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Our Hat Is Off
to Television
Engineers

KARP METAL

217 - 63rd STREET, BROOKLYN 20, NEW YORK

Who Demand Superior
Craftsmanship in
Cabinets and Housings

Building housings for television apparatus requires
an ever-increasing degree of skilled workmanship
and precision. Demands of design engineers are
highly exacting.

Karp keeps pace with these higher standards by
turning out racks, cabinets, consoles, chassis and
other enclosures for telecasting equipment that
bears the names of leading manufacturers in the
field.

This month we are moving into our new plant
ot 70,000 square feet—the last word in modern
manufacturing quarters, equipped wijth newest and
most efficient facilities, including up-to-date paint-
ing and finishing department, scientifically air-
conditioned. In this new home we can serve exacting
needs better than ever.

For superior sheet metal cabinets, chassis and
housings for television, radio or electronic apparatus
of any kind, whether simple or elaborate, you will
like our quality and service. Get our quotations.

WRITE FOR NEW CATALOG

PRODUCTS C€O., INC.

N
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OFFICES IN 100 PRINCIPAL CITIES

are used during the night and the seventh, with two night

This seven-tower directional array was designed to protect
several stations operating on the same frequency. Six towers B! A W KN OX

pattern towers, give excellent daytime coverage. Due to
the location it was necessary to place gravel fills through
the ice to a depth of over 30 ft. before pile foundations
could be driven to solid ground. Towers are Blaw-Knox
Type CN, base insulated 225 ft. high.

BLAW-KNOX DIVISION of Blaw-Knox Company £
2046 FARMERS BANK BUILDING
PITTSBURGH 22, PA.

BLAW-KNOX DIVISION

OF BLAW-KNOX COMPANY
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TELEYISION
ASSEMBLY GO,

for the best in TELEVISION
for C“STM'B““.T installations

320° PICTURE 3 5
PROJECTION TELEVISION

Bausch & Lomb Optical Electronic System provides
a contrasty sparkling picture projected onto the
Eastman Kodak Glass Projection Screen, completely
glare-proof. Every part of the entire set is designed,
i 5 enginecered and manufactured for the express
|

purpose of bringing you the finest in television . . .
ready for CUSTOM-BUILT installations in homes,
schools, lodges, clubs, hospitals, taverns and other
public places.

BAUSCH & LOMB /1.3 PROJECTION 10" 12" or 15" TUBE

LENS TELEVISION .

RCA 5TP4 PROJECTION C. R. TUBE : . :
In to inst
PRE-WIRED 27-30 KV TRIPLER FLYBACK easy 0.5 all units
POWER SUPPLY b N

ALUMINUM COATED TOP PROJECTION MIRROR

EASTMAN KODAK GLASS PROJECTION T
SCREEN ‘ | § ? I ; i

PRE-WIRED, PRE-TUNED I. F. PICTURE & '
SOUND STRIP (PAT. PEND.)

DUMONT INPUTUNER
all channels — All FM Radio

RCA 12" HIGH FIDELITY PM SPEAKER STANDARD

MANUAL OF INSTRUCTIONS & SCHEMATIC MODE}LDS . e ex

] i ] i 30't ] i i t I A\

DATA prepared & gdlled by renowned ’rublé. eSSupl;r)llcieL:l lvr\:igt 3 1e3_tube
JOHN F. RIDER PUBLISHER, INC.

I.F. Picture and Sound Strip

(Pat. Pend.) completely

MODEL P-520 COMPLETE WITH RACK, HOOD & PICTURE wired, tubed, tested and
FRAME aligned. Has standard tuner

' pre-wired to handle 13 chan-
nels, ready to use with above
i unit.

Here's why Television Experts praise T.A.C. Television

L TAC

: TELEVISION ASSEMBLY
Our products contain every new development, | COMPANY GUARANTEE CHAMPION MODELS f
every new creation of television research. Our All components ore of the finest 4 WITH

. . . 1it -

efforts are bent towards quality and this PR RS E SRR < DUNONT INPUTUNER
i i i G tee. All TAC Assembli
tncularly_ evxdent,m the performance of our e, A ARE (feoilics Givesteaniinags tmiagiar !
Assemblies. That’'s why men who know tele- besomblod eeeerthng 06 all 13 channels plus ol {

vision are telling others about T.A.C. supremacy. [ directions.. ) fFM R”adicl:. Available
or all tube sizes.

Smart, Modern

Available only through Ruth
EE US“@ N National Parts Distributors cfa'.':u':”& ;.;'m
Write us for list Cabinets for 10

Write for literature

TELEY
ASSE M[Lv E@ 940 Bushwick Ave., B’}flyn 6, N.Y.

St

12" or 15"
tube chassis

Our own exclusive designs, avail-
able for all T.A.C. models. Details
on request,

%
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8-ELEMENT BEAM, CHANNEL 2, WEIGHT 3/, LBS.
POWER GAIN OF 20 OVER A FOLDED DIPOLE

BEAM ANTENNAS
3, 16, OR 32 ELEMENTS
FOR FM AND TELEVISION

SPECIAL BEAMS PEAKED TO ORDER
ON ANY FREQUENCY, 30 TO 600 MC.

All-Dural Construction, Matching Transformer
For Any Line. Send for Hlustrated Folder.
State Your Needs.

W. F. HOISINGTON

UHF RESONATOR CO. GUION RD., RYE, N. Y.

ATTENTION . ..
SERVICE DEALERS

ESPEY Model 7-B-1

Mr. Service dealer!

Are you reaping the full advantage of the tremendous replace-
ment market that exists today? DMost of your customers are in
need of a modern AM-FM radio receiver chassis. They will
select ESPEY Decause ESPEY chassis are the finest available
on ihe market today at the lowest price.

Head and shoulders above the crowd, from an engineering,
design, manufacturing and quality standpoint. All features that
are needed in a modern receiver are included, together with all
hardware, speakers, and antennas required to make your in-
stallation job quick and easy.

There are millions of console sets in existence today whose
owners are now aware how easy it is to install a modern AM-FM
ESPEY chassis. This large market is growing bigger every day,
as more and more owners decide that they want FM. And this
opportunity is reserved for YOU

For further information about this terrific potential, drop a
line today to Dept, I'M-12.

ESPEY MANUFACTURING CO. INC.
528 East 72nd Street, New York 21, N. Y.
“Established — 1928”

Entered as second-class matter August 22, 1945, at the Post Office, Great Barrington, Mass., under the Act
of March 3, 1879. Application for additional entry at the Post Office, Boston, Mass., pending. Printed in the U. S. 4 3

MEMBER,
AUDIT
BUREAU OF

CIRCULATIONS



NEVER BEFORE

THE NEW
NATIONAL HFS
$125
(power supply extra)

Complete Coverage
27 mcs-250 mecs!

Covers all mobile com-
munication services, as
well as fixed services. Re-
ceives CW, AM OR Fm!
Superheterodyne with
superregenerative 2nd
detector.

Mobile, Portable
or Fixed!

Operates from standard
110 volt, 60 cycle Na-
tional 5886 power sup-
ply, National 686S 6-
volt vibrator-type power
supply or batteries! Built-
in speaker. Light.

See your nearest
National dealer listed
in the classified section
of your 'phone book.

e e e e

AST January, we said in this

column: “Probability is that AM
production will hover around 1,000,000
sets per month in the first half of 1948,
and may drop considerably below that
figure in June and July.”

Following a spurt in the 5-week month
of September, AM sets fell off to make
October the third lowest month of this
vear. Compared to October 1947 AM
production of 1,827,866 units, October
1948 is down 52%. AM sets manufac-
tured through October *18 are 269% be-
low the same period in "47.

TV sets were up 7,021 in October over
september, and KM sets down 1,667.
Actually the weekly production rate was
up substantially in October for both FM
and TV, because September figures were
for 5 weeks.

Total TV sets produced since the be-
ginniug of last year have now passed the
34 mithon mark, and FM sets are al-
most up to 2% million. From the spon-
sors’ and the broadcasters’ points of

view, these represent a very considerable
chunk taken out of the AM listening
audience. Production of AM sets, how-
ever, represents a very small increment
in AM listening. Most of those sold in
the domestic market replace old sets
that have been discarded, or go into
homes where there are one or two AM
models already

All FM and TV sets are console or
table models designed for home use, and
are sold in the U. S. A. The RMA
figures on AM types lump portable, auto-
mobile, and export models together with
those for home use. If the latter were
shown separately, the figure would be
startlingly low.

Next year, another record will be pre-
sented on this page. Each new month’s
production figures will be represented as
a per cent increase or decrease over the
average monthly FM, AM, and TV pro-
duction in 1948. We couldn’t make such
a comparison this year against 1947, be-
cause FM and TV were just starting.
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MALDEN, MASSACHUSETTS

FM-AM-TV Set Production Barometer, based on monthly figures compiled by the RM A
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~ SNOW-FIGHTERS GO SMASHING THROUGH
MOUNTAIN PASSES OF WASHINGTON!

Motorola 2-way FM keeps plows on the road in constant coinmunication
with central dispatcher’s office (lower right). The famous Lock-In Tube’s
superiority makes it the ideal choice for equipment on the road, in the air,
on the rails—for marine radar, FM and television.

Motorola FM and Sylvania Lock-Ins
help man the husky plows!

ATTLING through giant drifts, the ~ There’s no warping or weaving of
B snow-plows of the State of Wash- elements. Connections are short and
ington’s Department of Highways  direct; there are few welded joints, no
force their way through high, remote soldered ones. Top location of getters
mountain passes to open the roads for cuts down losses...separation of getter
traffic. Automotive equipment couldn’t material from leads reduces leakage.

have a tougher assignment. See Sylvania Distributors, or write

To keep the plows in constant touch Radio Tube Division, Emporium, Pa.
with Department Headquarters, Wash-

ington counts on Motorola 2-way FM. f ]
And for tubes that will stand up under l
the most severe conditions, Motorola

counts on Sylvania Lock-Ins in its mo- _ L R
bile units. These tubes stay firmly in '*
place, no matter how rough the going.

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC LIGHT BULBS

December 1948—formerly FM, and FM Ravio-ELEcTRONICS 5



EPRODUCTION QUALITY? The Western Electric
1304 Set combines the 109 Type Reproducer
Group with its extremely low intermodulation dis-
tortion and a unique new driving mechanism (shown
in Fig. 1) that cuts flutter to a value lower than many
standard recording equipments.

Even the small amount of flutter originating in the
mechanism’s simple gearing is damped in the novel
filter of Fig. 2. Result: a flutter level, including wouw,
of less than 1/10 of 1% at both 78 und 33-1/3 rpm.

The platter has been isolated from the sources of
rumble by means of the drive isolation coupling (Fig.
4), the fabric belt, and by mounting the eatire drive
mechanism on rubber vibration mounts (Fig, 3). The
large drive pulleys, the use of large belt wrap around,

(TP
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and an adjustable spring loaded idler pulley prevent
belt slippage problems.

OPERATING CONVENIENCE? Speed change-over at
the throw ofaswitch. Accelerationte 33-1/3rpminl/9
revolution—to 78 rpm in less than 1/2 revolution. Rapid
slowdown — no overdrive — convenient flange on
platter for quick stopping.

And playing time variation is less than * 2 seconds
in 15 minutes!

Scientific placement of elements facilitates operation.
An annular groove in the platter makes it easy to grasp
edge of 10- or 12-inch records. 706A Guard provides
automatic arm rest, keeps stylus from dropping on
panel, catching in turntable felt, or striking edge of
revolving platter.

FIG. 2

FIG. 1 e g

A single helical ring gear (a), is permanently meshed with two
pinion gears (b), each driven by an overriding clutch (c). Revers-
ing direction of motor rotation disengages one overriding clutch,
engages the other to change platter speed. Permanently meshed
gears eliminate possibility of flutter caused by wear of engaging
and disengaging.

FIG. 3

The entire mechanism, including. motor, floats separately from
frame and platter shaft on three large rubber mountings (f).
Motor, in turn, is isolated from the gear system by smaller rubber
mountings (g) and the use of belt drive.

As shown in cut-away view, a coupling (e) allows each pinion and
associated shaft to move a short distance along its axis. The
bottom of each pinion shaft projects into an oil-filled chamber (d)
for damping axial motion. Because of the helical gearing and the
high inertia of the turntable platter, irregularities in the drive
tending to cause flutter are taken up and damped in axial motion
of the driving pinion.

FIG. 4

Drive isolation coupling (h), provides the only connection between
driving gear (i), platter shaft (j) and platter support (k), completing
the separation of drive mechanism from platter. This coupling—
very rigid in rotational plane, highly flexible in all others —transmits
the driving motion, but isolates the rumble-causing motion. Platter
and support ride on a hardened single ball thrust bearing (m).

FJ axp TELEVISION



HE WESTERN ELECTRIC 1304 Type Repro- ments. It is available in a variety of cabinet
ducer Set is a single compact unit, readily arrangements to permit the greatest possible
adaptable to a wide range of installation require- flexibility in installation.

FIG. 5 FIG. 6

The 1304 Reproducer Set. includes a floor type cabinet with or with- m0qnting standard amplifying equipment (Fig. 6). In either -case,
out a removable door. The 701A Shelf is available which provides additional space for equipment is available at the rear of the

record storage space (Fig. 5), or the cabinet may be arranged for cabinet.

FIG.7 FIG. 8
If you want the superb reproduction and the operating convenience You can also use the drive mechanism of the 1304 with your own
of the 1304—but prefer to use an existing table or a specially built reproducer group. The 305A Panel is drilled to take the 109 Type
; cabinet — just specify the 304 Type Reproducer Panel. This is a Group, and is furnished with 706A Guard, equalizer knob and the
complete panel unit, all ready to install, with exactly the same required hardware for mounting the 109 Type Group. The 3058
drive mechanism used in the 1304. The 109 Group with 706A Guard, Panel can be drilled in the field to mount reproducer groups other
on-off and speed-change switches and platter are all included. than the 109.(706A Guard and equalizer knob not included.)

For complete information on the 1304 Reproducer or Reproducer
Group — or on the 304, 305A or 305B Panels — call your nearest
Graybar Broadcast Representative. Or write Graybar Electric Com-
pany, 420 Lexington Avenue, New York 17, N. Y.

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

= QUALITY COUNTS -
December 1948—formerly FM, and FM Rapro-ErEcTRONICS 7
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FM ANTENNA GIVES YOU

GREATEST POWER GAIN
PER DOLLAR!

Only $250% side-mounted;
$435% top-mounted

Here is why the new
ANDREW Multi-V is your
best FM antenna buy:

v Power Gain of 1.6
—y Y 10 KW Power Capacity

v Top or side mounting with equal
ease

% Weighs only 70 pounds side
WRITE FOR BULLETIN 86 ey 50 Moladl fop

for complete detoils mounted
ﬁ' Y Low initial cost—low maintenance

Omnidirectional pattern

* %

Factory tuned to required fre-
quency — no further adjustments
required

Single feed point — single trans-
mission line

Built to withstand winds of over
100 MPH

Antenna can be completely as-
sembled on the ground

* X % %

Insulation resistance of feed line
can be tested without climbing
tower

WANT THE MOST EFFICIENT
LOW-COST FM ANTENNA FOR
YOUR STATION? BUY THE
ANDREW MULTI-V!

TRANSMISSION LINES FOR AM-FM-TV + AN-

TENNAS + DIRECTIONAL ANTENNA EQUIPMENT

* ANTENNA TUNING UNITS ° TOWER LIGHTINO

EQUIPMENTY * CONSULTING ENGINEERING
SERVICE

Andren

ORPORATION

363 EAST 75«h STREETYT - CMHICAGO 19

Eastern Office: 421 Seventh Ave., N.Y.C.

[BOVISION
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FCC Chairman Coy:
Addressing TBA conference in New York
on December 8: “The achievements of
the past year are made all the more im.
pressive when we consider the hard work,
ingenuity. and zeal with which the men
on the firing line have overcome count-
less handicaps. . The enthusiasm
energy, and imagination thrown into
their work by the men behind the
scenes prove that television is not only
a science and an art. Tt is also a cult.”

YR
! {l l’a

TV Tax on Taverns:
Pennsylvania Supreme Court has ruled
that taverns showing television must pay
the same fee as those showing movies
since, the Court holds, TV and movies
are essentially the same thing,

WMCT Memphis:
Now operating on channel 4, this new
Tennessee station has joined the CBS-
TV net, making the seventeenth affiliate.

Television Data Book:
Issued as an aid to DuMont dealers.
Loose-leaf binder contains information
on the DuMont line, tips on sales meth-
ods, typical customers’ questions and the
right answers, and a glossary of terms.

Better Pictures on Big Tubes:
Vlotorola has announced the perfection
of anastigmatic direct-view pictures on
16-in. tubes. Credited to Motorola re-
search engineer Dr. Kurt Schlesinger,
this invention employs a magnetic yoke
outside the neck of the tube.

Manual on Projection TV:
A large book of 96 pages, plus diagram
inserts, has been prepared by Television
Assembly Company, 540 Bushwick Ave..
Brooklyn 6. Data on the model P-520
projection receiver is presented in great
detail. Price is $2.50.

NBC Network Operation:
When the eastern and mid-west coaxial
cable network goes into operation on
January 12, the “Kula, Fran, and Ollie”
show sponsored by RCA at WBKB Chi-
cago will be carried by eight east-coast
stations, plus seven from St. Louis to
Buffalo.

Window-Type Antenna:
A very rugged TV dipole and reflector
assembly for window mounting has been
brought out by JFD Manufacturing
Company, 4117 Ft. Hamilton Parkway,
Brooklyn 19. This should be excellent
at favorably-located apartment houses.

FM anp TerLrvision



RJ-ZO FM-AM TUNER WITH SEPARATE TREBLE AND BASS BOOST CONTROLS

ARMSTRONG LIMITER-DISCRIMINATOR CIRCUIT USED FOR FM

AA-20 ALL-TRIODE 15-WATT AMPLIFIER
FLAT WITHIN 1 pB FroMm 10 1O 17,000 CcYCLES

HEAR THE NEW BROWNING TEAM FOR
HIGH FIDELITY ON FM, AM & RECORDS

Spend five minutes listening to the RJ-20 FM-AM
tuner working into the AA-20 all-triode amplifier and
then you’ll know why we are so very proud of this

BROWNING team.

Hook them up to your favorite loudspeaker and rec-
ord-player. Then check the operation on your pet sta-
tlions and test recordings.

Go over the FM and AM tuning: Try the variable II'
bandwidth on AM. Listen to the effects of the independ-
ent treble and bass boosts. Run up as much volume as
your speaker will take.

We invite you to be super-critical of the new BROWN-
ING tuner-amplifier combination because its perform-
ance will win your unstinted praise.

If you have a sharp ear for audio quality, you are sure
to be pleased with the treble and bass controls. Operat-
ing with a 2-stage amplifier on the tuner chassis, they
permit completely flexible adjustment to suit your indi-

vidual taste.
e A —

" Each unit has its own power supply, requiring only
the addition of a speaker and record-player. Data sheets
FMT-12, giving complete data on this equipment. are
ready for mailing now. Write for your copy TODAY.

December 1948—formerly FM, and FM Rapio-ELECTRONICS

AA-20 AMPLIFIER DATA

While the AA-20 Amplifier was designed specifically for
the RJ-20 Tuner, it is ideal for use with the RJ-12A FM-AM
Tuner or the RV-10 straight FM tuner. A unique feature is
the power takeoff for adaptation of an external noise-suppressor
and reluctance pickup preamplifier.

Lifelike reproduction and mjnimum distortion are obtained
from the use of triodes throughout. The two halves of a
6SN7GT are connected in cascade, and feed the push-pull
input transformer. This feeds the push-pull class AB1 6B46
power amplifiers. Fixed bias for the output stage is developed
in a bias rectifier circuit. The high-quality output transformer
has adjustable impedance to match any voice coil from 1.2 to
30 ohms.

Data sheet FMT-12 shows frequency response within 1 db
from 10 to 17,000 cycles. Totai harmonic distortion is less
than 1% %; intermodulation distortion within the amplifier is
held to approximately 2% %.

BROWNING
LABORATORIES, INC.
WINCHESTER, MASS.

ENGINEERED FOR ENGINEERS

IN CANADA, ADDRESS:

MEASUREMENT ENGINEERING, LTD.,
ARNPRIOR, ONT.



RCADe Luxe Video Console. Everything you
need to monitor, control, and switch camera
pictures. “Add-a-unit” design enables you to
expand these facilities as your station grows.

RCA Camera Control Type TK-10A. Makes
it practical to watch and control the picture
quality of station camera. Same size and appear-
ance as RCA’s switching units, film camera
control, and preview- and line-monitoring
units. These units can be grouped in any com-
bination to forma video console (shownabove).

sesbbbone
(XTI 21 g

RCA Studio Consolette Type 76-C4. This
flexible and easy-to-operate control unit per-
forms all the audio amplifying, monitoring,
and control functions of a TV station—large
or small. Can be used for single- or two-studio
operation, and for two transcription turntables.

! HAT PICTURE you see over there is a studio control
room for a medium-size television station—complete by
RCA, from sight to sound.

This room virtually puts entire programming under “push-
button” supervision. From here you control and monitor
studio programs . . . sound and picture . . . switch between «//
cameras, switch to network or remote programs, control and
monitor recorded sound, monitor the programs on the air.

In this room are large picture monitors for previewing
signals from remotes or networks and from the studio
cameras. In this room also is an audio consolette that con-
trols all program sound lines—from the studio microphones,
network audio line, studio and announce microphones, and
from the turntables shown in the foreground. A program
console . . . with its picture monitor for viewing the studio
line and the on-the-air picture . .. co-ordinates the program-
ming. Nothing included in this room that should not be
there. Nothing omitted that should be included.

Why do most TV stations go RCA all the way on studio
control-room equipment?

Because RCA control-room equipment has design flexibil-
ity to meet every station’s need and budget. Because RCA
control-room equipment is #nit-built . . . permits easy and
economical addition of extra units without a worry about
discarding the original equipment. Because a single company
makes the entire line . . . and bhacks it up!

For professional assistance in planning your television
station, call in an RCA Specialist. Or write Dept. 38L,
RCA Engineering Products, Camden, N. J.

/3 ing in TV-;
® One Source for EerythinS “Rey

RCA Program Directors Console Type
TC-5A. Television's most up-to-date direc-
tors’ control. Includes large-size picture
monitors for the studio outgoing line, for
previewing, and for “on-the-air’’ monitor-
ing. All switching under finger-tip control.
Low height for full studio visibility. Re-
cessed monitors for maximum image
brightness in a fully-lighted control room.
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2 Audio Consolette ‘, @ Program Director Position
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AMALING 'NEW

THE PORTABLE FM
RADIOTELEPHONE

by /.,

Compact, crystal-contro }ed 8-tube
FM transmitter and 11-tulje ultra-sen-
sitive receiver. Gives 8 hgurs contin-
uous service between charges which
can be made from car battery or 110
v.a.c. The “‘littdefone’” is ¢omplete in
one 8" x 8" x 312" case. Weighs only 9
Ibs. Ready for immediate 2§}vay opera-
tion on the 30-44 mc. lmnd. Gives 210
S mile coverage between units or much
greater coverage when used with a
fixed station or mobile fequipment.
Variety of accessories avaglable,

WRITE FOR FULL DETAJLS TODAY

RADIO, INC.

Builders of Precision
Radio Communication Equipment

7421 S. LOOMIS BLVD., CHICAGO 36, ILL.

THIS MONTH’S COVER

Sometimes new trends in our in.
dustry develop so quietly that they
reach substantial proportions before
fheir progress is generally realized.
This 1s true of Stanley  Joselofl’s
Storecast Corporation, and of the
extensive use of radio reception in
retail establishments. It’s astonish-
g lo think that in one store—Hess
Brothers in Allentown—there are 850
speakers that bring low-level speech
and music from “musical ceilings.”
This month’s cover shows one of the
six shopping floors where speakers
are built into the ceilings on 16-ft.
cenlers, More details will be found
on page 33.

'WHAT'S NEW THIS MONTH

1. Con¥usioNn 1N TERMINOLOGY

2. Liniter-DiscRIMINATOR Vs, Rario Derecror

3. Tue BaNkers' View or Researcn as aN INVESTMENT

We'd like to contribute toward elim-
]. inating confusion in a situation where
confusion 1s becoming worse confounded,
Consider, for example, the statement:
“Compared to a radio wave, a television
wave is extremely short in length.” This
was written by our highly esteemed con-
temporary Jack Gould, in The New York
Times of October 8. On the same page
there was a piece by Sidney Lohman en-
titled “About TV and Radio.” In its ex-
cellent article on “R. C. A.’s Television,”
Fortune introduced a new twist in refer-
ring to “another striking difference be-
tween video and radio.

These examples are quoted to point up
the increasing misuse of common radio
terms by those who seek to differentiate
between the two methods of broadeast-
ing.

Webster's New International Diction-
ary defines the noun “radio” as the trans-
massion and reception of signals by means
of electric waves without a connecting
wire.

In broadeasting images, speech, or
music, “radio” transmission is employed.
Television is just one method of trans-
mitting information by radio.

Imagine an article entitled “MecIntosh
Reds and Apples,” or reading that, “Com-
pared to chickens, Plymouth Rocks are
hard to raise.” Sounds silly, doesn’t it?

All breeds of chickens are still chick-
ens. A Plymouth Rock is just a par-
ticular breed. Similarly all radio signal
transmission of any type is still radio.
Television is just a particular kind of
radio transmission.

However, we do need to differentiate
between sound programs with and with-
out images, and we need some short-form
terms.

Perhaps
“video and audio.”

the most convenient are
Jack Gould would

have been technically correct if he had
said that waves used for video broadecast-
ng are extremely short as compared with
those used for audio broadcasting. The
word “broadcasting” is used because
speech relay systems and relays handling
both video and audio programs are op-
erated at wavelengths much shorter than
those in the TV broadcast band.

Sidney Lohman’s story might have
been entitled “About Video and Audio”
without causing anyone to raise a pro-
lesting eyebrow. Again, Fortune's story
would have conveyed a more accurate
idea as to exactly what things differ
strikingly if they had been identified as
video and audio, instead of video and
radio.

If this terminology isn’t nailed down
now, it may get completely out of hand.
Our good friend Sol Taishoff, editorial-
izing in his Broadcasting Telecasting,
suggests that NAB change its name to
National Association of Broadcasters and
Telecasters. The adoption of such a name
might be gratifying to Sol Taishoff, but
the correct terminology would be: Na-
tional Association of Video and Audio
Broadcasters. If the operator of a tele-
vision station isn’t a broadcaster, he must
be engaged in point-to-point service, and
we’re sure that isn’t what Sol meant!

The importance of accurate termi-
nology was discussed at length by Duane
Roller of Wabash College in the Amer-
ican Journal of Physics, March-April,
1947. He wrote:

“The role of language in a science is
of the utmost importance; for not only
is communication of ideas indispensable
if we' are to have any science, but the
symbology and framework of language
used in this communication are also the
very tools with which we think. We do
not think first, and then afterwards

FM axp Tevrevision
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pecial Services Directory (CCtmucd {0 page 12) Special Services Directory
- - translate the results into words. Instead, -

clear thinking and the correct use of

words are essentially the same process.”

METHODS ENGINEERS Let’s clear up our thinking about || §77777777TTTTTeTmTTIomesmememmmAT K
L television terminology, so that what we : FREQUENCY MEASURING

. . . L] 1

S E AT LT B To0s Fae Toare o Arnerica's say and write will be precisely what we | : SERVICE !
leading manufacturing plants use Topflight's mean. ! Exact Measurements af any time '
Printed Cellophane, Self - Adhesive Tapeto ’ '
meet A-N specs. - assembly line - follow A N . 1C . y RCA COMMUNICATIONS, INC. )
through - instruction labels. Easy to Apply. t the B ovember 19th r.nee“ng .Of Rivertiead, NIV == Rivertiead 2250 :
TOPFLIGHT TAPE CO. YORK PA o« the Radio Club of America, Major [ Point Reyes, Cal.— Inverness 82 |
: : Armstrong delivered a paper on the ratio | [ — ~TTTTTTTTTTTOTTIoT oo A mssm s ‘

detector. By way of introduction, he |
showed a diagram of the old Ultraudio

TR circuit to illustrate how, by merely re- f !
KAYI%&EE(;II;EEFCDCO' drawing it, it becomes the familiar regen- THE WORKSHOP

erative circuit. The difference, he ex-
Manufacturers of: : X o E e e T ASSOCIATES

plained, lay not in the circuit functions,

¥ .o . o . . INCORPORATED
I'elevision Test Equipment but in failure to comprehend those funec-
Laboratory Instruments lions years ago when they were the sub- Specialists in
Electronic Devices '}.etc.t (:f bheplengihyfideRorestanmstiony High-Frequency Antennas
) itigation.
14 Maple Avenue Pine Brook, N. J. Then’ pOL\lely looking tO\Vle’d court 66 Needham St., Newton Highlands, Mass.
Tel. CAldwell 6-3710 action in his suit against RCA, Major Bigelow 3330

Armstrong showed a succession of cir-
cuits to illustrate how, by redraw- |

C ing the conventional diagram of the ratio ‘I ELECTRONIC ENGINEERING
wstom - Asuill |

detector, it can be made to appear equiv- MASTER INDEX
SPEECH INPUT EQUIPMENT alent to the limiter-discriminator circuit. | |Covtarns the most complete bibliography avail

He also illustrated the similaritv of cir- ible on Frequency Modulation, Television, UHF,

° - B Broadcasting, Radar, and .over 400 other topics.
Recordin - T - ;
U.S. d g Co. cuit functions with an oscilloscope dem- | 1925-1945 edition $17.50

s e e onstration. o p 1935-1945 edition $ 7.50
; The outcome of patent litigation is | Descriptive literature on request
Was}""gtf’" _5’ D. C. hardly a subject for speculation here, but | |ELECTRONICS RESEARCH PUBLISHING
District 1640 | | e do have the uneasy feeling that the ‘ o,

fact of the Armstrong-RCA suit is hold- | | Pert A Gl SR N RSE
— - ing up wholehearted, industry-wide effort :
"Guardian" tc.) .p.roduce sets that .f:ﬂ'ord the full capa- | Collins Custom Components
bilities of FM reception. It may well be _7 7/ 3
300 MM. Code Beacons that this litigation is the one last source he ery inest
Obstruction Lights of resistance that FM must overcome FM TUNERS FM/AM TUNERS
b kc°d: Sla:hers . in its progress toward supplanting AM FM RECEIVERS
aCKae ighting Kits for audio broadcasting. Custom Matched Components

Send for Catalogue

HUGHEY & PHILLIPS 3 Not so many years ago, bankers C/o//l"na

326 North La Cienega Blivd. . looked upon engineering and re- | Audio Products Co., Inc.
tos Angeles 36, Calif. search, more often called “experiment- P. O. Box 368 : Westfield, N.J.
ing” then, as a wasteful frittering away
HIGH QUALITY REPRODUCTION of capital. Before the war, some radio

RADIO-MUSIC CORP.

REPRODUCERS R TURNTABLES

manufacturers shared that point of view

by disdainfully rating engineers as window-
dressing, to be locked up behind a door

€6 . M ” M
ENGINEERING and PRODUCTION marked  “Engineering  Department, ;
The KLIPSCH SPEAKER SYSTEM where they would be out of the way of AMPLIFIERS C SPEAKERS
| Stanaard & Custom Built Types for Private productive effort. F. M. _broadcqst quality for custom
Homes, Auditoriums, Hotels. Theatres The accelerated progress of radio has sound installations for the studio and

BROCINER ELECTRONICS LABORATORY || changed that attitude, and competitive thephe s

| 15467 SECOND AVENUE NEW YORK 28 | | urgency has put a premium on engineer- PORT CHESTER, NEW YORK

ing and research. Today, radio manufac-
turers employ more engineers than ever

, in the history of the industry.
RLESRROR And how ydo the bankers feel now? AMY, ACEVES & KING, INC.
PROFESSIONAL CARDS Well, the First National Bank of Boston _Specialists in the
IN THIS DIRECTORY probably expressed the current attitude Desigreapdiingeaiiationiof
‘ ' of that group in its recent New England HIGH-GAIN
$12 Per Month for This Standard | | Letier, from which we quote the follow- AM, FM, and TELEVISION
Space. Orders Are Accepted ing comment: ANTENNA SYSTEMS

With some of the more fundamental |
{ elements of costs such as wage rates and |
' (Continued on page 14) |
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taxes virtually frozen on a high plateau, , —

there is urgent need for relief. This can

best be brought about by effect] .
yand/ey 8” ga[/éy sf;rch‘onloz:lng lex‘tlefslilve )sc:le?c“IVx? rittzs RAYMUND M. WII.MUTTE IﬂC.

broadest sense, research means “Yankee

Professional Directory

AIY ORGANIZ_ATI(?N (_)F ingenuity gone scientific.” Research in Paul A. deMars
Qualified Radio Engineers its scope covers all forms of activities Associate
DEDICATED TO THE that have to do with the discovery of Consulting Engineers
SERVICE OF BROADCASTING new products and the improvement of old Radio & El;actrom'cs
. products as well as the devising of o e
National Prees Bldg., Washington, D. C. better methods, processes, and proce- 1169 (hur“h\:f;l}\i;lg‘:(;u 2 l()"‘*ca't“r 1234
dures. . .

Research covers both theory and prac-

7 | tice. The academic institutions carry on
i 9 .
most of the fundamental research, as this
= 1~ | " | RUSSELLP. MAY

field is primarily concerned with the dis-

Andrew Corporation | covery of new theories, the extension of CONSULTING RADIO ENGINEERS
| knowledge, and the training of men and
Consulting Radio Engineers women in scientific methods. Without * % X

fundamental research, far-reaching tech-
363 EAST 75th STREET, CHICAGO 19 nical development would not be possible.

Triangle 4400 While industrial firms find it necessary
| to do a certain amount of fundamental
| research, the preponderant part of their
NEW HEADQUARTERS work is confined to applying research to

the solution of practical problems. In
GARO W RAY many phases there is no sharp line of I'Y N N E c ¢ S M E B Y

demarcation between the two classes of , 2 /
( h'ng

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

investioati bec: . N D 2 . onsu
CONSULTING RADIO ENGINEERS in es‘ 1gation because .lh(y often inter- |
mingle when pure science serves as a IQ ‘l‘ (() X
Standard, FM and Television Services guide for experiments and regions to be | adto T-ngineers
explored for utilitarian results.
- . 820 13th St., N.W. E
HILLTOP DRIVE o Since private concerns have pavrolls l St N X.8073
SO, CRE Tel. T-24 . and taxes to meet and materials to buy, | WASHINGTON 5, D. C.
|

- research must pay its way, and the
dollar results must be rung up on the

ANDREW ALFORD | | cash register. When well organized and RADISCZTISGUIh?Eig

directed under able management, re-

Consulting Engineers scarch pays large dividends. Some firms
reporl that every dollar invested in re- | DIXIE B. McKEY
ANTENNAS & RF CIRCUITS search brings a return of fifteen dollars. &

A noted scientist of a foremost Amer-
ican firm gives unqualified endorsement ASSOCIATES
to research investment in the following
words:  “Because the methods which
science uses, both fundamental and ap-
plied, are so powerful and certain in
DALE POLLACK achieving the en(ls.sought, nmoney spent RATES FOR

through well-organized research and de-
FREQUENCY MODULATION velopment departments is the least risky PROFESSIONAL CARDS
and potentially the most profitable of all
the expenditures in which industry ven-
tures capital.” - i

The ll)eal evidence of the profitable- | | $12 Per Month for This' Standard

352 Pequot Avenue  New London, Conn. ness of effective research is found in the Space. Orders Are Accepted
New London, 2-4824 ‘ record of American business enterprise. | for 12 Insertions Only

This record shows that industries which .

applied scientific methods and adopted ’ - -

T modern appliances—such as the petro-
I/////// leum, automobile, chemical, and electrical ; 7 NA THAN

Laboratory and Plant:
299 Atlantic Ave., Boston 10, Mass.

Phone: I Ancock 6-2339 1820 JEFFERSON PL., N.W. REpublic 7236

WASHINGTON 6, D. C. REpublic 8296

development and research
transmitters, receivers
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communications systems

Preliminary sur- \‘i\?\ \ \

veys,management
and operational X \ |
consulting service \\\\’\
based on practi- \\

N
s

industries—have without exception made

the greatest progress and they are in the WILLIAMS
I FM TV AM

.

|
|

| best position to deal with difficult prob-
, lems in a keenly competitive age. Re-

cal experience
with AM, FM and [
-~ |

Facsimile. Al search has been termed the “elixir of life ’ ) Cons”ltzng E”gzneer

of industry, ever renewing its youth and

vigor” which makes possible flexible ad- ’ 20 Algoma Blvd.

Justments. It is not a question as to Phone: Bl bhawhk 22 Oshkosh, Wis.
(Concluded on page 15) }
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whether a firm can afford to carry on re-

search work. Not to do so, on the con- |

trary, is to gamble with survival.
RANK 1II. There is a growing realization by busi- McNARY & WRATHALL
ness enterprise of the importance of re- CONSULTING RADIO ENGINEERS
MCIN TOSH search, as 1s shown by its phenomenal v v v

growth. During the past quarter of a

century, the number of firms engaged in 906 National Press Bidg.  DI. 1205

Consulting Radio Engineers

710 14tk St. N.W.. Wash. 5. D. C industrial research has multiplied eight- Washington, D. C.
O oL/ ANEEL T GO AN fold, while expenditures for this purpose .
MEtropolitan 4477 4 on J p = p, Pose | 1 1407 Pacific Ave. Phone 5040
p | have increased fifteen-fold. Industry is | Santa Cruz, California

spending currently around $750 million

| annually on research developments, an = —

amount more than twice as much as

WELDON & CARR during 1940. Total expenditures for re-

CONSULTING RADIO ENGINEERS search of all kinds, including the amount KEAR & KENNEDY
spent by colleges, foundations, and the

Washington, D. C. Government, are in the neighborhood of Consulting Radio Engineers
1605 Connecticut Ave. M. 4151 $2 billion. While this seems like a huge
sum, it 1s less than 1% of the aggregate
Dallas, Texas value of our gross national product.

1728 Wood St. Riverside 3611 Great as are our scientific achieve-
ments, it is well lo realize that results do

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

not come overnight. Patience, definite ob-

- 7 jectives, careful planning and checking.
COMMUNICATIONS RESEARCH as well as the selection of thoroughly
CORPORATION trained personnel are required. It is esti- GEORGE P. ADAIR

mated that it takes about seven years,

System Planning—Engineering on the average, from the test tube to \ Consulting Engineers
Research & Development ! commercial use of a new product. In addi- | i - ]
FM—TV—F"C_Sim_“e tion to the development of new products, Radio, Communications, Electronics
YHF—Communications the principles of research can be effec- | | 1833 M St., N.W., Washington 6, D.C.
60 E. 42nd St., New York 17, N. Y, tively applied to all phases of business | ) )
Mu 2-7259 operation such as cutting production | EXecutive 1230

costs through new processes and methods, |
| increasing manufacturing output. mar- |

keting, and the like. In other words,
REFERENCE DATA research represents better ways of doing

Bound volumes of FM and TELEVISION things and. in the final analysis, reflects |
the strength or weakness of management.

The benefits of research are shared not
alone by industry but by all workers and
consumers. Technical progress is the
foundation of modern civilization and
largely accounts for the difference be-
tween living conditions in America and

GEORGE C. DAVIS

contain a wealth of engineering and
patent material. Each volume contains
6 issues, starting with January or July.
They are available back to July 1941.
Price $5.50. By mail, 25¢ extra.

; Consulting Radio Engineers
501-514 Munsey Bldg.—Sterling 0111

Washington 4, D. C.

in most of the rest of the world. This

development, slow at first, was acceler-
ated with the passage of time, since

scientific advances are cumulative, and S _/4 £ C
took place in a spectacular manner dur- L . arone 0.

WATKINS 9-9117-8-9

Radio Engineering Consultants, ing the last quarter of a century. Not Consulting Engineers
Frequency Monitoring only has research over the decades pro- MECHANICAL—RADIO—ELECTRONIC
o o . vided “more goods for more people at PRODUCT DEVELOPMENT & RESEARCH
commefﬂﬂl nﬂdlo E(ll“ll- co- lower costs,” but it has been the chief Development Specialists in Circuits, Part
! International Building . W ashington, D. C. source n creating new jObS. In 1939, it Lists, Models, Manufacturing Drawings.

l 603 Porter Building 2 e (TR, L is estimated, about one third of the total 143-145 W. 22nd ST., NEW YORK 11

number employed had jobs that were

based upon inventions, scientific discov- l
cries, and developments. Into the rela-

WINFIELD SCOTT MCCACHREN tively short period of the war there were l R

ANDRASSORIATES compressed more scientific developments PROFESSIONAL CARDS

Consulting Radio Engineers than orcllna}rlly take place in decades, IN THIS DIRECTORY
ol and these in consequence have so ex-
G LR EERIALLSTS panded the opportunities for work that it .
PHILADELPHIA ' by . $12 Per Month for This Standard
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He asks an

Radar sends out pulses of electric waves which,
reflected from a target, return to reveal the
target’s location.

Likewise, the apparatus pictured above sends
electric waves over a coaxial telephone cable.
Minute irregularities reflect the waves back
to their origin; the echo makes a trace on an
oscilloscope screen and so tells where to look
for the trouble.

Telephone messages need smooth “high-

ways” over which to travel across country:
circuits able to transmit every talking fre-

BELL TELEPHONE LABORATORIES

Pioneers in the research of FM radio and television, and active in developing improvements in both fields today

@CHE

quency, without distortion. Television needs
even smoother highways and at many more
frequencies. So Bell Laboratories devised
this method of spot-testing the cable over
the entire frequency band needed for tele-
phone or television. It is so delicate that any
possible interference with transmission is de-
tected at once. Its use makes sure that every
inch of highway is clear.

This is another important example of how
Bell Telephone Laboratories constantly develop
finer communications for the nation.
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HOW STORECAST OPERATES BY FM

A PIONEER IN SELLING CAPTIVE AUDIENCES EXPLAINS THE PART OF SUCCESSFUL
STORECAST OPERATIONS THAT CUSTOMERSDON'THEAR-"BySTANLEY JOSE LOFF*

F broadcasters can play an im-

portant part in the develop-
ment of storecasting as a new, different,
and powerful medium, an all-inclusive
advertising, merchandising, and sales
promotion service that has come into
existence because of the great advan-
tages FM has to offer. In performing
this service, storecasting will also con-
tribute greatly toward creating public
demand for the kind of radio reception
that only FM can give.

It is the business of my company,
Storecast Corporation of America, to
perform a broad liaison service for
broadcasters, sponsors, and retail stores.
Public acceptance of storecasting has
become known throughout the industry.
T'he principal question put to us by
broadcasters is: “How can storecast tie
in with my FM operation and what’s the
payout likely to be?”

The best way I know to answer that
is to put the facts before you, so that
you can relate them to your particular
situation. I'd like to give you a quick
run-through on our experience up to the
present time.

The Start of Storecasting:

We started operations close to three
years ago in fifteen super markets in
Hartford, Connecticut. We worked with
a local Muzak franchiser, and piped mu-
sic and transcribed announcements to
the markets over leased telephone lines.

Our purpose was to reach the very
substantial caplive audiences the suver
markets offered, in the belief that here
was an unusual opportunity to sell food
products right at the point of sale.

We had noted the phenomenon of the
super market, and how it was absorbing
so many of the little grocery stores. The
little store had been warm and cordial,
with a friendly manager who did a lot of
personal selling. The big super market
was cold and impersonal, and its mana-
ger was much too busy administering his
operation to have a chance to meet and
know his customers.

The customers were pretty much on
their own, and the merchandise, espe-
cially the outside stuff that didn’t have
the store’s private label on it, was wag-
ing a feeble battle against anonymity,
crowded by so many other items on the
super market shelves.

It was pretty tough sledding at first,
because we had all kinds of problems
with equipment. It took a lot of doing
before we knew how and where and with

* President, Storecast Corporation of
America, 100 Fifth Avenue, New York, N. Y.

what to distribute our sound to get the
right music and voice penetration
through the strident noises of a busy
super market. Further, it was tough
sledding because we found we were doing
only a small part of the job.

More Than Programs Needed:

To achieve real success, we had to do
a whale of a lot more than merely pipe in
music and announcements. That by it-
self didn’t begin to take full advantage
of the great and peculiar possibilities of
this unique point-of-sale medium. We
virtually had to go into the grocery busi-
ness ourselves. We had to build an or-
ganization that knew intimately the
fine points of super market operation,
along with problems at the super market
headquarters level. e had to train
manpower and evolve our own methods
for merchandising our sponsors’ produects,
and evaluating space and shelf position.
We had to acquire a complete knowledge
of the nature and movement of each of
our products and the full exploitation of
tie-in possibilities—all these and a thou-
sand other details inherent in grocery ad-
vertising, merchandising, and sales pro-
motion.

Further, our operation differed impor-
tantly from any other medium because
of the sigrificant—and nerve-wracking
—fact that our sponsors knew our re-
sults and could check them almost down
to the last package. You can’t inventory
the grocery store on Monday morning to
find out how many 2ans of Chase & San-
born coffee Charlie McCarthy sold the
night before. But store-by-store results
of storecasting can be isolated.

That’s why so many other attempts at
this tvpe of business had failed. The ad-
vertisers can hold us under a contiuous
and ruthless microscope. This situation
called for setting up inventory and re-
search methods peculiar to this type of
operation, and a highly detailed system
of auditing.

All of these facets of our operation
{ook time to perfect, but ultimately we
built the kmd of operation and organi-
zation we needed. We set up a complete
merchandising service with trained field
men who became the deputies of each
one of our sponsors in the super markets.
It was they who saw to it that merchan-
dise was kept in good supply at all times,
that it was stacked on the shelves and
not buried in the stock rooms, and that
it was placed strategically in positions
where it could be promoted to best ad-
vantage. In addition, they had to at-
tend to the countless other details that

December 1948—formerly FM, and FM Rapio-ErLECTRONICS

go into the complete servicing of ac-
counts.

It took plenty of blood, sweat, and
tears to do all that had to be done, but
I'll spare you the details.

Our basic premise proved to be right.
You can do a good job of selling on cap-
tive audiences at the point of sale if—
and I can’t over emphasize the “If”—you
are equipped with the thorough knowl-
edge and the trained manpower necessary
to work closely and intelligently with the
merchants handling the products you
are trying to sell.

Some Present Sponsors:

Our Company is now working with
some mighty important merchants.
Among them are the Country’s 4th, 5th,
and 6th largest grocery chains: Ameri-
can Stores Company, First National
Stores, and National Tea Company.

Equally gratifving 1s the fact that
there are quite a few more big and im-
portant merchants who are eager to
take on our service. Our clients include
some of the best names in the food in-
dustry, such as Libby, Swift, Wilson,
Tllinois Meat, General Foods, Coca Cola,
and some 60 other national and regional
accounts. And very significant is the
fact that our record of renewals is ex-
cellent, understandably so, I think. be-
cause we've increased average sales of all
our accounts by 60%.

FM Storecasting in Chicago:

Now for the FM part of the story,
currently unfolding in Chicago. You see,
we had previously operated storecasting
from special studios via telephone lines.
It had been our intention to do the same
thing here but, tough as line availabili-
ties are in other cities, we found condi-
tions even worse in Chicago.

Well, as it develops now, the lack of
available lines was just about the best
piece of tough luck we could have had.
because "M has opened up new possi-
bilities that could never have been
dreamed of with telephone lines.

Our FM operation in Chicago is set up
with WEHS, Richard IHoffman’s station
located on top of the Banker’s Building
in the downtown section. We have 100
installations in National Food Stores al-
ready. Our plan is to continue to add
stores in this chain as well as competitive
stores in the area.

Tt’s a deal I think Richard Hoffman
will have reason to be happy about, be-
cause the programs we use for the stores
will be equally acceptable in homes. In

(Concluded on page 20)

17



- Ata STANDING WAVE
LEFT GRID ) Al RF INPUT © RATIO DETECTOR
UNDERVOLTAGE ) ————
RELAY l
1 o I s I S
== =
| l — WL3X2500A3 ¢ T
.............. e X /
L.{ = _I_/ i )--r /
| - X
| LEFT PLATE 1 o -4
oL, i H -
| L J _,_J—”
—— - T
RIGHT PLATE = — k
oL. ’ T
— .
l - e ,
l 2 et
' | IS/ ., W] .I. 5 aaNg /
— | } B S o ORGSR %
‘ | { WL3X2500A3 d ]
UNDERVOLTAGE I. | L "7 TOTAL PLATE CURRENT
| T RECT IFIER O.L.
RELAY ] QL F A
\
pf 1_. _I a e ' | 1
i
1| |
| 225 v 0C | 225V DC
; 1 ame Bias AMP BIAS e 2c
| L | recT & RECT &
[ FiLTen FILTER FILTER

Fig. 1. Schematic diagram of the Westinghouse 10-kw. FM amplifier, using the grounded-grid type of circuit

10-KW. FM BROADCAST AMPLIFIER

DESIGN OF THE GROUNDED GRID WESTINGHOUSE UNIT, WITH TWO WL3X25
00A-3'S, OPERATED AT ONLY 3,700 VOLTS ON THE PLATES—'By J. R. BOYKIN*

N ideal amplifier for the FM broad-

cast band, it such an amplitier could
be designed, would include all the tollow-
ing characteristics:

I'he plate voltage would be very low.
Indeed, it would be advantageous to use
115 volts as the plate supply. Such a
low potential on the plate would reduce
the hazard to life; it would greatly mini-
mize design problems concerned with
arc-over; and it would even make the
amplifier much easier to keep clean, since
high-voltage DC acts to attract and col-
lect dust. Low-voltage wiring is much
simpler, and can be run in conduit or
metal-covered cable without going to ex-
cessive sizes.

This 1deal amplifier would be ex-
tremely stable. It should be possible to
tune it as simply and casually as one
would tune a well-neutralized am-
plifier operating in the AM broadcast
band. High stability would be realized
without sacrificing gain in the stage.

The efliciency of the amplifier should
be kept high. While the cost of power
that is changed to heat is an important
factor, the cost and trouble of getting
rid of the heat is even more important.
This is much more pronounced in ampli-
fiers of 10- or 50-kw. than in smaller
units. Ior a given power output, an
amplifier having 50% plate efficiency has
three times the plate dissipation of an

* Section Engineer, FM Transmitter Sectlon,
Westinghouse Electric Corporation, Baltimore.
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amplfier running at 75% efficiency. Low
cificiency requires a much larger cooling
system. In general, the physical size of
tubes is more dependent on plate dissi-
pation than on any other factor, so if the
efliciency can be kept high, the tubes will
be smaller, the distributed capacities will
be lower, and overall circuit design will
be simplified.

The tubes in the ideal transmitter
should be easy to change, and light
enough to be handled conveniently by
one operator. The tubes should not run
at such a high temperature that they
must be allowed to cool before handling.
Most important is that the design of the
tank circuits must be such that the tubes
can be replaced without dismantling the
tank circuit.

Servicing the transmitter must be easy.
While it may be necessary, in some cases,
to have the transmitter of very small
size and compact construction, it should
be roomy enough to allow easy access
to all the parts.

Adequate metering, interlocks, and
overload protection are needed, but gadg-
ets should be avoided.

Incompatible Design Factors:

Unfortunately, not all of these ideals
are compatible. For a given tube type
and power output, lowering plate voltage
below a certain point is almost certain to
reduce efficiency. 7This is natural. be-
cause the plate current must increase to

give the same power. This, in turn,
causes grealer tube drop and conse-
quently more losses. High stability does
not go with high gain. The very fact
that the stage has high gain means that
its operation is more likely to be dis-
turbed if a portion of the output is in-
advertently fed back to the input. Any
design of tank circuits and tuning that is
good electrically is apt to be poor me-
chanically. To put the tuning elements
in their proper position for best electrical
results usually means an awkward panel
arrangement or a multitude of flexible
shafts or cables. And some compromise
has to be made between best electrical
performance and best mechanical ar-
rangement. This situation is further
complicated by the necessity of being
able to get at the tubes easily.

A Method of Compromise:

These incompatibilities can often be
alleviated by introducing or altering a
third factor. Even though it is impos-
sible to attain an ideal design, by taking
advantage of newer approaches to the
problems the conflicts can be resolved.
In the 10-kw. Westinghouse amplifier
shown here, many of the problems were
solved in just that manner. In the past,
10-kw. amplifiers have usually operated
with 8,000 volts or more, even at low
frequency This was considered neces-
sary to keep the efficiency high. In this
grounded-grid amplifier, the plate volt-
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age is only 3,700 volts, yet an apparent
efficiency of 100% is realized in the band
of 88 to 108 mc. The next factor varied
in this case was the transconductance of
the tubes. The tubes used are type
WL3X2500A-3 triodes, whichh have very
high Gm. The use of such low plate volt-
age and high plate current requires that
the design of the tank circuit have low-
impedance elements in order to keep the
kva.-to-kw. ratio high enough to have
good wave form and consequently good
cfficiency in the stage. Another factor
which makes it important to keep the
tank circuit elements low in impedance
when distributed constants are used 1is
the necessity of having the physical
length of the tank lines sufficient to pro-
vide a good circuit for coupling. Of
course, there is a low limit to the imped-
ance of the lines where side-band clip-
ping takes place. However, the maxi-
mum band width is less than .83%, and
it is unlikely that the kva.-to-kw. ratio
would be high enough to cause any ap-
preciable distortion with a reasonable
configuration of tank lines.

The plate tank lines, Fig. 3, are of
t-in. pipe, spaced slightly less than 2
ins. apart. The lines are enclosed in a
metal box with the walls less than 4 ins.
away, further lowering the surge imped-
ance. It will be noted that the diam-
eter of the pipe is the same as the
diameter of the radiator of the amplifier
tubes, thus causing the radiator to be a
conlinuation of the transmission line.
The use of such a low-impedance line
keeps the waveform near enough sinu-
soidal for good efficiency, and makes the
tank lines long enough for good coupling.
For 88 to 108 mc., the length of the
plate tank, including the tube radiators,
varies from 18Y down to 12V% ins.

Naturally, the use of a low-impedance
tank causes high circulating current. The
amplifier was designed for series feed so

Fig. 2. Complete driver, rectifier, and 10-kw. amplifier

that this current would not be passed
through coupling capacitors. The short-
ing bar is used only for setting the ap-
proximate frequency, and the fingers are
then clamped tightly to the lines. Tuning
is then accomplished by a variable capac-
itor which serves as a trimmer.
Coupling to the output transmission
line is accomplished by a pickup loop
positioned by an electric motor drive, as
shown in Fig. 4. This pickup is unique
in that there are no sliding connections
to wear or burn. The actual high-fre-
quency connections to this loop are made

®

Below: door in tank compartment provides access to tubes

it was felt that the high stability and
smooth operation of a grounded-grid am-
plifier was more important than high
gain. This is especially true when one
considers the status of allocations in the
FM broadcast band. At least tempo-
rarily, it is necessary to use a building-
block scheme, because a station may go
on the air initially with less than full au-
thorized power. Since the standard rat-
ings set by the FCC are 250 watts, 1 kw.,
3 kw., 10 kw., and 50 kw., it is almost
necessary that any transmitter, except in
the low power ratings, be capable of con-

L

Fig. 4. Unique motor-driven pickup loop has no sliding connections to wear or burn

capacitively at both ends. This is a very
important point, since the position of
this loop may be varied often to compen-
sate for changes in load impedance with
weather conditions.

The cathode tank is of similar con-
struction to the plate tank. A movable
shorting bar sets the approximate fre-
quency, and final tuning is accomplished
by means of a motor-driven capacitor.

In the matter of stability versus gain,
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version to the next higher rating by the
addition of an amplifier stage. This re-
quires a power gain of 3 to 5 per stage,
and is easily realized in a grounded-grid
amplifier. The amplifier described here
requires 3-kw. drive for 10-kw. output.

The inherent stability of the grounded-
grid amplifier is enhanced by the use of
tubes having a ring grid connection. This
type of tube construction allows the grid
to be by-passed to ground effectively, and
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Fig. 3. Surge impedance is lowered by careful tank line design

obviates the need for neutralizing. With
the amplifier so constructed and mounted
m the shield box, the overall stability is
comparable to that of an amplifier op-
erating in the AM broadecast hand.

The problem of mechanical versus
electrical arrangement has been solved
by using motor drives on all tuning ele-
ments and variable couplings. This al
lowed placement of the tuning elements
for optimum electrical performance, and
the controls in the logical position from
the operating standpoint.  Eaeh control
is located on the front panel where it
can be adjusted while the operator ob-
serves the meters. Position indicators,

STORECASTING

Continued from page 17)

the first place, he will receive substantial
adverltising revenues through storecast-
mg. In the second place, I think he is
going to find many rich rewards above
and beyond the revenue he gets from
storecasting

WEHS will reach very substantial
audiences in the market—close to a mil-
lion people a week in the initial 100
stores, with more to come as we com-
plete additional installations. The sta-
tion will have on its roster some of the
greatest names in the food industry. A
lot of ageney lime-buyers are going to
get to know WEHS very well, and a lot
of people in the metropolitan Chicago
area are going to be very familiar with
the 97.9-mc. spot on their receivers.

As a result of Storecast programs, I
sincerely Delieve this station will sell a
ubstantial amount of lime in the even-
ing hours and in other periods not de-
voted to our advertisers.

Moreover, I think the best interesls
of FM generally will be served by this
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mounted directly over the controls, con-
sist of a small voltmeter calibrated in ar-
bitrary units 0-100. A potentiometer on
the tuning element causes the volimeter
to mdicate relative position.

Access to the tubes is gained through
a door in the plate tank compartment. as
shown in Iig. 2. ‘The tubes are light in
weight and easilyv handled. Due to the
Ingh efliciency of the amplifier, the tubes
run so cool lthat they can be handled
with the bare hands as soon as the power
1s turned off. It Is not necessary to wait
for them to cool.

Servieing a transmiiter of this con-
struction 1s very simple. Large doors,

effort. I daresay that plenty of women
are hearing I'M for the first time while
they are buying their groceries, and
we’re not missing any chances of letting
them know they’re listening to the new
and better kind of broadecasting.

We shall reach the distaff audience
principally, for slorecasting will run
from 10:00 a.m. to 1:00 p.m., and 2:00
to 6:00 p.m.

Programs are mostly music with news,
weather reports, and occasional recipes
and household hints. Music is good, mid-
dle-ground fare, largely instrumental,
neither too jivey nor too formal.

Over the years we've evolved quite a
successful formula for effective 20-second
announcements. We don’t use jingles,
sound eflects, or Irick attention-getting
aevices. They are forthright, point-of-
sale reminders that many customers ap-
preciate as a service. Further, we use a
related-selling technique. grouping com-
patible products. This has proved effec-
tive for tie-in sales. Ii’s also a swell way,
incidentally, to sell 3 separate products
in a lI-minule commercial.

F1g. 5. Full-width doors give entrance to the rear of cubicle

I'ig. 5, give entrance to the rear of the
cubicle, while a window and drop-down
control panel give access to the front.
Another advantage of the drop-down
control panel is the ecase with which the
control switches can be cleaned.

Large 270° meters are provided at the
top of the amplifier. These include a
reflectometer which serves to show the
voltage standing wave ratio on the out-
pul transmission line.

Fig. 2, at the left, shows a complete
transmitter installation, comprising a 3-
kw. driver on the left, the main rectifier
for ‘the final amplifier in the center, and
the 10-kw. amplifier at the right.

Plans for Expansion:

Now there, as briefly as I could tell
them, are the salient facts. As to future
plans, we intend to convert all of our
present operations to FM within the near
future. We have concluded arrangements
with FM station WMMW Meriden, Ct.,
and will have one in Philadelphia shortly.
The New York area will probably be the
next new development, with others to
follow.

We are ready to discuss operations in
other metropolitan areas. I have to stress
metropolitan areas because, as we see it,
this type of operation will pay out best
in areas where there is a heavy concen-
tration of markets. You will note I say
markets, not merely super markets, be-
cause I believe storecasting can work
successfully in any large stores where
there is substantial traffic and where cus-
tomers spend an appreciable amount of
time. Storecast can work successfully
if—and here comes that “if” again—the
basic premise of our super market ex-
perience is followed.
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WHAT HAPPENED TO FM FACSIMILE

HOW THE DEVELOPMENT OF BROADCAST FACSIMILE WAS STOPPED BY THE FCC’S
ESTABLISHMENT OF 8-IN. TRANSMISSION STANDARDS—‘By MILTON B. SLEEPER

I all the strange actions by the

FCC in recent years, one of the most
amazing has to do with facsimile broad-
cast service. The preliminaries excited
only limited interest, the action was
given little attention in the public press,
but the end result was to bury facsimile
under six feet of sod.

The background story can be found in
past issues of this Magazine. Facsimile
has been called the poor man’s television
because instruments had been developed
and prepared for manufacture that could
be retailed for $100. To be sure, such
equipment could not deliver the equiva-
lent of rotogravured bathing beauties,
but it could convey important news, in-
formation, line drawings, and cartoons.

The instruments were designed for
connection to any FM receiver deliver-
ing 3 to 5 watts from a 500-ohm output.
Now, the paper width for these home
facsimile recorders was arrived at as an
optimum compromise of recording-signal
frequency, which 1s a controlling factor
in the cost of the operating circuits, the
characteristics of low-priced home FM
receivers, operaling power available to
actuate the recorder, paper cost, and the
manufacturing cost of the recorder itself
and particularly the driving motor.

These factors added up to the use of
4-in. recording paper. Months of test-
ing and experimenting with programs
planned in the public interest showed
that the t-in. recorder could perform an
important service, particularly in rural
areas where, incidentally, FM broadcast-
ing has won particular favor.

This work was done by Milton Alden
of Alden Products Company, in Brock-
ton. An aspect of this situation that
must be borne i mind is the fact that
Alden Products, a long-established manu-
facturing concern had tooled up for the
$100 4-in. recorder, and had complete
production facilities available.

Verv complete details of the Alden
recorder were presented in a booklet en-
titled “Questions and Answers about
Facsimile.” One of the interesting points
brought out concerns the very narrow
frequency band employed to operate the
recorders. Only 3,000 cycles wide, using
double side bands, the facsimile modula-
tion can be added to FM broadcast sig-
nals at the upper audio range, and trans-
mitted simultaneously with audio pro-
grams. The circuits employed for du-
plexing are simple and inexpensive. Op-
eration in this manner was demonstrated
at the NAB convention in Atlantic City,
September, 1947, wusing transmission

from station WCAU-FM Philadelphia.

A threshold limiter was also developed
to prevent small random noises from
interfering -with the recorder on very
weak signals.

In short, the 4-in. Alden recorder was
a highly-perfected, commercial product,
ready to be marketed.

Meanwhile, attention of the news-
papers was called to facsimile as a poten-
tial competitor in the distribution of
news and pictures, as well as cartoons.
An organization called Newspaper Pub-
lishers’ IFFacsimile Service was formed,
financed by contributions from inter-
ested newspapers, and headed by John
V. L. Hogan whose station WQXR is
now owned by The New York Times.

NPFS undertook the development of
its own facsimile recorder. Lacking
either the organization or the facilities
for manufacturing, the NPFS equipment
was of purely developmental design. A
few scanners and recorders were built at
very great expense. They were obviousl;
not intended for sale to the general pub-
lic, but suited only lo demonstration
purposes.

The recorders were designed to use 8-
in. paper, and to reproduce photographs
with a degree of detail substantially
superior lo newspaper printing. With
the same relation of information to re-
corder cost that applied to the Alden
design, the indicated retail price of the
NPFS model was in the neighborhood
of $600.

At such a price, 1t is obvious that it
could not be sold for home use. Prac-
tical marketing experience in the radio
field indicates that a facsimile recorder
must be priced substantially below the
smaller television sets. That is out of
the question with an 8-in. design.

Moreover, the NPFS type cannot be
operated from the output of the average
FM broadcast receiver. NPFS has never
given out specifications for a suitable re-
ceiver, but repeated efforts to find out
did, eventually, elicit the information
that “The mark obtained from any but
the very best sets is apt to fall short of
the optimum density of blackness, since
to produce an adequate black mark an
output of about 15 watls is necessary. . . .
The audio characteristics of some sets
fail in the high frequencies, and so pro-
duce the inferior copy that is characteris-
tic of a low-frequency subcarrier.”

From this it can be inferred that most
FM sets will not operate the NPFS re-
corder, and the cost of a special amplifier
must be added to the recorder itself.
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All this information was available to
the FCC when it was asked to set trans-
mission standards for commercial fac-
simile broadcasting. The score for the
two tvpes of machines can be set up in
this fashion:

4-m. $-n.
1. Is it priced for popular sale? Yes No
2. Can it be operated directly
from the average homme I'M
set? Yes No
3. Can it convey enough in-
formation to perform im-
portant public services? Yes Yes
4. Can it transmit photos? No Yes
5. Can 1t transmit type and
line drawings? Yes Yes
G. Can it be duplexed wita
sound programs? Yes Yes
7. Can it operate on very
wealk signals? Yes No
8. Can 1l be started by a spe-
cial signal from the broad-
cast station? Yes Yes

On the basis of this information, the
FCC established the 8-in. paper width as
standard. To understand the end result
of this decision, it is necessary to ask and
answer two olher questions: 1) What
advantage does the 8-in. recorder offer to
the public over the 4-in. tvpe? 2) What
decision on the part of the FCC would
eliminate facsimile as a potential com-
petitor lo the newspapers?

Whatever the process of reasoning, the
FCC settled on the 8-in. width as stand-
ard. There was some explanation that
8-in. transmission could be received on
4-in. recorders. To anyone experienced
with faesimile, that would mean recep-
tion of type on the 4-in. machine so small
it couldn’t be read.

That’s the storv of home facsimile at
the present writing. It’s the end of the
story, unless the Commission has a
change of heart. Maybe the FCC
thought that facsimile couldn’t be a suc-
cess 1f it didn’t reproduce photographs
of bathing beauties. It hardly made
sense to choose a system priced beyond
public buying power, proposed by a
group with neither production facilities
nor any plan for having the recorders
manufactured. '‘But that is exactly what
the FCC did. Certainly, it the Commis-
sioners wanted to do the newspapers a
favor, and stop facsimile before it ever
started as a commercial enterprise, they
couldn’t have adopted a more effective
method than to standardize on 8-in.
recording.

Anyway, there are the facts. You can
draw your own conclusions.



SPOT NEWSNOTES

WNBT-WNBW Synchronized:

To eliminate horizontal bars on TV
sereens caused by co-channel interference
between WNBT New York and WNBW
Washington, RCA has set up a highly
successful synchronizing system. As illus-
trated here, the stalions are picked up at
Princeton on separate receivers. The
difference frequeny is used to modulate
1,000 cyeles transmitted by wire to
WNBT. This is applied to a frequency
diseriminator circuit, from which a DC
voltage is applied to a reactance-tube
frequency control on the WNBT trans-
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now. Then you’ll be ready for TV when
there’s a station in this area.”

Full Time for WGHF:

Finch station in New York has gone on
full-time schedule. Added feature is fac-
simile transmission of weather maps at
5:55 AM. and 9:85 PM, originaling at
the U. S. Weather Bureau.

FCC Chairman Coy Predicts:

“Most of the 74 TV stations now under
construction will be completed during the
coming year. That will give us a total

Whgy
CH 4 (7

S — i Y ‘_’j‘ &

PRINCETON NEW YORK
1000 v MODULATED BY
Tv Ny DIFFERENCE
= 45 M.

Method now used to synchronize the Washington and New York stations on channel 4

milter. At present, for test purposes,
the synchronizing control is cut off for 1
minule al the beginning of each 15
minute period.

So successful is this method that RCA
expects that co-channel stations can be
operated with 150-mile separation and
still provide interference-free receplion
over their full. assigned coverage areas.
Stmilar controls can be used for a string
of stations on the same channel. Idea
was concetved by Ray D. Kell, head of
the TV section of RCA Laboratories.

Dr. Harold A. Zahl:

Named by Brig. General F. II. Lanahan,
acting for Chief Signal Officer Major
General Spencer Akin, to fill the newly-
created posttion of Director of Research
at the Signal Corps Engineering Labora-
tories, I't. Monmouth, N. J.

Frank M. Folsom:

Elected president of RCA, succeeding
Gen. Sarnoft, who will continue to serve
as chairman of the board. John G. Wil-
son was elected execulive vice president
in charge of the RCA Victor division, the
post formerly held by Mr. Folsom.

English Licensee:

Six  English companies manufacturing
phonographs and records, all subsidiaries
of EML, will use the II. H. Scott Dy-
namic Noise Suppressor under a license
agreement signed recently in London.

The Salesman Has an Answer:

A little while back, dealers were selling
FM-AM sets with the proniise: “If you
buy an FM-AM model now, you’ll be
ready for FM when we have service here.
Now we find that some dealers in rural
sections are saying: “Get a TV-FM set
-2-

4

of more than 100 stations actually in
operation by the end of 1949.”

More TV Production:

Ireed-Eisemann is readying a line of
TV-I'M-phono models for introduction
early in 49. Designs using 12- and 16-in.
tubes have heen developed under the di-
reclion of Joshua Sieger.

New Speaker Plant:

James B. Lansing Sound, Inc., has moved
to a larger factory building at 1801 Hay-
venhurst Avenue, Van Nuys, Calif.

WLRD Joins Continental:

Rangertone tape equipment has been in-
stalled at the 18-kw. Miami Beach station

“M’ boy, your father produced the finest
pictures shown on television today!”’

NOTES AND COMMENTS ABOUT SIGNIFI-
CANT ACTIVITIES OF PEOPLE & COMPANIES

Lo handle 15,000-cycle programs recorded
at Washington. WLRD will serve as a
key station for a regional radio net carry-
ing Continental programs.

Leonard Mautner:

Former chief transmitter engineer at Du
Mont is vice president of newly-organ-
ized Television Equipment Corporation,
238 William Street, New York. First
equipment to be produced is a low-cost
TV camera. Chief engineer of the com-
pany is William Brown, formerly of RCA
Laboratories.

Transcription Facilities Bought:

K. R. Smith, former vice president of
Muzak, has purchased the manufacturing
facilities of World Broadcast System.
The new concern, to be known as K. R.
Smith Company, Inc., is located at 619
W. 54th Street, New York.

FM Program Deal:

Stanley Rosensweig, of long-established
Sun Radio Company in Washington, has
contracted with WASH for 52-week, 5-
hour Sunday Musical Festival program.
This treat for FM listeners will be tied
in with promotion of Capehart instru-
ments.

Robert W, Galvin:

Son of Motorola’s president Paul V. Gal-
vin, has been appointed executive vice
president, filling a post left vacant since
the death of co-founder Joseph E. Galvin
in 1944,

FM Time-Block Sold:

Rice’s Fashion Corner has purchased 6
hours a day, Monday through Saturday,
beginning at 5:00 P.M., on WLOW.-FM.
Sale was made two weeks after station
went on the air, and puts this FM opera-
tion in the solid black.

Export Representation Wanted:

Fairchild Camera & Instrument Corpora-
tion, 88-06 Van Wyck Boulevard, Ja-
maica 1, N. Y, is seeking additional ex-
port market representation for their
studio recording and amplifier equip-
ment. Inquiries should he addressed to
L. F. Hovey.

Dr. Wilfred Roth:

Former chief physicist of Rieber Re-
search Laboratory has joined Harvey
Radio Laboratories, Cambridge, Mass.,
as development division group leader.

New Address for FMA:

Offices of the FM Association have been
moved to 526 Dupont Circle Building,
Washington 6, D. C. Phone is Hudson
7170.
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NEWS PICTURES

EFT: The Cowles FM installation al

Lexington, Mass., represents an in-
vestment of $100,000. It is on the air
with 20-kw. radiation from 6:00 A. M.
to 1:00 A. M. The solid coverage range
is about G5 miles.

Two-way FM saved lives and dollars
when a flash flood suddenly raised the
water level at the Medicine Dam proj-
ecl on Republican River, Nebraska.
Radio calls quickly brought men to pro-
tect cofferdams and to move equipment
to high ground. System uses eight
G. E. fixed and mobile units.

Meridith-Syracuse Television Corpora-
tion is rushing completion of a G. E.
{ransmitlter to operate on channel 8.
Capt. Bill Eddy, right, director of opera-
tions, is working with G. E. executives
T. F. Bost, Paul Chamberlain, and
WJTV chief engineer Gene Crow, stand
ing.

Citizens Radio Corporation, Cleve-
land, is now in production on this UHF
{ransmitter-receiver. Total weight, in-
cluding batteries, is only 214 lbs. It pro-
vides phone communication over a range
of several miles.

IGHT: REL’s Serrasoid modulator

was introduced officially to consult-
ants and FCC engineers at Washington
last month. This picture shows inventor
James Day, chief engineer at REL, an-
swering questions from pipe-smokers
Stuart Bailey, FCC’s FM Section Chief
Cy Braum, and Everett Dillard.

Pittsburgh Plate Glass has evolved
new techniques and special glass for seal
ing flat face-plates on 10- and 12-in
cathode-ray tubes. Result is described
as greatly reducing labor and simplify-
ing production.

KRON-FM San Francisco will carry a
5-hour daily program for Philco and its
dealers. Signing the contrac are, |. tor.,
R. E. Crane of Thompson & Holmes;
Norman Louvau, KRON-FM; C. S. Bet-
tinger, Philco; Standing, T. W. Kirby,
Philco; N. J. Etienne, T. & H.; and Al
Constant, KRON-FM.

Antenna rotator selling under $40 has
been announced by Alliance Mfg. Com-
pany, Alliance, Ohio. Operating on 110
volts, 60-cycles, this unit is designed to
carry a weight of 20 lbs. Approximately
1 minute 1s required for a complete rota-
tion.

Zenith’s first TV models are now in
production. Particularly intcresting fea-
ture is the “Giant Circle” tube mounting,
in place of the conventional rectangular
opening. All models have a connection
for Phonevision. Prices range from $389
to $1,150.
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The use of dual speakers gives considerable improvement in the tone quality

TV RECEIVER DESIGN

DESCRIPTION OF THE CIRCUITS IN THE NATIONAL
NC-TV7 TELEVISION RECEIVER — “By JACK IVERS*

IE developinent and manufacture of

television receivers is something of a
departure from long-established prece-
dlent at the National Company, for our
organization has always been devoted o
communications equipment. as distinet
from sets intended primarily for home
entertaimment,

On the ther hand, our particular ex-
perience with circuits and design refine-
ments has taught us many tricks. More-
over, we are okl hands in working with
frequencies in the television band

Our first TV model, type NC-TV7. is
Hlustrated here.  The chassis drawing
enumeraltes the complement of 22 tubes.
mcluding a 7-in. picture tube and 3 recti-
fiers. LEach group of tubes is marked off
and identified as to function.

In this receiver, the heterodvne fre-
quencies on channels 1 through 6 are 37.3
and 32.8 me. for picture and sound re-
spectively, but on channels 7 through 18
they are 84.0 and 38.5 mec. Automatic
gain control voltage is normally applied
to the grid of the RF tube. It can be
removed by openmg a link switeh if in-
creased sensitivity is required.

Two 6AUG tubes are used for the video
amplifier, DC restorer, and svne chipper.
A sync-negative signal from the video
detector is applied to the grid of the
video amplifier, so that noise pulses with
an amplitude greater than that of the
signal will have a negative polarity. The
amplifier is designed so that, with a full-
contrast picture, the top of the syne
signal is at about cutoff and noise signals

Chief Electrical Engineer, National Company,
Inc., Malden, Mass.
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above that level are clipped off.

The contrast control, in the calhode of
the video amplifier tube, controls the
gain of the video stage. Bias for the
video amplifiers is approximately con-
stant al 1.5 volts. and is independent of

the contrast control.

Peaking coils, in the plate of the tube,
maintain the output relatively flat to 8.5
me.

The second 6AUG serves to restore the
DC component, clip the sync from the
composite signal, and then clip the sync
on the other side. A DC vollage, de-
veloped across the cathode resistor and
proportional to the average value of the
mput signal, is applied to the grid of the
picture tube to reinsert the DC com-
ponent. Since all picture information is
bevond the tube cutoff, only sync pulses
appear in the plate. They are clipped on
both sides and then fed through a volt-
age divider network to obtain the de-
sired voltage for application to the hori-
zontal and vertical sweep oscillators.

For the sweep oscillator, a 12SN7GT is
used in a Potter-type cathode-coupled
multivibrator cirenit. In the initial ad-
Justment, the horizontal size-control is

et for the largest possible picture size
consistent with good linearity. Then the
anode voltage on the picture tube is ad-
Justed to produce the proper picture size.

The sawtooth output of the sweep
oscillator is applied to one grid of the
push-pull horizontal sweep output tube.
Phase reversal is obtained by capacity
coupling hetween the plate of the first
triode and the grid of the other.

A circuit similar to that of the hori-
zontal sweep oscillator is employed for
the vertical sweep. The output is applied
to one grid of the push-pull vertical

This top view of the chassis shows the interior of the high-voltage power supply
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Circuit elements of the NC-TV 7 receiver, with tube types and [unctions indicated

sweep output tube. Phase reversal is
obtained by driving the same grid from
a resistive voltage divider from the plate
of the first triode to ground.

In the intercarrier sound system, coup-
ling from the video amplifier to the
sound system is accomplished through a
1-mmf. capacitor. This minimizes any
possible effect on the gain of the video
amplifier below 4.5 me. A trap induct-
ance with an adjustable iron core, res-

onant a! 4.5 mec., provides maximum
transfer of the AF signals.

The ratio detector is of the conven-
tional type. Audio output of 2 volts
RMS for 25-ke. deviation at the detector
requires a stage of audio ahead of the
output. Audio quality is improved by
the use of degeneration in the AF output
stage.

Details of the mechanical design are
shown in the accompanying illustrations.

1

This bottom. view of the chassis corresponds to the tube layout drawing above
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STATUS OF TV FREEZE

HE latest report on the television

freeze was delivered by FCC Chair-
man Coy in an address at the TBA con-
ference at New York City. He said:

Last week some 100 of the nation™
outstanding television and wave propa-
gation engineers met for a conference.
I am glad to report that that conference
produced some highly encouraging evi-
dence of progress on the interference
problem. Actually, the freeze has been
productive of some stimulating activity.

It developed that the research that
has been going on during the freeze has
produced some promising results in the
way of new approaches to this problem.
RCA, for example, believes it now can
roll up the “Venetian blind” effect of co-
channel interference The method it is
experimenting with would link co-channel
stations by telephone wire or by radio to
synchronize the carrier currents. If it
should prove practicable, it could be em-
ploved to improve television 1) by add-
ing more stations at the present rate of
150 miles separation between co-channel
stations, 2) by keeping the present num-
ber of stations but improving the picture
and 8) by a combination of both meas-
ures.

On the other hand, il now seems that
if some method of synchronization is not
used. we will have to move the co-
channel stations farther apart than 150
miles or we will have to settle for a much
smaller service area for the stations.

T was also very much interested in a
report on the polyecasting technique for
the ultra high band. This technique
would locate several low-powered sta-
tions in a given area to do the work of
one high-powered station. Use of I'M as
the carrier for the picture is also sug-
gested

I amn gratified with the assistance the
Commission is receiving from the indus-
try in tackling this problem of tropo-
sphere interference. The work is going
forward. A new committee was set up
to evaluate the results of the Engineering
Conference. They call it an Ad Hoc
Committee. Why the engineers had to
select a Latin name for the committee,
I don’t know. Probably jealous of the
lawyvers. Our future progress will depend
in large part on the progress that can be
made by this Ad Hoc Committee.

When the freeze was announced, T ex-
pressed the hope that it would not last
longer than six months. From where I
look now, it appears that this estimate
will not be too far off. T say this with
full knowledge that T am accused of being
an optimist.

This problem of interference, together
with the increasing demand for addi-
tional television channels, re-emphasizes
the need for continued experimentation
by the industry.



POLYCAST SYSTEM FOR TV ON UHF

PROPOSING UNIFORM

HE Federal Communications Com-

mission has recently found it neces-
sary to suspend action on applications for
new television facilities pending revision
of the Rules, Regulations and Standards
concerning television broadeasting scry-
ice. The need for this revision is the
realizalion that the engineering data on
which the present television aloeation
was based Is inadequate. The present
difficulty results from the fact that the
Commission, in the past, adopted theo-
retical caleulations for the radio propa-
gation characteristies of this serviee. This
theoretical treatment failed to take into
proper account all factors affecting cover-
age and mutual interference between
stations. The principal factors ignored
or nol properly evaluated are terrain ir-
regularities which affeet coverage mainly,
and tropospherie transmission which af-
feets interference.

Predicted Coverage Not Attained:

Correct evaluation of all known propa-
gation characteristics in the TV broad-
rast band has resulted in the recognition
that the size of the service areas of indi-
vidual stations or the total service areas
of all stations combined are, under the
Commission’s allocation plan, far less
than had been foretold. Also, the conelu-
sion is inescapable that realization of the
predicted size of service areas for indi-
vidal stations or the total service arca
of all stations under any allocations plan
is not attainable on the present 12 chan-
nels authorized for this serviee.

Paul A de Mars of our firm was the
first, i March. 1910, to present to the
Commission  all  the essential  factors
affecting radio propagation in the VHI
band in substantially correct quantitative
relationship. At that time, he was tech-
nical director of the Yankee Network,
and appeared as chief technical witness
on behalf of FM Broadcasters, Inc.. at
the FM hearing, Docket No. 5805. Sub-
sequently, on numerous occasions, de
Mars has testified before the Commission
in company with a few who have pointed
cut that ncither the VIIEF propagation
charts nor the procedures outlined in the
Standards for estimating service and in-
terference ranges therefrom vield correct
results, and that their accuracy decreases
m proportion to the irregularities of ter-
rain encountered, and with hoth distance
and frequency.

Under the direction of Mr. de Mars,
our firm has analyzed all available data,
* Raymond M. Wilmotte, Tnec., 1469 Church

Street, Washington 6, D. C. This proposal
was filed with the FCC on Nov. 30, 1948,
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COVERAGE BY “ILLUMINATION"
LOW-POWER TRANSMITTERS —

including  field intensity  measurements
made by the Commission, which we had
collected from various sources. The re-
sults were published in a paper by de

THE number of TV stations that can
be operated on the lower band is
totally inadequate to furnish pro-
grams for all the people who want to
buy receivers. In other words, manu-
tacturers and broadcasters face a
limitation imposed not by the poten-
tial market for receivers, but by the
relatively small number of stations
that can be accommodated on the
lower band.

This makes the utilization of the
upper band a matter of immediate
industry concern. If action is de-
ferred too long, set sales are going
to be stopped off at a point repre-
senting a fraction of the potential
volume,

Upper-band tests indicate the need
of an entirely new approach to TV
broadcasting above 475 mc., and per-
haps in the top channels of the low
band. reveals that in-
creased power will not provide ade-
quate service from
installations over large areas.
then?

The first realistic answer to that
presented here in the
Wilmotte-deMars proposal to employ
what they call Polycasting. Offered
by two of the leading engineering
consultants, their proposal deserves
immediate and careful consideration
by manufacturers and broadcasters
alike.

Experience

conventional

What

question s

If 200-watt transmitters can do
the job, no time should be lost in
setting up experimental installations.
Transmitters and receivers can’t be
designed for production until stand-
ards are set, and work on establish-
ing standards can’t be started until
a practical method of using the
upper band has been determined.
There’s no doubt but what the upper-
band propagation problem will be
solved. It's quite possible that
Messrs. Wilmotte and deMars have
done it already.

Mars in the April and May, 1947, issues
of FAl anv TerLevision Magazine. This
paper was used by the American Broad-
asting Company in a hearing before the
Federal Communiecations Commission in
July, 1918, to support its claim that the

FROM A NUMBER OF

‘By RAYMOND M. WILMOTTE & PAUL A. DEMARS*

television allocation plan did not in fact
provide the interference-free service area
to the facilities it had been authorized to
construct as predicted by the Commis-
sion’s Rules and Standards. The engi-
neers for the American Broadcasting
Company used the troposplieric curves
of the de Mars paper to substantiate their
allegations. At this time, the qualitative
accuracy of the de Mars propagation
curves was acknowledged by the Com-
misston’s engincering stafl

There has resulted a series of engineer-
mg conferences and hearings with more
scheduled for the future, The purpose of
these conferences and hearings is to
establish  the facls, and make such
amendments to the Rules, Regulations
and Standards as are necessary.

Having for a long time recognized the
inadequacy of the present 12 I'V chan-
nels in the VHF band to provide a satis-
factory service to the United States, our
firm has studied the technical and eco-
nomic feasibility of providing television
service in the so-called high band in the
UHE portion of the radio spectrum, be-
tween 175 and 890 me. The conclusion
was reached thal a television service
under Lthe present concept of a single
high-powered station for an area com-
prised of a large city of metropolitan
area is neither technically nor economi-
ally feasible,

This conclusion has been clearly sus-
tained by testimony presented at the
hearing on September 20, 1948, in the
matter of utilizing the high band for tele-
viston service, by RCA and the Joint
Technical Advisory Committee. Con-
sideration of the RCA testimony and the
JTAC report leads to the conclusion that
acceptable service in this UHF band
under the known techniques would re-
quire stupendous powers of the order of
5,000 kw. and more. Such power is not
now available or foreseeable of attain-
ment in the near future. Furthermore,
not only would the development of such
a system require millions of dollars and
take years to develop, but the cost of
establishing and operating such trans-
mitting facilities would be a great many
times the cost of present practice. In
addition, the use of these high powers
would develop intolerable interference
problems which could be dealt with only
in a manner that would further restrict
the service possible in the UHF band.

“Polycasting” Proposed for UHF:

For a number of years, we have studied
the problem of economical and effective
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operation in the UHF band. As a result
of these studies, we now propose the use
of a system based on a new concept. This
syslem employs the very characteristics
of the UHF band which makes effective
utilization by present practices techni-
cally and economically unfeasible. The
new system that has been evolved is
termed, for convenience: “Polycasting.”

Polycasting is a system making use of
a relatively large number of low-powered
stations. Our organization believes this
system, to be discussed here in detail, can
be put into operation economically, that
the service provided will be better than
that attainable on the present VHEF
channels, and that commercial equipment
can be made available in a relatively
short time.

This opinion is supported by ieading

the Polycast system which utilizes low-
power transmitting units exclusively.

Old and New Councepts of UHF:

In the past, nunder the leadership of
the FCC, practically all predictions of
the service ranges of broadcasting sta-
tions in the VHF and UHFEF bands have
been made from theorelical caleulations
based un the assumplion of a smooth
earth, uniform ground constants, and a
standard atmosphere. Almospherie re-
fraction is disposed of by assuming the
earth’s radius to be four-thitds of the
actual radius. It has now been estab-
lished that estimates based on these as-
sumptions are grossly in error. The error
arose from the fact that, in practice, the
earth is not a perfect sphere, and terrain
irregularities, buildings, trees, overhead

engineers and manufacturers to whom wire distribution systems, and other
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Fig. 1. Measured field intensities on 510

the Polycasting system has been dis-
closed. Without exception, they reported
it technically sound and economically
feasible.

It is predicted that a program of ex-

perimentation will be undertaken soon to
establish the technical feasibility of Poly-
casting, and the Commission is urged to
avoid any action that would restrict the
development of this new method for TV
broadcasting in the UHF band.
. In order to evaluate properly a com-
parison between present television con-
cepts and the proposed Polycasting sys-
tem, it is desirable to review here the
principal characteristics of UHF propa-
gation, and their effect on service and
mutual interference between stations.

We do not believe that the common
concept of the use of “satellites” will
prove satisfactory for television at UHF.
Attention is called to the distinction be-
tween the concept of satellite stations to
augment or fill in vacancies in the cover-
age of main high-powered stations, and

ANTENNA -30 FEET

mc. along the southwest and west radials

objects introduce additional attenuation.
These causes of attenuation are particu-
larly severe where people live—the very
areas where service is required.

The effect from these disturbing fac-
lors increases as the frequency increases.
As a result, the actual signal intensities
in the UHF band are far less than pre-
dicted by classical theory which, after
being translated into engineering terms
by the excellent treatment of K. A. Nor-
ton, was adopted by the FCC. Actually,
much higher powers are required in the
UHF band than in the VHF band be-
cause terrain and building shadows are
blacker. In addition, greater signal in-
tensities are required as the frequency is
increased. This increase is based on the
fact that the effective heights of UHF
receiving antennas are smaller, the trans-
mission line losses higher, and the noise
inherent in UHF receivers greater than
on the presently-used VHF channels, par-
ticularly the lower frequencies of the 45-
to 216-me. bands, which are customarily
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used as the standard for comparisoun of
performance.

UHEF-VHI' Power Ratios:

A mcasure of the power required 1s
furnished by RCA in an article entitled
“Comparalive  Propagation Measure-
ments: Television Transmitters at 67.25,
288, 510 and 910 Mcgacycles,” by C. H
Brown, J. Epstein and D. U. Peterson.!
It is convenient to accept the treatment
used in this article which estimates the
power required versus frequency in terms
of the ratio wilh respect to the power
used at 67.256 me. [n this article the data
has been assembled to compare the power
required to produce a signal on the re
cciver transmission line for a given fre
quency at 50 per cent und 70 per cent of
the receiver locations that will be at least
as great as the signal enjoyed by 50 per
cent and 70 per cent respectively, of the
receiver locations when the frequency is
67.25 me.

The data in this article shows that at
510 me. the power ratio is 200 and 550
for 50 per cent and 70 per cent of the
receiver locations, respectively, and at
910 mec. power ratio is of the order of
2,000 to 5.000 for 50 per cent and 70
per cent of the receiver locations re-
spectively when it is assumed that half-
wave dipoles are used. The use of receiv-
ing antennas with high power gains
would reduce these ratios, but the article
reports that in many cases it was found
that directional receiving scts failed to
improve the signal. These were mainly
locations where the signal was weak and
the gain was badly needed. Tt is rea
sonable to concur with the conclusion of
the authors that the needed power ratio
versus frequency at best lies somewhere
between the figures quoted, the average
being a reasonable choice.

G. H. Brown presented details of the
RCA-NBC high-band experiments n
Washington, D. C., duplicating on 510
me. the WNBW channel 4 (66 to 72 mc.)
transmissions. He stated that on the
basis of measurements at 42 receiver
locations, radiated power of 1,200 kw. on
510 me. would be required to produce a
signal strength at 50 per cent of the loca-
tions equal to that being received on 66
to 72 me. Radiation at 5,000 kw. would
be necessary for 70 per cent of the loca-
tions on the same basis, he said. The
radiated power of WNBW is estimated
at about 30 kw., making the power-vs.-
frequency ratio 400 and 1,670 for the 50
and 70 per cent receiver locations, respec-
tively.

1t is interesting to speculate on the
iantastic power in the 475- to 800-mc.
band that would be required to insure
that at 100 per cent of the receiver loca-
tions the signal on the transmission line
be at least as great as the signal enjoyed

1 RCA Review, June. 1948. Published by the
Radio Corporation of America., RCA Labora-
tories Division, Princeton, N. J.
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} 100 per cent of the receivers when the
frequency is 67.25 me.

In view of the foregoing, and for the
purpose of later comparisons, it is felt
that the use of power ratios of at least
300 and 1,670 as determined earlier are
justifiable minimum values. Since the low-
band (54 to 216 me.) television alloca
tion assumes radiated powers of 50 kw
it must be concluded that radiated power
of 2,000 to 10,000 kw. is required for 475
to 890 mc. to msure usable signal inten-
stties al say 70 per cent of the predicted
low-band service area. This is normally
considered as about a K0-mile radius for
50 Kw. from a 500-ft. antenna.

Transmitting antenna gain is more
easily attainable in the UHF than in the
VIIF band, but the practical, usable limiit
i= probably close to 20 fold. Assuming
that this gain of 20 is teclhinically feasible,
transimitter powers of al least 100 Lo 500
kw. and more must bhe employed if
greater proportionate coverage is lo be
allained.

High-Power Problems on UHF:

Kfforts to provide a usable signal n
tensily on UHLF over areas comparable to
those credited to the present band by
means of a single transmitter do not,
therelore, appear to  be economically
feasible.  Assuming that it is technically
practical lo provide radiated powers of
the magnitude required, disregarding cost
consideralions, the single stalion concept
encounters further difliculties.

One is with respeet to mutnal interfer-
ence between stations on the same and
adjacent channels.  All evidence to date
mdicales that U propagation via the
troposphere is at least equal in inlensity
and frequency of occurrence for a given
power and antenna height to that in the
VHI® band. There is, in fact, evidence
of the probability that interference via
the troposphere increases with frequency.
In any ease, the enormous  radiated
powers required to serve large cities or
melropolitan areas by a single station will
produce strong interfering signals.

On the basis of the frequency-vs.-
power ratios adopted for this discussion,
mutual interference will be inereased in
the UHE band from 20 to 40 times that
in the VHY band. Although the inter-
ference difficulties seem to make con-
sideration of single high-powered slations
for wide coverage an absurdily, a further
diffienlty merils passing mention. Present
low-band television transmitters employ-
ing radiated powers of less than 50 kw.
are encountering troublesome blanketing
and cross-modulation problems.  With
radiated powers of the order of magni
tude of 2,000 to 10,000 kw.. this problem
might well become insoluble for a dis-
tance of some miles from the transmitter.

INumination by Polycasting:

The Polycast system which we propose
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1s based upon the concept of “radio
Hlumination” of a service area by means
of a multiplicity of low-powered trans.
mitters. It is proposed to locate the
units of this system in such manner that,
i general, service from any given umt
to its area will not be shadowed by ter
rain irregularities or other obstacles. The
system will be tailored to fit the area to
be served with respect to population,
distribution, propagation factors, and the
type of receiving conditions encountered,
such as in husiness district, apartment
house, or single-family residence zoning
classifications. The use of a number of
transmitters permits a flexibility in deal-
g with these factors thal is not possible
with a single transmitter, for they will
reduce propagation losses enorimously
particularly  those due 1o shadows.
Shadowed areas, when encountered, will

signal intensity will be sufficiently high
that the differentiation characteristic of
FM can be used to the full. In any case,
the rules can be made to specify FM if,
after careful and unbiased comparison, it
appears to be most satisfactory form of
modulation.

It can be seen that the engineering re-
quired in designing a Polycast system is
exactly opposite to that required for a
satellite operation under present-day
techniques. At present, a satellite is
located so that ils service will interfere
to a minimum with that of other satellites
or of the parent station. In the Polycast
system, the potential service areas would
be deliberately designed to overlap.

Theory predicts that, over a smooth
earth, signal attenuation in the 475- to
890-me. band will be about imversly pro-
portional to the distance up to approxi-
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be filled in without the use of large
powers by so situating the transmitting
units that an area shadowed with respect
to transmission from one stalion will be
illuminated by one of the others. Con-
sidered on the smooth earth concept, it
appears that there will be large overlap-
ping areas. In practice, however, the
total effective service will be substantially
cquivalent to that caleulated on the ideal
smooth-earth condition, and will be sub-
stantially free from shadows.

The eflect of such an arrangement is
that at many points in the service area
good service will be received from several
directions.  In the present VHI' band
with present type of operalion, these
would produce ghosts. In the UHF
band, operaling on the proposed system,
these ghosts will be eliminated by using
direct-receiving antennas or by separa-
tion on the basis of ntensity-differentia-
tion if M modulation is used. Both
these means are available at UHF, the
first because directional antennas can be
made small, and the second because the

mately 10 miles from transmitting
antenna heights of 200 feet or more.
Mecasurements support this prediction
over relalively smooth terrain. At
greater distances, the signal intensity de-
creases rapidly both in theory and prac-
tice. This behavior of the UHF band
favors the use of a number of low-
powered transmitters, each serving a por-
tion of a given service area.

Application of RCA Datu:

The advantage of the practical applica-
tion of the Polycast system is best illus-
trated by presenling a typical case in
which comparison is made with the single
high-powered station method. In order
to avoid dependence on theoretical as-
sumptions which have misled others in
the past, use will be made of actual meas-
ured’ data. The source of information
will be the RCA’s New York tests pre-
viously referred to. It will be assumed
that coverage of an area included within
8 30-mile radius is desired.
(Continued on page 32)
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nent employment.

HOW G. R. PLANS NEW PRODUCTS

GENERAL RADIO’S UNIQUE POSITION IS PARTLY EXPLAINED BY THIS ACCOUNT
OF THE PROCESSING OF NEW PRODUCT DEVELOPMENTS— By CHARLES T. BURKE*

HE General Radio Company was

established in 1915 for the purpose of
manufacturing, on a production basis,
measuring and testing equipment for the
communications field of that time. In
the vears since, the Company has ex-
panded its activities in step with the m-
creasing application in science and indus-
try of techniques which have their roots
in the communications art. Its field of
interest now embraces all measurement
methods based on vacuum tubes and
alternating current circuits.

The rapid development of electronic
devices and methods, particularly during
the last twenty-five vears, has opened
continually widening fields for measure-
ment applications. New product develop-
ment has been from the first a major
Company activity. Thus, new product
development absorbs an unusually large
part of the Company’s budget, currently
about 15 per cent.

Influence of Employment Policy:

In pursuing its objectives, the Com-
pany has sought products which can be
made on a production basis, and has
avoided projects aimed at the manufac-
ture of a single instrument. On the other
hand, the volume of demand for measur-
ing instruments does not permit large-
quantity produection. This has made it
necessary to perfect methods suited to
the manufacture of small lots on a stand-
ard production basis. A Company policy
which exerts controlling influence on the
new products program is that of con-
tinuity: of employment, and the avoid-
ance of expansion and contraction with
business cycles. It has always been the
policy of the Company to consider each
employee, after a trial period, as a per-
manent employee. This means that it is
not Company policy to discharge em-
ployees in times of reduced business
activity. A corollary policy is not to
hire employees if there does not seem a
reasonable chance of giving them perma-
Plant expansion is
avoided at peaks of business cycles. As
a matter of fact, new buildings have gen-
erally been constructed in times of sub-
normal activity in general business.

It is a major Company need, therefore,
to have a sufficient and steady supply of
new devices to maintain factory employ-
ment on a full-time basis. In a field
where obsolescence is rapid, a large part
of the activity must be devoted to keep-
ing instruments in the line up to date.
Tt has been our experience that an ac-
celerated engineering program is the best

+ Dirrector of Planning, General Radio Com-
pany, Cambridge 39, Mass.
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method of offsetting declining business on
older mstruments.

Administration by Commilttees:

With a factory of substantial propor-
tions to keep occupied, it is essential that
engineering projects embarked upon be
selected intelligently, and pursued at a
rate which will bring them to fruition
at a time when they will provide

1. B. Richmond, chairman of the board,
is also chairman of the New Products
Committee

needed shop emplovment. The adminis-
trative organization of product develop-
ment and engineering to bring this about
consists of a group of committees supple-
mented by direct personal responsibilities
An earlier experience with conventional
committee setups demonstrated that a
program cannot be administered by a
committee, since the division of respon-
sibility may on occasion be used as an
evasion of responsibility, with the result-
ing tendency to postpone difficult de-
cisions. Committees were found subject
to the further disadvantage that respon-
sibility could not be determined.

The committees to be described are
therefore, set up as advisory committees,
with the chairman responsible to manage-
ment for the performance of the commit-
tee function. To meet this responsibility
the chairman is authorized to act with-
out, or even against, the agreement of the
rest of the committee. Naturally, this is
a power rarely or never exercised, but
without it we have found that commit-
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tees cannot function effeclively 1n execu-
tive capacities.

Inception of a New Product:

Ordinarily, a new producl receives ils
first formal consideration by the New
Products Committee. The function of
this committee is lo delermine the suita
bility of the product for the General
Radio Company’s engineering, manufac.
turing and marketing facilities; its sala
bility; ils relative imporlance with re
spect to other projeclts under develop-
ment or consideration; and the amount
of money. which the Company might
reasonably spend in developing it. Patent
policy and possible infringement are con-
sidered at this point by a separate group,
all of whom are members of the New
Products Committee.

The New Products Committee per
sonnel, as would be expected, is repre-
sentative of the functional activities out.
lined above. Its chairman is the Chair-
man of the Board of Directors and its
members represent engineering and sales.1
Manufacturing is not directly represented
on the committee since its activities are
primarily related to engineering, market-
ing and finance, but members of the com-
mittee are sufficiently well-acquainted
with the manufacturing facilities to judge
whether or not a new proposal is suitable
for General Radio Company to manu-
facture.

New product proposals come to the
New DProducts Committee from many
sources. A good many of them are pre.
sented after some preliminary considera-
tion by Engineering. Otliers are pro-
posed by the Sales Departinent as a re-
sult either of suggestions from field
offices or correspondence with customers
Another occasional source is the indi
vidual inventor who seeks to have a de-
vice manufactured under license. It is
unusual to authorize a development fol-
lowing the first discussion of an entirely
new project in the New Products Com
mittee unless there has been considerable
informal discussion before the meeting.
If the proposal seems to have merit, the
Sales and Engineering Departments are
usually requested to look into the ques.
tion further, frequently with specific
questions to be answered, and the matter
is then discussed further at a future
meeting.

If the New Products Committee de

1 The present New Products Cominittee com
prises Chairman H. B. Richmond, Chairman
of the Board of Directors; C. Burke, Sec-
retary of the Committee: Melville Eastham
Chief Engineer; A. E. Thiessen, Vice Pre
dent, Sales; D. B. Sinclair, Assistant Chief
Engineer.
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This prcture diagram shows how General Radio processes a new product. After acceptance by the New Products Committee,

cides that a project should be under-
taken, specifications are set up. These
specifications are usually quite hroad, in-
cluding only those items which the Com-
mittee feels are essenlial requirements.
These might include certain basic per
formance specifications, general magni-
tude of selling price, and possibly special
items such as size and weight. Experi
ence shows that it is most unwise to set
up detailed specifications at this time.
The New Products Committee may also
establish the maximum engineering ex
penditure for the job. This amount may
not be exceeded without reconsideration
by the New Products Commitiee. A
time schedule may also be specified if
timing is of particular importance

When a development has been deter
mined upon by the New Products Com
mittee, it is carried out by the Engineer-
ing  Department, which is organized
under Mr. Melville Eastham as Chief

ingineer, and Mr. D. B. Sinclair as
Assistant Chief Engineer. Acting with
them is the Development Commitlee
consisting of Messrs. Eastham, Sinclair,
Burke, Karplus, and McElroy. Now, the
function of this committee is to assign
Jobs, to set up allotments within the
maximum determined by the New Prod-
ucls Committee, to establish priority of
jobs, to discuss and establish detailed
specifications, to review projects and,
finally, to approve an instrument as com-
pleted in Engineering and ready for
manufacture.

Development Group Takes Over:

The Engineering Department is organ-
ized into several development groups,
each consisting of a senior engineer with
several assistants, and a mechanical de-
sign group. The senior engineer is re-
sponsible for the project and has great
latitude within the price and perform-

as

The present New Products Committee comprises, 1. to r., Charles Burke, Melville
Eastham, Donald Sinclair, Arthur Thiessen, and Harold Richmond, chairman
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ance spectfications laid down. Broadly
speaking, his responsibility is to produce
a box with terminals which, for example,
produces some form of energy having the
characteristics set up by the New Prod-
ucts and Development Committees,
which can be readily manufactured, and
which will sell at a price that will permit
profitable marketing. The details by
which these objectives are met are pretty
much up to the individual engineer.

‘The engineer obviously has very great
latitude and correspondingly great re-
sponsibility in the development of the
instrument. A particular engineer’s proj-
ects are generally along more or less re-
lated lines, and he is expected to keep
abreast of the art in those lines, to sug-
gest new developments or necessarvy
changes in current instruments to keep
them up to date, and to assist in the
preparation of catalog material and pub-
licity articles.

Engineers are encouraged to participate
in activities of professional societies,
particularly to attend meetings and to
give papers. It is through these activities
that the engineer is expected to keep
himself informed on progress and to pick
up new ideas.

Perhaps it should be pointed out. that
the General Radio Company’s engineer-
ing work is of the type directed to the
development of particular devices, and
that general research is not undertaken.
Thus, the engineers are always working
on fairly concrete problems. Each de-
velopment group has assigned to it a de-
sign engineer responsible for layout of
instruments and mechanical details, sub-
assemblies and parts and, in general, for
the mechanical embodiment of the de-
vice. These men work very closely with
the development engineers throughout
the life of their respective projects.
They also work with drafting and manu-
facturing groups in preparation for
quantity production,
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it 15 given to a Development Group. Coordinated contributions from other commattees and departments guide it through the plant

General standardization of parts and
methods of construction 1s the respon-
sibility of the Design Standards Commit-
tee, consisting of the chief draftsman and
the engineers particularly responsible for
mechanical design. This group, meeting
as often as necessary, determines stand-
ardization policies. Mr. P. K. McElroy,
who 1s chairman, is also a member of
the Development Committee, and pro-
vides liaison between the two committees.

Detail drafting is a separate depart-
ment, reporting to the Chief Engineer.
Here, detailed working drawings are
made from the preliminary sketches and
layouts supplied by the design engineer.

When drawings are completed, the
project moves into a transition stage be-
fore finally being released for quantity
production. At this point, as at most
others in the chain of progress, there may
be considerable variation in the routine
to meet the requirements of a particular
case. This may result from peculiar pro-

duction requirements or requirements of
time and personnel. The normal pro-
cedure, however, is to build a complete
model from drawings in the engineering
shop, thereby detecting drafting errors
before tools are made. An opportunity
1s given for the production personnel to
criticize the design. It is certamly not
expected that there will be mmportant
destgn changes as a result of this criti-
cism, but it is hoped that no serious
difficulty 1 manufacturing will arise
which will not be known and considered
at this time. Also, minor changes may
be made to facilitate manufacture.

Trial Production Runs:

After the model has been completed
and checked by Engineering, tools are
made and the trial production run is
started. On laboratory instruments, this
quantity is usually ten. On parts, it
would be considerably larger. In any
case, the number is large enough to show

The Development Committee in session. L. to r., C. T. Burke, P. K. McElroy,
secretary E. Karplus, chairman M. Eastham, and vice chairman D. B. Sinclair
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up production variations, and small
enough that changes can be made with-
out too much difficulty if they are re-
quired. Usually some are!

The trial production lot is handled in
the production shop, with regular produc-
tion personnel. However, it receives
special attention from a group whose
responsibility 1s to work out manufac-
turing methods and iron out difficulties
as the production proceeds.

Upon reaching the production calibra-
tion laboratory, very extensive tests are
made on the trial lot. These are of the
nature of type tests rather than the nor-
mal inspection and calibration tests to
be made on successive lots. Behavior
under extreme temperatures and hu-
midity conditions is determined and,
from the performance data, the final
catalog specifications are established.
Testing specifications are also checked
and edited by experience. Not infre-
quently, this intensive test in the produc-
tion laboratory brings to light features of
design or manufacture which should be
changed. If these are at all important,
the changes are actually made on the
trial lot and they are then retested.

An important means of liaison in the
trial production stage and in the stages
immediately preceding is a weekly con-
ference which includes the assistant chief
engineer, the head draftsman, and en-
gineers responsible for mechanical de-
sign and for following the trial lot. At
this conference, difficulties and delays
are discussed and agreement reached as
to the proper course to be followed.

Testing specifications and catalog data
are engineering responsibilities, as 1is
usually an article describing the new de-
vice and its application for the General
Radio Experimenter. These items are
carried along during the later stages of
development, and should be complete
before the test on the trial lot.
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Final Determinations:

When the trial produeclion lot has
finally passed all its tests, the new
product is at last ready to move into
regular production. There are, however.
decisions still to be made: the important
one ol price, the less importanl ones of
quantity to be manufactured and de-
livery schedules. These matters are the
responsibility of the Scheduling Commit-
tee comprising C. T. Burke, chairman;
C. C. Carey, vice president for manu-
facturing; and A. E. Thiessen, vice presi-
dent for sales. Costs are made up by the
factory Cost Department, and a price is
determined on the basis of manufactur-
Ing costs, engineering expense, and
probable market. The quantity to be or-
dered is established by balancing against
one another such factors as rate of sale,
manufacturing  economy, pressure of
shop  facilities, and customer demand.
Sales and advertising releases are pre-
pared to co-ordinate with the completion
of the first production lot.

Notes on the K Plan:

Probably no discussion of the opera-
tions of the General Radio Company
would be complete without louching on
the rather unusual pay plan which affects
not only engineering but all execulive
and administrative personnel.

The Company objective of steady em-
ployment referred to in opening para.
graphs of this paper requires adjustments
m tines of reduced activity, since we
have not always heen able in the past to
maintain sales at a level to take our full
factory output,

Under such conditions
the working hours are reduced for the
factory, but full personnel is employed.
Certainly for engineering personnel and
to a degree for other administrative per-
sonnel, a reduction of working hours is

highly undesirable in times of reduced
sales, since the best way of restoring
full operation is the development and
manufaclure of new products. On the
other hand, the disparity between short
hours and reduced income in the factory
and full income in the salary groups not
only seems inequitable, but the overhead
involved becomes increasingly difficult o
carry under limited operations.

To meet this condition, the pay plan
familiarly known as the “K” system was
established in June 1933. Under this pay
plan, monthly salary rates are set al
what 1s considered to be approximately
the average going level for individuals of
comparable training, experience and re-
sponsibility.  This base rate is subject
to multiplication by a factor K which has
given its name to the plan. K may be 4
number greater or less than unity, de-
pending upon the operating conditions of
the Company. With everything on an
even keel, the factory working normal
hours but no overtime, and the Company
making a nominal profit, K equals unity.
As working hours drop, K is adjusted
downward according to a set table which
15 established from time to time on the
basis of current overhead coslis and
break-even points.  Likewise, as the
scale of activily rises and overtime work
becomes available and profits increase
K rises above unity.

Individuals on monthly pavroll are ex-
pected to work full time, even during
periods when K is below one, and it is
essential to the success of the plan that
they do so. The result of the plan is to
adjust overhead costs lo operating rale
to a surprisingly effective degree, so that
the Company’s financial existence is not
threatened when operating far below its
nominal break-even point, even for con-
siderable periods. 1t is obvious, of course,

Design Standards Committee, l. to r., H. M. Wilson, chairman P. K. McElroy, secre-
tary F.W. Williams, H. 8. Wilkins, G. X. Smiley, H. C. Littlejohn, and R. C. Crosby
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that the effect on personnel of prolonged
periods of greatly reduced income would
be disastrous to the Company unless
general business conditions were such
that the rest of the industrial community
were similarly situated.

The plan has a great advantage over
the more common one of reducing over-
head by cutting base rates, in that the
reduced pay is aulomatically restored as
soon as emergency conditions improve.
Over a business cycle, not only is there
no loss of base rate, but added income in
periods of above-average activity pays
back the loss over the period of reduced
income.  As a matter of fact, during the
tifteen years that the system has been jn
existence, K has averaged considerably
above unity. Thus, the loss of income
experienced during the early 193025 has
been made up long since. 1t is also fair
to point out, however, thal most of the
fifteen-year period has been one of very
greal activity, and this experience is per-
haps not an entirely valid guide for the
future.

In view of the rather great respon-
sibility of individual engineers for carry-
ing through their projects, and the direct
relationship between the development of
salable instruments and the manufactur-
ing rate, it is felt that this method of
compensation is eminently fair for the
Engineering Department. It provides
full engineering employment at all times,
but also provides both for reduction in
overhead when necessary and for auto-
matic compensation i periods of abnor-
mal activity. It is supplemented by a
general  profit-sharing  bonus  which
applies to all Company employees.

POLYCASTING
(Continued from page 28)

Figs. I and 2 presented here? show the
measured field intensities on 510 me. and
910 mec., respectively, corrected to an
cflective radiated power of 100 kw. These
figures show the measurements along two
radials.  The first, called the southwest
radial, is over relatively smooth terrain
with a range of elevation from 0 to 230
feet. The second, called the west radial,
is over hilly terrain with a range of eleva-
tion from 0 to 1,200 feet.

Examination of these figures yields the
following approximate results: At 510
me. the ratio of median signal intensity
at 10 miles to that at 30 miles is about 10
to 1 on the southwest radial. The corre-
sponding ratio from the west radial is
about 100 to 1. At 910 mec. the corre-

sponding ratios for the southwest and

west radials are about 25 to 1 and 200 to

1, respectively. From these ratios, an

estimate of the increase in power required

to extend a given signal intensity from 10
(Continued on page 44)

?From Figs. 13 and 14 of the Brown-Epstein-

Peterson paper referred to in Footnote 1. Re-
produced by permission of RCA Review.
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AUDIO DEVELOPMENTS

DEVOTED TO THE INTERESTS OF THOSE WHO WORK
WITH AUDIO FACILITIES — Edited by LAWRENCE OLDS *

ERE are the results of press-time ef-
forts to find out about RCA’s new
records:

Is it true that the new records will
run at 45 RPM? No answer.

Will they have an over-size spindle so
they can’t be put on any ordinary turn-
table? No comment.

Why are you making them only 7 ins.
in diameter? Complete silence.

What is their advantage if they only
run 5 minutes? Quick look at ceiling.

If the first releases are only popular
tunes, what will people do about classi-
cal music? Eyebrows raised twice.

Is the difference between an .8-mil
stylus for the new records and 1-mil for
the Columbia LP stylus really important?
Shift of weight to right foot.

With three different speeds, stylus
types, pickups, and record diameters in
vuse, do you anticipate that manufac-
turers of record changers will bring out
inter-mix models? Slow scratching of
left ear.

Have the record manufacturers no re-
gard for women and children? Harrumph!

Not having time to inquire of Colum-
bia in person, we phoned Mr. Paley.
“Mr. Paley is in consultation with the
doctors.”

“Is he ill?” “No, it’s his $2,500,000 an-
tique. They are trying to find out if
rigor mortis has set in.”

E can all agree with Gerald King,
president of Standard Radio Tran-
seription Services, as to the “horrible
quality of sound on films which are tele-
cast,” and that “it is only short of crim-
inal that this type of sound is allowed
to go out over TV stations.” Some of the
sound engineers on the movie lots shrug
off such complaints by saying that the
audio channel is bound to be bad, be-
cause TV only gets films made before
modern equipment was developed.
That’s not the way we hear it from
people who own television sets. When

#* North Plain Road, Housatonic, Mass.
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they break away for an evening at the
movies, they complain: “The sound was
just like what I hear at home when they
have a movie film on television.”

Gerald King explains: “The optical
system of recording makes it an impos-
sibility to record frequencies on 16-mm.
film at the present rate of speed much
in excess of 4,000 cycles. Not only is
the quality bad, but the flutter is worse.”

Then along comes J. A. Maurer to say
that he is producing 16-mm. sound-on-
film recording equipment “capable of
handling the frequency range of 30 to
10,000 cycles with low distortion and a
signal to noise ratio in excess of 45 db.”

Well, it’s a healthy sign when such
matters get out into the open for dis-
cussion. It means that something will
begin to happen pretty soon.

HE first portable equipment we've

seen for microgroove recording is be-
ing reproduced by Presto. It is a modifi-
cation of Presto’s standard K-8 equip-
ment. The new job handles both regular
and LP recording, and has dual-purpose
pickups. Using a 18%-in. disc, a 30-
minute program can be recorded on one
side. A removable cover carries the loud-
speaker.

In addition to conventional use for
program recordings, the long-playing fea-
ture is a great convenience for speakers,
music students, and dramatic groups who
want to hear themselves as others heard
them.

Presto has also brought out a new
series of turntables intended primarily
for LP records, but also available with
2-speed drive. They come in plain
chassis form, or mounted in a cabinet,
and fitted with a pickup.

HE storecasting idea is really sweep-
ing the Country. Installations range
from FM table models in drug stores to
automatically - controlled, high - power
equipment in the super markets. Down
in Allentown, Pa., though, Hess Brothers’
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department store has done a job that
takes the lead position in siorecast en-
gineering.

This is no prewar type of publie ad-
dress: system, with speakers blaring and
shouting down normal conversation. Such
a setup would not only kill the whole
effectiveness of storecasling, but would
mterfere with the essential business of
making sales. Rather, this layout was
planned as an aid lo store operalion

Accordingly, the Ifess Brothers’ instal
lation uses 8350 speakers distributed over
the ceilings on 16-foot centers, and
operated at low level. The resull might
be called “musical ceilings,” for that is
the effect obtained. There are six shop-
ping floors, each of 42,000 square feet. so
equipped, with a total of 800 speakers.
Fifty more are located strategically in an
adjoining 9-story building devoted to
storage and service departiments

At the control center, there are an
REL receiver, transcription turntable.
telephone connections for broadcast
studio or wired-music programs, and an
announce microphone. in addition to
microphones at vartous points in the
store. This installation. by the way. was
made by R. S. Collmus. Western Elec-
tric’s sound system dealer in Baltimore

You are probably wondering: how can
a store make use of such a syslem to an
extent sufficient to justify the cost? Ex-
perience already gained at ess Brothers’
shows that the variety of uses is only
limited by the imagination of the man-
agement. Some of the material for trans-
mission which has proved to have the
greatest functional value in the opera-
tion of the store arve:

1. In-the-store advertising, to draw
attention to sales, clearances. and special
items.

2. Messages of immediate or long-range
interest from the store to customers or
co-workers.

3. Material of recreational interest to
co-workers, or forming a part of the
store’s co-worker relations program.

4. Musical programs arranged to lift
the emotional tone of customers and co-
workers. On its own merits, this use
justified the installation of the system.

5. Programs in connection with store

(Continued on page 46)
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HOW TO IMPROVE PROGRAM PICKUPS

STUDIO PRACTICES REQUIRED FOR FM IMPROVE AM, TOO. HERE ARE IDEAS THAT CAN
BE EMPLOYED WITH FACILITIES AVAILABLE AT ANY STATION — By HAROLD E. ENNES*

PART 2--CONCLUSION

How Many Microphones?

In an approach to the study of specific
types of program setups, the question of
the number of mikes will invariably arise,
especially on a large show. Keep always
m mind the previous discussion on the
monaural character of the system and the
lack of focusing power unless deliberately
used as a means of concentrating the at-
tention.

The greatest weakness in nike setups
for large shows has always been the use
ol too many microphones. There is
bound to be some distortion, however
slight, in multiple-mike setups due to
thme lag of sound waves which create
phase additions and subtractions at the
various pickup positions. This source of
distortion, however, is only minor com-
pared to the other faults of this tech
nique.  Aside from the operational diffi-
culties of handling a large number of
channels on the mixing panel, with
greatly inecreased chances of error, the
control man and his board take the place
of the conductor. All the dramatic inter-
esl, the emotional pattern written into
the original score, plus even the conduc-
tor’s interpretation, is placed in the ratio
of fader adjustments and the reactions
and psychological temperament of the
operator. In other words, too many
variables are injected between the per-
formers and the listeners.

Let’s establish a  foundation upon
which we can build a workable structure
to determine the correct number of
microphones for a given show. Let’s also
be practical, and realize that many op-
erators have neither the very latest
studios nor an adequate amount of re-
hearsal time.

I. Whenever il is possible in the time
allotted for setting up, arrange your per-
formers about a single microphone (fol-
lowing suggestions given later for each
Lype of show) so that the overall balance
is correet. If you do this, you achieve
balance by proper positioning, rather
than by mixing various sources on the
control board.

2. Perhaps your time is running out,
and you are still having trouble with
a particular section in obtaining balance.
This is more apt to occur in a dead
studio than in one which is acoustically
live. Another mike will have to be used
on the troublesome section. However,
use of the second pickup can probably

* Engineer, Station WIRE Tndianapolis

Broadocasting, Inc., Indianapolis, Ind., author

“Broadcast Operator's Handbook’ pub
lished' by John F. Rider, N. Y. C.
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be limited to particular spots in the show,
such as rhythm-section accentuation of
an orchestra as required by the score.

3. Some of the more complex shows do
require more than one microphone. Take,
for example, a variety show consisting of
a drama cast, a chorus, and an orchestra.
Remember that the microphone does not
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Fig. 6. Orientation for a two piano-team

focus attention as your ears do in the
studio.  Of course, it is likely that a
program of this type will originate at
one of the larger stations, having modern
studios. The more rehearsal time vou
have, the less the number of microphones
necessary, to the point where the abso-
lute minimum is reached. So much for
the basic theory of microphone tech-
nque. Let’s go on with more specific
program setups.

Picking up the Piano:

‘The single piano pickup is the simplest
setup, since it is perhaps the least af-

{
STRING BASS
VIOLA
1ST VIOLIN 2ND VIOLIN
)
MIC.

Fig. 7. Orientation for o salon orchestra

fected by acoustical nature of the room.
No matter how softly the pianist plays,
as long as he is unaccompanied by other
mstruments, the microphone should not
be placed up under the lid. The distor-
tion arising from the close proximity of
large physical objects to the microphone
is well known. It should then be obvious
that a pickup under the lid and close to
the sounding board will not allow natural
transmission of the piano tones. Close-

miking almost any instrument makes it -
necessary to hold down the volume, with
great loss of musical brilliance. It is true
that many operators have become so ac-
customed to this type of piano setup that,
as 13 the case with the close-talking an-
nouncer, the sound may be familiar, but
it is not natural reproduction. We must
remember that it is the business of the
broadeaster to transmit the natural sound
of the original program content.

Here is the best method of determining
ing the setup for a single piano: Start
with a distance of 20 ft., head high. In
a dead studio, this distance will probably
resull in a thin response, especially on low
passage. In live studios, the sound may
be too reverberant for clear-cut trans-
mission. Move the microphone in on a
line drawn through the center of the
sounding board until the tones are full-
bodied, with just the right amount of
reverberation. This distance is seldom
less than 8 ft., and will allow tonal bril-
liance and balance between lows and
highs that is sacrificed in close-up tech-
nique

Now comes the final check for balance
between bass and treble, in otlher words,
the check of the player’s left and right
hand pressures. If the pianist has a
heavy right hand, and bass response is
somewhat weak in relation to the highs,
keep the mike at the same distance, but
swing it toward the tail of the piano.
This method increases the response from
the bass strings. If the pianist has a
heavy left hand, with a relative loss of
highs (this lack of highs is also apt to
occur in dead studios), the mike should
be moved toward an imaginary extension
of the keyboard. This will increase re-
sponse to the treble strings and decrease
that from the bass strings.

The twin piano team imposes only
slight additional requirements. Fig 6 illus-
trates the most satisfactory orientation.
The temperaments of the pianists must,
of course, be considered and the lead
piano given prominence by moving the
mike closer to that piano if the accom-
panist is heavy-handed. The procedure
for bass and treble balance should be fol-
lowed not by moving the microphone,
but the piano itself.

Vocalist and Piano:

The distance of the vocalist from the
mike, the distance of the mike from the
piano, and the distance of the vocalist
from the piano must be considered in
this setup. There is no excuse for using
more than one microphone unless the
time allowed for rehearsal is zero.
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I'he first requirement is to listen to
the vocalist in the studio. Does he or
she sing out with the chest muscles,
using a large volume and dynamic range?
Or is the vocalist the crooner type, using
only the larynx and throat for emphasis?
Every vocalist is in one or the other
general category.

One who sings out with full volume
should be placed 12 to 6 ft. from the
microphone when a piano alone is used
as background. On rehearsal, always start
with the greatest distance. The goal is
to use the lowest volume and the highest
volume without having to ride gain on
the fader control. This part of the bal-
ance can always be achieved by careful
rehearsal checks. The balance between
vocalist and piano accompaniment is not
always so simple. A good pianist or one
familiar with a particular vocalist’s
style will automatically adjust his volume
to the pianissimo and crescendo of the
singer.

A bi-directional mike should be placed
about 8 ft. from the piano, with the
vocalist on the opposite side at the dis-
tance determined by trial. Tt is well to
point out here that 'a very common
error is in taking a vocal solo too literally.
The presence of the piano must always
he there, with only slight emphasis on
the voice. It should be a blend with, of
course, the voice always a little predomi-
nant, but not with a weak background
of piano tones, as is often heard

When the pianist insists on playing so
joudly that the accompaniment smothers
the vocalist, (some pianists cannot alter
their volume and still play well) the
dead side of the vocalist’s microphone
must be turned toward the piano. This
is almost always the only adjustment
necessary from the 8-ft. distance between
mike and piano. TIf the studio is very
live and the piano tones are still too
prominent, turn the piano around so that
the lid opens toward a wall of the studio.
Don’t, at any time, move the vocalist
closer to the mike if it is necessary to
ride gain on the natural dynamic range of
the voice.

Setup for Small String Groups:

Small salon groups, string quartettes,
or hill-billy groups, playing in intimate
style, require good instrumental defini-
tion. This calls for comparatively close
mike setups, but not too close! The
author is always hesitant about using the
word “close” since the reader is apt to
take it as meaning directly into the face
of the instrument.

Consider a small salon orchestra. gen-
erally consisting of several violins, a
viola, a cello, a string bass and some-
times a piano. Due to their comparative
volume they are usually placed in that
order from the microphone. Fig. 7 illus-
trates the general orientation of such a
group with the mike.
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Now assume that the approximate dis-
tances are violins 4 ft., viola 6 ft., cello
8 ft., and string bass 10 ft., with piano
somewhat off-mike at 10 ft. If the violins
are too predominant for proper sectional
balance, usual practice is to move the
violins further back or to one side in a
less sensitive zone, or else to bring the
other instruments in closer.

However, remembering the focusing-
power principle, it is clear that quite a
range of sectional balance can be ob-
tained by the simple expedient of adjust-
ing the microphone height and tilt, as

T
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]

Fig. 8. Adjusting microphone for balance

shown in Fig. 8. If the violins are too
predominant, raise the mike and focus on
the other instruments. If the violins are
weak, the mike should be lower and
focused on them. This is a better method
than moving the predominating instru-
ments to one side in a less sensitive area
of the mike, since the higher frequencies
containing the over-tones are very im-
portant for wide-range pickups.
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Fig. 9. Conventional one-microphone plan

There is little difference in pickup for
this type of musical organization between
dead and live studios, since the setup
must be intimate in character, with high
direct-to-reflected sound ratio, minimiz-
ing the effect of the acoustical nature of
the studio.

Stall Orchestra Setups:

A large number of organizations pre-
senting popular, serious, or variety music
comes within the small-orchestra cate-
gory. There may be a combination of
brass, strings, and reeds, numbering any-

where from 4 to 15 musicians.

Again the first step is to visualize the
instruments in comparative power out-
put. From softest to loudest, they are:

1. Violins, trumpets or trombones
(muted), guitar.

2. Clarinets, saxophones, xylophone,
vibraphone.

3. String bass.

4. Piano.

5. Trombone (open belled) trumpets
(open belled) .

6. Traps, bass drums, guitar (electri-
cally amplified) .

These are the most likely instruments
to be encountered in such a setup. As
before, the conventional approach is to
arrange them in the order listed from the
single microphone.

Look now at Fig. 9. This ig a live-
studio practice, starting with the violins
at about 8 ft. When initially checking
the balance of sections, remember the
height and tilt adjustment for focusing
power to obtain proper blend. Then,
and not until then, try moving a trouble-
some section.

If you think it necessary to move in-
struments, keep these principles in mind:
A predominating section may be too loud
not because the relative distances be-
tween instruments is incorrect, but be-
cause the microplone is too close to the
entire outfit. Move the mike back.

A weak section may be too soft not be-
cause it is too far from the mike, but be-
cause all instruments are too close to the
microphone. Move the mike back.

In other words, the farther back a
microphone is placed (within the limits
of acoustically allowable distance) the
better the chance of a good balance be-
tween all sections.

Another very important item is the
treatment afforded muted trumpets or
trombones. When their bells are muted,
the instruments must be very close to
the microphone. This means really close.
about 2 ft. If the players cannot or will
not step from their regular positions to
one immediately in front of the mike, a
separate microphone must be spotted
just in front of that section. Obviously
it is to be used only when they are
muted.

Now consider a studio of older design,
with dead characteristics. When the
musicians number around 12 to 15, it is
often difficult to get good sectional bal-
ance with the plan shown in Fig. 9. Even
though the farther instruments may con-
tribute about the same number of volume
units, the pickup may be thin, because
the dead studio does not reinforce the
harmonics and overtones. Also the mike
must be a little closer in a dead studio,
emphasizing the discrepancy in sectional
presence.

In nearly every case, however, best re-
sults are obtained with one mike, and by
using the setup illustrated in Fig. 10. The
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mike is a bi-divectional ribbon Lype. The
instruments must be more nearly on
beam, due to the narrower angle of re-
sponse in comparison to the uni-direc-
tional mike employed in Fig. 9 and to
the dead acoustics of the studio. More
time and movement of players will be
necessary to get this setup exactly right,
but it is far better than the usual pro-
cedure of using additional microphones.

How to Add a Vocalist:

A vocalist with the type of musical
program just described imposes special
problems wunless the organization is
thoroughly trained in prior broadcast
production technique.

The ideal arrangement would be for
the vocalist to stand in front of the
orchestra, facing the mike at a distance
of several feet. This arrangement, how-
ever, 1s often not practical as, for in-
stance, when the mike is raised and
slanted so as to obtain proper balance of
instrumental tones.

Where such a situation occurs, there
1s no alternative but to use a second

STRING BASS
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VIOLINS @ MIC.
*
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Fig. 10. Improved pickup location

the confusion of moving mikes. The
general area for these microphones is 15
to 20 ft. high, and 15 to 25 ft. in front of
the violin section. Fig. 11 illustrates a
typical grouping of a large symphony
orchestra.
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Fig. 11. Symphony orchestras may require solo and section mikes for highest fidelity

microphone for the vocalist, preferably
a uni-directional type, with dead side to-
ward orchestra. This mike can be used
for the announcer, also.

Symphony Orchestras:

The large symphony orchestra setup
should be based upon exactly the same
principles as heretofore discussed, except
that the grouping of instruments, the use
of a chorus, and the type of musical score
make the problems much broader in
scope. Fortunately, such programs are
not usually attempted in an inade-
quately-designed studio.

Generally, the usual physical arrange-
ment of the orchestra for regular audi-
ence listening will be satisfactory for
broadcast purposes. On the initial trial
of the main orchestra microphone, several
mikes should be suspended at the most
likely pickup positions in order to avoid

If a vocalist or instrumental solo is
called for, it is almost always necessary
to use a second mike to achieve proper
sound perspective. Remember that vocal
or instrumental solos are not to be en-
tirely predominant; the orchestral accom-
paniment must be very much present.
Always try to get the conductor to listen
{0 a monitor speaker for a final check on
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Fig. 12. Mike setup for dance orchestra
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balance, or get some responsible member
of the organization to pass on it. The
very best control and production men do
this simply because every symphony or-
ganization has ils own arrangement of
score or possibly a distinct mterpretation
of the original score. 'L'lis individualily
must be conveyed to the listeners. Thus,
many times, a slight rearrangement of
instruments in relation to the microphone
15 found necessary.

In spite of the usually superior results
obtained with a single, well-orientated
microphone, it is often necessary to de-
viate from this practice lor true high-
fidelity pickup. The main orchestra
microphone, back far enough to obtain
the proper blend of all instrumental
tones, will faithfully pick up the delicate,
distant tonal beauty of the violin pas-
sages in Clair de Lune, for example.
Most music lovers, however, criticize this
same microphone setup for such numbers
as the Strauss waltzes, where the tonal
perspective of the strings should be closer
and more strident in quality.

Many leading conductors and pro
ducers of symphony broadeasts insist on
an added mike suspended directly over
the strings or other sections, to be turned
up only on cue. This procedure supplies
the missing psychological factor of micro-
phone-to-sound perspective. ~ When a
choir is used with a symphony orchestra,
it is also necessary to use a separate mike
due to the spread of the total combina-
tion, in order to obtain focusing power.

Notes on Field Setups:

Field setups are an entirely different
matter. The musical instruments must
usually be placed more in a straight line
due to lack of depth of the platform.
Added to this is the inevitable noise and
confusion about the point of origin. It
may be argued that really high-fidelity
transmission is impossible from such a
broadcast, and this is true. But FM
listeners especially will appreciate any
pains taken to improve the pickup.

Multiple microphone arrangements are
absolutely necessary for such an orchestra
of even medium size.

Tig. 12 illustrates a 3-microphone
treatment of a typical dance orchestra
playing in the open. Always strive to
obtain a good balance with the minimum
number of mikes, taking into considera-
tion the usually heavy background noise.
It i1s almost always necessary to use a
microphone for each group of instru-
ments, as shown in Fig. 12, to give the
section playing the lead or melody at any
particular time the highest intensity. But
remember that the presence of the other
sections is important.

Conclusion:

It is apparent to the experienced
broadcast man that many types of pro-
(Continued on page 44)
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6 BECAUSE OF MACHLETT EXPERIENCE,
SKILL AND “SINCERITY OF SERVICE”

M

® For over a half century Machlett Laboratories has pio-
neered and made notable contributions to the development
of the electron tube art.

Today, through its modern plant, development laboratories
and skilled personnel, it provides the best in tubes and ser-
vice for Broadcasting and Industrial uses. No matter what
your purpose—Broadcasting, Communication or Industrial
electronics—you will find a Machlett tube to fill your needs
—and fill them well. And, no less important than the tube
itself, Machlett Service—valued by tube users for more
than 50 years—will give you a new sense of value to apply

to your tube procurement problem.

If you want better value—more satisfaction —try MACH-
LETT.
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Note to Broadcasters: Machlett Laboratories now produce for the
Western Electric Company its line of high power transmitting tubes
—so well known and respected by all broadcasting engineers.
Made by Machlett Laboratories in close collaboration with Bell
Telephone Laboratories, these tubes will continue to set the highest
standard of performance in broadcast service. These tubes are
distributed exclusively for Western Electric by the Graybar Electric
Company in the U.S.A., and by the Northern Electric Company in
Canada and Newfoundland.

This new combination of Western Electric and Machlett—two pioneers
in the electron tube field—is your best assurance of progress and
performance in the further development of better tubes to fill
your needs.

Equipment designers, broad-

casters, operators of point-to-
point services, and industrial
users of power tubes are in- T
vited to write for complete in-
formation.The Machlett Electron

Tube Data Book will be sent
on request.

Over 50 years

of Electron Tube Experience

MACHLETT LABORATORIES, INC.

Springdale, Connecticut

December 1948—formerly FM, and FM Raplo-ELEcTRONICS
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T'he author, left, and Everett Dillard at WASH, key station of the Continental Net-

work, where programs are recorded on Rangertone machines and sent to affiliates

NEW TAPE TECHNIQUES

NOTES ON THE PROGRESS BEING MADE IN THE STUDIO
USE OF TAPE RECORDINGS — By COL. R. H. RANGER¥

¢ HY can’t we have more high—

fidelity programs for FM sta-
tions?” With the advent of fine FM re-
ceivers, amplifiers, and speakers, the de-

mand for better program quality, is-

mounting rapidly. To many listeners,
this 1s the most important potential ad-
vanlage of M, but the majority of sta-
tions are programmed with records or
network originations that hardly do
justice to FM’s audio capabilities.

The broadcaslers’ problem is one of ex-
pense. If an FM station is owned by a
network affiliate, the least expensive way
is to use the net programs for both AM
and FM. This, unfortunately, limits FM
to 5,000 cycles. The only 15,000-cycle
telephone line extant is that between
WASH, Continental Network’s key sta-
tion in Washington, and W2XEA at
Alpine, N. J.

* Rangertone, Tne.,, 73 Winthrop, St., Newark:
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Most independent FM stations use
records and transcriptions, as these are
the cheapest program sources available
to them. TPhonograph records do well to
reach 7,000 cycles. Transcriptions do a
little better. Both introduce the prob-
lem of needle scratch.

The refinements that have been made
in tape recording promise to answer the
economic limitations on FM quality.
This has proved to be the case with
Rangertone equipment that have under-
gone extensive operational tests at
WASH, Washington and at KSBR, San
Bruno. The following table shows the
frequency range .and running time at
three standard tape speeds:

Ins. per Response Running
Second in Cycles Time
30 30-15,000 34 min.
15 40-12,500 68 min.
7Y% 50- 7,500 186 min.

For top performance, the 30-in. speed
satisfies every requirement. It is com-
pletely satisfactory to music lovers who
want the full audio and dynamic range
required for the perfect reproduction of
music. Moreover, full half-hour pro-
grams can be handled at this tape speed.
At some sacrifice of quality, a one-hour
programn can be recorded at 15 ins. per
second.

On sports events, where the action
may continue for still longer periods, the
7V5-in. speed is excellent. In such cases,
the limitation on audio range is not a
disadvantage, since the material recorded
1s almost entirely concerned with speech
frequencies.

Wide frequency response is by no
means the only outstanding operational
advantage of tape recording. As some-
one aptly pul it, there are no little flags
on the frequencies which make them say:
“Here I am.” Of equal importance is the
overall smoothness and ease of handling
that comes from the non-mechanical
functioning of the entire recording and
playback process.

Work on tape recording is still going
forward. The establishment of stand-
ards is a must for top performance.
Moreover, it is essential that a tape made
on one machine should be playable on
another. Aggressive steps in this direc-
tion are being taken by committees of
KRMA, NAB, and ASA. They are hold-
ing regular meetings, and many of the
basic standards have been established
already. Meanwhile, Rangertone equip-
ment is being supplied with adapters to
make operation interchangeable with
other makes.

As a part of the continuing develop-
ment program, a monthly quality check
has been instituted. Cooperating sta-
tions send to our laboratory a test tape
recorded at program level, up in 2-db
steps to 4 db, and down in 2-db steps to
-—10 db, all at 200 cycles. Also, a fre-
quency check is made on this test tape,
starting at 30 cycles and going up to the
top range at each speed in convenient
intervals. This tape is tested at our
laboratory for response and harmonic
distortion, and a report is sent back to
the station. If modifications are neces-
sary, they can be made quite readily by
controls-on the recorder.

Use of Tape at KSBR:

As to the practical aspects of studio use,
here is a report from Franklin Evans,
program director at Radio Diablo station
KSBR:

Of the many uses for tape at KSBR,
one of the most interesting is in connec-
tion with a weekly half-hour drama
which we produce and record on a
Rangertone machine.

As soon as the script has been ap-
proved, multiple copies are run off and
distributed to each member of the cast.
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We use sound effects from the Standard
Sound Effects Library, combined with
any home-made effects that may be
called for in the script. Since the pro-
gram director writes, narrates, and pro-
duces these programs, any effects impos-
sible for use are held at a minimum. Our
bridge music is from the Tempo Library
of Music Bridges, mingled with passages
from our library of classical music. As
a rule, we use three mikes for this pro-
duction, one of which may be a filter
mike.

The first reading of the script is
usually cut on the tape so that, when it
is played back, we can pick out not only
the obvious mistakes but also spots that
do not show up on the script such as
poor timing, interpretation, and charac-
terization. The cast also has the oppor-
tunity of observing their mistakes in
this first reading, and of improving their
characterizations. During this playhack
the director follows the script, marks all
mistakes, and suggests corrections. The
cast is then given a review of the first
take and the scripts are revised.

Sometimes the producer decides that
one or two of the scenes on the first run
are good enough to print, and he may
decide to work around them. Usually
this first run of tape is removed from the
machine and a fresh reel of tape is in-
stalled for the second and, generally,
final cutting.

Working as we do with a limited cast
and production facilities. one of the
actors may have to move about the
studio, and possibly go to the control
room to relieve one of the other men who
lias a scene coming up. When this sit-
nation occurs, the director, who is usually
in the studio, waits about 8 or 4 seconds
and then calls “Cut.” The operator of
the Rangertone presses the stop button
and the change is made. While the cast
is getting ready for the next scene, the
Raugertone operator backs up the tape
to where the last scene was ended. He,
or she, inserts a tiny slip of paper at this
place on the tape so that it protrudes
above the reel. He also makes a check
on his copy of the script, indicating
where the scene ended and that there is
a spot of dead tape to be edited out.

This method of production, we have
found, expedites the cutting of a half-
hour drama immenselv. If a scene is
not good. we simply back up the tape
and cut it over. If a particular scene is
good on the first take. we skip it on the
second go-through. The overator simply
marks the tape with a slin of paper to
indicate that he will have to splice in a
scene from the first tape.

Another advantage of tape over anv
other means of transcription is that the
actor understands that if he makes a
mistake, stumbles over a word. or reads
a line improperlv. or two lines are
given al the same time, he simply

Arthur Arrigoni checks the performance of the Rangertone tape recorder at KSBR

pauses for 1 or 2 seconds and then re-
peats the lines that were not given cor-
rectly. The Rangertone operator hears
this, flags the tape where the mistake
occurred, and marks his copy of the
seript accordingly. The error is then as
good as out of the show, for it will be
clipped when the recording is over.

There is another advantage of using
tape over any other means of transcrib-
ing. Using the 30-in. tape speed, we
have found it possible not only to snip
out words, but even to take out syllables,
or even one letter of a word. In one
instance, an actor read the word “horse”
as “horses.” This ruined the sense of
the scene. So the operator took out the
“s” from the end of the word. How-
ever, in so doing, he found he had also
removed the final “s” sound. This put
an even worse connotation on the sen-
tence, as you can well imagine. Then the
operator put back the last bit of sibil-
ance, and the final sound of the word
was, as intended. “horse.”

After the complete show is cut onte
tape, the cast is excused. The director
and the operator then edit the tape, cut-
ting and splicing out the errors, and
tightening up the entire production. Tf
the show is long, portions of it are re-

December 1948 —formerly FM, and FM Rapio-ELECTRONICS

moved to bring it down to time. The
running time of the program can be set
exactly by using a live introduction and
close, with the cast credils as a pad.
This gives a very posilive advantage
over either live work on the air and/or
the conventional transcriptions.

On occasions we have been confronted
with difficult sound effect problems. One
that comes to mind was where two men
were riding horseback. One man dis-
mounted and the other remained
mounted. In the scene, the man who
was still on his horse shot the other man,
and then had his horse rear up and
trample the man to death. It was a
gruesome scene, and a very difficult effect
to get. We cut the entire show except
for this one part. Then the cast worked
on the effect, and we recorded it 7 or 8
times, until it was perfect. The etfect
was then spliced into the tape of the
program.

This procedure, approaching the
method used by the motion picture in-
dustry, has evolved into a set production
pattern which, in our experience, works
extremely well. In fact. it is much bet-
ter than the old method of multitudinous
rehearsals with cast, sound, and music,
and then a final dress prior to air time.
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The H. H. Scott model 210-A Laboratory

Amplifier includes the Dynamic Noise

Suppressor, engineered as an integral
part of the amplifier circuits.

NO. 6 of a series on
the reproduction of
music from FM and
phonograph records

V. /

~

Hermon Hosmer Scott, Inc.

383 Putnam Ave., Cambridge 39, Mass.

Representatives and distributors
and dealers in all principal cities

World -Wide Prestige of the
‘Dynamic Noise Suppressor

WE arc proud of our associales, Lhe *PDvnamic Noise Sup-
pressor Licensees. They are the leaders in world industry, pro-
ducing not only the most but also the finest high-quality phono-
graphs, combinations, aud records. There is no subslitute for
their inlegrity of engineering, inspired design, and meliculous
workmanship. There is no greater assurance of satisfaction than
the knowledge that your investmment in the products of these
companies is backed by the highest standards of service.

Seldom has a new invenlion received such wide and iustan-
laneous acceptance. Disregarding the endless flow of highly
touled gadgels fealured in convenlional sets, leading manufac-
turers of superior radio-phonograph equipment were the first to
adop! the *Dynamic Noise Suppressor. It is significant thal
manufaclurers who cannot incorporate the genuine circuits have
found it necessary lo include some imitalive devices. These
frequently function only in the minds of the advertising depart-
ment, but lead the customer to believe, at least until he has bheen
“0ld,” that the set includes a genuine *Dynamic Noise
Suppressor.

In such instances. let the buyer beware! If it is not a genuine
*Dynamic Noise Suppressor licensed by IL. II. Scoll, it cannol
perform like one, and the buyer is bound to be unhappy when he
compares his purchase with the real thing.

The higher the price, the more careful must the customer be.
It is no mere chance, therefore, that leading manufacturers of
the really fine products advertise their features in a dignified,
conservative manner and rely upon their outstanding excellence
to build a reputation. Such manufacturers adopt only develop-
ments of true technical worth. They insist upon designs which
will serve the owners well for years to come. They build for
those who insist upon the finest—those who will accept nothing
less.

The following companies are now licensed to produce equip-
ment incorporating the genuine II. . Scott *Dynamic Noise
Suppressor:

Cimar, S.RL. (Argentina)

Columbia Graphophone Company, Ltd. (England)

Columbia Graphophone Pty., Ltd. (Australia)

Electric & Musical Industries, Lid. (England and Austraiia)
E.MI Factories, Ltd. (England)

EMI. Sales & Service, Ltd. (England)

EMI. Suppliers, Ltd. (England)

Fisher Radio Corporation {New York. U.S.A)

The Gramophone Company, Lid., “Ilis Master’s Voice” (England)
The Marconiphone Company, Lid. (England)

The Parlophone Company, Ltd., “Parlophene” and “Odeon” (England)
Scott Radio Laboratories (Chicago, U. S. A)

Hermon Hosmer Scott, Inc. (Cambridge, Mass., US.A)

* Licensed under U. S. and foreign patents pending and issued.
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A BASIC Improvement in Sound Reproduction

THE BROCINER-KLIPSCH

DUAL-HORN REPRODUCER

Frequency Range

30 10 15,000 CYCLES

Utilizing the walls and floor of the room as an
integral part of the acoustic system, the Rro-
ciner-Klipsch Reproducer uses a horn for the
bass tones in addition to one for the upper reg-
i1ster. True fundamentals down to 30 cycles are
reproduced in their original beauty, without
distortion or ‘“hoominess.”’

Perfect dispersion of the high tones affords re-
production of ALIL the upper harmonics without
a trace of shrillness, and unsurpassed fullness
is brought out by the extra octave at the hottom
of the tonal range.
Avatlable in cabinets
ance as well as in
installations.

USED BY EXPERTS

Dr. Edwin H. Armstrong
Mr. Sherman M. Tairchild

of distinguished

appear-
basic  form for

built-in

PRICES FROM $426.

BROCINER ELECTRONICS LABORATORY

YORK 28

1546 SECOND AVENUE

General Electric Company

The IPeun-Allen  Broadcasting ompany —
WEFEMZ

Mr. W. W. Eitel, President, Eitel-McCul-

lough, Inc.
Radio Diablo -~ KSBR-FM

Ask for full particulars and a demonstration

NEW

that will astound you.

REgent 7-6794

FREQUENCY RANGE
i 54 to 216 MEGACYCLES

The model 202-B is specifically designed
to meet the needs of television and FM
engineers working in the frequency range
from 54-216 mc. Following are some of the
outstanding features of this instrument:

RF RANGES—54-108, 108-216 me¢, == 0.5% ac-
curacy.

VERNIER DIAL—24:1 gear ratio with main fre-
quency dial.

FREQUENCY DEVIATION
0-240 kc.

MODULATION—Continuously vari-

AMP:IIJ:DOE-SO%; calibrated at 30% and 50%

points.

RANGES—0-80 kc;

BOONTON ‘RADIO

‘Boomon-uu.u.s.A.'\J W()‘Z&l@ )
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ulating frequencies from 50 cycles to 15 kc,
available for FM or AM,
RF OUTPUT VOLTAGE—0.2 volt to 0.1 micro-
volt. Output impedance 26.5 ohms.
FM DISTORTION—Less than 2% at 75 ke deviation.
SPURIOUS RF OUTPUT—AII spurious RF voltages
30 db or more below fundamental.
Write for Catalog D

\\ IDESIGNERS AND MANUFACTURERS OF

/; A THE Q METER - QX CHECKER

\ ]) FREQUENCY MODULATED SIGNAL GENERATOR
BEAT FREQUENCY GENERATOR

AND OTHER DIRECT READING INSTRUMENTS

PROGRAM PICKUPS

(Continued from page 37)
gram setups have not been treated in
this article. Indeed, such a treatment
would require a full-size book. The
author has attempted to take up only
those situations most commonly en-
countered.

There will, no doubt, be some who
have honest disagreements with parts of
this paper. The author extends an in-
vitation of correspondence to any reader
who may care to offer comment or criti-
cism. Progress in any line of endeavor
can be achieved only by the inquisitive
mind, and earnest doubts of traditional
practices.  Microphone setup techniques
in particular, and operational engineering
n general are in need of exhaustive, wide-
open discussion.

POLYCASTING

(Continued from page 32)

to 30 miles can be determined readily for
the conditions stated. At 510 me. the
power must be increased from 100 to
10,000 times and at 910 me. from 625 to
40,000 times on the southwest and west
radials, respectively. These ratios are for
median values of signal intensities which,
according to Figs. 1 and 2, show a tre-
mendous seattering.

To simplify this illustration, an aver-
age of the above ratios will be adopted.
Since the terrain over which the tests
were made is typical of that in the more
populated sections of the United States,
this assumption appears justified, and a
ratio of 10,000 will be'used. Due to the
scattering of field intensities, particularly
at distances beyond 10 miles, even this
value does not assure 100 per cent cover-
age. For this example, the radiated
power for the single transmitter to cover
the area in question is assumed to be the
average of the 2,000 to 10,000 kw. pre-
viously determined, or 6,000 kilowatts.
An antenna height of 500 feet above
average terrain elevation is assumed with
this power. It then follows that a radi-
ated power of .6 kw. will provide at least
as satisfactory coverage of the area
within a radius of 10 miles if the same
antenna height is employed. It is felt
that a more reasonable assumption would
be to consider Polycast system antenna
heights as 200 feet. To provide the same
signal intensities from the lower antennas
will require more power in inverse ratio
to to height squared, or about 6.25 times.
The radiated power of the Polycast sys-
tem units then becomes about 4 kw, If
a transmitting antenna gain of 20 is as-
sumed, as in the case of the high-power
station, the transmitter output power re-
quired is about 200 watts. While this
estimated service area of 10-mile radius

(Continued on page 45)
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POLYCAST SYSTEM

(Continued from page 4}})
may change with conditions, greater
knowledge, and different receivers and
receiving installations, it can be used at
present as a rough estimate.

The area assumed to be served by the
single 6,000 kw. transmitter is 2,830
square miles. To serve this area by Poly-
casting, a minimum of 10 low-power
units as described above would be needed.
In order to provide the elimination of
shadows under conditions of overlapping
coverage, it is probable that, with careful
design, some 15 units would suffice. Since
service areas are not generally circular,
the Polyecast system would serve a city
or metropolitan area more efficiently than
a single high power source. But even if
the area to be served were circular, the
average signal over the area would be
much stronger with the Polycast system,
the shadows would be far less, and the
interference greatly reduced.

As to equipment, with the low powers
required, relatively little development
work is needed after the FCC establishes
the standards. Receivers have been de-
veloped and could be sold if there were
transmitters providing attractive pro-
grams.

Conclusions:

In the foregoing, an attempt has been
made to present the technical and eco-
nomic difticulties that confront television
broadcasting in the 475- to 890-mc. band,
and to show how our concept of Poly-
casting presents a technically and eco-
nomically sound solution.

The estimate of 6,000 kw. power re-
quired for the conventional system to
serve to a distance of 30 miles is con-
sistent with the JTAC report to the FCC.
JTAC concludes from the RCA tests that
5,000 to 20,000 kw. would be required
from the Empire State transmitter to
produce a usable signal (5,000 microvolts
per meter) at 40 miles.

There can hardly be disagreement with
the conclusion that the super-power
transmitter presents technical and econ-
nomic problems that eliminate it from
further consideration. On the other
land, the components of the Polycast
system do not present difficult technical
or economic problems, and can be pro-
duced in the foreseeable future.

The JTAC report to the FCC on Sep-
tember 20, 1948, in general supports the
facts and opinions presented in the fore-
going. A conclusion of this report is that
television on the 475- to 890-mc. band
cannot hope to provide the same quality
of service over the same areas as is pos-
sible with the present assignments on 54
to 216 me. unless a new concept is
adopted.

The foregoing has only touched on the

(Continued on page 46)

“the Service Man’s Line”

Brach antennas . . . long known for dependability
. maximum reception . . . trouble-free operation
. durability and ease of installation . . . now
feature an added extra . . . Flexibility. Unique con-
struction features aid the service man in making a
more rapid installation to which future additions or
modifications can be easily made.

,. FLEXIBILITY A complete line designed with

basic antenna parts which are convertible to more
complex arrays as required by location and recep-
tion problems.

2- COMPLETE KITS Each antenna model is in-

dependently designed and furnished in a completely

packaged kit containing all necessary hardware,

downlead {when desired) and the Universal Base i
I

Mount . . . ready for installation.

3. PRE-ASSEMBLY Each antenna is factory

pre-assembled as far as possible, ready to erect. i
Complete and simple installation instructions. Saves ‘
valuable man-hours on the roof.

4. MECHANICAL STRENGTH weather - tested

for durability, Brach Antennas feature a husky steel
mast, rigid connections, sturdy base mount, neat
appearance. All parts corrosion resistant.

5. SUPERIOR RECEPTION Designed with en-

gineering ‘‘know-how’’. All Brach antennas are
factory pre-tuned, matched for 300 ohm transmis-
sion line with large diameter aluminum elements
for better signal pick-up. Directivity patterns and
standing wave ratios available upon request.

"....‘.......................................COIGQ..

New! Tops in TV!

| Hi-LO ROTATABILE
Antenna

Here it is! A rotatab'e ontenna to provide peok
perfarmance with ony station ot any time. Broch
intraduces the new ""Superview'' Rototoble, caver-
ing bath high (174 MC ta 216 MC) ond low (88
MC to 108 MC) TV bonds. High bond extension
ovoiloble for eosy oddition to stondard dipale
array far separate arientotion. Na more multiple
images. No more "weak' stations. Brach’s Super-
view HI-LO ossures television receptian that's
taps. Moke sure ond investigote the new Super-
I view line today.

Write for Free Brach catalog showing complete
line of TV and FM antennos ond occessaries,

SEND FOR CATALOG NO. FMT304;

<graci> L. 3. BRACH MFG. CORP.

200 CENTRAL AVENUE, NEWARK, N.

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES

December 1948 formerly FM, and FM Rapio-ELECTRONICS 45



MODEL 78FM
86-108 mc

Also Available For
Other Frequency Ranges

MANUFACTURERS or
Standard Signal Generators
Pulse Generators
F1A Signal Generators
Square Wave Generators
Vacuum Tube Voltmeters

\d
UF Radio Noise & Fiel
v strength Meters

Capacity Bridges
Megohm Meters
Phase Sequence indicators

Television and FM Test
Equipment

75 ke. deviation,

e A R L

(FREQUENCY MODULATED

1 to 100,000

MICROVOLTS
Variable Output
With Negligible Carrier Leakage
MODULATION: 400 cycle internal audio
oscillator. Deviation directly calibrated: 0
to 30 kc. and 0 to 300 ke. Can be modu-
lated from external audio source.
Audio fidelity is flat within 2 db from dc to
15,000 cycles. Distortion less than 1% at

CLASSIFIED ADVERTISEMENTS

Positions Wanted: No charge. Use either
your own name and address or FM and
TELEVISION box number.

Other Advertisements: 20¢ per word,
minimum $2.00. One-inch advertisements in
ruled box, $10.

Copy received up to the 20th of the month
will 'be published on the 15th of the month
following.

Address replies to box numbers: FM and
TELEVISION, Savings Bank Building, Great
Barrington, Mass.

5000-Warr aM transmitter, for sale in rich
midwest market. Top network affiliate. Pur-
chase price of $500,000 is largely represented
by meodern plant and equipment. LEarnings
are increasing, with excellent future prospects.
Address Box 11, FM-TV Magazine.

WanTeD: Two used turntables operating on
110 volts, 50 cycles. Box. 113, FM-TV Maga-
zine.

For SaLe: RCA 66A modulation monitor,
165-ft. guyed Wincharger tower with light,
but no base insulator. Mail offer to Box
1120, FM-TV Magazine.

VartyrE automalic justifying typewriter for
sale, lalest model, 11-in. carriage. IHas been
used less than 50 hours; manufacturer’s guar-
antee still in eflect. Five different type faces,
all accessories. Original cost $750. Price for
immediate sale $550. Address Charles Fowler,
Business Manager, FM-TV Magazine, Great
Barrington, Mass.
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SIGNAL )
GENERATOR

The Model 78FM
when used with
Measurements
Model M-275
Converter pro-
vides output in the
IF ranges of 4.5,
10.7 and 21.7 mc.
Circular
on Request

MEASUREMENTS CORPORATION

BOONTON

NEW JERSEY

DEALERSHIPS

Available to

Technically and Financially
Qualified Dealers.
SELL AND SERVICE

Nationally Advertised Lire of
152-162 Mc. 2-way FM Radio
systems.

Write today giving full quali-
fications, Box 125, FM - TV
Magazine.

AUDIO DEVELOPMENTS

Continued from page 33)

promotions, such as the arrival of Santa
Claus and the Easter bunny at the store,
and appearances of authors in the book
department, or sporls champions in the
sporling goods department.

6. Various lypes of paging, and an-
nouncements of lost children.

7. “Inquiring-microphone” interviews
with celebreties visiting the store.

The worl of installing the equipment,
particularly the loudspeakers, was made
easy by timing this job with a store-wide
modernization program. In areas where
new ceilings were built, the speakers were

simply flush-mounted. Each was set into
an enclosed batile box 24 by 24 by 6 ins.
The shallow depth is made possible by
the fact that the 8-in. Western Elec-
tric 755A speaker is only 81 ins. deep.
Where new ceilings were not put in, bafile
boxes were attached to the ceiling sur-
face and painted a matching color.

The speakers are connected in seven
groups, Lach group, driven by a 75-watt
W.E. type 143 amplifier, is handled as a
separate programming unit. Each pro-
gram source feeds a preamplifier, the out-
put of which can be switched to any one
of three channels. Inputs to the 75-walt
main amplifiers can be connected to any
one of the three channels. A spare
amplifier, available for emergencies, can
be switched to any speaker circuit. All
switching of this very flexible system is
centered at a console localed at the con-
trol center.

Probably you are waiting to ask the
$61 question: Now the svstem 1s in, how
do they like it? One of the officials at
Hess Brothers’ gave the answer in this
way: “It’s hard to see how we ever got
along without our sound system.”

POLYCAST SYSTEM
(Continued from page 45)
problem of multipath transmission in the
Polycasting system which, on first ap-
praisal, may appear to be greater than
under present techniques. Mu]tipath ef-
fects are a problem jn any band, and
have to be dealt with at the majority of
receiver locations. The solution of this
difticulty is found in recelving antenna
directivity and location. Given the
high signal intensities inherent in the
Polycast system, the higher-frequency
ghosts can be dealt with practically more
readily than on the lower band since, for
a given degree of directivity required, the
physical dimensions decrease with fre-
quency. We believe that investigation
may disclose the desirability of employ-
ing frequency modulation to provide in-
herent rejection of undesired signals,
either by multipath sources or from other

stations located at a distance.

The Polycasting system overcomes the
technically and economically unsur-
mountable difficulty of radiating suffi-
ciently high signal intensities over a large
area by the present single-station method.
The foreseeable difficulties under the
Polyecasting system can, in our opinion,
be dealt with effectively and economically
by familiar engineering methods.

Our petition to the FCC was made as
the firm of Raymond M. Wilmotte, Inc.,
and as two individual engineers. In this
counection we have no afliliations with
either mannfacturers or operators, nor
are we influenced by special interests. It
is our honest desire to see a good and
stable television service developed to the
best advantage of the American public.
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AT ITS
BEST

Jim Lansing Signature Speakers
embody exclusive design features
that provide unusual tonal realism,
high efficiency and true reproduc-
tion quality. These speakers are
the result of the experience gained
through the more than a quarter
of a century of leadership in this
field. For maximum dynamic range
and frequency response listen and
compare Jim Lansing Signature
Speakers before you buy.

MODEL
D-1002

Two-Way System

This fine two-way
unit is designed and
recommended for
FM monitoring and
top quality home
sound reproduction
and is recommend-
ed for operation at
frequencies from
40 to 10.000 CPS
with a2  maximum
usable range from
30 to 18,000 CPS.

MODEL
D-130

Designed especially
for music systems
and public address
use. Has exception-
ally wide frequency
and dynamic range.
Magnet is housed
in a heavy field
case to prevent
stray magnetic
fields. Can be safely
used near Cathode
Ray or Television
Tubes without af-
fecting their per-
formance.

SZE YOUR DEALER OR JOBBER

Write for descriptive catalog
containing full line and complete
specifications.
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SellyourFMStation!

with Alden Facsimile

Call attention to your station with populgr

bulletin news and information service In
public and semi-public places controlled
entirely from Yyour broadcasting S(lldl():
Attention will be attracted by large mastel
bulletin necorders, providing qom\nngd sound
programs and useful facsimile-ed informa-
tion.

Programs can present headlines, t'ype.
sketches and photos enlarged up to 4 times
in size. Programs can be presented throu_gh
use of the highly sensitive and \(el’satlle
Alfax recording papers in nominal widths ot
4’ 8/ and 187,

Increase vour listening audience

with same -
programs re- | 1. Alden Is making fac
ceived simul- | simile systems to special
taneously on |order for dispateh use over
small recorders | wire lines and radio net-
in your listen- works.

ers’ h omes. |9 Alden is making special
Listeners t hus | recording equipment 'to
have more rea- | order for monitoring, SIig-
sons for buying | nal analysis, telemete-rm'g
an FM set and | and for instrument use in
best of all|continuous recording of
more reasons temperature, pressure, flow
for tuning in | and other physical and
your station. electrical measurements.

Investigate the Alden Bulletin Recorder
and the Alden system which has every fac-
tor, including program possibilities, that
insure the largest saturation of recorders
per area, operation in marginal signal areas,
and thus the greatest possible coverage for
your station

and

the Alden equipment which has basic sim
plicity, minimizing service through inter
changeable spare parts and is thoroughly
suitable for use by non-technical people.

write now to

ALDEN PRODUCTS CO.

BROCKTON 064F, MASS.

For EVERYONE interested in
TELEVISION - RADIO - ELECTRONICS
SOUND SYSTEMS - INDUSTRIAL EQUIPMENT

EVERYTHING in standard brand equipment!

Professionals! Radio Hamsl Television Enthusiasts!
Beginnersl Oldtimersl Amateurs! Hobbyistsl Here's
one book that's a MUST for youl Our FREE 148 page
catalog jammed with over 20,000 different items.
The smallest part to the most complete industrial
system from one dependable source!

24-HR.MAIL ORDER SERVICE ® ONE YEARTO PAY

3 GREAT STORES: Uptown at 115 West 45th St.
and Downtown at 212 Fulton St. in NEW YORK
323 W. Madison St. in the heart of CHICAGO

MAIL ORDER DIVISIONS: 242 W, 55th St.,N.Y.19
and 323 West Madison St., Chicago 6, lllinois

. ,."‘.‘,,'?;,“"‘,,‘,"“‘""V? ¢ Dest L-10, 243 W ssn{
' New York 18, N Y i
i

1

i

MAIL COUPON NOW

newark Eleciric Co

IPlec:lse send me FREE the Newark 1949 Catalog
INAME
I ADDRESS CITY STATE

- —— - e - — - - - - -
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EIMAC VYYC 60-20 in an ultra-compact 4-250A | KW Amplifiar,

Consider the advantages . . . and Fimac @ Capacitance variation is linear with shaft
Variable Vacuum Capacitors become the rotation.

essential component in modern circuitry. ‘;’,E T T o i = £ -
82 o e o e e
; . e TV S I . e 8 e
o Extremely compact size reduces equip- 359 T 1T . e -
¢ = e i S S (s S s ) s s
ment bulk. Type VVC 60-20 is less than i S S S i
=t —— = Tt 1T 111
one-sixth the size of air-dielectric capaci- Y 1’1 S s T o 1:?:%11
° S 7 3 s r-1 () [ 2 W R R i g
tors with similar ratings. kb
) . 3 @ Low temperature coefficient. Negligible
change in capacitance due to temperature
1 3 E - L] .
N variance, (004 mmfd. per degree cent.)
L , a L
r : ' Eimac variable vacuum capacitors are immedi
" 3 brioncd ately available. In addition to the type VVC
60-20 illustrated here, there are types VVC2
60-20 and VVC4 60-20.
@® Structural rigidity eliminates electro- GENERAL CHARACTERISTICS
5 ) RM
mechanical vibration. Copacity  RF Peak Voltage Meximum M2
~ VVC 40-20 10-60 mmf. 20-KV 40 amp.
® Low-torque tuning mechanism. | vvczs020 |
Pareliel 20-120 mmf. 20-KY 80 amp.
Split-stator  5.30 mmf, 40-KV 40 amp.
@ Unaffected by dusty or humid atmos- YVCA20.20 .
h l . . 3 9 Parallel 40-240 mmf. 20-KY 160 amp.
pheres. ldeal for industrial application. Solidadcs - MBUNL P 40KV 80 amp.

EITEL-McCULLOUGH, INC.

206 San Mateo Ave, San Bruno, Califormnia

Export Agents: Frazar & Hansen, 301 Clay $t., San Francisco, California
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Little Fellow
with the B1G

» Advantages

Offers These BIG Advantages...

The small size of the Mallory Midgetrol lets you service portables, auto
radios and small AC-DC receivers which require %"’ controls.

The unique shaft design of the Mallory Midgetrol saves installation time
with all types of knobs.

Electrical characteristics let you use the Mallory Midgetrol to replace
1% as well as 1%¢’’ controls. Stocks are further reduced because

no special shafts are needed.

Both mechanically and electrically,

the Mallory Midgetrol is amazingly NEW SIZE NEW ELEMENT
quiet. Tests prove it stays quiet! NEW DESIGN NEW CONTACT
And the Mallory Midgetrol offers NEW SHAFT NEW TERMINAL
nine all new features. NEW EXTENSION NEW TWO-POINT

It’s the NEW Standard in Carbon NEW SWITCH SUSPENSION

Controls. See your Mallory distributor.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Type —Coaxial Solid Dielectric Cable
Impedance—73 =+ 3 ohms

Capacity —21 mmf / ft.
Velocity — 66%

Corona 2300 volts rms.

Weight —36 pounds per 1000 feet

Attenuation—Decibels per hundred feet

Freq. in MC 1 10 100 400 1,000 3,000
DB/100’ .26 1.0 3.75 8.30 14 29

vinyl jacket, polyethylene insulation,
braided tinned copper shielding, Copperweld conductor

. e
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You’ve been waiting for this television transmission line—
Intelin TV-59. Exclusive new fabricating processes developed by Federal
make TV-59 available to you at 25% less than the cost of Intelin RG-59/U-
the popular standard shielded line for TV applications.

In all important electrical and physical characteristics

TV-59 is identical with Intelin RG-59/U.

With TV-59 you can look forward not only to reducing costs of
the installations of new television sets, but also to reducing
costs of improving the performance of existing sets.

For full information about prices and delivery dates on
Intelin TV-59 write to Department D-720.

r’fﬁ(;
Ny w2

! Federal Telephone and Radio Corporation

SELENIUM and INTELIN DIVISION, 900 Passaic Ave,, East Nework, New Jersey

KREEPING FEDERAL YEARS AMEAD...|s |T&T's world-wide
research and engineering organization, of which the Federal in Canado: Federal Electric Manufacturing Company, Lid., Montreal, P. Q.

Telecommunication Laboratories, Nutley. N.J.. is a ‘:m"' Export Distributorg: International Standard Electric Corp. 67 Broad St.,N. Y.




