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means less inferfe

® You’re going to hear a lot about selectivity from
‘now on. In communication systems, receiver selectiv-
ty, more than any other single factor, determines the
degree of freedom from interference. This is impor-
“tant both for today and for the future.

Recognizing this fact, RCA has taken the necessary
steps to make its all-new communication equipment
the most selective of any on the market today. To the
user, this means reliable operation substantially free
from interference. In addition, this greater selectivity
now makes adjacent-channel operation a practical
possibility—thereby greatly increasing the number of

ENGINEERING PRODUCTS

«..you get the greatest selectivity with RCA'’s
All-New Communication Equipment

COMMUNICATION SECTION

RADIO CORPORATION of AMERICA

THE NEW RCA STATION RECEIVER
Type CR-9A (152-174 Mc)

THE NEW RCA CARFONE
Mobile 2-way FM radio, 152-174 Mc

potenually useful channels for mobile radio communi-
cation systems.

For complete details on the new RCA Station Re-
ceiver type CR-9A, and the new RCA CARFONE for
mobile use, write today. RCA engineers are at your
service for consultation on prob-
lems of coverage, usage, or com-
plex systems installations. Write
Dept. 38 G.

Free literature on RCA’s All-New
Communication Equipment—yours
for the asking.

DEPARTMENT, CAMDEN,N.J.

In Canada: RCA VICTOR Company Limited, Montreal
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Awother success

B Says EDWARD LAMB, publisher of “The Erie Dis-
patch” and owner of TV Station WICU:

“In bringing the only telecasting service to Erie,
Penna., we insist on five prerequisites: (1) Best picto-
rial quality obtainable; (2) Adequate signal strength
throughout area served; (3) Equipment operable by
previously-inexperienced local personnel; (4) Depend-
able service, regardless; and (5) Equipment that, with
minimum obsolescence, can be expanded in step with

@ ALLEN B. DU MONT LABORATORIES, INC

DU MONT LABORATORIES, INC. » TELEVISION EQUIPMENT DIVISION, 42 HARDIN

telecasting economics.

“Du Mont equipment fulfills that bill. And so Station
WICU was, is and will continue to be Du Mont-
equipped.”

’ Regardless what your telecasting start may be—
leading metropolitan TV station or network studios, or
again the small-town independent TV station—you can
always count on Du Mont “know-how"’ for economically-
safe-and-sound guidance.

— e A - P——
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3 BRIRN, G S S8
G AVE., CLIFTON, N. J. « DU MONT NETWORK AND

R

WABD, 515 MADISON AVE, NEW YORK 22, N. Y. « DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y.

WTTG, WASHINGTON, D. C. « STATION WDTV, PITTSBURGH, PA.
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even on weak signals.

Eenittt Challenges iy Compasiion

WITH THIS

The Most Sensitive FM Radio Ever Built

FOR THE pPUBRIC

hi

ONLY ZENITH GIVES YOU THIS

Most Sensitive Longer Distance

Performance Because of high sensitivity,

Superb reception brings in stations in fringe

areas others miss.

Whatever has been your experience with FM — what-
ever FM radio you have ever heard—Zenitht now asks
you to listen to a new marvel of Radionict science.

This a/l-new Zenith Model is the climax of years
of acknowledged leadership in genuine Zenith-Arm-
strong FM —that hundreds of thousands know as true
FM —the FM radio that leading FM stations over the
nation rely upon to monitor and test their own broad-
casts—truly the FM of the Experts! Now,in a new Super-
Sensitive circuit that gives perfected performance even
on signals too weak for ordinary sets to catch.

So we say —hear, compare! Be prepared to hear the
most sensitive FM receiver you have ever listened to —
a genuine Zenith-Armstrong receiver at a sensation-
ally low price.

No Interference

No whistles, no over-
lap, no cross-talk, no

background hiss. ¢

No Special
Antenna

With Zenith’s patented
Power-Line Antenna,

No Static

Even in the worst
storms. Only rich,

glorious tone. just plug in and play.

The Super-Sensitive "MAJOR"
The lowest price ever for genuine $ 95*
Zenith-Armstrong FM! . . . only

#oig pistancee RADIO
and TELEVISION

1®

*Suggested Retail Price.
Prices subject to change without notice.

g
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HIGH FREQUENCY
COMPONENTS

National offers a complete line
of coils, coil forms and trans-
high fre-
quency work. These cofnponents

formers for critical

have been tested and proved
superior in performance in
National’'s own world-famous
communication equipment. Write

Dep’t 194 for complete catalog.

(L
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R‘\l)l() set production by RMA mem-
bers during April, as indicaled in the
Production Barometer, portrays a con-
fused and unhealthy trend. TV and FM
sets combined still represent a very small
number ol units for an industry that
started the postwar period with such a
tremendous capacity for quantity pro-
duction. As for AM sets, April was at a
new low for the period starting January
1947, Dollarwise they have dropped to
starvation level.

The blocks showing average monthly
production sum up the situation realis-
tically. In 1947, average AM set produc-
tion the first four months of the year ex-
ceeded the average for the vear by 59%.
Ta 48, those months exceeded the aver-
age forsthe year by 25%. In ’49 it is
reasonable ®0 expect that the total AM
scts produced will be under 5 million, a
drop.of 759 since 1917,

Television has climbed steadily hut not
spectacularly.  Average production in
the first four months this vear is 3la

L I

3

tnnes that of the same period in "8, Ex-
pressed in numbers, however, 31, times
41,000 is still a very small figure to
broadcasters, who are in the habit of
counting network audiences in millions,

M followed AM sets to a new low.
The exact significance of this will not
be clear until fall, when manufacturers
will have had time to produce and pro-
mote FM models competitive with the
performance of Zenith’s $39.95 receiver.
This month, shaded areas on the FM
blocks indicate the number of TV sets
with I'M broadcast circuits. RMA has
just added this figure in its monthly re-
ports. In April, 47,264 TV-FM sets
were produced, or 28% of all TV models.
We applied this 28% to TV figures for
January, February, and March.

The year-end progress of TV cannot
be assayed at this time, nor until the
FCC’s freeze is lifted, and the public has
registered its reaction to whatever alloca-
tions plan is finally adopted by the Com-
mission.
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Your telephone receiver should
(reat each tone in the voice alike;
that is important to you, because
proper balance makes pleasant
listening and easy understanding.
Naturalness in receiver perform-
ance is pictured in a matter of sec-
onds by the apparatus shown at left.

The receiver is clamped in place
and an oscillator feeds into it fre-
quencies representing all talking
tones. Then a bright spot darts

across an oscilloscope screen leav-

it listens so

YOU

can hear better
ing behind it a luminous line which
shows instantly the receiver’s
response at each frequency. It is
precise; and it is many times faster
than the old method of measuring

receiver performance point-by-

point and then plotting a curve.

At Bell Laboratories, develop-
ment of techniques to save time
parallels the search for better
methods. For each time an opera-
tion is made faster, men are freed
to turn to other phases of the Labo-
ratories’ continuing job —making

your telephone system better and

easier for you to use each year.

BELL TELEPHONE LABORATORIES

PIONEERS IN THE RESEARCH OF FM RADIO AND TELEVISION, AND
ACTIVE IN DEVELOPING IMPROVEMENTS IN BOTH FIELDS TODAY.

July 1949-—formerly FM, and FM Rapto—Errcrroxics




NEW CATALOGS |
& DESIGN DATA,

\

HE products listed here are described

in new catalogs and bulletins now avail-
able. Unless otherwise noted, they will be
sent on request, without charge.

BROADCAST EQUIPMENT
Film Projector:
Description and application data on a 85-

mn. projector  designed  for TV  studios.
RCA Engineering Produets, Camden, N. J.

TV Transmitter:
For upper and lower VIII® bands, has 5-kw.
video and 3-kw. audio output. Video trans-
mitter employs mid-level modulation. Fed-
eral Telephone & Radio Corp., Clifton N. J.

HOME RECEIVERS
FM-AM Receiver:

Six-tube  table  model  features high-sensi-
tivity  Armstrong  limiter-discriminator 1M
circuit, Model 218, Gewneral Electric Co.,
Llectronies Park, Syracuse, N. Y.

TV Tuner:

Replacement unit to fit the majority of TV
sets.  Covers 12 VIF channels.  Standard
Coil Produects Co., 2329 N. Pulaski Rd.,
Chicago 39.

TV Distribution System :

Amplifier and distribution unit for opera-
tion from signals of 5,000 microvolts is de-
signed to operate up to 8 TV receivers in
apartment  house or  store installations.
Electro  Engineering & Mfg. Co., 627 W.
Alexandrine, Detroit 1, Mich.

AUDIO EQUIPMENT
3-Speed Record Changer:

Has one turntable and one tone arm, with
adjustments to play 33 1/3, 45, and 78 RPM
records of all diameters and with large or
small spindle holes.  Garrard  Sales Corp.,
s15 Broadway, New York.

Bridged-T Attenuators:

Smaller in size  but interchangeable with
present standards. The 12-step VU meter
multiplier is 2% ins. in diameter, while the
30-step bridged-T mixer control is 2% ins.
in diameter,  These and 180 other types
are listed in a new bullelin on attenuators.
Shalleross Mfg. Co., Collingdale, Pa.

Magnetic Tape Splicer:

Produces strong, smooth, diagonal splice in
Y4-in. tape, without scraping, cementing, or
use of adhesive.  Joint is made by plastie
weld  during  an  accurately-timed heating
cycle. Total time is 10 seconds. Thickness
of tape s not increased. Prestoseal Mfg.
Co., 38-01 Queens Blvd., Long Island City,
N.Y.

GENERAL COMPONENTS

AN Connectors:

Wall chart shows 203 insert layouts and
additional insert positions, together with
service voltages, and illustrations of all basic
AN shell types. Charts are available with
half-scale  or full-size drawings. Cannon

6

Electric Development Co., 3209 Humboldt
St., Los Angeles 31.

Telephone Type Relays:

Design data and mechanical dimensions are
given in a new calalog for standard, mini-
ature, and special AC and DC relays, in-
cluding  a series of interlocking relays.
Phillips  Control Corp., 612 N. Michigan
Ave., Chicago 11.

Twin-Line Connectors:

Polarized and non-polarized counectors for
splicing  300-ohm  flat line, and terminal
and baseboard connectors, all in the form
of polystyrene blocks. These are handy and
much-needed items. Products Engineering
Co., 4753 N. Broadway, Chicago }0.

Miniature Selenium Rectifiers:

Are described in a 48-page handbook giving
dimensions, performance characteristics, and
circuits for applications to audio and video
receivers, Price 25c. Federal Telephone &
Radio Corp.,, 900 Passaic Ave., E. Newarl:,
N

Carbon Resistors:

Of molded composition, in a new series
rated at 2 watts. They are available in a
complete range from 10 io 100,000 ohms,
plus or minus 5, 10, and 20%. Design is in
accordance with JAN specs. Size 11/16 in.
long by 312 in. diameter. Stackpole Car-
bon Co.. St. Marys, Pa.

TV Replacement Transformers

Complete line of blocking oscillator, power,
and filament transformers and filter chokes,
designed as replacments on all types of TV
receivers. Merit Coill & Transformer Corp.,
4427 N. Clark St., Chicago 40,

Low-Wattage W.W. Resistors:

Technical bulletin describes type BW wire-
wound resistors of 5, 1, and 2 watts ca-
pacity, designed for high stability. Interna-
tional Resistance Co., 401 N. Broad St.,
Philadelphia 8.

COMMUNICATIONS EQUIPMENT
Mobile Unit for 152-162 Me.:

Single unit, designed for lower prices, has
10-watt output. Draws 7.3 amperes standby,
and 239 amperes transmit on 6-volt bat-
tery.  All miniature tubes. Case is 5 5/16
ins. high, 123/16 ins. wide, 14% ins. deep,
weighing 27% Ibs. Federal Telephone &
Radio Corp., Clifton, N. J.

FM Units for 72 to 76 Me.:

A 50-watl transmitter and companion re-
ceiver for point-to-point and relay service.
Receiver features permanent adjustment of
the squelch. Designed for desk mounting or
relay rack. Philco Corp., Industrial Div.,
Phila. 34. 7 .

Beam Antenna for 152-162 Me.:

Corner reflector design for high-gain, nar-
row-angle transmission or reception. Can be
mounted on pipe mast or fabricated tower.
Requires no tuning. Gain is 8 db over
dipole. Vertical polarization. Andrew Corp.,
363 K. 75th St., Chicago 19. -

TEST & MEASURING INSTRU\MENTS

DC Electronic Microammeter:

Input resistance ‘is 50 ohms, with 1 micro-
N .

ampere full scale. Used as an amplifier,

this instruinent actuates a 1-milliampere,

1,400-ohm recorder directly. Multiple ranges
are available. W' S Macdonald Co., Inc.,
33 University Rd., Cambridge 38, Mass.

VT VYoltmeter:

Designed for servicing audio and video re-
cetvers. Multi-range -controls afford mea-
surements of resistance, and current and
voltage at DC or AC frequencies up to 500
me.  Sylvania  Electric Products, Inc., 500
I'ifth Ave., New York 17

4-Beam Oscillograph :

Equipped with a special K1027P11 cathode-
ray tube, it displays four related or un-

.related phenomena simultaneously. Contains

complete controls and power supply. DuM ont
Laboratories, Clifton, N. J.

MANUFACTURING EQUIPMENT

Small Power Shears:

Floor mounted types, with 12- or 24-in
blades, taking up to 16-gauge sheet steel
Designed for fast, economical production
Floor space 18 by 30 or 18 by 40 ins. O’Neil-
Irwin Mfg. Co., Lake City Minn.

C-R Tube Sealing Machine:

Automatic  machine has interchangeable
adapters to handle 12 tubes up to 16-in.
size or 16 tubes up to 12%-in. size per
cycle. ~Kahle Engineering Co”%darth Ber-
gen, N. J

YACUUM TUBES
Tube Data:

Nearly 50 subminiature tubes and 150 other
types, including magnetron, klystron,®rug-
ged-design, transistor, hearing aid, trans-
mitter, rectifier, and voltage-regulator tubes,
are listed in a new chart which shows char-
acteristics and base diagrams. Raytheon
Mfg. Co., Newton 58, Mass.

TV Tube Compliment Chart:

Lists tube types employed in 110 receiver
models produced by 44 TV set manufactur-
ers. Sylvania Electric Products, Inc., Em-
porium, Pa,

Sub-Miniature Ballast Tube:

Up to 3 watts can be dissipated from a flat-
bulb tube 1% ins. long Maximum current
18 .9 ampere. A 100% increase in voltage
produces a current change of less than 5%,
while ambient temperature from -50° to
+70° C causes the current to change less
than 2% . Amperite Co., Inc., 561 Broadway,
New York 12.

Beam Power Amplifier:

Type 19BG6-G, particularly designed for
horizontal deflection circuits in TV receivers,
with picture tubes operated al less than
10,000 volts, 1D plate, 500 valts, 100 milli-
amperes; peak heater cathode voltage, 250
vilts with healer positive or negalive with
respect too eathode,  General  Klectric Co,
Tube Division, Seheneetady, N, ¥,

MATERIALS
Pipe & Conduit Markers:

Diesigned to identify materials carried in pipes
and vollages of lines in conduit. Markings
and colors conform with ASA Standard A3,
Self-adhesive markers, 2% by 8 ins. long,
include 150 stock designs for pipes and 23
for conduit, with NEMA voltages from 110
to 4,800, Samples sent on request, W, H.
Brady Co., Dept. 898, 815 N, ard St, Mil-
wankee o,

FM axp TreLevision
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Remember the old story?

“Look, Ruthie,” said the substitute
teacher, “if you had 3 peaches and gave
2 to Johnny, how many peaches would
you have left?”

Ruthie pondered.

“I don’t know, teacher,” she finally
whispered. **When our regular teacher is
here, we always do arithmetic in apples.”

In capacitor arithmetic, calculations
a la Ruthie may not add up in your best
interest.

SPRAGUE ELECTRIC COMPANY « NORTH ADAMS,

LET5 NOT DO CAPACITOR
ARITHMETIC IN APPLES !

Because Sprague, and only Sprague,
makes all four—ceramic, mica, paper
and electrolytic—Sprague can recom-
mend and supply the particular kind of
fixed capacitor best suited for your spe-
cific application with due regard for the
performance, space and economic con-
siderations involved.

When you want peaches, Sprague
doesn’t try to sell you apples, for we
have plenty of both on the shelf.

SPRAGUE

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

July 1949—formerly FM, and FM Rapio—ELECTRONICS
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RADIO
COMMUNICATIONS

always specify

Design Leader
in the Field
Since 1932
with Equipment

“PREFERRED
THE WORLD OVER”’

FM

25.50 MC  72.76 MC
450 MC Band

152-162 MC
960 MC Band

AM

25.50 MC  1500-3000 KC

FIXED STATION, MOBILE AND
PORTABLE EQUIPMENT
INCLUDING  \/E7RTc
"MOTORCYCLE RADIO
EQUIPMENT

Link Radio Corporation

125 W. 17th St., New York 11, N. Y.

THIS MONTH’S COVER

Fire department officials have
been notably reluctant to make use
ol mobile radio because they have
been laught, over the vears, to shun
any apparatus which does not give
a signal if it fails. Thus, they are
having to overcome an ingrained
prejudice against a means of com-
munication that does not use wires.
Gradually, though, fire chiefs are
coming to use mobile radio in their
own cars, and from this start they
are adding installations to their fire
apparatus. The dramatic photograph
on this month’s cover was taken by
Charles Fowler at Pittsfield, Mass.,
Just as the hook and ladder roared
aut to the street from the fire house.

WHAT S NEW

. New Systent oF CaLr LETTERS

2. Povricies oF TieE Ap Hoc CoMMITTES

THIS MONTH

3. NaTioNaL MOBILE SYSTEM
4. SaLEs BY NARDA MEeMBERS

For the first time, call letters as-

» Signed 1n accordance with the FCC’s
new plan appear in our Directory of
Mobile  Radio Systems. This plan,
adopted April 27, 1949, employs letter
and numeral combinations, the former
selected in accordance with area assign-
ments listed below, while the number of
digits is related to the class of service.

This will not affect broadcast station
calls, but all other transmitters, except
coastal stations not in Alaska, will be
changed over, while the new calls are be-
ing assigned as new licenses are issued.
No date has been set when all calls must
be changed, but July 1, 1950, will prob-
ably be the deadline.

The plan for assignments to mobile
radio services is as follows:

Bask Starion: (The headquarters trans-
mitter or transmitters of a mobile radio
system) Station call comprises 8 letters
and 8 digits, from KAA200 through
K77999, or WAA200 through WZZ-999.

MosiLe TELEPHONE, ASSOCIATED WITIL
Bask StatioN: Uses the same call letters
as the base station.

MosiLe TreLEPHONE, NoT ASSOCIATED
witH Base Startion: (As in the case
of mobile units licensed to a town which
lakes service from a base station hcensed
to another town) Station call comprises
2 letters and 4 digits, from KA2000
through KZ9999.

OreraTioNaL Fixep Starions: (Such as
relays and repeaters) Station call com-
prises 3 letters and 2 digits, from KAA20
through KZZ99, and WAA20 through
WZ799.

ZoNE, INTerzoNE TELEGRAPH: Station
call comprises 3 letters and 2 digits, from

—

KAA20 through KZZ99, and WAA20
through WZZ99.

The area assignments of letters are in
accordance with the following state
groups.

KAA-KBZ WAA-WBZ
Colo., Towa, Kans., Minn.,, Mo
Nebr.,, N. D, S. D.
KCA-KDZ WCA-WDZ
Conn., Me., Mass., N. H, R. I, Vt.
KEA-KFZ WEA-WFZ
N. Y., N.J.
KGA-KHZ WGA-WHZ
Del, D. C.,; Md., Penn.
KIA-KJZ WIA-WJZ
Ala, Ga, Fla, Ky, N. C, S. C,,
Tenn., Va.
KKA-KLZ WKA-WLZ
Ark., La., Miss., N. M., Okla., Texas.
KMA-KNZ WMA-WNZ
Calif.
KOA-KPZ WOA-WPZ
Ariz., Idaho, Mont., Nev., Ore.,
Utah, Wash., Wyo.
KQA-KRZ WQA-WRZ
Mich., Ohio, W. Va.
KSA-KTZ WSA-WTZ
IIL, Ind., Wisc.
Kl'A—I\\ 7
Pacific areas.
KWA-KZ7
Alaska.
WWA-WWZ
Atlantie-Caribbean areas.
WWwWy
Standard Frequency.

Engineering consultant Raymond

« Wilmotte has suggested that a per-
manent board of engineers be set up to
function along the lines of the Ad Hoc
Television Committee, to assist the FCC

(Continued on page 9)
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WHAT’S NEW THIS MONTH = NOW! Medern, Comprehensive TV ’Staging’’ plus

Continued from page ' s
e e ) NEW TV REVENUE from Patiern Time

Commissioners, without infring'ng on the
work of the Commission’s Engineering
with the G llA I

Division.
In support of this proposition, he has
This most versatile telecasting
optical projector enables dual pro-

given the first information on the opera-

tions of the Ad Hoc Committee: “Work-

ing on the Ad Hoc Committee has been a

real pleasure. It is seldom that one has

an opportunity to be part of a group,

working on a project of national impor-

tance, that is searching for the engineer- jection with any desired optical
ing truth and nothing but that truth.
This experience is of value, for it shows
it can be done; that in the proper at-
mosphere commercial alliances can be
forgotten, and all engineering factors
given full and careful consideration.

“Throughout its work, the Committee
has had practically no disagreements.
There were of course, wide differences of
opinion on the method of attacking many
of the engineering problems that came
up, but in each case of such differ-
ences the Committee resorted to mea-
surements as the only true, impersonal,
engineering ‘arbiter. What the measure-
ments said decided the issue.

“The atmosphere was in sharp con-
trast to the picture that one would have
expected from listening not to all but
certainly to much of the engineering
testimony at FCC hearings where too
often an engineering opinion is given
without the engineering data to back it;
where those whose commercial needs re-
quire large service areas find weak sig-
nals satisfactory, and those of different
interests find strong signals essential;
where figures of field intensity are ar-
gued at length to an accuracy of. one
per cent because the printed curves ean
be so read, without regard to the fact
that the curves may be more than 1009
in error when applied to a particular
case; where engineering factors are de-
liberately neglected because, even though
true, they are not part of the ritual; or,
to sum up, where the truth, some of the
truth, and something less than all the
truth is presented.

“How was this ideal atmosphere of the

dissolve under exact control.

The accessory STAGE NUMBER 1
adds three functions separately or
simultaneously: a) teletype news
strip, b) vertical roll strip and ¢)
revolving stage for small objfects.

The TELOP, used with TV film cam-
eras, permits instant fading of one
object to another, change by lap
dissolve or by superimposing.
Widest latitude is given program
directors for maximum visval
interest and Increased TV station
income.

For full detoils write for Bulletin T-101

GRAY RESEARCH

and Development Co., Inc.
16 Arbor St., Hartford 1, Conn.

MOBILE RADIO
HANDBOOK

Edited by Milten B. Sleeper

Completely up-to-date, the MOBILE RADIO HANDBOOK is an

invaluable source of practical, working informaition for:

Radio Supervisors, Communications Engineers, Servicemen
Officials responsible for mobile systems, Operators

This large-size book, 3833 by 112§ inches, covers all classes of

Ad Hoe Committee produced? The Com-
mittee decided from the beginning that
its job was not a policy job. Its jobh was
to evaluate engineering facts; that en-
gineering facts are not matters of policy
or of personal egos, and that it would
not consider or discuss the effect of vari-
ous factors on the ultimate policy deci-
sion of the mileage separation between
stations before fully evaluating the facts
of propagation, because personal and pre-
conceived ideas as to mileage separation
might super-impose an undesirable trend
to the evaluation of the data available.

(Continued on page 10)
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mobile radio systems, from police and fire to taxicab and public
utility installations. The top authorities, each an expert in his
own field, were selected to prepare the individual chapters. Of
special interest are the chapters on units which feature adjacent-
channel operation and automatic modulation limiting, and mi-
crowave relay apparatus. Except for the section on theory, no
mathematics are employerd. The text is profusely illustrated with
large, detailed photographs and drawings printed on fine paper.

ORDER YOUR COPY NOW!
CLOTH BOUND £$4.00, PAPER BOUND $2.00

Published by FM-TV Magazine

Savings Bank Building, Great Barrington, Mass.
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AN ORGANIZATION OF
Qualified Radio Engineers
DEDICATED TO THE
SERVICE OF BROADCASTING

National Press Bldg., Washington, D. C.

GARO W. RAY

CONSULTING RADIO ENGINEERS

Standard, FM and Television Services

HILLTOP DRIVE

STRATFORD, CONN. Tel. 7-2465

ANDREW ALFORD

Consulting Engineers

ANTENNAS & RF CIRCUITS

Laboratory and Plant:
299 Atlantic Ave., Boston 10, Mass.
Phone: HAncock 6-2339

FREQUENCY MODULATION

development and research
transmitters, receivers
communications systems

352 Pequot Avenue New London, Conn.
New London, 2-4824

DALE POLLACK

GEORGE C. DAVIS
Consulting Radio Engineers
501-514 Munsey Bldg.—Sterling 0111

Washington 4, D. C.

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of

HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd St., New York 18, N. Y.
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WHAT’S NEW THIS MONTH |
(Continued from page 9)

Similar efforts were made throughout the
Committee’s work to endeavor to elimin-
ate personal and psychological factors
from invading and influencing decisions
which should be utterly and completely
objective.

“Throughout its work, consideration
was also given to the accuracy to which
the Committee’s evaluation of the facts
available could be depended upon to
represent average conditions needed in
allocation. It was hoped that this in-
formation would help the policy makers
apply the information presented with a
proper appreciation of the inherent en-
gineering uncertainties for, without such
an appreciation, allocations can fall seri-
ously out of line.

“The subordination of commercial
psychologies and egos, the search for esti-
mates of accuracy, and the raising of
measurements to the status of arbiter
were probably the principal tangible fac-
tors that created the harmony within
the Committee.”

This information on the manner in
which Ad Hoe deliberations were carried
out is reassuring. However, their conclu-
sions may be completely right on the
basis of engineering facts, and yet they
may prove to be impossible of practical,
commercial applications.

Still, a knowledge of engineering facts
and the extent of variable factors should
be of great protection to the Commis-
sioners when they are subjected to the
persnasions of policy-level witnesses who
shift the variables to such upper or lower |
limits as support the positions they see
fit to take. At best, the lot of the Chair-
man and the Commissioners is not an |
easy one. |

The operation of limited common
3, carrier mobile systems has been
given a tremendous impetus by provi-
sions of the new FCC rules which quite
properly have the effect of limiting the
number of private systems operated in

urban areas. As explained by Jeremiah

-Courtney on his page this month, city

service and distribution companies can
no longer operate their own systems, but
must use the facilities of the Telephone
Company (common carrier) or the inde-
pendent operators.

Now that FCC rules have cleared the
track for LCC expansion, the independ- |
ent operatotrs have announced the forma-
tion of the National Mobile Radio
System. With nearly 100 independent
operators in principal cities from coast
to coast, cooperative arrangements are
being worked out by the association |
members to handle calls from cars or

(Concluded on page 11)
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McNARY & WRATHALL
CONSULTING RADIO ENGINEERS
D 1 S A b 4

906 National Press Bldg. DI. 1205
Washington, D. C.

1407 Pacific Ave. Phone 5040
Santa Cruz, California

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St., NW.  STerling 7932
Washington, D. C.

GEORGE P. ADAIR

Consulting Engineers
Radio, Communications, Electronics

1833 M St., N.W., Washington 6, D.C.
EXecutive 1230 9

D RANK 1II.

McINTOSH

Consulting Radio Engineers
710 14th St. N.W., Wash. 5, D. C.
MEtropolitan 4477

WELDON & CARR
CONSULTING RADIO ENGINEERS

Washington, D. C.

1605 Connecticut Ave. MI. 4151

Dallas, Texas

1728 Wood 5St. Riverside 3611

COMMUNICATIONS RESEARCH
CORPORATION

System Planning—Engineering
Research & Development
FM—TVY—Facsimile
VHF—Communications

60 E. 42nd St., New York 17, M. Y.
Mu 2-7259
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RAYMOND M. WILMOTTE Inc.

Paul A. deMars

Associate

Consulting Engineers
Radio & Electronics

1469 Church St.,, N. W. Decatur 1234
Washington 5, D. C.

RUSSELL P. MAY
CONSULTING RADIO ENGINEERS
* Kk *

1422 F Street, N. W. Wash. 4,D.C.
Kellogg Building Republic 3984

Member AFCCE

LYNNE C. SMEBY

Condu/ling
/eatlio gngin eers

820 13th S5t., N.W, EX 8073
WASHINGTON 5, D. C.

Winfield Scott McCachren

AND ASSOCIATES

Consulting Radio Engineers
TELEVISION SPECIALISTS
2404 Columbia Pike 410 Bond Bldg.

Arlington, Va. Washington, D.C.
GLebe 9096 District 6923

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY

$12 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only.

NATHAN

WILLIAMS

FM TV AM
Consulting Engineer

20 Algoma Blvd.
Oshkosh, Wis.

Phone: Bl'kbawk 22

WHAT’S NEW THIS MONTH

(Continued from page 10)

trucks when they are outside their home
areas. This follows the original plan of
linking independent telephone companies,
m the early days of telephone service.

A technical coordinating committee,
headed by Peter T. Kroeger of Mobile
Radio Dispatch Service, New Bruns-
wick, N. J., has been set up to integrate
the communications facilities of member
stations, to work out uniform practices
and standards, and 1o develop high-
speed techniques for handling radio-
landline message trafic.  William S.
Halstead of Communications Research |
Corporation is engineering consultant.
Jeremiah Courtney 1s legal counsel for
the new association.

Officers of NMRS are: president,
Norman W. Medlar, Westchester Mobile-
fone System, Inc., White Plains, N. Y ;
vice president, Terence McCarthy, Tele-
phone Exchange, New York City; treas-
urer, J. F. Donovan, Autofone, Inc.,
Springfield, Mass.; secretary, George di
Matteo, Secretarial Exchange, Inc.,
Newton, Mass.

There’s so much tall talk going
4. around about radio’s high place in
American industry that one might expect
the volume of sales to rank high in com-
parison to other home appliances. Sad
to relate, that doesn’t seem to be the
case, according to figures released by
the National Appliance and Radio Deal-
ers Association.

Data on percentage of total sales for
1946, ’47, and ’48 show radio sets con-
sistently below refrigerators, washing

machines, and ranges. Not only that, |

but audio broadcast receivers dropped |
54% in that period while refrigerator

sales increased 509%,. As for television, |
which NARDA hsted for the first time

in 1948, dollar volume in receivers was
less than for the combined sales of freez-
ers and ironers. l

Here 1s the percentage breakdown of
dollar volume by NARDA members:

1948 1947 1946

Refrigerators 28.6%  24.0% 19.0% |
Washing

Machines  16.9 18.0 16.0
Ranges 12.2 13.0 12.0
Radios 7.8 17.0 17.0
TV Sets 4.4
Freezers 2.5
Ironers 2.0
Vac. Cleaners 14 3.0 3.0
Other

Appliances 24.2 25.0 33.0

To be sure, this report is from only
one dealer group, but the figures are |
reasonably typical of other types of

| | stores handling home radio equipment.
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Special Services Directory

METHODS ENGINEERS

Materials & Methods engineers in America’s
leading manufacturing plants use Topflight's
Printed Cellophane, Self - Adhesive Tdpeto
meet A-N specs. - assembly line - follow
through - instruction labels. Easy to Apply.

TOPFLIGHT TAPE CO. YORK PA.

RANGERTONE

TAPE RECORDERS
HIGH-FIDELITY EQUIPMENT FOR
BROADCAST &RECORDING STUDIOS

RANGERTONE, INC.

73 Winthrop St. Newark 4, N. J.
Tel. Humbolt 5-2550

THE WORKSHOP
ASSOCIATES

INCORPORATED
Specialists in
High-Frequency Antennas

66 Needham St., Newton Highlands, Mass.
Bigelow 3330

Collins Custom Components

342 ury jned[

FM TUNERS FM/AM TUNERS
FM RECEIVERS

Custom Matched Components

Collins

Audio Products Co., Inc.
P. O. Box 368 ; Westfield, N.J.

RADIO-MUSIC CORP.
REPRODUCERS N8  TURNTABLES

M
AMPLIFIERS C SPEAKERS

F. M. broadcast quality for custom
sound installations for the studio and
the home.

PORT CHESTER, NEW YORK
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in quality...

in cost

23C SPEECH INPUT EQUIPMENT
for AM and FM Stations

DISTRIBUTORS: 1n THE U. s. A.—Graybar
Electric Company. IN CANADA AND NEW-
FOUNDLAND— Northern ElectricCo.,Ltd.

12

ERE is a complete, compact, high-quality Amplifier and Control
Assembly —available at minimum cost!

The Western Electric 23C Speech Input Equipment serves either one
or two studio layouts, in either AM or FM stations—can be used as part
of a larger system, with outputs switched in a master control room.

The 23C incorporates four microphone input circuits with pre-mixing
amplifiers and one input circuit for incoming program lines—all combined
in a 5-channel mixer. Three-stage amplifier boosts signals to level needed
for outgoing program lines or output switching systems. Also includes
independent monitoring amplifier.

The 23C will handle 8 studio microphones or low-output-level tran-
scription turntables; 4 remote lines or other medium-level inputs; control
room announce and talkback mike. Controls are conveniently arranged,
easily operated.

Get the full facts on the 23C from your local Graybar Broadcast Rep-
resentative—or write Graybar Electric Company, 420 Lexington Avenue,
New York 17, N.Y.

— QUALITY COUNTS~

Western Eleciric
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MOBILE RADIO

FAST BECOMING THE MOST IMPORTANT APPLICATION OF FM, IT IS ALSO THE
GENESIS OF THE LONG-DISTANCE FM PHONE AND TELEVISION RELAY SYSTEMS

By MILTON B. SLEEPER

Twenty years ago, use of the long-distance tele-

phone was looked upon in business and private
life as an emergency service, and even then invoked
only after inquiry as to rates and probable time re-
quired to complete the connection. Today, crowd-
ing each waking hour to make it produce more profit
or accomplishment, we have become a nation of long-
distance talkers, indifferent to the cost, expecting
the calls to be completed as quickly as those to our

next-door neighbors.

Up to now, we have considered mobile radio as an
emergency service, limited to the use of police and
others concerned with the protection of life and prop-
erty. But in the next ten years, we shall come to use
mobile radio without thought of distinction between

wire-line and wire-less service.

The turning point in the use of mobile radio was,
of course, the release of new rules and frequency allo-
cations by the FCC, on May 6, 1949. These alloca-
tions provide 616 channels for mobile services between
25 and 460 mc., plus bands totalling 7,940 mc., n
width between 1,850 and 30,000 mc. for non-govern-
ment fixed, mobile and operational fixed transmitters.

When equipment is developed for the upper fre-
quencies, these bands will permit unlimited extension
of telephone service to all the people of our Country,
wherever they may live, work, or travel. It is no ex-
aggeration to say that the expansion of mobile radio
ftom this time forward will be comparable to that of
the wire telephone following the invention of the

vacuum tube.

To mark this turning point, this entire issue of
FM-TV has been devoted to subjects concerned with
mobile radio. If we have disappointed readers whose
special interests are concerned with other subjects,
may we say that everyone engaged in manufacturing,
operation, sales, and service should follow mobile
radio developments closely, for it will be a close comn-
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petitor to audio and video broadcasting, both as to
volume of sales and personnel employed.

Our Directory of Mobile Radio Systems is not
only an important service to communications engi-
neers, operators, and supervisors. It is also a picture
of the present dimensions of this field.

Within the next year, the number of systems may
well increase by 50%, and the number of mobile units
To bring our July, 1948
Directory up to date for publication in this issue,
We also
recorded over 1,250 pending applications, to which

by an even larger amount.
1170 additions and changes were required.

we are currently adding nearly 100 each week. These
will appear in subsequent Directories, after the licen-
ses have been granted.

The July Directory covers only one-half of the total
systems. The other classifications, including taxis

and public utilities, are listed each January.

Why does FM-TV devote so much space to mobile
Audio
broadcasting was a highly developed service before

radio? It is because mobile radio is FM.
FM was ever invented, but mobile radio actually
started with the demonstrated success of the state-
wide FM system put into operation by the Connecti-
cut State Police in 1940. Since that time, FM has
come into exclusive use for all new installations, and
the relatively few AM systems have been almost en-
titely replaced with FM.

Meanwhile, a by-product of that FM development
is growing into a major contribution to other com-
munications services. First, FM repeaters were used
to extend the range of mobile radio installations.
Then followed the wartime use of multiplexed FM
relays. And now, with the Telephone Company’s
FM relay between New York and Boston exceeding
the capabilities of coaxial cable, it is safe to predict
that, when television is networked coast-to-coast, the
signals will be carried by elaborated versions of equip-

ment that had its beginning in the mobile radio service!

ELECTRONICS 13



Fig. 2. This panel carries all the components of the transmitter and receiver.

Connectors are for the antenna and handset

PORTABLE FM EQUIPMENT

HAND-CARRIED UNITS, WEIGHING UNDER 10 POUNDS, OPERATE ON 25 TO 50 OR
152 TO 165 MC. OVER DISTANCE UPWARD OF 2 MILES—By HOWARD V. CARLSON*

VER since the wartime development

of highly eflicient, hand-carried radio
telephone equipment, there has been a
growing demand for similar units by the
various communications services. Un-
fortunately. military designs are so high-
ly specialized that they do not meet
civihan requirements adequately.

The light-weight FM transmitler-re-
ceiver illustrated here is specifically a
peace-time  development. It provides
sohid telephone communications up to 2
miles and more on level ground, under
severe noise conditions such as are en-
countered in railroad yards. When one
unit is used on the ground and another
in an airplane at 2,500 ft., satisfactory
operation has been obtained at 60 miles.

There are two models to cover the
frequencies assigned to the emergency
and industrial services. The PJZ-1A op-

*Doolittle Radio, Inc., 7421 S. Loomis Blvd.,
Chicago 36, 111.
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Fig. 1. Ten-pound, self-powered portable

erales on any fixed frequency between
25 and 50 mc., while the PJZ-11 is
for the band from 152 to 165 me. Either
model can be used to communicate with
fixed or mobile stations of any make de-
signed for FM on the same chanuels.

Fig. 1 shows the PJZ-14, identified by
the collapsible antenna. The PJZ-11 has
a fixed antenna rod, similar to those
used for mobile installations on the up-
per band.

Either storage cells or dry batteries
can be used to furnish power. In the
former case, two 2-volt non-spillable cells
are operated in parallel to drive a vibra-
tor B supply. They will give 10 hours
of continuous reception, or approximately
8 hours with the normal amount of trans-
mitting. The batteries can be recharged
from 6 volts DC, or from a 110-volt
charger. It is not necessary to remove
the batteries while charging, as they are
vented to the outside of the case, and

FM axp TeELEvIsiON
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Fig. 5. Receiver circuit for 152 to 165 mc. Fig. 6. The corresponding transmatter

an external conmection is provided for
plugging in the charger.

Fig. 3 shows the mechanical arrange-
ment of the battery and vibrator.

When dry cells are used, the weight
is the same as for storage batteries.
Nine 1%4-volt batteries and six of the
45-volt type are required. The cost fig-
ures about 25 cents per hour. Fig. 4
shows the arrangement of the A cells and
the terminal board. Four B batteries
that fit on top have been removed.

It might appear that the design of

such a unit would be rather simple, but
the conditions of operation and use for
hand-carried equipment create mechan-
ical and electrical problems that are far
more difficult to resolve than those en-
countered in the design of mobile types,
for example, where limitations of size
and weight are less severe.

Overall dimensions of the case are only
8 ins. high, 8 ins. wide, and 8% ins.
thick. The relative size can be judged
by comparison with the standard hand-
set, in Fig. 1. This degree of compact-
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ness has been made possible by the use
of sub-miniature tubes throughout in the
version for 152 to 165 me., and only one
miniature tube in the 25- to 50-mec.
model. The former has 21 sub-miniature
tubes of only 4 types, while the latter has
19 tubes of 3 types. Life expectancy of
these tubes is rated at 5,000 hours, ex-
cept for the IAD4. It has just come into
commercial use, but its life should be
about the same as the others. Following
1s the list of types and their functions:
25 to 30 nmc. RECEIVER 152 TO 165 MC.
21232 Osc. Mult. 2K.32 Osc. Mult.
5678 Ist RI 1AD4 Quad.

5678 2nd RF 1AD+ Ist RF
21532 1st Mixer 1AD4 2nd RF

employ a double-conversion superhetero-
dyne circuit.  The receiver diagram in
Fig. 5 is for the 152- to 165-mc. design.
Sensitivity is 1 microvolt for 20-db quiet-
ing, with spurious responses down to
60-db. Selectivity is 60 db at 60 ke. re-
moved from the operating frequency,
and 85 db at 120 ke. The output of 10
milliwatts is sufficient to drive a small
speaker or a conventional handset.

The transmitter meets all the require-
ments of the new FCC rules for power
under 8 watts. Stability is well within
the permissible tolerance of .01%, and
the modulation capability is plus and
minus 15 ke.

All components of the transmitter and

2K32 1st IF 5678 Tst Mixer
2132 2nd Mixer 2K32 1st IF
232 2nd IF 2E32 ond IF
21232 Ist Limiter 5678 2nd Mixer
21582 2nd Limiter 2k32 3rd IF
2E32 1st Audio 2K32 1st Limiter
2KE32 Output 21232 2nd Limiter
2E32 Output
TRANSMITTER
5672 or 2K32 Osc. 5672 Osc.
2E32 Mod. 5672 Mod.
21K32 Mod. 5672 Mod.
2K.32 Quad. 5678 Quad.
2E32 Doubler 5678 Tripler
2E32 Doubler 5678 Doubler

2E32 or 5678 Doubler 1AD4 Doubler
3V4 Final 1AD4 Final
1AD4 Final
As the tube lists indicate, the receivers
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receiver circuits are mounted on a ver-
tical panel directly beneath the top of
the case. This arrangement can be seen
in Fig. 2. When service is necessary,
the complete assembly can be removed
from the case. It should be noted that
anyone acquainted with FM circuits can
make the simple adjustments on the
radio circuits. Factory service should
not be necessary at any time.

To that end, all tuned circuits are com-
pensated for operation at ambient tem-
peratures from -25° to +125°F. to assure
frequency stability. The condensers are
either ceramics or oil-filled types, oper-
ated at a small percentage of their
rated capacity. FEven the vibrator, rated
at 6 watts, operates at only 2 watts.

An Amphenol fitting is used for the

antenna, so other types can be substitu-
ted for special purposes. A simple way to
increase the range of the standard an-
tenna is to connect a 6-ft. length of wire
to the case, and let it hang down.

Several items of auxiliary equipment
are available for use with this unit. The
metal case has been designed to give
ample protection against all outdoor
weather conditions. However, a fabrie
carrying case and shoulder strap or back
pack harness can be supplied. Hand or
throat microphone can be used with a
separate push-to-talk switch and an ear-
prece receiver.

FCC regulations permit the use of
these “portable units on frequencies al-

Fig. 3. The hinged case gives access to the two storage batteries and vibrator power supply. Fig. . Alternate dry-cell power

located to mobile transmitters. In addi-
tion, special frequencies have been
assigned for transmitters of not more
than 3 watts input to the final RF stage,
for low-power industrial radio service.
The exclusive channels are 27.51, 33.14,
35.02, and 42.98 mec., with 154.57 avail-
able on a shared basis.

Authorization may be granted to any
person engaged in a commercial activity,
or an industrial enterprise. Emission
must be confined to voice radiotelephony,
and must not be used to communicate
with stations operating on other frequen-
cies. It is further specified that the an-
tenna must not be more than 8 ft. from
the transmitter, the antenna power gain
must not be greater than unity, and the
use of remote control is prohibited.

"M axp TELEvVISION




OPERATOR LICENSE REQUIREMENTS

OFFICIAL EXPLANATION OF THE FCC LICENSE REQUIREMENTS FOR OPERATORS
RESPONSIBLE FOR OPERATION AND MAINTENANCE OF MOBILE RADIO SYSTEMS

FOREWORD

T HE number of mobile radio systems
is growing much faster than the

number of men qualified to operate
and maintain them. This has become a
serious problem to the radio manufac-
turers, since each new installation sold
calls for the services of a licensed opera-
tor.

Also, because the FCC permits un-
licensed operators to use mobile radio
equipment, there has been a tendency to
discount the need of engaging a licensed
operator to assume full responsibility for
the adjustment and maintenance of the
equipment.

Because, to those not familiar with the
complexities of FCC regulations, the
book of Rules is highly confusing, we
asked George Rollins at FCC headquar-
ters for a simple statement on operator
license requirements. In reply, we re-
ceived the following official information
over the signature of T. J. Slowie, Sec-
retary of the FCC:

Feperar Comnunications COMMISSION
WASHINGTON 25, D. C.
May 24, 1949
Editor, FM-1TV Magazine
Great Barrington, Mass.
Dear Sir:

This is in reply to your letter of April
25, 1949, addressed to Mr. George K.
Rollins in the Bureau of Engineering of
this Cominission, in which you request
certain information for publication in
FM-TV Magazine regarding the operator
requirements for the normal operation
and servicing of mobile radio communi-
cation equipment.

As an introductory remark, it-may be
pointed out that any station normally
transmitting telegraphy by any type of
the Morse Code must be operated, dur-
ing such transmissions, by the holder of
an appropriate grade of radiotelegraph
cperator license or permit, It 1= pre-
sumed, however, that your inguiry re-
lutes Lo stations in the land mobile serv-
ices which normally transmit telephony,
and the balance of this discussion will
have reference only to such stations.

Under the provisions of Section 318 of
the Communications Act of 1934, as
amended, the actual operation of all
transmitling apparalus in any radio sta-
tion for which a stalion license is re-
quired by that Act shall be carried on
only by a person holding an operalor’s
license 1ssued in accordance with the Act,
and no person shall operate any such

apparatus in such station except under
and in accordance with an operator’s
license issued to him by the Commission;
however, the Commission is authorized,
under certain conditions, to waive the
above requirement to the extent that
public interest, convenience, or necessity
would be served thereby.

The duties of a radio operator, with
respect to any licensed station, include
not only the handling of communications,
the manipulation of on-off controls, and
the keeping of station logs (if required)
but also, in a larger sense, the perform-
ance of any technical duties with respect
to that station which may affect the
proper operation of the station and its
compliance with the terms of its license
and with the Comnission’s’ Rules and
Regulations. By reference to Sections
1361 and 18.62 of the Commission’s
Rules Governing Commercial Radio
Operators,! it will be seen that, with re-
spect to fixed, land, base, and mobile
radiotelephone stations in the land
mobile services, only the holders of radio-
telephone or radiotelegraph first- or
second-class operator licenses are author-
ized to perform all the above functions.
As a condition to the authorization of
holders of Restricted Radiotelephone or
Radiotelegraph Permits to perform a
portion of those duties, Section 13.61
specifies that:

1. Such operator is prohibited from
making any adjustments that may result
in improper transmitter operation; and

2. The equipment must be so designed
that none of the operations necessary to
be performed during the course of normal
rendition of service may cause off-fre-
quency operation or result in any un-
authorized radiation; and

3. Any needed adjustments of the
transmitter that may affect the proper

operation of the station must be regu-,

larly made by or in the presence of an
operator holding a first- or second-class
license, either radiotelephone or radio-
telegraph, who shall be responsible for
the proper operation of the equipment.
Commission Order No. 133 and the
various Parts of the Commission’s Rules
and Regulations which govern the land
mobile services provide that® certain
classifications of stations in these serv-
ices, particularly mobile stations operat-
ing on frequencies above 30 mc., may be
operated during the course of normal
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rendition of service by individuals, au-
thorized to do so by the station licensee,
who hold no radio operator license of
any class, but that the same conditions
apply to such operation as would apply
if the stations were operated by holders
of Restricted Radiotelephone or Radio-
telegraph Permits. It follows, therefore,
that regardless of whether a given
station may be operated during the
course of normal rendition of service by
an unlicensed individual or whether the
holder of at least a Restricted Permit is
required to perform those functions, in
either case any tests or adjustments co-
incident with the installation, service,
repair, or maintenance of the transmit-
ting apparatus must be performed by or
under the immediate supervision and re-
sponsibility of the holder of a valid first-
or second-class radiotelephone or radio-
telegraph operator license.

In the case of a station licensee who
does not have in his employ on a full-
time, regular basis an operator holding a
license valid for the unlimited perform-
ance of all operating duties at that
station, such an operator must be avail-
able to perform those duties which only
he is authorized to perform, or the
station must be shut down until such an
operator can be obtained, whenever con-
ditions require any adjustments, repairs,
or maintenance which might affect the
proper operation of the station. It may
be emphasized that the independent
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