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WCKY—FIFTY GRAND IN WATTS

Plus New Speech Input Layout for Hotel Gibson Studios

By C. H. TOPMILLER
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Fig. 2. The control console for Studio A.

L. B. Wilson, President and Gen.
eral Manager of WCKY, at the
dedication of the new studios.

Fig. 1. A portion of the six speech input racks.

these studio positions are already
i use. Three are assigned to the
regular studios and the iourth to
the Hotel Gibson Ballroom where
audience shows are held. The
three outgoing channels are as-
signed ; one for feeding \WWCKY
transmitter, one for feeding CBS,
and the third for feeding the re
cording equipment. Master Con-
trol also has provision for termin-
ating 24 incoming remote pro-
ram lines and 24 remote order
lines, as well as four tie trunks to
cach studio. The incoming CBS
program line is fed through an
Ri-A line amplifier and then into
an isolating pad which provides
50 DB isolation between the five
branches that feed the separate
studios
Montitoring Facilities

Monitoring facilities on Mas-
ter Control provide for monitor
ing the five studios, the three
outgomg lines and the incoming
CBS line. I'en office monitoring
busses are also fed from master
control and, by means of a selec
tor switch at each oftice monitor
speaker, any of the following
busses may be selected in each
oftice. T'hese are the three out-
roing lines, any one of the five
local stations, the incoming CRS
line and an audition buss on

which special auditions are fed to
(Continued on Page 21)
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FROM THE TOP OF THE WORLD

Far North Installation Goes RCA All the Way

T no spot on carth does radio
play a inore important role
than it does in :Alaska.

Wire facilities in this extensive
territory nearly one-fifth as large
as the United States are practi-
cally non-existent. The trapper
“mushing” his way from cache
to trap line returns to his cabin
with nothing but a portable bat
tery set for entertainment and
news of the outside world. Min
ing camps isolated except for an
occasional airplane dropping food
supplies and mail again rely on
radio to shorten their long winter
evenings.

A Memorial to Alaska

And until October 1st of this
year the people of interior Al-
aska were without broadcast radio
reception nearly 10 months of the
year.  “Outside”  stations, the
closest nearly 1300 miles away.
were received only under favor-
able conditions. I’rograms from
shortwave international  broad
ciasts are subject to fading and are
unreliable, to say the least. 1t re
mained for Captain A, B, Lathrop,
a generous Csourdough’™ who has
made and spent his money in Al-
aska for the past 40 years. to
bring to the people of interior
Alaska their first real broadcast
receplion

The station was constructed as
i mewmorial to the people  of
Alaska, and no  expense was
pared m making it modern ta
the Iast word of eugineering

KFAR's Transmitter Igloo

Just 16 minutes drive west of
Iairhonks and 1 wiles north of
the University of Alaxka is a one
story white all-concrete stricture
the control roomn of which houses
the RO N 1000-watr type 10 stand
ard brondeast transmitter and as
oeiited controls, ‘I'o the right ia
n modern hive-room  completel
furnished apurtment offering liv
fng quarters for the atation engi.
neers. To the left i the hoiler

By STANTON D. BENNETT
Chief Engineer, KFAR

room, automatic coal stoker, and
hot water heating system de-
signed for the severest .\laskan
winter. A double garage ade-
quately heated to cope with win-
ter driving conditions occupies the
remaining  portion  of the left
wing.

Ice at 40 Feet Below

Construction of the station was
begun in early June of 1939. and
with the aiding light of the mid-
might sun (dayvlight nearly 22 of
the 24 hours) two aud three shifts
were worked the early part of the
sumnier to complete construction
during the relatively short build:
ing scason. The first problem en-
countered occurred when well
drillers were forced to go 236 feet
lefore striking water. Much of
the drilling was throueh lavers of
frozen soil and ice 15 to 20 feet
thick, as there is little opportun
ity for thawing 3 or # feet below
the surface.

Buiiding  construction in  the
north country necessarily takes
into consideration the fact that
temperatures of 30 and 60 degrees
below zero are not the least un
common during winter months
Frecautions are made to take care
of frost formatious on the inside
of 8 mch concrete walls which are
further msulated by dead  air
spaces, celotex, roohing paper, ply
board, plaster board. and 1-inch
cork,

It might be mentioned that con
crete buildings i this section ol
the country are aliout as scarce as
the mythical " Alaskan ice-worm.”
The freight charges alone are
somewhat over three times the
uriginal price of cement,

T'welve thousand nine hundeed
and eihty three pounds (4 miles)
of G-pair lead eable was suspended
heneath a private 2800-volt power
line to carry programs and tele
phone  service  hetween  studios
and transantter. Again ce and
frozen grownd were encountered
o putting in j-foot post holes

where it required several weeks
of labor to install and guy poles
across S\\’le“])'\ areas.

2C0-Foot Shunt-Fed Vertical Is
the Final Word

The choice of a grounded tower
was necessitated by the rather
severe ice formatiors which
would have rendered an msulated
radiator less efficient or inopera-
tive without heating devices. A
300-ioot Lehigh vertical was the
nnal choice. erected immediately
Lehind the transmitter building
and shunt-fed directly from the
transmitter at 20 percent of the
tower height.

\pproximately 1113 miles of
No. 12 copper radhals were then
plowed 12 to 18 inches under-
eround every three degrees from
the base of the antenna. The ra
dials ranged in length from ', to

g wave.

Dual Diversity Reception

News of the first nuportance to
the average \laskan, some of
whom see a daily newspaper less
than once a month i the manv
remote sections! and news has
turned ont to be oune of KIFAR's
primary services with 5 uews pe-
rinds scheduled  throughout the
dayv. .\ problem not occurrg to
the average station m the states
with  telephone,  telegraph, and
teletypewriters hourly volling off
volunies of news, is the obtaiminy
of suthicient material for such
broadeasts

Reception of short-wave press
schedules from New York and
San Francisco has proved to he
the only satisfactory solntion. To
cope with the unusual and some
what erratic receiving conditions,
two divectional rhombice heam an
tennas were instatfed to be used
with  dunl  diversity receiving
methods,  Special efforts were
made during building  construe
tion te bond all metal abjects
shicld the control room with cop

(Cominued on Fage 30)
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KFAR STAKES CLAIM TO CENTRAI

‘Top-of-the-World” Statio

<

“Cap' A. E. Lathrop looks over plans for the latest
and most ambitlous enterprise of his career——Amer-
ica's farthest north broadcasting station,

A portion of KFAR's transmitter control. Chief Engr.
Stan Bennett at the console. Door to the right gives
quick accessibility to RCA 1-G transmitter.

~— e
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Somewhere in Alaska groups like this are becoming
s radio conscious.

KFAR Studio control room layout. Studio “A" front

and center and studlo “B" to the right.

Hylen Photo Shop
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ALASKA RADIO LISTENERS

Tops in Equipment

Chief Engr. Stan Bennett takes the ice off
the KFAR lead-in during some 35 degrees
below zero weather.

Corner of the con-
trol room showing
RCA 76.8 Consol- r
ette.

>
KFAR transmit
ter house. Loca-
tion — 6 miles
northeast of Falr- ¥
banks and 1% i
miles north of the
University of Al-
aska.

Hylen Photo Shop A
The RCA.77C Mikes in Studio “A”"—KFAR, Fairbanks Alaska.
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NEW EQUIPMENT TO MEASURE INTENSITY
OF RADIO NOISE

RCA 312- 4 Noise Meter Designed to Aid in Securing Better Reception in the Future

N the battle hetween field in-

tensity and radio noise, which

determines hroadeast service,
field intensity gets most of the at-
tention. This i~ partly because
field intensity is a ~imple fellow,
sy too measnre by strajghtior-
ward  methads,  whereas  radio
noise i~ an elusive and ~ubversive
ra~cal, most difficult to cateh and
measure, However, the result of
the battle, or signal-to-noise ratio,
i~ the important thing, and this i~
often improved far casier by re-
ducing noise than by increasing
Henee the measurement
of radio noise i~ important as the
best preliminary to noise redue-
tion,

~ignal.

To those who have never made
measurements  the
problent usually appears extreme-
Iv simple. The specialist in noise

radio  noise

Showing the method of inserting
the antenna.

By CHARLES M. BURRILL

p—
TN .
s 1S

Front view of the RCA 312-A Noise Meter.

measurements is frequently “on
the spot™ to explain why all the
bother about method. But the ex-
tensive literature® on the subject
demonstrates that the matter is
not simple. The experienced agree
that method i~ very important,
and  that it i~ much caster to
obtaim  readings than to make
noise  measurements  that  are
really ~ignibieant. One reason for
this iz that the ultimate judge of
broadeast service is the listener’s
sar. Thus the seriousness of noise
i~ in the realm of sensation, of
psychology, and not merely a cold
phy~ical quantity.
Method

Until recently there has heen
little agreement as to the proper
method to use in measuring radio
In particular, the methods
by many radio  engineers

noise,
u~ed
were different from those gener-
ally used by electrical engineers
working to prevent the generation
of radio noise by eleetrical equip-
ment. This sitnation has  now
heen remedied by agreement, in
the Joint Coordination Committee
on Radio Reception of the Edison
Llectric Institute, the National
ILlectrical Manufacturers Associa-
tion, and the Radio Manufactur-

* Sece for «xample the Bibliography by
L. F. Roehnimn in Electronics, Vol
11. No. 10, p. 32, Oct,, 1938,

ers Association. on a specification
for a new standard radio noise
meter.

The RCA Type 312 Radio Noise
Meter has been designed in ac
cordance  with this specification
of the Joint Coordination Coni-
mittee.®  Since this specification
embodies  the best thought  of
specialists in the electrical manu
facturing, power, and radio indus
tries, developed through several
vears of cooperative effort, this
new instrument should find wide
acceptance among all who are
concerned with radio noise meas
Hrement,

The new Radio Noise Meter is
essentially a portable, battery op
crated, all-wave, superheterodyne
radio receiver in which a quasi-
peak indicator is substituted for
the conventional  detector  and
audio amplifier. The quasi-peak
method  of indication, which is
also used in the RCA Type 302
Audio Noise  Meter, has Dheen
found to give the best approxima
tion to the annoyance factor of
noises of varied wave forms

In the present instrument, a di-
ode rectifier, driven from the out-
put of the intermediate frequency
amplifier, charges a condenser

* Methods of Measuring Radio Noise,
F.E.I. Publication No, G-9, N.E.M.A,
Publication No. 106, R.M.A. Engineer-
ing Bulletin No. 32, Feb. 1940,
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through a circuit such that the
charging time-constant for in-
creasing noise 1s 10 milliseconds
and the discharging titne-constant
for decreasing unoise is 600 milli-
seconds. The D. C. voltage across
the condenser, aiter one stage of
amplification, is read on a rugged
indicating instrument. A record-
mg instrument may be connected
externally, if desired. A logarith-
mic scale is provided by feeding
hack the diode condenser voltage
to control the gain of the radio
frequency and intermediate am-
plifiers.

I'lis arrangement measures the
peak value of the separate noise
pulses, unless the pulses are re-
peated at too slow a rate, in which
case the indication tends to be
proportional to the repetition rate.
Hence the designation *“quasi-
peak.” This is approximately the
way the ear behaves.*

Selectivity

"I'he selectivity or effective band
width of any noise meter is one
of its most important character-
1stics. In tact. the measured mag-
nitude of a hiss-like noise is pro-
portional to the square root ot the
effective band width of the meas-
uring circuit, while for a noise
composed of separate pulses, such
as most ignition noises. the meas-
ured magnitude is directly pro-
portional to the etfective band
width.*® The selectivity of the
‘I'vpe 312 Radio Noise Mleter is
in accordance with the specifica-
tions of the Joint Coordination
Committee, but for the sake of
completeness a more explicit
statement will be given here. The
effective band width oi the inter-
mediate frequency is 9 KC within
the tolerance established by the
Joint Coordination Commitiee.
Thus readings with the Tvype 312
instrument are comparable with
neasurements made at audio fre-
quency with other instruments.
for example the Type 302 Audio
Noise Meter, using an audio
hand width of 4.5 KC.

The three logarithmic scales
each cover a range of 100 to 1.
with generous overlap between

* U. Steudel, Hochfrequenztechnik und
Elektroakustik Vol 41, 1933. p. 15.
*+ V. D. Landon, A Study of the Char-
acteristics of Nolse, Proc. 1R, Vol.

24, No. 11, p. 1514, Nov., 1936.
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ranges. This is of great advant-
age in measuring rapidly tluctu-
ating noises. The slow discharge
rate of the quasi-peak indicator
results i a  “floating” meter
needle which is easy to read and
permits the use of a robust stand-
ard speed movement.

The input impedance of the in-
strument is over 5000 ohms for
all frequencies up to 1300 KC so
that noise voltages on power lines
and at the termals of noise pro-
ducing appliances may be meas-
wred using the 600 ohin networks
which have been standardized for
these purposes of the joint ( oor-
dination Committee. \t frequen-
cies above 1500 KC the input im-
pedance is less, but this is no dis
advantage. since the impedance of
lines and noise sources are also
less at these frequencies.

Antenna

A vertical rod antenna of one
meter effective height is provided
for use in measuring radio noise
felds. T'his is collapsed and
stored within the mstrument case
wien not in use.

The full frequency range is
from 150 KC to 18 MC. omirtting
only the band from 330 to 510 KC
encompassing the 137 KC inter
mediate frequency emploved. This
is covered in four bands. the us-
ual X. A\, B, and C bands.

The limitations iimposed by bat-
tery operation. light weight. and
all-wave operation have been

7

overcome as far as possible 1
making the sensitivity at least 10
microvolts or 10 microvolts per
meter on all frequency bands. 1'he
sensitivity has been made  sub-
stantially uniform throughout the
X and A bands. and as uniform
as practicable on the other bands.
i order to mininnze the need for
calibration adjustuents or fre-
quency corrections,

Calibration

Calibration is made casy, how-
ever. through a circuit arrange
ment which uses rhe shot noise
trom a saturated diode as a stand
ard voltage. This is possible be-
cause the noise generated by such
A tube 1s proportional to its aver-
age or 1).C. space current. which
15 easily read by the D. C. indicat-
g meter and adjusted by means
ol a filament rheostat. Calibration
with a standard noise is prefer
able to calibration with a sine
wave hecause in this way the ef
fect of variations i selectivity are
compensated for. By ineans of this
calibratine process and through
the usc of an antenna trimmer to
msure accurate resonance in the
mput circuit at all frequencies, an
overall accuracy of 19% 1~
maintained throughout the A band
(540-1600 KC) and an accuracy o

25% for all other bands.

IF'or making sienal field inten
sity measurements or for listen-
ing to or identifving a noise or
signal to be measured, a switch 1s

(Ccntinued on Page 31)

The batterles are conveniently mounted for easy accessibility.
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THE NEW STANDARD VOLUME INDICATOR
AND REFERENCE LEVEL

By R. M. MORRIS

National Broadcasting Company, Inc.

HEL volnme  indicators in

nse. until recently, ditfered

widely as to type and char-
acteristics: method of calibration
and use:and the values of the rei-
crence level on which the calibra-
tion was etfected. “T'he type and
characteristics of  instruments
used inchuded: rm~ or quasi-peak ;
“Slow, medium or high speed™;
hali or full wave rectincation and
critically or under-damped meter
movement. The reference levels
on which calibration was effeeted
included: 10021, 6,10, 125 and
S0 nulliwatts in 300 or 600 oluns,
The possibility of confusion and
misunderstanding which resulted
when  two different groups at-
tempted  to correlate measure-
ments on the same eircuit is obyi-
ous in view of the many variables.

Uses of Volume Indicator

Radio Droadeast service, involyv-
g the inter-connection of many
radio stations by means of tele-
phone  circuits, necessitates  the
almost continual use of volume
mdicators. not only for control-
ling volume but in a supervisory
manner to insure the transmission
of the proper program level and
to dsolate cireuit drregularities,
Vohmme indicators used in this
manner may be located at points
in the circuit separated by dis-

tances ranging from a mile or less
to two or three thousand miles,
The nsual procedure to determine
any cirenit irregularity is to check
“peaks”™  between  the  various
points in the circuit. Under nor-
mal circumstances the indications
of identical full wave rms instru-
ments located at different points,
properly  adjusted  as to sensi-
tivity, should all produce  the
same Usimultancous” indications
throughout the cireuit. Until the
present time the instruments in
the majority of broadeast stations
usually  diftered  widely  from
those in the various associated
telephone companies as to char-
acteristies, calibration and inter-
pretation of the indications.  \s
the instruneents  differed.  exact
correlation was not possible; con-
sequently arguments and misun-
derstandings resulted  when  at-
tempts were made to adjust level
di~erepancies  or  to determine
what level should be transmitted
to or received from telephone cir-
cuits,

The Bell Telephone T.abora-
tories, the Columbia Broadeasting
Syvstem and the National Broad-
casting  Company  have partici-
pated in a cooperative investiga-
tion to determine the type and
characteristics of a vohune indi-
cator which would mecet the vari-

Showing the use of the vu meter in the RCA 76-B1 Consolette,

our theoretical, practical and eco-
nomic requirements and the value
of a reference level and a stand-
ard of impedance to use as a basis
for the calibration of the instru-
ment. An agreement  was  an-
nounced Dee. 16, 1938, involving

a volume indicator exemplified by

the Weston Type 30 instrument

and a calibration at the maximum
marking poeint for program peaks
based on 1 milliwatt in 600 ohms.

The characteristics of the new

instrument are briefly as follows *

1. The meter responds to  the
rm s value (approximately) of
the impressed voltage and con-
tains a full wave copper oxide
rectifier within its case.

2. The total resistance of the in-
strument and the external re
sistor (of 3600 olims) is 7500
ohms.

3. The sensitivity of the instru-
ment is such that a deflection
to the 100 division mark is ob-
tained when connected across
a sinusoidal voltage of 1228

4. The pointer movement is al-
most critically damped with an
“overshoot” of bhetween 11
and 3% : the pointer is deflect
ed from the "at rest” position
to 1% of the steady value, 0.3
seconds (£10%) after the sud
den application of 1.228 volts

A, The distortion mtroduced by
the connection of the instru
ment and  its  series resistor
across a 600 ohm circuit is less
than that equivalent to 03%
(arithmetic sum of harmonics)

G. The instrument sensitivity is
uniform within 02 db of the
1000 eyele value over the fre
quency range from 35 to 10,000
eveles and within 0.5 db over

*A more complete description will be

found in  “Electronics,” February,

1939; “A New Standard Volume Indi-

cator and Reference Level,” H. A

Altel; H. A. Chinn and R. M. Morris

and in the Proceedings of the 1 R E,

January, 1940; “The New Standard

Volume Indicator and Reference

Level,” D. K. Gannet; H. A. Chinn,
and R. M. Morris

=
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the frequency range from 25 to
15,000 cycles.

The instrument scale is ap-
proximately linear with voltage
and the markings are on a
cream yellow scale card to re-
duce cye strain and fatigue.
The “voltage” markings are
from 0 to 100 in black numer-
als above the poiuter arc. The
corresponding  vu  markings,
with the 0 vu mark at the 100
division mark (70% full scale),
are in red numerals below the
pointer arc. The arc above the
100 division mark is a broad
red band providing an upper
margin of 3 db above the rei-
erctice point.

From a study of the funda-
mental considerations involved. it
may appear that an instrument
responding to the peak or crest
value of the program wave—that
portion which causes distortion—
would be more satisfactory than
an r m s instrument. However,
the results of a series of cooper-
ative and individual tests, that be-
gan in 1935 and were in progress
until December 1938 show that.
on the average, within a range of
about 1 db, neither the quasi-
peak nor the r m s type of instru-
ment of the design finally deter-
mined upon, exhibited any marked
superiority as regards indicating
aural distortion.

Phase Distortion

It was found, furthermore, that
the phase distortion on program
circuits, some of which are only
a few miles in length, may be such
that considerable discrepancies
are obtained from the use of quasi-
peak-indicating instruments even
when the distortion is not aurally
detectable.  Since telephone cir-
cuits are almost always involved,
cven though they are only from a
remote point to the studio or
from the studios to the transmit-
ter site, errors of this type would
be inevitable in practice if a peak
instrument were used. A full-wave
t m s type is not, of course, sub-
ject to these errors.

Still another consideration was
the fact that the instrument must
he suitable for use at both fixed
and field locations if complete
standardization is to be accom-
plished. The use of a quasi-peak
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reading instrument which, at pres-
ent, involves a number of tubes
and an associated power supply
was not considered feasible in
portable equipment, particularly
in view of the fact that no great
benefit was to be derived from its
adoption.

Under these circumstances and
also since it iz essential that the
instrument be relatively inexpen-
sive in order that its general
adoption is not hampered by eco-
nomic considerations, an r m s
type of instrument of the type de-
scribed, has Dbeen  determined
upon.

New V I Scale

Both vu® and percent voltage
markings are incorporated on the
new instrument scale. The need
for the former in wire line trans-
mission is obvious, but the phil-
osophy which led to the inclusion
of the latter requires explanation.
It is evident, assuming a lincar
system, that the voltage scale is
directly proportional to percent-
age modulation. If the system is
adjusted for complete modulation
for a deflection to the 100% mark.
then subsequent indications will
on the average show the degree
of modulation under actual oper-
ating conditions. In the interest
of best operation, it may be desir-
able, of course, to adjust the sys-
tem for somewhat less than com-
plete modulation when the 100%
indication is reached. The use of
the new instrument will in no
way reduce the desirability of a
limiter amplifier at the transmit-
ter, as the indications of the new
instrument will, in any event,
show the “percentage utilization
of the channel.”

Standard Reference Level

The adoption of the new vol-
nme indicator will not permit full-
realization of all the advantages
of proper correlation unless the
manner of use and calibration of
the instrument by cach user are
identical. The first step in this
direction was an agreement upon
a standard reference level to re-
place the numerous “zero” or rei-
crence levels now in use. Asx al-
ready mentioned, this problem
was given a great deal of consid-

*vu—numerically equal to the number
of db above (or below) the new ref-
erence level based on 1 mw.

9

eration and-agreentent was hnally
reached on a one milliwatt stand-
ard,

A standard  reference  level
baxed on one milliwatt has much
to commend itself, as compared
with  former  reference  levels,
sone of which seem to have just
“happened” into being. The value
of one milliwatt was chosen be-
cause it is: (a) a unit quantity
and readily applicable to a deci-
mal  system, (b)) a “preferred”
number, (¢) related to the “watt”
by the “preferred” factor® of 103,
() it results in positive values
for the majority of transmission
levels encountered in practice at
the present time and (¢) it was
found to be the one value to which
general and perhaps international
agreenient is possible.

Although the reference level is
a unit of power, the devices em-
ployed for measurement are in
general some form of volt-meter,
consequently a standardized value
of impedance is desirable, The ex-
tent to which existing plants were
standardized, the values of impe-
dance in use and future trends as
to impedance values for various
circuits were all regarded as im-
portant considerations in this
problem. The usual broadecast
plant employs several ditferent
impedances, consequently, the
value of “standard impedance”
selected is in a sense nominal and
largely for the purpose of specitv-
ing a voltage sensitivity in the
calibration of the instrument. The
telephone company has standard-
ized on a value of 600 ohms and
expended their plants to such an
extent that the selection of any
other value is impractical in view
of the extensive changes in plant
equipment which would be in-
volved. Consequently, a value of
600 ohms was adopted as the
standard impedance,

Calibration

Theoretically, the new instru-
ment is calibrated i such manner
that a deflection to the 100 divi-
ston mark (or 0 vu mark) is pro-
duced when the instrument s
connected across a 600 ohim resis-
tor in which one milliwatt or
“sinusoidal” power is being dissi-

(Centinned on Page 10)

*A. Van Dyck. “Preferred Numbers
Proe. 1 R K, Vol 24, pp. 159-179 (1936
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VOLUME INDICATOR
(Continued trom Page 9
pated. This value corresponds to
a voltage across the resistor of a
0.775 volts, rm = The standard
instruments are not suificiently
sensitive to indicate this value di-
rectly®  Measurements and cali-
hration at the 100 mark (or 0 vu
mark) must be effected. in prac-
tice. as a volume level of 4 vuor

higher, (See Figure 1),

[t will be noted that the phil-
o~ophy employed in the majority
of broadeasting stwdios in the cal-
ibration of volume indicators has
been retained, vizo:s the power re-
quired (or the voltage across the
~tandardized mmpedanee) to cause
a deflection to the
“marking point™ has also been
u~¢ to designate the volume of
progrant material.

reference or

An important advantage in the
use of the new instrument is that,
since they are all exactly similar,
the various instruments on a cir-
cuit may he lined up with a 1000
¢ p o= sinusoidal voltage with the
assurance that they will then read
alike on program waves.

A precaution to be observed in
connection with the use of the
new instrument is the fact that as
available at present. it should not
be mounted on a steel panel (ex-
cept when  specitically designed
for this u=e). The deliberate,
highly-damped  characteristic  of
the instrument has been obtained
hy the use of a greater m;lgnulic
flux than is required in a normal
instrument. Any loss of magnetic
Hux such as would occur through
the ~hunting effect of a steel

*Instrnments with a sensitivity of

vu are available from two manufac-
turers for nse where the effect of tem-
perature changes are not of great
COoneern,

R-2

3600 OHMS

BROADCAST

panel, prevents the development
of the required characteristies. It
15 best, therefore, that magnetic
materials be kept at least 2 inchies
away from the center of pointer
rotation. 1t s further desirable
that other instruments be located
a similar distance to prevent in-
teraction of the nagnetie fields of
the nstruments.

Terminology

The primary purpose of the in-
strument is to measure volume
levels, although it is suitable for
steady-state measurements.  In
the use of the new instrument, it
is proposed to use a new term
“vuawhich is “numerically equal
to the number of deeibels above
(or below) a one milliwatt refer-
ence level™ This procedure will
make it possible to avoid confu-
sion with several existing stand-
ards for volume measurements.

It iz emphasized that the desig-
nation of volume level in vu im-
plies  measurement  with  the new
standard instrument. Previous types
of volume indicators, even though
recalibrated to a 1 millisatt basis,
in most instances will not give in-
dications of program material cor-
responding to those of the new
instrument.

The use of the new term will
clarify the terminology used for
expressing the performance of a
picee of equipment or of an entire
system. For example, in the past,
it has heen the practice to specify
the performance of equipment by
stating its (a) input level, (D)
output level, (¢) gain and (d) sig-
nal-to-noise ratio—all in decibels.
In the case of (a) and (b) “deci-
bels above a reference level of X
milliwatt=" iz implied while in (¢)
and (d) pure ratios are involved.
The tvu”

us¢ of the new term

APPROX.

3900 OHMS 3900 OHuS

Fig. 1. Schematic showing method of calibration of the Standard Volume

indicator.

K. is about 800 ohms and is adjustable to compensate for variations in de-

flection of the instrument.

R, is usually a portion of the adjustable attenuator 1.
A is an adjustable 3900-3300 ohm attenuator for adjustment of sensitivity.

.
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obviates this inconsistency since
the  term immediately  implies
measurements  with  the  new
standard instrument referred to a
1 milliwatt reference level,

Thus it should be borne in mind
that the term “vu™ implies an ab-
solute volume level and where
ratios are involved, the term deci
bels is to be used as in the past
I‘or instance, the gain or loss of a
system, a program line or a picee
of apparatus is expressed in “db”
as is a signal-to-noise ratio or a
response-frequency characteristic
Volume levels, on the other hand,
are expressed in “vu” since abso-
lute quantities based on the use of
the new instrument are involved

{To Be Continued)

WEST COAST FACSIMILE
DEMONSTRATION

A recent demonstration of Fac-
simile was given at Sherman Clay
& Co., in San Francisco, jointly
sponzored by NBC and the leo J,
Mevberg Co.

One of the large windows in the
Sherman Clay store was used for
the =canner and the display type
Faesimile receivers while the
home receiver was placed in an
adjoining window. large groups
were attracted to the display
which was in operation from
10:30 to 5:00 P. M. daily.

A wide vartety of material was
used to show the flexibility of the
Facsimile equipment.  Publicity
shots of NBC stars were used and
news flashes were sent from the
NBC news room every hour.

l.ectures  were  delivered on
RCA Facsimile, it's operation, it's
uses and future possibilities,

A NEW TREATMENT FOR
DEAFNESS

Dr.  Christian  Volf, Danish
physicist, has developed a sny
thetic sound treatment for many
tvpes of chronic deafness. Sny
thetic sounds whose frequencies
are scientihcally controlled have
heen placed on records and effec-
tively exercise the tiny muscles
of the inner ear.
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NORTH OF THE BORDER

Two RCA S0 KW’s for Canadian Broadeasting Corporation
) £ 4

By EDMUND A. LAPORT

RCA Victor Company, Limited, Montreal

IS year 1939 saw the com-

pletion of stations CBA. in

Sackville, New Brunswick
and CBK, in Watrous. Saskatche-
wan. These two new 30 K\V sta-
tions make a total ot four high
power stations owned and oper-
ated by the Canadian Broadcast-
ing Corporation in the building
up of its national network. CBA
is located near the head of the
Bay of Fundy, where it ensures
the most effective coverage of the
Canadian Maritime Provinces.
The region is one of rather poor
soil conductivity so that the at-
tenuation to radio \waves over
land is high; however. due to the
manner in which the various arms
of the sea encircle these Prov-
inces, the location takes advant-
age of the better propagation con-
ditions presented Dby the salt
water to obtain the most etfective
coverage in northern and south-
ern Nova Scotia. Prince lidward
Island, eastern New Brunswick
and the lower part of the Gaspe
Peninsula of Quebec. As a result
the coverage of the MNaritime
Provinces from this station i
very effective. CBA operates on
1050 ke.

CBK’s Area

CBK is located in the middle
of Saskatchewan and is intended
to serve the Prairie Provinces of
Manitoba, Saskatchewan and Al-
berta. In contrast to the propa-
gation conditions of the Maratime
Provinces, these ’rairie Provinces
are a region having the highest
soil conductivity on the North
American continent.  This, to-
gether with the fact that CBK
operates on 540 kilocycles, gives a
primary coverage area of unusnal
extent. Due to the excellent
propagation conditions in all di-
rections, CBK’s 0.5 millivolt per
meter field intensity contour 1
praciically a civele with a radius
of approximately 400 miles. This
is possibly the largest primavy
coverage arca of any station on
the continent.

Both stations were conceived
and constructed with the utmost
thoroughness in  both architec-
tural and engineering details,
under the supervision of the statf
ol the Canadian Broadcasting
Corporation located in Montreal.
The architectural work was under
the supervision of Mr. D. G. Me-
Kinstry. Photographs of the CBA
and CBK station buildings are
shown herewith. Internally thes<e
buildings provide every modern
convenience for the iweltare and
comfort of the operating statls.
convenient arrangements for the
reception and instruction of the
mauy visitors. spacious operating
rooms which house the transmit-
ting equipment, small studios Tor
the origination of local anuounce-
ments and transcription programs.
work shops. material and tube
storage vaults, power vaults. etc.

Appearance, as well as service-
ability, was considered in the exe-
cution of the thousands of details
which “comprise projects of this
magnitude. This is evidenced in
the internal photographs of the
stations. The beauty of both these
stations has been apparent to the
thousands oi people who visited
them during 1939. Sackville. N.
B. and Watrous, Sask. have he-
come very proud of their stations.
CBK has already wielded a ereat
influence on the sundried but pro-
gressive town of \Watrous. In ad-
dition to the station. the CBC has
found it necessary to design and
provide living quarters for their
staff and a row of ultra modern
hounses is under construction on
a new street in the town. These
will serve as models for the {uture
civic developments already being
considered.

The technical facilities ior these
stations were planned and super-
vised by the engincering stafl of
the CBC under the able direction
of My 11 ML Smith, Chiet Con-
struction Lugineer. Backed by
fifteen years of active experience
in high power broadcast station

construction, Mr. Smith's intlu-
ence is to he noticed throughout
m the thoroughness oi the plan
ning and excellence of the exe
cution of the electrical plant from
telephone lines and power lines to
the antennas. ‘I'hese stations are
not duplicates. as one will notice
from the various photographs re
produced to illustrate this article.

The transmitting  equipment
used at CBA and CBK is the
RCA Type 50-D. 50 K\\". Broad
cast  Transmitter  using  the
straight line enclosure. The styl-
mg oi this transmitter has been
effectively worked into the in-
ternal architecture oi the building
at CBA where the lines of the
transmitter are carried around the
operating room to give an nmpres-
sive, unihed style motive.

Field engineering work for
these stations was carried out by
My John \V. Sanborn. formerly
of the High Power Transmitter
Design group at Camden. \r.
Sanborn was transferred to RCA
Victor. Montreal. in June. 1938 1o
superintend the manufacture and
installation of these transmitters.

Transmission Line

For these stations the CBC
adopted the RCA open d4-wire
transnussion  line  described in
BROADCAST NEWS of Janu-
ary, 1939, These lines have a
length of 500 {t. and feed radio
frequency cnergy to the vertical
radiator. 'I'he same design and
height of vertical radiator is used
at both CBA\ and CBK. This ra-
diator is 160 1t. above ¢rade level
and is uniform in cross section. It
is supported by a special method
of doubling guying. The CBA an-
tenna has an electrical height of
190°, the optimum height for anti
fading characteristics. A\t CBK.
on 540 ke, this radiator is shightly
more than 907 n hewght but on
this fregnency, together with the
high conductivity of the region.
anti-fading characteristics are of

(Continued on Page 27)
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FROM SASKATCHEWAN

CBK Covers the Prairies

Radio Station CBK at
Watrous, in the midst
of the Saskatchewan
wheat fields. This CB8C
station is in charge of
Roy D. Cahoon, Prairie
Regional Engineer.

Antenna Coup
ling house at the
base of the CBK
Radiator.

Above: 460 ft. Vertical Radiator
and Transmission Line at CBK.

Below: The visitors' entrance and ob-
servation lounge at CBK is here shown,
together with the transmitter supervis-
ory and monitoring consoles.

Above: RCA 50.D transmitter at CBK. The trans.
mitter enclosure is finished in maroon.
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TO THE BAY OF FUNDY

CBA Speaks to the Maritime Provinces

Radio Station CBA at Sackville,
New Brunswick, at the head of
the Bay of Fundy. This CBC sta-
tion is in charge of James Car-
lisle, Maritime Regional Engineer,

The CBA antenna coupling house
and the base of the 460 ft. radiator.

This view of the CBA operating room
shows how the transmitter styling was
carried around the room past the vis.
itors’ observation lounge to the speech
input and monltoring racks,

RCA 50D Transmitter at CBA, as seen
from the visitors' entrangce. The super-
visory console ia at the left.
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FLEXIBLE AND COMPACT

The 76-B1 Consclette Fills an Important Place in Many Stations

PRy ¥

cioaﬁﬁ“‘

By L. J. FLODMAN

Q@M
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Neat, compact design emphasized in the RCA 76 B1 Consclette.

I1F,  consolette  type of

speech input equipment has,

in the past few ycars, en
joved a tremendous growth in
popularity. \Vhile rack and con
sole equipment is still preferred
by many studio engmeers as ol
fering the utmost i desirable
qualities, the consolette has been
gaiming favor where space 1s at a
premium or cost 1S a major fac
tor. Tn the Type 76-BL Consol-
ette, RCA is providing the broad
casting industry with complet
high fidelity studio aundio facihitie
at a minimum cost.

Tn order that as many of the
advantages of the rack mounted
type of speech input assemblies
could be incorporated. the design
of the 76-BB1 required the careinl
consideration of several factors
Tirst among these is perform
ance. No sacrifice in gain or
power could be made since these
are primary vequirenments inoany
tudio installation. Consequently,
the 76-B1 uses amphtier circun
that are time proved in their
workability. Likewise a conven-
tional parallel mixing circuit s
cmiployed for combining the out
puts of the varions microphone
pre-amplitiers, transcription and
line input

Since the use of jacks and as-
ociated plugs and cords, always
found with rack mounted equip-
ment, does not lend itself very
well for mounting on a console,
it becomes an absolute necessity
to provide sufficient switches to

provide the tlexibility desired n
speech input equipiuent. Not only
during normal operation of studio
cquipment are various combina-
tions of circuits necessary. but
also. each station has its particu
lar requirement that must be sat-
ished. Thus any consolette equip-
ment must provide a maximum of
switching and civcuit combina-
tions. \ glance at the block dia
gram of the 76-Bl (Lig. 1) will
how the circuit combinations
available. [t will be noted that
the use of mterlocked push but-

sepeooeee
sscocamce

2 2

Easy accessibility—one of the features of the 76.B1.

ton switches has materially in
creased the circuit combinations
possible, with a given set of am
plitier circuits, vet their use has
unplitied the switching opera-
tion

Simultaneous Auditioning and
Broadcasting

Two complete audio channels
are provided for in the 76-B1. One
channel i1s used for program while
the other is used for auditioning
but also performs several other
functions. Thus the 76-B1 is pri
marily designed for two studio
operation, that is, while one
studio, remote line or transcrip-
tion is on the air, the other studio
(or remote line or transcription)
can be auditioned. 'I'he transcrip
tion equipment and associated an-
nounce microphones can very
well be located in a separate
studio or booth, so that three
studios 1 all can be handled by
the 76-B1. The cousolette can be
readily adapted for single studio
operation as well.




BEROADCAST NEWS .

Hinged Chassis for Easy
Servicing

Al controls, switches, amplifi-
ers, etc. of the 76-B1 are con-
tained in a single console cabinet
while the power supply required
to furnish flament and plate
power to the amplifiers, DC cur-
rent for relays, and field power
tor speakers, is mounted in a wall
box. Both console and power sup-
ply are mechantcally designed so
that access to all wiring and com-
ponent parts can  quickly and
casily be made by means of
himged chassis construction.

The controls mounted on the
front panel of the 76-B1 console
are so located that each control is
in its proper place — both from
an  operational  and  electrical
standpomnt. The control panel has
a slight slope — 15 degrees from
the vertical — for ease of control
and maximum visibility,

Six Mixer Positions

\ total of mixer controls
are used in the 76-B1. These are
conveniently  grouped  together
and located along the lower edge
and center of the control panel.
IFour microphone pre-amplifiers
are connected to the inputs of the

SIX
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microphones in one studio (Studio
) and the other two to micro-
phones in another studio (Studio
B). The input of the fourth pre-
amplifier has a three-way lever
key which permits the selection
of two additional
These can be announce micro-
phones; one located in the control
booth (Studio ) and the other at
a remote ])nint such as a tran-
scription booth.  The announce
kev is located just to the right of
the mixer controts on the 76-131
control panel.

Push Button Flexibility

The fifth and sixth mixers have
at each of their inputs. a set of
iuterlocked push buttons. These
push buttons, located in the upper
right hand corner of the control
panel. each have a stotal nine
positions,  mechanically  inter-
locked so that only one button of
a set may be depressed at a time.
I'wo of the nine buttons in cach
set are for counections to tran-
scription turntables such as the
RCA Type 70-C's. Six buttons
connect through resistor attenu-
ating networks and line t=olating
transformers to incoming remote
lines. The ninth button is used as
an “off” button which places a

et

microphones.”

15
trol. The two sets of push but-
tons are electrically interlocked
so that any one of the remote

lines or transcription outpnts can
not be connected to hotl mixers.
Mixer Noo 5 and associated push
buttons has priority over No. 6
mixer and push buttons,

The outputs of the six mixers

feed into six three-way locking
type lever keys. These switehes
are located diveetly above their

corresponding mixer on the 76-131
control panel. \When the lever
keys are in their center or normal
position the output of the corres-
ponding mixer is open while load-
ing resistors are placed
both the program and audition
input circuits. Throwing a switch
to the right, or “program’™ posi-
tion,  connects  the  mixer  to
the program chaunel. Throwing
switch to the left, “andition”
position, made to

ACTONN

or
counection
the audition chanunel.

Al are high  quality
step-by-step  type  which  have
proved to be the most satisfactory
for low level eircuits,

i~

mixers

High Fidelity Program Channel

When a signal is heing fed to
the program  channel it
throngh a four stage program am-

Passes

first four mixer controls. The first  loading resistor across the input  plifier. This ampliber has first a
two being normally cennected to  of the corresponding mixer con- {Continued on Page 20)
V.l CONY
——— —— OFF | T METER
- 1 pre-amp, I XERS PRSI — @—N 2 e
o & (U 49 7 o }tunznu
! B ' aunimiol = PROGRAM v,
& 2A PRE-AMP. ‘ AN § LINE ouT
= € [ M T o o 8t o
) “H Y=l j AsTE T
= L o S i [ N [P A
W ONAR .I’i’— ——— SIGNAL LIGHT RELAY I M 1 B S 3
P | CONNECTIONS ON 76 BY ) H
Bt | Ll T
- _"f l —— = —1 T :nou
% ! Wiz our
PRE-AMP. L I:—:F:!J/ln'oncav:s ELECTRICALLY
. = =3 - INTER-CONNEC!
K-3 _I \mnamm:o } ] c"omn‘o: I’or’nt;“Ituv
PREAMP, ] 10 .
ol e T,
e PK. 4. —
i ! ey ]
— —F J I 5 4 | RL-3 a-
T.T'S MAY B LOCATED __cu: :m‘ MowAUD. B4 | L lawn.©}
N Annwnc: 800TH = © ¢
I MON.V.C. ] F
]
"R [l
l n(nl l om NW(_I SUPPLY
fawa o -9 ’_J Soa FAIRAM
MON. — ‘ﬁ(m
PHONE
e gz e
SPEAKLR RELAYS T[PREeAMR B
& LIQNT RELAYS -#
3, [— — - 3-n0
:):,‘ T.B.REM. EXTEANAL SPI:AKER FIELDS g

AMPLIF'R

=== == AUX. AELAY EQUIP,
AND CONNECTIONS

0T MECHANICALLY

N
INTERLOCHCD ON RK.}

Simplified schematic of the 76-B1.




BROADCAST NEWS .

MARCH, 1940

NEW COMMUNICATIONS RECEIVER

RCAAR-TT Has “*Stay-Put” Tuning

By EDWARD BRADDOCK

I'eatures with performance is
the kevnote of design in the RCA
General Purpose Communication
Receiver Model AR-77. All worth
while Teatures have been incor
porated to provide the highest de-
gree of successiul reception for
communication purposes. limpha
sis has been placed on all the fun
damentals of design i order to
provide a truly high degrec of
owner satisfaction. These basic
requirements are: (a) signal-get
ting ability of the electrical cir
cuits  and accessory  aids
acquire the desired signal (b) sta
bility of tuning adjustments 1o
hold the signal and for accurate
re-setahility  (¢) convenience of
controls (d) size, shape and color
(¢) cconomy of ownership

Signal-Getting Ability

The average sensivitity through
out the tuning range is about two
microvolts for 2-to-1 signal-to
noise ratio. An optimum balance
llCl\\ cen maximum sensitiviat Zln(]

minimuim circuit noise has heen
hosen to render the greatest
ible sensitivity for weak sig

nals

approach to constant
sensttivity  throughout each tun
ng vange 1s achieved by dua
alignment of each r-f ¢cireuit with
ur-dielectric  trimmers  for  the
high-irequency end nd  indu
tance adjustment of the coils fo
the tow end. T'his keeps the track
ing of r-f, first detector and first

Createn

The RCA AR-77 Table Model
Communications Receiver.

g, -+

AR-T7 Overall brdehty
With Megoti.e Feedback
—Without Negative Feedbo:

)
FREQUENCY In CTCLES PER SECOND

Performance Curve plotted on the
AR 77.

heterodyne oscillator circuits uni
form for best sensitivity and r-f
selectivity

Selectivity is variable in six
teps employing an efhcient i-i

crystal filter circuit. A glance at
the average K.C. bandwidth val
ues. at two times down from the
response at peak resonance, shows
the degree of sharpness available
for each step: (crystal out) 6
K.C., No. 2—3 K.C,, No. 3—2 K.
C., No. + 500 cycles, No. 5—175
cveles. No. 6—80 cycles. Steps 2
to 4 inclusive. are of great aid in
receiving ’phone signals through
interference from other stations.
Steps No. 5 and No. 6 provide
that *“‘razor-blade” sharpness for
single-signal c.w. telegraph recep-
ton

lmage rejection has heen great-
lv improved by the accumulative
benefits of excellent “front-end
(r-i) selectivity through having
high Q circuits, optimum L/C
ratio and proper shielding. Im
age ratio of approximately 40-1 at
30 m.c is obtainable with proper
mput load

The improved noise liniter cir-
cuit will be found most helpful
for making signals intelligibl
through local interference caused
by auromobile ignition and other
clectrical impulses of high ampli
tude and short duration. With the
variable adjustment of the hmiter

(Continued on Page 35)

Rack mounted type AR.77 receiver.
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IT'S MODERN—IT’S WFMJ

Ohio Station llas Outstanding Installation

OUNGSTOWN. Ohio's
newest radio station WIM]J,
owned and managed by Wil-
lam F. Maag, Jr.. publisher of
the Youngstown Vindicator, be-
gan operation on Sept. Tth. 1934,
This station is a 250 watt plant
operating full time on 1420 kilo-
cycles and occupies the entire top
floor of a three story building of
modern design, especially con-
structed for the purpose in down-
town Youngstown. Designed and
equipped in the manner of a 30
kilowatt station, it is believed to
be one of the few local stations in
the country so well provided with
such unusual facilities. Unsolici-
ted comments from well known
radio personalities such as Paul
Whiteman, Lowell Thomas, Dick
Powell, Glen Gray, Horace Heidt,
and many others who have broad-
cast in person from WFM], have
been alike in praising this station
for its beauty of design and qual-
ity of facilities

The Studios

RCA equipment has been used
throughout from the microphones
in its three well designed studios
to the transmitter in the master
control room. Studio No. 1 is 47
feet long, 27 feet wide with a ceil-
ing height of 1614 feet. and is
used for large set-ups and for
audience participation programs.
It is of the live-end dead-end type,
incorporating floating construc-
tion throughout all walls as well
as ceiling and floor. In order to
secure a very satisfactory rever-
beration-response curve a new
type of absorption element was
built into the acoustical construe-
tion, the efficiency of which, is
much greater in the low frequency
region than former acoustical ma-
terials, ‘I'he principle involved is
not that of direct absorpton but is
Detter descrilied as diaphragmatic
action. Stidio No. 2 is of medium
st and possesses all of the fea-
tures of studie No. 1 except that
it 1= not a live-end dead-end type.
Studio Moo @ as a smaller one of

By F. A. DIERINGER

similar  construction, used  for
speech only, and contains two
RCAN 70-B turntables complete
with  lateral and  vertical  tone
arms. One machine is equipped
with the RCA type 72-8 record-
ing attachment. .\ record storage
room is  provided adjacent to
Studio No. 3 and is equipped with
specially designed  storage cabi-
nets for transeriptions and the
Victor records of which there
are several thousand. These cab-
inets built by a large manufac-
turer of office equipment located
in Youngstown. provide rapid
and convenient record filing in
much the same manner as bling a
letter. Compression devices pre-
vent warping but are so arranged
that the record label is made
plainly visible without removing
the disc from the cabinet. Thix
entire assembly is compact and oc-
cupies a minimum amount of Hoor
space.

Control Rooms

Control room No. 1 serves stu-
dio No. 1 only, and is equipped
with an RCA type 76-B console
modified for one studio operation
so as to handle four microphones
at one time. Five microphone out-
lets are provided and the micro-
phones used in this studio are the
RCA 77-B and 44-BX types. The
master control room serves both
studios No. 1 and No. 3 and is
provided with an RCA 80-AX
control desk. This control room
also contains two racks of RCA
speech equipment and measuring
apparatus in addition to a type
250-1) transmitter, T'he rack equip-
ment consists of a 96-A volunte
limiter. a 94-1 amplifier for sup-
plying general cue to the various
office loud-speakers, a 68-\ audio
oscillator, 66-A modulation mon-
itor, 681-A frequency deviation
meter, 69-.\ distortion and noise
measuring unit, an attenuator
panel and an R-F monitor recti-
fier used for monitoring the over-
all transmission by picking up a
portion of the station’s output on
a small receiving antenna.

The transmitting antenna is a
steel tower 150 feet high ereeted
on top of the \\'l:‘\l_] I)llil(lill_‘{. A
ground ~creen covers the roof and
i~ connected to all of the metallic
members of the building which
are welded or brazed throughout.,
Al metal Tath, ducts and pipes
have been brazed or welded to-
gether and to supporting steel
mewmbers at very frequent inter-
vals making a ~olid metallic mass.
The work and expense of bonding
all metallie building objects has
resulted in a high efficiency radi-
ating system indicated by a very
complete  field  strength  ~urvey
which was made recently.

Executive Offices

Six spacious private offices are
provided for the department heads
and, a clients’ audition room is
tncluded in the office area. In ad-
dition, a large general office arca
cquipped with cight desks and fil-
ing facilities, forms the center of
the office group. Most of the ceil-
ing arcas are treated acoustically
to reduce noise. Several RCA type
64-.\ loud speakers and type 82-B
amplifiers are installed in the of-
fices and studios, The manager’s
office is equipped with a special
t4-\ loud speaker in a bleached
mahogany cabinet to match the
Swedish modern style furniture.
All other offices are equipped with
steel and aluminum {urniture fin-
ished in a special gray to blend
with the interior color scheme.

A large roof penthouse contains
elevator equipment and two com-
plete air conditioning  systems.
One system supplies the studios
and control rooms and, the other
is connected with the offices and
reception room. .\ precipitron, or
air-cleaning  device, is being in-
stalled to take all impurities out
of the air before it enters the sta-
tion.

Regarding the interior decora-
tions we quote a portion of an ar-
ticle by Dorothy M. Carew which
appeared in the Youngstown Vin-
dicator. “The station interior is

(Continued on Page 34}
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WFMJ—LOCAL IN POWE!

| RS
e e

Left: RCA 80.AX f

control desk lo.

cated in master

control room.
=
.lax

Right: E xterior

view of WF M "2 il ‘-‘J.'k"‘

Building located #
at the corner of

Phelps and Board.
man Streets,
Youngstown, Ohio.

Right: South end of reception room.

Below: A view in the main recep-
tion room at WFMJ.

Above: Studio No. 1 which accommodates visitors to live talent shows.
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—TOPS IN DESIGN

# Left: Control

Room No. 1

showing RCA
‘ ’ 76-B Consolette.

Above: RCA
—— = 70-B Turntables
located in Stu.
dio No. 3.

Right: Studio No. 2 show-
ing 64-B speaker on the left
and 44-BX microphone on
the stand.

Above: A view of the south end of the reception room.

Right: RCA 250.D Transmitter, measuring equipment and
cpeech input racks.
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FLEXIBLE AND COMPACT

(Continued from Page 15)

“hooster™ stage, master voluwme
control, and then three additonal
~tages. The output stage is cap-
able of delivering up to 428 vu*
ol audio power. The output con-
nects toa Cline-out™ switeh, 1his
~switeh in addition to its normal
tor ofl ) position has a Regular
and an lmergencey position.
When in the normal position, a
load i~ placed across the output
of the program amplifier. Across
thi~ circuit i~ the volume indicator
meter. This meter which is the
large, ilMuminated, V1 ometer re-
cently developed s calibrated to
indicate vu's and is centrally to-
cated cn the control panel of the
76-B1 N VI control switeh which
allow s adjusting the output to
four different output levels is lo-
cated just to the right of the V1
meter.

When the line out switeh s
thrown to the Regular position,
the output of the program is fed
into the outgoing line, with load
removed and the yvolume indica-
tor ~ull across the circuit, The
function oi the line out switch
when in the emergency position
will be described later.

The master volume control is
located to the right of the six
miser controls while the line out
switch i~ directly above this con-
trol.

High Power Audition and
Monitor Channel

When a signal is being fed to
the audition channel of the 76-131
it pisses first through one of the
Luttoms on another set of nine
interlocked  push buttons. Fhis
~et of push buttons is placed at
the input of the monitor ampli-
prer. Like the progrant wnplifier
the monitor amplifier has four
~tages of wnplification, the hrst
being used as a “booster™ ampli-
ler ~tage, following is the moni-
tor volume control, and then three
wlditional  stages. The  output
stage i~ capable of delivering up
o s watts ol undistorted (4%)
power. The power is fed through
three  relays, the operation of
which will be deseribed later, to
three Jowdspeaker terminals,

* Oy — o} waty,

BROADCAST NEWS .

The ~et of push buttons at the
input of the monitoring amplifier
allows the following operations to
he made:

1. Monitoring—One button con-
neets the input of the monitoring
ampliier, through proper bridg-
ing resistors, across the output of
the  program wmplifier. A pro-
aram on the air may thus he mon-
itored by means of the control
room loudspeaker.

20 Auditioning—Onune button as
mentioned above feeds the output
of the mixer controls (when the
corresponding program—audition
switch i~ in audition  position)
into the input of the monitor am-
plificr. “T'his allows carrying on
ol an audition in one studio while
the other s on the air.

3. Cucing—UIive of the buttons
are used for the selection of any
one of  Nive monitoring or cue
lines. These tive buttons and the
wonitor and audition buttons are
mechanically interlocked so that
only one is on at a time. Pressing
any one button releases the but-
ton previously actuated. This cir-
cutt may be used to monitor the
output of an adjacent transmitter
or for cueing from on incoming
network.

4. Talk-back—"Two buttous, as-
sociated with the seven buttons
above but not mechanically inter-
locked with same are used for
talk-back, one for tatk-back into
Studio .\ and the other for Studio
B, Pressing cither button con-
nects the talk-back microphone to
the input of the monitor ampli-
tier. When button is released, the
connection previously made is re-
stored.

T'his set of push buttons on the
mput of the monitoring amplifier
i~ located in the upper left hand
corner of the 76-131 Control Panel.
The monitor volume control is
located just below these huttons
to the Teft and in line with the
mixer and master controls,

Unique Remote Line Cueing
and Talk-back

A Jourth set of push buttons is
used in the 76-131 which provide
a Tfunction usually not found in
consolette  type  speech  input

2 "
cquipments. ‘These buttons per-
form the following.

1. Cue—Six buttons of this set

MARCH, 1940

of push huttons connect to the
sixX incoming remote lines. One
side of the buttons are normally
connected through switeh K-10 to
the output of the monitoring am-
plitier.  Pressing any one of the
six buttons will feed the signal
from the output of the monitor-
ing amplifier into the correspond-
ing remote line, provided that the
corresponding button of the push
buttons on the input of mixers
No. 5 and No. 6 is not in use.
Another hutton intertocked with
the above six buttons is used as
an “off” position.

2. Headphones—A phone jack
is  connected to  switch K-10
which when thrown to the **Re-
mote” position removes the mon-
itor output signal and allows
headphone monitoring of any one
of the six remote lines.

3. Override — Fach of the six
line cucing push keys has a bridg-
ing pad connected across its nor-
mal terminals. The outputs of the
six pads are connected in parallel
and may be bridged across the in
put of the monitoring amplifier
by throwing switch K-9 to the
“Override”  position.  This ar-
rangement enables the control
room operator to listen to all six
lines simultaneously on his mon-
itoring loudspeaker. Thus he can
immediately  hear the remote
operator call in from a new setup.

4. Talk-back — Talking to the
remote lines can be done by press-
ing cither one of two push but-
tons associated with the six re-
mote cue buttons but not me-
chanically interlocked with same,
When these two buttons are
pressed. the talk-back microphone
is connected to the input of the
monitoring amplifier and the out
put of the monitoring amplifier
reconnected to the output of the
remote cue buttons., ‘I'hus, a con
versation can he carried on with
any of the six remote lines by
plugging in phones, and holding
down the remote line talk-back
buttons,

This fourth set of push buttons
is located ou the left hand side of
the 76-B1 control panel just above
the monitoring input selector push
buttons.  The remote monitor
phone jack is situated in the
lower left hand corner of the
panel.

(Continued on Page 31)
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(Continued from Page 2)

the oftice speakers. This audition
buss works as follows: the out-
put of each studio chanunel termi
nates in a kev which may bhe
switched either to master control
or to this audition buss. Thus if
an audition is being fed from a
studio, the key is thrown to the
audition buss and the program
does not go through master con
trol which simplihes switching
somewhat. For regular operation,
of course, the key is thrown to
the “line” position which feeds
the program to master coutrol
where 1t is switched to an outgo-
g channel. ‘T'his key is inter
locked with the output switching
so there is no chance of feeding a
program to the audition buss that
honld go on the air

Studio B where station break
and remote programs are handled
12 operated from master control
PFliug studio is provided with two
separate program channels with
provision for switching the faders
from the regular to the “audition
channel. The 82-B monitoring am
plifier is switched to this position
for use as a program amplifier

Provision is made for setting the
gain of this amplihier equal to that
of the program amplifier and a
\ U meter is connected across the
output, thus making it possible to
set up one program ou this studio
while another program is on the
air from the same studio. This

21

allows consecutive programs to
be run from this studio, a
plifies operation

a1t

Fig. 1 shows a photograph of
the six racks in master control
Rack 1 on the left carries the five
receivers for “off the air” moni
toring of the five local stations
At the bottom of this rack is the
power supply for the receivers
and an 82-B amphfier which
drives one of the speakers in mas
ter control. Rack 2 carries the
equipment for Studio B. A\s men
tioned previously. this studio is
operated from master control and
the control panel can be seen just
above the writing sheli. Rack 3
has the out-put switching as well
as jack termination for the master
control equipment. Rack 4 has
the jack termination for the 48 in

coming remote lines, the ring-
downs, line equalizers and tie
trunks to the studios. Rack 3

carries the equipment for studio

. and Rack 6 has the line amnpli
fiers. the CBS amplifier and a
monitoring amplitier. In addition
an oscillator and attenuator panel
are provided for checking the per
formance of the system and for
equalizing remote lines

Figure 2 is a photograph of the
control console ior studio A. The
other studio equipment which 1s
in an individual control room i<
similar to studio \. with the ex

(Continued on Page 34

J. A. Chambers, consultant, and C. H. Topmliller, chlef engineer, WCKY
conferring durlng the instatlation,
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PARALLEL MIXER CIRCUIT CALCULATIONS

A Few Suggestions on this Important Subject for

I'TH the advent of the re-
1°CC “Standards of
lingimeering Prac-
tice,” mixer circuits have achieved
a new and  greater importance.
These "Standards™ include limits
on frequency characteristic. hum
level and distortion from micro-
phone input to transmitter out-
put. One of the important links
in the chain i~ the mixing circuit,
A poor design in this link may
create suificient loss so that the
design and adjustments of other
portions of the eircuit must be far
better than would ordinarily be
required. Wheeler® has shown
the proper caleulations for par-
allel mixing circuits when they
are worked into a known load.
Iowever. the engineer frequently
runs into circuits where the load
mpedance i~ unknown, or where
the number of attenvators and
their impedance  can  deterntine
the load for minimum loss. A
majority  of the normal  condi-
tions into which the design en-
gineer may run are shown helow.

For purposes of simplicity. all
made with un-

cent
Good

calculations  are
balanced  circunits. Where
anced attenuators or circuits are
used. it is only necessary to halve
the caleulated resiztor values and
place one resistor 1 each leg, It
should be noted that the
are for the mixing circuit only
and do not include the insertion
lo~s of the attenuators used. 1'he
normal insertion loss of a true or
bridee attnr. 1s 0 db., of a
1/2 ladder attnr, 3 db. and a 1/1
ladder attnr. 6 db.

Likewise, no consideration  is
civen to the proper method of
grounding. let it suffice to say
that for absolute mimmum of
hwm the lowest level point only
should be grounded, ie. the Tow
side of the bhooster or line ampl-
ner, or the low side of the master
cain control. For absolute maxi-
mum cntoff, the low side of the

bal-

losses

R

* Multiple Cirenit Pads; Fred Wheeler,
Electronics, Mar., 1937,

Station Engineers

By C. W. SLAYBAUGH

mixers  shonld  be
grounded.

nlll)‘ ])nilll.\‘

Loads

There are Tonr general types of
loads or circuits into which nix-
g circuits are worked, The first
i a master gain control. This has
a definite input impedance, gen-
crally 50, 250, 500 or 600 ohwms.
The second is an amplifier with
transformer input mixing a prop-
erly loaded secondary o that the
input impedance is resistive and
is the value specified. These are
generally 250, 500 or 600 ohms.
The third type of one
which has a number of iuput
impedances <o that the mixing
circuit can be worked into a par-
ticular impedance which is opti-
mum  for the number of input
circuits used. This type of load is
generally found where a mixing
transformer is used working into
a load of types one or two. The
fourth type of load circuit that is
in common use, is the amplifier
using an input transformer with
an unloaded sccondary,  Practi-
catllv all microphone  pre-ampli-
fiers and booster amplifiers {all
into this class. It must be remem-
bered however, that even though
the iput impedances in this case

load s

are not as specified on the termi
nal board (but considerably high-
er). the amplifiers, in order to
maintain  their  guaranteed  fre
quency response, must work from
the specified source, 1:¢: 50, 250,
200 ohms, ete. These four types
of loads will be discussed below
as CASES 1,203, and 4, respec-
tively.

In the consideration of the va-
rious types ol parallel mixing cir-
cuits, the symbols used will he
defined as follows:

Zy = Output impedance of mixers
or circuits to be nuxed

Z: = Source impedance of the de-
vice into which the mixing
circuit works

Ry = Resistance in series with the
mixers  or  circnit to he
mixed.

R: = Resistance in series with the

input  of the device into
which the mixing  circuit

works,
N = Total number of mixers or
circuits to be mixed,

CASE 1
Omne of the most common nx
ing circuits that the cengineet
comes across is that in which he
has a given number of cireuits to
be mixed of definite impedance,

MIXERS 2, MASTER
™ our I I R, Ry N out
T
J0 CASE !
| LOAD
|
CoMmMON [ u 11 COMMON
| ! 22
W~ our |l|' R, | I N OR —
v | i
T
COMMON [ j P
i
FiIG. la
_____ MIXER MASTER
N our R, Ry N our
R 7, =
bl ap_LeliHe e[ e
COmMMON ]] | | COMMON
z, 7,
coseson Equivalent circuit of FIG la

FIG. Ib
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MIXERS Ri+2,
» out Iz‘l R, ZQ
..; L 10 2 v
i i OAD 1+ 4y
‘-l | Il' : ( ) Z,
TaRew 1
IR . 7o =R, ’
~ our lz{ R, Rr VA
,J FIG. 2a - ) Z,
L Vol
Codwon Solving tliese two simultaneous
. ¢quations:
= = T MIXER = Z2Y - 1)
----- A%, - o & = 2 - -
- ____ . Rl R' : I [»'
4_] r z, (z, ‘.l r: i P Ziy —1)
LY \1 .
n our lli R, l I I I \)
JL . - By and the loss is
bgurvalent circurt of FIG. Pa Db. loss = 10 log 12V — 1)
- FIG. 2b CASE 4
In consideration ot a mixing
= . ) circuit working into a pre-amph
working into a master gain con- CASE 2 hier or booster amplifier, the input

trol, (see Iig. 1). It can be seen
from figure 1b that for the mixer
and master gain control to be
properly matched the following
formulae must hold:

(ﬁ_'*'ﬁ_) R+ Z.

) N—1
l. ,\ll =t —
(ﬁ+_/) (Ro + 72)
N-—-1
R+ Z,
Zz - I\"_ B el
N

Instead of laboriously solving
these two simultancously equa-
tions for R, and Ra, a simpler so-
lution has been found by Wheeler
as follows:

Let
KN —4)(N—-2)+1
KN -2) 1
C+1
N2
Zs
where K z,
Then R, —7.C
nnal Ra=Z. (K —E

The mixing loss s then equal to
K

(2K — £)
Dh. lgss = 20 log
VAL C)
1] .. 7\
14+C
Db. loss == 20 log I

Where the mixing circuit works
into an ampliher with an 1nput
that looks like 250 ohms, the same
method of calculating R;. R.. and
the loss may be used. If the trans
former has several taps it is
sometimes worth while to check
the loss at several nmpedances as
the loss in the circmit will vary
depending upon the actual load
into which it is matched.

CASE 3

Where a mixing transformer is
used in a circuit, generally a sub-
stantial improvement in the over-
all loss can be accomplished. IF'rom
Figure 2b it can be seen that if
the number of nixing circuits and
tieir mipedance 1s given, then tor
proper match:

immpedance of the ampliher plus
K. is assumed 10 be high enough
that it will not wmaterially load
down the circuit. Such being the
case the tollowing formula must
hold tor proper matching:

R, 4,
Zl Rl
N —1
Z (N —2)
Then R,
v

The parallel impedance of the
MININE CIrcuit 1s

R+ Z,

Then Z. must equal
Rn ;|

R
N
from which
R +Z,
R.
N

and the lass i the circwit s

HINERS z I Db loss 20 log V
_“E =] ] A Ry : —
- T
o | )
z, 1, ; t_ soosren
_ = R, AMPLIFIER
. FI1G. 3a
Lasisiom MIXER
. our R 8y =
] " NEEE LD ilj o
| . U N1 K |
" I [
E J z, L
e ", ‘
.JJL. Equwalent circurt - FIG 3a
FIG.3b

N
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CALCULATION OF
FOR TRANSMITTER

HIES paper presents an ele-

mentary discusston of - the

factors involved in estimat-
ing harmonic currents and volt-
sges inoa power system due to
rectiier operation,

With a growing tendency to-
ward polyphase ac-flament oper-
atio,  the problem of  voltage
wan e shape distortion on the sup-
ply sy~tem becomes of increasing
interest and importance.

In applications where the power
transniission system is paratleled
by telephone circuits, the harmon-
ic voltages induced in the tele-
phone circuits may cause consid-
cruble  interference. The  term
“voltage T.1.IF."has been adopted
as standard nomenclature for this
type of interference, and indicates
the “Telephone Interference Fac-
tor” expressed as the ratio of the
weighted RMS total of harmonie
voltages to the fundamental volt-
age of the system. In general, T
1. F. voltage is considered as ex-
Isting at any point in the trans-
mission system, and may be de-
hned as that harmonie voltage
produced by an harmonic current
Howing through the system im-
pedinee as measured at the point
m question, looking away from
the rectitier producing the har-
motic current.

H. S0 Oshorne (Trans, AL L0 EL
.. vol 38 191%) has given the
following expression for T, 10,

AN Y N RE
I‘l‘ll

T.LE, =

DR N

\Where
/= harmonic voltage
B ="I L F. weighting factor
Ey = fundamental voltage

The cmpirical weighting  fac-
tors are proportionate to the re-
sponse of the human ear at vari-
ous frequencies, and are given in
tibular form later in this report.

By J. C. WALTER

\Where direct measurements on
existing installations are possible,
T 1 F. values may be obtained
at any point in the system by
means of direct reading wave an-
alizers, For exatiple, where poly-
phase a-¢ filament operation is be-
ing contemplated, analysis of the
voltage wave on the 220-volt bus
will indicate at once what distor-
tion is present due to the power
rectifier, permitting the selection
oi the correct method for elim-
mating  such  harmonics.  This
paper is, however, primarily con-
cerned with the engineering an-
alysis of proposed sites where it is
required to select the most eco-
nomic combination of transmis-
ston systems and corrective appa-
ratus.

Elements of Wave Distortion

The operation of a rectifier
gives rise to harmonte currents in
the =upply circuit and may also
distort the voltage wave shape of
the supply system. The degree to
which this distorted current may
react apon the wave shape of the
supply voltage depends upon the
size of the rectifier and the im-
pedance at harmonic frequencies
of the source of supply,

In most radio  applications
where the KVA rating of the
main rectifier is of any consider-
able magnitude, six-phase rectifi-
cation i~ employed, with the plate
transformers conneeted delta-wye
or delta-delta. In either case, the
line current wave shape is rec-
tangular and contains only odd
harmonies, Furthermore, the triple
harmonics are short-circuited in
the delta primary, leaving only
odd non-triple harmonics to be
dealt with,

The rectangular current wave
produced by a six-phase rectitier
consists of a single positive lobe
and a single negative lobe for
cach cycele, current lowing, at a
uniform rate during an operating

2
angle of — radians, with an
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T.1.F.
LOADS

angle of

radians separating

the positive and negative lobes.
Ixpressing this wave in its
general form as a series:

y=Ao+ Arsina + Assin 2a. . ..
+ A, sin na 4+ B, cos a
+ B.cos2a,.....4 B, cos nu

IFrom the symmetry of the wave,
the . ¢. term Dbecomes zero,
and the series will contain only
cosine terms, so that for any har-
monic its amplitude may be eval-
uated by multiplying the rectan
gular wave by a unit cosine wave,
In general, for the nth cosine
term, B,, we mav write

1 2x
B, =: [—- yeosnadua ]
2r .

A point-by-point Fourier analysis
can be used to obtain each cosine
term, although it involves consid-
erable labor due 1o the necessity
of using a very small integral
when  dealing  with  the higher
order harmonics.  After tabula-
tion, the harmonic  amplitudes
are obtained from

w
23y cos na
u
Bn S5 — =
K
Where A is the number of points
used,

While the foregoing exposition
is technically correct, its practical
application is extremely cumber-
some  and  requires  an  exact
knowledge of the primary current
wave shape.

Empirical methods have been
developed which give results well
within a reasonable degree of ac-
curacy and have been used by
‘arious investigators,

T'he ensuing secion of this re-
port discussing empirical methods
of analysis is an embodiment of
several committee reports written
by members of the Edison Insti-
tute during recent years,
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Empirical Method of Analysis

For the theoretical case where
the rectifier transformer is as-
sumed to have zero reactance and
the system impedance is negligi-
ble. the rectifier is assumed to
produce a harmonic voltage E,
acting on the internal resistance
Ro of the rectifier. The harmonic
current 1,0 in the circuit is given
by
Ell
—— amperes.

Ro

InO —

Measurements on a large num-
ber of rectifiers by the Lidison In-
stitute have indicated that, for a
given rectifier load, the so-called
internal resistance Ry may be as-
sumed approximately constant
over the frequency range from
300 to 2200 cycles. These meas-
urements also indcate that Ry is
approximately equal to the funda-
mental frequency phase to neutral
voltage Fyy divided by three
times the fundamental frequency
line current /¢, or

Vd,y
Ry ohms
31,
and
1y
do= amperes
n

By substitution, we may write

LT
W

3n

volts

For the practical case where the
rectifier is supplied from a system
having a definite impedance at
harmonic frequencies through a
rectifier transformer having ap-
preciable lecakage resistance, the
equivalent cirenit will be

=== AN &,

J Ry | Zygy T

l !

| | Vol [2Zsn
i I l

| [ SUPPLY

| RECTIFIER | SYSTEM

and the harmonic current will be

E,
l, -
AY R(F } Zn:

In this equation £, represents
the vector sum of the system -

amperes.

MARCH,

1940

pedance Z,, and the rectifier
transformer leakage reactance Zr,
at each harmonic frequency. Flim-
inating £, by combining equations
we have
Vv
I == — amperes
3n\/Ro* + 7.2

Where

n = order of harmonic

I, = magnitude of harmonic

current

Vyy = tundamental  phase to
neutral voltage

/, = total phase to necutral

system impedance at nth
harmonic (ohms)

R, = approximate “internal re-
sistance” of rectilier

Vey
3lé

Ry =

'he harmonic phase to neutral
voltage impressed on the system
by the action of the rectifier is the
product of the harmonic current
/., and the phase to neutral system
impedance at that frequency look-
ing away from the rectitier, or

Vi=1.2Z..

Similarly, the harmonic phase to
neutral voltage due to the rectitier
at any other point on the supply
iceder may be obtained by multi-
plying the harmonic current due
to the rectifier at that point by
the harmonic phase to neutral im-
pedance of the system at that
point looking away from the rec-
titier.

All impedances and the funda-
mental current must be referred
to the phase to neutral voltage of
the circuit at the point where the
harmonics are to be computed.
Although R, is assumed constant
over the frequency range for any
one value of fundamenal cnrrent
supplied to the rectifier, its mag-
nitude varvies with different loads
on the rectitier.

The assumption that the har
monic currents produced by a
rectifier are caused by a constant
harmonic voltage acting on the
internal impedance of the rectifier
in series with the system impe:
dance is not strictly correct but is
convenient and gives approxi
mately correct results.

The calculations for Z,, may be
simple or complicated, depending
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upon the type of supply system.
The impedance of various sys
tems may varv with frequency
over a wide range. Since at any
one irequency the system may
be replaced by an approximate
equivalent circuit containing se-
rics and parallel combinations ot
inductive and capacitive react-
ance. resonance often playvs an
important part in determining the
system impedance at individual
frequencies. The system impe
dance Z,, at any irequency is
added vectorially to the inductive
reactance of the recrifier trans-
former Zr, to obtain the total im-
pedance of the supply circuit to
the rectiher Z,. \Vhere Z,, is
capacitive, as often occurs, the
value of Z, may be less than the
value of Zy,. In the formula for
Zr,. the KV A rating of the recti-
fier transformer is the total for
the three phases. If a voltage reg-
ulator or an additional transiorm-
er bank is connected between the
rectifier transformer and thie point
in the circuit where the voltage
wave shape is desired. the impe-
dance oi these elements should be
mcluded in Zg,.

1f the wave shape for several
values of load is required, it
will be necessary ro determine R,
the harmonic currents and
voltages for cach load, since the
quantity n\'Rs* + Z,° which en-
ters into the formula for /, will
change with both load and ire-
quency.

and

The harmonic voltages and cur-
rents resulting from the usual
types of three-phase utilization
apparatus are bal
anced in character. The power
system impedances through which
these harmonics regulate are.
therefore, the phase-to-phase or
phase-to-nentral impedances. \s
a matter of convenieuce. calcula
tions of this character are gener

essentially

ally made  using phase-to
neuntral  equivalent circuit and

phase-to-neutral 1mpedances are
used exclusively in this paper

In making an estimate of sys.
temn impedance it is mportant to
secure accurate data on the chan
acteristics of the lines and equip
went associated with the systenu.

(Countinued on Page 26)
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CALCULATION OF T.I.F.
(Continued from Page 25 )

IFor purposes of analysis, it has
heen fonnd convenient to build up
A composite  equivalent  cireuit
made up of clements representing
the impedances of the lines and ol
the various pieces of conneeted
apparatus, It has been found that
overhead  transmission lines  or
cable circuits may  be  approxi-
mately represented by networks
of inductive and  eapacitive re-
actances, while equipment such as
tran~formers. reactors, regulators
and rotating machinery can usu-
ally be represented approximately
by pure inductances.,

At harmonic frequencies  the
resistance and  leakance of the
various clements of the power
~y~tem are ordinarily negligible
compared to the inductive and
capacitive  reactance.  However,
at frequencies where series or par-
allel resonance oceurs for a com-
Fination of clements. the result-
ant impedance is largely deter-
mined by the resistance and leak-
ance, Irom the practical stand-
point. however, the error intro-
duced i impedance caleulations
m the vieinity of resonant fre-
quencies by the approximations
mvolved in the selection of cireuit
constants i~ probably as impor-
tant as that due to neglecting the
resistance and leakance,

The systent impedanees which
are of primary interest in studies
of the harmonic currents and
voltages  produced by various
types of ntilization apparatns are
the  phase-to neutral  impedanees
of the sys~tem at harmonic fre-
quencies as seen irom the point
whiere the particular apparatus is
connected. Generally, the lowest
nnpedance path to harmonies is
that toward the main source of
supply and the impedance of that
path i~ therefore, generally the
controlling factor in the system
npedance. The shunting effeet
of the admittance-to-nentral  of
other circuits fed from the main
souree of supply must be consid-
cred.

Before  the  equivalent  impe-
dance of the varions cireuit ele-
ments can be combined into the
cquivalent network of the supply
svstemy all dmpedances must he
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referred to a common  voltage
base. Niter a reference voltage
has been selected, the impedances
of all elements caleulated on other
voltages must be referred to the
reference voltage by multiplying
them by the square of the voltage
ratio of the transformers between
ach element and the reference
]milll.

When  the  equivalent  impe-
dances of the individual elements
of the system have been caleu-
lated, referred to a common volt-
age and assembled in their proper
physical  relationship,  the  ele-
ments are combined to reduce the
network  to the  single  impe-
dance of the supply system at
cach  harmonic  frequency  seen
from the point where the source
ol harmonie voltage is connected.
In cases where the network is
relatively simiple, this may be ac-
complished by the ordinary form-
ulas for the series and parallel
combinations of impedances. In
more complicated cases, the oper-
ation may be simplified by the
use of equivalent 7 and 7 trans-
formations,

A summary of formulas is pre-
sented  herewith for use in ob-
taining impedances of lines and
cquipment on a phase-to-neutral
hasis:

Overhead Circuits:

7]
L =071 log — 4 0.080
r

= Mt /mile/conductor

0.0388
C =—— = MFD/mile
n
log —
r

0 = 0.2860/0.1 LC X 101 f radians

sin 6
Ap = 4-jO0.26IL | —— IX10-3§
[
ohms
104
B3 = _/
T tan6/2
311C -%]-
6/2

ohms
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Cable Circuits:

) 0.0776K
o Ja* ;R_"'—a")"
log — ]
rfARY — %)
MFD/mile belted cable
0.0388K
TR
log

MED/mile shielded cable

) 10¢
Xep=——— ohms
{ Zﬂf) Ic
Transformers:
%X b

XTM = + (n)

100 1000 (KVA)
ohms ath harmonic

Current Limiting Reactors;

12
Xrn - + (n) —IL‘

ohms at nth harmonic
%X )

100 31

Xow =+ (n)

1000 (KVA)
Xew = + (n) —

Induction Voltage Regulators:
%X 1000 (KVA)

Xregn = + (01

100 317

%X 1000 (KVA),
= +4 (n)

100 I-

%X Vi
= 4 (n)

100 1000 (KVA)

Fxplanation of symbols:

a = Cable dimenstons i
inches. See hgure.

Ap = Series  impedance  of
equivolent 7 network

By = Shunt  impedance of
cquiivalent = network,

€ = Capitance to neutral per
conductor mile.

) = Mean spacing of con-
ductors in inches.

f= Frequency (cycles per
second).

KR == Specific  inductive  ca-
pacity of cable nsula-
tion (Paper 3.7, oil filled
paper 3.5, rubber 6.0,
carnished cloth 4.5).
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(KVA) = Three phase rating.
(KVA),= Single phase rating.

L = Inductance per conduc-
tor per mile.

! = Length of line in miles.
n = Order of harmonic,

%X — Reactance expressed in
percent.

R = Cable
inches.

dimensions in

r = Radius of conductors in

inches.
sin §
— Correction factor
[
tan /2 )
Correction factor.
0/2
¥V = Rated phase - to - phase

voltage.

I, = Reactive voltage drop
across reactor.

X.» = Shunt capacitive react
ances of cable.

X, = Fquivalent inductive re-
actance of rotating ma

chinery

X,esn = Series inductive react-
ance of regulator.

X, — Series inductive react

ance of reactor.

X, = liquivalent series induc
tive reactance of two
winding transformer.

6 — Hyperbolic angle of cir
cuit in radians.

The hyperbolic angle of a ling
having only inductance and ca
pacitance (neglecting resistance
and leakance) is n pure imaginary
quantity of the form j* "I'he cor
rection factors

¢
ing? tanh J
. Ill W o
and
/ i
reduce to
aln 0 tan 0/2
an
[/ /2
respactively,
inee
alnh JO = jaln 0

tanh j6,2 jlwn 0/2
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Line Configuration

|

D,
D3

e
D = ',)1 ,)_;D

Cable Configuration

Three conductor belted cable.

SHEATH

JACKET
INSULATION

Single conductor or three con-
ductor shielded cable.

INSULATION
SHEATH

Civen r: to ind 7
Civen A S tolind Y

27 77
%ol
=Y
SRR
S 7

Zho o
=27
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NORTH OF THE BORDER

(Continued from Page 11)

secondary importance, as evi
denced by the actual coverage of
the station, mentioned previously

‘he engineering in connection
with the antennas, station loca-
tions and field surveys was under
the direction of Mr. K. \. M
Kinnon of the engineering staff
of the CBC. The vertical radia
tors were built and erected by the
Canadian Bridge Company

In the extension of its directly-
owned facilities for coast-to-coast
service by the Canadian Broad
casting Corporation. the four 30
KW, stations now in operation
play a major roll. RCA Victor in
Canada is proud to have cou
tributed to this progress by sup-
plymg the transmitting equip
ment for these two latest stations
of the CBC.

Continuing its construction pro-
gram, the CBC has started work
on its new 5 KW station for CBMI
m Montreal. This station is also
completely new. and. like CBA
and CBK, will be RC\ \ll-the
Way. The 5-DX transmitter for
CBM is currently under construc-
tion i RCA Victor's plant in
Montreal and the project is 1o he
maugurated on the air about June
1. 1940

Given 7' to tind =

Given Y to tind A

7aZs Bt P

VAVA v 7

To e Continueld

b—_
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WHBC AMONG THE LEADERS

Canton. Ohio Installation Picked Best Features of Many Stations

Acclaimed by visiting radio en-
cineers as one of the hnest and
mo~t wmodern stations in the U,
SLOWHBC has been provided with
the hest studios and best equip-
ment  obtainable, Nothing  was
~pared in the design of the ~tndio
Luilding, the transmission build-
ing and tower. Site of the trans-
mitter tower is considered one of
the finest in the country,

The new station is the result of
carciul planning and research and
a comprehensive analysis of the
seeds of the community. Before
wny work was undertaken an ex-
tensive study was made, This in-
chided surveys of all the more
recent  installations  of  modern
broadeasting  equipment in the
country’s  leading  studios  and
radio centers. The best features
of cach were adopted and worked
into design and equipment of the

new WIHDBC,
Best Tower Site

Selection of the tower site came
after similar exhaustive surveys,
Iixtensive tests were carricd on
to tind the best possible location
for the transmitter tower, consid-
eration being given to the type of
~ail, elevation and frecdom from
mterference.

When all surveys and tests had
been completed and the data as-
~cmbled engineers and architects
went to work to design a modern
broadeasting  plant  that  would
utilize all of the latest develop-
ments now used in the field of
radio broadeasting, . \ssisting
WIBC's Tocal engineering stati
were expert technicians from the
Radio Corporation of Nmerica’s
lnboratories,

Main Studios

The two main studios are 17
fret wide by 28 jeet long. The
central or transeription studio in
which are located two of the most
modern transeription  recording
machines, i~ 14 feet wide hy 12
feet deep,

Studios .\ and B, from which
the station’s major programs will
emanate, are of  the “floating
type,” rooms within rooms, Walls
and cetlings of the inner room
are locked to the outer walls and
ceiling by metal brackets sepa-
rated by felt padding. In no in-
stance does metal touch metal or
wood touch wood. The Hoor of
the inner room is separated {rom
the Hoor of the outer room by the
cantilever principle of suspension
and here as in the walls and ceil-
mgs  vibration and noise have
been completely eliminated by the
use of felt pads between all con-
tact points and by using rock
wool filler between the two rooms
ax a sound-absorbing element.

Three Control Rooms

Adjoining cach studio iz a con-
trol room equipped with a high
tidelity monitoring speaker and a
custom  built  control  console,
IF'rom this point the engineer on
duty. in addition to viewing the
tatent in the studio, can also ob-
serve the equipment in the main
control room,  Switches on this
control console automatically turn
on warning ilghts and shut off
stdio loudspeakers when micro-
phones are opened. Fach of the
microphones in the studio is regu-
lated by separate “gain™ controls
so that the volnme level of one or
more microphones can be kept at
a proper level as indicated on the
meter built into the console, Pro-
grams from the outer studios or
remote broadeasts can be placed
on the air from any one of the
control room consoles,

In the main control room di-
rectly back of the transcription
studio and midway between the
two large studios are located five
racks  of  high  fidelity  speech
equipment. This includes ampli-
fiers used to raise the volume
level of programs to a point suit-

able for feeding the special equal-
ized telephone lines to the trans
mitter located on Lakeside Ave
nue, NoW,

Includes Master Control

Amplifiers for driving the loud
speakers located in the observa-
tion  lounges and offices are
mounted in these racks. All re-
mote  broadeast telephone lines
are terminated here as are ampli-
fiers and outgoing lines for feed
ing programs to other statinos, A
complete metering panel for lo-
cating any trouble and to show
correct operation of all amplifiers
is also built into this equipment.
I'he master control console is lo-
cated in the master control room
from which point an engineer
may make corrections to program
volume levels coming from any of
the studio control rooms, remotes
or network broadcasts.

A\ sound effects table. for use in
any of the studios completes the
cquipment in the studio part of
the broadeasting plant.

NEW RCA 64-B SPEAKER

A complete story and descrip-
tion of this unit will appear in the

next issue.
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A FEW OF THE HIGH SPOTS AT WHBC

Left: Studio “A” showing the
console with K, Sliker operating.

Above: Front view of the
speech input racks with K.
Sliker, Chief Engineer, do-
ing the checking.

Left: Rear view of the
speech input equipment
racks indicating neatness
of assembly and easy ac-
cessibility.

Above: The 492 ft, Truscon Tower
that carries the signal of WHBC.

Right: Studio “C"” of WHBC show
Ing console turntable and a speaker.
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TOP OF THE WORLD
(Continued from I1’age 3)

per screens, and bring telephone
nd power lines underground to
insure the maximum efficiency
short-wave reception

Proposed Short-Wave Chain
Connection

KIFAR's only hope for a net
work affiliation at present is also
hy short-wave. Diversity recep-
tion arrangements  with  tuned
vertical and  directive  antenna
have been installed in contempla-
tion of rebroadcasting of short-
wave network programs  (now
pending FCC approval)

Studios in Downtown Fairbanks

Captam Lathrop. a pioneer con-
tractor, banker. canneryman. and
theatre.  newspaper  and  mine
owner 1 Alaska, has had the
Vision radio station to serve

1erior Ala in the back of his
nind for several vears. Thus in
11137 when the present Lathrop
Apartment and Office Building
was constructed in down town
Iarbanks, the entire 4th floor
was reserved for control room,
studios and offices of the pro
posed station

Fhis past summer =aw the fin
1zhing touches of two completely
modern “floating” studios. a suite
i orthces and master control room
all of which are finished in Acous
tic Cork with Thilippine mahog
any trim. The recently developed
RCA type 7613 mixer occupies its
position on the control desk with
six channels and full facilities for
wditions, remotes, remote cues
e talk back at the finger tips
I fact the statement that the 768
has “everything but the kitchen
sink™ wasn't far wrong

I'ie new RCA I'vi-Purpose’
type 77C microphone has been
found to serve an all-round pun
pose in studio AT as a non
direction. bi-directional and uni-
directional mike as the occasion
wises. The remaining 7 micro-
phones for studio and announcing
purposes are the RC.A\ pressure
type 88\

No Spares at the Corner Store

“Rehiable service”™ was the key-
ord Lo construction and design
the installation on every point
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economically feasible where the
nearest spare part s 2000 1o 5000
mues away and a good 2 weeks
by express or 5 to 7 days by air-
mail.  Thus, duplicate controls
have been installed at both trans-
mitter and studio, the program
normally originating at the studio
and passing through one of the
transmitter console mixing chan-
nels into a 96A limiter amplifier
which drives the low level stages
of the RCA 1G audio section.
T'he arrangement allows full con-
trol of the programs from either
studio or transmitter and permits
use of any of four RCA 701 tran-
seription tables at either location.

\s usual the carpenters and
building contractors hit the last
nail a short ten days beiore the
scheduled station opening. How
cver the equipment tuned up with
surprisingly  few  “bugs” and
evervthing was in order after a
week's testing for the grand open
mg and public debut of KFAR to
the people of Alaska on the sched
uled date of October 1st, 1939

Thanks go to Jim Wallace. Se-
attle consulting engineer (K\'I)
for assistance with the final tune-
ups and much of the preliminary
design. [nstallation was made by
Chief lingimeer Stan Bennett and
ably assisted during the latter
days of construction by assistant
operator \ugust Hiebert, form
erly of KBND.

Programs Built for the North

KFAR's program service dur-
mg its hrst 60 days of operation
already has proved of inestimable
value

\irplane flight schedules to re
mote points throughout the terri-
tory are broadcast twice daily in
many cases bring to a people who
tfly on the average 17 times as
much as “‘outsiders”™ their only
word of often delayed airmail,
transport and supply ships.

Imergency messages to isolat-
ed communities without other
nmeans ol communications are not
i the least uncommon. Only re
cently a message was broadcast
to a remote mining camp regard-
ing a medicine prescription which
was to be dropped from an air-
plane the following week. The
week previous an etfective “blind
Lroadeast”™ to Nome calling for
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an emergency airplane pickup
from a mining camp perhaps
saved the life oi an appendicitis
victim. It is in appreciation of
these services as well as a full
schedule of well rounded enter-
tainment that KFAR has received
letters  and  radiograms  from
\lazkan villages ranging from
P'oint Barrow to Juneau express-
ing their gratitude for the pro-
agrams of America’s farthest north
broadcasting station.

DANA PRATT WILL
JOIN CENTRAL DISTRICT

Dana Pratt was born near To-
peka. Kansas, in 1912, His five
vears of college were divided be-
tween Nansas University, where
he received his B.S. in E.E., and
Washburn College where he re-
ceived his B.M. in piano, both in
193+, During the last yvear at
Washburn College and until 1935
he was employed on the operating
staff at Radio Station \WIBW,

From 1935 to 1936 he worked
with government and commercial
transmitters in the RC.\ Test De-
partment at Camden. Since 1936
he has been with the Broadcast
Transmitter group in the Installa-
tion and Service Department.
Radio, in addition to being a busi-
ness, has also been a hobby with
Dana and lis amateur station
calls have been \WIBGI, and
W3FWAL

During the past month he has
joined transmitter sales and, in
the near future, will be stationed
in the Central District with M.

R. Hopkins.
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FLEXIBLE AND COMPACT
(Continued from Page 20)

Emergency Program Channel

As mentioned above, the line
out switch is provided with an
emergency position. \When thrown
to the emergency position. the
outgoing line i1s connected to the
output of the monitor amplifier,
through a bridging resistor net-
work. At the same time the vol-
wime indicator meter is connected
to the outgoing line. Thus, in case
of failure in the program ampli-
fier, the monitoring amplitier can
be used as an emergency program
amplifer.

Emergency “B" Supply

A switch in the power supply
unit permits obtaining "B sup-
ply voltage irom the monitoring
amplifier power supply circuit in-
stead of the program amplifier
power supply circuit. [t should
be noted that the 76-Bl power
supply unit has in reality two
separate and complete power sup-
ply circuits—one for tiie program
amplifiers (and pre-amplifiers)
and one for the monitoring ampli-
ner.

Relay Operation

A system of relay interlocking
is used in the 76-B) which pro-
vides the necessary function of
controlling the output of the mon
itoring amplifer into the two
studio speakers, and the control
booth speaker. Provision has been
made for adding an interlocked
relay for a speaker in a thivd
studio. Provision has also heen
made for easily connecting signal
light relays which can control
signal lights in the studios.

I'he interlocking 1s such that
al no time is a speaker on in a
itndio whenever that studio is on
the air.  Likewise the booth
speaker is disconnected whenever
the talk-back microphone or an
announce wicrophone in the con
trol hooth is connected to the
76-T1.

When signal light relays are
used, the interlocking is such that
an Mon-air” light will be turned
ort 1 the studio which has o
microphone connected through to
the outgoing line. Also an audi-
tion light in a studio can be turned
on whenever an audition is bheing
carvried on with the studio
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\ll relay power is obtained from
the 76-B1 power supply so that no
external relay rectiher s required.
Iixtreme care has been taken in
the design and production of the
relay switching circuits so that
the “clicks’” resulting irom break-
g the DC relay current have
l:een reduced to n absolute min-
nnn.

Cutouts have heen provided i
the 76-B1 for mounting two sig
nal lamps on the control panel
which may be used for various
purposes. One ol these may be to
obtain “preset’” and “on air’ sig-
nals irom master control room in
large studio installations.

An additional control on the
76-B1 control panel is a plate cur-
rent switch for checking tubes in
the 76-B1. I'his switch, located
just to the leit of the V'l meter,
15 used in conjunction with the
A\l meter for measuring the bias
voltages of the tubes in the pro-
gram channel of the 76-B1. While
the scale of the meter is not cali-
Lrated to give exact voltage meas-
urements an indication of the
tube coudition or tube voltages
can be obtained.

Conclusion

\While  the 76-Bl  provides
switching, amplihers. and control
circuits comparable to those found
m large rack and console speech
mput assemblies. the overall size
and weight of the consolette i
quite small. Small enough that
broadcasting stations shounld have
very little difhculty m fitting this
unit into their speech input re-
quirements—both i present stu-
dios or in contemplated new stu-
dio installations.

312-A NOISE METER
(Continued trom *age 7)
provided which connects a con-
ventional detector. average type
indicator, and audio amplifier
with an output jack for the con
nection of headphoues in place of
the quasi-peak indicator. So oper-
ated, the instrinment is the practi-
cal equivalent of the standard
ticld intensity meter, except that
great accuracy is not to he ex
pected, since the effective height
of the rod antenna provided will
vary appreciably depending npon
the location of the instrument
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with respect to ground and other
conductors.

The demands for hight weight
aud long battery life are directly
opposed. The T'ype 312 Radio
Noise Meter has been designed to
give rhe longest battery life ob-
tainable with a reasonable weight
for a portable instrument. By
clever design the ~ensitivity of the
mstrument has been made rela-
uvely independent of the hattery
voltage. so that during an average
battery life of 50 hours intermit-
tent service tour hours per day.
the sensitivity changes only about
10%. ‘I'his change is, of course.
taken care of by the convenient
calibration check provided. Stand-
ard readily procurable hatieries
are used. vet the weight of the
complete  instrument, including
these batteries contained within
the case. is only 32 Ihs. The con-
dition of the filament and plate
Latteries may he checked ar any
time by means of a switching ar-
rangement which permits the use
of the D.C. indicating instrument
as a battery voltmeter.

This single D. C. indicating in-
~trument performs S0 many func-
tions that it may be of interest to
enumerate them.

(1) Filament \ oltage

(2) Plare Voliage

(33) Plate current or diode used
as a standard noise source for cal-
ibration.

(+) Outpur indicator of the av.
erage-reading type, {for tield inten-
sity measurements.

(3) Ourput indicator of the
quasi-peak type, tor radio noise
measurements.

The different functions are se-
lected by a multi-position rotary
switch, In this wav the accuracy
and realiability of the readings of
the Type 312 Radio Nois¢ Mcter
are insured without the necessity
for the weight and cost of addi-
tional meters.

Creat care has been taken to
prevent overloading and  cross
modulation i the Type 312 Radio
Noise Meter. For this reason a
radio  frequeney  ampliber  stage
has heen used, and the range
change attenuator has been intro-
duced ahead ot the tube wm ths
stage. Thus mputs up to 0.1 volt
or .1 volt per meter may be
weasured and wpurs 100 times

(Coutinued on Page $4)
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DOING A MAN-SIZED JOB IN MANSFIELD

WMAN. New Ohio Station, Off to a Good Start

NLY a few months old,
but already a potent force
m community life, is the
record of Manstield's new radio

station—\W M AN,

\nd not only is \WWMAN doing
a real job of providing entertain-
ment, news, special features and
community service to Manslield
itself. but reports reaching the
indicate that listeners

the western hali of
Ohio are fast beconung accus.
tomed to tuning to 1370 kilc
cycles for their daily radio tare.

tation
throughout

Operating daily between the
hours of 7:00 A. M. and local sun
set, WM AN is specializing in two
diztinct phases oi radio service:
complete news coverage and
music

Modern Equipment

WM AN stands out, among the
nation’s  700-odd  broadcasting
plants, as one of the best-equipped
nd most modern stations in the
United States today. lguipped.
at present, to operate with 250
watts of power, transimission fa
cilities of the station are arranged
to make increases in power feas-
ible on the shortest possible no-
tice. and without interruption of
program schedules.

Fquipment used throughout by
the new station was designed and
constructed by the RCA Manu
iacturing Co. and represents the
last word in that company’s radio
transmission cquipiment.

\WAFAN's five studios ave |
cated at HO Park Ave. \West, 1
Manshield-—on the second Hoor of
the Ohio Theatre Building. T'he
studios. too, are of the latest de-
1ign and construction.

\ highly experienced stall has
een assembled to adnnnister the
UTairs of and operate \WMAN.

with RCA Equipment

T'he station’s General Manager
is Marie Vandegriit, whose exper-
ience in radio dates back to 1926.
Originally  a  newspaperwoman,
Miss Vandegriit entered radio as
manager of station \WAIU which
i those days, was operated in
Columbus, O.. by the \merican
Insurance Union. Afrer nearly six
yvears in this post, she took over
station
which

until

the  management  of
WPAY. in Portsmouth. Q.
connection she retained
coming to Mansheld three weeks
before WM AN's opening, on De-
cember 3, 1939,

In charge of WA AN programs
is Gwen I'ields, whose tenure and
carcer m radio parvallels that of
Miss  \andegriit's both as to
years in the mdustry, and stations
served.

Engineering is in charge of
John Weimer, a native of Mans

ticld, and former owner of
WM AN’s predecessor in the city.

\s Chief Lngineer. Weimer is

credited with the installation of
the station cquipment, now
operating so efhciently. He is

also Secretary and ‘T'reasurer of
of Richland Inc.. the company
which owns and operates the sta-
tion.

In addition the general opera-
tions statl consists of three an-
nouncers, three engineers (How-
ard  Jonard., Perry Wilson aud
Wendell Garmon), and a news
departiment embracing three per-
sons,

Announcers

The announcers are Carl Ray-
mond. lcarl Black, Gene La Valle
and Orville “Sky™ [“ields. Black
was a member of the stall of
W W, when that station was lo-
cated in Mansfield, and was ab-

sent from radio during recent

vears, having been interested and
active i Mansfield musical circles
during the interim. Black will
serve on the \WMAN staff as
Musical Director, as well as an-
nouncer.

La Valle came to WMAN
from Akron, where he had been
serving on the staiff of W)W,
Previous to that, he will be re-
membered the roles
he portraved on programs over
stations KGAR, WJAY, WCLE
and WHK, mn Cleveland, and on
programs ol the Mutual Broad-
casting System.

for various

Fields cut his radio teeth with
one of the country’s first hroad-
casting stations, W1 BD, which
for mmany years was operated in
Mt. Orab, O, later going to
WJIAY, in Cleveland, and still
more recently serving on the statf
of WPAY_ in Portsmouth, O.

Publicity

The News and Publicity De-
partment is directed by Arthur
Cook, whose connection with the
newspaper and radio fields dates
back to 1923, when he assumed
the post oi Radio Lditor of the
Cleveland Press and radio feature
writer for the Scripps-Howard
league of newspapers. His past
racdio connections include service
with WK, Cleveland, \WXYZ,
Dctroit, and \WSPD, Toledo. as
well as with both the Columbia
and Mutual Networks. WAMAN's
local news beat is being covered
hy Harvey Bogen.

Aside ifrom numerous live-
talent programs, \WMAN is fea-
turing  programs of the NBC
Transcribed Service, which pro-
vides listeners with entertainment

featuring many of the really
“greats” in the radio feld.
That's \WWMAN, the newest

voice in Radioland!
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LOOKING IN ON WMAN, MANSFIELD, OHIO

! o
| Reception Room—WMAN.
Left: Transmitter House and Tower.

Interior transmitter house. John Weimer,
Chief Engineer, Secretary and Treasurer of
Richland Inc., operators of WMAN, at left;
Howard Jonard, Asst. Chief Engineer, center;
Perry Wilson, Operating Engineer, seated.

o

Above: Studio control room, showing
control console and transcription turn.
tables, Small studio visible through
glass panel.

Right: Large Studio, WMAN, Studio
control visible through glass panel.
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H. E. RHEA IN TELEVISION
EQUIPMENT SALES

H. E. Rhea, who has recentl;
joined the “Television Equipment
Sales Section, was born in 1913 at
Chnton, 111

\fter completing high school
he entered the University of 11i-
nots where he was graduated
1935 with a B.S. in Fagineering
I'hysic:

Tor a time after leaving school
he was connected with an anto-
motive accessory business.

In the latter part of 1935 he
jommed the Advanced Develop-
ment and Design Section of RCA
specializing in Television Fquij
ment

His interest in sales work led
to his transier to the Sales De-
partment early this year.

NOISE METER 312-A

(Cominned trom Page 31)

greater will not cause overload-
mg. Thorough shielding has also
been provided, to prevent any di
turbing stray pickup.

The accuracy and convenience
of this new radio neise meter and
1ts reasonable price should greatly
encourage the quantitative study
ot rado noise, 1 oaltl its aspects,
by broadcaster, radio service en-
wineer, electrical contractor, ap-
phiance manufacturer, radio man-
ufacturer, and by  technical
colleges, and mmdustrial
laboratories. This should do much
to end the neglect of noise reduc
tion i the battle for better broad-
cist service.

school

BROADCAST

CLEVELAND
INSTALLATION

I'he City of Cleveland has re-
cently completed the largest 2
way Police Radio System in the
world.  All of the equipment in
cluded  was  designed and in
stalled by RCA.

The value of the equipment to
the city is reflected in the fact
that major c¢rime in Cleveland has
Iropped  almost 18%  since the
svstem has been in use.

ITS MODERN — ITS WFM]
(Continned from Page 17)
decorated in tones of dove gray
and apricot. accentd with black
and contrasting colors.  Repro-
ductions of antique Persian tiles
decorate the wall opposite the ele-
vator where the visitor enters the
station. The luxurious reception
room, paneled m walnut. sets the
color theme for the station. [t has
dove grayv and apricot walls, an
apricot-hued rug and harmonizing
furniture. A blue davenport blends
with npholstery of two lounge
chairs in imported print damask,
a fabric used also for the drapes.
I'he dove gray theme is carried
out i offices of WI'M| execu-
tives. Carpeting in the office sec-
tion is of deep apricot tone in a
rectangular design. The entire
station is planned for effective
use of indirect lighting, Some of
the oftices have drop lights while
others have recessed illumination
i the ceilings. The office oi the
general  manager.  William  |¥
Maag. Pr. s paneled in gra;
linglish hare wood. set off by a
pale apricot-toned acoustical ceil-
ing with recessed lighting. Scenes
ol the "Roofs of aris’ in tones of
pastel blue and Dbeige, provide
novel wallpaper for the audition
room. Swedish modern furniture
i bleached mahogany is uphol-
stered in harmonizing blue and
zolden brown. The ladies’ lounge
1> Larisian in tone with modern
“Directoire’ wallpaper and fur-
nishings in bleached wood with
periwvinkle  blue and  Georgian
green upholstering. The broad-
casting studios continue the basic
color theme of the station. Doors
throughout cambine the apricot
e with metal paneling. I'he
smallest studio is in dove gray
and Dblue; a lime-vellow is used
for walls oi studio No. 2. The

s s e R N
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large studio is furnished in rones
of green with a bittersweet che-
nile drape at one end.”
remote studio located in the

Youngstown Vindicator Building
15 equipped with RCA tvpe 62-A
portable equipment and from this
point a number of the hourly
news broadcasts originate.

WENM] is under the personal
direction of William I*. Maag, Jr.
The department heads are Leon-
ard  Nasman, Sales Manager;
Frank Dieringer, Chicf Engineer;
LEd. J. lord, Program Manager.

WCKY
(Continued from Page 21)

ception that 40-C and 41-D ampli
hers are used.

The tioor of the control room
was rarsed 12 inches and channel
ons were placed under this fioor
which carried the racks. Beneath
the racks a metal race-way was
placed which carried all the cross
comnections, and into which fed
the conduits from the other stu.
dios. The wiring in this race-way
was segregated into four groups,
low level. medium level. high
level, and signal. With this
precaution, no cross talk at all
was experienced. ‘I'he hotel in
which the studios are located
has its own power supply and
arrangements were made to use
this as an emergency supply.
The regular supply from the Cin-
cumati Gas and  Ilectric Com-
pany ieeds through an auntomatic
change over switch. so in the
event of failure the entire studio
load including the lights and air
conditioning are automatically
switched to this emergency sup-
ply. We were fortunate in having
an emergency supply available
that would carry the entire load.

The great number of favorable
comments from listeners after the
mstallations of the new RCA 50
KAV transmitter and speech input
equipment  on  the quality of
WOCRKNY's signal has convinced us
that listeners are beginning to
appreciate  high fdelity broad-
casting.
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AR-T7
{Continued from Page 16)
it is possible for the operator to
attain a setting to gain maximum
reduction of the interference.
Uni-view dials on the AR-77
enable the operator to tell at a
glance what part of the radio
spectrum the receiver is tuned to
since only the calibration of the
range in use is visible. An aper-
ture in the slide-shutters moves
up or down with the setting of
the range switch. Ease of dial
reading is of prime importance in
a communication receiver when
consideration is given to the sus-
tained periods of tuning by the
operator. Transparent lighting of
the dials facilitates easy viewing
and freedom from parallax.
Calibrated Bandspread for the
10, 20, 40 and 80-meter amateur
bands has been provided and each
calibration scale extends to nearly
the full rotation of the dial, there-
by spreading out the calibration
for “split-kilocycle” readings.
Electrical bandspread is accom-
plished by a special three-gang.
triple-section condenser connect-
ed in parallel with the three-gang,
double-section main tuning con-
denser. Calibrated bandspread
provides an casier way to locate
signals in the amateur bands and
to serve also as a check on the
transmitter frequency.

MARCH,
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Since the electrical band spread
functions throughout the tuning
range above 3.3 MC. the arbitrary
scale, 0-200 divisions, may be em-
ployed to plot a calibration
spread curve for the commercial
or short-wave broadcast channels.

Carrier Level

The carrier level meter serves
two very uscful functions: first.
for peak tuning of desired signal,
and second, to measure signal
strength in terms of the popular
“S” scale. The “S” units are cali
brated 6 db apart up to “S9”. Cal-
ibration is extended above this
point to 40 db. In practice, much
attention is given to this meter as
an aid i seeking a desired signal
while tuning through a band.

Negative feedback, a new fea-
ture for improved communication
and rebroadcast service, is incor-
porated in the AR-77. Negative
feedback, or degeneration, is ap-
plied to the audio output stage.
The effect acquired with this cir-
cuit is to smooth out the natural
peaks and valleys of the audio
response curve, including the fall-
off at the upper and lower limits.

The audio fidelity curve, voice
coil voltage, (Fig. 1) shows the
response to average *+4 db from
50 to 4500 cycles which is un-
usually good for a receiver of this
type.

IMPROVED INSTANTANEOUS
RECORDING ATTACHMENT
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The selectivity requirements of

commumnication receiver are
necessarily such that the higher
side-band frequencies of voice or
entertainment-modulated signals
are attenuated considerably. By
increasing the response of the
audio circuit through use of nega-
tive feedback, these higher audio
irequencies are boosted so the
overall response is appreciably
flatrened out. Having a communi-
cation receiver with 1mproved
fidelity enables the station to pass
better relayved programs. A switch
is provided to apply negative
feedback at will.

Diversity reception of commer-
cial frequencies employving two or
more \R-77's has been facilitated
by providing terminals to connect
together the A. V. C. bias of the
recetvers and to parallel the
awdio output. This arrangement
in  conjunction with antennas
properly designed and spaced will
allow reception of modulated
signals with considerable reduc-
tion of fading.

An eight-inch permanent mag-
net dvnamic loudspeaker MI1-8303
housed in a metal cabinet to har-
monize with the receiver is rec-
ommended for wuse with the
AR-T7 in communication service
[n monitoring modulated signals
a 127 P. M. speaker such as the
RCA Stock No. 9713 mounted on
a suitable baftle is desirable. The
strongly magnetized core and
careful design of moving parts
gives an unusually high degree of
sensitivity  and faithfuluess of
reproduction

NEW and improved in-
stantaneous recording at-
tachment has just been de-
signed for use with RCA's 70-C
Transcription Turntable. The new
recorder is known as the RCA
I'vpe 72-C aud offers many out
standing features.  When used
with a 70-C wurntable. 1t provides
reasonably  priced  recording
equipment with which fine record
ing can be made. The 72-C can be
casily and quickly mounted on ¢
70-C turntable. No modihcations
are rvequired. because the 70-C is
fnrnished with the proper mount
ing holes already drilled. The
72-C may he used with RCA 70-A
and 70-1 turutables by moditving
the platter
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FROM THE ARCTIC TO THE TROPICS

1°s RCA— All The Way

In the second article appearing
i this issue of Broadcast News
we have told vou the story of the
mstallation at KIFAR, [Fairbanks,

laska. To secure the maximum
results from the transmitter, RCA
specch mput equipment was used
throughout. The 1-G transmitter
and associated equipment chosen
for this station were selected be-
cause engineers knew they would
function perfectly in the frigid
temperatures to which they would
be subjected.

Now we show vou the same
transmitter, the 1-G, operating in
Caracas, Venczuela, a tropical
region, where it must function
equally well in a torrid climate,
Here, too RCA  speech  input
equipment complements the trans-
mittrer.

No hner tribute can be paid to
RCA equipment than this choice
by stations presenting such wide
ly divergent requirement

Above: Front view of the Trans.
mitter Building located at Catia,
Caracas, Venezuela.

Left: Radio Continente Installation.
View of the RCA 1-G.

Below: The AZ-4293 Antenna Coup-
ting Unit and 4.wire Transmission
Line.




RCA EQUIPMENT FOR HIGH FIDELITY

Recording and Reproduction of Transcribed Programs

VER 1400 RCA 70 SERIES transeription turn-
O tables are now in use. Surely this is impressive
evidence ol the high regard broadcasters have for the
performance of thisequipment. Designed to meetevery
requirementof all typesof transeribed programs, RCA
equipment gives maximum dollar for dellar service.

K - v ; &
\-.. 3 - -
®Vertical Pickup Attachment Type 71-C. [I’roper frequency

response in reproducing present dav vertically ent recordings
i= assured by o new compensator. The tone avm is similar in

appearance and construction to the lateral tone arm of the

70-C. Pickup head is of the moving-coil tvpe with a diamnond
. I = Yl

point stvins.

®RCA 70-C Turntable With Lateral Pickup! Long wear
Dinmond Point Stylis. Trequency response 30 to over
9,000 cycles. Low distortion. [Hhigh quality Lateral Repro-
ducer, adjustable filters for properly rt-prm'llwing all record. ®instantaneous Recorder Attachment Type 72-C. Complete
. with fittings to adapt it for nse on 70-C turntable. RO A “loat
stabilizer™ prevents “Nutter.” Thgh qualiny 6.000-¢v cle entting
head. Three pundeive prevents shippage and eliminates Knocks.
Spirulinglmml\\|u-r||n-rnnls\v|mr.llmgwh-('tmns\\‘illmnll:rmlk-
ing continuity of groove, New lowering mechanizm prevents

ings. Accurate tinting. Low noise level in veproduction,
operates qurietly 33V and 78 RIPM)| {|Jct‘d change mecha-
i i riar where it can be seen at all times and can be
changed quickly. Quiet starting sy nchronons motor with

war apee sdicer pr . curate G e ;
I\‘i | p(;c dl redncer provide uct mul’n timing. |‘.Jllgl RS damage to sty lus. Acenrate and cons enient — 5 j )
gaieds wiich ulways ""V“l‘f"'.‘ i Xy ‘!“ M. Lurge "'f"" door adjustments for stylus pressure and angle. | ¢
provirles complete acceeasibility, Fimished rear of cabinet =
HHIproves nppearanece, (] FINER PERFORMANC\
£O0 T E
| 7

Microphonas
Speoch Input Systems
Assoclated Equipment |




NCPIIS TROUBLED wonrLp where trea-
.l ties are scraps ol paper...where di
cord. distrust.anddiscontentareevervda
headlines. .. we helieve vou will find this
repart of good-will and conhidence as re-
freshing as we did.

No broadcaster ever saw an RCA
250-K Transmitter. No broadeasler ever
heard an RCA 250-K. Nevertheless.
broadeasters had such conhdence in RCA
engineeringthat they purchased the entire
factory order of this new 250 watt trans-
mitter...sieht unscen, sowmnl unheard,

RCA 1ries to merit conhidenee of this
nature through the application of sound
fundamentalsol goodengineering practice.
Ours is a constant and studied eflort 10 de-
signand build the hest possible equipment

it the right price... We wonld welcome an

RCA Manufacturing Co., Inc., Camden, N.J. o

opportunity to be ol service Lo yourstation,
We ar
resonrces of RCA will find

solution to any problem vou may have.

conhdent 1that the engineering

the correct

Use RCA Tubes in Your Station For Reliable Performance

A Service of the Radio Corporation of America

They let their CONFIDENCE pe their Guide

Sight Unseen . .. Sound Unheard . . . Broadcasters buy
entire factory order of New RCA 250 watt transmitter

Specifications of the RCA 250-K

Frequeney Response: Flat within £ 1.5 DB
from 30 to 10.000 cvcles at any percentage of
modulation from 0 to 95.

Operation: Three power outputs, 100, 250.
100/250 Watts.

Frequeney Range: 550-1600 KC.

Fidelity: Stabilized feedback reduces distor-
tion to less than 3% RMS between 50-7500
cveles up to and including 95% modulation,

Carrier Noise Level: Al least 60 DB below
the level tor 100% modulation—unweighted.

Utilizes power change switch and equipment
where required.

Righ level class B wodulation.
Uses RCA “V7-Cut Crystals.
A\ll meters at eve level for convenience i
reading.
low Maintenance: Uses minimum number ofl
inexpensive tubes.
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