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—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just
this! You'll find out about one of today’'s most remark-
able ... practical ways to prepare to get into America's
amazing billion dollar opportunity field of TELEVISION-
RADIO-ELECTRONICS. You'll see how to get into fas-
cinating work that pays well.. . that offers one of
America’s most promising futures . . . that enables you
to start your own business almost *on a shoe string,”
if you prefer ithis to a job opportunity.

And above all, you'll get some GOOD NEWS especially
welcomed by men anxious te earn REAL MONEY in this
thrilling field. For you'll see that NOW you can get the
kind of practical, laboratory-type training so desirable
for making real progress in Television-Radiec-Electronics
AND WITHOUT LEAVING HOME.
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ﬁ@@ﬁo Volt-Ohm-Mil-Ammeter

“speaks” for itself in any company

RIPLETT 630 Volt - Ohm - Mil - Am-
meter has many significant advantages
and features that make it stand dis-
tinetly apart from similar instruments

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

Since the scales of any VOM comprise the
means by which it makes its multiple serv-
jces most valuable, the legibility and easy-
read-ability areof primeimportance. Triplett
engineers have created in Triplett 630 the
longest scales available in this size tester.
(The upper arc by actual measurement is
four and three-eighth inches.}

6

ON ON HIGH VOLTS

6000

OFF ——"j200
300 A
\—e60|°

v out

121" put |

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

The Single Switch

Futher indication of the practical skill and
engineering “know-how” behind Triplett
630 is the Single Switch. Its simplicity of
operation assures ne burn-outs thru momen-
tary memory lapses. There is instant switch-

www americanradiohistorv. com

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

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

Study the following Ranges and descrip-
tions and compare them point by point
with any similar instrument f{or coneclusive
proof that Triplett 630 *speaks” for itself
in any company.

Ranges

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

A.C. Volts: 0-3-12-60-300-1200-6000—at 5,000
Ohms/Volt . .
(For Greater Accuracy in Avdio and other High
Impedonce A.C. Circuits.)

Decibels: —30, (-’}-4, 416, 430, 444, 45, +70.
(For Direct Reading of Output Levels.)

D.C. Microamperes: 0-50—at 250 Millivolts,

D.C. Milliamperes: 0-1.2-12-120—at 250 Millivolts.
D.C. Amperes: 0-12—at 25¢ Millivolts.

*Ohms: 0-1,000-10,000—(4.4-44 at center scole),
*Megohms: 0-1-100—(4,400-440,000 center scole).
Output: Condenser in series with A.C. Volt ronges.

*Resistance ranges are compensated for
greatest accuracy over wide balteryvollage varia-
tions. Series Ohinmeter circuits for all ranges
to eliminate possibility of ballery drain when
leaving switch in Ohms posilion.

Get a Triplett 630 into your
own hands ot your distributor,

U.S.A. Dealer Net $3950

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

R
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Check the specs. . .

Check performance. ..

Then, They

Model $-76

Dot ble conversion receiver. Broadcast Band
538-1580 kc plus three skort-wave bands zov-
ering 1720 kc-34 Mc.

Calibrated electrical handspread for =asy
tning. Double superher with 50 kc second
i-f and giant 4-inch “S” meter. Five posi:ion
selectivity, one r-f, two conversion, two i-f
stages, temperature compensated. 3.2 or 500
ohn outputs.

Sutin black steel cabinet. 1815” x 874" x
912" deep. Nine tubes, voltage regulator, and
rect:fier. For 105/123 V. 50/60
cyclz AC, Use R-46 speaker. . . $'|9()95

SELECTIVITY CUR\rES 5-76

Il Choose
Hallicrafters

Do you 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 your 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.

November,

[, 0 876 8 2 0 2 @ o 100 |
| { i
REmsrEf nmmmad

| 2 o A e —

:t G -l - T | Model $X-71. Covers Broadcast Band
| 10! Hr | .E.‘ == 535-1650 kc plus four short-wave bands
. P! |l § H [| covering 1650 ke-34 Mc. and 46-56 Mc.

g b ; ; l.', ol T Narrow Band FM one r-f, two conver-

- N L . sion, and three i-f stages. Temperature
| & 1 i1 I itb———%|| ccmpensated,voltage regulated. Three watt
= 1 I i | || output (terminals for 500 and 3.2 ohms).
[ | H

¥953

Satin black steel cabinet. 182" x 873"
x 12” deep. 11 wubes plus regulator, recti-

ficr. For 105/125 V. 50/60 93
cycle AC. Use R-46 speaker. s249

»0/60 544950

cycle . .

Model R-46. Matching 10” PM speaker
for use with Hallicrafters communications
receivers SX-71, SX-76, 3X-73 or SX-62.
80 to 5000 cycle range. Martching trans-
former with 500-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
1078” deep. Ship. wt. 17 Ibs. 52495

allicratters

World's Leading Exc'usive Manufactisrer of Communications and High Fidelity Equipment, Radio and Telovision

440 | West Fifth Avenue, Chicago 24, lllinois
Ha licrafters Ltd., 51 Camden Street, Torente, Canada
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THE EDITOR

AUDIO—1923 VINTAGE

HIS, our Sixth Annual Audio lssue,

sets a new high in editorial content,
circulation, and in advertising. Never
before has the interest in high-fidelity
been so keen and it now seems certain
that this interest will continue for
many years.

Ever since the inception of audio as
it relates to electronics this magazine
has, for 34 years, published every major
development. Old timers in audio will
recall attempts early in the vacuum-
tube era to obtain amplification by
very crude methods compared to pres-
ent standards. In recalling early ex-
periments we searched back through
our bound copies of Rapio & TELEVISION
NEwS (then Rapio News) to the year
1923 to see exactly what was going on
at that time. We selected the January,
1923 issue. This particular year was
an important one in audio. Engineers
were just beginning to regard the ad-
vantages of audio amplification in con-
junction with "loud talkers"” to provide
group listening instead of individuals
being confined to headset reception.
Crystal sets were still popular in 1923
but many of the leading manufac-
turers of that time were concentrating
on headsets, two-step amplifiers, and
various types of horns and other re-
producers using the headset in con-
junction with an adapter for coupling
to a horn.

We found several rather interesting
articles in the January, 1923 issue,
among which was one entitled “A
New Radio Loud-Speaker.” It de-
scribes a device “consisting of a thin
leaf-shaped spruce panel supported on
pegs and with a little iron armature
fastened to the board near the point
where a stem would join the leaf. The
earcap and diaphram on an ordinary
radio receiver is removed and the
phone is laid on the iron armature so
that it sticks to it,” etc.

One need only attend the demon-
strations at our audio fairs to realize
that we have gone a long way (db-
wise) during 30 years of audio prog-
ress. Another interesting article de-
cribes ‘“‘a practical inexpensive loud-
speaker.” The article states that the
“secret of assembling the horn is in
the use of surgeon’'s adhesive tape”
etc. and goes on to describe the con-
struction of a horn whose scams are
secured by means of the tape. A head-
phone-type receiver is held by clamps
against the bottom of the horn. The
author states that “the horn gives con-
siderable amplification and is free
from the objectionable ‘tinny’ sound
experienced with sheet iron in horns,”
ete. Wow'!

Another development was covered
in an article entitled, “The Electro-

www americanradiohistorv. com

Static Loud-Speaker” describing a de-
vice in which the principle of function-
ing is determined by a peculiar oper-
ation of some imperfect dielectrics
based on experiments conducted by a
Dr. Gray and two Danish scientists,
Messrs. Johnson and Rahbeck. It ad-
vises that “since this loud-speaker sys-
tem, which may also be used as a re-
corder, is operated by tension it is
necessary to use some step-up trans-
formers. The polarizing tensions may
be obtained from the "B’ battery which
is used with the amplifier but an iron
core choke coil should be connected in
parallel with the device so as to per-
mit the direct current to reach the
plate of the vacuum tube. When the
signals are sufficiently amplified the
electro-static system provides the
means for a good loud-speaker ar-
rangement.”

This device never achieved any prac-
tical use and the horn type loudspeak-
ers dominated the so-called audio field
for a long time.

This was the period when various
headphones achieved great popularity
for connecting to the tone arms of
early phonographs. We still have some
of these in our own personal collection.

One of the earliest names prominent
in audio was Magnavox. Many old
timers claim one of the earliest of de-
velopments dates back to 1913 when
the Magnavox electro-dynamic receiv-
er was first demonstrated publicly.
Their ad, ten years later in 1923, fea-
tures a 14- and an 18-inch horn using
the electro-dynamic receiver.

We ran across an ad showing one of
the loudspeaker cabinets. It employed
a spiral tone chamber and was sold for
$12.50 and this, mind you, included a
“powerful built-in unit,” etc. This, of
course, referred to a headphone used
as the driver. The year 1923 will cer-
tainly go down in history as a ‘‘head-
set year.,” Old timers will readily re-
call many of the early manufacturers
supplying radio headphones to the
trade. They included: Murdock, Frost,
Schicarze, Elwood, Munhattun, Con-

necticut, Stromberg-Curlson, Leich.
Holtzer - Cabot, Erverett, Coryphone,
Brandes, Western-Electric, Dictu-

graph, Kellogg, Baldwin, Brown, to
name a few. The average price for a
pair of phones in 1923 was about $7.00
and most of them were either 2000 or
3000 ohms. Audio transformers were
selling for about $3.50 and horns, com-
plete with single headphone, at about
$40.00.

Today, 30 years later, audio has be-
come “big business” and a source of
real pleasure to millions. We look for-
ward to another 30 years of audio
progress . . . OR.
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8-PAGE CATALOG
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everything in
TV, Radio and
Industrial

Electronics

You'll want the one complete Buying Guide to
Everything in Electronics—268 pages packed
with the world’s largest selection of quality

ecuipment at lowest, money-saving prices. See all

the latest releases in custom TV chassis,

TV antennas and accessories; AM and FM tuners

and radios; everything in High-Fidelity custom
components; latest P.A_ Systems and accessories;
= recorders and supplies; Amateur receivers,
transmitters and station gear; specialized industrial
electronic equipment; test instrumerts; builders’
kits; huge listings of parts, tubes, tools, books
~—your choice of the world’s most comgiete stocks of
quality equipment. ALLIED gives you evervy

buying advantage: speedy shipment,

expert personal help, lowest prices, liberal terms,
assured satisfaction. Get the 1954 aLLIED

Catalog. Keep it handy —and save time and

money. Send for your FREE copy today

Fastest Service in
Electronic Supply

==
o

ol

ALLIED RADI]O

SAVE ON EVERYTHING
IN ELECTRONICS

SEND FOR THE LEADING
ELECVRONIC BUYING GUIDE "

World’s Largest Electronic Supplly House

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

EASY-PAY TERMS 100 N. Western Ave., Chicago 80, lllinois

TV and Hi-FI SPECIALISTS

Use AILIED'S liberol Easy
Poyment Plan—only 10%

To keep up with developments
in High-Fidelity and TV, look

[ Send FREE 268-Page 1954 ALLED Catalog.

'
1
I
1
!
1
]
down, 12 months to pay—no to ALLIED. Count on us for alf :
carrying charge if you pay in the latest releosus and largest 1 Name
60 days. Available on Hi-Fi stocks of equipinent in these 1
and P. A. units, recorders, TV important fields. If it’s any- I
, . I
chassi:, test instruments, thing in High-Fidelity or Tele- 1 Aedqess
Amateur gear, etc. vision—we have it in stock! :
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== P [ -]
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roof top magic
from your TV set
and it's magic

in sales too

j“{: “0
ﬁ) "«--uu 5%

-..,, “m J—
'm‘ ""mnu"" "-‘\ & H“ yﬁ

l’\ & DR O‘|’O S

NATIONALLY PROMOTED IN TELEVISION

% There's real MAGIC to the CDR ROTOR!
The way it IMPROVES any TV picture is magic
.. the way it sells...is magic! BUT...the real
answer is quality manufacture of a proven design!
That adds up to continued dependable
performance.. .CDR ROTORS ARE BUILT TO

LAST... built to perform under any conditions!'

NOW ... MORE IN DEMAND THAN EVER
BEFORE with the BIG consumer advertising
campaign in full swing...if you don't

have your BIG CDR PROMOTION KIT with

TR-12...0 special com-
bination value consisting of
complete rotor including thrust
bearing ... handsome modern
design cabinet with meter

control dial ....... $47-95

TR-11... some os TR-12
without 1hrus'be«::rir'ng$44""’s

TR-2... the HEAVY DUTY
rotor especially suited for spe-

cial TV antenna instollotions.

~—

Complete rotor with "Compass
selling and advertising aids ... write us P P

Control” cabinet having illumi-
for your kit ... to help you sell EVEN MORE! = Y
nated "perfect pattern” diaol.

$49.95
JTHE RADIART CORPORATION )’)JTHE CORNELL-DUBILIER ELECTRIC CORP,
> e CLEVELAND 13, OHIO o/ ® SOUTH PLAINFIELD, N.J.
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Quick TV Success can be yours...

l!f you act now!

e repare now for the new Radio TV -Elecironics boom.
Get in on VHF and UNHFE . . . aviation and
mobile radio . . . color TV ... binwural sonnd! The
International Correspondence Schools can help you!

H vou've ever thought about Radie or Television 1s a career . . .
if vou have the interest, but not the training . . . if vou're waiting

for a good time to start . .. NOW'S THL TIME!

No matter what vour previous bac l\mullln [.C.S. can help
you. If Radio-TV servicing is vour Imbln_\ [.C.S. can mmake it vour
own profitable business. If vou're interested in 1 the new develop-
ments in Electronics. 1.C.S. can give vou the basic courses of
lruininv vou need. If you have the job but want faster progress,
1.C. 5. can qualify you for prometions and pav raises.

l.l..‘ S. training is success-proved training. Hundreds of 1.C.S.
graduates hold tep jobs with top firms [ike R.C.AL G E.. DUMONT,
IL'T.&T. Hundreds of others have high ratings in military and
civil service. Still others have successful businesses of their own.

With I.C.S., vou get the rock-bottom basics and theory as well
as the all-important bench practice and experimentation. You
learn in your spare lime—no interferenee with husiness or sacial
tife. You set your own pace—progress as rapidlv as you wish.
Free career guidance: Send todav for the two [ree siccess books. 1he

36-page “Huow 1o Succeed™ and the informative catalog on the enurse you
chieck below. No obligation. Just mark and mail the conpon. With so mnceh

CHECK THESE SEVEN | 7
FAMOUS I.C.S. COURSES |+
—ONE FOR YOU!

® s 8 s 8 o s 5 s s o

al stake. you wwe it to yourself to act—and act fast!

[ PRACTICAL RADIO-TELEVISION
"~ ENGINEERING —Toundation course
lor radio-1etevision career. Basic prim-
ciples plu: advanced lraining. Radio.
Sound TV ' BOX 2251-C, SCRANTON 9, PENNA.

TELEVISION TECHNICIAN—To Without cisst or obligation. sena me “HOW to SUCCEED™ and the bookiet about the course BEFORE which | have marked X:
5 —

_ ART [ Heating CIVIL, STRUCTURAL [ Callege Preparator Stationary Steam Engineering
quality you for hugh.level technical pasi- O Commercial Art [J Steam Fiiting ENGINEERING 7 Mathematics ’ a Smwnaa: Fireman i
tions Intel2vision. Caniera. sludwo. trans- Magazine and Book 0 Air Condilioning Civil Engineerlng Commercial RADIO, TELEVISION,
mitter le hniques Manutaclure. sale Hlustrating 1 Electeician Structural Engineering O Good English COMMUNICATIONS
and instal ation of TV equipment Cartooning BUSINESS Surveying and Mapping MECHANICAL General Radio
1 Shaw Card and Sign | ettering [ Business Administration Structural Drafting AND SHOP Rad10 Ozeration

[] TELEVISION RECEIVER SERVIC. 1 Fashioo llustrating Certified Public Accountant Highway Engineering O Mechanical £ngineering Radio Servicing—=FM

~ ING—Installation. servicing. <on OTIVE Accounting Reading Blueprints Industrial Engineering Television
version. Jealesship. For the man who C] Automaobile, Mechanic Bookhkeeping 1 Concrete Construction [J tndustrial Supervision Etectron ¢s
knows aloul radle and wants TV C] Auto Elec Techmician Stenography and Typing Samitary Engineering Faremanship Telephose work
Yalnin 1 Aute Body Rebuilding ) Secretarial DRAFTING Mechanical Drallmg RAILROAD
SIS o and ﬂleﬁn.shgm [ ;edeul IEI P Alnh”’l" Dra!llil;u . ] Machine [s)eshn-nlaumg O Locomoative Engineer
iesel —Gas Engines Business Correspondence [J Architectural Dratting Machine Shop Practice Diesel Lacomotive
m:)lzlsgnithELsEerllﬂygrrifa':n‘{rlng"tf AVIATION Personnel and Labor Relations [J Electrical Drafiing Tool Design Air Brabes Car Inspector

stalling and servicing radio and tele-
vision recelvers soon alter starting the
course.

C1 Aeronautical Engingering Jr.

L Aircratt EnRine Mechanic

I Advertising

Mechanical Dratting
Structural Dratting
Sheet Metal Drafting

Industrial tnstrumentation
Macthine Shop Inspection
Reading Blueptints

Retall Business Management
Managink Small Business

] Railroad Administration
TEXTILE
Textlile Engineering

O Airplane Dratting
BUILDING

] Sales Management

Toolmaking Collon Manutac ture

Ming Surveying and Dratling
ELECTRICAL

] Electrical Engineering
Electrician

] Architeclure
Arch Dratling
) Buitding Contractor

] Salesmanship
(3 Traffic Management
CHEMISTR

Gas —Electric Welding
Heat Treatment—Melalturgy
Sheet Metal work

Rayan Manutaclure
Woolen anutaclure
Loom Fuaing

RAD!O 8 TELEVISION SERVICING
WITH TRAINING EQUIPMENT—

s, bove bul wilh 1 L} Estimating O Chemcal Engineering J Etecirical Maintenance Sheet Melal Paltern Dratting [J Finishing and Dveing
ame as above but with addition o C) Carpenter and Mt wi rk [ Chemistry ] Electricat Dratting Relrigeration ) Textile LesignieR
high-grade radio servicing squipment Carpenter Foreman () Analytical Chemistry ] Etectric Power and Light FPOWER

and tools. Reading Blueprints Petreleum — Nat'l Gas Lineman [J Combustion Engineering YEAR OF THE SIX

| House Planning

0 Pulp and Paper Making
C] Plumbing

O Prastics

HIGH SCHOOL
High Scheol Subjects

Dieset—Electric

[] RADIO OPERATING COURSE- O Efectric Light and Power

Special course lo help you pass lhe
Governme it examination tor oeperator’s
licenses Chde. Tv.FM. Radioregulations.

D INDUSTRIAL ELECTRONICS- o
Broad, sol'd backRrou1d caurse deveted =2
to the eléctron tube and to its many
appl calior.s.

MILLIONTH STUDENT

Name_ - Age Home Address

—Zone State

B WPIHINE HOUrS

A M. o -P.M.

Special tuitlon rates to members of the U.S. Armed Forces. Ca 1adian residents send

Oceupation coupon to International Correspondence Schools Canadian, Lti, Montreal, {anada.
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Presenting

REGTIFIER RED

the new product-line color for

1 Federal

MINIATURE
SELENIUM RECTIFIERS

FEDERAL—the original miniatnre—is saying goodbye to gray. The
new bloom is “Rectifier Red” . .. a striking color that instantly
tells servicemen they’re getting the veetifier cfficiency and long
life that created tens of millions of profit opportunities for radio-TV
servieing . . . tells them they’re getting the quality that keeps
Federal miniatures the best-seller in America’s vast and growing

reetifier replacement market!
Hon b Lpee 48 &, FIT]
Fedueal Q ¥
841 i nmm°

ﬂ!H

{

Look for “Rectifier Red”. .. get the performanee that ]
clicks . . . the replacement profit that sticks! See vour |,
Federal Distributor for Federal miniatures in handy H
8-unit Kkits . . . in quantity lots . . . or in individual &_3.
packages sold through Federal’s self-serviee rectifier -:w ' J
dispenser. .. on hundreds of counters! See your “FTR”
Distributor now, or write to Dept. }-739

“America’s first and largest manufacturer of selenium rectifiers”

Federal ©
w TRlephone and Radio (ompany

100 KINGSLAND ROAD, CLIFTON, N.J.

in Canada: Federal Electric Manufacturing Company, Lid., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St, N. Y.

RADIO & TELEVISION NEWS
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MONEY BACK GUARANTEED
TO RECEIVE ,4¢ UHF and
AULVHF STATIONS IN 4

DIRECTIONS FOR 60 MILES
WITHOUT A ROTORMOTOR OF ANY KIND!!

ot D T e T T, B A
by e l-"-_ .Yy

~ 1!
9
o D"F #2,585,670

!
¢0 NEW: yep! fim WORLD'S MOST POWERFUL UHF — VHF
"ls P‘ e #2:644:091 TELEVISION ANTENNA
OTHERS PENDING While antenna reception is guaranteed
pe s mer— for 60 miles, perfect pictures have been con-

sistently received as for as 160 miles from
stations.

POLYMICALENE

ﬂ 4 CONDUCTOR
TRANSMISSION LINE
Low Loss External - Air Dielectric

L]
® Matched Impedance

® Eliminates End Sealing
°

°

NEW DESIGN FOR '54

® LOW.LOSS SWITCH
® LOW.LOSS PHENOLIC INSULATCRS

® USES NEW 4-CONDUCTOR
MATCHED IMPEDANCE LINE

® ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

Eliminates Condensation
Up to 50% Less Loss
Than Yubulor When Wet
® Easily Spircled
® No lireaking or Shorting
L ® Patents, Pending - T. M, Reg.

The 9 position
telecior switch

LIST PRICE rotates 1he ane

teana in o slo- f r
$ 15 tionary position. <
FPRICE INCLUDES
Complete stacked arroy ® o stack-

SEE YOUR LOCAL ing bars ® 9 position switch o
Switch-to-sel coupler 2. 7Y
JOBBEF stond offs ® Individually boxed in
mailoble carton

[ e B el om0 | CHANNEL ANTENNA CORP.
W Bn i = Hickary 6-2304

mber, .l 953

Nov;
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Re-entrant network
as used on ZZ16H
and 120

The sensational, radically new TRIO ZIG-ZAG antenna,
introduced less than a year ago, has enjoyed the greatest
acceptance of any TV antenna ever madel

NOW — TRIO introduces a radically new improvement
that makes this great antenna even greater than beforel It
consists of a new re-entrant type impedance matching net-
work for ZIG-ZAG antennas which now provides an almost
perlect impedance match to the feedline on EVERY channell

UNIFORMLY HIGH GAIN

There is no measurable difference in gain on ANY channel
whether operating stacked high-band and low-band ZI1G-
ZAG antennas from o single feed-line or using them sep-
arately. There is no insertion loss such as found in isolation
networks. For example, the ZZ12L and ZZ16H now provide
3 to 6 DB. more gain than elaborate, stacked cut-to-channel
arrays. This additional gain is olten the difference between
a good picture and a poor one.

Elaborate tests conducted all over the country under every
conceivable type of teirain and in locations where ten out
of the thiteen VHF channels were available, proved con-
clusively that TRIO ZIG-ZAG ANTENNAS OUTPER-
FORM ANY and EVERY colineor, conical, or broadband
multi-element Yag! on the market today — AND ZIG-ZAG

GRIGGSVILLE,

&0

Mensfoectorsicy Co.

L LINOIS

with New Re-entrant Network

OUTPERFORMS ON '

ALL CHANNELS

(Using Single Lead-in)

does it on ALL VHF channels, Whether its a new installation
or a replacement, INSIST ON TRIO ZIG-ZAG TV AN.
TENNAS, with their EXTREMELY HIGH GAIN, SHARP
DIRECTIVITY, SUPERIOR LINE MATCH, MULTI.CHAN-
NEL COVERAGE and RUGGED-LONG LIFE CON-
STRUCTION.

Mustrated above is the NEW re-entrant network developed
by TRIO engineers for the model ZZ12L and ZZ16H
combination. Current shipments will include the complete
network. There is nothing else needed for single feed-line
operation!

Used stacked — or separately — TRIO ZIG-ZAG an-

tennas are the hottest ever designed!

New descriptive literature available direct or from your

supplier.
New network supplied with all
high-gain Zig-Zag models

e} PLANT . -h—# =8
nto TR} o SERVE YOU! s.
oF monutactyy s Bresent joi;
05 also 9 sbace, 4 ites agq
TRIO 4, €en oddeqd. New Iobom;o,y‘ {
s defi
e} increg tnents §,
fill oy or‘deeu Vo onds, WE’Or:’ 60 cary of I
. Wa Suggesy o ':)L!ure we
rder nowg

Nite Comm;

RADIO & TELEVISION NEWS
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MEBlﬁﬁl’S M[lBT DEPENDABLE TV RDTATUR

|

FACTORY TESTED to equivalent of three
moaths normal use before shiprent.
TEMPERATURE PROOF. Operates perfectly
at -50°, even under heavy icinZ condi.
tions.

FOOLPRQOF. Stops itself at ends of rota-
tion. NO burned out motors: NO broken
feedlines.

IMPROVED BRAKE. NO coasting; NO drift-
ing

TWO MOTORS. Separate motor for each
direction of rotation.

SMART—EASY TO USE Contro! unit. Indi-
cates direction without turning rotator.
TWO0 YEAR GUARANTEE instead of the
usual one. |

| : H{-I l FR’ 0 ) +HU P *Write for literature.

RIGGSVILLEJILLINOIS
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4 P.EC™ KITS

Right now there are 100, (00,000 radio
and TV sets — 4 or more vears old —
in everyday use. These sets o

no! have P.E.C.'s. You'll
save service time and parts
investiment — have grealer
confulence in vour service
jobs if you replace old-
stvle components with
P.E.C.'s. Ceniralah
P.E.C. kits are your
best supply source!

PCK-18

18 P.E.C. units. Re-
place 42 old-style re-
sistors and 52 old-
style capacitors.

Net - - - - §9.00

PCK-110

110 P.E.C. uniis. Re-
place 255 old-stvle
resistors and 52 old-
stvle capacitors.

Net - - - $55.80
PCK-220
220 P.E.C. units.

Replace 525 old-stvie
resistors and 620 0ld-
style capucitors.

Net - - - $115.80

All prices subject 1o change without notice

PCK-45

45 P.E.C. units. Re-
place 106 old-style
resistors and 133 o0ld-
style capucitors.

Net - - - - $24.00

This P.E.C. Guide No. 2 (included with euch kit)}
tells you how and when to use P.E.C.'s. Shows
cross indexing — schematics — tells you how to
test P.E.C.'s. Get complete details from your CRI.
distributor or use coupon below.

Trademark — Printed Electroni¢ Circuits

CENTRALAB

A Division of Globe-Union Inc,

910-K E. Keefe Ave., Milwavkee 1, Wis,
Please seind name of distributor stocking

P.E.C. Kits. also additional technical data,
Name = e
Firm

Address

City State, ]

16

Zone.

5ot Radt

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

COMPATIBLE COLOR'S long epic
march to the nation's eapitol. seeking
that golden seal of approval, appears
at long last to be drawing to an end,
and a mighty grand and glittering
end. For at this writing, the records
indicate that it seems to be just a
matter of technical formality, before
the final go-ahead is flashed to the
nation.

As the crucial 30-day decadline
passed. no serious objections to the
Commission’s intent to approve came
forth. Those who did issue briefs were
critical of the high costs quoted for
the first output of color sets, and the
possible inability of industry 1o cope
with the economic hazards which such
prices might introduce; but none ob-
jected to the system or its eapabilities.

A tip-off on the cndorsement that is
expected, loomed when NTSC's popu-
lar chairman, Dr. Baker. appeared in
the oflice of the Commission’'s head-
man, Rosel H. Hyde, with an oflicial
16-volume color-committee report on
the final filing day, and posed with the
government representative for several

photos. In presenting the huge record
to Hyde, Baker said: “These docu-
ments represent an investment of

more than one-million manhours of in-
tensive work by the top engineers of
the television industry, in an etfort to
develop  satisfactory standards for
commercial  color television, . . . If
measured in terms of dollars. this rep-
resents an investment by industryv of
nearly ten-million dollars over a pe-
riod of two-and-a-half years. The re-
sult, we feel, has heen the creation of
technical signal specifications that not
only will give the public a good 1ele-
vision service, but also will permit
keen competition among various com-
panies within the industry.”
Accepting the report, the Commis-
sioner noted that this was a notable
occasion, for most in industry had ap-
proved the work, and the few who did
not go along complerely. did not offer
any truly serious objections.
Actually only four companies filed
critical comments with the Commis-
sion. Particularly disturbed was U. A,
Sanabria, who felt that economists
should be consulted first, before a de-
ciston is set, to advise whether the
nation is really ready for receivers
that will cost around a thousand dol-
lars. In his opinion, color TV should

www americanradiohistorv com

be restricted to a single area for at
least three years until there is . ..
“positive proof that it answers the
cquestion of economy’ . and there
appears . . . “an adequate capacity to
supply, so that the television industry
can roll smoothly when it is intro-
duced.” He also wanted to be sure
that the introduction of color at this
time will . “not foster a monopoly
through inadequate distribution of
know-how, nor that it will load onto
the public the impossibility of getting
trained men to service these sets once
theyv are on the market.” Noting that
the system offered was truly a . ..
“masterpiece of electronic science,
which may be regarded as a technical
miracle. . ., 7, he asked if the develop-
ment wasn't a “little premature
and too expensive to fit into our econ-
omyv.”

Also striking out at the price prob-
lem was Chromatic, who urged the
Commission to seek adequate assur-
ance that inexpensive chassis will
eventually he forthcoming. They were
well satisfied with the system and its
ability to produce satisfactory color
pictures. the briel eontinued, but the
matter of lower costs was also funda-
mental. Insurance that cheaper sets
will be available must obtain, they in-
sisted. and such proteetion must be
supported by demonstrations of actual
equipment built to sell at the lower
prices. with tests heing made under
tvpical home conditions.

Puramoun! also felt that the Com-
mission should delay final action on
any new standards until the cost item
has been more fully explored. They
believed that it . . . “would be un-
fortunate, if in the interest of speed,
the Conmimission were to adopt a color
system which would be of use only to
those who could afford expensive re-
ceivers, when by taking a little more
time. a complete study could be made
of methods which hold forth promise
of being able to produce reasonably-
priced receivers.”

The fourth bhrief, filed by CBS, told
the Commission that while thev also
felr that the NTSC receiving gear did
not meet the price criterion, and in
addition the equipment did not, in
their opinion. satisfy the simplicity-of-
operation point, compatible color
standards would now be in the public
interest, since eventually both the cost

RADIO & TELEVISION NEWS
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fiPP~ WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED ?
'é ILIANS! NO EXPERIENCE NECESSARY!

¥ » TELEVISION

P\ you at home... in your spare time

dr better-pay jobs in TV EARN 0 R E

L C Lane B.S. M.A
President: Ridio-Television Training As;eciation
Execulive Director: Pierce School of Ridio &
Television

teary MORE

I give you ALL the practical training you
need to quallfy for the highest-paid tech
nician j¢bs in

1es4{CSL. )

Wit oo | Sores MORE MONEY AND A CAREER

Stanons 118 S'arens 224

ARE WAITING FOR YOU HERE!
Earn while you learn by repairing TV scts
for friends and ncighbors. Many of my
students make up to $25 a week in spare

Erm -TV TE(HN'( mm time . . . pay for their entire training this
No experience necessary! You learn by wa)&..smrt their own money-making

practicing with equipment [ send you. It's service bui’iness. W'h_'f‘_l\l, ffhﬁ.V compl’!ete
easy! I give vou the same successful guid- g training and go into ull time. their
ance tha. has helped hundreds of men to- P R o o F e ecarnings zoom into big figures! My gradu-

wiards a TV career. Many started with onh TV NEEDS THOUSANDS ates are now working at RCA, NBC. TV
DUMONT TV and numetous

grammar school irainiug. OF TECHNICIANS! CBS.TV. A

| [[ FMTV TECHNICIAN [TRAINING [ ot O ey S A e Ll
Saves you months if you have previous SV¢fY c€ommunity. More than yours to

Armed Forces or civilian radio experience! 2.000 wew TV stations RPN build anad 7 G ET
Train ar home. I give vou kits. plus izied in this country alone! Thou-: ! :

sands of new studios being4
planned and built. All kinds of °
néew equipment coming on the
murket. Millions of wew TV-set

equipment to build BIG SCREEN TV RE-
CEIVER.
COURSE!

Y Enough equip-

and FREE FCC COACHING
| ment to stare

Everything AT NO EXTRA

CSFSTY owners will peed servicing, It's \ SOOI ORI
ﬂ‘ 1 E INING IN | LT ﬁc]kd of the future with 'iaob(;n,ae

( ] maney-making opportunltles '
A DRK CITY AT NO RA COST! NOW . . if you get in on the tory! You

You get two weeks, 1eurs, of inten- gr)und floor. There just won't be
sive Leboratory work on modern elec:  enough TV Technicians to g0
roni€¢ equipment at our associated  ,round. It's your

school in ew York l.uy—P:erce } £ g

School of Radio and Television. And I fc(;,“(‘;céooo E'Al;{ﬁf.'{g‘s

zive you all this AT NO EXTRA |, , TOP JOB or |
COST whatsoever, after you finish your  yoUr OWN BUSI.

build and keep
/ a rofessional
Y GIANT SCREEN
” TV RECEIVER com
plete with mammoth
picture tube (takes any
size up to 21 inch) ...also a Super-Het Radio Re-
ceiver, RF Signal Generator, Combinarion Voltmeter-
Ammeter - Ohmmeter, C-W  Telephone Transmitter.
Public Address System, AC-DC Power Supply. and
more! 15 full Kics! All tubes supplied, too!

learn by

lN J "’ doing. 1 give
you ALL the

/’ equipment. You

home :tudy training in the Radio-FM-  NEsss
‘TV Technician course and FM.TV
['echmman Course. Public Addres: Sysu-m

Impormn( Eor %FTTER PAY JOBS re-

quiring FCC License. You gt this training
AT HOME and AT NO EXTRA COST

Top TV jobs go to FCC | censed techni- i
cians.

PRA(TI(AL TV CAMERAMAN
& STUDIO COURSE!

(For men with prev mus radio ﬁ
and TV training) [

l train you at home for an exciting \
high pay job as the man behind the TV.
]

C-W Telephone
Transmitter

Juse by mailing coupon. Try the Sample a. Re-d how
and where you can make big money in eully'

”l ””” ”I"

o/ //Illllmu..//

Combination
Voltmeter-

p camera. Work with TV stars in TV

scudios or ''on location’ at remote
rick-ups! A special one-week course of
practical work on TV studio equipment
ot Pierce School of Radio & TV, our as-
sociate resident school in Now York City,

M i= offered upen your graduation. ]

Ekxzsrzzazsssxsxsssssxdl

VETERANS!. . ...
=

MY SCHOOLS FULLY APFROVED TO

MAIL THIS COUPON NOW! No Salesmn will Call‘!

Mre. Leonard C. Lane. President [ ]
RADIO-TFLEVISION TRAINING ASSOCIATION

52 East 19¢h Street, New York 3. N, Y. Depe. T-11A [l
Dear Me. Lane: Mail me your NFW FREE BOOK.
FREE SAMPLE LESSON, and FREE anls that will
show mie how [ ¢an make BIG MONEY IN TELE
VISION. I understand 1 am under no obligation
and no salesman will call

TRAIN VETERANS UNDER MEW G.!. (P1LYASE PRINT PLAINLY)

IIIIII"II‘I"I'I'

[
|
[
EILL! 1f discharged afte: June 27, NAMt AGE -
1950 — CHECK COUPON' Also ap- e
proved for RESIDENT TRAINING in ADDRESS
Mlew York City as Pierce SYchool of «rry ZONE NTATI <
:Odl? lclmd |;’I"elewslon .. qualifies you AM INTERISTED l‘\I ) .
or full subsist ¢
<160 por momhence allow ance e to (8] R'ndmlM TV Technician VETERANS! |
Course Check here for
O FM-TV TFechaician Course Training under .
O TV Camneraman & Studio NIwW G.I. Blll

Course
L-IIIIIII.--I-
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“Of the very besi!”

—HIGH FIDELITY MAGAZINE

FISHER

SERIES *50”

m It is only natural that more than one manufacturer will claim his
product is the best. For that reason it remains for you to be the judge.
We say —demand the specs. Then check workmanship, performance
and beauty of appearance. If you do all these things, the answer will
incvitably be . . . THE FISHER Series “50.” There is no finer made.
MODEL

Master Audio Control -

® “One of the finest units yet offered to the enthusiast or audio engineer.”
—Radio and TV News. Can be used with any amplifier. IM distortion vir-
tually unmeasurable, Complete, professional equalization settings and tone
controls; genuine F-M loudness control: five inputs, five independent input
level controls, twe cathode follower outputs. Self-powered.
Chassis, $89.50 « With blonde or durk cabinet, $97.50
MODEL

FM-AM Tuner ">

W Features extreme sensitivity (1.5 mv for 20 db of quieting); low distor-
tion (less than 0.04%% for 1 volt output): low hienr (more than 100 db below
2 volts output.) Armstrong system. adjustable AFC with switch. adjustable
AM selectivity., separate FM and AM front ends (shock-mounted), cathode
follower output, fully shielded, aluminum chassis, self-powered.

MODEL

90-Watt Amplifier

® Truly the world's finest all-triode amplifier, yet moderatety priced. A
man’s size unit! Less than 1% distortion at 50 watts ({08% at 10 watts.)
1M distortion below 2% at 50 waltts, Uniform response within .1 db from
20 to 20,000 cycles; 1 db. 5 to 100.000 cycles. Hum and noise more than
96 db below ful! output. Quality components throughout. $159.50

THE
FISHER

THE
FISHER

THE
FISHER

Prices slightly higher west of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORPORATION - 39 EAST 47th STREET - N. Y.

www americanradiohistorv. com

and simplicity factors would be under
control. Because of this view, CBS
continued, the company has set up
plans to produce tri-color tubes in the
sccond quarter of next vear; and pro-
duction of receivers will begin in the
late spring of '54.

While they approved the NTSC sys-
tem, Columbic added, they still main-
tained that the field-sequential system
remains as the one . . . "“which is best
capable of producing, on a regular
daily basis under normal operating
conditions at the station and in the
home, the most consistently excellent
quality of color pictures on a practi-
cal, simple, flexible and economical
basis.” However, because of the sys-
tem’'s incompatibility to the 27-mil-
lion-odd receivers now in use, they
added, it would be best that the elec-
tronic method be adopted.

Another healthy sign that color
would be with us soon appeared in the
announcement that NBC has sched-
uled some of its top-notch shows for
color premicres, and will probably also
colorcast the Tournament of Roses
Parade as well as the Rose Bowl foot-
ball game from the coast on New
Year's day. In addition, the network
has converted a 300-scat theater in
Newv York City for projection of color
TV on a large size screen; both the
public and trade will be invited to spe-
cial showings here. The broadcaster
also reported that it has begun in-
strueting most of its operating person-
nel on color procedures, and will aug-
ment its color facilities at the Colonial
Theatre by rebuilding the huge War-
ner Brothers sound stage in Brooklyn
for color work.

Color will also be the official spring-
board for many novel inventions. Mag-
netic tape, it has been disclosed, will
be used to record the first color test
programs emanating from Los An-
geles. Recording in this fashion, it
was claimed. offers a practical answer
to color-program distribution, for du-
plicate tapes can be turned out at a
fraction of the costs involved in proc-
cssing copies of color films. While the
technique is still in the experimental
phase, it is said to have reached an
advanced stage. so that its commer-
cial debut might be announced very
soon.

All events thus indicate that. unless
som¢e unusual complications arise, the
Commission will approve color offi-
cially, certainly before the year is out,
and possibly sooner.

AIRCRAFT CONTROL. through radar
and radio-controlled piloting, are still
the most vital projects of the civilian
and military.

In Washington, recently, the Joint
Communications-Electronics Commit-
tee of the Joint Chiefs of Staff re-
vealed that they had proposed a com-
mon system secondury radar safety
beucon, which would improve the re-
liability of the radar traffic control
system, provide positive identification
of aircraft by usc of coded replies, and

(Continued on page 160)
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for QUALITY
TRANSFORMER
COMPONENTS

LINE VOLTAGE ADJUSTERS WITH METER

The perfect answer to abnormal or fluctuating line
voltage. Adjust switch so that meter reads at red line
and you know that your equipment is working at
correct voltage.

These units combine a tapped auto-transformet with
a switch and meter in a compact, rugged assembly.
The nine tap switch provides for line voltages of 60
to 140 volts on 115 volt output medels and 160 to
240 velts on 230 volt output models.

All units are designed for 50/60 cycle service and
come complete with 6 foot input cord and plug and

The bulk of UTC industrial transformer. produc- b ety

tion is to customer’s specifications for such or- - - ”
h{g. Primary Voltages VDIt.S Watts L W H th:
R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 115 150 7 4 4% &
R-79 60, 70, 80, 90, 100, 110, 120, 130, 140 115 300 7 4 4% 09
R-80 60, 70, 80, 90, 100, 110, 120, 130, 140 115 600 101 4 4% 1
R-21 60, 70, 80, 90, 100, 110, 120, 130, 140 115 1200 10% 4 4% 21
R-83 160, 170, 180, 190, 200, 210, 220, 230, 240 230 150 7 4 4%
R-24 160, 170, 180, 190, 200, 210, 220, 230, 240 230 300 7 4 4%
R-85 160, 170, 180, 190, 200, 210, 220, 230, 240 230 600 10% 4 4%

R-86 160, 170, 180, 190, 200, 210, 220, 230, 240 230 1200 10% 4 4%

ganizations as G. E.,, Westinghouse, RCA, etc.

However, a standardized line of approximately

700 stock items for industrial and communica-

tion service are available. A few of these types

are illustrated here.

EXPORT VOLTAGE ADAPTER

Complete with cord and plug and special locking switch providing for line voltages
of 105, 115, 125, 135, 150, 210, 230, 250 volts; 42 to 60 cycles. Output voltage 115.

wet.
Rating Lbs.
"85 watts a

150 watts -_‘51/2

STEP DOWN AUTO-TRANSFORMERS

With 6 foot cord and female receptacle 220-240 to 110-128 Volts—50/60 Cycles

Type wet.
No. Application L W H Lbs.

R41 85 watt capacity 2%'25/3?4' W VOI'TAGE REGULATOR

R-42 125 wattcapacity 3 3 3Y; 5P= Complete with cord, plug, and special locking

R-33 <7 switch. Permits operation of 115 volt 50/60
cycle TV sets on line voltages of 85, 90, 95, 100,
105, 110, 120, 125 V.

R-44

175 watt capacity
250 watt capacity

3% 3% 3% 52
3% 3% 3% 62

R-45

500 watt capacity

4% 37 4% 12

R-46 1200 wall Capacity 6% 3% 4% 18
R-64 2500 watts, no cord 10%2 4% 6% 30

Type
No.

Rating

wgt.
Lbs,

R-49

350 Watts

5

ISOLATION TRANSFORMERS

tdeal for isolating line noise, AC.DC sets, etc. Excellent electrostatic shielding.
1500 voit breakdown test. Six foot cord and male receptacle.

Primary 110-120 volts, 50/60 cycles —Secondary 110-120 volts
wet.
Rating L w H Lbs.
40 watts 2% 2% 3l 4
T 100 watts 3% 3t 3% 6
250 watts 4% 3% 4% 12
RIS 600 watts 67 3% 4% 20
R76 1200 watts B3 4%z 5% 30

R77 2500 watts 12 7 9 70
{no-cord)

150 VARICK STREET

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N: Y.,

SIGNALLING AND CONTROL TRANSFORMERS

Primary 110-120 volts, 50/60 cycles —Secondary 110-120 volts

High power transformers suitable for operating relays, sirens, horns, gongs, etc.
from 115 V. 50/60 cycle [ine. These units have four secondary terminals providing
4, 8,12, 16, 20 and 24 vo!t output. The volt ampere rating is based on the 24 volt
secondary tap with corresponding reduction at the lower voltages. Underwriters’
approved primary leads are employed, and screw-type binding posts.

OVERALL MTG. WEIGHT
WATTS DIMENSIONS DIM. L8s.
50 3 x312x3-9/16 1%ax2la
3lax4 x4

2Vax2Y2
2 x5 x4% 3Vax3

NEW YORK 13, N. Y.

CABLES: “ARLAB""
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DECOMMUTATING

AR AR AT

TELEMETERED

DATA

By

FOSTER REYNOLDS*

and

JAMES . WYNN, JR."*

LECTRONIC development in variocus
E fields has been highly stimulated
by the Guided Missile Frogram of
the Department of Deferise. One such
field that is greatly indebted to this
program s radio telemetry. Some of
the early circuitry was hastily de-
vised under great duress to accomplish
torr priority rush jobs dur.ng World
War II. It was most effective for the
particular assignments, but was defi-
nitely limited in its application and not
cormmensurate with present coniponents
and techniques. This article d2seribes an
electronic decommutation system which
is ased upon present operutional re-
quirements: and which emplovs new de-
sigr. techniques,

The importance of the radie-telemetry
fielc is evidenced by the fact that the
Res2areh iund Development Board of the
Department of Defense established,
thrcugh the Committee on Guided Mis-
siles, a Working Group on Telametering.
Through the efforts of this Group, a
set of telemetering standards was pub-
lished. This set of standzrds was not
intended to be a list of detailed speci-
ficestions but was regarded as a means
of setting forth the charactaristics of
the signal: employed by radio-telemetry

*Chicf, Telerietry Section, Development & Manu.
facturing Diision, Ralph M. Parsons Company.
**Chief, Telsmetry Section, Technical Systems
Laboratory, Air Force Missile Test Center. Adr
Resecrch and Development Command Patrick Air
Force Base, Floride,

NOV :MBER, 1953

Use of plug-in components, shown

above in the gate-triggering unit, permits rapld servicing.

Electronic analog low-pass filters are used in a
system for decommutating FM / FM telemetered data.

systems, thus making it possible for
compatible test facilities to exist at
the various test ranges throughout the
United States regardless of the Service
Branch, and representing an RDB ac-
complishment towards unification and
equipment standardization. With this in
mind, detailed equipment specifications
were formulated for the decommutation
svstern by engineers of the Air Force
NMissile Test Center, Patrick Air Force
Base, Florida, that would be compatible
with the RDB standards as well as the
anticipated missile programs and the
present state of the art.

QOver-All Telemetry System

Before delving into the detailed as-
pects of separating telemetered infor-
matio;, it would probably be worth while
tc review briefly an over-all FM/FM
radio-telemetry system. Everyone is fa-
miliar with telemetry in one of its sim-
plest forms—wire telemetry is used to
indicate the amount of fuel in an auto-
mobile fuel tank. Remote information
presentation is commonplace today, and
radio telemetry is one of the specialized
techniques in this branch of communi-
cations.

For the majority of applications, a
redio-telemetry system is divided into

- www americanradiohistorv com

two separate installations—an airborne
transmitting package and a ground re-
ceiving and recording station. Informa-
tion from gyros, control surfaces, strain
gages, etc., is converted by means of
transducers into electrical parameters,
such as voltage or inductance changes,
which can control the frequency of a
subearrier oscillator. Up to 12 or 14
subcarrier oscillators are used simulta-
neously to modulate a miniature fre-
quency-modulated transmitter.

Quite often it is necessary to trans-

Preliminary adjustments being made
on the remote console unit, which dis-
plays separated data on the meters.
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Gate uniis incorporating the filter secticns set up for preliminary inspection.

mit a considerable amount of low fre-
quency information such as air speed,
altitude, rate of turn, ete. Since many
of the subcarrier oscillators are capable
of high frequency response, i.e., 300 to
2000 cps, it is practical to commutate
mechanically many channels of low fre-
quency data on a single subcarrier oscil-
lator. Most of the commutator plates
have 30 segments and, under the system
standards, three segments are used for
frame synchronization and 27 segments
for separate data channels. The sepa-
rate data channel capacity of 12 contin-
uous channels may be increased to 116
channels of information by commutat-
ing four of the subcarrier frequencies.

Commutation adds very little to the
cost, complexity, or weight-per-channel-
capacity of the airborne package. In
considering the ground receiving sta-
tion, it must be realized that the equip-
ment is not expended with each test as
in missile testing, so that the cost of
decommutation equipment to separate
the commutated data automatically
(about $20,000) can be amortized over
many years of operation.

Basic Telemetry Equipment

Basic equipment used in ground radio-
telemetry receiving stations consists of
an FM receiver, magnetic tape record-
ers to store the complex subcarrier fre-

quencies, subcarrier diseriminators to
separate the subcarrier frequencies, de-
commutators to separate the commu-
tated data, recording oscillographs and
pen recorders to display data for an-
alysis.

The salient factors of the decommu-
tation system specifications are accu-
racy and long-time stability. A survey
of commercially available equipment
soon made it very evident that no man-
ufacturer would guarantee his standard
medels as meeting requirements of high
accuracy (less than 1% error full scale)
with goed linearity without adjustment
over an eight-hour period of continucus
operation. It is appropriate at this time
to point out, and it cannot be over-
stressed, that the basic requirements of
telemetry equipment are typical of what
is expected of most electronic instru-
mentation equipment. Some of the more
important additional electrical perform-
ance requirements are as follows:

1. Accuracy—Over-all system error
shall not exceed * 0.5% of maxi-
mum deviation.

2. Linearity—Output linearity shall be
within * 0.25% of full output for
incremental data changes over full
channel deviation.

3. Stability—All performance specified
is applicable to a minimum of eight
hours of continuous operation after
a warm-up period which shall not
exceed one hour.

4. Signal Input Voltage—A minimum
of * 3.75 volts peak-to-peak to a
maximum of * 50 volts peak-to-peak
from a balanced line at any quies-
cent level shall be satisfactory for
specified performance.

5. Input Impedance—The input imped-
ance shall be 80,000 chms or greater.

Fig. 1. Schematic diagram of @ demodulator channel employing a two-stage electronic analog low-pass flter.
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6. Pen Output—OQutput impedance
shall e approximately 340 ohms and
work into a load impedance of 1400
ohms (Brush pen motor '[ype 920 or
equivalent). A maximum driving
current of * 12,6 ma. chall be de-
livered and balanced at cenzer signal
to grcund.

Galvanometer Output—utput im-
pedance shall be approximately 330
ohms and work into a load imped-
ance ¢f 330 ohms (oscillograph gal-
vanon eter attenuator pai). A max-
imum driving current of %= 5 ma.
shall be delivered and halanced at
center signal to ground.

Remote Indicator Outpit-—Qutput
impedance shall be aprroximately
330 okms and work into a load im-
pedance of 600 chms (telephone land
line). A maximum driviag current
of * 2 ma. shall be delivered and
balanced at center signal tc ground.
[nstallation on subtropieal islands, or
along the sea coast, imposes environ-
mental conditions of high humidity and
salt content as well as moisture and
fungus; for this reason, a {ropicaliza-
tior trealment must be given to all
chassis tc prevent leakage paths and
rapid deterioration.

A comnion source of error in a great
deal of electronic equipment, and a fac-
tor which may make the controls overly
sensitive or make frequent readjust-
ment of the equipment necessary, is
the primary power wvoltage fluctuation.
While eliborate electronienlly regu-
lated power supplies furnish a constant
d.c. seurce in this system, anv variation
in the sou:ce voltage is carried through
to all the ‘vacuum tube heaters and may
overtax the power transformaers. There-
fore, a primary line regulator is in-
cluded in the equipment-—a Stabiline
voltage regulator Model £00)A, which
delivers regulated power at: 110 volts, 45
amperes, to the complete system.

The equipment to be described in de-
tail represents the most recert FM/FM
decommutition system to become com-
mercially available as a standard item.
It was fabricated by the Ralzh M. Par-
sons Company under Contract #AF
08(€06)-2¢7 with the Air Force Missile
Test Center. Electronic anclog low-pass
filters are emploved for smooihing tele-
netered decommutated data. This cir-
cuit application, new to the field of
radio telerietry, coupled with the ad-
vanced system design shoulc. prove a
defirite step forward in the statz of the
art. See Fig. 1.

It will probably be easierr to consider
the operation of the system if a func-
tionsel description of the information
signal and the block diagram of Fig. 2
are followed. For this reason. the first
circuitry t» be deseribed “will he that
dealing with the telemetere¢ commu-
tatec data and its associatel control
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Fig. 2. Block diagram of a class A telemetry receiving station.

functions; then the supplemental cir-
cuits, such as power supplies and spe-
cializad test instruments