction that prepares you
tor your Radio-Television carect.

NEW' NO OBLIGATION PLAN

You Have No Monthly Payment Contract to Sign
' Pay For Your Training as You Earn and Learn

You can get into Radio-Television, today’s fastest growing big money

opportunity field, in months instead of years! My cumpletely new

“package unit”’ training plan prepares you in as little as 10 months
or even less! No monthly payment contract lo sign—thus NO RISK to you!

This is America’s finest, most complete, practical training—gets you
ready to handle any practical job in the booming Radio-Television industry’.
Fank L Ssrvbeny Sea ¥ vour gwn profitable Radio-Television shop . . . or accept a good pay-
Seraybery Aesdemy in o job. I have trained hundreds of successful Radio-Television technicians
during the past 21 years—and stand ready to train You, even if you have no pre=
vious experience! Mail coupon and get all the facts — FREE!

.Va'"!b'gvﬁg:';:;;:ifn "'"-"uded Earn Extra Money While You Learn!

The new Sprayberry '‘package’” plan All vour 10 months of training is IN YOUR

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your
fessional Radio-Television equipment. present job and income while learning. With
You perform over 300 demonstrations, each training “‘package’ unit, you receive
experiments and construction projects. extra plans and ‘‘Business Builder” ideas for
You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele-
| radio set, multi-range test meter, signal vision stations everywhere, open vast new
generator, signal tracer, many other opportunities for trained Radio-Television
projects. All equipment and lessons are Technicians—and those in training. If you
yours to keep . . . you have practically expect 1o be in the armed forzes later, thers
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop. Sprayberry Radio-Television trairing.

SPRAYBERRY ACADEMY OF RADIO 5oi'2™R 'cvicesa's,

M"L cau’o" r,--.-.-------..-.------------.-----..-‘

You Bu lLD the Television set and

the powertut superhet radlo recelver shown
above, INADDITION to the other teat units

shown here (Many are not shown because of ’ ; SPRAYBERRY ACADEMY OF RADIO, Dept. 25-A :
lack of space). All equipment 1 send you L3 TO D‘ y! 111 North Canal St., Chicago 6, 11l .
YOURS TO KEEP. ' - 80 9/ TRE .
NC OBLIGATION 3 Please rush to me all information on your 10-MONTH Radio-Tele- 4
vision Training Plan. 1 understand this does not obligate me and that ¢
® no salesman will call upon me. Be sure to include 3 books FREE. .
§ invite you to get all the facts— 8
= 3 BIG ‘
YOU Nameececeaeenn- geevcecseecnacaas PR, ABE e T .
=  RADIO-TELEVISION BOOKS 4
/ 1 want you to havs ALL the facts sbout H
my new 10-MONTH Radip-Television Tralning 1 [}
— without cost! Rush coupon for my three big Radio- Address......... iessaies Scobodfs 0000006 HaE e S il o 350000 0 §
Television books: "How to Mseke Money in Radlo- [ ]
Tetevision.” PLUS my pew liustrated Television Bul- ]
l]gg%gbgs al';l?etulnl aamgle Sprayberry Lﬁ.luon_ﬂlilﬁ ’
A 0 . /! .
Zoupon NOW! gation and no s ésman will call. M y Cityeecencaee o S N oo Zone...... Stathecccceracczaca M

LII......---.--.---------------------.J

Seate nber, 1953 a3
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THE TYPE 99-A TRANSCRIPTION AMPLIFIER

"That amplifier of veurs is fantastic”. So said a leading caperl. hearing the
"09" perlorm against amplitiers costing several times as much. Even we are
flubbergasied (but liappy) ot the response — "\When can | have one?”,

“That | want,’ "

‘Save e one of the lirst”. The “90™ is unique — a complete

amiplifier in one compact case with ‘t-position inpult seleclor, separate turn
over mul ro”o" H‘(‘Olll (-qu:\li/crs. ln-'-l‘ 3 nn(l l):\ss l‘ml'lr()l.\.‘. .Idjlrslnl’)lc Pomlnrss
compensation and pichup-level control. See and hear an H. H. Scorr

amplificr at only 90.95 — jhe plicnomenal 00

AMPERITE

Studio Microphones
a_t P.A. Prices
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deal for P el

BROADCASTING | e
RECORDING
PUBLIC ADDRESS ‘@

"The ultimote in micro-
phone quolity,” soys
Evon Rushing, sound
engineer of the Hotel
New Yorker.

e Shout right into the
new Amperite Micro-
phone—or stond 2 feet
oway-reproduction is
olwoys perfect.

® Not offected by
ony climatic conditions.
» Guoranteed 1o with_
stond severe “knocking
oround.”
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Madels
RBLG—200 ohms
RBHG—Hi-imp.
List $42.00

~

e

“Kontak” Mikes
Model SKH, list $12.00
\Model KKH, list $18.00
L3 o

ecial write for
sgffer: ond 4-po
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speciol Intraductory Offer.
ge ustrated folder

WRITE.
Californians

561 BROADWAY « NEW YORK 12. N. Y.
Canada: Atlas Redio Corp., Ltd., 560 King St. W., Toronto

84

PRICES FOR
YOUR
SURPLUS |

304TL

307A RKTS
310A

50-15%
50-32
12.32
100-20

Compiete |ine of Reeviving Tubes

types of Transmitting Tubes. (f
rices subject to change

add sales tax.

SALES CO.

Capacitors

. $5.95
.. 12.50

FREE BOOKLET R-53

1.65

[
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DN ASPD DO NINOOY
[rY-1-T-R- iy

-

10.00
14.50

4.50
1.50 o
14.95

8.95
18.00

k-
1.95

Thousands of other

you don't see it.

EY a
> ~
- -
13 ]
a2
w
e rh&"ry‘_hunuzzu—nnulh_n_n.-n”

BUBNONOOOONNNDDON—IDI WD~
WODOBUAINNOONSANNBNCAOSNSD

without notice,
Add postage to order.

ELECTRONICS
Dept. R-25
7552 Melrose Ave.
Los Angeles 46,

California
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The tuner is known as the Model
R300 and features separate bass and
treble controls, automatic frequency
control, and compensated preamp f{or
use with magnetic pickups.

WEBCOR PHONOGRAPH

Webster-Chicago  Corporation
Chicago, Illinois has recently
duced a high-quality,
phonograph which has
named “'Musicale.”

According to the company, this new
unit provides uniform audio response
from 50 to 12300 cps. It incorpo-
rates a 5-tube amplifier which includes
a preamplifier for the G-E reluctance
pickup with which the phonograph is

of
intro-
table-model
been trade-

equipped. A loudness control is used
to improve tonal quality at low levels.
The set uses three separate speak-

ers. one 4-inch unit to handle the
higher firequencies and two 6-inch
speakers.  The 4-inch speaker s

mounted in the front of the case while
the others are mounted on the sides.
With this arrangement the high fre-
quencies are still audible even when
the listener moves at an angle from
the speaker.

The “Musicale” is currently avail-
able in blonde korina and in mahogany
finishes.

AMATEUR DESK SIGN

Hawlins Distributing Co., Paqua-
tuck Terrace, East Moriches. New
York is now oifering a new amateur
desk sign which features a sturdy,
crvstal-clear, plexiglas base and red
or black polystvrene injection-molded
letters 13¢” high.

The new sign is durable and may be
washed in lukewarm water with mild
soap when it becomes soiled.

A quantity price is available to ra-
dio clubs ordering lots of threc or
more. An order hlank, giving full de-
tails on these units, will be forwarded
on request.

SMALLEST PERSONAL PORTABLE

Emerson Radio uand Phonograph
Corporation of 111 Eighth Avenue,
New York 11, New York has just in-
troduced what is said to be the world's
smallest personal portable receiver,
the “Pocket Radio”.

Catalogued as the Nodel 747, the
unit weighs less than 1 pound and
measures 6 inches in width and 1%
inches in depth. [t is small enough to

(Continued on puge 110)
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12 reasons why it pays to replace with

SYLVANIA PIGT

TUBES

independent laboratory tests show these
12 outstanding qualities of Sylvania Picture Tubes

No tube failures (after 1500 hours).

No trend toward slumping emission
or low light output.

No excessive leakage.

No excessive gas present.
Excellent grid control.

7. No stray emission.

8. Low electrical breakdown.
9. Very good color control.
]0, Excellent spot centering.

" Low screen burning (no rejections).

Excellent emission characteristics. 12 Excellent physical conditions.

Here is proof that Sylvania Picture
Tubes are first in long life and finest
in al around performance of all
tube: tested.

Tl e above record was established
in ccmparison tests of the tubes of
9 dif ‘erent manufacturers. All tests
were conducted under identical con-
ditions by an outside testing agency.

Se- owners everywhere are being
told again and again about Syl-
vania's superiority on the big, nation-
wide TV show “Beat the Clock.”

The Picture Tube
for Reliable Replacement

Of course, the name Svlvania has

alwayvs stood for highest quality.
Now, more than ever before, Syl-
vania Picture Tubes mean better
business for jobbers and service-
dealers alike. If you would like the
full story of these recent tests to
show your customers how Sylvania
Picture Tubes won over all others
tested, simply mail the coupon now.

*SYLVANIA*

LIGHTING « RADIO ¢ ELECTRONICS o TELEVISION

in Canada: Sylvonia Electric (Canada) Ltd., University Tower Bidg.
$t. Casherine St., Montreal, P. Q.

Septe nber, 1953
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REI'ORT

, ’ "'""_';'."' oo Send |
! for this
I
i

® | e \\

Sylvania Electri¢ Products In¢, v
Dapt. 3R-2109,1740 Broodway, N.Y. 19, N.Y.

r
|

|

| Please send me the official report of the tests
| made on Sylvania Picture Tubes in competi-
| tion with other makes.
|

|

|

|

'

)

Name

Company —

Street

City Zone State
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Heathkit

IMPEDANCE .
BRIDGE KIT

MODEL

et S

Another new. outstanding instrument design so typically characrer-
istic of Hearhkit operation in producing high quality instrument kits
at the lowest possible price. A new, improved model Impedance
Bridge kit featuring modern cabinet styling, with slanted panel for
convenicnce of operation and interpretation of scales ar a $10.00
price reduction over the preceding model. Buile-in adjustable phase
shift oscillator and amplifier with all wbes of the battery operated
type complerely climinates warm-up time. The instrument is c¢n-
titely AC line operated. No bothersome battery replacements.
The Heathkit 1B-2 Impedance Bridge Kit actually  represents
four instruments in onc compact unit. The Wheatstone Bridge for
resistance measurements. the Capacity Comparison Dridge for capa-
city measurements. Maxwell Bridge for low Q, and Hay Bridge for
high Q inductance measurements. Read Q, D, DQ all on one dial
thereby eliminating possible confusion Jdue to the incorrect dial
reterence or adjustment. Only one ser of instrument terminals nec-

Heathkit
AUDIO WATTMETER

— KIT

MODEL AW-1

52959

SHIPPING WT.
6 LBS.

maypaAnti
el
%9l

e o

A new Heathkit design for the au-
dio engineer, serious hi fi enthu-
siast, recording seudio. or bread-
cast station; the Heathkit Audio
Watmeter Kit. This specialized
instrument instanely indicates the

a output level of the equipment
H under test without requiring the
\ ) use of cxternal load resistors. All

- readings are waken directly from
- the calibrated scales of a 415"
“ 200 microampere Simpson meter.

The Heathkit Audio Wattmerer
fearures five full scale power meas-
urement ranges from 5 milliwaus up ro 50 wans with db ranges of

15 db t0 +48 db. The instrument has a power measurément
rating of 25 waus continuous and S0 waus maximum for inter-
murtent operation.  Non-inductive resistance load impedances of 4,

16, and 600 ohms are provided through a panel impedance
selector switch. Frequency effect is negligible from 10 cycles o 250
ke, A conventional VTVM circuit utilizes a2 12AU7 twin triode tube.
The meter bridge circuit uses four germanium diodes for good line-
ariey.

With the Heathkit AW-1 desired information can be obtained
instantly and conveniently without hothering with the irksome setups
and calculations usually required. Uscful for power curve measure-
ments, frequency response checks. monitoring  indicator, etc. Con-
venient calibration directly from 110 volt AC line source. This new
instrument will help 1o supply the answers to your auwdio opcrating
or power output problems.

0:° E

SHIPPING WT. .
15 LBS. L]

Peatures

Simpson 100-0-100 microampere
meter,

® Completely AC operpted.
® Built-in phase shift generator and

amplifier,
@ Battery type tubes, no warm-up
I1B-2 required.
® Newly designed two section CRL
dial.

Single knob D, Q, and DQ functions.

Special impedance matching trans-
former.

New modern cabinet styling.

12% precision resistors and silver
mica condensers,

essary for any measurement function. Panel provisions provided for
external generator use.

A newly designed two section CRL dial provides ten separate
units” switch settings with an accuracy of .5%. Fractions of unirs
are read on a continuously variable calibrated wire-wound control.
A special minimum capacity. shielded. balanced impedance match-
ing transformer berween the gencrator and the bridge. The correct
impedance match is automatically switch seleceed to provide con-
stant load operation of the generator circuit. The instrument uses
4% precision resistors and condensers in all measurement circuics.

The new Heathkit IB-2 provides outstanding design features not
found in any other kit instrument. The single low price includes the
power supply, gencrator, and amplificr stages. No need to purchase
separate instrument accesseries in order te obrain the type of oper-

ation desired.
Heathtbct

LABORATORY

GENERATOR KIT

MODEL LG .
—
3959 T
] - =
A B
16 LBS. ‘ -
Another welcome o . e
new addition to &

the popular line of Heathkit
instruments, the Heachkic Lab.
oratory Generator. Specifically
designed for flexibility of operation. accur
beyond the performance level provided by the conventional
service type generacor. Frequency coverage of the Colpitts
oscillator is 150kc to 30mc in five convenicnt runges with
provisions for internat or external modulation up ro 50%.
and .1 volt RF outpur throughour the frequency range. Panel
mounted 200 microampere Simpson merer for RE “ser refer-
ence level” to provide relative indication of RE ourpur. In-
dividually shielded oscillarer and shielded variable and step
attenuator provide flexible control of RF ourput.

The circuic features a 6AF4 high frequeacy oscillator. a
GAVS amplifier with grid medulation, 12AU7 400 cycle
oscillator and modulator. OB2 voltage regulator tube, and
a selenium rectifier for the transformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided asset o any in-
dustrial or educational laboratory. The Heathkit Laboratory
Generator sets a new level of operation, far superior 10 any
instrument in this price classification.

ind  versatility

HEATH COMPANY - Benton Harbor 15, Mich.
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CHECK THESE 7mtc¢m

Heathket

NEW 5"

0SCILLOSCOPE

KIT

MODEL O-9

s50>°

SHIPPING
WT. 28 LBS.

!
¥ New SUP1 CR tube
¥” Re-troce blanking
 Voltage regulation
+* Extended bond width
»* Peuvk-to-peak calibrating provisions
” Good squore wave response
¥ Astigmatism control
1 New heavy duty shielded power
transformer
A t
0y. 1
R
[
i
Rl LIFITR N
)
T I
Heathtct LOW CAPACITY
On g of fi
el C t [T} L 1 the
u 1 ,' r s )
® t C
NO. 242 0 i i C I‘ et
5350 SHIP. WT, e capacitor w pr the nece
. ! LB { { a1ching
: hY W ved alu
m:n g and pol (s p end

Heatikcl
VOLTAGE CALIBRATOR KIT

1

Heathbect
SCOPE DEMODULATOR

PROBE KIT

cuch or

applicat

( i 3
In

ping TV, RE, IF o stag ’.&.I

ing TV el Teaire: de el

NO. 337-8 ! of g pe cr
non, The N led Heathkit Demodula

S 350 tor Pr I ) umin wil

* fulpll this funca d  re prove its

) illoscope servig De-

SHIP. WI. 1 LB, 1ailed assembly sheet provid including in
structions for probe opcration.

Feathlit
ELECTRONIC SWITCH

¢ h I
e ! | a p
5 s of The basic f the Heatl
5 s 3 Switch i F
- 13 ] bscrvatic
r 2 ‘ f SCPATALE traces v 1 can be cither scy
‘ \ or superim indi
t -3 \ udy. A mp! uld be ot
L r n of a st 1s it appears a1 bo
. I th d o ges ki
——/ ! \ fier. Itow also serve as a square w3
: / . {5t wratar over the range of switch f
ICNCIcS providing (
wave form 1 nformation e
t Heat Vol the expense of an ]
ets ot comples. wave forms widh Conrinuonely cwirching T
¢ ) in thr ¢ rom | P
MODEL vC-2 2 T e ndivic MODEL $-2
I I 50 D' ach i t char dam
t I I
$ & the etel d ot t o wo 6817, t 5SN7, and s z 3 So
nal ] [ De in ¥ 1 t ®
SHIPPING WT. I Y ) ¢ nocessit ncreased  versaniuy ot from
4 LBS. fur ¢ fi i o scilloscope SHIP. WT. 11 L8S.

| EATH COMPANY - Benton Harbor 15, Mich.
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Heatlbct

VACUUM

VOLTMETER

KIT

MODEL V-6

s24

SHIPPING WT

! L The beaueiful Heathkit Model
»” V-6 VTVM, the world's largest
selling kit instrument, now
offers many oustanding new feacures in addition to retaining all of
the refinements developed and proven in the production of over
100,000 VIVM's. This is the basic measuring instrument for every
branch of electronics. Easily meers all requirements for accuracy.
stability, sensitivity, convenience of ranges. meter readability. and
modern styling. It will accurately measure DC voltages, AC voliages,
offers tremendous ohmmerer range coverage, and a complete db
scale for a total of 35 meter ranges.

New 115 vole full scale low range provides well over 214" of
scale length per vole. Upper DC scale limit 1.500 volts. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,500 voits full scale. AC ranges 0-1.5,
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm-

Feathkit 30,000 voLT pe
PROBE KIT

For TV service work or any similar applicarion
where the measurement of high DC voliage is
required, the Heathkit Model 336 High Voliage
Probe Kit will prove invaluable. A precision

multiplier resistor mounted inside the two-color, No. 336
sleek, plastic probe body provides a muleipli-

ation factor of 100 on the DC ranges so
of the Heahkit 11 ‘megohm VIVM, $4
The cntirclkit ii]clqdes precision resis. .
tor, wwo-color plastic probe, tp con-

nector  Spring.  test lm%. phomlc) plug SHIP. WT.
pancl connecior, and complete assembly 2 LBS

1nstructions.

Peallibc? PEAK-TO-PEAK

PROBE KIT

Now read peak-to-peak voltages on the DC
scales of the Hearhkit 11 megohm VTVAI.
Readings can be directly made from the VTVM
scale withour involved calculations. Mcasure.
ments over the frequency range of 5 ke 10 5
m¢. Use this probe to extend the usefulness
of your VTVM in radio and TV service work.
The Peak-to-Peak Probe Kit fearures the new
polished aluminum housing with wo-color
polystyrene probe ends. Detailed assembly sheet
including instructions for probe operation.

No. 338-B

$ 550

SHIP. WT. 2 LBS.

Feallkcl v
PROBE KIT

The Heathkit RF Probe used in conjunction with
any 11 megohm VTVM will permit RF meas-
urements up to 250 m¢, = 10%. A useful, con-
venient accessory for those occasions when RF
measurements are desired. The RF probe body
is housed in the new. smartly-styled polished
aluminum probe body featuring two-color poly-
styrene probe ends and a low capacity flexible
shiclded test lead. The kit is complete with all
necessary material and a detailed assembly sheet
as well as instructions for probe operation.

No. 309-B

$350

HEATH COMPANY - Benton Harbor 15, Mich.

SHIP. WT. 2 LBS.

Peartures
TUBE

X

New 1% volt full scale low range

X

1,500 volt upper limit DC range

X

Increased accuracy through 50%

greatfer scale coverage

High impedance 11 megohm input
Center scale zero adjust

Polarity reversal switch

1% precision resistors

50

.6 LBS.

AU U U A

Clearly marked db scales

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust-
ment for FM alignment.

The smartly styled, compact, swurdy, formed aluminum cabinet
is finished in an attractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked enamel panel further adds to the
over-all professional appearance.

Top quality components used throughout. 1% precision resistors
— silver contact range and selector switches — selenium rectifier -
transformer operated power supply. Individual calibration on both
AC and DC for maximum accuracy. DB scale printed in red for easy
identification, all other scales a sharp, crisp black for easy reading.
A variety of accessory probes shown on this page still add further
to over-all instrument usefulness.

’ﬂ"e@tééaf AC VACUUM TUBE
VOLTMETER KIT

MODEL AV-2

$2959

SHIPPING WT.
5 LBS.

The new Heathkit AC VTVM
that makes possible those sensi-
tive AC measurements required
by laborarories. audio enchusi-
asts, and experimenrers. Especi-
ally useful for hum investiga-
tion, sensitive null detection
phono pick-up output measure-
ments, making frequency response runs, gain measurements,
tipple voltage checks, erc. Low level measurements are casy
to make because of the complete voltage coverage of the
instrument and the one knob operation.

The large 200 microampere Simpson meter has clearly
marked and easy to read meter scales. Ten voltage ranges
covering from .01 rms full scale to 300 volis rms full scale,
with frequency response = 1 db from 20 cycles to 50,000
cycles. Instrument input impedance 1 megohm, ten db ranges
from —52 db to +52 db. For swbility and good linearity
characteristics the merer bridge circuit features 4 germanium
diodes. Atctractive instrument styling, a companion piece for
the popular Heathkit VIVM and the new AW-1 Audio
Wattmeter.

RADIO & TELEVISION NEWS
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NEW TFeathkit

ULTIMETER
KIT

CHECK THESE 764[40&64«

20,000 ohms per volt DC sensitivity,
5,000 ohms per volt on AC

Polatity reversal switch
1% precision multiplier resistors

50 microompere 412" Simpson meter

AW W A

Meter ranges for service

convenience
New resistor ring-switch ussembly

Total of 35 meter ranges

ARG

New Modern cabinet styling

The most important Heathkit announcement of the year, the
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.
The universal service measuring instrument, accurate, sensitive,
portable, and completely independent of AC line supply. Puac-
ticularly designed for service use incorporating many desirable
features for the convenience of the service man. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no bothersome
transferring of test leads — 1% precision multiplicr resistors
— large 413" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safery type
banana jacks — standard universally available batteries —
rugged practical sized cabinet with plastic carrying handle, and
a toral of 35 calibrated meter ranges.
RANGES

Voltage ranges selected entirely for service convenicnce. Tor
example 114 volt full scale low range for measuring portable
radio filament voltages, bias voltges, etc.,, 150 volt full scale
range for AC-DC service work, 500 volt full scale range for
conventional transformer operated power supply systems. Com-
plete voltage ranges AC and DC, 0-1.5—5—50—150—500—
1,500—5,000 volts. DC current ranges, 0-150 microamperes—
15 milliamperes—156 milliamperes—500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

Heatlikit
BATTERY TESTER KIT >

The Heathkit Battery Tester measures all
types of dry baueries between 114 voles
and 150 velts under actual load condi-
tions. Readings are made directly on a
three color Good-Weak-Replace scale.
Operation is estremely simple and merely
requires that the test leads be connected
te the battery under west. Only one control
to adjust in addition to a panel
switch for "A” or "B battery
types. The Heachkic Batery Tesc-
er features compacr assembly. ac-

=

MODEL BT-1 curate meter movement, and a

three deck wire-wound control,

s 8 5 o all mounted in a portable rugged

L4 plastic cabiner. Checks portable

SHIP. WT. radio baterics, hearing aid bat-
2 LBS. teries, lantern batieries, etc.

s145°

SHIPPING WT.

MODEL MM-1 -

$26°°

SHIPPING WT. 6 LBS.

ohms x 1 x 1,000 x 10,000. T—

DB coverage from —10 db
to +65 db.
CONSTRUCTION

Entirely new design permits assembly, mounting and wiring

of precision resistors on a ring-switch asserably unit. The major
rortion of inscrument wiring is completed before mounting the
ring-switch assembly to the pancl. No calibration procedure is
required, all precision resistors readily accessible in event of
replacement.

CABINET

Strikingly modern cabinet styling featuring two piece con-
struction, durable black Bakelite cabinet, with casy to read
panel designations. Cabinet size 515" wide x 4" deep x 7127
high. Good cabinet physical stability when operated in vertical
position.

The Heathkit MM-1 represents a terrific insttument value
for a high quality 20,000 ohms per volt unit using all 1%
deposited carhon type precision resistors. Here is quality, per-
formance, functional design, and attractive appearance, all com-
bined in one low priced package.

Feathbit
HANDITESTER KIT

The Heathkic Model M-1 Handitester readily
fulfills major requirements for a compact, port-
able volt ohm milliammeter. Despite its com
pact size. the Handitester is packed with every
desirable feature required in an instrument of
this type. AC or DC voltage ranges full scale
0-10—30—300—1.000—>5,000 volrs. Twe
ohmmeter ranges. 0-3,000 and 0-300.000. Twe
DC current measurement ranges, 0-10 milli-
amperes and 0-100 milliamperes. The instru-
ment uses a Simpson 400 microampere meter
movement, which is shunted with resistors 10
provide a uniform 1 milliampere load ou both
AC and DC ranges. Special type, casily access-
ible. battery mounting bracket — 195 deposited
carbon type precision resistors — hearing aid
type ohms adjust control. The Handitester is
casily assembled from complete instructions and
pictorial diagrams. Necessary test leads are in-
cluded in the price of this popular kit.

MODEL M-1

3 LBS.

| EATH COMPANY - Benton Harbor 15, Mich.
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New earikiz 12 Volt

BATTERY

CHECK THESE ?mﬁmeo,

L Either 6 or 12 volt operation
L I A R 4 Continuously variable voltage output

MODEL BE-4 -

$s3)°2°

¥ Constant ammeter and voltmeter
monitoring

Automatic overload relay — self-
resetting

Two 10,000 mf condensers

New 18 disc split type heavy duty
rectifier unit

SHIPPING WT,
18 LBS.

Here is the new Heathkit Battery Eliminator necessary for
modern, up-to-date operation of your service shop. The Heath-
kit Model BE-4 furnishes either 6 volts or 12 volss output
which can be selected at the flick of a panel switch. Use the
BE-4 to service the new 12 volt car radios in addition to the
conventional 6 volr radios.

This new Bacery Eliminator provides two continuously
variable outpur ranges, 0-8 volts DC at 10 amperes coatinuously,
or 15 amperes maximum intermittent; 0-16 volis DC at §
amperes continuously or 7.5 amperes maximum intermitent.
The ourput voltage is clean and well filtered as the circuit uses
two 10,000 mf condensers. The continuously variable voltage
output feature is a definite aid in Jerermining the starting point
of vibrators, the vohage operating range of oscillator circuits
etc. Panel mounted meters constantly monitor voltage and cur-

Feattbce VIBRATOR

Your repair tme is valuable, and

service use of the Heathkit Vibrator [ iy
Tester will save you many hours of 10 T2am
work. This tester will instandy tell l'aD .
meter indicates quality of output on \". .
a large Bad-?-Good scale. The Heach- ‘\.,

kit VT-1 checks both interruprer and T— .
self rectifier types of vibrators. Five different
sockets for checking hundreds of vibrator

you the condition of the vibrator  »
being checked. Checks vibrarors for

proper starting and cthe easy to read

Il

b

MODEL VT-1

s1450

SHIPPING wT.
6 LBS.

pes.

The Heathkit Vibrator Tester operates
from any bauwery ecliminator capable of dJe-
livering continuously variable voltage from
1 10 0 volts DC at 4 amperes. The new
Heathkic Model BE-4 Bartery  Eliminacor
would be an ideal source of supply.

Heathtit

BINDING POST

Fuse protection

rent output and will quickly indicate the presence of a major
circuic fault in the equipment under test. The power trans-
former primary winding is fuse protecied and for addirional
safety an automatic relay of the self-rescuing type is 1nCor po-
rated in the DC output circuit. The heavy dury rectifier is a
split type 18 plate magnesium copper sulfide unit used cither
as a full wave rectifier or voltage doubler according to the
position of the panel range switch.

Here is the ideal battery eliminator for all of your service
problems and as an additional feature, it can also be used as a
batcery charger. Another new application for the Heathkit
Battery Eliminator is a variable source of DC filament supply
in audio development and research. More than adequate vari-
able voltage and current range for normal applications.

NEW 7¥eatiéds VARIABLE VOLTAGE

ISOLATION
TRANSFORMER KIT (”‘ :

The new Heathkit Isolation Trans-
former Kit provides line jsolation for
AC.DC radios (not an auto trans-
former). thereby eliminating shock h

hazard, hum proble