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Irect Redding and Averdging O
Signdl Intensities

By JOHN P. TAYLOR, Radio Engineer, RCA Manufacturing Company

IKE all poreable field incensity meas-
uring equipment, the RCA Type
TMNV.75-B Field Intensity Meter

is intended primarily for survey work
in the feld. In its design che require-
ments for such use have been given
first consideration.  The method of
making readings and computing re-
sules has been made as convenient as
the requirements of accuracy permit.
Field strengths in microvolts per
meter are given by the relatively

& x?xC where A

is the atenuator ratio used, R the
output meter reading, C the constant
for che loop used, and { che measured
frequency in kilocycles. In surveying
the coverage of a particular stacion,
C and f are, of course, fixed and even
A will be changed infrequencly. The
computation of results is chus very
simple. Moreover, since these
measurements are for the most part

simple formula F

IRE 6—VIEW OF THE MOVABLE APERTURE
PLATE WHICH CONVENIENTLY PROVIDES THE
METER WITH THE VARIOUS SCALES REQUIRED

FIGURE 1

confined to near-by areas, it is usually
only the ground wave which is
measured.  The signal under such
conditions is steady and a single
reading is all chac is required for
complete accuracy.

Measuring Many Stations

The writer has, however, had
occasion recencly co use a TMV-75-B
Equipment under guite different con-
ditions—conditions which make even
the simple compucations involved
scem overly tedious. This sicuacion
arose when it was desired to use chis
equipment, noct just for making a
survey of a single station, buc racher
for measuring the signal strengch,
fading, etc, of a large number of
scations at a semi-fixed poine, and co
estimate che variation in signal
qualicy of chese scations over various
periods of cime. For example, it was
in one instance desired to measure cthe
variation of signal screngeh chrough-
out a full day of some half dozen
stations. This involved measuring
each in curn ac frequenc intervals. In

THE AUTHOR, WORKING UNDER TEMPORARY DIFFICULTIES, DEMONSTRATES
THE CONVENIENCE OF THE ARRANGEMENT DESCRIBED IN THIS ARTICLE

that case, the necessity of making
successive measurements ac ditlerent
frequencies would at once double the
amount of slipstick pushing involved.
Moreover, these stations were all
several hundred miles distane so chat
cheir signals constancly fluccuaced in
a manner which could only be proper-
ly taken into account (in che absence
of complicated recording equipment)
by averaging a number of readings
To compute che signal strengeh for
cach such reading would have in-
volved a tremendous amount of
labor. To average the readings and
then compute che signal strengcth
would have been somewhac less
work, but would have che disad-
vantage thac such items as che maxi-
mum and minimum field strengeh
would not be immediacely available
when wanted. e seemed obvious,
cherefore, that some means of reading
ficld incensicies direccly would have
to be contrived—and, if possible,
some way of easily averaging chem
as well.  After some experimenting
an arrangement was arrived at which
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A SAMPLE RECORD, SHOWING THE FIELD INTENSITIES OF STATION WLW,

FROM 8.30 P. M. TO 9.15 P. M. (M. 5. T), JANUARY 24, 1935

would accomplish this in quite
simple fashion

It necessitates an hour or two of
preparatory work-—in making the
direct-reading scale-—but it saves that
a hundred times over whenever a
large number of measurements have
to be made. The saving in tedious
labor will particularly appeal to those
who, like the writer, are constitu
tionally opposed to unnecessary slip-
stick pushing—for, if the scale given
here is made usc of, all slide-ruling is
climinated. While there is nothing
particularly ingenuous about ic, nor
anything, perhaps, which could not
be done beteer some other wav, thi
arrangement Jdoes have the advantage
of having been tried and found sacis-
factory. Armchair engineers should
find it handy as- -using the informa
-they can have the
scale made up in che nearest shop, and

thus avoid the headache of devising

tion given here

and constructing one of their own
design

A Direct Reading Scale

As noted above, teld intensity as
read on the TMV.75-B Meter, is
equal to the product of the loop con-
stant ratio and
reading, divided bv the frequency
the held
strength of a single station are thus

attenuation meter

Short-time variations in

observed on the output meter—-the
other three quantities remaining con
stant for such small variations. This
output meter is simply a J-c micro
ammeter with a scale slightly altered
to correct for the small departure from
linearity which occurs in the Jdiode
rectifier circuit of which it is a part
The output voltage and hence the sig
nal intensity is, of course, Jircctly
proportional to the reading of this
meter-—but the scale divisions are, of
necessity, arbitrarily chosen. Despite
this arbicrary marking it soon becomes
apparent when using the instrument
that, for certain frequencies, there is a
very simple relation between the scale
markings and the measured signal
For instance, at 700 ke. this relation
is always a whole number. | Thus at

this frequency, if cthe accenuacion racio
is—for example—20, chen mulciply-
ing the meter reading by four gives
the ficld intensity in microvoles per
meter. This coincidence immediately
suggests consideration of the possibil-
ity of devising a direct-reading scale
for all frequencies. Obviously, it is
quite easy to make up a scale for any
one particular frequency. But if such
ascale is considered for cach frequency
that it might be desired to measure, ic
is apparent that the number of these
required would be out of all reason-

one hundred being necessary for the
broadcast band alone. On the other
hand, if a single scale is used for the
whole broadeast band the possible er.
ror (assuming use of the scale figured
for 1000 ke. will be plus or minus
50 percent.  Fortunately, a reasonable
and useful compromise is possible. In
the arrangement adopted by the writer
such a compromise is accomplished
by the use of eight scales. Thez fre-
quencies to which these scales cor-
respond are: 430, 320, 600, 700, 850,
1040, 1250 and 1300 kilocvcles, re-
spectively.  These frequencies have
been chosen so that the maximum
error which will accrue due to using
the nearest of them in measuring an
in-between frequency will be less chan
10 per cent. In this type of measure

FIGURE 5—THIS VIEW SHOWS HOW THE AD-
JUSTABLE SCALE DEVICE IS APPLIED TO THE
RCA TMV-75.8 FIELD-INTENSITY METER



ment chis is not an appreciable error
The frequencies above cover, of
course, only the broadcast band. It
seemed desirable to use che same scale
for che high-frequency bands as well
and fortunately this was found, afcer
some figuring, to be feasible. lt was
accomplished by making use of the
fact that these difterent scales are pro-
portional, not just to frequency alone
but rather to the ratio of C (the loop
constant) to the frequency. As C
changes with the change of bands ap
proximately as the band limits, this
works out quite well. For bands B
and C the meter reads directly-—for
band D the scale reading needs sim.
ply to be multiplied by two. The fre-
quencies in the higher bands which
correspond to those listed above are

Bund A Band B Band C  Band D
450 1660 5250 11830
520 1920 6070 13700
600 2210 7000 15850

700 2580 8170 18450
850 3130 9930
1040 3840
1250 4600
1500

Thus any trequency in the range of
the TMV-75-B Meter (550 to 20,
000 kc. can be measured with these
eight scales with an error due to scale
no greater than 10 percent. Moreover,
these cight frequencies have been
chosen so that there is a high-fre-

quency scale to correspond closely
with each of the special bands marked
on an all-wave receiver. In order
these are
1660 KC for the lower police band
1920 KC for the 160m. amateur band
2580 KC for the higher police band
3840 KC for the 80m. amacteur band
6070 KC for the 49m. broadcast band
7000 KC for the 40m. amarteur band
9930 K C for the 31m. broadcast band
11830 KC for the 25m. broadcast band
13700 KC for the 20m. amateur band

15850 KC for the 19m. broadcast band
18450 KC for the 16m. broadcast band

Thus as a direct result of this par
ticular choice of scale frequencies,
eleven of the sixteen higher frequen
cies which correspond fall almost
precisely on the bands of the high-
frequency spectrum in which a major-
ity of measurements will ordinarily ke
made. This means that for the most
part the error introduced by the scale
will be far less than the probable
error in reading.

The eight scales chosen are care-
fully drawn one above another on a
5-by-7-inch paper, as shown in
Figure 2. Half-moon slots are cut in
the paper as shown, so that the mecer
needle may be correctly observed with
relation to any one of the scales.

Three ranges of field intensity are
marked on cach scale. These corre-
spond to the 5, 20 and 100 settings of

BROADCAST NEWS

FIGURE 4--THE ADJUSTABLE SCALE ARRANGE-
MENT DEVISED BY THE AUTHOR

the attenuator. Readings for these
ratios are, therefore, direce---the range
so covered——from average noise level
to several millivoles—covers the en-
tire range ordinarily used in this type
of observation. Readings act other
ratios are almost as casily made sim
ply by setting the decimal poine lefe
or right on one of the three marked

FIGURE :

AND CONCEAL THE OTHERS

THE FIXED APERTURE PLATE, WHICH SERVES TO DISCLOSE ONLY THE DESIRED SCALE AT ONE TIME,
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scales. Thus it is possible to read di-
rectly from chese scales any intensity
from 20 microvolts to 5 volts ac any
frequency from 550 KC to 20,000
KC—i. e., the complete range of the
instrument.

After the scales have been marked
and che slots cut ouc (it is best to do
this with a sharp blade, as scissors
tend to strecch the paper), the paper is
glued co a 1/16-inch glass of the same
dimensions. (To be obtained from
5 by 7-inch photo holder mentioned
below.) As the paper must be held
tightly and must lie flac, chis is no
cinch—buc with a liccle care, it can be
accomplished. The writer put the
paper on the top of the glass—how-
ever, a very clear, thin varnish might
be used to attach the paper to the
back instead, thus somewhat reduc-
ing che parallax in reading.

The scale having been finished,
means are required for holding it in
place over the output meter. The
mounting contrived to do this is
fairly well illustrated in the several
accompanying views (Figures 4,5,6).
(The photographs accompanying this
writing are of the first model of the
scale which was made for the broad-
cast band only. The final model dif-
fers in that the opening for the fre-
quency designacion is farger and, of
course, the scale is different.) It was
made from a boxboard and che pares
of a photo holder from the dime
store. (These holders are sold with
pictures of popular radio idols—be
sure to select one of your pet animad-
versions, as the pleasure to be derived
from tearing the same into very small
pieces should not be missed.) The
board is cut as shown in Figure 3, so
that when the scale glass is slid up
and down behind it only onc scale,
with its accompanying slot, comes
into view at a ume. The small
square hole simulcancously brings into
view the frequencies for which the
scale in view is calibrated. The two
sides of the picture frame are fastened
to the rear of the pancl (see Figure 5)
to form the retainers for the glass
Incicentally it is well to glue
thin serips of cardboard at cicher side

slicde

if the wlass to bear the brune of the
wear A sliding catch consisting of a
simall Block of wood, a bolt and a

000
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THIS FULL SIZE SCALE MAY BE CUT OUT AND USED AS IS

wing-nut provides a means of raising
and lowering the scale-glass from the
frone, and of holding it ac the waneed
position. A bracket for holding the
board and scale is made from the two
uprights and the base of the holder.
These are rearranged as shown in
Figure 5 so that they form an arm
which can be rested on the top of the
meter case—being held there by plac-
ing a weight or a book on top. This
may be slack engincering, buc it does
have the advancage chac ic can be re-
moved casily —and it is really just as
effective as a permanent mounting.

Morcover, the arm may be folded
flac (see Figure 6) and the whole thing
placed convenicently in the battery box.
The scale, as actually made by the
writer, has been described here in de
tail, as this information will allow s
being duplicated by a carpenter or
nmuachinise without further planning
While ecach TNV 75 B Meter
hand calibrated, the ditferences be
tween scales of different istruments
are very small, so that the template
for the scale which 1s printed here can
(Continued on Page 6)
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RCA Cathode Ray Osci”ograph

By J. P. ALLEN, Service Engineer, RCA Manufacturing Co.

HE Cachode Ray Tube is an
electronic device which perhaps
will be as important to the radio
mdustrv in the fucure as the vacuum
cube has been in the past. While its
presenc stage of development con
cerns mostly its application in test
cquipment, its extreme versatility en.
ables one to visualize innumerable
uses for the future
Possibly the most important use
today of the cathode ray tube has heen
in the development of test equipment
such as the RCA Cathode Ray Oscil-
lograph. In this field its applications
have consisted of visual presentation
of innumerable alternating current
clectrical phenomena.  For such pur
poses, it is ideal, as not only visual
voltage variations arc noted, but
phase shifts, wave shapes, distortion,
percentage  modulation and many
other characteristics are visually pre
sented
To properly utilize the cathode ray
tube for many of these uscs, certain
auxiliary equipment is necessary. This
equipment consists of power supplics,
timing oscillators, vertical and hori
zontal amplifiers and proper controls
to facilitate circuit conneceions. The
combination of this various equip-
ment into one compact unit, small
enough for portability, is an enginecr
ing feat of firsc magnitude. Thac ic
has been successfully done is a tribute
to the RCA Victor engineering
organization
For the benefic of chose engincers
not entirely familiar with the opera-
tion of che cathode ray tube, a brief
clementary explanacion of the man-
ner in which it functions may be of
interest.  Actually, its operation is
extremely simple, it being merely a
voltmeter chac also records time
Cathode Ray Tube
The cachode ray tube has often
een called che ‘‘eleccron gun,'' as
chis in effece describes its functions
Figure 1 shows an elemencary dia-
gram of che cube

J.P. ALLEN, RCA MFG. CO.

" VEATICAL ] “TiMING
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For the purpose of understanding
the action of the “‘clectron gun,” one
may consider the cachode as emitting
cleccrons which are accelerated by the
high-voltage anodes and which strike
the Hluorescent screen at the end of che
tube, thereby creating light. The
course of the electrons is controlled by
the two sces of deflecting places, one
for horizontal deflection and one for
vertical deflection. The amount of
detlection, which controls the location
of the light-spot on the screen, is a
direct tunction of the voltage at any
particular instant on the deflecting
plates.

From the foregoing it is seen that
a pattern of light may be traced on
the screen by the simultancous appli-
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RCA CATHODE RAY OSCILLOGRAPH TYPE TMV.122
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cation of voltages to the horizontal
and vertical deflecting plates.  [f chis
action 1s repeated twenty or more
times per sccond, the persistence of
the eve is such that the tracing will
not be discernible and the entire pat
tern will be seen

Focusing of the light beam on the
Huorescent screen is accomplished by
adjusting the ratio of the two anode
voltages. The intensity of light is
controlled by the negative voltage
applied to the grid

Linear Horizontal Oscillator

The external voltage under test is
alwavs connected to the verdical de-
tlecting plates. However, unless a
means is provided for moving the
beam simultaneously in a horizontal
direction, a beam rising and falling

—

INDICATING DEVICES

PHYSICAL DISPLACEMENT
HORIZONTALLY OF

TIME—»

vertically will be obtained. As this
would merely give an indication of
the maximum voltage available, a
means must be provided for simulea-
neously detlecting the beam horizon-
tally.  For this, the so-called variable
frequency “‘saw-tooth” escillator is
necessary. The “‘saw-tooth” refers to
the wave shape of the oscillator and is
required because of the necessity for
having the horizontal deflection in-
crease in a hnear manner and then
abruptly recurn to zero and again shift

across the screen.  See Figure 2. The
frequency of the oscillator must have
a detinite relacionship to the frequency
of the voltage under test. For ex-
ample, to examine one cycle, the saw-

s R

CATHODE | | FocussinG /
EMITTEI!') ANODE /' VERTICAL
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chronizing is accomplished by intro-
ducing a certain amount of ripple
voltage on the saw-tooth oscillator so
that the breakdown of the RCA-885

oscillator tube, which causes the rapid

-FLUDRESCENT
BCREEN

€LECTRONS, DEFLECTING
/ WiGH / PLATES \
INTENSITY VOLTAGE HORIZONTAW
CONTROL ANODE DEFLECTING
GRID PLATES.
FIGURE 1

tooth oscillator must be the exact fre-
quency of the voltage under test. If
the saw-tooth oscillator is one-half of
the frequency of the voltage under
test, then two cycles will be shown on
the screen at one time

With the saw-tooth oscillator pro-

FIGURE 2

vided in the TMV-122B, the mini-
mum number of cycles for the highest
frequency is six, being obtained when
a 90,000-cycle voltage is observed
with the saw-tooth oscillator at
15,000 cycles. Higher frequencies
may be examined by connecting di-
rectly to the vertical plates and using
an external timing oscillator.

To prevent the image from drifting
across the screen, it Is necessary to
synchronize the saw-tooth oscillator
with the voltage under test. Syn-

135° 90°
180° OR oR
225" 270°

/000N
<33

HORIZONTAL TIMING AXIS—*
VERTICAL TIMING AXIS‘

as®
OR 0% > PHASE
318" RELATIONS

FIGURE 3

drop in voltage, will be positive and
in phase with the voltage under test.
The ripple voltage is of course a por-
tion of the voltage under test.

Anmplifiers
The sensitivity of the cathode ray

tube is such that a voltage of 75 is
required for either a vertical or hori-
zontal detlection of one inch. Because
many voltages used in radio circuits
are very small, an amplitier has been
provided for each set of deflecting
plates. Both amplifiers use an RCA-
57 tube and have a high gain and
wide frequency range. The gain is
approximately 40 and the frequency
range is 20 to 90,000 cycles +109%,.

Designing an ampliher circuit of
such wile frequency range is a dithcult
les solution
greatly increases the flexibility of the
equipment.

engincering problem.

Power Supply

The high voltage anode of the
cachode ray tube requires 1200 volts
DC for proper operation. Also DC
voltages are required for the amplifier.
The RCA-879 rectifier is used in a
half-wave rectifying circuic for pro-
viding the necessary anode voleage for
che RCA-906. The RCA-80, con-
nected in a full-wave rectifying cir-
cuit, provides plate and grid voltages
for the two RCA-57 amplifiers. While
a single cransformer is used for both
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rectifiers, individual filter circuits are
provided. The transformer is over-
size to prevent stray magnetic leakage
that would otherwise affect the opera-
tion of the cathode ray tube.

General Applications

The most universal method of em-
ploying a cathode ray tube is to im-
press the voltage to be observed on
the vertical deflecting plates and to
impress a voltage varying linearly
with time on the horizontal axis. The
latter voltage is usually obtained from
an oscillator having a “‘saw-tooth”
characteristic, as in Figure 2. The
true wave form of the signal on the
vertical axis can then be observed
without distortion, since none is in-
troduced by the horizontal signal
source. The conventional procedure

R. F. Modulated at 1000 Cycles
Timing Axis Supply : 500-Cycle Saw-Tooth
Percenc EMax. — EMin.

Modulation = X 100

EMax. 4+ EMin.

FIGURE 4

value, it is usually desirable to syn-
chronize the timing axis oscillator.
For the observation of transient phe-
nomena the timing axis supply fre-
quency is, of course, not critical and

Timing Axis Supply—The Modulating Signal

EMax. — EMin.
Pereent Maodulation = ——————— X 100
EM.x. + EMin.
FIGURE 6

when observing recurrent phenomena
is to operate the timing axis supply at
a sub-multiple of the observed fre-
quency, so that several complete cycles
will appear on the screen.  Since the
image will drift across the screen un-
less the ratio of the two frequencies
remains constant and of a certain

I'iming Axis Supply  None
Percent EMax. = Flar.
Modulation = X 100

ICar.

FIGURE 5

synchronizing is often useless.  In
some cases, however, it is desirable to
synchronize the start of the phenom-
enon with a timing axis impulse.
Although use of a lincar timing
axis is fairly general, there are quite a
few applications of the tube which do
not employ one. If a sinc-wave
source. of known frequency is im-
pressed on one axis, a variable fre-
guency source can be impressed on the
other axis and calibrated at a number
of points other than the known fre-
quency. The phase shife in an elec-
trical device can be observed by
impressing the input on one axis and
the output on the other axis. | chere
is 0 or 180-degree phase displacement
in the unit, a sloping straighe-line
image will appear.  Refer to Figure 3,
(At k). Ifthe above clectrical device
happened o be a frequency doubler,
Figures 3F and 3] would apply.

Either set of deflecting plates can be
used as a peak voltmeter. The im-
pedance can be made very high, and
the input capacitance very low, so
that the voltmeter will show no dis-
crimination between D-C and reason-
ably high radio frequencies. Tran-
sients can be observed almost as
effectively with a sine-wave timing
axis supply as with a linear one, as in
this case the supply functions purely
as a “spreader.”

Measuring Percentage Modulation

In order to illustrate che flexibilicy
of such apparatus, a desired measure-
ment will be assumed and several
methods of obtaining the unknown
quantity outlined. An R-F oscillator
is being modulated an unknown

INTERIOR VIEW OF TMV-122 B OSCILLOGRAPH

amount with a 1000 cycle tone, and
it is desired to determine che percent-
age modulacion.  One mechod is co
observe the modulated R F envelope
by impressing cither a sine wave or
lincar supply on the horizontal axis

(Continued on Page 36)
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Complete Field lntensity Survey
of All NBC Network

By RAYMOND F. GUY, Radio Facilities Engineer, NBC

HE National Broadcasting Com-

pany recently completed the most

comprehensive and complete
field intensity coverage survey ever
undertaken. Eighteen measuring cars
were driven 232,218 miles, through-
out 1,250,000 square miles (409 of
the arca of the United States), to
make 21,360 separate tfreld-intensity
measurements on ninety StJtiol]S n
only four months’ consecutive elapsed
ume

The studv of the methods of evalu-

ation of coverage, or the “airca’” (a
new word coined for this purpose),
satisfactorily served by a broadcast
transmitter, has been in progress for
many years. Scveral factors enter
into such a study and cach must be
given proper weight in arriving at a
just and equitable determination. The
objective sought and successfully ac-
complished was a method of com-
mercially evaluating the service ren
dered, the listeners consistently
reached, much as newspapers express
their etfectiveness in the word “circu-
lation.”

Exhaustive Mail Survey

It was obvious that a single factor
such as the mapping of the field in-
tensity would probably not in itself
be adequate, at present at least, but it
was also obvious that the field-inten
sitysurvey was a very important factor
and could be the starting point.

To give the proper weight to other
factors, exclusive of field intensity,
the most exhaustive mail survey in
the history of radio was made. Audi-
ence mail was counted over a period
suthciently long to insure that the hg-
ures were not the reflection of a tem-
porary or abnormal condition, but
that they constituced proof of a regu-
lar, listening audience. Due to the
magnitude of the job no one had ever

reviously attempted to analyze lis-
tener mail, county by county for each

RAYMOND F. GUY, NBC

of a large number of stations, except
over brict periods. NBC has done so
over many months, nearly five million
letters having been counted and tabu

lated in NBC’s ethcient machine
svstem. One and a half million let

ters, not especially solicited, were used
in this study. These letters were

tabulated, first by station, then by
individual counties for each of the
ninety stations' [f five million letters
were stacked vertically they would
reach 9,000 feet high. End to end
they would reach 400 miles.

It was found that diflerences be-
tween the field intensity and audience
mail studies were easily traceable to
clearly understandable and identifiable
influences. Thus for the first time,
radio-station signal strength measure-
ments have been successfully com-
bined with the results of audience
mail analyses, perhaps the most im-
portant feature of this dual study.

F. R. C. Yardstick

The Federal Radio Commission
has established certain ‘‘yardsticks”
for normal reception, and published
data astothe minimumsignal strength
required in rural areas, in suburban
sections and in densely built-up cities.
le may be accepted with litcle ques-
tion that, except under unusual cir-
cumstances, signals as strong as, or
stronger than, the minimum sec by

ONE OF THE NBC RADIO ENGINEERING CARS IN WHICH THE RCA TYPE 75-B
MEASURING SET, RECORDERS, ETC., HAVE BEEN INSTALLED. NBC USES FIVE OF THESE
CARS, SIMILARLY EQUIPPED
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VIEW INSIDE ONE OF THE NBC RADIO ENGINEERING CARS, SHOWING ONE OF THE

FIELD SURVEY MEN OPERATING THE RCA TYPE 75-B MEASURING SET. THE GRAPHIC
RECORDER MAY BE SEEN AT THE CENTER OF THE PICTURE, AND OVERHEAD IS THE
WHEEL CONTROLLING THE LOOP ANTENNA

the commission supply at least che
first requisice for consistent year-round
service

The Commission considers a signal
strength of one-tenth of a millivolt
per meter adequate for satisfactory re-
ception under favorable conditions. It
has been common practice for many
years for radio-set manufacturers to
marker reccivers designed to produce
satisfactory tone and volume on a
signal of one-hundredth of a milli-
volt (10 microvolts).

NBC set up a standard well above
the Commission’s minimum figure,
only counties receiving 500 micro-
volts being accepred for primary held
strengeh classification. These county
field-strength ratings were then com-
pared with audience mail ratings.

When Equals are Unequals

A station located at a point giving
good coverage in all directions, but
having competition to the east and
not to the west, would show what
appears to be improper coverage to
the east and exaggerated coverage to
the west, although the hield intensities
in both cases are the same. It is par
ticularly inadvisable to judge the cov-
crage of stations upon a power basis
alone since chere is large difference in
cthciencies due to ancenna systems
and the positions of the stations in the
frequency spectrum. e is quite pos-
sible for a one-kilowatrt station, engi
neered to give the best performance
with a good frequency, to have as
good or becter coverage than a five.

kilowace transmitter making poor use
of its possibilities. So far as the listener
and the advertiser are concerned, the
small station may be doing the better
job and worthy of a higher rate of

"

compensation than the larger station
For the first time radio station signal
strength measurements have been suc
cessfully combined with audience
mail analyses to give proper weight
to such factors. The data and conclu-
sions are interesting and valuable in
many ways.

Mail Analysis

From an advertising standpoine,
primary coverage is of most impor
tance and this may be defined as that
area which is adequately served Jdur
ing all hours of the day or evening
Sccondary coverage, which mav be
detined as that obtained only during
the evening and nighe hours, is desir
able and important, bue is difficule of
evaluation and may be considered
“honus’ coverage. It became evi
dent early in the NBC study that a
fair determination of coverage was
going to require ficld-intensity meas-
urements combined with an audience
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THE PRIMARY COVERAGE OF STATION KOA, DENVER, COLO., USING

. Lo

00 WATT

THIS SURVEY WAS MADE DURING JULY, AUGUST AND SEPTEMBER 4
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(BELOW) THE COMPLETE “LOWDOWN" ON
THE PRIMARY AREAS OF THE NBC NETWORKS
100 SURVEYS, COVERING 1,230,000 SQUARE
MILES, OR 40% OF THE UNITED STATE!

ABOVE) NBC MAIL SORTING MACHINE. IN
THIS MACHINE MAIL IS SORTED BY PROGRAMS

(LEFT) AUDIENCE MAIL CODING
MACHINE. ALL DESIRED INFOR.
MATION IS EXTRACTED FROM
MAIL AND RECORDED BY PUNCH
INGS IN CARDS

ABOVE) ANALYSES SORTING MACHINE

AUTOMATICALLY RECORDS INFORMATION
DESIRED FROM CARD

ABOVE) AUDIENCE MAIL STAMPING MACHINE (ABOVE) MEASURING THE COVERAGE AREA OF A
RADIO STATION BY THE USE OF A PLANIMETER

THE BUSINESS OF COMPILING SURVEY STATISTICS
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mail analysis for each of the stations
involved, to properly determine the
coverage of the NBC neeworks. The
decision was made o immediacely
survey all of che stations operated by
or associated with the Nacional
Broadcasting Company.

The job undertaken by cthe NBC
Enginecring Departmenc wasche held
intensity coverage survey of every pne
of approximately 90 stations out to
the 1z-millivole contour and che job
had to be complete, written up and
ready for stacistical analysis wichin
four montchs. It was not believed
that there would be many sacisfactory
coverage surveys available from che
stations involved and chis turned out
to be the case. In order to insure a
high standard of accuracy of measure.
ment for every station, any surveys
which were in doubt were either
checked carefully for accuracy or

scrapped altogether and made over
by NBC.

Since there were seventeen 50-
kilowatt stations, thirty-three of 5
kilowatts or more, ten 2 5-kiloware
stations and a considerable number of
smaller ones, covering the entire
United States and parts of Canada
and Mexico, it looked like a whop-
ping big job and so it was.

A beteer idea of che work involved
may be had from che following sta-
tistics covering the completed job:

Total number of automobile miles. .

Total number of recorded ol‘scrva([ons (not mcludmg chcck measurements or

repeats).
Number of measuting crews [n lhc ﬁle

Number of square miles covered (40% of the entire United Suu:s‘

Procedure

le was estimated chat it would cake
NBC’s two saaff crews 135 wecks to
survey che 90 stacions alone. Even
had NBC desired to expand its Radio
Engineering Stafl to a “‘four-months’-
basis'' to do the work, the measuring
apparatus could not have been pro-
cured in time, two months being
required for the manufacture of the
instruments.  Rapidly approaching
winter weather conditions along the
Canadian border would have pre-
vented any such procedure, and there
was the added question of what to do
with fiftecen extra measuring equip-
ments and automobiles after the one
and a half months period.

For several reasons it was decided

FOPULATION | PAMILIES
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232,218

21,360
18
1.230,000

to “farm out”’ che overflow work to
the expcrienced consulting engineer-
ing firms known to have che necessary
trained personnel and sacisfactory
equipment ready for immediate ac-
ton. Their knowledge and expert
skill were thus made available imme
diately for this work.

A map showing all of the necwork
stations was studied and a number of
tentative measuring routes were laid
out. Since winter weather was ap-
proaching it was of great importance
that the stations near the Canadian
border be surveyed ac once with the
crews from that point working south-
ward and fnishing up ac the Gulf of
Mexico during the cold weather. A
list was prepared of the consulting

enginecering crews which inquiry
showed to be available. Based on
INBC experience with many years of
SUC]] measurements, a1 S(.lllkl.ll’d form
of contract was prepared which speci

ficd for stations of various powers a
minimum number of measurements,
the accuracy of the measurements, the
contours to be shown, details covering
the maps to be submitted and the re-
ports to accompany them, the price,
special arrangements for stations of
overlapping service areas, the usual
legal points to protect both parties to
the concract, plus other miscellancous
specifications.

The stations in Canada and along
the Canadian border were a particular
cause of concern because snow was
atready in evidence, so a Chicago firm
was assigned immediacely along che
route parallel to the border to beat

(Continued on Page 35)
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R. A, WILSON, WHO RECENTLY JOINED THE TRANSMITTER SALES
DEPARTMENT OF THE RCA MANUFACTURING COMPANY, INC,
WITH HEADQUARITERS IN THE CHICAGO DISTRICT OFFICE AS

ASSISTANT TO HAROLD VANCE, WAS BORN IN BOSTON IN
1905 AND IS A GRADUATE OF THE MASSACHUSETTS INSTITUTE OF
TECHNOLOGY. HIS EXPERIENCE INCLUDES ELECTRIC LIGHT AND
POWER ENGINEERING AND TRANSMITTER DEVELOPMENT WITH
THE WESTINGHOUSE COMPANY. IN RECENT YEARS HE HAS BEEN
ACTIVE IN THE FIELD, INSTALLING RCA BROADCAST TRANSMITTERS
AND HAS ALSO SPENT CONSIDERABLE TIME DEVELOPING THE
NEW RCA LINE OF POLICE A[#EORT AND BROADCAST TRANS.
MITTERS

Broadcasting

@

BROADCAST NEWS

LET'S GET

FRED S. HART, OF RCA BROADCAST TRANSMITTER SALES DEPART.

MENT, IS ASSISTANT TO S. W. GOULDEN. BORN IN LONG ISLAND

IN 1905, HE RECEIVED HIS TRAINING AT THE UNIVERSITY OF

PENNSYLVANIA. HIS ASSOCIATION WITH THE RCA ORGAN.

1IZATION DATES BACK TO 1997 WHEN HE JOINED THE ADVER.

TISING DEPARTMENT. HE WAS TRANSFERRED TO THE ENGINEERING
PRODUCTS DIVISION IN 1933

@

ACQUAINTED

Personalities

WBT

Because of the great number of
visitors that have heen storming the
studios of Radio Station WRBT,
Charlotte, N. C., daily and nightly
for the past several weeks, this broad-
caster has decided to bar all visitors
from sustaining the
time being

programs for

The limited number that can be
accommodated and the detail work
that was involved with issuing
passes, together with che always-
present possibility of disappointing
some, led the station to bar all
visitors until suitable arrangements
an be made for properly caring
for them

On commercial programs visitors

are permitted only when the client
anctions it

A recent happening motivating
Manager W. A. Schudt into issuing
this blanket order, was the visit to a
studio by a fat woman, who sat on a
turntable for playing transcriptions,
and bent it hopelessly out of shape.

]. J. Beloungy, former chief engi-
neer for WPG, Atlantic City. and a
veteran radio technician, has joined
WBT, 50,000-watt Charlotee, N.C.,
station as chicl engineer.

He replaced Paul Rosekrans, who
resigned

Before serving WPG for a year as
chief engineer, Mr. Beloungy was
with the Amalgamaced network dur-
ing its lifetime, had engaged in con-
sulting work, and was with NBC at
WEATF for eight years. Before enter-
ing the commercial radio world, he

was attached to the government ice
pacrol as a radio man.

This is another story of moving
the mountain.

When a client found it impossible
to come to the studios of WBT,
Chartotte, N. C., to listen to an
audition, the commercial deparc-
ment of the broadcaster merely took
the audition to the client—nearly a

hundred miles distant.

Engineer, announcer, talent and
plenty of equipment was loaded in an
automobile and upon arriving at the
client’s othice, one room was used for
a studio and loudspeakers set up in
the adjoining one.

Client liked the audition and signed
on the dotted line.
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BEN ADLER, WHO NOW BECOMES MANAGER OF POWER TUBE

SALES WITH HEADQUARTERS AT CAMDEN HE WAS RECENTLY

MANAGER OF THE ATLANTA DISTRICT OFFICE, IN CHARGE OF
BROADCAST TRANSMITTER SALES

KPRC

Mr. Kern Tips has been appointed
new Manager of Station KPRC.
Houston, Texas, following the resig-
nation of Mr. [. S. Roberts. Mr.
Tips comes to KPRC with a back-
ground of several years’ experience in
newspaper work and broadcasting.

WMAZ
At Macon, Ga., Station WMAZ
has gone to 1,000 waus. E. K.
Cargill is che proprietor.

KTBS

Mr. and Mrs. C. E. Maddox of
Shreveport, La., are the proud parenrs
of a young son born March 29th.
M. Maddox is Chief Engineer
of KTBS

WRVA
An cight-pound daughter joined
the family of Bob Eubank, Plant
Chief of WRVA, Sunday, February
17, 19352t 7 P. M.

WwiIP
Station WIP, Philadelphia, opencd
its new RCA equipped studios in
March and a complete description
will be given in our next issue.

IN

@

New York Transmitter Office

Moves

Effective April 29th, the Eastern
District Office of the Transmiteer
Sales Section, managed by T. A.
Smith, will be located in the RKO
Building, 1270 Sixth Avenue, New
York—which is in “Radio City.”

WFIL

Several changes in the Enginecring
staff of Station WFIL, Philadelphia,
are reported. Frank Becker, formerly
of NBC, is now Chief Engincer and
Messrs. Pamphilon and Nygren, also
formerly of NBC, are on the Engi-
neering staff.

This station is rebuilding its studios
and has been using QP-4 amplifying
equipment temporarily.

Don Withycomb, formerly of NBC,
N. Y., is the new manager.

WWNC
George T. Mayer, formerly con-
trol engineer NBC and WMCA, is

now production stafl member of

WWNC, Asheville, North Caro-
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FAMILIAR FIGURES -

NEW SPHERES

D. A. REESOR, THE NEW MANAGER OF THE ATLANTA DISTRICT
OFFICE, IN CHARGE OF RCA BROADCAST TRANSMITTER SALES.
HE COMES FROM THE CHICAGO DISTRICT OFFICE

lina, as is Bob Bingham of WKBC,
WCALU and Columbia, N. Y. Don
S. Elias has been appointed President
Citizen Broadcasting Company, in
full charge of operations.

New RCA Audition Amplifier
and Reproducing units have been pur-
chased by WWNC for audition pur-
poses.  Extensive plans are being
made to broadcast Easter Sunrise
Services from Beaver Lake.

WLVA
Al Heiser, WLVA, Lynchburg,

Va., reports that they have just com-
pleted the studio’s first frequency run,
proving that the entire sctup of RCA
equipment is within 1db. from 35 w0
1250 CPS.

Announcer Pac Taylor woke up
one morning to answer a call from
the hospital—a boy (BOB). Con-
gratulations!

Just found out thac there are 8300
receiving sets in Lynchburg.  Plans
are being made for new shack and
new antenna system.  Men on staff
at cransmiceeer are J. T. Orch, F L.

Jessee, R. L. Williams and Al Heiser.
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HAT ““electric eye”’ once meant

the deteccor or “‘coherer” of a

radio receiver? ‘“Modern radio
fans know the ‘electric eve’ as the
photoelectric cell which opens doors,
operates photo-radio transmiteers and
with numberless other uses. Back in
the 1900’s che term meant far anocher
thing. It was hrsc used by Lord
Kelvin and designated che detector of
those days, the coherer. Some one
suggested the use of ‘spectacles’ for
the electric eye, which was a pro-
phetic anticipation of the modern
amplitier.  Some day chere will be
something new under the sun
(George Clark.)

That a new house organ for em-
ployees of the various RCA organi
zations called “Within the RCA
Family Circle,” made its initial ap-
pearance in March with Montgomery
Wright, of the RCA Department of
Information, as editor? Mr. Wright
was editor of the former RCA News

That Bertha Brainard, NBC Pro-
gram Manager, and Helen Guy, an

NBC sccretary, were regular announc-
ers at station W]JZ several years ago;
Miss Brainard identifying herself as
ABN-—as was the custom then in.
stead of names—meaning ' Announc-
er Brainard, WJZ" (The “N" for
W]JZ being retained from che time
the station was in Newark and where
Miss Brainard started as an an
nouncer), and Miss Guy as AGN?
Milton J. Cross was then identihied
only as AJN, and Raymond F. Guy,
now NBC Radio Facilities Engineer,
was known on the air as OGN, the
‘O" in his case meaning “‘operator”’
racher than regular announcer

That the ordinary automatic time
stamps, which record hours and
minutes, were discarled by R.C.A.
Communications’ central oflices sev-
eral years ago and a stamp was de-
veloped that records the seconds
as well?

That when the first broadcasting
tation was opened in San Francisco,
Mayor Rolph, who othciated, was so

eptical of the proceeding that he

W. S. FITZZPATRICK, THE “RADIO RIPLEY’

asked everyone who heard him to
send a collect telegram, the resulting
messages costing him four thousand
Jollars for his doubts about radio?
Likewise sceptical was Eddie Cantor
the first time on the air at RCA’s
pioneer broadcasting station, WDY,
at Roselle Park, N. ], in 1922, when
he asked that dimes be sent in for his
pet charity. When the sack of dimes
was later delivered to him, his only
comment was: *‘lt works™"!

Magic Brain st Radio Central
Thac Lee Galvin, of the RCA De-

partment of Information, in conduct-
ing a tour for foreign engineers to the
R C.A. Communications’ transmit-
ting and receiving plants ac Rocky
Point and Riverhead, Long Island,
noted in each place RCA Vicror
‘Magic Brain” receivers, which che
station engineers said were of valu-
able assistance to them because of the
sensitivity and selectivity of the
*Magic Brain”'

That in the construction of the
8-mile San Francisco Bay bridge
workmen are using radio to keep in
touch with one another?

That sixty per cent of the students
in a present class at RCA Institutes
hold college degrees?

Thac che net profic for 1934 of the
Radio Corporation of America was
more than four million dollars?

That che ctelegraphic leccer 'S
consisting of three dots, was used
three times in important events in
the history of communication wichout
wires? Mahlon Loomis used it in his
tests with kices; Marconi used it in
his experiments on his facher's estate
in lealy, and finally ic was che famous
signal which first spanned the Ac-
lantic. (George Clark.)

Thac photoeleceric cells are em-
ployed in the making of postage
stamps? The cells activate a com-
pensating mechanism to keep the
perforators at a correce Jistance be-
tween cthe stamps.  Last year 12
billion stamps were made, along the
borders of which 370 trillion holes
were punched, making 35 tons of
paper dots.

It's in the Air

That a book author, after a visit
to Camden, hit the nail, or something,
on the head when he wrote : “Artisans,
apparently joyous in their jobs, hum
music over their benches. There is
visible and audible happiness ram-
panc in the Camden stafl chat strikes
all visitors to the plant as being in
peculiar harmony with che daily cask
to which it is devoting itself-—the
mass production of instruments of
melody’'?

That che Radiomarine Corporation
is extending its service through fac-
simile reception of weather maps,
photographs, printed and other visual
material on ships at sea? New fac-
simile receiving racks have been
ordered from the RCA Manufactur-
ing Company.

That the transmitting building of
the new WOR station has no ordi-
nary heating plant, but is heated by
the energy dissipated from the power
vacuum tubes?

That a greater number of photos
was projected through the air by
R.C.A. Communications during the




APRIL, 1935

week-cnd following the Morro Castle
catastrophe than cver before in a like
period of rime in che histcory of
phota-radio?

Thar Marconi was only 22 years
old when he arrived with his wireless
inventionin [on:onfromlcalyin1896?

Radio on Tap

That the famous Walt Whitman
Hotel in Camden has arranged with
RCA Victor for the installation of an
elaborate centralized sound distri-
bution system which will bring a
choice of three programs into all its
guest rooms and public spaces?

Thac 32 applications of the cathode-
ray oscilloscope were listed in a recent
issue of Radio-Craft?

That the Radiomarine Corpora-
tion's diarama display, which ac-
tracted much attention during two
years at the Chicago Century of
Progress exposition, has been shipped
to Brussels for exhibition at an Inter-
nacional Exposition opening in April?

Under Cover Transit

That, unknown to many of its
citizens, Chicago has a 62-mile sub-
way system, 40 feet below che loop
business districe?  Abouc 3300 cars
and 150 electric locomotives make
up the 300 crains of 10 to 15 cars in
daily use. No passengers are carried.

Thar radio receivers now outnum-
ber telephones in the United Scates?

Thac che term “calking machine”
came from a description of che
original invention which appeared in
a Buffalo, N. Y | newspaper in 1877,
bue chat it was ac che cime, and seill is
in most foreign countries, known as
“Gramaphone''? The recording equip-
ment was called “Phonaucograph,”
and che records *'Phonautograms.”

That che year 1934 attained che
all-time high record in che sale of
radio sees?  Tocal sales in chis
councry lase year reached 5,350,000
as compared o che previous peak of
4 438 000 in 1929,

I'hai the Radiomarine Corporation
mantams eemporary othices on steam-
ship piers for the convenience of
passengers (riends who wish co send
Hon Vowage and ocher radiograms co
departing ships!

Thac the uses of electron tubes
have increased to 338, under sixteen
classifications, as shown by che list in
che January issue of Electronics?

That eighteen engineering crews
recently craveled 230,000 miles
throughout the country, recording the
signal strength of all NBC stations?

That a motion picture or radio
mystery play is referred to as a
“Who-dun-it'*?

That a giant model of an RCA
Victor radio receiver, builc on a scale
of 20-to-1, with tubes five feet high,
so large that thousands of persons
walk through it daily, is in operation
in the National Broadcasting Com-
pany studios in Radio City for the
purpose of acquainting che layman of
the mysteries of how a radio signal
is converted into sound?

That in the near future R.C.A.
Communications expects to have in
operation a micro-wave domestic
facsimile circuic?

That Popular Science says a fly
climbing one inch up a vertical wall
uses the same amount of power that
would be picked up in 35 years by a
New York station with a one-foot
antenna receiving signals from the
largest cransmiceer in California?

That the book of rules and regu-
lacions” for the guidance of marine
radio operators has just been revised
and reprinted by the Radiomarine
Corporation of America?

Thac the RCA Radiotron Pacific
Coast districe sales othces, service
station and warchouse are now
housed in cheir large new building ac
170 Ninch Screet, San Francisco?

500,000 Visitors

That more chan half a million
persons  have taken che conducted
tour through the NBC Radio City
studios since they were opened in
November, 1933?

That the RCA facsimile system
delivers a full page of typed maceer or
a photograph in exace reproduction,
requiring no developing? e is es-
pecially  desirable  in  cransmicting
weather maps and for police, who
can send finger prines, identifying
photographs and useful informacion,
The service is available to several
toreign countries.
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That broadcasting companies for-
bid che writing of cries of alarm in
scripts, with particular stress on che
eliminacion of such shrieks as *Fire!"’,
“Help!" and “Police!"?

That 47 radio stations afhliaced
with the NBC network, daily from
12:30 to 1:30, bring the Farm and
Home Hour into thousands of rural
homes? (Carolina Co-operator.)

That in the register at the Radio
City studios of the National Broad-
casting Company may be seen signa-
cures of many world-famed personali-
ties?

That a new NBC feature is che
Sunday evening Amateur Hour over
the NBC-WEAF network?

Thac in measuring the depch of
water with the Fathometer, twenty
soundings may be made each second?
A vessel traveling ten miles an hour
can obtain soundings every ten inches
in water ranging from a depth of six
to 120 feer. (Scientific Americdn.)

Thae cthe air conditioning planc for
NBC's Radio City scudios supplies
20,000,000 cubic feet of air cvery
hour? The air duces are fastened to
che inner walls by canvas hose to pre-
vene transfer of vibracions.

And Finger Printed ?
Thac in 26 states of L. S.—New

York is one—radio cngincers muse
be licensed? Ic is illegal in chose
states to engage in responsible engi-
neering praceice, eicher as a consule-
anc or an employed “engineer” wich-
ouc firse registering and obraining an
“engineer's license.” The laws are
definite in limiting che applicacion
of che word “engineer’” to persons
who have qualificd and registered.
(Electronics.)

Thac all windows looking inco
NBC studios ac Radio City, from
control rooms, obscrvacion or clienes’
booths, are made of chree-ply place
glass, hermetically sealed, with special
valve adjusemenes for  barometric
pressure to protece che glass from
being broken?

That recorded on a copper dise,
chromium-placed, and sealed in o
bronze casker cemented into che
corner-stone of a new building in
New York, noises of streee crathe and
city lite of 1935, have been preserved
for poseerity? (Flectronics.)
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Flaborate Ceremonies Mark
lnauguration of WHIO

Modern Station Established in Dayton, Ohio, by the Miami Valley Broadcasting Corporation

LR XS

JAMES M. COX, JR., PRESIDENT OF THE MIAMI
VALLEY  BROADCASTING  CORPORATION
WHICH OPERATES STATION WHIO

CCORDING to schedule, Sta-
tion WHIO began regular
service on February 9th,

1935, with a gathering of broadcast
stars and leaders of the industry sel
dom congregated for any occasion
However, this new station is unusual
in many respects. Modern in every
sense of the word, it has been 100%
outheted by RCA, with the latest

High Fidelity equipment, from micro-
phone to antenna

Former Governor James M. Cox,
proprictor of the Dayton Daily News,
which sponsors chis station, was
present for the opening ceremonies,
and an excerpe from his address on
that occasion conveys a clear picture
of the ideals upon which is founded
this new and important member of
the NBC nerwork

“May | express this christening
sentiment—that the voice of this
Miami Valley empire will always be
an instrument of dignity, culcure and
practical service; chac it will carry che
light of joy to places that are dark,
that ic will build a love for goodness
and beauty; chac it will plant in the
hearts of men a philosophy chat will
help them to see divinity in sunshine
and shadow; that it will sense its
obligations to the more than a
million people who are by common
interest to be our immediate radio
fireside. In brief, may WHIO in its
long watches of the night and in ics
endless days be conscious ever of its
duty to God and humanity.”

Included in the list of prominent
stars who furnished the opening pro-
grams, some of whom were present

THE ATTRACTIVE AND UP-TO-DATE TWO-STORY RECEPTION ROOM OF WHIO, LOCATED
ON THE FIRST FLOOR

FORMER GOVERNOR OF OHIO, JAMES M.

COX, PROPRIETOR OF THE DAYTON DAILY

VE 'S WHICH SPONSORS THE NEW BROADCAST
STATION wWHIO

and some who contributed their ser-
vices from remote points located
throughout the nation from coast to
coast, are the names of Marjorie
Squires, nationally known contralto;
John Alda Lewis, dramatic tenor;
Jesse Crawford, nationally famous
poet of the organ; the comedy team
of Gene and Glenn; Amos and Andy;
the Pickens Sisters; Tim and Irene,
comedy team, and Will Rogers.

In addition, many nationally fa-
mous figures in the broadcasting
industry were present for the opening,
including Richard C. Paceerson, Jr.,
Exccutive Vice President of the
National Broadcasting Company
John F. Royal, Vice President of the
National Broadcasting Company;
Frank Mason, Vice President in
charge of Operations and Public Re-
lations of the National Broadcasting
Company; Charles W. Horn, NBC
Research Engineer; and E. C. Wooley,
of the NBC Stwation Relations De-
partment. Graham McNamee, Dean
of Network Announcers, acted in the
capacity of guest announcer for the
occasion.
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James M. Cox, Jr, son of Ex-
Governor Cox, is the President of
this new organization, and E. K.
Steiner is the General Manager
R. H. Lingle, Jr., the Chief Engincer,
who was formerly with WFBC,

The

artistic and scientihic design

illustrations which arc shown here
with will serve to indicate that no
trouble or expense has been spared to
make WHIO foremost among mod
ern radio stations.

VIEW FROM MAIN CONTROL ROOM, THROUGH SOUND-PROOF WINDOW, INTO THE
SALON STUDIO. RCA SPEECH INPUT EQUIPMENT 1S SHOWN AT THE LEFT AND IN THE
CENTER FOREGROUND, AND THE TELETYPE EQUIPMENT IS LOCATED AT THE RIGHT

Greenville, S. C., is justly proud of
the modern and complete equipment
of this new station which makes it an
outstanding example in the tield of
broadcasting.

i r—

s s

ROBERT H. LINGLE, JR., CHIEF ENGINEER OF

THE ULTRA-MODERN STATION wHIO

Not alone is the radio equipment
of this station che latest thing in ad-
vanced design, but the scudios, con
trol rooms, reception rooms and other
quarters which house this new enrer
prisc represcnt the latest advances in

E K. STEINER, GENERAL MANAGER OF WHIO
modern towers, cach 293 feet high
One of these towers is featured in our
cover Jesign this month

In Studio C is located a specially
designed  three-manual  Wurlitzer
organ, and in Studio B is located the

THE WHIO ORGAN STUDIO “C”, LOCATED ON THE FOURTH FLOOR. THE FAMOUS JESSE

CRAWFORD PLAYED THE DEDICATING PROGRAM ON THI

UNUSUAL INSTRUMENT

OPENING NIGHT

The up-to-date RCA Type 1-D
Transmitter is located in a building
out in the suburbs many miles from
the studios, and puts a High Fi
delity 1 KW signal on the air at a
frequency of 1260 KC. High Fi
delicy performance is insured by the
carefully designed equipment, from
the Velocity Microphones in the
studios right through the Speech In
put Equipment to the Antenna itself,
which is supported on two ultra

Transcription Equipment.  All to
gether, there are four studios and in
addition there is an audition room
where sponsors may hear rehearsals
of programs or where additiona
studio activities may be carried on if
desired.  An artists’ lounge is pro
vided on the mezzanine floor, where
artists and musicians may comfore

ably await cheir cues. A two-story

(Continued on Page 29)
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Radio Centre, Philadelphid, Goes Fluorescent

Startling and Beautiful Color Effects in Auditorium

CLARENCE TAUBEL, PROGRESSIVE PROPRIETOR
OF PHILADELPHIA'S RADIO CENTRE. HIS NOVEL

DEAS IN BROADCASTING HAVE MADE STA.
TIONS WPEN AND WRAX EXTREMELY POPULAR

F IT WERE possible to pour the
various colored lights out of the
glowing glass tubes of a modern

electric sign and apply them with a
brush ro create artistic mural decora-
tions in the darkened interior of an
auditorium, you would still fall short
of the impressive and fascinating re-
sults that Frank Hartman and his
stafl of artists, dirccted by Stanley
Read, have achieved at Radio Centre
Philadelphia.  Here, ac last, is some-
thing really new in decorative art
The novice, viewing this exotic spec
tacle for the hrst time, blinks his eyes
and wonders for the moment if he is
still on earth-—or it he has been trans-
ported through space into some re
mote corner of the heavens where
things are indescribably beautiful
but not real!

Unusual Setting

To begin with, the building occu
pied by Radio Centre is a thing of
architeccural beauey and grandeur ic
self.  Formerly the palatial residence
»f Ambassador Childs, it now houses
che various studios, concrol rooms
and execucive ofhces of che William
Penn Broadcasting Company, which
erates Stations WPEN and WRAX.
irence Taubell, che proprietor and
ing spiric behind chis venture, is

Devised by Frank Hartman

a man of vision and progressive cour-
age.  Unafraid to try an idea if it
looks good, no matter how radical
his etlorts have been crowned with
more than the usual percentage of
success.

The grand ballroom in this ma-

jestic edihice once was the scene of

formal receptions, where nationally
and internationally famous statesmen
and diplomats, with their ladies, were
entertained. Two stories high, it is as
large as a modest-sized moving pic-
ture theatre, and its walls and ceiling
are exquisitely garnished with plastic
murals of cupids, doves, cornucopizx,
fruits, flowers, and all the things one
tinds in such formal interiors. And it
is these hgures that have been en-
livened to Huorescence by the magic
of Frank Hartman's touch. Not
alone these mural figures, however

The performersin the visual broadcasts
witnessed by wvisiting audiences as
well as heard over the air, have been
treated by Hartman's new art. Their
costumes are illuminated with glow

ing colors, as are the settings in which
they work

“"All Girl Revue”

Outstanding  among  the visual
broadcast features at Radio Centre is
the new “‘girl show.” This is a crea-
tion of Paul Alger, versatile program
manager of the organization. (His
confreres have recently nicknamed
him Paul “Carroll.”) For this fea-
ture, he has collected from near and
far a bevy of young girls who possess
the rare combination of beauty and
talent. Some sing, some play, some
Jdo monologue or dialogue stunts, and
many of them are both vocally and
inscrumentally accomplished. e is as
interesting to drop in and wacch chis
show rehearse “‘new business’ as ic is
to witness an acctual broadcasc.
Christine Breese, who has become fa-
mous in theacrical and radio circles
for her fast and fascinating work ac
hoth piano and organ, is the Musical
Direccor of the show, and Adele

PAUL ALGER, WHO MANAGES THE PRO.

GRAMS AT RADIO CENTRE. HIS NEW “ALL GIRL

REVUE” IS TYPICAL OF HIS POWERTO ANALYZE
THE DESIRES OF HIS AUDIENCES

Firth, though new to radio, performs
admirably as Mistress of Ceremonies
The twelve gitls in this cast are the
hnal group selected out of more than
a thousand candidates, and their inex-
haustible store of new material is
heard on their nightly hour start-
ing act 910 P. M., (except
Sundays).  Actractive as these girls
arc in their personal appearance, the
beauty of their presentation is greatly
enhanced by the wizard Hartman,
for he has created for them Huores-
cent costumes in glowing colors.
Their gowns, their hats, their shoes

all specially treated so that their
colors are brilliantly radiated in the
semi-darkness of the auditorium.
Truly, here is an eflect that baties
description by the spoken word or
the printed page. Even the pianos
and the organ console under this
treatment become living, glowing
objects of rare and colorful beauty.

Fluorescent Art

How is it done? Lec Frank
Hareman  himself explain:  “The
fluorescent art process can be applied
wherever decorative color is desired,
and where it is possible to ac least
partially exclude ocher light. The
colors themselves have been derived
from Nacure's minerals, afcer ex-
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haustive research and experimental
work. Certain mineral substances
possess the rare property of absorbing
ultra-violet rays and re-emitting them
in shorter wave lengths. One such
mineral substance will reradiate this
light in a certain shade of red, another
will produce a certain blue eftect, and
so on throughout the entire band of
visible color frequencies. It is only
necessary to select the proper miner-
als, properly combine them, and use
them as pigment in this specially de-
veloped paint, to create any desired
color effect.

Violet Rays

“In ordinary light, such as daylight
or incandescent electric light, these
paints appear just as ordinary pale
tints. But when other light is at
least parually excluded, and violet
rays are employed as a light source,
any surfaces treated with these colors
immediately become Huorescent, and
are brilliantly radiated in the form of
colored light. However, there is ab-
solutely no radio-activity involved,

In the auditorium studio at Radio
Centre, Philadelphia, when chis new
fluorescent effect is employed, it is
customary to turn out all ocher lights
and exclude daylight, allowing the
violet-ray tubes distributed about the
hall to furnish the only actual light
source. However, these tubes are
emplaced in “indirect’” fixeures and
coves so that they are concealed from
the view of the audience, but so that
their are focused upon the
Hluorescent art work.

ravs

Popular From Start

The new ‘‘girl show” at Radio
Centre lends ieself particularly well to
this novel treatment, and its popular
ity on the air brings great numbers of
radio fans in to witness the broadcast
in the auditorium.  Those
attend this unusually colortul and
artistic presentation carrv away with
them an enchusiastic feeling of
appreciation, mingled with a1 sense
of mystification, which they in
variably attempt to  describe  to
their friends. The result is that hosts

who

A TALENTED LITTLE GIRL WITH A BIG JOB

and che paines, the process of illumina
tion,and chie whole schemeare enuirely
harmiless to human tissue

The violet-ray light sources are
purposely concealed from the view of
the observer so as not to interfere
with the color eflects of the art work
weself, "

THE LOVELY CHRISTINE BREESE, ML
DIRECTOR OF THIS NEW "ALL GIRL RADIO REVUE.” SHE IS SHOWN AT THE CONSOLE
OF THE MAMMOTH ORGAN IN THE METROPOLITAN OPERA HOUSE, PHILADELPHIA

CAL

of others who have not as yet been
initiated also actend che studios to
witness the presencation, and it can
safely be said chae chey are not disap
pointed.  Rather, it should be said
that che experience of attending che
show totally exceeds the anticipation

The macerial broadcast is of a
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CHARMINC

THE
CEREMONIES AT THE “FLUORESCENT FROLICS,”
THE CAST OF WHICH INCLUDES TWELVE OF
PHILADELPHIA'S MOST ENTERTAINING YOUNC

ADELE FIRTH, MISTRE F

BEAUTIES THEIR RADIO PERFORMANCE
VISITED NIGHTLY BY A LARGE STUDIO AUDIENCE

lively, merry nature, with plenty of
good vocal and instrumental music of
the kind which carries popular appeal.
Sprinkled into this mixture is a run
ning banter of good humor and fun
Essentially, it is the kind of a show
which would interest mostly the men
folk, but there are also many women
in the audicorium audiences. Perhaps
this is because some of the women
folk feel that it is beteer not to trust
their men alone to witness such a
galaxy of feminine pulchritude
Perhaps it is because some of the less
talented ladies wish to make a profic
able study of how these girls achieve
such populanty. Whatever the cause
the all-important resule s capacity
audiences and a cremendous following
of radio listeners, whose number ac
this  writing  batlles  atcempts  ac
estimarion

Guaranteed Matrimony-Proof?

“And,” Paul Alger cells us, “we
hope to keep the show intact for at
least a year, as we have required che
girls co sign an agreement not to gee
marricd for cwelve monchs from che
dace of their firse broadcase

Radio Centre's 1000-wate trans
miteer, the velocity microphones and
various other studio equipment are
RCA built, and H. S. Frazier, the
Chief Engineer of Radio Centre. tells
us that the new equipment soon to be

added will also be “*RCA built
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ROADCASTING Grand Opera

from the scene of its perform-

ance many unusual
technical problems  which are not
encountered in the course of an
ordinary broadcast.  The NBC engi-
neering stafl has found it necessary to
devise and install new equipment so
that the broadcast from the stage of
the Metropolitan Opera House, a
regular weekly feature that has de-
lighted Saturday afternoon audiences
of the NBC networks for the past
few years, able, during the
season that has just ended, to take its
place with other accomplished and
noteworthy performances of the air.

An important event that helped to
overcome the forces that were re-
tarding the appearance of more
finished performances for the air
waves was the reconditioning of the
power and light supply system of the
Opera House.  All cables and con-
nections were rerouted in rigid iron
conduits whereas prior to this, it had
been necessary to run the wires along
the walls. The current was changed
from direct to alternating so that the
rerouting of the cables in the iron
conduits not only serves to protect
them, but minimizes the hum pick-
up from the alternating current,
as well.

In modern studio broadcasting,
proper conditions for the program are
carefully determined in advance. The
studios are sound-proofed and treated
to provide satisfactory acoustics and
the artists and musicians are placed in
the positions which will allow the
microphone to pick up the sounds
with the best results.  Moreover,
there are always suthicient rehearsals
so that the proper effects will be
obtained.

In Grand Opera, on the other hand,
broadcasting is obviously of second-
ary importance from the producer’s
The artists are per-
formung before an audience thac is
present in body as well as in spirit so
that cheir gesticulations sometimes

presents

was

point of view.

Broadcasting Grand Opera
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INTERIOR OF THE METROPOLITAN OPERA HOUSE IN NEW YORK CITY, TAKEN
DURING ONE OF THE PERFORMANCES

have meaning whichwill be lost over
the air. Furthermore, the actors are
constantly moving about and their
voices are sometimes addressed to the
audience and sometimes to the sides
or rear. In order to compensate for
this and cacch the slightest sound so
that possible loss of continuity from
action on the stage will be made up
for, many microphones are required.
They are situated at various points
of vantage, some being concealed in
the footlights, others in the wings and
backstage, and more are suspended
from the proscenium arch (cthe direct
function of these being to pick up the
orchestra).

Rehearsals Important

Proper control of this extensive
microphone equipment requires that
the engineer in charge has had much
experience with chis type of pick-up
and also necessitates that he be fa-
miliar with the scores of the operas
that are being broadcast. A new
opera requires the engineer’s attend-
ance during many rehearsals so chac
he can be familiar wich the score and
action. Seated at the controls with an

experienced coach next to him, he
must watch the pick-up of the
numerous microphones, fading from
one to the other as the action moves
about the stage, and carefully blend-
ing this pick-up with that of the
orchestra. Before him are the ampli-
fiers and the very essential mixer
panel which is covered with various
controls and tally lights each marked
to indicate the microphone that
it represents.

Carefully Cued

The successful opera broadcast,
therefore, actually requires the close
cooperation of two men, the engineer
and the production man or coach.
The latter has before him the score
carefully marked and cued to indicate
exactly when each change in che con-
trols should be made. Most of this
information is passed on to the engi-
neer at the controls through a system
of prearranged touch signals. While
the production man is following the
score and signalling the engineer, the
latter must concentrate his attention
upon the action on the stage and
keep an eye on his meters and controls.
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Broadcast Station Maintenance

This Installment of the Series is Written by A. R. HOPKINS,
Transmitter Engineer, RCA Manufacturing Co.

HI increasing interest in “‘High

Fidelity”™ as applied to  both

transmiitters and receivers, along
with improvements in quality of
reproduction of receiving sets, has
emphasized the importance of main-
taining station equipment in che
very best operating condidion.  In
some cases it may be necessary o
replace some of the older equipment
in order to obuain satisfactory per-
formance, but in all cases it is im-
portant to make sure that the presenc
equipment is operating cthciencly.

It cannot be assumed that even the
best of equipment will continue to
operate for month after month with
the of fidelity and
cthiciency as when it was installed.
The only assurance of continued high

same  degree

quality performance is constant super-
vision and regular checks. And these
regular checks should include actual
measurcmencs of the most importane
performance characteristics, such as
frequency response, noise level and

distortion.

Response and Noise

From the maintenance standpoint
the mecasurement of frequency re-
sponse and noise level are most im-
portant since they are more likely to
change without warning of some
kind. The noise-level check should be
a measurement of che over-all back-
ground noise with all equipment in
operation, including the microphones
in their normal locations and with
mixers and gain concrols set ar
average operating levels. To measure
the noise use an amplifier, such as the
type 40-C, a portable amplifier, such
as the type OP-4 or any amplifier
with a volume indicator, a calibraced
gain control and a gain of 60 db. or
more.  Simply determine the gain
required to amplify cthe over-all back-
ground noise to the normal operating

program level at that point. The gain

A. R. HOPKINS, RCA MFG. CO.

required in db. is cthe measure of
noise below normal program level or
the signal-to-noise ratio. The settings
of the mixers and gain controls
should be recorded and all succeeding
checks should be made with the same
settings for comparison. This check
should be repeated for each studio and
cach channel of studio equipment,
and the entire procedure should be

MICROPHONE| pre-AMP. MIXER
O 41-8
STUDIO
Vi VARIABLE
PAD

interested in the over-all noise existing
on the carrier when che transmiteer,
remote studio equipment, telephone
line, studio amplifiers and probably
microphones are all in operacion and
adjusted to their normal gains. In
chis case che carrier noise should be
measured by means of a monitoring
rectifier coupled to che antenna out-
puc, an amplifier such as mentioned
above, an audio oscillacor and a
calibrated actenuacor pad. Figure 1
shows che set-up for this over-all
noise measurement

Filter Designs

The fileers shown are not essential
for a general check, but for “high
fidelity” broadcasting it may be
necessary to obtain a lower noise
level in che range between 150 and
5000 cycles chan below 130 cycles
and above 35000 cycles. This is
reasonable since che sensitivity of che
ear is decreased at very low and very
high frequencies.

To make the measurement with
the scc-up as shown in Figure 1, all

AUDIOQ 0SC.
52-E

REMURTE TRANSMITTER

_ 4

Ll

Z
m

PASS 150-5000~ MONITORING
RECTIFIER
FILTER

REJECT 150-5000~

FIGURE 1

included in che program of routine
checks to be repeated at least once
a weck.

The Federal Communications
Commission in connection with the
proposed high fdelity requirements
has indicated cthat it would be

mixer and gain controls should be
sec at normal operating levels. The
constant tone from the audio oscil-
lator is applied to the transmitter and
adjusted to 100% modulation, with
the frequency of the audio oscillator
sec within the frequency range of the
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fleer  used Adjust the variable
attenuator pad and the gain of the
40-C amplifier at least 60 db. below
maximum gain setcing and note the
volume indicator reading. Then re-
the modulation tone and
record the increase in gain required to
bring up the noise to the same level.

move

Separate Checks

For routine or weekly noise-level
checks, it is more practical to divide
the responsibility and check the
studio equipment and the trans-
mitter separately. The limits for each
test should first be determined from
an over-all measurement as outlined
above and from a measure of the two
components separately under the
same conditions. The line from the
studios to the transmitter may be
taken into account by having it con-
nected to either the transmitter or
studio equipment when the separate
measurements are made. The line
must always be properly terminated.

It is much better to try to avoid
the origination of the noise chan to
detect the noise by measurement after
it has developed. For this reason it
is highly important to include in the
matntenance program a routine in-
spection and cleaning of all parts
such as volume control and mixer
contacts, plugs, jacks and terminal
connections. For cleaning use eicher
crocus cloth or carbon tetrachloride.
The latcer is preferable on sliding
contacts as on attenuators. 1 ubes
should also be removed from their
sockets and the contacts cleaned with
crocus cloth. Good ground connec-
tions, especially to shields on low
level circuits, are important from
che noise standpoint.

Frequency Characteristic

As in the case of noise level the
over-all  frequency response  from
microphone to antenna shows the
true picture. This measurement should
be made periodically and at the same
time the frequency characteristic of
the studio should be determined so
that each studio may be checked
scparately

For an over-all frequency charac-
teristic measurement  from  micro-
phone output to antenna, only the
monitoring rectifier and volume indi-

cator meter

transmitter.

are¢

At the studio the set-up should be
as shown in Figure 2.

The variable atcenuator pad be-
tween the oscillator and the low level
microphone circuit is necessary in
order to operate the oscillator at a
sufficiently high level for measure-
ment. The values of the resistors X
should macch the variable pad and
oscillator output circuit and the value
of R should be very low, in cthe order
of 5to 10 ohms for a 250-0ohm micro-
phone or less if the impedance of the
microphone is less.

The voltage induced across the

required at the’

25

connected in series with the input cir-
cuit to substitute for the microphone.

To be sure that there is no regen-
eration due to unbalanced circuits
when making frequency runs, set the
oscillator frequency at 10,000 cycles,
disconnect each side from the ampli-
fier inpuc at R and see that the output
mecer drops to zero.

Once the necessary equipment is
available routine frequency response
check can be made in a surprisingly
short time and it is the only assurance
of continued efhcient performance.

The microphones should not be for-
gotten in making these routine checks
but they present a more dithcult

] problem. Without more claborate
small resistor R may be any conven-
VOL.IND. MICROPHONE VOL.IND,
()
VARIABLE
AUDIO OSC. PAD X _<~m~w PRE-AMP MIXER

W

LINE

FIGURE 2

ient amount so long as it does not
overload che amplifiers. Preferably
the mixer and gain controls should
be set at normal levels and with the
oscillator output set at a convenient
level the variable attenuator should
be adjusted for normal output on the
program line to che transmiccer.

To determine the over-all fre-
quency characteristic, including the
microphone (which of course will
vary with distance of sound source
from the microphone) the micro-
phone characteristic should be ob-
tained from the manufacturer. Some
microphone characteristics are taken
on open circuit, while others are
loaded. In order to properly com-
bine or add the characteristic of che
microphone to the over-all of the
studio equipment and transmitter,
the measuring method used on the
microphone should be rtaken into
account as shown in Figure 2. 1f the
microphone was measured open cir-
cuit, should be connected in series
with the input circuit to the pre-
amplifier to take into account the
characteristics  of the
transformer. 1 the microphone was

microphone

loaded with the proper resistor, a
resistor of the same value should be

equipment, about the only thing that
can be done is to make a direct com-
parison one¢ with another by listening
tests and checks for sensitivity. By
comparison on speech and on piano
a surprisingly small difference in
frequency response can be detected.

Harmonic Distortion

If proper voltages are maintained
on che tubes and che tubes are checked
there is no reason why the audio har-
monics should change appreciably.
However, if the equipment is avail-
able it is worth while making chis
measurement, although possibly not
as often as the other mcasurenients
mentioned.

The power supply voltages and
plate currents of each tube should be
checked before cach broadeast.

To make harmonic measurcnments
it is neccessary to have a low pass
filter in the oscillator output circuir,
otherwise the set-up is the same as
shown in Figure 2. The filter is to
attenuate the harmonics of the oscil-
lator.  In conncction with high
fidelity broadcasting, it is desirable

(Continued on Page 36)
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eneral Considerations of Tower
Antermds or Broadcast Use

By Dr. G. H. BROWN and H. E. GIHRING, RCA Engineers

This is the firstinstallment of the paper prepared for and copyrighted by “Proceeding of the Institute of Radio Engineers.”
It is being published herein by permission as a serial.

DR. G. R. BROWN, RCA MFG. CO.

Summary— The factors influencing
the action of towers when used as
radiators are considered. It is shown
that the results predicted from the
simple theory of simusoidal distribu
tion of current on the tower differ to a
major extent from the actual results
A series of measurements using small
1odels of actual antenna Structures
resulted 1n data correlating closely
with the performance of the full-sized
Structures These measurements
showed that departures from the
simple theory are due to non-sinu
oidal current distrihution

Several types of recently installed
antenna towers are shown to he less
ffective than the simple theory pre-
diction, particularly with regard to
reduction of sky wave and fading.
Means for correcting the current
distribution and thereby improving
the performance are pointed out.

The statement that low base ca-
acity is essential to high antenna
ffict is shown to be a fallacy
r imple  precautions  are

Ren iduction losses

The ground system and earth cur-
rents are considered from both a
theoretical and experimental view-
pont
the earth currents is described and it
s pmnled out that such measurements
indicate whether the antenna current

A simple method of measuring

is sinusoirdal or not

ppendix A gives a method of
computing the radiation characteris
tics and the radiation resistance when
the current distribution is knowsn but
is not ¢expressed analytically. Appen
dix B contains the theory behind the
Ap-
pendix C shows the influence of the
hase the
operating characteristics

gmuml Current medasurements

insulator capucitance on

FIGURE 1B-—TYPE B ANTENNA

H. E. GIHRING, RCA MFG. CO.

I. Introduction

HE antenna system of a broad-

cast transmitter is an importanc
factor in determining the eflec-
tiveness of the coverage. This is
especially teue in rhe case of high-
powered transmitters where the ser-
vice area is limited by the signal fad-
ing due to reflections from rhe
Heaviside layer. The ideal antenna
would send most of the radiated
energy out close to thé earth and very
little at angles above say twenty de-
grees. Several years ago, Ballanrine'
attacked the problem of a straight
vertical antenna over a perfect carth,
with a sinusoidal distribution of
current existing on this antenna. He
showed that, for a given radiated
power, the field screngeh ac the hori-
zon was greatest when the antenna
height was 0.64 of one wavclength.
An antenna of this height would then
yield a held intensity at the horizon
which would be approximarely forty
per cent greater than chat given by a
18. Ballantine: “On the optimumn transmitting wave

ength for a vertical antenna over perfect earth,””
Proc. |. R. E.{vol. 12, p. 833; December (1924).
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quarcer-wavelengeh long antenna
which was radiating the same power.
Recently Ballantine” has discussed the
problem still furcher, showing that
while an antenna 0.64 wavelength
long gives the greatest intensity along
the horizon, the smallest ratio of re-
flected sky wave to ground wave is
obtained from an antenna whose
length lies between 0.5 and 0.6+
wavelengeh, depending  upon  the
amount of atrenuation suftered by
the ground wave

In the attempt to atrain these
optimum conditions, it has been
necessary to depart from the con
Ven(lonll antenna construction, con-
sisting of a wire antenna supported
between two towers. The idea of
using a single tower as the radiator
itself was soon proposed and has been
widely adopted. The guyed canti
lever tower soon appeared. (Fig. 1a
This consisted essentially of two con
ventional towers placed basc to base

FIGURE ¢

The lower end of the antenna rested
upon a base insulator and the an-
tenna was held in place by from four
to cight guy wires. These guy wires,
which were broken up ac scveral
points by strain insulators, were fas-
tened at the largest cross section of
the antenna.  Additional heighe was

3:::_{‘;;_; s o
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FIGURE 1A—TYPE A ANTENNA

obtained by a rod at the top of the
tower. The conventional tower was
also used for an antenna.  The tower
mounted on four base insul
ators, and required no guy wires.
(Fig. 1b.) A capacity crown was
often placed at the top.

It has been found that these self
supporting antennas gave results not
consistenc wich the theory, in regard
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FIGURE 4—CURRENT DISTRIBUTION ON TYPE A ANTENNA SHOWINC

THE EFFECT OF

GUY WIRES

to several points. The ground wave
was not as large as would be pre

dicted. The resistance versus fre

quency curve did not check the
theoretical curve. Another important
effect was also found. The vertical
radiation pattern of an antenna whose
length is somewhat greater than 0.5
wavelength and whose current Jdis

tribution is sinusoidal consists of two
lobes, one large one along the ground
and a smaller one at high angles with
a distinct minimum in the neighbor

hood of fifty-hve degrees (curve A

Fig. 2). Airplane measurements of
the wvertical radiation pattern of
actually installed antennas showed a
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FIGURE 3 DIMENSIONS OF TYPE A MODEL
ANTENNA

complete absence of the high angle
lobe and the minimum (curve B
Fig. 2). Ballantine ° has pubhshed
airplane measurements on WABC
Wayne, New lersev, that also show
this absence.  He gives as possible
reasons, (1) the antenna currene dis
tribution is not sinusoidal, (2) tche
guy wires have suthcient current
tlowing in them to cause this sky
ward radiation, and (3) the ground
system is inadequate

Probably the most important fac
tor is the nonsinusoidal distribution
of current. In the type A (Fig. 1a
especially, the distributed inductance
and capacitance per unit length vary
rapidly along the antenna. An exam
ination of the fundamental equations
of a long transmission line shows
that the current distribution is sinu-
soidal only if che inductance, L, and
capacitance, C, per unic length are

Ba H
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constant along the line.  In gencral
L and C vary in such a fashion that
the product LC is a constant, while
L/C is not. Thus the velocity on
anv section of line is a constant
value close to the velocity of pro-
pagation of light, while the surge
impedance  (approximacely vV L/C)
changes. Thus the surge impedance is
small where the cross section of the
antenna is large, and vice versa. lcis
evident that the frequency at which
the antenna reactance becomes zero
depends on the tower dimensions in a
very complicated fashion. It is most
certainly erroncous to use this reso-
nant frequency to describe the mode
of operation of the antennma. The
ratio of operating wavelength to
fundamental wavelength (A/X\,) is
often used. This ratio is only sig-
nificant when the current distribution
is sinusoidal. Even when this is true,
it is much better to describe che an-
tenna  in its height, «,
measured in wavelengths as a/A.
This fraction immediately gives a
picture of what portion of a sine
wave of current exists on the an-
tenna. A still furcher simplicity
is gained bv defining a guancity
G =2ma /X radians =360a A degrees.
For example
a A=0.125 G= 45° N Ao=2
(tor sinusoidal current distribution)
a/A=025 G= 90° A\ =1
a A=050 -G=180°\2=0.5
a A=05975G=215°"\/A=0.418
aA=10  G=360° A/A =025
When the current distribution is not

terms  of
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FIGURE 5--CURRENT DISTRIBUTION ON TYPE A ANTENNA AS A FUNCTION OF
FREQUENCY

sinusoidal, the length may still be
expressed in elecerical degrees. While
it does not tell the current distribution,
it does tell the ratio of antenna
length  to  operating  wavelengeh.
Even if the current distribution were
sinusoidal on the tower antennas, the
value \/g obtained experimentally
would be erroneous Jdue to the ca-
pacity currents which flow to carth
through the bhase insulator.

Il. Measurement of the Current
Distribution

(a) The use of models to determine
the distribution

There has been much speculation

as o just what the current distribu-
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FIGURE 6—THE EFFECT OF SOME CHANGES ON THE TYPE A ANTENNA

tion is. As far as is known, no one
has attempred to measure the current
distribution on one of these large
antennas. The authors soon aban-
doned the idea of measuring the
current distribution on an actual
antenna in favor of the use of models
operating at short wavelengths. Two
model antennas were buile, one of
each type. A meral plate of fifteen-
inch radius was placed on the ground.
A small porcelain insulator supported
the antenna. The type A tower was
provided with guy wires. The an-
tennas were excited through approx-
imately hifty feet of cransmission line
from the driving oscillacor. A small
wavemeter circuic was constructed.
This consisted of a small coil (two
turns), a small variable condenser,
and a thermal milliammeter. This
wavemeter was placed on a support
which enabled it to be moved paral-
lel to the axis of che antenna. The
wavemeter was kepe at a  large
enough distance from che antenna
axis so that wavemeter readings re-
mained constant as che antenna was
rotated about its vercical axis. This
constancy of wavemeter reading indi-
cated chac che flux density was con-
stant ac all points on che circum-
ference of a circle whose radius was
equal to che distance from che center
of the wavemeter coil to the antenna
axis. The plane of chis circle is per-
pendicular co che vertical axis of che
antenna and the vertical axis passes
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thru the center of the circle. Then the
antenna current at the height of the
wavemeter is proportional to the
wavemeter reading. It is not neces-
sary to calibrate the apparatus, since
relative measurements give the de-
sired quantity, namely, the current
distribution

(b) The current distribution on type
A antennas

Since it was possible to obtain
other pertinent information relating
to the antenna in use at WCALU,
Philadelphia, Pa., the type A model
was a small scale replica of this an-
tenna. Fig. 3 shows the antenna with
the imporcant dimensions.  The
WCAU tower proper is 400 feet high
with an additional shaft extending
100 feet higher, making a toral height
of 500 feer, (152.5 meters). The
operating wavelength is 256 meters.
Thus a/A=0.595. The model was
to operate at four meters when
simulating the WCAU operating
conditions, so that the over-all height
of the model was aq,,=0.595X4=
2.38 meters =7.8 feet. Guy wires
were provided, in chis case being No.
18 wire, while the actual guys are
about three inches in diameter.

The first test was to Jetermine the
effect of the guy wires on the current
distribution Measurements were
made with the guy wires attached to
the antenna, and also with the guy
wires replaced by string. The resules
of this test are shown in Fig. +. A
theoretical sine curve is plotted on
this same diagram to show the great
departure of the current distribution
from che ctheoretical distribucion.
Other points to be noted are:

(1) The guy wires affect the cur-
rent distribution only slightly.

(2) The guy wires seem ro have
no effect on the current distribution
above their point of atcachment.

(3) The maximum value of cur-
rent occurs at a much lower point on
the antenna than the simple theory
predicts.

(4) At no place on the antenna
{excepe ac the top end) does the cur-
rent become zero or even approach
SETO

(5} The rod which makes up the
topt ewenty per cent of the antenna
carries very little currenc.

The fourth remark requires amplif-
cation. On a long line with uniform-
ly distributed constants, where the
end remote from the voltage source
is open circuited, the current on the
line may be regarded as being made
up of two components, one of which
travels down the line from the
generator to the open end, and the
other of which travels in the reverse
direction. If these two components
have the same amplitude ac all poincs
along the line, which condition can
occur only when the losses in the line
are zero and when no radiation takes
place, the result will be a standing
wave of current, sinusoidally dis-
tributed along the line. Thus at
points separated by a half wave-
lengeh, the current will go to zero,
and che current in the half-wave
interval on one side of a zero point
will be opposite in phase to the cur-
rent in the half-wave interval on the
opposite side of cthis zero point.
When losses occur in the line, the
phase reversal will take place by
means of a phase rotation rather than
by means of the amplitude going
through zero. When the losses are
low, the current distribution remains
very nearly sinusoidal ac all points
except in the region of the cheoretical
zero poinrs. Here the current will be
very small except when the losses are
very large. On a nonuniform line no
such simple picture can be made. It
is very likely, however, that phase
reversals take place, but not at nicely
spaced intervals. In our measure-
ments on these models, it was not
possible to measure the phase of the
current along the antenna, but only
its amplicude. Thus our results can
only be reported in terms of magni-
tudes, alchough we will plot resules
as negative values where we find
that the current reaches small values
and then gets larger. In lacer tests, it
was found that when apparent phase
reversals occurred, the current went
to very small values. Because of
these facts, Fig. 4 may be regarded as
showing that no phase reversal occurs.

Wich the guy wires in place another
series of measurements was made,
with frequency as the parameter.
These resules are shown in Fig. 5.
The frequency was varied so that
measurements of currenc distribution
are given for values of a/A from
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0.534 to 0.742. It is apparent chat
the current distribution is far from
the simple sinusoid. These curves
will be examined again when the
radiation patterns are discussed.

A framework was constructed
which could be placed at the top of
the antenma to give added capaci-
tance. This framework was square
and of the same dimensions as che
largest cross section of the antenna.
The frequency was returned o
seventy-five megacycles so that a ‘A =
0.595, and cthe framework was
placed on the tp of the antenna.
A measurement of current distribu-
tion was made. Curve A, Fig. 6,
shows this effect. This has the same
effect on the current discribucion as
lengthening the antenna.  We see
that the current passes through a
minimum and apparently undergoces
a phase reversal. The rod which
formed the top cwenty per cent of
the antenna and the framework were
next removed. Then the value of
a,’A was 0.476. The resulting current
distribution is shown by curve B,
Fig. 6. When the framework was
again placed on top of chis antenna,
curve C, Fig. 6, was obtained. Be-
cause the antenna length was changed,
the abscissa of Fig. 6 is distance from
the ground plate measured in elec-
trical Jegrees.

(To be continued in our next issue)

ELABORATE CEREMONIES
FOR WHIO

(Continued from Page 19)

reception room greets visitors upon
arrival at the studios which are
located at 39 South Ludlow Screee,
in Dayton.

The studios are not only com
pletely soundproof, but are also air
conditioned so that it is not necessary
for the artists and staff to sutfer in
silence from heat, humidity, and
clouds of tobacco smoke, due to the
efforts of the engincer to shut out
extraneous noises as in days gone by.
In these modern studios, the weacher
is always muaintained at an ideal
state—frequently  superior to  the
weather out of doors, for within
these walls che atmosphere is always
controlled as to temperature, hu-
midity, and chemical content.
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Mobile Police Radio Equipment

By P. A. ANDERSON and W. L. LYNDON, RCA Manufacturing Co.

P. A. ANDERSON, RCA MFG. CO.

EPORTS and statements issued
by various cities and municipal-
ities emploving a two-way po-

lice radio svstem indicate without a
doubt the importance of such a system
in waging war against crime. The
rapid expanse of good highways and
the development of high-speed trans-
portation facilities have made it pos-
sible for those who have committed
a crime to be far from the scene,
within a few hours, thus adding to
the dithculey of their apprehension

Radio has given to the law-enforce-
ment groups an istrument WhL'rL'I’y
information may be dispatched in-
stantancously to innumerable poincs,
either fixed or movable, and there are
numerous cases on record of where
the culprits were actually apprehended
in the act of completing the crime.

Radio has also in many cases im
proved the efficiency of the existing
police system. With receivers located
at fixed points and in patrolling auto-
mobiles, che chiel dispatcher is in po-
sition to transmit information instan
taneously to the otlicer or officers for
which it was intended. In the case
where pull-boxes are employed where
a call is put out by means of a signal
light or other devices, a considerable
time may elapse before dispatcher is
in communication with the desired
party

The utilization of ultra high fre-
quencies for police service has made
possible che application of two-way
radio communicacion, which means
that a call can be dispatched hy the
chief dispatcher and the interested pa-
vrol car can immeediacely call back to
headquarters by using a transmiceer
located in the mobile unit

A police system utilizing two-way
communication provides the utmost
ethciency tor the system and the mo-
bile unit can be constantly in commu-
nication while in motion with head-
quarters if so desired, and it does not
necessitate standing by at a phone
outlet

Over a year ago, the RCA Manu-
facturing Co. began the development
of a mobile transmitter unit chat
would be suitable for a two-way po-
lice communication service. There
were many factors which had to be
considered, such as power supply
available, transmitting power to be
used, range to cover and special-design
features which had to be incorporaced
in equipment for this service.

Numerous tests were made to ar-
rive at what power would be best
suited to meet average conditions to
be encountered. As a result of tests
made, a transmitcing power of 25

W. L. LYNDON, RCA MFG. CO.

watts was arrived atas that beingsatis-
factory to provide commercial signal
range with a minimum number of
isolated pick-up receiving points.

Tests were conducted to determine
the most suitable type of power sup-
ply for use with such transmitting
equipment. The most obvious source
ol supply is to utilize the automobile
storage battery. However, therc is a
limitation as to the amount of cur-
rent that can be obtained from the car
battery and still not impair its opera-

VIEW OF THE ET.5022 MOBILE TRANSMITTER (WITH COVER REMOVED) AND ITS
ASSOCIATED CONTROLS
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tion. During the winter months, a
considerable demand is made on the
battery circuit duc to the extra drain
required for starting the car and
therefore, unless exceptionally good
care is taken of the battery system,
dithculties and poor radio perform
ance are liable to result. Also in cases
of long duration of operations of the
transmitter the battery supply be
comes too low for satisfactory per-
formance. It was, therefore, decided
to obtain the power supply for the
transmitter from other sources, and
as a result of tests made on various
machines, a unit was selected which
could be mounted on the motor and
the power supply obtained for oper-
ating the transmitter from the fan
bele. This generator is a ruggedly
designed unit, having incorporated in
it a feature which provides substan
tially constant output voltage for
various changes of speed of the auto-
mobile motor and thus eliminates ex-
cessive drains being taken from the
car batcery.

ET5022-25-Watt Mobile Transmitter

This transmitter has been designed
expressly to be used as a part of a
police communicating system  and
employs three Radiotrons in the radio
frequency circuit and four Radiotrons
in the speech amplifier and modulator
circuit. Every precaution has been
taken to insure good frequency stabil.
ity and provide good intelligible qual-
ity. The oscillator unit consists of
the component parts mounted in an
aluminum housing. There are two
large calibrated dials mounted on this
housing used for changing the fre-
quency. The circuit emploved is a
stahilized master oscillator type, and
the coils and condensers are rigidly

HOW THE ET-5022 MOBILE TRANSMITTER MAY BE CONVENIENTLY INSTALLED (N THE
REAR OF A COUPE

built and are mounted in this case in
such 2 manner that mechanical vibra
tions do not atlect the frequency sta.
hility of the equipment. This oscil-
lator compartment is provided with a
cover and the equipment is so wired
that when the automobile receiver is
placed in the operating position, the
filament of the transmitter oscillator
tube is also turned on. The heat gen
crated by the filament in this com-
partment is utilized as one of the
means of providing good frequency
stability. The oscillator tube is of the
multi-element tvpe and, in order to
eliminate the possibitity of frequency
modulation, the oscillator circuit is
operating at a lower frequency than
that of the output of the transmitzer
The output of this oscillator provides
radio frequency excitation for an
RCA-801 operating as an intermedi
ate and bufler amplifier and this in
turn pl’ondeS excitauon fol' a power
amplifier tube which is also an RCA.
801. The output of the power ampli.

FLEXIBLE ARMORED CABLES ARE EMPLOYED SO THAT THE INTERCONNECTIONS WILL
BE PROPERLY PROTECTED

her is inductively coupled to a tlexible
concentric transmission line which
terminates at the base of the antenna
Tuning and neutralizing adjustments
are accessible from the top of the
transmitter when the outside lid is
removed. The transmitter covers the
range of 30.1 to 40.1 megacvcles

The microphone used with this
cquipment is a magnetic type requir
ing no excitation or polarizing volt
ages and obviously gets awav from
packing, a condition which is encoun
tered with the use of carbon micro
phones. This microphoneisaruggedly
constructed unit and provides good
intelligible speech quality. The micro
phone is transformer-coupled to an
RCA-32, which in turn is coupled to
an RCA-71A. This acts as a driving
tube for two RCA-841's operating as
Class B modulators and which plate
modulate the RCA-801 power ampli
her. Jacks are located on the chassis
of the transmitter, which make it pos
sible to check the various plate cur
rents from time to time and also can
be used to facilitate the cuning up of
the equipment.

The DC power supply is obeained
from a double-winding fan-bele
driven generator. The low-voleage
winding is used to supply che filament
and the bias voleages and che high
voltage armacure is used to provide
the place voltage. Place and filament
filrering is incorporated in che trans
mitcer in order to keep the ripple on
the carrier o & minimum
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The overall frequency characeeristic
1s substantially Hac becween che limic
ot 250 and 7000 cycles, making pos-
sible the equipment’s use for purposes
other than police

The overall dimensions of the
transmitter proper is 22 inches long,
8 inches wide and 12 inches high
Four shock mounting units are pro-
vided so as to prevent excessive vi
brations being transmitted to the
equipment.  Four bolts are furnished
for sccuring the shock mounts to the
car. All power and control circuits on
the terminated on
plugs, so that the equipment can be
readily removed for examination or
servicing.  In the output circuit of
the equipment chere is located a low
capacity relay which makes it possible
t use the equipment for simplex
service, and the transmitting antenna
can be used for receiving purposes.

There are two accessory units pro-
vided with chis equipment, namely, a
junction box and a control box. The
junction box, which is designed to
mount against the fire-wall of che
automobile by a single bole mounc-
ing, houses the generator field relay,
various plugs for the termination of
control cables and a tone generator.

transmitter  are

Convenient Controls

The control box is designed to
mount on the steering column and has
the kev switch type of volume control
which is used to turn on the receiver
and flament supply for the transmit
ter oscillator circuit as well as acting
as a volume control for the receiver.
There is incorporated in this box a
meter which indicates to the operator
the performance of the transmitcer
and also indicates whether the equip-
ment is being properly modulated
A push button is also located on this
box which is used as a means of con-
trolling the calling tone. This unit is
designed to clamp on the stecring
column where the recciver control is
normally clamped. When a talk-back
transmitter is employed, the receiver
control unit is not required.

Magnetic Microphone

The magnetic microphone provided
has incorporated with it a push but-
ton which is used for controlling che
field supply of the generator. The
microphone cord is terminated in a
plug. lts jack is located in che junc-
tion box. When the plug is removed
from the circuic, it is not possible to
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operace che cransmiccer. A brackee is
provided for holding the microphone
which may be mounted to the dash.
board orany other convenient location.

Special Cables

All the connecting cables for the
transmitter, which are provided, are
the BX type and, in addition to acting
as shielding, provide against mechan-
ical injury to the cable. For tempo-
rary or emergency service, a 12-volt
dynamotor is available which will al-
low the equipment to operate inde-
pendent of the automobile.

Antenna

Nunmerous tests have been made 1o
determine the most effective type of
antenna chac can be used. As a result
of this investigation, it has been de-
termined thac a vertical antenna which
projects about 2 to 3 feet above the
top of the car, is the most suitable
type. Any form of concealed antenna
greatly reduces che efhciency of the
radiacor and ulcimacely cues down che
effective range of the transmitter.
A dural rod is provided with a stand-
off insulacor which may be cut o
length ac che time of installation. ¢
is desirable to allow the antenna

Te Garnevon
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5 PICAL AUTOMOBILE
IAGRAM SHOWING THE LOCATION OF THE VARIOUS PARTS AND INTERCONNECTIONS FOR A Tyl
U ' INSTALLATION, EMPLOYING THE NEW 925-WATT MOBILE TRANSMITTER
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height to project above the car in or-
der to obtain the best resules.

U. F. H. Automobile Receiver

The RCA Manufacturing Com
pany has designed a receiver Jesig-
nated as type AR-5019 to operate in
conjunction with this mobile equip-
ment. It was developed especially
for police service and is of the super-
heterodvne type. It employs a total
of 9 RCA Radiotrons and has one
stage of R-F amplification, hrst de-
tector, three stages of intermediate
amplification, second detector acting
also as automatic volume control and
part of the squelch circuit, a squelch
circuit tube and two stages of aulio
amplification. The receiver ismounted
in a case 12 inches long, 8 inches Jeep
and 7 inches high and weighs 16
pounds. The case is designed to
mount against the fre-wall and is so
constructed that it can be readily

STATION HOUSE RECEIVER, EMPLOYED TO PICK
UP SIGNALS FROM THE MOBILE TRANSMITTER

opened up for servicing or changing
tubes. The squelch circuit has proven
to be a very desirable feature which
permits the main transmiteer to be
operated wich the carrier oft between
dispatches, and the squelch circuit can
be so adjusted from the front of che
receiver to any degree of squelch
which is required. It is also possible
to switch the squelch out of the cir-
cuit, if so desired. The squelch cube
which operates in conjunction with
the second dJetccror tube allows the
output of che receiver to be dead when

THE DYNAMOTOR 1S CONVENIENTLY LOCATED UNDER THE ENGINE HOOD IN SUCH
A MANNER THAT T IS DRIVEN BY THE SAME BELT WHICH OPERATES THE RADIATOR FAN

the carrier is removed. This makes it
possible for the operator to have the
volume control turned up and yet not
have to contend with the extraneous
noises which are encountered in ordi-
nary types of receivers, unless the car-
rier of the main transmiter is lefe on
continuously. The loudspeaker is a
separate unit, whose dimensions are
515 by 515 by 215 inches Jdeep and is
provided witch a bracker so that it can
be mounted over the windshield or in
any desirable location, Jdepending on
the type of car in which the equip-
ment is located. The plate power
supply is obtained from an ethcient
type of dynamotor and the whole
cquipment draws 7 amperes at 6.6
voles from the car bateery.

Fixed Tuning

The receiver is of the fixed cuned
type and is Jesigned to cover the band
of 30 to 41 megacycles. A jack is
provided on the recciver chassis as a
means of f‘.lcilitating the proper tun-
ing of the receiver, and the three tun-
ing condensers are accessible when the
case of the receiver is opened up.

Wich this receiver is provided an
external cable and control unit de
signed to clamp to the stecring col
umin. On chis control unit is locaced
onc knob which acts as a receiver
volume control and the “on-oft’
power switch. When the recciver is
installed in the car with the ET-5022
mobile transmitter, this control is not
required.  On the front of the receiver

case is located a red “‘on’’ indicating
light and a squelch circuit control.

The dJdynamotor is mounted in a
case in which is included the necessary
filcering and is designed to mount on
the engine side of the firc-wall wich a
single bolt mounting.

Station House Receiver

There has also been developed as
pare of this equipment the AR-501+4
station- house receiver which employs
the same clecerical radio circuic as the
AR-5019 automobile receiver, except
that an addicional power supply is
provided so that the equipment can be
operaced from a supply of 105125
volts, 50/60 cycles. The equipment
is mounted in a two-tone gray wooden
cabinet and is 1375 inches wide, 10
inches deep and 22 inches high. An
8-inch dynamic type of loudspeaker is
employed as part of this equipment
and on the front of the cabine, in
addition to the loudspeaker grille,
there are located che pilot lighe, the
“on-off”’ power switch and volume
control and the squelch circuic. A
transformer is available so thac the
ourput of the receiver may be coupled
to a 500 ohm line if necessary

The above three equipments have
been designed expressly for police
communication service, utilizing che
latest circuit developments and refine:
ments and the design has been carried
through with the idea in mind of pro
viding the utmost in reliability and
performance
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lerra-Wave Crashes Throug

In anviHe, linois

Chief of Police Richard H. Johnson Enthusiastic About Efficient Service Rendered

HE newly installed RCA Terra-
Wave equipment at Danville,
Hlinois, proved a big factor
early on the morning of January
29th in the capture of four men who,
poiice say, confessed to a holdup ac a
local gasoline service station
While the finishing touches were
being put on the new RCA Terra-
Wave installation for the police
department and hinal tests were he-
ing carried out, an emergency call
came in to the eflect that a daring
holdup had just been staged ac the
Ingram Qil Station. A description
of the handits and the car was
flashed over the new radio to all the
squad cars with which tests were be-
ing carried on.  The result was that
the first of the alleged bandits was
caprured within thirty minutes afeer
the alarm was broadcast, and the
others  were rounded up  within
the hour

All Four Apprehended

According to the Danville Com-
mercial-News, warrants charging all
tour with robbery while armed were
issued They were arraigned in
police court, waived preliminary
hearing and were bound over to
grand jury.  In default of $2,000
cach, all wene to jail.  All made
confessions in which they admitrted,
police said, that they came to Dan-
ville for the purpose of “'sticking up”
the Ingram Qil Station. One of the
bandits, Roy Blackford, who con-
tessed that he “‘pur the gat” on the
attendant, said he was released from
Pontiac Reformarory, where he serv-
cd a term for robhery.

Orro Allison, attendant of the oil
station, has been held up five times
within the last few years, and was on
duty when the bandits’ automobile

stopped in the driveway.  Three of

the bandirs entered the station, held
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him up, and ritled the cash drawer.
The fourth bandit, said to have been
Clarence Dufly, remained in the
automobile.

Trathc Ofthcer | W. Sericklin,
responding to the alarm, saw the
bandits” car approaching at Main
and  Crawford Streces, where  he
atcempred to force it to the curh.
Swerving around the othcer's car, the
bandits continued cheir flight to
Alexander Street, where two of the
occupants  jumped out and fled
on foot.

Attempted Escape

Othcer Scricklin, firing at the car
as he pursued it, continued the chase
through Seminary and Colletr Streets,
where he was successful in forcing
it to the curh. Here the two other
occupants jumped out and attempred
to escape on foot. Othcer Sericklin,
however, caprured Benton Stewart
and took him to police headquarters,
where he is said to have confessed
participation in the holdup and to
have named his accomplices.

While all available officers were
searching for Stewart’s companions,
Dufty entered the police station and
reported that he had been forced by
the three other men to drive them to
the Ingram Station. After continued
questioning by the ofthcers he con-
fessed, they said, that his participa-
tion in the robbery was voluntary
and he was placed under arrest.

Fast Work

While Police Othcers Sericklin and
Blakney were subscquently cruising
on North Vermilion Strect, they
came upon two men in front of the
post ofhice.  When the police car's
scarchlight was thrown upon them,
the men separated and fled. One of
them was overhauled at the Texaco
Service Station near by, and gave his
name as Roy Blackford. Officers
said that he had a revolver in his
hand when caprured.  Blackford is
said to have told the othcers that the
fourth man implicated in che hold-
up was James Holmes and chac his
“hangout’’ in Danville was at 2415
North Jackson Screer.  Detectives
W. C. Smith and Jesse Cowan,
Trathc Officer C. V. Hart and
Patrolman C. Howk went to chat
address and arrested Holmes.

According to the reported con-
fessions obtained by the police, the
four men met in a confectionery
store at Champaign, Ill., wherc they
planned the robbery before coming
to Danville.

Chief Richard H. Johnson of the
Danville, Ill., Police Department
praises the work of his organization
in rounding up these four men so
speedily, and has paid a high compli-
ment to the RCA Terra-Wave equip-
ment, without which, he says, such
ctheient and rapid work could not
have been accomplished.
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FIELD INTENSITY SURVEY

{Continued from Page 13)

the cold weacher.  Similarly, another
firm was immediately engaged and
assigned 1o the Morchwest to survey
cereain ather stations which che firse
crew could reach in tme.
Arrangements were also made wich
a West Coast concern to go to the
Pacific Northwest and starc down the
Pacific Coast to wind up in the San
Francisco area. Another firmi was en-
gaged and its chree crews assigned to
the New England and Chicago areas,
and another was engaged also to get
five crews in the field to work from
north to south at intermediate points.
In this way the entire northern part of
the United States was covered by
survey crews which began to function
almost simultaneously.

not

A Canadian firm was engaged to
measure the Canadian stations plus
the Canadian coverage of the Amer-
ican stations. Likewise American
engineers were assigned to the Amer-
ican areas of the Canadian stations.

The routes for the various crews
were laid out for the utmost efhiciency
and the minimum traveling time.
The object was to have all of che
crews finish cheir work along the
Gulf by Christmas. Also wherever
possible (and in nearly every case it
was possible), the consulting engi-
neers were assigned stations which
were or had been their clients previ-
ously. Special pains were taken to do
this since it was felc that it would be
preferable to both the client and the
consulting engineers involved.

Office routine arrangements were
sec-up in the Radio Engineering De-
parement of NBC to go over all in-
coming reports, follow-up the crews
on their schedules, arrange for pay-
ment for station surveys as each was
completed, collaborate with che Sta-
ristical Departient in the preparation
of maps, keep files, covering each
station, the dates of the survey, the
firm involved, the date of payment,
the number of days required, number
of miles traveled, area covered in
"-I“-lrl.' |'|'|.|1l_"'1I CrC., €tC.

As each repore and its accompany-
ing maps came in they were gone over
carebully and where necessary supple-
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mentary or checking observations
were requested. After the final check-
ing and the measurement of che areas
(by Planimeter) these maps were
turned over to the statisticians, Due
to unforeseen dithculties in one or two
cases only, it was necessary to reroute
a crew in order to obtain the most
economical routing. The work was
scheduled so closely that in about a
half-dozen cases the final completed
reports were not received until noon
of December 31st, the final deadline
given each contractor.

There were many indirect benefics
from the network survey which are
still in evidence. There is a general
quickened interest among station ex-
ecutives and engincers throughout the
country to improve the efhciency of
their stations and chere is a growing
consciousness of the importance of
the most effective use of the radio
facilicies chey are using. As mighe be
expected, many unusual expericnces
fell to che lot of the survey engincers.
One crew was unable to buy a good
steak in the heart of the Texas cactle

lands, although the surrounding oun-
try was heavily populated by cows
and bulls. They drove away amid
the roaring guffaws of the said C's
and B's. The story was brought back
of the Houstonite who didn't like to
go north to Dallas because he didn't
like chose *‘damined Yankees.” One
car hung over a cliff with its fronc
wheels before stopping, another was
shot at by bootleggers in the Ever-
glades, and another crew in Cali-
fornia, experienced two inches of
snowfall in fifteen minutes. All of
the crews are at home in cemeteries,
having visited hundreds of chem
throughout the country during che
survey. e is che one place where no
interfering power and telephone lines
are found. One driver is supposed to
have suggested chat the cemctery he
was in was a “dead spot.” One man
in che norchwest was almost extermi-
nated by an enterprising racclesnake
which took a liking to chat corpulent
engincer. The snake now serves his
country by holding up the corpulent
engincer's trousers on Sundays.
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DIRECT READING AND
AVERAGING SIGNALS

(Continued from Page 5)

be used for any of these instruments
without introducing an error of more
than a few per cent. In the construc-
tion of the mounting the writer had
to work under unique handicaps, so
the appearance of the sample produced
should not be too harshly judged.
With a liccle care it should be possible
to achieve a finished laboratory ap-
pearance. |f it is desired to go to the
extra bother, it would be possible o
greatly improve the dynamic sym.
metry by slightly changing the over-
all dimensions. Use of a bakelite
panel would also considerably en
hance the general appearance

To realize the full possibilities of
this direct-reading scale it is almost
necessary to observe it in use. How-
ever, anvone who has had occasion to
make several hundred measurements
a day at a number of different fre-
quencies will appreciate it-—and those
confronted with such a requirement
for the first time will do well to take a
tip from old hands and make up one
of these scales before beginning.  But
in addition to the saving in labor it
etfects where a large number of meas-
urements are required, it is also ex-
tremely convenient at various other
times. A typical instance of this is
occasioned whenever it is desired to
make a quick check of intensity in
connection with some other tvpe of
observation. For example, the writer
has found it very valuable when mak-
ing observations of the Jistortion ac-
companying reception of a distant
station as the Huctuations of signal
intensity may be followed irectly on
the meter while the distortion is ob-
served on a standard receiver, thus
providing a quick means of ditferen
tiating distortion due to volume fad-
ing from that due to other causes such
as phase slipping.

Avutomatic Averaging of Readings

As wuas pointed out ac the begin-
ning of this write-up, it is very desir
able when making groups of readings
to have some easy method of averag-
ing these. The writer's system, which
is simply to note them directly on an
adding machine, can hardly be con-
sidered as any remarkable innova-

uon still, as the advantages of so
doing may not have occurred to
everyone, they will be briefly pointed
out. Inche first place it is far easier to
operate such a machine while keeping
one's ¢ye on a meter than it is to write
Jdown the successive readings. And in
the second place, totalizing requires
but a flick of the thumb. If readings
are made in groups of ten or a hun-
dred (and using the direct-reading
scale groups of a hundred are quite
easy ), the average for the run is in-
stantly available just by towlizing
and setting over the Jdecimal point.
Similarly subtotals may be utilized
to break down a run into shorter units
of time. The number of readings to
be made, as well as the time interval
between, will depend on the require-
ments of the work under way and
also on the fading period of the sig-
nals to be observed. Where the
period is fairly short— say a minute or
less a group of ten readings at
fhfteen-second intervals will usually
prove suthcient. Where the period is
longer—and regular periods as long
as twenty minutes have been occa-
sionally observed by the writer—the
readings should be further spaced and
extended over a much longer time in-
terval. For the extremely rapid fad-
ing sometimes encountered on short
waves it is usually necessary to devise
some special method, such as reading
peaks and vallevs only.

The complete set-up for making
obscrvations in the manner described
above is shown in Figure 1. The limi-
tations under which the writer has to
work are striking evidence of the con-
venience of the arrangement. A sam-
ple of the record which is made is
shown in Figure 7. It has been found
possible to record hfteen to twenty
groups (of ten readings each at fifteen-
sccond intervals) such as that shown,
in the space of an hour. And the rec-
ord made is complete and finished-
there 1s no computation.  Interesting
records made in this way will be pub-
lished ac a lacer dace.

——_—

RCA CATHODE RAY
(Continued from Page 9)
and impressing the modulated R-F
signal on the vertical axis. Figure 4
shows this method graphically. In-
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cidentally, if a linear timing axis is
used, as shown, the true wave-shape
of the envelope will appear, and an
appreciable lack of symmerry or other
irregularities will be immediately ap-
parent, indicating distortion. If no
timing axis voltage is used, the per-
centage can be determined as shown
in Figure 5. This obviously necessi-
tates removal of modulation. A third
method is shown at Figure 6. The
1000-cycle audio voltage which is
modulating the R-F signal is im-
pressed on the horizontal axis (modu-
lated R-F remains on vertical). A
trapezoid results which allows ready
measurement of the peak Jetlections.
Symmetry of modulation can be
checked with methods of Figures 4
and 6 by removing modulation from
the R-F oscillator and noting whether
the carrier height is midway between
the positive and negative audio
heights.

The foregoing gives a general out-
line of some of the possibilities of the
RCA Cathode Ray Oscillograph
Innumerable other uses will suggest
themselves in practically every phase
of the radio art

-

STATION MAINTENANCE
(Continued from Page 95)

o ”131\'( hill'nTonl’C measur¢ments at
several frequencies and in that case a
fileer would te required for each fre-
Jquency. ft is important when
measuring distortion to use an input
signal corresponding to the maxi-
mum signal normally encountered in
the studio, and the controls should
be adjusted to give a normal output
level to the transmitter. For routine
checks, the modulation on the trans-
mitter should be adjusted to an
average operating level.

A distortion factor meter or a har-
monic analyzer should be used to
analyze the outrput signal from the
monitoring rectifier at the transmiteer.
From experience we know that the
operation of even the best of broad-
casting equipment may be seriously
impaired because of slight misadjust-
ments, failing vacuum tubes, other
fauley circuit elements, or by dis
turbances entirely external to the
equipment itself, and no broadcaster
can afford to permit such conditions
to exist.

i
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NEW YORK OFFICE MOVES

Effective April 29, 1935, the Eastern District
Office of the RCA Transmitter Sales Division
will be located at 1270 Sixth Avenue, New
York City, under the management of T. A. Smith.

This new office is conveniently located in the

RKO Building, Rockefeller Plaza.
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R(A Makes Another Great Contribution
to Crime Control

No severe drain on car battery. Spe-
clal generator is furnished, driven
by engine, supplying 250 watts to
transmitter. Only one tube is con-
nected with the battervand it draws
less current than a headlight. Tubes
are casily replaced and are standard
types obtainable anywhere.

ET-5022 Moblle Tranemitter fits easily inside standard
rear trunks. May also be located within car if desired.
Self:contained in strong but light aluminum case,
mounted on shock absorbers. Total weight about 60 1bs.

Adds 2-way communication to Terra-Wave Police Radio System

S —

Here is the biggest news since the introduction of
the famous RCA Terra-Wave Police Radio! Now
your patrol cars can be equipped for 2-way radio
communication, casily doubling the c¢ffectivencess
of the system. Cars using the new RCA Terra-
Wave Mobile Transmitter can call headquarters
by radio to transmit important information, ac-
knowledge orders, answer questions, ask for help,
advise when returning to service. Within 3 seconds
after pressing a switch, every word spoken by the
driver is heard by the despatcher. There is no in-
terruption of work on the immediate emergency.

Several years of intensive research went into this
remarkable development. It had to be 100% right
hefore it was worthy to bear the RCA Terra-Wave

name. Power is 25 watts actually put on the air,
the highest ever offered for such use. Qur tests
prove conclusively that this much power must be
used if complete reliability is to be had—and
nothing less than absolute reliability is good
enough for police use.

The transmitter is compact, simple to operate
and so sturdy that only a major collision can in-
jure it. No changes are required in your present
RCA Terra-Wave equipment. The 2-way feature
isobtained merely by installing the new transmitter
in cach of your cars. Write for complete details
and specifications of this second great RCA con-
tribution to the speed and efficiency with which
your department controls crime.

Sales and Service Representatives in Principal Cities

TERRA-WAVE POLICE RADIO SYSTEM

RCA MANUFACTURING COMPANY, INC.,, CAMDEN, NEW JERSEY
(A Radio Corporation of America Subsidiary)




