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'RAYTHEON CK5702/CK605CX

NEW AND HIGHER RATINGS FOR

Fatigue tested the same gs

Military Rugggdized tubes

Tybe No.

This chart glves you at a glance the characteristics of repr

Remarks

HEATER CATHODE TYPES

CK5702/CK605CX
CK5703/CK608CX
CK5704/CKEG6BX
CK5744/CK619CX
CK5784

CK5829

CK5995
FILAMENT TYPES
1AD4

CK571AX

CK573A%
CKS74AX

CK5672
CK5676/CK5S6AX
CK5677 /CK568AX
CK5678/CKS69AX
CKS5697 /CK570AX

CK5785

Characteristics of 6AKS

Triode, UHF Osciltator, % wotts at 500 Mc
Diode, equivalent o one-half 8ALS
Triode, High mu.

Characteristics of 6A56

Similar fo 6ALS

Half Wave Rectifier

Shie!ded RF Pentode

10 ma. filament Electrometer Tube,
Ig = 2x10-1% amps. max.

Triode, High-Freq. Osc.
Shielded Pentode RF Amplifier
Gutput Pentode

Triede, UHF Ossiflator

Triode. UHF Oscillotor
Shielded RF Pentode

Electrameter Triode Max. grid current
5. mps.

High voltage rectifier

VOLTAGE REGULATORS

CKk5783
CK5787

K @ RK

®

Voltage reference tube — like 5651
Voltage regulator

Moximem
Diameter
Inches

0.400
0.400
0.315
0.400
0.400
0.300%0.400
0.400

0.300xD. 400
0.285x0.400

0.300x0. 400
0.290x0.390
0.285x0.385
0.300x0. 400
0.300x0. 400
0.300x0. 400

0.285x0.400
0.300x0.400

0.400
0.400

Moximum

Length
tnches

.625
.06

Filament
Or Heater
Volts Ma.
6.3 200
6.3 200
6.3 150
6.3 200
6.3 200
6.3 150
6.3 300
1.25 100
1.25 10
1.25 200
0.625 20
1.25 50
1.25 120
1.25 60
1.25 50
0.625 20
1.25 15

Raytheon Sub e Tubes
Mutug!
Conduct-  Power TYPICAL OPERATING CONDITIONS
cnce Output Piate Screen
umhos MW Volts Ma. Volts Ma.
5000 120 7.5 120 2.5
5000 120 9.0
150ac 9.0
4000 250 4.0
3200 120 5.2 120 3.5
117ac 5.0 per section
45 Inverse peak 8
2000 45.0 2.8 45.0 0.8
V.61 10.5 0.20 Triode Conn.
2000 0.0 1.0
160 22.5 0.125 22,5 0.04
650 5.0 67.5 3.25 67.5 1.1
1600 135.0 4.0
650 135.0 1.9
1100 67.5 1.8 67.5  0.48
1.51 12.0 0.22
0.1

Operating voltage 87. Operating current range 1.5 to 3.5 ma.

Operating volinge 100. Operating current range 5 10 25 ma.

{Voltage Gain Ratio.

Grid
Volts
Rk= 200
Rk=220

Rk= 500
-2.0

50 volts

Rg=2meg
-3.0

—4.0

~0.625

—6.5

~5.0

-6.0
o

-3.0

Inverse pek 3500 volts

These four Raytheon Subkminiature Types comprise fifteen

www.americanradiohistorv.com

of the total of sixteen tubes in the AN/PRC-10.

RAYTHEON MANUFACTURING t'o‘m#&n"f
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We challenge comparison: (a powerhouse of -economy backedg

¥ | ACCESSIBILITY
' Simplicity of construction, finherent
} lightness results in open construction.
! Basic units are rack mounted. All com-
ponents easily accessible, COMPARE!

3 TROUBLE-SHOOTING SYSTEM

Overloads are indicated on the exclusive
Du Mont Memory Circuit which acts as a 3
comprehensive protective and fault
indicator system. COMPARE! -

o

Forst Compraie - Jﬁen eﬂt@/ Dee ///m/

START SMALL .

==

co||c=|||=

Ik

Many new stations are investing in the Du Mont Acorn
Transmitter. Containing the most advanced thinking in tele-
vision transmitters, the Acorn (500 Watt), is geared to equip
you at the very start of your television career. It is designed
to grow with you! It can readily be expanded to 5 kilowatts
comprising the Qak Series, or to maximum power required

af o later date.

e
= T e A

. . GROW BIGGER “

T ettt st o = . — gy

with proven-field performance.

dedW [0 grow m/é g;oq.’

A model of efficiency and low cost. This 5 KW
QOak Transmitter in commercial use for nearly
two years with no final amplifier tube
replacement expense. COMPARE!

LONG LIFE ¢ LOW COST TUBES
In an actual operation report, the Eimac Final Amplifier Tube is still i
going strong after 4000 hours. Costs only $198.00.

TOTAL TUBE COST FOR 5 Kw RESULTS IN A GREATER OVER-ALL SAVING.
COMPARE! :

|
AIR COOI.ED 3%
Air cooled throughout. Built-in fans. Completely eliminates water cooling
apparatus with its maintenance, overhead and tube changing difficulties.

b COMPARE!

‘ LOWER SIDE-BAND ATTENUATION
The majority of side-band attenua-
tion is obtained from each broad-
band circuit. Additional attenuation
is accomplished with a simple, non-
dissipative notching filter in the
visual amplifier. COMPARE!

Frsl cwilte bhe Fenest e Jeloviscor

e s i = . P —

100/200
KW ERP

TELEVISION TRANSMITTER DIVISION

ALLEN B. DU MONT LABORATORIES, INC. °
Clifton, New Jersey

A . S Bt o T

June [95]—formerly FM, and FM Ravio-ErecrroNics 1
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oo BENDIX SGINFLEX

ELECTRICAL CONNECTORS

The ability to carry maximum currents with
only a minimum voltage drop is an out-

® Moisture proof standing characteristic of Bendix Scinflex
Electrical Connectors. This important fea-

® Pressure Tight ture is only a part of the story of Bendix
success in the electrical connector field. The

® Radio Quiet use of Scinflex dielectric material, an exclu-
sive Bendix development of outstanding

® Single-piece Inserts stability, increases resistance to flash over
and creepage. In temperature extremes,

® Vibration proof from —G67°F. to +275°F. performance is
remarkable. Dielectric strength is never less

® Light Weight than 300 volts per mil. All in all, no other
electrical connector combines as many

® High Insulation important exclusive features as you will find
Resistance in Bendix Scinflex connectors. For higher
efficiency in your electrical connectors be

® Easy Assembly sure to specity Bendix Scinflex. Our sales

department will gladly furnish additional

and Disassembl : :
Y information on request.

Fewer Parts than

any otherConnector
SHELL

» NO uddiiionul High s.freng'h.uluminum atloy

. . . . High resistance to corro-

solder reqU"ed sion . . . with surface finish.
CONTACTS

High current capacity . . . Low

voltage drop.

SCINFLEX ONE-PIECE INSERT
High dielectric strength . . .
High insulation resistance.

- Bendiy

2

FM-TV, the Jourxal of Rapro CoMMUNICATION
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imam RADIO
CONMIMUNICATION

Formerly FM MAGAZINE, and FM RADIO-ELECTRONICS

VOL. 11 JUNE, 1951 NO. 6
COPYRIGHT 1951, by Radiocom, inc.
INDUSTRY NEWS

TV-AM-FM Set Production
Compiled from figures released by RTMA .. ... ... . 4
Spot News Notes
ltems and comments about people and companies . ... 6
FM BROADCASTING
Multiplexed FM Broadcasting
John V. L. Hogan . ... ... . ... ... .. ... ... .... 11
TELEVISION
TV for Custom Installations
Edward Miller . .. ... ... ... . . 13
APPARATUS DESIGN
Subminiaturization Techniques
Milton B. Sleeper . .. .. ... ... ... .. ... ... 15
COMMUNICATION
Mobile Radio News & Forecasts
Jeremiah Courtney . .......................... 20
The Growth of MCC Services
Norman E. Jorgensen . ... .......... . ... ... .... 22
Selection of Coaxial Lines
C.Russel Cox . ....... .. . ' 25
AUDIO SECTION
Design of a Speech Stretcher
Col. G. T.Gould, Jr. ......... ... ... ... ..... 30
SPECIAL DEPARTMENTS
Professional Directory ... . 8
Special Services Directory ... 9
News Pictures ... .. ... ... 21
Advertisers Imdex ... ... ... 39

THE COVER DESIGN AND CONTENTS OF FM AND TELEVISION MAGAZINE ARE
FULLY PROTECTED BY U. 5. COPYRIGHTS, AND MUST NOT BE REPRODUCED
IN ANY MANNER OR IN ANY FORM WITHOUT WRITTEN PERMISSION

MILTON B. SLEEPER, Editor and Publisher

Roy F. AvrLison, Associate Editor
CuarrLes FowrLEr, Business Manager
LicLian Benpross, Circulation Manager
Soruie Forty, Production Manager
Published by: RADIOCOM, INC.

Publication Office: 264 Main St., Gt. Barrington, Mass. Tel. Gt. Barrington 500
FM-TV Magazine is mailed on the 10th of each month.
Subscriptions : Should be addressed to 264 Main st., Great Barrington, Mass.

Single copies 35c—Subscription rate: $6.00 for three years, $3.00 for one
year in the U. 8. A.—Canada. add 30c per vear postage—foreign, add $1.00
per year postage.

Contributions will be neither acknowledged nor returned unless accompanied
by adequate postage, packing, and directions. nor will FM-TV Magazine be
responsible for their safe handling in its office or in transit.

Entered as second-class matter August 22, 1946, at the Post Ofice,
Great Barrington, Mass., under the Act of March 3, 1879. Addi-
tional entry at Post Office, Boston, Mass. Printed in the U. S, A.

HAMMARLUND
Duplex Signalling System

A U D | T SYKES, GIDDINGS & JOHNSON

RINGDOWN PANEL

for Microwave Circuits

The RSCTR-1 ringdown panel is
a combination transmitter = receiver
unit whieh provides a simple means
of establishing efficient signaling for
duplex telephone operation over ra-
dio communication circuits.

Duplex signaling permits wide util-
ity in microwave point-to-point and
relay systems, such as:

1. Ringdown signaling, dialing, or
supervisory signaling functions ap-
plied to telephone channels.

2. Fail-safe fault alarm indicators
of various tyvpes.

3. Telemetering, remote control,
and supervisory control cireuits.

4. Voice channel multiplexing to
obtain additional telegraph or tele-
type circuits. -

Hammarlund RSCTR-1 ringdown
panels are available, with trans-
mitter-receeiver signaling frequencies
set at any one of 50 channels in the
2 to 6-ke. range. Power supply also
provides ringing voltage. For detailed
application data, address:

HAMMARLUND

MFG. COMPANY, INC.
460 W. 34th St., New York City, N.Y.

CIRCULATION AUDITED BY
HENRY R. SYKES
CERTIFIED PUBLIC ACCOUNTANT

PITTSFIELD, MASSACHUSETTS

www americanradiohistorv com
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50 MEGACYCLES...FOR THE PUBLIC UTILITY FIELD
and GENERAL MOBILE SERVICES

megacycle

Z WAY-RADIO

E RADIO EQUIPMENT

{RADIO TRANSMITIER RECEIVER
TYPE 2210.60.2

WITH CONVERTER TvPE 2381)

... insuring BRIVACY on the air
and freedom from interference.

Features iow NOISE LEVEL

'XCEPTIONAL PERFORMANCE has

been obtained with the new LINK 450
megacycle land-mobile radio equipment,
rating it as definitely superior to equipment
operating in the 152-174 mec. band in urban
areas such as New York City. The low man-
made noise level on the 450 megacycle band
is especially noticeable and contributes ap-
preciably to the excellent performance in
metropolitan areas.

LINK RADIO
years of experience in
building equipment in
this frequency range
are now applied to
developing and pro-
ducing the first com-
mercial mobile equip-
ment on the new “_
band for use by the
general mobile serv-

100.WATT 450.MC
MaIN STATION
YPE 234049 100 -

ice.

Encouraged by the F.C.C.’s whole-hearted
approval for the manufacture of 450 mega-
cycle equipment, LINK RADIO is now in
full production on two-way land-mobile
radio systems operating in the 450-460 mc.
band allocated by the F.C.C. to the Land
Transportation, Public Safety. Remote Pick-
up Broadcasting, Industrial and Domestic
Public Services.

FOR FULL PARTICULARS, PLEASE WRITE
TO DEPT. F, LINK RADIO CORP.

| components and materials,
| lack of public demand.

t home experience with color,

HE RTMA figures for March set
production show activity in the TV,
FM, and AM categories at high level.
First-quarter shipments of TV sets
were 45% above the 1950 average. How-

| ever, there will be a sharp drop in the

April figure, since substantial cut-backs
were put into effect at that time. This
reduction was anticipated last year but,
as events have developed, it did not come
as a result of an expected shortage of
but from

There seems to be no reason for blam-

' | ing this situation on the delay in reach-
| ing a decision concerning color television,

nor has the Supreme Court’s finding in

favor of the FCC action in adopting the
i | CBS system settled the matter as far
§ | as the industry is concerned.

Radio manufacturers do not expect set

‘ owners to buy adapters to get mono--
chrome reception of CBS color, or that
t  any large number will want auxiliary

circuits and color wheels to get color
programs transmitted in off hours. About

| | all that can be expected from the CBS

system is some practical field-testing of
color reception, concerning which too
little is known now. By the time CBS
programs have contributed the necessary
it can be

expected that a compatible system, ac-
ceptable to the FCC, will be available.

AM sets took a spurt that made March
output the third highest month since the
war, and the highest since October, 1947.
This increase was spread across home,
portable, and auto models.

TM sets rose to a postwar record, in
March, excceding the 1950 average by
85%.

Monthly average figures for the first
three months of 1951 are up over 1950
averages by the following amounts:
TV ’51 monthly average, 45% above ’50
AM 5 b3 51% b2
FM ? ” 57% ”

Picture-tube sales in March to re-
ceiver manufacturers amounted to 608,-
396 units, valued at $16,064,425. This
was slightly under February. Rectangular
tubes 16 and 17 ins. in size accounted for
5% of March production. RTMA fig-
ures did not show replacement sales.

Receiving tubes rcached an all-time
high of 44,418,146 in March, over 4 mil-
lion above the previous record set last
October. First-quarter total of 118,277,-
248 was comprised of 79,880,821 for new
audio and TV sets; 7,967,898 for other
new equipment: 25,477,655 for replace-
ments; 4,274,559 for export; and 676,-
310 for Government agencies.

- }3‘5'9% Sood i Tt g004 ? e
o | ” 1951 TO DATE: 1.350,400 733,223 161,457 60,865 EN
i, ﬂll N J| l § // I GE\\ } ~N<
|||1 l\ u\ whiter | | ‘ mﬂim{m Mﬂ M Wﬂu | -
& ;uwnlu L(i o P o o e
2‘” .I\ [llr I A ) l )é o= —o
Lo — ||||| Il'l J||II i T ( u 'g r" —©
“l’””‘“‘l mi]]h i ' I \m\ 1—1‘ é r‘;‘ ’_1_ ::
IM l 1\}1;) i i d m | “””1 N .l l g
\f—IIpUMJI [’]M'!l”‘} “N!w] ] |I I ” 1 } “,QS;J,?%E {L;rﬂ r[ ‘ | —v§
" Ili “ImM [ Hm |||1 ll ‘ l | ih Il -
g wM' 5 il -
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TV.AM, and FM set production barometer, prepared from RTMA figures

FM-TV, the Jourxatr of Rapro COMMUNICATION
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4 Super-Sensitive FM-AM Radios

with Performance Superiority that makes Sales!

Again Zenith lengthens its lead over the
FM-AM field—with new and better ver-
sions of the Zeniths that were already
the industry’s two best sellers. With
Zenith’s unrivaled Super-Sensitive FM,

they bring in a wealth of entertainment,

static-free and real as only genuine FM
can be. Their newly designed cabinets are
the style highlights of the radio year. Of
course, both have Zenith’s famous Long
Distance AM, big Zenith-built Alnico

speakers and other Zenith advantages.

New Super-Medallion

Genuine Super-Sensitive Zenith FM plus
Zenith Long Distance AM — automatic
volume conlrol — built-in Wavemagnel*®
and Tight-Line Antenna — cabinet of
beautiful maroon plastic with Roman Gold
mesh grille and tuning indicator.

Zonith is VoL for 51/

New Super-Triumph

The same Super-Sensitive FM and Long Dis-
tance AM as the Super-Medallion, plus new
broad-range tone control—jewel-like onjoff
indicator—maroon plastic cabinet with
“Flexo-Grip” carrying handle—Roman Gold
embossed dial.

@
ZENITH RADIO CORPORATION, CHICAGO 39, ILLINOIS ; wons g RADIO

Over 30 Years of “Know-How" in Radionics Exclusively
ALSO MAKERS OF AMERICA'S FINEST HEARING AIDS

and TELEVISION

June 105 [—formerly I3, and ) Ravo-ErrcrroNics

wWwWwW. americanradiohistorv.com
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MONITOR ANY 4

FREQUENCIES
Between 25-170 Mc

Check Frequency Deviation and
Percentage of Modulation Simul-
taneously —with .0015% Accuracy

FD-12 FM FREQUENCY and
MODULATION MONITOR

Now, just one Monitor for all FM
radiotelephone services. With this
single direct reading Monitor, you
can handle one, two, three or four
frequencies . . . or any combination
up to four . .. on the same or differ-
ent bands . . . anywhere between
25 Mec. and 170 Mec. And you can
check not only frequency deviation,
but also your percentage of modula-
tion! Meets all FCC requirements.
Assures utmost convenience, accur-

acy and reliability.

® Also available now—Increased range
littlefone Portable FM Radiotelephones:
PJZ-4 Two-Watt (25-50 Mc); PJZ-14 One-
Watt (150-175 Mc); PJZ-2 Three-Quarter
Watt  (25-50 Mc); PJZ-12 Half-Watt

(150-175 Me).

i W . o
i ' o . o
RADIO, INC.

Builders af Preciion | 0
i  Radio Communication Equipment

| 7421 5. LOOMIS BLVD., CHICAGO 36, ILL.

Lidiendil

a4

SR £ -

6

THIS MONTH’S COVER

This month, our cover picture was
selected from the years-ago file,
because it recalls one of the great-
est communication achievements of
World War 2 — the famous FM
Walkie-Talkie. The occasion for this
look backward is the publication in
this issue of design details on the
subminiaturized PRC-10, also em-
ploying FM, but reduced to one-half
the weight of its 50-1b. predecessor.
Possibilities of subminiature design,
exemplified in the PRC-10, deserve
the particular attention of every
engineer concerned with the design
of communication equipment.

SPOT NEWS NOTES

ITEMS AND COMMENTS, PERSONAL AND OTHERWISE, ABOUT PEOPLE
AND COMPANIES CONCERNED WITH RADIO COMMUNICATIONS

Color TV Decision:

On May 28, the Supreme Court of the
United States voted 8 to 0 to affirm the
ruling of the lower court, which sus-
tained the FCC’s adoption of the CBS
system. “We sustain the Commission’s
power to reject this [RCA’s] position and
hold valid the challenged order, but-
tressed as it is by the District Court’s
approval. . . . Whether the Commission
should have reopened its proceedings to
permit RCA to offer proof of new dis-
coveries for its system was a question
within the discretion of the Commission
which we find was not abused.”

However, it was a dubious victory for
the five Commissioners who favored the
CBS system. Even the Supreme Court
said: “There is no doubt but that a com-
patible color television system would be
desirable. . . . The fact that adjustments
are required before a CBS color broad-
cast can be received in black and white
on existing sets makes this system in-
compatible with the millions of tele-
vision receivers now in the hands of the
public.”

Decrying the FCC’s haste in establish-
ing standards for color transmission, Mr.
Justice Frankfurter commented in a
dubitante: “One need not have the in-
sight of a great scientific investigator,
nor the rashness of the untutored to be
confident that the prognostications now
made in regard to the feasibility of a
compatible color television system will
be falsified in the very near future.”

Dr. W. R. G. Baker:

Discussing the TV color decision: “If a
compatible system is achieved and
should be ultimately adopted, the CBS
system will have been, in fact, an interim

system, approved by the FCC in order
to insure color during this transition
period to those who desire to make the
necessary investment in this type of
recelver.”

New York Audio Fair:

Will be held at Hotel New Yorker, New
York City, November 1 to 3, inclusive,
under the sponsorship of the Audio En-
gineering Society. Prospects are that it
will be even bigger and more interesting
than the highly successful 1950 show.

Educational Television:

With Commissioner Hennock leaving the
FCC, the drive which she sponsored for
what could only be Government opera-
tion of educational TV stations will
probably subside. This may come as a
blow to registered lobbyist Stuart Hay-
den, who has been carrying much of the
work load in this dubious project.

Vacant Frequency Space:

Jeremiah Courtney, in his page in this
issue, brings to light the availability of a
10-mec. band from 460 to 470 mec., now
assigned to but not used by the citizens
radio service. With 450-mc. mobile radio
proving so successful, that spectrum
space should not be allowed to go unused
and unassigned.

FM-AM Tests by BBC:

Wireless World of London reports that:
“Tests have now been going on long
enough for conclusions to be reached,
but as yet no official statement has been
issued. However, the best-informed
technical opinion inclines strongly to the
view that the decision will be emphati-
cally in favor of frequency modulation.
(Continued on page 7)

FM-TV, the Journar of Rapio CoMMUNICATION
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SPOT NEWS NOTES
(Continued from page 6)

. . the BBC announcement on the sys-
tem of modulation may possibly not be
made nntil the Report is debated in
Parliament.”

Juke Boxes in Jeopardy:

Some fifty members of Washington
Transit Riders Association won a round
in their battle against transitcasting. No
one seems to know who has been financ-
ing the high-power legal talent that has
helped to make such an issue of this
minority opinion. As matters stand now,
the U. 3. Court of Appeals has reversed
the finding of the U. S, District Court
which ruled in favor of transitcasting a
year ago. Ben Strouse, vice president
of transiteast station WWDC-FM Wash-
ington, has announced that the case will
be appealed to the Supreme Court.
Meanwhile, transitcasting will be con-
tinued, as the final decision may not be
reached before 1952,

Contending that Congress has given
the Capitol Transit Company a virtual
monopoly of mass transportation in the
District of Columbia, the Court of Ap-
peals ruled that: “If Transit obliged its
passengers to read what it liked or get off
the car, mvasion of their freedom would
he obvious. Transit obliges them to hear
what it likes or get off the car. Freedom
of attention, which forced listening de-
stroys, is a part of liberty essential to
individuals and to society. The Supreme
Court has said that the constitutional
guarantce of liberty ‘embraces not only
the right of a person to be free from
physical restraint, but the right to be
free in the enjoyment of all his faculties.’
One whe is subjected to forced listening
is not free in the enjoyment of all his
faculties.” Well, there’s another by-
product of Government control and
regulation which, in itself, threatens to
abridge the constitutional rights of men
to engage in business.

High-Temperature Wires:

Revised standards for Ceroc 200 and
Ceroe T magnet wires, in sizes 16 to 44
have been issued by Sprague Electric
Company, North Adams, Mass. Using
ceramic-silicone and ccramic-Teflon in-
sulation, Ceroc 200 can be continuously
run at 2007 C., and Ceroe T at 250°.

Hard to Believe:

Commissioner George Sterling, discuss-
ing the first application for radio by the
petroleunt industry, in 1928: “Because
of the novel question presented, a hear-
ing on the matter was held in November
of that year and, believe it or not, a de-
cision was rendered just one month later
{Continued on page 8)
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with ANDREW Low Loss, %
High Economy Coaxial Cable

LENGTH OF CABLE IN FEET

e 1/3 to 1/2 Less Loss than same diameter plastic
type cables because 96 % of insulation is air—the

most effective insulation.

e No maintenance or operational costs. This advan:

tage far offsets slightly greater original cost. Seam-©*
less cable and fittings remain completely gas tight .

and weatherproof indefinitely.

® Maintains original characteristics indefinitely.

Lasts practically forever,

e TO INSTALL — JUST UNCOIL INTO PLACE. Each
coil contains up to 2,000 feet of seamless semi-flex-
ible tubing. No soldering. No splicing. Bends easily
around corners or obstructions. Shipped under gas

pressure at no extra cost when pressure-tight end

fittings are ordered.

Low loss and economical opera-
tion will add extra miles to
your service radius as well as
give you a stronger signal in
your present area. There’s no
waste. You get the greatest
possible range and strength
from your avdailable power.

Whether you need transmission
line for your Communications,

AM or FM transmitter, Direc~
tional Antenna System, or
Rhombic Receiving Array, the
solution to your problem is
ANDREW low loss, high econ-
omy, semi-flexible transmission
line. Write for further informa-
tion on Types 737 and $-450
TODAY.

MJMJL'

CORPORATION

363 EAST 75th STREET

CHICAGO 19

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS

TRANSMISSIDN LINES FOR AM-FM-TV o ANTENNAS - DIRECTIONAL ANTENNA EQUIPMENT

ANTENNA TUNING UNITS - TOWER LIGHTING EQUIPMENT

June 1951—formerly FAM, and FM Ravro-Evnrcrronics
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: : SPOT NEWS NOTES : :
Professional Directory (Continued from page 7) Professional Directory

in simple, direct language of one para-
é %g ./ graph.”
ans y al eg

Consulting Radio Engineers

1,500-Mile Pipe Line Relay: KEAR & KENNEDY

IFFederal Telephone & Radio Corporation
EXECUTIVE OFFICES: p p - ‘0 Fnai
970 National Press Bldg., will install a PTM system, operating on Consulting Radio Engineers
Washington 4, D. C. RSl 2,000 mec., for the Michigan-Wisconsin
OFFICES AND LABORATORIES: Pipe Line Company. It will run from 1302 18th St., N. W, HUdson 9000
1339 Wisconsin Ave., N.W. . s
Washington 7, D. C. AD 2414 the Hugoton Field in Texas to Fond du Washineton. D. C
Member AFCCE Lac, Wisc., and Detroit, Mich. Multiplex A

facilities will handle dispatching, admin-

istralive and supervisory services, and
mobile radio communication.

GARO W- RAY Advanced Training Course:

Norden Instruments, Ine., Hartford, |
|
]

GEORGE P. ADAIR

Consulting Engineers

CONSULTING RADIO ENGINEERS

Conn., will operate a school of instrue- Radio, Communications, Electronics

Standard, FM and Television Services tion for engineers and physicists at Avon

Old Farms. Arthur H. Jones, director | 1833 M St., N.W., Washington 6, D. C.
HILLTOP DRIVE of field engineering, will be in charge of )
STRATFORD, CONN. Tel. 7-2465 N - = ‘ EXecutive 1230

this training project.

Broadcast Bureau Appointments:

ANDREW ALFORD Organization of the newest FCC Bureau, RUSSELL P. MAY

of which Curtis B. Plummer has been

3 o - . CONSULTING RADIO ENGINEERS
Consulting Engineers namc.d Chief, is now rounded 01.1t by the
appointment of Joseph M. Kittner as * * *
ANTENNAS & RF CIRCUITS Assistant Chief; James E. Barr, Chief of
the Aural Facilities Division; Cyril M. 1422 F Street, N.W., Wash. 4, D. C.
Lab?mtmy and Plant: Braum, Chief of the Television Facilities Kellogg Building Republic 3984
B0 Atantie Sre, Boson T e Division; Dwight D. Doty, Chief of the Member AFCCE
hone: HAncock 6-2339

Renewal and Transfer Division; Fred-

erick W. Ford, Chief of the Hearing Di-

vision; and Paul Dobin, Chief of the

Rules and Standards Division. BACK ISSUES OF
Casualty was Harry (Head Horse-
GEORGE C. DAVIS man) Plotkin who, in his zeal to win ar- FM"TV
Consulting Radio & Television suments, forgot that his salary came RADIO COMMUNICATION
Engineers from the taxpayers. He has joined the )
law firm of Arnold, Fortas & Porter. Here is your opportunity to
501-514 Munsey Bldg.—Sterling 0111 complete your files. The fol-
Wun:. ton 4. D. G Parts Show Sets Record: lowing issues are available at
ashington 4, D. C. X . i S 1.
g Most successful Chicago Show drew an 25c each, postpaid:
attendance of 8,498, comprised of 2,439 1940: sold out

distributors, 1,798 reps, 4,107 member- ‘
exhibitors’ personnel, and 154 members

1941: except Feb. issue

WELDON & CARR of the press. There were 164 exhibits in 1942: all issues available
. PR (TS the main Hall, and 126 displays in the 1943: all issues available
onsulting Radio Engineers upper rooms. 1944: except Jan. & Feb.

WASHINGTON, D. C. Disaster Systems Licensed: 1945: except Nov.

1605 CONNECTICUT AVE. First license for this new service was 1946: excc.apt June .
DALLAS, TEXAS SEATTLE, WASH. issued on May 29 to Santa Cruz, Calif.. 1947: all issues available
4212 S. BUCKNER 4742 W. RUFENER for 1 fixed station, 10 portable units, and 1948: except Jan.

4 mobile units. Cau is Kl(\j/IAAQ. C’I.‘h.c 1949: all issues available
secgnd went to')Ian'copa ounty Civil 1950: except April, May,

Defense, Phoenix, Ariz., KOAA2, for 1 Au Oct.. Nov

McNARY & WRATHALL fixed station, 19 portable units, and 28 9es o *
CONSULTING RADIO ENGINEERS mobile units. Operation is on 1,750 to There are only two or three copies
1,800 ke. . of some months. If any issue is

v v A 4 ‘ sold out, your remittance will be
906 National Press Bldg. DI. 1205 Dr. Henry G. Booker: returned.

Washington, D. C. Professor of Kngineering at Cornell Uni- .
1407 Pacific Ave Phone 5040 versity and chairman of the US Navy Rad'ocom' ’nc.

Santa Cruz, California Advisory Board on Antennas has been Great Barrington, Mass.

(Concluded on page 3)
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Special Services Directory

1 lII

16-MM Professional Motion Picture
Production Equipment

J. A. MAURER,

37-07 31st Street, long Island City 1,
Tel. STillwell 4-4601

Inc.
N. Y.

Paul W. Klipsch

Professional Engineer
Acoustic development
and consulting

Klipsch and Associates
building the authentic

KLIPSCHORN
world's finest sound reproducer

Hope, Arkansas Tel. Hope 995

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY
$12 Per Month for This Standard

Space. Orders Are Accepted
for 12 Insertions Only

MEASUREMENTS

CORPORATION

’T': Research &

anu/aclumng
Specialists in the Design & Development
of Electronie Test Instruments

BOONTON, N. J

nglneerd

THE WORKSHOP
ASSOCIATES
INCORPORATED
Specialists in
High-Frequency

Antennas

135 Crescent Road
Needham Heights 94, Mass.

NEedham 3-0005

Radio Wire Television Inc.

Specialists in high - fidelity audio
equipment of all standard makes.
Send for Catalog R-51. Complete
stocks are carried at each of these
Audio Headquarters stores:

100 Sixth Avenue, New York City
110 Federal Street, Boston, Mass.
24 Central Avenue, Newark, N. J.

SPOT NEWS NOTES
(Continued from page 8)

clected a director of LalPointe-Plasca-
mold Corporation, Windsor Locks, Conn.

Terrific, Colossal, Stupendous:

That’s what Warehouse Sales calls their
offerings of new TV sets in postcard list-
ings that range from $119 for a 12%-in.
model to $239 for one with a 20-in. tube.
That figures out about $10 per inch.
which may be high or low, depending
tpon the way you look at it.

Radio Amateur’s Handbook:

The 28th edition of the Old Reliable is
out now in a new revision of 768 pages.
Price is $2.50 in the USA. Copies ean
be ordered from the American Radio
Relay League, West Hartford, Conn.

Success Assured:

The new Lowell Institute I'M station at
Boston, announced in our April issue,
will receive a $300.000 grant from the
Ford Foundatlion, thus providing the
necessary financial support for this am-
bitious live-talent projeet.

Dr. Harry F. Olson:

Director of RCA’s acoustical rescarch
laboratory at Princeton has been elected
president of the Acoustical Society of
America for 1952

No Bed of Roses:

AM stations are beset by loss of cover-
due to night interfercnece and re-
duced revenue resulting from rate cuts;
FM is troubled by lack of sets and op-
position to transitcasting and functional
music: TV is faced with delays in ending
the ireeze, color eross-up, and highly or-
ganized opposition from the theatre
operators.  Right now, it’s all so bad
that any further change will have to be
for the better.

age

New Plant Facilities:

Lenkurt Electric Company has just com-
pleted a factory addition of 19,000
square feet. and is already laying the
foundation for another building almost
twice as large. New area will bhe used
for VHF radio link development. produc-
tion of hermetically-sealed transformers
and filters. and for expanded engineering
and office space.

FM Sets for Schools:

Although sets have been offered as meet-
ing the specifications of the U. S. Office
of Education, the fact is that no such
specifications have ever been issued by
that office, nor has any manufacturer’s
design been approved for use in the pub-
lic schools. No consideration should be
given to such claims.

June 195 1—Fformerly FM, and FM Rapio-ELecrroNics
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P-306-CCT — Plug,
Cable Clamp in cap.

Series 300 Small Plugs &
Sockets for 1001 Uses
Made in 2 to 33 contacts for 45

§-306-AB ~— Socket
with Angle Brackets.

volts, 5 amps, for cap or panel
mounting. Higher ratings where
circuits permit. All plugs and
sockets polarized. Knife switch
socket contacts phosphor bronze,
cadmium plated. Engage both sides
of flat plug — double contact area.
Bar type plug contacts hard brass
cadmium plated. Body molded
bakelite.

Get full details in Catalog 18.
Complete Jones line of Electrical
Connecting Devices, Plugs, Sockets,
Terminal Strips. Write today.

B

L Howazp B. Jones Division
CIMCH MAMUFACTURING CORPORATION

CHICAGO 24, ILLINOGIS
% SUBSIDIARY OF UNITED-CARR FASTEMER CORP.

COMMUNICATION
SYSTEMS in the U. S.

Including mobile, point-to-point,

relay innstallations
These Registries, revised annually from
records at Washington, list the name
address of each Iicensee frequencies,
letters, make of eq t, ber of
units operated by each system.

and

FCC
and
call
hil

No. 1. Registry of CC,
LCC & Industrial Services

COMMON CARRIERS — PUBLIC UTILITIES
LIMITED COMMON CARRIERS

PIPE LINES — LOW-PRESSURE INDUSTRIAL

FORESTRY — PRESS — MOTION PICTURE

No. 2: Registry of
Public Safety Services

POLICE — FORESTRY — FIRE
HIGHWAY MAINTENANCE
SPECIAL EMERGENCY
No. 3: Reglstry of
Transportation Services

TAXICABS - RAILROADS
URBAN TRANSIT - BUSES
TRUCKS - PUBLIC GARAGES

PRICE: $1.00 each, postpaid
Published by RADIOCOM, Inc.

Great Barrington, Mass.
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% 2-WAY COMMUNICATION % MICROWAVE RELAY TOWERS

TOWERS
PPOLICE - UTILITIES - PIPE LINE

~ TAXI - R.E.A. - RAILROADS
AIRLINES - GOV'T. SERVICE

Some of Wincharger’s most interesting tower jobs are not always the biggest,
tallest or most expensive. We have pioneered custom-made 2-way radio tower
equipment for police, utilities, pipeline, taxi, R. E. A., railroads, air lines and gov-
ernment service as well as many other special jobs.

Long experience has proven that the cheapest power is a“ tall Wincharger
Tower — now new improvements assure even greater sirength, durability and ver-
satility to best fit the specific requirements of each individual installation.

ARGER ENGINEERING
)&g’”"— SERVICE

It takes more than steel guys, insulators and
anchors to build an efficient short wave
tower. Wincharger engineers are well qualified
to advise you on your particular problems. A
new -booklet describing this versatile equip-
ment in detail is yours for the asking. Our
consultation seivice is also available without
any obligation on your part.

WRITE
WIRE
PHONE
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TH!S FAXCAST ORlGlNATES AT THE GRADUATE SCHOCL OF JOURNAL/SN

lGOLUMB/A UNIVE}?SITY A_»NDA s TRANSMITTED OVER THE FOLLOWING STATIONS
WHV WQAN-FM W H U"F‘:&
PC‘UGH _Fé‘SiE N. Y j, SCRANTON, PA. ITHA C CA,

1047ME

MYy

s7.3mC |

FIG. 2. REPRODUCTION OF ACTUAL FACSIMILE STATION IDENTIFICATION AS RECEIVED FROM ONE OF THE STATIONS IN THE RURAL RADIO NETWORK

MULT]

PLEXED FM BROADCASTING

IDEAS FOR MULTIPLEX AUDIO OR FACSIMILE OPERATION THAT OPEN NEW
SOURCES OF REVENUE FOR FM BROADCAST STATIONS — By JOHN V. L. HOGAN*

N its initial stages, FM broadcasting

was considered as a directly competi-
tive system to AM. offering advantages
in freedom from interference, superior
andio quality, and greater primary serv-
ice range. Subsequent work by rescarch
and development engineers has disclosed
that the characteristics which afforded
the advantages just enumerated make
possible additional. special services which
cannot be provided on AM. :

This is due to the fact that control
signals, or even a second audio program
can be transmitted by an FM station
without any interference with its primary
modulation up to 15,000 eycles. Thus,
with two multiplexed channels available,
the following combinations are available
to FM broadcasters:

1. Channel A can be used for regular
programs and commercial announce-
ments. and channel B for the same pro-
gram but different commercials, or no
commereials at all.

2. The two channcls can be used to
carry cntirely different entertainment
programs. or for a mobile communica-
tion service on channel B.

3. Channel A can be used for regular
programs. and channel B for facsimile
news transmission.

Multiplex Operation:

It is now possible for any FM broad-
caster to purchase and install at his
transmitler a relatively simple piece of
cquipment, about the size of a single am-
plifier panel. whieh in effect gives his
station two completely independent
channels. The normal FM channel can
be used in the regular way to transmit
aural programs with complete freedom

from interference between that trans-

Tnc., 135 Terry

* President, Iogan Laboratories, :
stations

Street, New York 14; and Consultant,
WQXR and WQXR-FM.

June 1951—formerly FM,

mission and audio or faecsimile modula-
tion on the second channel.

The result is much as though the
broadcaster were assigned an additional
transmitting frequency. However, the
added B chanuel does not require any
additional space in the radio spectrum.
Neither does it call for a second trans-
niitter and tower, nor an increase in op-
crating personnel or costs. The only ad-
ditional expenses are those of installing a
multiplex amplifier, and of preparing and

i

FM FM
TRANS- REC- |CHAN. &
MITTER EWER | SOUND
CHAN A MOLT- MULTI-
o PLEX
SOUN PLEXER o
CHAN. B
SOUND AMB, CHAN. B
OR FAX. PORED
OR FAX.

SHOWING ADDED UNITS REQUIRED FOR MULTIPLEX
FM BROADCAST TRANSMISSION AND RECEPTION

selling the programs that are to be trans-
mitted over channel B.

Any FM receiver can be modified to
receive the B channel programs by
merely adding a single-tube adapter-am-
plifier such as is shown in Fig. 1. This
unit is cheap and small, and its installa-
tion in the receiver is simple. The set
can be arranged to receive channel B
only, or either channel A or channel B.
Of course, if the user of the recciving
set wants to reproduce the programs
going over both channels at the same
time. he will need a second audio ampli-
fier and a second loudspeaker or a fac-
simile recorder.

Uses of Multiplexing:

How would the use of this multiplex sys-
tem affect the operation of an FM sta-
tion engaged in transit radio, for in-

and FM Ravio-ErecrroNics
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stance?’  The only changes necessary
would be installation of the multiplexer
panel at the transmitter and an adapter
amplifier in cach bus receiver, so that it
wonld respond to channel B signals in-
stead of those of channel A. The super-
sonic control circuit and relay could be
removed. and this source of possible fail-
ure eliminated, for with multiplex opera-
tion the relative volume of music and
commercials on channel B can be con-
trolled from the studio without changing
the levels on channel A.

The station can transmit the same
music and the same commercials on both
channels, or it can use the same music
for both and insert different commercials
in the transit program. Or, by using a
somewhat morce elaborate studio setup,
two entirely different programs can be
broadcast, one designed to please regular
honve listeners and the other planned to
be most effective as heard in the buses
or trolleys. The advantages of such a
new facility for the FM station are quite
apparent.

The same flexibility of operation fur-
nished by multiplexing obviates the need
for program or announcement compro-
mises between a home service and either
storecasting or functional music. Multi-
plex operation unties the hands of the
FM broadeaster who is interested in any
of these three supplementary aural serv-
ices, by letting him plan two programs
in such a way as to give optimum per-
formance to cach group of listeners.

Facsimile Service:

Furthermore. through the use of multi-
plex, facsimile transmission can be han-
dled in a more efficient and effective

! The decision made recently by the U. S. Circuit
Court of Appeals, declaring transit radio uncon-
stitutional, is being appealed to the Supreme
Court.
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manner than is possible with ordinary
simplex operation. Although provisions
have been made in the FCC’s Rules and
Regulations for simplex transmission of
facsimile, its use is generally limited to
experimental or test work, There are at
least two reasons for this: 1} It can only
be broadcast when the station is carry-
ing no sound program. and 2) the FCC
allows only one hour of simplex facsimile
between 7:00 a. a1, and midnight.

On the other hand, as a result of a
recent amendment of FCC Rules and
Standards,? facsimile may be multi-
plexed with sound programs without any
time limitations. provided there is no
degradation of the aural program below
15 ke. This advantage, plus the practical-
ity of simultancous transmission of fac-
simile and aural programs open new op-
portunities to FM broadcasters who are
interested in developing facsimile service.

Network Multiplexing:

A recent development is the practical
demonstration, by full-scale field tests.
of the feasibility of networking multi-
plexed sound and facsimile programs.
This was proved out in cooperation
with Major Armstrong who made his Al-
pine FM station available for feeding the
first experimental programs into the
Rural Radio Network. Subsequently,
WOR-FM became the starting point for

Home Week at Cornell University in
Ithaca. Fig. 3 shows the exhibit pre-

sented at the University by the network
during that week.

Shorter daily programs are being con-
and it is hoped that the present
will be extended to furnish fac-

tinued,
facility

if for any reason one station did not want
to broadcast the channel B network pro-
gram on its A channel. it could merely
relay it on channel B and carry on with
its own local origination. Hence, there
would be no nccessity for breaking the
chain.

FIG. 3. THIS DISPLAY WAS USED TO DEMONSTRATE MULTIPLEX FACSIMILE AT CORNELL UNIVERSITY

simile news. weather and crop reports,
agricultural information, and similar data
over all the stations of the Rural Radio
Network from faesimile editorial offices
at Columbia or Cornell.

FiG. 1. ONE-TUBE MULTIPLEX ADAPTER CAN BE ADDED READILY TO ANY STANDARD FM BROADCAST SET

a four-station FM multiplex network ex-
tending from New York City to Ithaca,
by way of the RRN stations at Pough-
keepsie and Scranton. The facsimile sta-
tion identification reproduced in Fig. 2
shows the network plan.

In a recent demonstration, the net-
work was operated to deliver some
eighty pages of facsimile daily to those at-
tending the observation of Farm and

*For further information on this amendulent, sce
Ravio Communication, May, 1951, page 11,
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Future Possibilities:

Consider what could be done by using a
multiplexed FM radio relay network for
handling two sound programs. One can
easily visualize a new and entirely inde-
pendent broadcast system, perhaps even
national in scope, which could relay audio
programs from one FM station to an-
other. These programs would be trans-
mitted on channel B and would be avail-
able to all stations in the chain. However,

FM ASSIGNMENTS

One of these days, it will be in order
to review the frequencies assigned to FM
*broadcast stations. with a view to reduc-
mg co-channel and adjacent-channel in-
terference.  When frequencies were as-
signed after the shift to 88 to 108 mec.,
there was only limited information avail-
able on propagation characteristics, and
still less about the problems of receiver
design.

A basic error in judgment made at that
time was the policy of grouping all as-
signments in any area. so that local FM
stations would come in at one section of
the dial. Also, co-channel and adjacent
frequencies were assigned on assumptions
of relatively limited transmitting range.
Listening experience, even with well-de-
signed reccivers. shows that co-channel
and adjacent-channel stations should
have been plauned with considerably
greater geographical separation than is
row the case.

With the peculiar changes that take
place through the year. and to a lesser
extent from day to day. listeners who
must depend for their FM programs on
stations 80 to 40 miles or more distant
sometimes find their reception blanked
out by co-channel or adjacent-channel
stations far away.

While this interference on FM is not
common. the performance of ¥M broad-
casting is so nearly perfect that even a
little trouble seems annoying, in contrast
to AM which is so full of interference
that people take it for granted. and just
switch off their sets.

FM-TV, the Jovrxar of Rapio CodMMUNICATION
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FIG. 1.

THIS RADIO CRAFTSMEN MODEL OPERATES WITH AN EXTERNAL AMPLIFIER.

FIG. 2. A 5-WATT AMPLIFIER IS BUILT INTO THIS CHASSIS

TV FOR CUSTOM INSTALLATIONS

A CHASSIS DESIGN INTENDED TO MEET THE CRITICAL REQUIREMENTS OF
THOSE PEOPLE WHO PREFER CUSTOM INSTALLATIONS — By EDWARD MILLER*

HE rapidly increasing interest in

high-fidelity custom installations has
given rise to the need for a television
chassis which can meet the same stand-
ards as the audio components in such
systems, People who have become dis-
¢riminating in their listening habits are
equally critical of television performance,
both as to picture and audio quality.

* Chief Engineer, 4401 N. Ravenswood Avenue,

The Craftsmen model 101 and 200
chassis have been designed specifically
to meet the requirements of that market.
Fig. 1 shows the model 101 for use with
an external amplifier, while Fig. 2 illus-
trates the model 200 chassis which in-
cludes a 5-watt amplifier. This choice is
provided because, in some cases, it is
convenient to use the TV chassis with an
existing audio system, while in other

TV receiver completely independent, or
to locate 1t separately.

Co-Channel Sound:

An examination of the block diagram of
Fig. 8 will reveal that a co-channel sound
system  has been employed in both
models. It was felt necessary to use this
type rather than an intercarrier system
in order to meet the precise requirements

Chicago 40, 111 installations it is necessary to make the of high-fidelity equipment where ex-
PHONO.
INPUT
r __________ o = [ eV SR -
300 OHM 216 216 216 i
. RF OSC. MC. I*;:U'i'ap LIMITER MC. | LIMITER MC. DISCR. i ﬁ‘:ﬁt’;‘)o ot‘fr'::& '
AB 4 " AL N
6 BAlis 6AU6 6AUG 6ALS | [ 6AUB SWEGT : 16 OHM
BOOSTER =50 8 onm
SWITCH TUNING AUDIO AUDIO =l =— 4 oum
IND. INVERT. QUTPUT =5
SALTGT 6C4 6WEGT I I GR.
26,1 26.1 26.1 1
AF AMP. MIXER MC. | 15T IF 2ND IF MC. 3RD IF MC. 4TH IF
’ AMP, AMP, - AMP, AMP. —
6cae eces 6CB6 6CB6 6CB6 6C86 ]
[ : : :,
+_ ___________ o e e [0 R Uy S S | 1
: y
[}
1
] 26 ] [ﬂE_J
KEYED MC. DET. 1ST VID. 2ND VID. VERT.
AGC L b REST. AMP. AMP, PICTURE TUBE OUTPUT.
8AUS BALS 6AUGE BARS [E[E—- 8BL7GT
S > I
SEL. REC] SYNC. SYNC. HOR. SYN HOR HOR. HIGH VERT.OSC]
POWER AMP, »——CLIPLSE DISC, osc ouTPUT vOLT. REC] & DISCH,
SUPPLY 6ca 12A07 BALS 12AU7 B8waGT 1B3GT BSNTGTA
i H
| i = s s v e e d

FIG. 3. A NUMBER OF THE CIRCUIT FEATURES INDICATED IN

June 1951—formerly FM, and FM Ravro-KE1.ecrroNICS
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THIS BLOCK DIAGRAM ARE NOT GENERALLY USED IN STANDARD TV CABINET MODELS
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tremely low noise level and a minimum
of distortion are demanded.

Despite the many advantages obtained
from the use of intercarrier circuits, even
the most carefully executed designs fail
to meet the exacting standards of custom
installations. During periods when the
video carrier level approaches zero, such
as intervals of camera switching or ad-
justment. the downward modulation of
the sound carrier causes a buzz in inter-
carrier systems which cannot be entirely
removed even with the best FM detector
systems.

A second advantage of co-channel
sound is the more exact tuning which is
possible with the aid of a double-shadow
indicator tube. Many people fail to tune
their sets accurately when they depend
only on their eyes and ears. Thus a tun-
ing indicator is an important aid to get-
ting the clearest pictures with the least
noise.

As can be seen in the block diagram,
double limiters cascaded with a Foster-
Seeley discriminator are used for FM
detection. Such devices provide a mini-
mum of interference and distortion. The
entire IF channel. Fig. 4, is constructed
as a separate unit so that it can be ad-
justed precisely before it is mounted on
the chassis. thus assuring uniformly high
performance.

Audio Output:

Model 200 provides 5 watts of audio

FIG. 5.

output at 2% distortion from 6W6’s in
push-pull, ample for residence installa-
tions where the television set is used
independently of the radio-phonograph
system. Model 101 has a low-impedance
output designed to feed an external am-
plifier capable of frequency response up
to 20 to 20,000 cycles.

14

Large Screen Operation:

Consistent with the high-fidelity audio

" system is the provision of a high-defini-

tion, large-screen picture system. Be-
cause of the trend towards larger tubes,
the chassis is designed to handle tubes
up to 24 ins.

Besides providing the increase in
brightness necessary for the screen of a
24-in. picture tube, the 16 kv. anode
voltage provides a considerable improve-
ment in the focusing of highlights in the
picture. This is especially important in
producing clear pictures under daytine
lighting conditions and, of course, it ap-

G

a

=
FiG. 4.

An anode voltage of 16 kv. and 70°
horizontal deflection is delivered from a
new design of horizontal output trans-
former driven by a 6BQ6GT. This trans-
former. Fig. 5. features a split winding

A NEW SPLIT-WINDING TRANSFORMER, DRIVEN BY A 6BQ6GT TUBE DELIVERS 16,000 VOLTS

with consequent reduction in leakage in-
ductance, increased efficiency, and more
conservative operation of the output
tube. Other factors given special con-
sideration in the design of this trans-
former and 1ts mounting mclude the re-
duction of heating and the 15.75-ke.
sound-radiation whistle.

BOTH THE AUDIO IF AND THE VIDEO IF CHANNELS ARE ASSEMBLED AS SEPARATE UNITS

plies to any size tube.

In addition to the improvement af-
forded through use of higher anode volt-
age, a new design of deflection yoke with
a distributed coil winding is employed to
obtain uniform sharpness over the entire
face of the tube. Neck shadow prob-
lems, sometimes troublesome with 70°
deflection tubes such as the 24AP4, have
been reduced through the use of a ferrite
core in the yoke, allowing the overall
tube length to be shortened and thus
moving the center of deflection forward
on the picture tube.

Fig. 4 shows the video IF channel
which, like the sound IF circuits, is as-
sembled on a separate panel, and
mounted as a unit on the chassis. Because
picture definition is determined largely by
the passband of the video IF channel
and video amplifiers, these circuits have
been designed to handle the full 4-mec.
band width.

Two Types of RF Tuners:

Consumer choice still is divided between
the turret-type tuner for simplified chan-
nel selection, and the continuous-cover-
age tuner with a frequency range which
includes the 88 to 108 mc. FM band. So
that custom set builders can furnish
either method of adjustment, either tuner
llustrated in Fig. 6 is available on both
TV chassis. These tuners deliver com-
parable electrical performance, and are
of highly dependable mechanical desigu.
The turret-type tuner features easily re-
(Concluded on page 36)

FM-TV, the JournaL of Rapio COMMUNICATION
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SUB

IATURIZATION TECHNIQUES

SMALL SIZE AND LOW CURRENT DRAIN OF PRC-10 INDICATE WIDER USE OF
SUBMINIATURE TUBES FOR COMMERCIAL EQUIPMENT — By MILTON B. SLEEPER

HE design of commercial communi-

cation equipment will be greatly af-
fected in the not-too-distant future by
current military progress in subminiature
design. Tor the most part, details of the
latest developments have been withheld
from publication. Great interest attaches,

therefore, to the release of information
on the new AN/PRC-10 unit, designed
by the RCA Laboratories as a successor
to the renowned World War 2 Walkie-
Talkie, illustrated on the front cover of
this issue. Figs. 1 and 2 show their com-
parative size.

The basic element of the trend toward
smaller physical dimensions and lighter
weight is the subminiature tube. There
may not be complete agreement on this
point, but certainly most of the impetus
to research and development in submin-
iature tubes resulted from the need for
tubes capable of withstanding high G’s,
wlich is another way of deseribing severe
mechanical shock. Small size seems to
have been a secondary consideration, and
something of a by-product.

Postwar, the availability of subminia-
ture tubes of commercial types made
possible the development of pocket-size
hearing aids using vacuum-tube ampli-
fiers. They proved so successful that
they have taken most of the production
of these tubes, other than those for mili-
tary use.

Fig. 8 shows the miniature and sub-

FIGS. 1 AND 2. WEIGHT OF PRC-10, LEFT, IS HALF
THAT OF THE ORIGINAL WALKIE-TALKIE DESIGN.
FIG. 3. ACTUAL SIZE OF THE STANDARD MINIATURE
AND SUBMINIATURE TUBES AND THEIR SOCKETS
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miniature tubes and sockets in their

actual size. Because of the extreme pre-
cision required in the manufacture of
subminiature tubes, in order to attain
uniform characteristics, it might appear
that they would be delicate, and short-
lived.

The contrary is true. If a sub-

7
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FIG. 4. SHOWING EXTRA SPACE REQUIRED BY THE
MINIATURE TUBES AND SEPARATE TRANSFORMERS

miniature tube is dropped, or even
thrown against the wall, it will not be
damaged. This is due in part to manu-
facturing techniques emploved in  as-
sembly, and to the fact that the tube
clements are so light m weight as to be
unaflected by severe shock. Moreover,
their operating life is substantially
greater than that of larger. equivalent
tube types. These factors, as will be ex-
plained, are exerting a greal influence
not only on the mechanical design of
communication equipment, but on the
fundamental philosophy of design and
maintenance.

An Historical Note:

Back in 1927, the writer was asked to

wwWw americanradiohistorvy com

FIG. 5. PLUG-IN [F CIRCUIT REPLACES ALL THE
7 COMPONENTS [LLUSTRATED. FIG. 6. COMPON-
ENTS ARE COMPACT BUT NOT CROWDED

undertake a receiver development proj-
ect which offered possibilities of wide
acceptance. The limiting design factor
was the large size of the vacuum tubes
then in use. The Western Electric pea-
nut tube was being manufactured at that
time, but it was not sold for commerecial
use in the United States.

The only answer was to interest a tube
manufacturer in undertaking the design
and production of a new tube type. It
appeared that Raytheon might be pre-
vailed upon to do so. A series of confer-
ences were held with Lawrence Marshall,
then president of the Company, and he.
in turn, discussed it with his tube en-
gincers. Finally, however, the conclusion
was reached that the whole idea was im-
practical because very small envelopes
would not provide sufficient heat radia-
tion.

This episode probably had no connec-

“tion with Raytheon’s subsequent de-

velopment of subminiature tubes. How-
ever, the problem of heat dissipation was
solved and this company did eventually
go into large-scale production on tubes
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FIG. 7. REDESIGN OF 5-GANG TUNING CONDENSER MADE POSSIBLE ANOTHER SUBSTANTIAL SAVING OF SPACE, AS COMPARED TO THE ORIGINAL

#f‘

complete IF slage 1s 2 ins. long by 34 in.

p in diameter! Consider that the small

?’ ‘ box in the upper left hand corner of the

- PRC-10, Fig. +, contains 5 TF stages and

: A the discriminator. More details of this
5 d % box can be seen in Figs. 6 and 9.

‘F‘? : P In contrast to the original diserimina-

- tor, Fig. 8, which was made up of 2

{ubhes, 2 shielded coils, an external con-

: E denser. and 3 resistors, the new design

! _ 15 made up as the single unit shown at

- F the lower left hand corner of the illus-

m tration. Here, germanium diodes replace

the vacuum tubes.

- The submimiature tubes make addi-

tional weight and space reduction pos-

sible in the batierv section, also. because

. of their lower current econsumplion. This
B - e S can be scen in Figs. 1, 2, and 13. In
both designs, the lower part of the case

e = is occupied by batteries.

FIG. 8. PLUG-IN CRYSTAL-DIODE DISCRIMINATOR IS THE EQUIVALENT OF 11 SEPARATE COMPONENTS FIG. 9. OPPOSITE SIDE OF PRC-10 CHASSIS

cven smaller 1han those contemplated in
1927. Incidenlally, Ravtheon has sup-
plied all the tubes used in hearing aids
other than a sinall number of one or two
types. Now, uunder pressure of military
necessitv, several manufacturers are set-
ting up plants lo produce subminiature
tubes, and by the end of the present
emergency the supply will be sufficient
to permit their use not only in commer-
cial communication equipment but in
andio and TV broadcast receivers.

Size and Weight Factors:

Figs. 4 and 13 present direct compari-
sons of size hetween the original Walkie-
Talkie, which weighed 50 lbs., and the
25-1b. PRC-10, while Fig. 7 shows the
ganged tuning condensers in the fwo
equipments. In the old type. the most
conspicuous components are the tubes
and transformer cans. but these parts
can hardly be seen in the new design.
Figs. 5 and 8 explain this difference.
An IF stage, Fig. 5. formerly comp-is-
ing a tube, shielded transformer. and an
externallv-mounted condenser and 3 re-
sistors, has been shrunk to the single
assemblv shown in the lower left hand
corner. The shield which contains the

e = 22
E & &3 —

€ i d
r -.-"!‘;; -
1 i ] = .
R 5 [ loins " 010 )
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- is a major consideration. Most of the
T field service has been eliminated on the
ANT. 3 . PRC-10, for the IF alignment and most
| =t . .
i = came of the tuning adjustments are made on
mc. caug| | ant, | 1 [ieT 15T the tube-and-circuit assemblies at the
osc. _+/°"‘ b—  RF IF . :
cksers | 1 cot |7t | 1ana CK5678 factory, before the plug-in units are
H T B . . .
#c2 # - sealed. This eliminates many of the
cial 1 cic 0 : . 0
: 1 I causes of failure, but if circuit troubles
J____,.--L__L___;:_ _______ develop, or if a tube burns out, repair is
i effected by merely pulling out the old
%C‘B assembly, and plugging in a new one.
——rc) oo JAFe In military equipment, of course, cost
548 CKse78 I CKS672 is a secondary consideration. However,
> < it should prove economically feasible to
- [ follow the same practice in designs for
SQUELCH .
ckseve commercial or home use. The cost of
oty plug-in assemblies should be low com-
AT c.3MC. aMC. e R pared to the labor involved in repairing
2ND 3R0 aTH 4 realioning i 1 its.
K K3 3 smH oisca. C,;u;:;;z ind realigning defective circuits
K586 CK5878 CK 5878 .CR202 . .
nJ Description of the PRC-10:
— The PRC-10 employs frequency modula-
. 3 M . . . .
CALIB.0SC tion, operating on a continuously adjust-
CK 5678 .
able frequency range in the VHF band.
1 of approximately 1 watt.
FIG. 10. SHADED BLOCKS REPRESENT THE TUBES USED FOR BOTH TRANSMITTING AND RECEIVING ALV G pp :/

The PRC-10 case containing the radio-

plug-in circuit elements.

In the case of

The receiver has a sensitivity of .5 micro-
volt with 2.5 milliwatts output, 15 ke. de-

circuits is 9% ins. high, 10% ins. wide, military equipment, and particularly viation. at a 10-db signal-to-noise ratio.
and 8 ins. thick, and weighs only 9 Ibs.
Considering that this volume contajns 16
vacuum tubes and both transmitter and TO &DC BAS WiTH FERRITE CORE.
receiver circuits. it is easy to imagine a (arc) '
subminiaturized broadcast receiver, com-
plete except for the audio amplifier, not = e
much larger than a cigarette box, and a [ : C2
TV receiver which could be tucked into 1 i
the empty space of a cabinet just large = .
enough to hold the picture tube! % B+

Simplified Service Procedure:

FIG. 11. DETAIL SHOWING THE METHOD OF MODULATION EMPLOYED, AND THE OUTPUT CIRCUIT

Subminiature tubes have made it pos-

As shown in the block diagram, Fig. 10,
provisions are made for using 1) a short

items which take as much abuse in the
field as the Walkie-Talkie, ease of repair

sible to realize the serviceman’s dream of
repairing equipment by merely replacing

FIG. 12. THE CHASSIS SLIDES OUT OF THE UPPER SECTION OF THE CASE.

FIG. 13.

g e s

THIS SHOWS THE CONTROLS PROVIDED ON THE TWO MODELS

T 2
i

P e
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¥ i
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squelch controls; and a ten-prong connec-
tor for the handset or remote contro!
cable.

Tig. 10 presents the complete block
diagram.! Tubes represented by the
shaded blocks are used for both trans-
mitting and receiving; and are turned on
continuously while the equipment is in
use.

For transmitting, the type 5672 driver
and modulator tubes and the 5A6 trans-
mitter output tube are also used. The 1st
RF tube is not used because sufficient
.~ capacity coupling is obtained straight
< through the RF stage.

ﬁ (Continued on page 28)

1 This diagram is entirely different from that
which appeared on page 98 of Electronics for
May. 1951. The latter is incorrect.

. FIG. 15. INSPECTION IS SIMPLI-

*  FIED GREATLY BECAUSE A WHOLE

: CIRCUIT CAN BE CHECKED WITH-
‘= OUT THE NECESSITY OF DELAYING
THE PROGRESS OF A CHASSIS
WHICH HAS BEEN INSPECTED AT
PREVIOUS STAGES OF ASSEMBLY

FIG. 14. BECAUSE MANY CIRCUIT
ELEMENTS ARE MADE UP AS INDE-
PENDENT SUB-ASSEMBLIES, IT 1S
NOT NECESSARY TO FOLLOW THE
CUSTOMARY PRACTICE OF ADDING
EACH PART DIRECTLY TO THE
CHASSIS, AND WIRING IT IN AS
THE CHASSIS MOVES DOWN' THE
LINE. SPOT WELDING AND RE-
SISTANCE SOLDERING CAN BE EM-
PLOYED ADVANTAGEOUSLY SINCE
THE PARTS ARE VERY SMALL AND
CAN BE HELD BY SIMPLE FIXTURES.
FOR OPERATIONS REQUIRING THE
USE OF A SOLDERING IRON, A
VERY SMALL TIP IS EMPLOYED TO
LOCALIZE THE HEAT. THIS CAN BE
SEEN IN THE ILLUSTRATION ABOVE

FIG. 16. EACH PLUG-IN CIRCUIT
AND 17S ASSOCIATED TUBE CAN
BE ALIGNED INDIVIDUALLY. IN
THIS WAY, WHEN THE FINISHED
CHASSIS REACHES THE ALIGNING
BOOTH, MOST OF THE WORK OF
ALIGNMENT HAS BEEN DONE.
THIS REDUCES REWORKING AFTER
FINAL TEST TO THE VERY MINI-
MUM. IF A SECTION IS FOUND
TO BE DEFECTIVE, IT IS ONLY
NECESSARY TO PULL IT OUT AND
PLUG IN ANOTHER

antenna of flexible steel that folds into
very small space, 2) a long, 7-scction
telescoping whip, or 3) a semi-permanent
antenna mounted on an elevated support
and connected by a cable. Two PRC-10’s
can be connected together and set up on
high ground to serve for unattended re-
lay operation, repeating messages in both
directions. This is a new feature that
adds greatly to the usefulness of the
units.

The arrangement of the controls can
be scen in Figs. 12 and 13. These in-
clude a switeh which controls the power.
cuts in the audio jack for remote oper-
ation, or turns on the calibration oscilla-
tors and dial lights; tuning control and
lock; pointer adjustment; volume and

June 195 1—formerly FM, and FM Rapio-ErrcrroNics 19
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~ JEREMIAH COURTNEY’S

HE preview of 450-mc. mobile op-

eration arranged by Link Radio in
Chicago and observed by the writer was
the first demonstration of mobile equip-
ment operating in regular commercial
service in that band.

Since each of the mobile radio serv-
ices (land transportation. public safety,
industrial. and common carrier) has a
very substantial stake in the form of
twenty 100 ke. channels at 450 to 460
me.. the results of the 450-mec. tests are
presumably of interest to all mobile
radio users. They are reported bclow for
that reason. and this explanation is ad-
vanced only to make it clear that the
writer is not ahdicating the policy of
leaving technical matters to qualified
engineers.

Very Impressive Results:

The initial results of 450-mec. operation
can be unquestionably characterized
from a lay point of view as excellent. Re-
ception over a 15-mile radius in the
highly industrialized region that is Chi-
cago was uniformly good. Not only
could the messages be heard distinctly,
but they came in without the back-
ground noise or scratchiness that fre-
quently characterizes mobile reception on
25 to 50 mec. and, to a lesser degree.
reception on 152 to 162 mec. It is the
writer’s impression, therefore, that the
use of 450 me. will continue the general
improvement in reception that has ac-
companied the movement of the mobile
services to successively higher frequen-
cies.

The equipment demonstrated was that
licensed to the Yellow Cab Company of
Chicago. The group ohserving the per-
formance of the taxi system included
Charles Higginbotham. Land Transpor-
tation Engineer from the Washington
office of the FCC: Jack Struben, Emer-
gency Road Service Manager of the
Chicago Motor Club: Arthur V. Hane-
line. Emergency Road Service Manager
of the Cleveland Automobile Club: two
Yellow Cab Company road supervisors;
and V. Lee Cook. Link regional man-
ager for the area.

The Chicago Yellow Cab Company is
one of the largest cab companies in the
United States. It is the first to obtain a

¥908 20th Street, N. W., Washington 6, D. C.

20

FORECASTS

developmental license for regular taxi op-
erations in the 450-mc. band. The com-
pany is using the initial installations in
its road supervisors’ cars, and intends to
expand the system based upon the expe-
rience thus obtained. The authorized
power of the Yellow Cab Company base
station, operating on 452.02 mec., is 200
watts. The mobile units, operating on
452.55 me., have 20 watts output. Mobile
antenna on the cars are only 6 ins. high,
which should reduce breakage.

The dispatching offices of the Yellow
Cab Company at 57 E. 21st Street, one
of the remote control points for the
system, were first inspected. Then the
group went out in two of the road super-
visors’ cars In order to determine the
mobile coverage of the system. Each
car went out for a distance of 15 miles
from the base station. At various times,
both cars were at one of the railroad
stations two stories below street level,
and at other times underneath the

El structures which still mar(k) the
Chicago landscape. This transportation
center of the country, incidentally,

boasts one of the highest noise levels in
all the US.A. At no time and under no
circumstances, however, was the clear
reception of the system in the mobile
units affected. At the time of the visit,
the installation had been in operation
only about a week, but had already
bronght Yellow many returns in con-
trolling the movement of cabs and their
safe performance through the use of the
radio-equipped supervisors’ cars.

The Yellow Cab’s use of the 450-me.
band points up the possibilities for other
concerns. There are presently about two
dozen cab companies authorized within
the Chicago area to use the four pairs
of lower-frequency channels that are
available for taxi dispatching throughout
the Country. There is absolutely no space
in the 152-mc. band to accommodate the
large number of units that are operated
in Chicago by Yellow (1,595) and
Checker (1,000). As a result the two
largest cab companies in Chicago operat-
ing more than two-thirds of the taxicabs
in our second largest city, have been
effectually denied the use of radio for
taxi dispatching. The opening up of the
450-mc. band will permit these com-
panies to use radio, and without destroy-

ing the equipment investment of their
own competitors.

Citizens Radio a Mistake?

The fine performance of the first com-
mercial operation in the 450 to 460-me.
band suggests that the Commission may
have made a mistake in assigning the
entire adjacent 10-me. band (460-470
mec.) to citizens radio use. The thought
behind that assignment was, of course,
a very laudable one: radio for every
citizen who wanted it. (And two cars in
every garage). The attainment of this
fine theoretical goal appears in more
than slight jeopardy, however, because
cquipment costs in this band are com-
parable to those in the lower mobile
bands. All of which means that the
interested citizen will have to lay on the
line something like $2,000 for.a base sta-
tion and $600 per mobile unit. How
many citizens will be interested in pri-
vate radio communication at that price
remains to be seen. One thing is sure!
The number will certainly be much
smaller than the number of business con-
cerns who would find radio use econom-
ically justified if they had some sem-
blance of protection from the indiscrim-
inate citizens radio use now provided for
in that band.

At this point, it appears that the
Commission’s gesture of the dedication
of a 10 me. band to John Q. Public was
ol dubious substantive merit, has been
rendered more token than real by the
economics of the situation, and that the
usefulness of this valuable band can only
be salvaged if it is turned over for speci-
fied business uses, of which there are
many still denied in congested metropoli-
tan areas where 450-me. equipment seems
to operate so ideally.

Miscellaneous FCC Actions:

Withdrawing its notices of proposed rule
making, previously released, the Com-
mission has amended its rules governing
issuance and renewal of commercial op-
erator licenses. Requirement that an
operator must show two years’ satisfac-
tory service under a license being re-
newed or take an examination has been
waived for the duration of the present
emergency. A new class of radio op-
erator license. “Temporary Limited
Radio-Telegraph Second-Class Operator
License (TLT)” has been established on
a temporary basis, good on ships only.
Amendments were made effective immie-
diately because of a serious shortage of
radio operators for sea duty.

License term of all Experimental Class
2 (Maritime) stations of the petroleum
industry operating on maritime mobile
frequencies in the 2 to 8-mec. band. which
normally would expire on May 1, 1951,

(Concluded on page 26)
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1. SUCCESS OF 450 MC. AT CHICAGO IS ATTRACTING WIDE ATTENTION. 2. LIVE TALENT BUILDS FM AUDIENCES. 3. CONTROL POINT FOR C-D SQUADS

NEWS PICTURES

1. Among those who have been getting
first hand information on the perform-
ance of Checker Cab’s +50-inc. installa-
tion at Chicago are, left to right: Charles
Higginbotham, FCC Land Transporta-
tion Engineer: V. Lee Cook, regional
manager for Link Radio; and Jeremiah
Courtney, legal counsel specializing in
radio communication malters.

2. FM station WPJB Providence has
heen doing a consistently fine job of live-
talent programming. This ensemble of
six harps and two pianos, presented by
the Rhode Island Federation of Music
Clubs, was a special FM treat.

3. Here is the communication contro!
point for the eivil defense organization
which covers the 15 buildings occupying
12 acres at Rockefeller Center, New
York. First-aid and fire-fighting squads
are equipped with Motorola Handie-
Talkie and pack sets over which they
can receive Instructions and transmit re-
ports to the eontrol station. There were
nearly 1,000 members trained in various

hases of civil defense activities.

5. PLAQUE MARKS 1,000TH RADAR INSTALLATION. 6. FM TELEPHONE SUMMONS VOLUNTEER FIREMEN.

4. Oue of the new guided missiles
which can be directed at enemy aircraft
from the ground, even though they are

4. GUIDED MISSLE OPERATES BY RADAR CONTROL
hidden from sight by fog or clouds. Bell
Laboratories devcloped and Western
KEleetrie is building the radar and con-
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trol equipment by which the missile is
guided to its target.

5. A special ceremony marked the de-
livery of the 1,000th Raytheon commer-
cial radar equipment, for installation on
the super-liner S. S, United States. Left
te right are: Raytheon president Charles
F. Adams, Jr.; Vice Admiral Edward L.
Cochrane, chairman of the Federal
Maritime Board; William S, Newell,
board chairman of the Bath Iron Works;
and Johu M. Franklin. president of the
United States Lines.

6. Radio is proving muech faster and
more certain than the line telephone for
calling members of volunteer fire depart-
ments. G. E. equipment for police at
Oberlin. Ohio. uses selective calling so
that the 27 firemen can be called at their
homes, but they do not get the police
calls.

7. Bell Laboratories and Western Elee-
tric have joined forces to produce new
radar-operated fire-control equipment for
90 and 120-mm. anti-aireraft batteries.
Here is one of the first units to be de-
livered.

7. NEW RADAR CONTROL FOR ANTI-AIRCRAFT BATTERIES
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THE GROWTH OF MCC SERVICES

AN ACCOUNT OF THE PROGRESS OF RADIO DISPATCH SYSTEMS AND THE FCC’S
PURPOSE IN AUTHORIZING THE MCC SERVICE — By NORMAN E. JORGENSEN?*

ISPATCH service using mobile

radiotelephone has become a full-
fledged business in its own right. The
small group of pioneers who have entered
into this new form of enterprise provide
businessmen with a quick, efficient mes-
sage service direct to their automobiles or
fleet of automobiles. Their struggle for
recognition by the FCC and survival in
the face of competition from the tele-
phone systems has been a hard test of
their determination.

Services Rendered:

Many business and professional men
spend a considerable portion of their
working days traveling by automobile.
A considerable number of companies,
particularly those in service and distrib-
ution activities, operate vehicles which,
once sent on their daily rounds, are lost
to contact until they return at the close
of the day. These and a host of other
potential users of two-way radiotele-
phone systems are not eligible for their
own radio licenses. Even if some of
these potential users were eligible under
FCC Rules, the cost of operating individ-
nal two-way radio systems would be pro-
hibitively high. The operators of radio
dispatch systems, however, are able to
bring down the cost to individual sub-
scribers by providing service to large
numbers of cars and trucks.

The telephone companies also provide

*Krieger & Jorgensen,
Washington 6, D. C.

FIG. 3. MCC ADVERTISING TO SPECIAL GROUPS

1707 H St, N. W,

In contact with
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mobile radiotelephone service, tied in
with the land lines of the Bell Telephone
System. Thus, a person driving along
Wilshire Boulevard in Hollywood can call
New York quite simply and easily. How-
ever, while the call is being placed and
completed, the radio frequency used is

-
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FIG. 1.

occupied for an undetermined and almost
unlimited period. Costs, too, are almost
unlimited. On the other hand, the local
dispatch services, identified by the FCC
as miscellaneous common carriers, do not
operate over land telephone lines, but
rather render an exclusively relay, dis-
patch-type message service. Despite this
difference in operation, the two types of
service are highly competitive.

In some instances, established tele-
phone-answering organizations have sup-
plemented that service with radio com-
munication in order to extend their use-
fulness. Thus, if a patient or a doctor’s
secretary wants to get a message to a
doctor in his car, it is only necessary to
call the radio dispatch station by con-
ventional land line telephone, and give
the message to be relayed. A trained
dispatcher then calls the doctor’s car by
radio, repeats the message, and takes an
answer if one is required. If the doctor
should be out of his car, the call is re-
peated until he answers. This procedure
is repeated in a similar manner for any
other type of subscriber. Typical instal-
lations for handling such activities are
shown in Figs. 1 and 2.

The uses to which this new radio serv-

ice can be put are endless, limited only
by the ingenuity of the businessman to
apply its unique characteristics to reduce
operating costs.

Systems Now Operating:

There are at the present time. about 200

TYPICAL SETUP FOR RELAYING LAND-LINE MESSAGES TO AND FROM MOBILE UNITS

base stations in almost as many commu-
nities throughout the United States, li-
censed either on a regular or experimen-
tal basis to serve approximately 10,000
mobile units. There are applications
pending before the Federal Communica-
tions Commission for the establishment
of an additional 75 base stations to serve
about 3,000 associated mobile units. Serv-
ice 1s available in many localities such
as New York City, Chicago, Los Angeles.
St. Paul, Miami and even smaller towns
like Sheffield, Illinois, and Peru, Indiana.
There is service in at least one town in
every state except North and South
Dakota, Tennessee, Vermont and Wyo-
ming. Almost daily, new applications to
establish such service are filed with the
Commission. The Territory of Hawali
has one licensee, and there is an applica-
tion pending to bring this service to San
Juan, Puerto Rico.

History of the Service:

Section 308 (g) of the Communications
Act of 1934, as amended, charges the
FCC with the responsibility to “Study
new uses for radio, provide for experi-
mental uses of frequencies. and generally
encourage the larger and more effective

FM-TV. the JovrxarL of Rapio CoarMrNICcaTION
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use of radio in the public interest.” The
Commission was aware of the tremendous
developments in radio during World War
I and the probability of even greater imn-
pact from World War II. Near the end
of the last conflict, the Commission de-
cided to re-examine the allocations of
frequencies to all types of radio use in
the entire usable spectrum. On August
15, 1944 the FCC ordered public hear-
ings which were designed to explore the
needs for specific frequencies or bands
of frequencies for all radio services.

initial basic decision to allocate frequen-
cies on an overall basis for the purpose
of providing two-way radio mobile serv-
ice. The Commission, in its report, said:

“1. There is no practicable substitute
for the use of radio to accomplish this
purpose.

“92. Two-way radio communications
with mobile units, such as Intereity or
interstate buses and trucks, should con-
tribute greatly to highway safety.

“3. The proposed service should bene-
fit a large number of people as shown by

i
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FIG. 2 THIS MCC EMPLOYS THE FACILITIES OF LAND-LINE AND RADIO TELEPHONE, AND TELETYPE

At this proceeding, which lasted 25
days, witnesses appeared for the Ameri-
can Telephone and Telegraph Company
and various independent telephone com-
panies, pressing for frequencies to estab-
lish a common carrier mobile radio serv-
ice which had never before been author-
ized. They listed utilities, burglar and
fire alarm companies, express companies,
truckers. ambulances. doctors, taxicabs,
buses, refrigeration companies, armored
car services, and fuel oil distributors as
examples of potential subscribers.

The seed of a possible competing serv-
ice apparently was planted at this early
date. FCC Chairman James Lawrence
Fly was concerned about the monopoly
elements in the telephonc companies’
position, and this concern must have
prompted his question to a telephone
witness: “Are you contemplating in your
calculations a single unified service? . ..
I mean the absence of competing carriers.
Absence of duplication?” The answer
was that, within any single specific area.
unified control was contemplated, so that
all mobile service would be inter-
connected with the land lines of the Bell
System or the other telephone companies.

First Frequency Allocations:

As a result of consideration of the first
phase of the allocation hearing, on Jan-
uary 15, 1945 the Commission made an

the scope and extent of the bus, truck,
and taxicab industries, without consider-
ing the various other portions of the gen-
eral public (doctors, salesmen, etc.) who
may receive benefit from this service
when established.

“4. Although the details of the opera-
tion of the proposed new service have
not been definitized, it appears that it
can be established on a practical work-
ing basis as soon as materials and man-
power are available.”

On February 28, 1945, further hear-
ings were commenced. During the general
mobile portion of these proceedings, by
far the most important and common ob-
jection to the FCC’s proposed allocation
for a common carrier general mobile
radio service was the inadequate number
of radio channels which were to be allo-
cated. The telephone companies again
were the only ones appearing in support
of the service. As a result of this further
hearing, the Commission proposed to in-
crease the number of channels for pos-
sible allocation from 7 to 24 channels, to
be located in the 152 to 162-me. portion
of the radio spectrum. The Commission
disposed of the matter with the follow-
ing statement of policy:

“The remaining questions raised with
respect to the proposed allocation for the
general mobile service are disposed of as
follows:
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“To the extent possible, it will be the
Commission’s policy to encourage experi-
mentation on the part of all interested
users of the general mobile radio service
so that the most informed judgment pos-
sible may be exercised with respect to the
best use to be made of the frequencics
presently allocated on an experimental
basis for this service.”

On August 14, 1943, a further state-
ment was issued by the FCC, setting
forth the overall policies that were to
guide it in issuing experimental licenses
in the general mobile two-way radio
service. It was the plan of the Com-
mission to explore, in a later hearing, the
results of such experimentation before
finalizing the allocation of frequencies to
any service on a permanent basis. In
that Commission statement, the miscel-
laneous common carriers were still not
specifically recognized, for the simple
reason that they did not yet exist.

It was not until May 7, 1946, that the
small communication business idea began
to germinate. On that date the Commis-
sion issued another statement regarding
radio service to mobile units. Here the
Commission mentioned the large number
of individual users who probably had a
use for mobile radio but could not afford
to maintain their own systems, listing
“pick-up and delivery trucks, doctors’
and nurses’ vehicles, armored cars, rail-
way express trucks, oil trucks, highway
buses and trucks, taxicabs. boats in ad-
jacent rivers and harbors, aircrait, etc.;
and a one-way signalling service to in-
dicate to the vehicle operator that he
should call his home, office. etc.” At that
time the 24 frequencies for the urban
mobile service were specifically identified
in the 152 to 162-mc. band. The FCC
again made it clear that it did not have

FIG. 4. MANY DOCTORS NOW USE MCC SERVICES
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sufficient data upon which to make a
final determination in the allocation of
frequencies. It was undecided as to
whether this service should be rendered
by common carriers. non-common car-
riers or a mixture of both. But still noth-
ing explicit was said of the miscellaneous
or “limited” common carrier. Quite ob-
viously the MCC operator still had not
become an identifiable entity.
However, on September 30, 1946, in a
public notice issued by the FCC, 152.03
me. and 157.29 me. were designated for
use by experimenters other than regular
established communication companies.
Thus, though the MCC pioneers had
never appeared before the FCC and their
position had never been articulated, there
was reserved for them, unobtrusively, a
part of the public domain which they
could exploit at a profit, within the Gov-
ernment’s concept of the public interest.

MCC Pioneers:

The MCC frequencies remained fallow
for about a year before the first experi-
menters took action. By this time, taxi-
cabs were experimenting on a single pair
of frequencies. The mutual interference
on their channels created a bedlam in
the large metropolitan arcas. In an effort
to alleviate this condition. Radio Dis-
patch, Inc., on March 7, 1947, filed an
application with the FCC to establish a
mobile dispatch type of radio service in
Seattle, Washington. On May 12, 1947,
Solomon Schiller, engaged in operating a
telephone-answering business in Brook-
lyn, applied to the FCC for a license to
provide radio service to his subscribers.
On May 29, 1947, J. J. Freke-Hayes, also
engaged in the telephone-answering busi-
ness in New York City, filed his appli-
cation. On July 14. 1947, Robert C.
Crabb, a communications engineer, and
Walter Mumphrey, a taxicab operator,
applied from Los Angeles and New Or-
leans, respectively. The following month,
Ward Rogers, another telephone answer-
ing service operator, filed to establish
radio service in Chicago. These represent
only a cross-section of the pioneers in
this field. Tt is to be noted that each
applicant’s background provided the kind
of experience that enabled him to appre-
ciate the possibilities of an improvement
in our methods of communications. Also
it looked like a sound business venture.

Separate Allocations:

In May. 1947. the Commission decided
to allocate the 152 to 162-mc. band sep-
arately from the rest of the spectrum.
and initiated a special proceeding to
consider this part of the spectrum alone.

It was in this further hearing that the
miscellaneous common carriers made
their first appearance in a formal pro-
ceeding before the FCC. As related
above, between March 7. 1947, and the
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late Fall of that year, a small force of
miscellaneous common carriers had en-
tered the business. In response to the
Commission’s notice of further hearing
on the allocation of frequencies for mo-
bile purposes to be held on December 8.
1947, Robert Crabb of Los Angeles,
U-Dryvit Auto Rental Company of Bos-
ton, Transportation Communication
Service of High Point, North Carolina,
and J. J. Frcke-Hayes of New York City
requested to be heard. These early op-
erators were very effective in presenting
a clear picture of the distinctive type of
radio relay dispatch service they ren-
dered. The high degree of frequency
utilization of the MCC operation. when
posed against the less-efficient use by
the telephone companies, and the need
for some competition for the telephone
companies were graphically related in
their testimony. Moreover. it became
clear that the people most interested in
MCC business were radio engineers, tele-
phone answering services. taxicab op-
erators, and service organizations with
large fleets of cars and trucks — all busi-
nessmen with a particular appreciation
of the need for, and value of maintain-
ing communication with moving vehicles.

Proposed FCC Rules:

Following the hearings of December,
1947, the FCC issued proposed rules
governing the mobile services on June
11, 1948. Between those dates. a large
number of MCC operators had entered
the business — a business which, so far
as its basic and most necessary commo-
dity was concerned, the radio frequency,
still wore on FCC experimental tag. But
in these rules the MCC operator had at
last been recognized. at least as far as
regulation was concerned.

Part 6 of the FCC Rules and Regula-
tions was then drafted to govern their
proposed service. These rules allocated
four pairs of frequencies to the service,
but limited the allocation of those chan-

- nels to alternate pairs in any one com-

munity until such time as radio equip-
ment would be improved so that they
could operate efficiently on all four pairs
in any one community.'

The Commission invited comments on
the proposed rules, and stated that either
further hearinigs or oral argument would
be held thereon before final adoption.

The oral argument on the proposed
rules was held in October of 1948. It
was forcefully urged that competition
among the MCC operators. as well as
the competition engendered between
MCC operators and the telephone com-
panies would be in the public interest.
and the proposal to provide for four
operators in a community was sound.

1Because radio equipment has now been improved,
the FCC has adopted a proposal to commence
using all four pairs of channels.

Final Rules Adopted:
In a final decision released by the FCC
on May 3, 1949, the MCC operators were
given regularly assigned frequencies, and
Part 6 of the FCC Rules and Regula-
tions was made effective on July 1. 1949
Thus, the miscellaneous common carriers.
finally recognized by the FCC. were
ready to move forward with assured
steps under the title of Domestic Public
Land Mobile Radio Service.

In recognizing the need for this new
common carrier service, the Commission
adopted the thesis that competition was
desirable, and stated in its decision that
it had “taken particular carc to provide
a family of frequencies within which the
development of common carrier mobile
radio systems by enterprises other than
existing telephone companies may take
place.” Moreover, because the Commis-
sion did not want to put the small MCC
operator in the position of being obliged
to compete with the telephone companies
for frequencies. it wisely set aside fre-
quencies for the MCC operator alone. In
the event there was competition for the
frequencies in any one community, the
MCC operator would compete for fre-
quencies only with those who were mem-
bers of his own class. In short, the Com-
mission’s favorable recognition of the
MCC operators developed because they
provide competition to the telephone in-
terests as well as among themselves: and
they furnish mobile radio dispatch serv-
ices to a large number of potential nsers
who would not otherwise have access to
such service.

Frequencies Now Available:

The telephone companies are assigned
frequencies in both the 30 to 40-mc.
band and the 152 to 162-me. band. These
are set forth in Section 6401 of Part 6
of the FCC Rules. Four pairs of chan-
nels are available for assignment to the
MCC operators. They are:

ASSOCIATED
Baske StaTioN MosiLe
FREQUENCIES FrEQUENCIES
152.03 Mc. 158.49 Mc.
152.09 158.55
152.15 158.61
152.21 158.67

It is very important to note that these
frequencies are not shared with any
other radio service. nor are they to be
shared by the MCC operators them-
selves within any particular community.
A pair of frequencies. consisting of one
land station and one mobile frequency.
is assigned to a single MCC operator on
an exclusive, interference-free basis with-

2There is also the frequency 43.58 mec., which
has been set aside for interference-free service
for a one-way paging service. This provides serv-
ice to those subscribers who do not need two-way
communications but who will call a pre-arranged
number when signalled.

(Continued on page 38)
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SELECTION OF COAXIAL LINES

INFORMATION ON 15 STANDARD TYPES OF COAXIAL LINES, AND DATA ON
ATTENUATION AT FREQUENCIES UP TO 2,000 MC. — By C. RUSSELL COX*%*

OME 15 different types of coaxial

cables are most commonly used for
communication and broadcast trans-
mitter installations. These can be broken
down into four varicties, namely. semi-
flexible. rigid with ceramic insulators,
rigid with Teflon insulators, and flexible
sohd-dielectrie construction.

Application Factors:

While carryimg capacity and attenuation
are primary considerations in specifica-
tions for coaxial cable, olher factors such
as  flexibility  or rigidity, continuous
fength, and weight. together with price
per foot. may indicate advantages that
are nol diselosed by performance ratings
alone.

Therefore. detailed information is pre-
sented here on cach of the types plotted
in the attennation curves above, for com-
parison purposes.

Semi-Flexible Types:

Nuaser 83, 3% in. diameter:  Soft-tem-

“Vice President, Andrew Corporation, 363 E. 75th
Street, Chicago, Til.

pered copper tubing, manufactured in
100 ft. coils. Can be factory-spliced in
lengths up to 2,000 ft. Weight .16 Ib.
per ft.

Impedance is 70 ohms, with a maxi-

mum power rating of 300 watts. Used
for communication transmitters or re-
ceivers. and sampling lines for directional
anlenna installations.
NumBer 737, ¥ in. diameter: Soft-
tempered copper tubing, manufactured
in 100-ft. coils: Can be factory-spliced
in lengths up to 2,000 ft. Weight .5 lb.
per it.

Impedance is 6+ ohms (nominally

called 70 ohms) with a maximum power
rating of 2,500 watts. Used for com-
munication and broadcast transmitters
of 1.000 watts or less. and for 5.000-watt
directional antenna systems.
NuMBER 5-450, 7% in. diameter: Soft-
tempered copper tubing. manufactured
in 100-ft. coils. Can be factory-spliced
to 2,000 ft. lengths. Mechanically simi-
lar to type 737, although the inner con-
ductor is larger. '

Impedance is 49 olims. but it is elec-
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trically similar to the rigid type 450
cable which has an impedance of 51.5
ohms. Used for communication and
broadcast transniitters up to 1,000 watts
where a 74-in. semi-flexible cable of ap-
proximately 50 ohms is required.
Numser 738, 7 in. diameter:  Soft-
tempered copper tubing, manufactured
m 100-ft. coils. Can be factory-spliced
to specified lengths up to 2,000 ft.

Impedance is 51.5 ohms, This cable
has Teflon insulation for low-loss per-
formance particularly in the 1,000-me.
point-to-point services, or at lower fre-
quencies if very low loss is required, or
at 2,000 mec. if a VSWR of 2 or less can
be tolerated. It should not be used on
1.200 to 1.700 mec. without consulting
the manufacturer.

Rigid Cable, Ceramic Insulators:
NuaiBer 450, 7% in. diameter: Hard-
tempered copper. supplied in straight 20-
ft. lengths. Weight, .58 lb. per ft.

Impedance is 51.5 ohms. Commonly
used for 250- or 1,000-watt FM and AM
broadcast stations. and 5,000-watt direc-
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b 890 to 960 Mc. Carrier—120 Kc. Modulation
# REL type 756 equipment provides a 4-terminal radio
= network for point-to-point or long-distance relay operation.
% The equivalent of 30 voice circuits are available for fre-
= quency-division multiplexing of voice, program, telegraph,

teiemetering, remote control, teletype, and facsimile.

Performance is equal or superior to that of standard
telephone channelizing equipment. Frequency Response:
plus or minus .5 db from 12 to 120 kc.; down 1.5 db at
4 kc.  Supervisory Circvit: plus or minus 3 db from .25
to 3 ke. Amplitude Distertion: .25% from 4 to &0 k.
Intermodulation: minus 60 dbm for A-B test tones of 12 to
120 kc. Modulation Noise: 65 dbm per 3-kec. interval, 12
to 120 kc. with receiver input above 65 db below 1 watt.
Modulator: Serasoid phase-shifter. Power output 8 watts
nominal. Receiver: Single crystal control, double IF, cas-
cade limiters. Threshold Signal: 121 db below 1 watt to
reach improvement threshold; about 7 micro-volts. Other
types available for all reguirements. Address:
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tional AM systems where the power is
divided among several transmission lines.
Hangers, elbows, terminals, adapters, and
other fittings are available.

Numser 451, 1% in. diameter: Hard-
tempered copper supplied in straight 20-
ft. lengths. Weight, 1.25 Ibs. per ft.

Impedance is 51.5 ohms. Generally
used for 5,000-watt FM and AM broad-
cast stations. Power rating is 7,300
watts on FM and 10,000 watts on AM.
Hangers, elbows, terminals, adapters, and
other fittings are available.

NumsBer 452, 3% in. diameter. Hard-
tempered copper, supplied in straight 20-
ft. lengths. Weight, 2.7 Ibs. per ft.

Impedance is 51.5 ohms. Used in FM
stations of less than 10 kw. where the
line is unusually long, and in 50-kw. FM
stations where the total power is carried
by two lines. Power rating is 20 kw.
FM or 30 kw. Hangers, elbows, termi-
nals, adapters, and other fittings are
available.

Numser 453, 614 ins. diameter: Hard-
tempered copper, supplied In straight
20-ft. lengths. Weight 6.8 lbs. per ft.

Impedance is 51.5 ohms. Used at 50-
kw. FM and AM stations, and installa-
tions of lower power where the line is
unusually long. Power rating is 91 kw.
FM or 100 kw. AM. Hangers, elbows, ter-
minals, adapters, and other fittings are
available.

Rigid Cable, Teflon Insulation:

NuMBER 550, 78 in. diameter: Hard-
tempered copper, supplied in straight 20-
ft. lengths.

Impedance is 51.5 ohms. Intended
primarily for use on frequencies of 450
to 475 mc., 890 to 960 mec., and 1,750 to
2,110 me. In the latter band, the VSWR
in the line, with a perfect termination,
averages about 1.07. Can be joined to
RG-8/U or RG-17/U solid-dielectric
cable. Hangers, elbows, terminals, adap-
ters, and other fittings are available.
Numser 551, 154 in. diameter: Hard-
tempered copper, supplied in straight 20-
ft. lengths.

Impedance is 51.5 ohms. Different
insulator spacings are used, according to
the frequency band specified. Accord-
ingly 551 is for VHF television, No.
551-2 is for 890 to 960 mec.; 551-5 for
1,750 to 1,990 mec.; and 551-3 for 1,990 to
2,110 me. Can be joined to RG-17/U
solid dielectric cable. Hangers, elbows,
terminals, adapters, and other fittings are
available.

NumsBeR 552, 3V%4 in. diameter: Hard-
tempered copper, supplied in straight 20-
ft. lengths.

Impedance is 51.5 ohms. No. 552-1 is
intended for VHF television, while 552-2
is primarily for 890 to 960 me. Because of
the waveguide effect in this cable, it
should not be used at frequencies above

1,200 me. Can be joined to 551 cable.
Hangers, elbows, terminals, and other
fittings are available.

Flexible, Solid-Dielectric Cables:

Numser RG-8/U, 405 in. outside di-
ameter: A general-purpose cable with
stabilized polyethylene dielectric, and a
protective covering of vinyl. Supplied in
continuous lengths up to 1,000 ft.
Weight, .12 lb. per ft. Iinpedance is 52
ohms.

NumBeER RG-11/U, .405 in. outside di-
ameter: For use with communication
and video equipment. Dielectric is stabil-
ized polyethylene; outside covering is
vinyl. Supplied in continuous lengths
up to 1,000 ft. Weight, .109 1lb. per ft.
Impedance is 75 ohms.

Numseer RG-17/U, .87 in. outside di-
ameter. A low-attenuation line for
higher-power transmission. Dielectric is
stabilized polyethylene; outside covering
is vinyl. Supplied in continuous lengths
up to 1,000 ft. Weight, .49 lb. per ft.
Impedance is 52 ohms.

Nvmser RG-19/U, 1.12 in. outside di-
ameter. A large, low attenuation line for
higher-power transmission. Dielectric is
stabilized polyethylene; outside covering
is vinyl. Supplied in continuous lengths
up to 1,000 ft. Weight, .74 1b. per ft.
Impedance is 52 ohms.

MOBILE RADIO NEWS

(Continued from page 20)

have been extended to August 1, 1951.
The Commission also extended to No-
vember 1, 1951, the license term of all
Experimental Class 2 VHF specialized
operational radiotelephone maritime sta-
tions, which normally would expire May
1, 1951. Actions suggest finalization of
marine rules may be expected prior to
August 1.

Finding that current national emer-
gency made it desirable to expedite the
determination of the eventual status of
the radiolocation service used in connec-
tion with geophysical proepecting for
petroleum, the Commission conducted a
hearing in early June on subject. Partic-
ularly in issue was question whether con-
tinued use of 1,750 to 1,800-ke. band.
now employed in Gulf of Mexico, would
interfere with disaster communication
service. In the latter connection, Com-
mission has defined, in its public release
of May 15, 1951, what constitutes an
acceptable communication plan within
the meaning of Section 20.13 of the FCC
Rules governing the disaster communica-
tions service. All applications for au-
thorization in this new service are re-
quired to be accompanied by plan (un-
less a previously approved plan has been
placed on file for area) showing purpose
of station, manner of use, local authority

FM-TV, the JournaL of Rapio ComMuNICATION

wWWW . americanradiohistorv.com


www.americanradiohistory.com

Information for Compcmy Executives and

Public Officials Responsible for the Operation of
COMMUNICATION SYSTEMS

HE Radio Inspector from your local

FCC office is not only authorized
but required to close down your radio
communication system if he finds that
adjustments affecting your mobile or
fixed transmilters are made by anyone
who does not hold a 1st or 2ud class
the

Commission. This has happened already

radiotelephone  license  issned by

in a number of cases.

Shortage of Licensed
Operators:

There is a serious and growing short-
age of licensed radiotelephone operators.
This is due to the large number being
drawn off into military service, and to
the fact that new radio systems are be-
mg installed at a faster rate than new
operalors are being trained.

You may have a full-time licensed op-
crator in your employ now, or perhaps
vour maintenance is handled by an in-
dependent organization.  But tomorrow,
or nexl week, or next month your man
may be in Government service, or hired
away to work on one of the many new
systems now being installed.

If that happens. no one can do any
repair or service work that may affect
the frequency of any transmitter in your
system—until you can find another li-

censed operator!

The Problem of Replacements:

Perhaps you haven’t thought about
this situation. Perhaps you have as-
sumed that it wouldn’t present any se-
rious problem. Butl the fact is that you
may be faced with shutting down your
syvstem for an indefinite period.

A shortage of operators licensed by the
FCC now prevails throughout most of
the United States. The faculty of the
Cleveland Tustitute of Radio Electronics
is aware of it because we sce it on a

national basis. From day to day, we re-

ceive letters, telegrams, and long-distance
telephone calls from company executives
and public officials asking if we can give
them mmunediate information on Institute
graduates available to handle the main-
lenance of communications cquipiment
{or public utilities, taxi flcets, air carriers.
pipe lines. or police and fire departments.

Many of these requests are from com-
panies whose operators have been hired
away to work on newly installed systems,
or have been called into the Armed
Forces.

In years past, we have been able to
fill most of these requests within a rea-

But now. although CIRE

is graduating more licensed operators

sonable {ime.

than any similar school, most of our stu-
dents have jobs awaitling them when they

enroll!

How to Anticipate
Ymeryencies:

The situation is now critical to the
point that we strongly urge company ex-
ecutives and public oflicials to anticipate
such emergencies without delay. Here is
our recommendation:

Select a man. preferably wilhin your
organizalion, to be trained as a 2nd class
radiophone operator. in accordance with
FCC requirements. He should be at least
a high school graduate who received high
marks in mathemalics and physics, and
who has had radio experience as an cx-
perimenter, amateur operator, service-
man, or with the use of military radio
equipment.

Then enter him for the CIRE corres-
pondence course in Radio Communica-
tion. On request. we will send you our
enrollment application. If we accept his
qualifications. the Institute will guaran-
tee that, upon completion of the course.
should he fail to pass the FCC examina-
tion for 2nd class radiophone operator,

he will be given further, special instru-
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tion without any extra charge. until he
does pass. Our records show, however,
that CIRE students arve almost invari-
ably successful the first time. Many pass
the cxamination before they complete
the course.

About 200 hours of study are required.
Many companies are now putling their
men on half-time schedules so that they
can complete the course within 10 weeks.
The total cost of the course is $89.75,
payable in advance. This amount is sub-
ject to refund in full in case of any dis-
satisfaction within five days after receipt
of the first group of study lessons. Cur-
rently, some employers are standing the
full expense as an inducement to the men
they select for training. Others are pay-
ing one-half, and making a small weekly
payroll deduction to cover the balance.
In either case. the cost is a minor matter
compared to the security of having a li-
censed operator available to meet any
emergency. The Important thing is to
act now to protect your radio system
against being closed down before an
emergency situation arises. The coupon
below is provided for your convenience.

Cleveland Institute of Radio Electronics
Special Attention: Desk No. 9
4900 Euclid Ave., Cleveland, 3, Ohio

Please forward enrollment application for
CIRE Course, preparatory for FCC 2nd class
radiophone operator examination. If  you
accept the qualifications of the man we select,
we will promptly forward check for $89.75
to cover the total cost of the Course, subject to
the guarantee that:

1. Our remittance will be refunded in full
if, for any reason, within 5 days after receipt
of the first group of study material, we are
not completely satisfied.

2. If the man we select does not pass the
FCC examination after completing the course,
CIRE will provide additional instruction, without
further charge, until he does pass the FCC
examination.

COMPAENY oo e s

Address

Note: This CIRE Course is approved for Veteran
Training under G! Bill.

[]
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The Type 202-D Signal Generator is a precise and
reliable instrument well suited to the specialized
requirements of telemefering engineers for rapidly
analyzing and evaluating overall system performance,

SPECIFICATIONS

RF RANGE: 175-250 megacycles, accurate to == 0.5%.
Main frequency dial also calibrafed in 24 equal divisians
for use with vernier frequency dial.

the range of 0-50%, with meter calibratian points
at 30% and 50%. By means of an external audio
oscillator the RF carrier may be amplitude modu-
lated to substantially 100%,.

RF OUTPUT VOLTAGE: The RF oulput voltage is con-~
tinvously variable from 0.1 microvelt to 0.2 volt af
the terminals of the output cable; Output impedance
at front panel jack is 53 ohms resistive.

FREQUENCY MODULATION (Deviation): FM deviatian con-
tinuously variable from zero to 240 kc. Modulation meter
calibrated in three FM ranges: 0-24 kc., 0-80 ke., and
0-240 ke.

AMPLITUDE MODULATION: Utilizing the internal audio
oscillator amplitude modulation may be obtained over DISTORTION: The overall EM distortion at 75 ke
deviaiion is less than 2% and at 240 ke. less than
10%. The AM distortion at 50% is less than 6.5%.

Complete details and specifications upon request

BOONTO

BOONTON, N. 1.

VACUUM TUBE
VOLTMETER

MODEL 62

SPECIFICATIONS:

RANGE: Push button selection of five ranges—1, 3, 10,
30 and 100 volts a.c. or d.c.

ACCURACY: 2% of full scale. Useable from 50 cycles to
150 megacycles.

INDICATION: Linear for d.c. and calibrated to indicate
r.m.s. values of a sine-wave or 71% of the peak value
of a complex wave on a.c.

POWER SUPPLY: 115 volts, 40-60 cycles—no bafferles
DIMENSIONS: 43" wide, 6" high, and 84"’ deep.
WEIGHT: Approximately six pounds. Immediate Delivery

MEASUREMENTS, CORPORATION

BOONTON NEW JERSEY

Iev:s:a,,
nd
QU/pme"t Test

WWW . americanradiohistorv.com

MOBILE RADIO NEWS
(Continued from page 26)
in charge of use. composition of disaster
organization. points of communication,
and method of coordination with exist-
ing stations.

Parts 9, 10, 11, 12, 16, 19 and 20 of
FCC rules have been individually
amended to reflect new antenna require-
ments incorporated in the recently-
adopted Part 17 Rules relating to an-

tennas and antenna supporting struc-
tures.
Commissioner George E. Sterling in

his recent speech before the Petroleum
Industry Electrical Association at Dallas.
performed a noteworthy job of research
in tracing the history of the development
and expansion in the use of radio by
the petroleum industry from earliest in-
ception down to the present date, with
more than a slight look ahead. too. Time
was when the broadcasters got all the

" top-level speeches, and most if not all

of the Commissioners’ time. But not
any more with two FCC Commissioners
(Sterling and Webster) giving close and
continuing attention to mobile matters.
Huge growth in this field and tremen-
dous equipment investments involved, as
in microwave relay installations, more
than justify present close top-level atten-
tion to mobile and point-to-point radio
developments.

SUBMINIATURIZATION
(Continued from page 19)

Following the 5678 mixer, the AFC
driver applies the output of a discrim-
inator to the modulator, varying the DC
bias on the modulator. This variation
centrols the 5A6 electron-coupled trans-
mitting oscillator by means of a satur-
able inductance, as the current in the
modulator tube is varied. This detail is
shown in Fig. 11.

AFC driver signals are obtained as
follows: Some of the transmitter signal,
by-passed by the Ist RF stage. is ampli-
fied by the 2nd RF stage. In the mixer,
it is mixed with the local oscillator signal
to produce a given IF signal. The center
frequency of the germanium-diode dis-
criminator is tuned precisely to the IF
frequency. The closer the applied fre-
quency is to the IF frequency, therefore,
the smaller the voltage developed in the
AFC discriminator. Thus the transmit-
ter frequency, is tied to the local oscilla-
tor frequency, less the given IF fre-
quency, making the transmitter and re-
ceiving frequencies always the same. This
is very important for network operation
on 2-way communication.

For receiving., a conventional FM lim-
iter-discriminator circuit is employed.
There are two tuned RF stages, and five
IF stages connected as grid limiters, pro-

(Coneluded on page 29)
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SUBMINIATURIZATION
(Continued from page 28)
viding noise limiting if the signal strength
is great enough.  One audio stage is used

after the diseriminator.

The 5678 squeleh tube operates a relay
to short the discriminator output when
the squelch circuit is swilched on, and

no signals arc being received. When
squeleh  control  signals  bias off  the

squelch tube, the relay opens and re-
moves the short on the audio input.

The 5676 and 5678 erystal-controlled
oscillators work together to supply refer-
enee poinls at T-me. intervals throughoul
the RF band. They are used by tuning
the oscillator and adjusting the fiducial
marker lo the nearest calibration point
on the dial.

Assembly Techniques:

Because so many of the parts involved In
the assemblies comprising the PRC-10
are very small and compactly arranged.
the production methods are considerably
different from those employed for con-
ventional equipment. It is particularly
miportant to limit the heat, during sol-
dering operations. to the points of con-
nection. Therefore, resistance-type sol-
dering is employed extensively. Where
soldering irons are used, as in Fig. 14,
the tips are hardly %4 in. in diameter.
Magnifying glasses arc widely used for
both assembly inspection, and
scrupulous care is required to eliminate
dust, metal chips, and bits of excess
solder.

While subminiaturization has required
a certain amount of retraining, and the
introduction of new assembly methods,
definite advantages have been achieved.
By breaking down the circuits inlo sub-
assemblies, and designing many of them
as plug-in units. they can be put through
final test and inspection individually. as
in Fig. 16. This is in contrast to assem-
bly aund test methods employed where
the complete chassis moves the total
length of an assembly line. Tf after as-
sembly is completed, a defect is found,
the defective part is not repaired or ad-
justed. TInstead. the whole unit is re-
moved, and a perfect one substituted.

Production of the PRC-10:

This discussion of the PRC-10 would not
be complete withoul reference to the re-
markable speed with which RCA put
this equipment into production after the
first Signal Corps contract was awarded.
Starting al that point with an approved
model, an RCA team set up what was
considered a nearly-impossible schedule
of 55 weeks to finalize production draw-
imgs, bring in materials. complete tools.
fixtures, assembly and test procedures,
and to start these units coming off the
produclion Subsequently, the

and

lines.

HERE’S TOP PERFORMANCE

INGLE RADIO

Ayt

— N
KAAR

RADIOPAK

The four outstanding features for which Kaar
equipment has long been noted have now
been combined into a single mobile radio-
telephone package that is far ahead in
performance . . . yet competitive in price!

The Kaar RADIOPAK features ruggedness,
simplicity of design, lowest battery drain,
exceptional voice quality plus greater than
ever stability and sensitivity, engineered
selectivity that exceeds the standards set by
FCC regulation — all in a single unit trans-
mitter-receiver that is completely integrated
for simplicity of installation, maintenance,

and operation.

RADIOPAK is ideal for police, taxi, fire
equipment, and trucking installations and is
particularly suited for three-wheeled motor-
cycle use. Don’t be content with an ordi-
nary radiofelephone system—specify

RADIOPAK!

KAAR ENGINEERING CO.

Kaar RADIOPAK
‘“in a nutshell’:

FREQUENCY RANGE: 152.174 mc
POWER OUTPUT: 10-12 watts

BATTERY DRAIN: Standby 64 amps;
Transmitting, 15 amps

DIMENSIONS & WEIGHT: 634" high,
8" wide, 184" long; 24 \bs.

STABILITY: Better than .005%, for a
50° C temperature change with stand-
ard Type E crystals

SPURIOUS EMISSION: Down at feast
70 db

SPURIOUS RESPONSE: Down over 85
db

SELECTIVITY: 100 db down at 60 ke

off resonance

SENSITIVITY: 20 db quieting on less
than V2 microvolt of signal

AUDIO RESPONSE: =3 db from 180
to 3000 cycles

_ s = /
® Palo Alto, California

schedule was revised and tightened to 4+
weeks.  Actually, the first finished sets
were delivered in 87 wecks, or 4 months
sooner than the original promise to the
Signal Corps.

HIGH-FIDELITY

You might think that men who make
a business of radio would want to turn to
some other kind of activity in their spare
time. However, judging from the num-
ber of subscriptions to HicH-FperLiry
that has come from this group, and the
number of enthusiastic letters received
from them about the new Magazine, they

June 1951—ftormerly FM, and FM Ravo-EvLecrroNics
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account for a considerable segment of the
audio-phile fraternity. On the other
hand, many exccutives of radio manufac-
turing companies expressed surprise to
learn that there are enough people inter-
ested in fine audio reproduction of radio
and phonograph music to justify the
initial circulation of 20,000 ecopies of
Hicu-Fiperary.

All of which goes to show that both
the and the equipment
manufacturers have been too greatly oc-
cupied with other matters to discover
the huge market for high-quality audio
equipment, and the fast-growing num-
ber of people interested in better audio.

29
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DESIGN OF A SPEECH-STRETCHER

A METHOD OF REDUCING SPEECH SOUND RATE, WITHOUT SERIOUS ALTERA-
TION OF ESSENTIAL SPEECH CHARACTERISTICS — By COL. G. T. GOULD, JR.*

HE purpose of the Spcech Stretcher
is to perform a funetion for the ear
which 1s analogous to what the slow-
motion camecra docs for the eyes.
Through the use of the slow-motion
camera, the eye is able to follow in detail
motions that take place under otherwise
rapidly moving conditions. The slow-
motion technique essentially involves
stretching in the time domain, without
otherwise altering the basic character of
the activities as originally photographed.
If an equally satisfactory method of
stretching spcech in the time domain
could be found, it appears reasonable
that there would be valuable applica-
tions for the process.
By establishing a suitable ratio be-
tween the filming and projecting speeds,

" TJOE | TOOK

FIG. 2.
the slow-motion movic can be obtained.
The method is extremely simple. Unfor-
tunately, sound recordings offer no sim-
ilarly simple method of time stretching.
Varying the speed of a recording also

* Engineering Division, Directorate of Research
and Development, Air Materiel Command,
Wright-Patterson Air Force Base, Dayton, Ohio.
This paper was published originally in the Tech-
nical Data Digest, issued by the Central Air
Documents Office.
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FIG. 1.

varies the sound frequency components,
and therefore alters the basic nature of
the sound. The device deseribed in this
paper permits time stretching by a factor
of two, without altering thc invariant
speech characteristics.

SHOE BENCH

SPECTOGRAPH OF A SIMPLE SENTENCE FROM NORMAL SPEECH, PRESENTED AT NORMAL RATE

Method of Operation:

Based on a fundamental stretching
process suggested by M. Joos, the writer
and a colleague, Lt. F. L. Hafer, designed
and constructed a speech-stretching de-
vice. A block diagram of the system is
shown in Fig. 1.

The input speech signal, after suitable
amplication by a high-quality amplifier,

FM-TV, the
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BLOCK DIAGRAM OF THE SPEECH-STRETCHER. ONLY THE FIRST OF THE FILTERS ARE INDICATED

is fed into a series of spectrum filters
having contiguous pass bands. These
filters serve to subdivide the input signal
according to frequency content. The
separate circuit paths from the input to
the output filters are referred to in this
paper as “channels.”

The output of each of the spectrum
filters is amplified and then fed into a
rectifier-doubler circuit, which has the
function of doubling the frequency com-
ponents of the original signal as passed
by the respective spectrum filter. Since
the doubler is a nonlinear circuit, a filter
follows the doubler in order to eliminate,
to the maximum practicable extent. the
unwanted components. The pass band
of the output filters is twice that of the
input filters. Signals from the various
output filters are mixed, amplified, and
then recorded. Ideally, the recorded sig-
nal differs from the original only in the
sensc that its frequency components are
doubled. By using a half-speed play-
back, the original frequencies are repro-
duced, but the time is stretched by a
factor of two. Actually, the concept of
doubling all of the frequency compo-
nents, and then regaining the original
frequencies by a half-speed playback, is
somewhat of an oversimplification of the
process, as a pitch alteration does take
place. However, the concept is useful in
trying to get a general idea of what takes

JourxaL of Ranio CoMMuNICATION
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place.  One variation of the system de-
scribed above can be obtained by using a
recorded half-speed input.  The output
can then be listened to directly if de-
. - s 1
sired.  The principal advantage of this
method is that a given frequency range
can be covered wilh fewer channels. For

FIG. 3. PERIODIC, EXPONENTIALLY DECAYING
SINE WAVE. FIG. 4. OUTPUT OF THE RECTIFIER-
DOUBLER. FIG. 5. SIGNAL FROM FILTER OUTPUT.
FIG. 6. THE RECORDING SIGNAL AT HALF-SPEED

IR N RN o TURIEESL . TN RS, i s o

a given application, one or the other of
the two methods might have particular
advaniages.

Nature of the Process:

From a technieal point of view, the ques-
tion as to exactly what it 1s desired to
accomplish in the strelching process is
nol without difficulty. If a single sine-
wave input is used, say at 1000 cycles,
then on the final playback we should ex-
pecl 1o hear 1000 cyeles. but for twice
as long.  Tor example. if we used the
1000 cycle input for one minute, then on
the playback we would expect to hear
1000 cycles for two minutes. If an ampli-
tude-modulated  sine  wave, with  fre-
quency components fe = fm. is used in
the input. then at the output of the ree-
tifier doubler the components 2fe %= fm
and 2fc == 2fm are to be expected in the
range of interest.  Tor low modulation
[requencies. comparable in magnitude to
the speech sound rate, it is cvident that
it is not practicable to filter out one set
of these components and retain the other
set.  For stretching this type of wave it
appears evident that retention of 2fe =
fn is desired. Otherwise, at the output
of the playback unit we would end up
with exactly the samec components with
which we started.

The preceding illustrations help to give
some feeling for what should take place
in terms of steady-state phenomena, but
reither the pure tone nor the simple am-
plitude-modulated wave are adequate
for speech representation. In the case
of speech, the simplest way of describ-
ing what is wanted is in terms of the
spectogram.  Fig. 2 illustrates the spee-
tregram of a normal speech sample. Fre-
quency is represented on the vertical
axis, and increases in the upward direc-
tion. Time is represented on the hori-
zontal axis. and increases to the right.
Energy level is a function of the color
intensity, running from light gray to
black.

An ideal specch stretcher would alter
the speetrogram by merely changing the
scale m the time dimension. That is,
Tig. 2 could also represent stretched
speech if cach unit on the time scale is
doubled.  This means that frequency
compression or expansion is not desired,
and that the frequency-energy distribu-
tion should not be altered.

The phenomena of stretehing may also
be considered in terms of oscillograph
patterns. TFor simplicity, consider that

o+ |
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FIG. 7. SCHEMATIC DIAGRAM EMPLOYED FOR EACH
OF THE 32 INDIVIDUALLY-TUNED AUDIO FILTERS

the nature of the signal to be stretched
is a periodic, exponentially decaying sine
wave such as that shown in Fig. 3. Sim-
plifying the nature of the signal does not
alter the validity of the arguments as to
what takes place. After the signal is
rassed through the rectifier-doubler cir-
cuits, the negative peaks are inverted
and the signal should appear as shown in
Iig. 4. The output filters should reject
all but the double frequency component
under the cuvelope, and the signal would
then appear as shown in Fig. 5.

When the signal is veproduced on a
half-speed  playback, the original fre-
queney under the envelope is regained,
but the envelope is stretched. Thus, the
speech stretcher may be thought of as
an envelope stretcheer. One other sig-
nificant change in the final signal is evi-
dent. The fundamental period of the
signal is doubled. and in terms of audi-
tory perception this means that the pitch
is halved. More will be said about this
pitelt change in a later section.

June 1951—formerly FM, and FM Ravio-ErLecrrONICS
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Equipment Employed:

The speech stretcher that was built con-
tains 32 channels, but there is nothing
magical about this particular number.
At the outset, there were no definite
rules which would indicate the optimum
number and frequency ranges of the
channels to be used. In this particular
case it was decided to cover an over-all
frequency range from 75 to 7000 cps,
using a constant bandwidth in the range
from 100 to 1000 cps, and a logarithmic
variation from 1000 to 7000 cps (this
arrangement roughly simulates the re-
sponse of the human ear). By choosing
a bandwidth of 100 cycles for channels
below 1000 cycles, in no case will the
contribution which any one channel is
required to make to the articulation
index exceed five per cent. Based on
this type of reasoning, the arrangement
shown below was obtained.

FREQUENCY RANGE OF CHANNELS

Channel  Freq. Range Channel Freq. Range
1 75- 125 17 1802 - 1978
2 *125- 200 18 1978 - 2168
3 200 - 300 19 2168 - 2374
4 300 - 400 20 2374 - 2597
5 400 - 500 21 2597 - 2840
6 500 - 600 22 2840 - 3103
7 600 - 700 23 3103 - 3388
8 700 - 800 24 3388 - 3697
9 800 - 900 25 3697 - 4037

10 900 - 1000 26 4037 - 4399

11 1000 - 1108 27 4399 - 4793

12 1108 - 1225 28 4793 - 5220

13 1225 - 1352 29 5220 - 5683

14 1352 - 1490 30 5683 - 6183

15 1490 - 1640 31 6183 - 6633

16 1640 - 1802 32° 6683 - 7183

16
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FIG. 8. EFFECT OF ADJUSTING THE Q-CONTROL

Circuits used are of convenlional de-
sign, with the exception of the filters. To
facilitate laboratory investigation, it was
desirable to employ filters that could be
variably tuned. The circuit used 1is
shown in Fig. 7 and was devised on the
basis of a suggestion by Mr. C. P. Smith
of the AMC’s Cambridge Research Lab-

oratories. A response which is essentially

* Variation from 100 cycles bandwidth is here a
matter of practical consideration due to the tuned
cirenits that were available for filter use.
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BROWNING FM AND FM-AM TUNERS ARE

s il

RJ-12B FM-AM TUNER

The number of custom radio-phonograph in-
stallations is increasing at a truly phenomenal
rate. In recent years, this activity has spread from
a few metropolitan areas to the point where it is
national in scope. This is best illustrated by the
accompanying list of distributors, now handling

BROWNING FM and FM-AM tuners.

Professional custom set builders have come to

standardize on BROWNING tuners because:

First of all, they deliver maximum performance
on both FM and AM. Behind the current models
is a continuing program of engineering refinement
and improvement that was started in 1940. The
latest feature to be added is the Selective AIFC

In addition, these tuners are designed specifi-
cally to meet the requirements of custom set build-
ers. Consider, for example, the convenient ter-
minals for connecting associated equipment, and
the single switch to cut in FM, AM, or TV recep-
tion, or a record player.

Finally, there is a choice of three distinct
BROWNING models, to meet various space lim-
itations, different types of installations, and the
preferences of individual customers. However,
all models have the same basic radio circuits, and
all give the same outstanding performance.

Model RV-10A is a straight FM tuner, with a drift-com-
pensated Armstrong circuit employing a 2-stage noise lim-
iter to give 20 db quieting on signals of 10 microvolts.

Model RJ-12B illustrated here, is a very compact FM-AM
tuner, with a separate power supply unit. Separate RF
and [F circuits are used on FM and AM, with triple-tuned
IF transformers. On FM, the drift-compensated Arm-
strong circuit provides 20 db quieting on 10 microvolt
signals.

Model RJ-20A is a single-chassis tuner similar to the
RJ-12B, but with variable IF bandwidth on AM, and a
built-in preamplifier with controls to give up to 20 db bass
and treble boost.

One of these three models will meet the requirements of
any installation, no matter how simple it is to be, or how
complicated. See, hear, and order them from your nearest
distributor. For detailed data sheets, write BROWNING
LABORATORIES, Inc., 700 Main Street, Winchester, Mass.

control, now available on all three.

In Canada, address Measurements Engineering

Arnprior, Ont.

Ltd.,

WHERE TO BUY BROWNING HIGH-SENSITIVITY FM and FM-AM TUNERS

Partial list of distributors who will be pleased to supply you with BROWNING tuncrs best suited to your particular requirements

Alaska

Anchorage
Alaska Radio Supply
P. O. Box 84

Alabama
Birmingham
Ack Radio Supply Co.
223 N. 22nd St.
Clary Co., Inc.
2024 Fourth Ave., N.

Arizona
Tucson
Elliott Electronics
418 N. Fourth Ave.
Branch: Phoenix

Arkansas
Fort Smith
Wise Radio Supply
1001 Towson Ave.
Little Rock
Southern Radio Supply
1419 Main St.
Branch: Dallas, Tex.
Texarkana
Lavender Radio Sup.
522 E. 4th St.

California
Burbank
Valley Elect. Sup. Co.
1302 N. Magnolia Bvd.
Eureka
Comm. Radio & Electr.
317 W. 7th St.

32

Fresno
Arbuckle Radio
2330 Kern
De Jarnatt Wholesale
223 Fulton St.
Branch: Stockton
Long Beach
Dean Co., Fred S.
969 American Ave.
Scott Radio Supply Co.
266 Alamitos Ave.
Los Angeles
Henry Radio

11240 W. Olympic Bvd.

Kierulf & Co.

820 W. Olympic Bvd.
Branches: Fresno, San
Diego

Radio Products Sales
1501 S. Hill St.

Radio Specialties Co.
1956 S. Figueroa St.
Univ. Radio Supply
1729 S. Los Angeles St.

QOakland
Brill Co., W. D.
198 10th St.
Electric Supply Co.
149 12th St.
Wenger Co., E. C.
1450 Harrison St.

Branches: Sacramento,
Fresno, San Francisco
Pasadena

Dow Radio, Inc.
1759 E. Colorado St.
Branch: Chicago

Sacramento
Kemp Co., E. M.
1115 "R St.
Branch: Reno, Nev.
Radio Telev. Prod. Co.
1519 19th St.
Sacramento Elec. Sup.
1219 S St.

San Bernardino
Bagley Co., George H.
1216 D’ St.
Branch: San Bernadino

San Diego
Coast Electric Co.
744 G St.
629 8th Ave.

San Francisco

Assoc. Radio Dist.
1251 Folsom St.
Brown €Co., C.

61 9th St.

Branch: Sacramento
Cox Distributing Co.
2598 Lombard St.
Graybar Elec. Co.
1750 Alameda St.
Kaemper and Barrett
1850 Mission St.
Branch: Berkeley

Leo J. Meyberg Co.
70 Tenth St.
Branches: Fresno, Los
Angeles

Pacific Wholesale
116 Ninth St.

G. M. Popkey Co.
458 Brannan St.
Branches: Duluth, Minn.,
Marinette, Wis.

S. F. Radio & Supply
1282 Market St.

San Francisco Radio
1280-84 Market St.
Zack Radio Supply Co.
1426 Market St.

San Jose
Frank Quement, inc.
161 W. San Fernando St.

Santa Barbara
Channel Radio Supply
434 State St.

Stockton
Dunlap Whsle. Rad. Co.
27 N. Grant St.

Colorado
Denver
Sound Service
446 Broadway

Pueblo
L. B. Walker Co.
218 W. 8th St.
Branch: Denver

Connecticut
Hartford

Hatry & Young, Inc.
203 Ann St.
Branches: Bridgeport,
Stamford, Waterbury
Mos=s Radio Elec. Co.
54 Flower St.

New Britain
United Radio Supply
53 E. Main St.

New Haven

Brown Co., Thomas H.

15-25 Whiting St.
Waterbury

Bond Radio Supply Co.

439 W. Main St.

District of Columbia
Washington

Elect. Wholesalers

2010 T4th St., N. W,

Kenyon Radio Sup. Co.

2020 14th St., N. W.
Sun Radio & Service
938 F St., N. W

Florida
Miami

Walder Radio & Appl.

1809 N. E. 2nd Ave.

Pensacola
Grice Radio & Elect.
358-360 E. Wright St.
St. Petersburg
Cooper Radlo Co.
648 Second Ave., S.
Sarasota
Morley Radio Electric
944 Main St.
Tampa

Kinkade Radio Supply

402-04 W. Fortune St.
Thurow Distributors
134-36 S. Tampa $8t.

Georgla
Atlanta
Specialty Distrib. Co.
425 Peachtree St., N. E.
Branches: Savannah,
Albany, Macon,
Chattanooga, Tenn.

Idaho
Boise
Craddock’s Radio Sup.
1522 State St.

linois
Chicago
Allied Radio Corp.
833 W. Jackson Bvd.
Concord Radio Corp.
901 W. Jackson Bvd.
Newark Electric Co.
323 W. Madison St.
Walker-Jimieson, Inc.
311 8. Western Bvd.

Mt. Carmel
Wabash Radio Distrib.
702 Plum St.

Rockford
Mid-West Associated
506 Walnut St.

Indiana
Angola
Lakeland Radio Sup.
525 S. West St.

Fort Wayne
Pembleton Labs.
236 E. Columbia St.

FM-TV, the Jorrxar of Rapio CoMMUNICATION
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Indianapolis
Van Sickle Radio Sup.
102 S. Penn. St.
Lafayette
Lafayette Radio Sup.
412 Brown St.
Terre Haute
Archer & Evinger
1348 Wabash Ave.

lowa
Des Moines
Giftord & Brown, Inc.
1216-18 W. Grand Ave,
Branches: Cedar Rapids,
Waterloo, Ft. Dodge

Kansas
Wichita
Amateur Radio Equip.
1215 E. Douglas St.

Kentucky

Lexington

Radio Equipment Co.

480 Skain St.
Louisville

Burks & Company

911 W. Broadway

Universal Radio Sup.

533 S. 7th St.
Owensboro

Central Electronics

600 N. Third St.

Louisiana
New Orleans

Columbia Radio & Sup.
3940 3rd St.
Shuler Supply Co.
415 Dryades St.
Southern Radio Sup.
1900 Tulane Ave.
Walther Bros. Co.
714-20 Howard Ave.

Maryland

Baltimore

Henry O. Berman Co.

12 E. Lombard St.

Wholesale Radio Parts

311 W. Baltimore St.
Hagerstown

Zimmerman Whislrs.

114 E, Washington St.

Massachusetts
Boston
Demambro Radio Sup.
1111 Commonwealth
Branches: Lawrence,
Providence, R
Hatry & Young
42-44 Cornhill
Branches: Lawrence,
Springfield,
New London, Conn.
Herman Co., Inc.
885 Boylston St.
Mayer Co., A. W,
895 Boylston St,
Radio Shack Corp.
167 Washington St.
Radio Wire Television
110 Federal St.
Brockton

Ware Radio Supply Co.

913 Centre St.
Cambridge

Electrical Sup. Corp.

1739 Mass. Ave.
New Bedford

Beckman Co.

11-35 Commercial St.
Pittsfield

Pittsfield Radio Co.

41 West St.
Springfield

Cushing, T. Frank

349 Worthington St.

Springfield Radio Co.

405 Dwight St.

Branch: Holyoke

Springfield Sound Co.

147 Dwight st.

Worcester
Demambro Radio Sup.
729 Main St.

Radio Maintenance
19-25 Central St.

Michigan
Ann Arbor

Purchase Radio & Cam.

605 Church St.

Wedemeyer Elect. Sup.
213-17 N. Fourth Ave.

Branch: Lansing
Bartle Creek
Electronic Sup. Corp.

185 W. Michigan Ave.

Branch: Kalamazoo
Detroit
Dufty & Co., Inc.
2040 Grand River Ave.
K. L. A. Laboratories
7422 Woodward Ave.
Radio Specialties Co.
456 Charlotte St.

Minnesota
Minneapolis
Bonn Co., Lew
1211 LaSalle Ave.
Branches: Duluth, St.
Paul
Northwest R. & E. Sup.
52 S. 12th St.
Branch: St. Paul
Stark’s, Inc.
71 S. 12th St
Branches: Duluth,
La Crosse, Wis.
Mississippi
Jackson
Cabell Electric Co.
422 S. Farish St.

Missouri

Butler
Henry Radio Shop
211 N. Main St.
Branch: West Los
Angeles, Cal.

Cape Girardeau
Suedekum & Sons
620 Good Hope Ave.

Joplin
Brotherson Co.

515 N. Byers Ave.

Kansas City
Burstein-Applebee Co.
1012-14 McGee St.

St. Louis
Ashe Radio Co.
1123-25 Pine St.
Van Sickle Radio Co.
1113 Pine St.

Springfield
Reed Radio Supply
833 Boonville Ave.

Montana
Billings
Electronic Supply Co.
214 11th St., W.
Missoula
Northwest Distributors
50 S. Higgins

Nebraska
Lincoln
Hicks Radio Co.
1420-22 O St.
Omaha
Radio Equipment Co.
2822 Farnam St.

Nevada
Reno
Saviers Elec. Prod.
640 Sierra St.
Branch: Las Vegas

New Hampshire

Concord

Evans Radio

10 Hills Ave.
Dover

American Radio Corp.

510 Central Ave.
Manchester

Radio Service Lab.

670 Chestnut St.

Branches: Portland,

Bangor, Maine

New Jersey
Jersey City
Nidisco-Jersey City
713 Newark Ave.

Newark
Continental Sales Co.
195 Central Ave.
Electronic Marketers
415 Halsey St.
Lippman & Co.
246 Central Ave.
Radio Wire Television
24 Ceniral Ave.
Phillipsburg
Williams, Carl B.
154 S. Main St.
Trenton
Allen & Hurley
25 S. Warren St.

New York

Albany

Ft. Orange Radio Dist.

904 Broadway

Taylor Co.

465 Central Ave.
Amsterdam

Adirondack Radio Sup.

32 Guy Park Ave.
Brooklyn

Benray Distrib. Co.

485 Coney Island Ave.

Peerless Electronics

76 Willoughby St.
Buftalo

Dymac, Inc.

2329-31 Main St.

Genesee Radio & Parts

205 E. Genesee St.

Radio Equipment Corp.

147-51 Genesee St.
Hempstead, L. 1.

Davis Electronics

204 Main St.

Standard Parts Corp.

277 N. Franklin St.
Ithaca

Stallman of lthaca

127-31 S. Tioga St.
Jamaica, L. I.

Norman Radio Distrib.

94-29 Merrick Rd.

Peerless Radio Distrib.

92-32 Merrick Rd.

Branch: New York
Mt. Vernon

Davis Radio Distrib.

66-70 E. Third St.
New York

Arrow Electronics

82 Cortlandt St.

Dalis, Inc., H. L.

175 Varick St.

Federatea Purchaser

66-68 Day St.

Branch: L. Angeles, Cal.

Easton, Allentown, Pa.

Fischer Distrib. Co.

118 Duane St.

Harrison Radio Corp.

12 West Broadway

Branch: Jamaica, L. I.

Harvey Radio Co., Inc.

103 W, 43rd St.

Leonard Radio, Inc.

69 Cortlandt St.

Milo Radio & Elect.

200 Greenwich St.

Newark Electric Co.

242 W. 55th St.

Radio Wire Telev.

100 6th Ave.

Stan-Burn R. & E. Co.

1697 Broadway

Branch: Brooklyn

Sun Radio & Elect.

122-24 Duane St.

Terminal Radio Corp.
85 Cortlandt St.
Rochester

Hunter Electronics
233 East Ave.
Rochester Radi« Sup.
118 St. Paul St.
Branch: Syracuse
Schenectady
Schwartz & Son
710-12 Broadway
Syracuse
Broome Distrib. Co.
100 Tully St.
Branch: Binghamton

Troy
Trojan Radio Co., Inc.
420 River St.

White Plains
West. Elect. Supply
420 Mamaroneck Ave.

North Carolina

Asheville

Freck Radio & Supply

38-40 Biltmore Ave.
Charlotte

Shaw Distributing Co.

205 W. 1st St.
Raleigh

Car. Radio Equipment

105 E. Martin St.
Winston-Salem

Daiton-Hege Rad. Sup.

342 Brookstown Ave.

Ohio

Akron

Olson Radio Warehse.

73 E. Mill St

Sun Radio Co.

110 E. Market St.
Canton

Burroughs Radio Co.

711 2nd St., N. W.

Branch: Mansfield
Cincinnati

Schuster Electric Co.

317-21 E. 8th St.

Steinberg’s, Inc.

633 and 637 Walnut St.

United Radio, Inc.

1314 Vine St.
Cleveland

Northern Ohio Labs.

2073 W. 85th St.

Olson Radio Warehouse

2020 Euclid Ave.

Pioneer Radio Supply

2115 Prospect Ave.

Progress Radio Supply

415 Huron Rd.

Winteradio, Inc.
1468 W. 25th St.
Columbus

Hughes-Peters, Inc.
111-17 E. Long St.
Branches: Dayton,
Cincinnati

Thompson Radio Sup.
182 E. Long St.

Dayton
Srepco, Inc.
135 E. 2nd St.
Branch: Springfield
Elyria
El-A-Co.
121 Lodi St.
Toledo
H. & W. Auto Acc.
26 N. 11th St.
Warren Radio Co.

1320 Madison Ave.

Branches: Lima, Akron,

Peoria, Ill.

Ft. Wayne, Ind.
Youngstown

Ross Radio Co.

325 W. Federal St.
Zanesville

Thompson Radio Sup.

135 S. Sixth St.

Oklahoma

Oklahoma City

Electronic Supply

212 N. W. 10th St.
Tulsa

Radio, Inc.
1000 S. Main St.
Oregon
Medford

Verl G. Walker Co.
205 W. Jackson
Portland
Central Distributors
1131 S. W. Washington
Northwest Radio Sup.
7 S. W. Ankeny St.
Portland Radio Supply
1300 W. Burnside St.
United Radio Supply
22 N. W. Ninth Ave.
Branch: Eugene

Pennsylvania

Bethlehem

Buss Radio Electric

59-63 E. Broad St.
Erie

Duncombe Co.

1011 W. 8th St.

Warren Radio Co.

12th & State Sts.
Philadelphia

A. C. Radio Supply Co.

1539 W. Passyunk Ave.

Branch: Chester

Almo Radio Co.

509 Arch St.

Consolidated Radio Co.

612 Arch St.

Herbach & Rademan

1204 Arch St.

Neuber, Herbert K.

1207 Race St.

Radio Electric Serv.

701 Arch St.

Branches: Philadelphia,

Allentown, Easton, Pa.,

Camden, N. J.,

Wilmington, Del.
Pittsburgh

Cameradio Co.

963 Liberty Ave.

Branch:

Wheeling, W. V.

Tydings Co.

632 Grant St.
Reading

Barbey Co., Inc.

55-57 Penn St.

Branch: Lancaster
Scranton

Pursell, Fred P.

548-50 Wyoming Ave.

Rhode Island
Providence
Dandreta & Co.
129 Regent Ave.
Edwards Co., W. H.
94 Broadway

South Carolina
Columbia
Dixie Radio Supply
1715-17 Main St.
Branches: Greenville,
Charlotte, N. C.

Tennessze

Kingsport

Radio Electric Supply

210 Cherokee St.
Knoxville

Chemcity Radio & Elec.

12 S. Emory Park

Roden Electrical Supply

808 N. Central Si.
Memphis

Bluff City Distribut.

905 Union Ave.

Lavender Radio Supply

1012 Union Ave.
Nashville

Braid Electric Co.

1100 Demonbreum St.

Texas
Abilene
R. & R. Electronic Co.
802 Walnut St.
Austin
Hargis Co.
706 W. 6th St.
Bzaumont
Montague Radio Distr.
760 Laurel
Corpus Christi
Wicks-Devilbiss Co.
516 S. Staple St.
Dallas
Ra-Tel, Inc
2409 Ross Ave.
Wilkinson Bros.
2406-08 Ross Ave.
Fort Worth
Ft. Worth Radio Sup.
1201 Commarce St.

STANDARD FOR CUSTOM INSTALLATIONS

Houston
Gulf Coast Elect.
1110 Winbern St.
Hall, Inc.
1306 Clay Ave.
Houston Radio Supply
1321 LaBranch St.
Sound Sales & Eng.
2005 LaBranch St.
Lubbock
R. & R. Supply Co.
704-06 Main St
San Antonio
traus-Frank Co.
301-07 S. Flores St.
Branches: Houston, Gal-
veston, Corpus Christi,
Beaumont
Waco
Hargis Company, Inc.
1305 Austin Ave.
Wichita Falls
Mooney Radio Supply
1104 Grace St.
Utah
Salt Lake City
Standard Supply Co.
531 S. State St.
Virginia
Norfolk
Radio Supply Co.
711 Granby St.
Branch: Richmond
Roanoke
Leonard Electr. Supply
131 Center Ave., N.W.

Washington
Bellingham
Waitkus Supply
110 Grand Ave.
Everett
Pringle Rad. & Elect.
2516 Colby Ave.

Seattle
General Radio Co.
100 Wall St.

Harper-Megges, Inc.
960 Republican St.
Branches: Spokane,
Portland, Ore.
Radio Products Sales
1214 First Ave.
Radio TV & Appliance
510 Westlake Ave., N,
Seattle Radio Supply
2117 Second Ave.
Branches: Spokane,
Portland, Ore.
Western Electr. Supply
2609 First Ave.
Zobrist Co., Inc.
2121 Westlake Ave.
Branch: 1214 First Ave.
Spokane
E. M. Johnson Co.
West 615 First Ave.
Northwest Electronics
N. 102 Monroe St.
Tacoma
C. & G. Radio Supply
2502 Jefferson Ave.
West Virginia
Charleston
Charleston Elec. Sup.
914 Kanawha Bvd.
Chemcity Radio & Elec.
103 Clendenin St.
Hicks Radio Service
10 Virginia St., E.
Branch: Charleston.
Huniington
King & Irwin, Inc.
314-16 11th St
Parkersburg
Randle & Hornbrook
536-38 7th St.

Wisconsin

Green Bay

Northern Radio & TV

708 S. Broadway
Madison

Satterfield Radio Sup.

326 W. Gorham St.
Milwaukee

Electro-Pliance Distr.

2458 W, Lisbon St.

For Complete Technical Data on These FM and FM-AM Tuners, Address:

BROWNING LABORATORIES,

700 Main Street, Winchester, Massachusetts
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the same as that of an ordinary tuned
parallel-resonant circuit is obtained, but
the “Q” can be controlled by varying
the variable resistor “P.” The effect of
varying the “Q” control can be seen in
Fig. 8. Channel crossovers were adjusted
at the 3 db points.

Experimental Results:

When identical samples of stretched and

TOOK
FIG. 9.

unstretched speech are heard, there are
two particularly outstanding features.
First, a pronounced change in the sylla-
bic rate of speaking is evident. A reduc-
tion in the syllabic rate of speaking is the
object of stretching, and hence requires
ne special comment except from a psy-
chological standpoint. A loss of natural-
ness, referring to individual characteris-
tics of the human voice, must be ex-
pected wlien the syllabic rate is cut in
half. Familiarity with an individual’s
voice can hardly be disassociated from
the average rate at which the individual

TR 9,

FIG. 10.

normally speaks. Secondly, a change in
pitch is readily noted.

The change in pitch that occurs in the
speeclt stretching process is undesirable
for two reasons: first, it causes a loss In
naturalness; and secondly, there is no
reason to believe that the intelligibility
would be higher in some cases if the
pitch alteration did not take place. This
latter feature is particularly true for
deep-bass voices. It is important, then,
to investigate the cause for the pitch
alteration, and determine whether or not
a means for avoiding it can be found.

The piteh of a speech sound is deter-
mined by the behavior of the vocal cords,

34

iP .., i
FATHERS

EFFECT OF PLAYING ORIGINAL SAMPLE AT HALF-SPEED.

which are more accurately described as
the vocal folds because of their anatomic
structure. Whenever a voiced sound is
being uttered, the vocal folds move to-
gether and then apart in such a manner
as to vary the size of the opening be-
tween them. This opening is referred to
as the “glottis.” TFor a constant piteh,
the voecal folds move together and sepa-
rate at regular intervals. During a por-

tion of each cycle the glottis is com-
pletely closed, and the supply of air from
the lungs causes a rise in pressure which
reaches a maximum at this time. When
the glottis opens, there is an explosive
burst of air which relieves the pressure.
The time interval between these bursts
determine the pitch.

It is of interest to note what happens
when a person coughs.
folds close and a large build-up of pres-
sure occurs; then the glottis opens and
an explosive burst of air takes place. If
a tube is inserted so that it prevents

FATHERS

SPEECH-STRETCHING EFFECT IS EVIDENT HERE, BUT FREQU.ENTLY HAS NOT BEEN COMPRESSED, AND ENERGY DISTRIBUTION IS MAINTAINED

closure of the glottis, coughing cannot
take place.

If the glottis opened into free air, the
wave shape of the air pressure variations
could ideally be represented by rectangu-
lar pulses. The time interval between
these pulses is the reciprocal of the pitch
frequency. Actually, an acoustical net-
work is interposed between the glottis
and free air. This network serves to
niodify the nature of the flow, but does
not alter the pitch. Energy flow for pro-
ducing the voiced sounds comes in ex-
plosive bursts and, in the stretching
process employed, it is inescapable that
the time interval between these bursts

o
BENCH
FREQUENCY COMPRESSION AND ALTERATION OF ENERGY DISTRIBUTION ARE EVIDENT

First the vocal

will be doubled. Thus, the resulting
piteh is reduced by one-half. At the
moment there does not appear to be
any simple method of overcoming this
pitch alteration.

Onc rather elaborate method of get-
ting around the pitch variation is by
employing a synthetic device such as
the Vocoder.®! A test was made using a
Vocoder in the input of the speech

e

stretcher. The normal pitch adjustment
was first used, and then a 2:1 compen-
sation was made. It must be concluded
that the idea is better in theory than in
practice, for the character of the speech
changes somewhat when the pitch com-
pensation is made. The Vocoder speech,
after stretching, sounds better without
the 2:1 compensation. However, in
either case the Vocoder speech is quite
intelligible after it has been stretched.
Use of the Vocoder as a means of pitch
compensation is of more academic than
practical interest.

Stretched-Speech Spectrogram:

The speech spectrogram offers a most
convincing means of showing the per-
formance of the speech stretcher. An
original speech sample is shown in Fig. 2.
A spectrogram.of the same sample when
played at half speed is shown in Fig. 9.
In this case, time stretching is seen to
take place, but the frequency compres-
sion is also evident. Alterations of the

JA discussion of the Vocoder itself is not prac-
ticable in a paper of this length. The interested
reader is referred to the following paper: “An-
alysis-Synthesis Telephony with Special Reference
to the Vocoder,” R. J. Halsey and J. Swaffield.
Journal of the Institute of Electrical Engineers,
Vol, 95, Part 3, 1948.

FM-TV, the Journar of Rapio CoMMUNICATION
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energy distribution also takes place. To
a listener, the sample played at half
speed is almost eompletely unintelligible.

Fig. 10 illustrates the same speech
sample after it has been put through the
speech stretcher.  The stretching by a
factor of two 1s evident, but here fre-
quency compression does not take place.
Furthermore, the energy distributions
are seen to correspond remarkably well
with the original. One other point of
comparison is of particular interest. Note
the vertical striations that occur in a
voiced sound such as “Ben” in “Bench.”
The pitch frequency is reciprocally re-
lated to the time separation between
these striations, and by a comparison of
the original and stretehed samples, pitch
halving is seen to result when speech is
stretched.

Phonetic and Linguistic Aspects:

The tests that were made provide only
qualitative results. These tests included
a comparison of recorded samples of
stretched and unstretched speech on the
basis of aural perception. Various
speakers were used to obtain both Eng-
lish- and foreign-language samples. The
results do not permit any definite con-
clusions regarding idea intelligibility, but
syllable and word articulation scores
should undoubtedly prove to be higher
in the case of stretched speech. Speech
details that are not normally evident to
an untrained observer are readily per-
ceived after stretching. The extra time
that stretching provides is easily appre-
ciated when unfamiliar sounds are per-
ceived.  These features serve to em-
phasize the value of the speech stretcher
as a useful tool for phonetic demonstra-
tion, and as a valuable training aid in
the study of languages.

Noise Considerations:

In the initial stages of the research, it
was hoped that the device would effect
an improvement in the intelligibility of
speech In such a manner as to lower the
signal-to-noise threshold in speecli-com-
munications systems. Qualitative tests
that were made provide no firm basis for
optimism in this regard, but further ex-
perimentation 1s needed for conclusive
results.

It was found that amplifier noise,
phonograph-needle scratch, and some
types of ambient noise produce a back-
ground gurgling sound i the output un-
less the level of these noises is kept to a
reasonably low value. With proper eir-
cuit design, this feature can be made
practically negligible for most conditions
of operation.

Music Stretching:

Whenever there are two or more signals
present at the input of the rectifier-
(Concluded on page 36)
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to delight

the audio connoisseur...

In the motion picture industry where professional audio
standards are highest and demands for faithful sound
reproduction the most critical...Altec speaker systems
are accepted as the “quality standard” More than 7000
theatres, recording studios and scoring stages utilize these
finest of sound systems.

NOW.. “theatre quality for the home” is a reality! These
same professional components have been ‘“‘engineered”
into an attractively designed corner cabinet. Utilizing two
bass speakers in an Altec exclusive direct radiating horn
cabinet, there is no mid-range hole at crossover and the
smooth, natural bass will delight the audio connoisseur.
Frequencies from the crossover at 800 cycles up to the
limit of audibility above 16,000 cycles are
reproduced and distributed smoothly by
a high frequency unit operating with a
large multicellular horn...no third
tweeter unit with its inherent phasing
difficulties is required.

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York
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doubler, sum and difference frequencies
are introduced.  Unfortunately. these
added signals will normally lic within
the range of the output filter, and arve
not therefore eliminated. In the case of
speech sounds, or single musical tones,
nc practical difficulty is involved. This
is true even though a tone is rich in har-
monics. However, when piano or organ
music 1s used — or any other type which
mvolves a grouping of tones such as
those which correspond to a chord —
cross-modulation  products  are  intro-
duced. and discordant effects are ob-
tained. This difficulty can be limited by
the use of narrow-band, sharp cutoff
filters, but a very large number of chan-
nels would then be required. There are.
of course, limitations in how narrow the
bandwidth can be made, because suf-
fictent time must be allowed for energy
build-up and decay.

Summary and Conclusions:

The speech stretcher provides an effec-
tive means for reducing the speech sound
rate, without any serious alterations of
the essential speech characteristics. Pitch
halving occurs and. while this is not a
desirable feature, it is a serious drawback
only in those ecases where it is absolutely
essential to retain the degree of natural-
ness that is lost in the process.

Among the more obvious uses of the
stretcher is its application in the field of
language study. There is no doubt that
the device can be of considerable help

to both instructor and student. In the
tests that were made. both a French
teacher and one of her students were em-
ployed. Each of thent was able to fully
appreciate the value of the device as a
training aid. The extra time for reflec-
tion aids the student in gaining famili-
arity with strange sounds, and the im-
proved phonetic qualities assist him in
learning how to reproduce them. When
the student’s spoken version of the lan-
guage 1s played back. mistakes are more
readily perceived by the student and
teacher. Also, there is time available
for the teacher to supply the correct pro-
nunciation  without interfering with
words that are to follow. '

The use of the stretcher as an aid in
teaching diction and elocution also has
interesting possibilities. For example.
there are those who. for professional
reasons, need to attain a degree of per-
fection in their diction: radio announcers,
entertainers, and high government of-
ficials are among those in this category.
Faults in diction can hardly escape an
observer who hears the speech in its
stretched form. Even the speech of rapid
speakers can be quite closely scrutinized
after a single stretching.

The use of the speech stretcher for
medical purposes is a possibility that re-
mains to be investigated. Specialized
fields of most evident interest are neu-
rology. psychiatry, and psychology. The
degree of usefulness in any of these fields
may well depend upon the development

of specialized procedures and techniques.

Music applications are also of interest,
especially in voice training. The voice
teacher can often recognize deficiencies
without being able to get the idea in-
volved across to the student easily. One
music expert. with whom the stretcher
was discussed in some detail, is very en-
thusiastic about the vocal training pos-
sibilities of the device. The playing of
individual instruments for stretching is
also practicable, provided only one musi-
cal tone and its harmonics are involved.
In other words, an instrument such as
the piano or organ is not suitable.

At the outset, it was hoped that the
speech stretcher could be used to effect
an improvement in the intelligibility of
speech in such a manner as to lower the
signal-to-noise threshold in speech-com-
munication systems. Qualitative tests
that were made provide no firm basis for
oplimism in this regard, but further ex-
perimentation is ueeded for conclusive
results.

For practical uses the 82-channel
stretcher is overelaborate. The results
that can be obtained with as few as six
channels are surprisingly good. For most
purposes, 8 to 10 channels would prove
to be entirely adequate. In terms of
cost. the device can be brought within
easy reach of schools, speech clinies, and
researclt organizations.  The speech
stretcher is a tool which should find in-
creasing popularity as its potentialities
become more widely known.
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TV INSTALLATIONS
(Continued from page 14)

placeable channel-tuning sections for
UHF or VHF reception. The continuous-
range luner is provided with a switch
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PROFESSIONAL CUSTOM BUILDERS CAN OFFER A CHOICE OF CONTINUOUS OR TURRET TUNING

position at which a phonograph input is
cut in. At that position and throunghout
the FM band, the video circuits are
turned off automatically.

Other important features which are
provided for optimum operation are

FIG. 7. UNDERNEATH VIEW OF THE TV CHASSIS
keyed automatic gain control, and auto-
matic control of horizontal synec.

Circuit Components:

In order to minimize parts failure and
(Concluded -on page 38)
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NOW--you can have
FINER RADIO and

RECORDED MUSIC

In your own home.

THIS COMPLETELY NEW KIND OF
MAGAZINE WILL SHOW YOU HOW

Devoted fa the Inferests of Audo.philes

Here Is a Partial List of the Contents in the Current Issue

Custom Radio-Phonograph installations

A 7-page section, with 14 beautiful photographs, illustrates
the newest methods of getting high-quality performance and
million-dollar appearance at very reasonable cost. Philip
Kelsey offers a wealth of ideas for your own use, and to
sell others, if you are doing custom work.

Information about Orchestras and Recordings

C. E. Burke, one of the leading experts on recorded music,
explains why much of the finest work of the classical and
modern composers is excluded from public performances,
and what the recording companies are doing now to make
“lost” compositions available now.

Getting Top Performance from a Klipschorn
The performance of a given type of speaker depends, to a
large extent, on the associated equipment used to drive it.
So we asked Paul Klipsch to give our readers the benefit of
his experience in selecting equipment to drive a Klipschorn.
His reply makes very interesting reading.

The Growing Popularity of Fine Music on FM
Most of the 665 FM slations now on the air are doing an
excellent job of providing fine entertainment to fast-grow-
ing audiences. This article tells about some of the stations
that are building big audiences with programs planned for
people who want the best in music.

A Review of Preamplifier Designs

This article, by Allen Macy, reviews the purpose, design,
and performance of all the various standard makes of pre-
amplifiers. From it, you can decide which particular model
is best suited to your needs, or which might be better than
what you are using now.

The FAS Audio System
There is no doubt but what the serics of articles in Rapio

High-Fidelity

Published by Milton B. Sleeper Address:

Savings Bank Building, Great Barrington, Mass.

COMMUNICATION on the Fowler-Allison-Sleeper svstem has
inspired more people to build new audio systems, has done
more to improve bass response, and has started more con-
troversies than anything published before. For those who
missed the original series, the complete data on building
an FAS system is published in HicH-FipELITY.

Facts about Audio Amplifiers

Reépresented among the many different types of amplifiers
are certain featurcs of basic importance, others that are
important only in specific kinds of installations, and a few
that are merely point-of-sale features. Robert . Newcomb
brings out these points, good and bad, in his discussion of
amplifier designs.

All about Imporiant Record Releases

People from all over the world consult Jack Indcox about
selecting records. His record reviews in HicH-FIDELITY are
invaluable to collectors because they include notes on the
music, composers, conductors, and comparisons with other
recordings of the same selections.

Other Features You Mustn’t Miss

These are only a few of the features appearing in the cur-
rent issue of Hicu-FipELITY. It's a big magazine, with four
or flve times as many articles on audio and related sub-
jects as in any monthly publication. And you will find it
refreshingly different in style and appearance from any-
thing you have ever seen before.

Don’t Wait Till I’s Too Late

A year’s subscription (4 big quarterly issues) will give you
a full 12 months’ supply of information and new ideas you
won’t find anywhere else. And a 3-year subscription will
save you exactly $6.00 over the single-copy price. The
coupon below will bring you your first copy at once.

Mr. Charles Fowler, Editer, HIGH-FIDELITY
Savings Bank Building, Great Barrington, Mass.

| want to be a Charter Subscriber to HIGH-
FIDELITY Magazine. | enclose my remittance for:

[1 $3.00 for one year {SAYE $1.00)
[ $6.00 for three years {SAYE $6.00)

Name:

Add 50c per year for Canada, $1.00 foreign.
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Design Data on the
Internationally Famous

WILLIAMSON
AMPLIFIER

A new book by D. T. N.
Williamson, designer of this
renowned audio amplifier,
has been published by the
"Wireless World"’ of London.
The author, formerly of M. O.
Valve Company, and now with
Ferranti Research, Ltd., has
added a considerable amount
of information on high-fidel-
ity reproduction, filters, and
an automatic fader to reduce
gain while records are being
changed.

This book contains 36 pages
with 31 photos and diagrams.
Postpaid

PRICE $1.00 i, \pe Us.a.
NOW AV AILABLE FROM

RADIOCOM, Inc.

Great Barrington, Mass.
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TV INSTALLATIONS
(Continued from page 36)

servicing, components such as plastic-
molded paper capacitors, hermetically-
sealed electrolytic capacitors, and selen-
ium rectifiers are used in these sets.
Selenium rectifiers have proved consid-
erably more dependable than vacuum
tube rectifiers for the power supply. A
field service survey conducted over a 2-
vear period has disclosed only .25% fail-
ures. Used in the combination bridge
and full-wave power supply arrangement
which can be seen in Fig. 7, selenium rec-
tifiers offer the important advantages of
less heat dissipation, better regulation.
and a saving in power consumption.

A universal type of picture-tube
mounting is employed, capable of accom-
modating any tube from the 17-in. rec-
tangular to the 24-in. round size. Cor-
responding bezels and finishing accesso-
ries are also supplied.

MCC SERVICES
(Continued from page 24)

in any service area. The FCC may au-
thorize as many as four carriers to a
given service area depending upon the
needs of the community. Based upon
conclusions drawn from FCC actions in
effecting assignments in this service, it
appears that, for satisfactory service,
companies can use the same frequencies,
provided co-channel stations are sep-
arated by a distance of about fifty miles.

Typical Operators:

Most MCC licensees are operators of
telephone-answering  services.  These
organizations, usually of long standing
in large communities, are set up to
answer a business or professional man’s
telephone when he is away from his of-
fice. In the event a customer’s telephone
rings two or three times and is un-
answered, the service answers the call.
They then pass the message on to the
customer when he can be reached. Oper-
ators of the telephone answering services
naturally want to extend their service so
that they can reach customers in their
cars. In the first place, these business-
men are already in the field of communi-
cations; second, they ecan readily super-
impose the added expense on their pres-
ent business overhead; third, the custom-
ers of these answering services provide
a choice nucleus around which an MCC
operator can build new service: fourth,
reaching customers in their cars by radio
is a natural extension of the service. It
adds to the attractiveness of the service,
and operators have been quick to exhibit
it in their promotional material. Typical
examples are shown in Figs. 3 and 4.
Finally, furnishing radio dispatch service
adds prestige to the telephone-answering

FM-TV,
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company, convenience, and marks it as
progressive and forward-looking.

Two other groups are made up of
motor vehicle fleet operators, and busi-
nessmen who want radio communication
for their own use, but who are ineligible
for one of the types of private service
authorized by the FCC, or who find the
installation of such a service too expen-
sive for their own use exclusively.

It is interesting to note that, before
the FCC issued its final decision in the
general mobile proceeding, the frequency
152.15 me. was available on an experi-
mental basis only to almost any type
of business. As a result, so many busi-
nesses began using radio that in some
crowded urban areas the interference on
this channel became extremely severe.
As a result, the Commission, in its final
general mobile decision, deleted the fre-
quency (effective November 1, 1949) for
this almost unrestricted use, and assigned
it to the MCC on the theory that a co-
ordinated use, effected through a com-
mon carrier, would be more beneficial
to the users.

During the experimental period many
concerns became so dependent upon the
use of radio that they instituted MCC
systems in their own communities and
immediately became their own best cus-
tomers. To name but a few types of
businesses that have done this, there are
fuel oil and bottled gas distributors, am-
bulance services and funeral directors,
protective patrol organizations, and re-
frigeration repair services.

FCC Rate Requirements:

The domestic public land mobile radio
services are dedicated to public corre-
spondence. All licensees in the business
are required to serve the public without
discrimination, just as any public utility
does. The rates charged for service must
be filed with the FCC. The tariff is a
complicated document which, in reality.
is the contract between the MCC and
his subscribers. It must conform to the
FCC requirements governing tariffs filed
by all carriers. The tariff contains the
rate structure covering the service and
the terms and conditions under which
service is provided. Rates are a subject
upon which there is considerable infor-
mation and experimental data, but at
the same time little agreement among
MCC operators. The rate structures vary
considerably from operator to operator
but with one common element — their
rates are uniformly lower than those of
the telephone companies which provide
mobile radio service. Tt will, apparently,
be some time before rates are worked out
on a uniform basis. Such variables as
overhead expense, number of units
served, demand for the service in the
community, and various other factors
account for current differences.
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FOR YOUR CONVENIENCE, TELEPHONE
NUMBER OF EACH COMPANY IS SHOWN HERE

Adair, George P. ... .o, . 8
Washington, D. C.: Executive 1230

Alford, Andrew ... ... 8
Boston: HAncock 6-2339

Altec Lansing Corp. ... 35
New York City: Algonquin 5-3636
Beverly Hills, Calif.

Andrew  COrp. ..., 7
Chicago: Triangle 4-4400
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Sidney, N. Y.

Boontoon Radio Corp. ... 28
Boonton, N. J.: Boonton B-0795
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Cleveland, Ohio: EX 1-8888
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Washington, D. C.: Sterling 0111
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Chicago: Radcliffe 3-4100

Du Mont Laboratories ... s 1
Clifton, N. J.: Sherwood 2-7400

Eitel-McCullough, Inc. .. ... e, 40
San Bruno, Cal.: San Bruno 400

General Apparatus Corp. ... ... . 39
So. Egremont, Mass.: Gt. Barrington 560

Hammarlund Mfg. Co., Inc. ... ... . 3
New York, N. Y.: Longacre 5-1300

High-Fidelity Magazine .. ... ... 37
Gt. Barrington, Mass.: Gt. Barrington 500

Jansky & Bailey ... ... ... 8
Washington, D.

Jones, Howard B., Division ... 9

Chicago: Neveda 2-2000

Kaar Engineering Co. ... ... 29
Palo Alto, Calif.: Davenport 3-9001

Kear & Kennedy ... .. .. .. . e 8
Washington, D. C.: Sterling 7932
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Hope, Ark.: Hope 995

Langevin Mfg. Corp. ... 38
New York City: Endicott 2-7200
Link Radio Corp. ... .. 4

New York City: Chelsea 2-1100

Mavurer, Inc., J. A, 9
Long Island City, N. Y.: Stillwell 4-

May, Russell P. ... 8
Washington, D. C.: Republic 3984

Measurements Corp. ... 7,28
Boonton, N. J.: Boonton 8-2131

Motorola, Inc. ... R Back Cover
Chicago: Spaulding 2-6500

Radiocom, Inc. ... ... 9,38
Gt. Barrington, Mass.: Gt. Barrington 500

Radio Engineering Labs. ... . 30
Long Island City, N. Y.: Stillwell 6-2101

Radio Wire Television [nc. ... 9

New York City

Ray, Garo W. ... ... RS, 8
Stratford, Conn.: Stratford 7-2465

Raytheon Mfg. Co. ..o, inside Front Cover
Newton, Mass,: Bigelow 4-7500

United Transformer Corp. ... . Inside Back Cover
New York City: Algonquin 5-3500

Weldon & Carr ..o 8
Washington, D. C.: Michigan 4151

Wincharger Corp. ..o 10
Sioux City, lowa: Sioux City 8-6513

Workshop Associates, Inc. ... 9

Newton Highlands, Mass.: Needham 3-0005
Zenith Radio Corp. ........

General A

G. A. Crossover Networks for

BASS REINFORCEMENT

Choose the Crossover Frequency You Prefer

SLOW-ATTENUATION NETWORK, as described in Radio Commu.nication
Magazine, May, 1951: You can add an FAS Air-Coupler to provide h‘fiss
reinforcement for Your present speaker, operating at any crossover point
listed below. Only one inductor is necessary, plus the associated condensers
and level controls.

Choose the inductor according to the impedance of your bass speaker.
Matching to your upper-range speaker can be accomplished with the level
control after installation.

Crossover Bass Speaker Bass Speaker Bass Speaker
Frequency 4 Ohms 8 Ohms 16 Ohms
125 Cycles Inductor B Inductor A

$6.00 $10.00

250 Cycles ... Inductor B Inductor A

________ . $6.00 $10.00
Inductor C ... . Inductor B
$4.00 .. $6.00

Add $4.00 for the associated capacitors and the level controls

SHARP-ATTENUATION NETWORK, as described in Rflllio Communi.cation
Magazine, December, 1950: If you prefer sharp attenuation, order two indue-
tors of the type listed below, according to the impedance of your bass speaker
and the crossover frequency you prefer, Matching to your upper-range
speaker can be accomplished with the level controls after installation.

450 Cycles

Crossover Bass Speaker Bass Speaker Bass Speaker
Frequency 4 Ohms 8 Ohms 16 Ohms

Inductor A
$10.00 each

Inductor A
$10.00 cach

Inductor A
$10.00 each

Indactor B
$6.00 each

Iuductor C
$4.00 each

85 Cycles

Inductor A
810.00 each

170 Cycles

275 Cycles

Inductor B Inductor B
$6.00 each $6.00 each

Inductor C e
$4.00 cach

Inductor C
. $4.00 each
Add $4.00 for the associated capacitors and the level controls

SPECIAT.. AUDIO ITEMS — IMMEDIATE DELIVERY

350 Cycles
Inductor C
84.00 each

550 Cycles

1100 Cycles

Inductor C

$4.00 each

6-ft. Air -Coupler parts, {ine quality 34-in. plywood .. $34.50
Altec Lansing 600-B 8-ohm, 12-in. speaker ......... ...... .. ... $46.50
Racon tweeter CHU-2, for 3-speaker FAS system . ... .. ............ ... $23.10
Peerless S-230Q output transformer ... ... $26.00
Peerless R-360A power transformer .......... ..o $16.90
Peerless C-455A power choke ... $10.79
English KT-66 output tube, to replace 6L6 ......................... ... $5.25

Cash must accompany your order. No C.0.DJs. G. A.
guarantees that each part will reach you in perfect condition,
shipped in the original manufacturer’s carton.

paratus Co.

s ‘ South Egremont, Mass. Phone Gt. Barrington 560
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THE INCOMPARABLE

&7 3x2500A3

POWER TRIODE

Qutstanding in performance, outstanding in life, and outstand-
ingly low in cost . .. the Eimac 3X2500A3 triode is today the
prime component in many of the newest noteworthy electronic
equipments.

The excellent characteristics of the 3X2500A3 in CW, Modu-

lator or Pulse service, over a wide frequency range, account for

ersi et one in which 141 TYPICAL OPERATION
the diversity of applications in which it is employed. e
@
CLASS-B AUDIO /)AMPLIFIER
. . . (2 tubes
Medium Frequencies D-C Plate Voltage - 5000 vo:+s
. . D-C Grid Voltage - ~190 volts
AM broadcast, police and aircraft D-C Plate cu"eg,ﬁ .. 5 amps
communications, navigational aids, Plate Load - - - -« 5000 ohms
efc Driving Power - - - 59 watts
* Power Output - - - 8000 watts
o
CLASS-C R-F AMPLIFIER —-40 Mec.
D-C Plate Voltage - 4000 volts
. . D-C Grid Voltage - =500 volts
ngh Frequencws D-C Plate Current - 2.08 amps
: . Driving Power =« - - 136 watts
Short wave broadcast, commercial Power Output . - -10,000 watts
communications and teletype service, P
r-f heating applications, etc. CLASS-C EM TELEPHONY —110 Me.
{grounded grid)
D-C Plate Voltage - 4000 volts
D-C Grid Voltage - —500 volts
D-C Plate Current - 1.85 amps
. . . D-C Grid Current - 190 ma.
Very High Frequencies Driving Power - - - 1900 watts
. e Useful P Output - 75
Television broadcast, FM broadcast, setul Fower U.Pu 00 watts
i ¥ . - .
W communications, r-f heating, etc. MAXIMUM PULSE RATINGS
) Maximum
Plate Voltage
RF Service {plate pulsed). - I5 kv.
RF Service {grid pulsed) - 10 kv.
Modulator Service - - - 25 kv.
Complete data on the 3X250043 and other )
outstanding Eimac Tubes for CW, Modu- *Below 30 Mec. type 3X2500F3 (flex-
ible grid and cathode leads) may

lator, and Pulse Service are available in a be used.
new catalogue . . . Write today.

Follow the Leaders to

EITEL-McCULLOUGH, Inc.

San Bruno, California
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

40 FM-TV, the JourxaL of Rapio Coyyuxicarion
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The high Q toroiqg coil shown is 19”

Y ) i in diameter,
Perates in a 50 Kw, circuit at supersonj "

[4 frequency.

1S0 VARICK STREET o .NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y. . CABLES: “ARLAB"
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KUN\-CHANNEL SENS\CON D\SPATCHE 3

Engineered for your specific communication problem . . . whether it
be safety, protection, maintenance, repair, supervision, control — or
any of the countless uses that modern industry requires.

Motorola’s powerful Uni-Channel SENSICON Dispatcher is indus-
try’s top performer in low-cost FM 2-way radio. It gives you permanent
selectivity, voice dominance over noise, greater freedom from inter-
ference, longer life and freedom from obsolescence. The “Handie-
Talkie”* radiophone houses a complete FM transmitter-receiver and
power supply in a single compact unit . . . for vital communication
liaison in thousands of industrial applications.

It will pay you to investigate the possible application of Motorola
FM 2-way Radio in your operations . .. for you'll soon find that it
pays for itself by providing greater control, more economical use of
precious manpower and equipment, *Trade Mark of Motarala

0&%’2076’4/24 SPECIALISTS IN MOBILE RADIO

- MOTOROLA INC: COMMUNICATIONS AND ELECTRONICS DIVISION

4545 AUGUSTA BOULEVARD, CHICAGO 51, ILLINOIS
ROGERS MAJESTIC ELECTRONICS, LTD., TORONTO, CANADA
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