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combined in these mikes

PROVE THIS FOR YOURSELF
ATNO COST OR OBLIGATION

We believe that we have the finest microphones available
today, regardless of pricel That's why we will send any one of
our models to any responsible broadcaster for a TWO WEEKS'
FREE TRIAL! No deposit, no obligation, no strings attached. You
simply return the microphone if you don‘t agree that it's the
greatest value available today. This FREE TRIAL OFFER has
been marvelously successful with a select number of studios.
Now we are extending it to the entire broadcasting protession.
Here’'s an opportunity to learn what a top-notch microphone

1
?Oﬁ mNoquTN’G can do. Don't hesitate. There's no obligation. Simply write us
on your business letterhead . . . NOW!
AND REMOTE

ccecccece

7-POINT, Jr.

UNEXCELLED FOR
STUDIO USE =5

THOROUGHLY

*Besr we have tesr-
ed irrespective of
price.”

“Replaces three of

our old micro
phones in ensem-
blv work."

“After plenty of
punishment, still
ax good as ever.”

AMPERITE -

Easiest way o Nmprovea\§

any installation. Perfe:
fidelity. No background
noises. No resonant peaks

Can be placed up to 2000
feet from amplifier with-
out any appreciable loss
Completely shielded

Elastic coupling absorbs
shocks and vibrations.

quency response, 30 to

210,000 CPS. (Max. dit
!} db.) Output. —64 db.

Pickup angle 120° on front
side: 120° on back side.
(Can be changed to
order.) Output impedance
50 to 200 ohm. Other val-
ues il requested. Not af-
fected by temperature,
pressure, or humidity

NEW! Nlustrated Bulletins 1-2-3. Write for them now.

ERITE (orporalion ss BROADWAY  NE

TO BE THE GREATEST VALUE IN MICROPHONES 4714
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SHIELDED
& GUARANTEED
HUMLESS

Another great
Ampetite walue in-
cluded in FREE
TRIAL offar. Fre-
quency range. J30-
14,000 cycles (1 db.).
Hum level. -100 db.
Input and output
50-200- 500 ohms.

o Yoy MICROPHONES
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WDOD's

Primary Service
Area Increased

270%

L

Without Increasing Power\mput

et oppice 7

The results obtained for WDOD prove that the i
principles of Truscon design are fundamentally 4
sound. Every station has an individual economic b
and technical problem which requires careful ‘I
study. The selection of a new self-supporting an- '&

tenna to inc¢rease output for a given transmitter
input depends upon many factors.

Truscon offers its fullest cooperation to station
operators, radio consultants and engineers in work-
ing out the most efficient and economical design
of antenna to meet each individual condition.

TRUSCON STEEL COMPANY
YOUNGSTOWN, OHIO

Sales and Engineering Offices in Principal Cities

WADC !
Akron, Ohio
350 Feet

WMmpP
Framington, Mass.
295 Feet

.
CHATYANOOGA ,TENN 31O FT.
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KENYON
EQUALIZERS

@ Type BLEQ—

Application:—Across the input line of any amplifier.
Will provide any of the equalization curves shown
below.

| e n e —Frir

ecimon W Oe

1 T Je
L HE - R RN A T
= I

“REQUENGY IN CYCLES PE® RECOND

List Price $5.00

@® Type BTEL—

Application: — Across a program circuit line. Will
provide variable resonant peaks at frequencies from
4000 to 10,000 cycles. List Price—On Request.

2@
1 mlddB:lail-
ns _orS in
dle“ﬂ “hge
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KENYON

TRANSFORMER CO.,, Inc.

The Kenyon Transformer Co., Inc., has de-
veloped two equalizers for response correc-
tion of audio amplifiers and telephone lines.
‘ 840 BARRY STREET, NEW YORK CITY
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INCREASE FIELD STRENGTH
and REDUCE FADING...

Increased coverage and improved reception is
being consistently demonstrated as a result of
each new installation of ldeco Vertical Radiators.
Stronger ground wave propagation and sup-
pression of sky wave losses assure the use of input
power at maximum efficiency. Absence of guy
wires removes a troublesome cause of wave dis-
tortion. An insulated capacity crown, surmount-
ing the radiator tower, improves antenna cur-
rent distribution. Any height up to 1000 feet is
practical and, with the special ldeco screen, effi-
ciency increases as the height of the tower ap-
proaches one-half wave.

Among the recent installations of Ideco Vertical
Radiators is the one at Station WHIO, Dayton.
Here two Ideco Radiators are used in a very
efficient directional antenna system, with the
radiators mounted on California Redwood timber
bases. Raising the boHtom of the Steel Radiator
high above the ground reduces electrostatic ca-
pacity to a negligible amount, and the narrow
base of the steel radiator simplifies phasing in &
directional system.

The radiators at WHIO are 285 feet high, with the
electrical height of the antenna 120. The tallest self-
supporting radiator in the country was recently installed
at KOL, Seattle. This Ideco Radiator is 490 feet high.

The International Derrick and Equipment Company
890 Michigan Avenue, Columbus, Ohio, U. S. A.

Please send latest bulletin on IDECO Self-Supporting Radiator,

Name

Address

City s e State

COMMUNICATION AND 3
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FRANK LLOYD WRIGHT, the father of mod-
ern architecture, will have on display at the
forthcoming Industrial Arts Exposition in
Rockefeller Plaza, New York City, a model
of a planned city; self-contained and self-
supporting. The model is by no means the
dream of an idealist—it is, as a matter of
fact, a highly practical unit.

To begin with, the plan in its broader
aspects, calls for the construction after mod-
ern lines, and of modern pre-fabricated ma-
terials, of engineered connnunities composed
of residential and manufacturing units,
located near a coal mine or an oil field. It
is planned to have the cities completely
powered by electricity. The power will be
manufactured at the source of the fuel sup-
ply and fed to the planned cities by trans-
mission lines.

Will such industrially-supported cities
arise in the near future? We have said
time and again that thev will. Ve have it
on good authority now that at least one
such community is in the process of forma
tion. There are to he some five hundred or
a thousand pre-fabricated homes which, on
the hasis of three to a family, will form an
engineered city with a population between
1,500 to 3,000 people.

A city of this type will nndoubtedly lend
itself to improved systems of communica-
tion. If such cities are to be self-contained
and self-supporting. communication will he
even more centralized than it is in present
industrial communities.  Moreover, the
manner in which these communities are be-
ing planned would seem to indicate that the
communications engineer will have the
chance of spreading himself.

In so far as broadcasting is concerned,
the trend has heen for some time towards
the establishment of regional transmitters.
For the present such stations serve the
larger trade-clearing cities and the cities of
large population created through the setup

of industrial enterprises. Conditions should
be little different in the future, with the ex-
ception that instead of a few large industrial
centers as we now have, there will be a
greater number of smaller industrial com-
munities grouped around a central fuel
source or around a single manufacturing
plant. Thus a single broadcast transmitter
properly situated could readily serve a great
number of separate industrial communities
without departing from the conditions of
regional coverage.

So much for planned cities. Of more
immediate interest to the communication and
broadcast field should be the activities of
American Houses, Inc., in the east, and
General Homes, Inc, in the middle west.
Both concerns are in the business of manu-
facturing and selling direct to the customer,
pre-fabricated houses that are the last word
in sturdiness, convenience, adaptability and
cheapness of upkeep. Both concerns have
ample financial backing.

Pre-fabricated lLouses are by no means
new. \What is new and startling is the fact
that houses with more conveniences than
houses many times their cost, and which re-
quire but two weeks to erect, are to be
offered the low-income man on a time-pay-
ment basis covering a period of 15 or 20
years. The costs are so low and the pur-
chasing arrangements so simple that the
project has all the earmarks of another
“boom industry.”

Undoubtedly there will be mass buying of
pre-fabricated houses, and with such buying
a large dispersion of population. The
houses require land and with the acquisition
of land by the home owner, new communi-
ties will spring up on the outskirts of our
suburban cities, towns and villages. The
result should be a thinning of the metro-
politan populations and an increase in popu-
lation density in the outlying areas. The
distance a commuter is willing to travel is
limited to approximately 30 miles, with the
average closer to 20 miles. A shift of popu-
lations on this basis, then, would work no
hardship on existing hroadcast stations, but
would call for a redistribution of com-
munication lines and equipment.

COMMUNICATION AND
BROADCAST ENGINEERING
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PRESTO “INSTANT” RECORDER

Fulfills the insistent demand by Broadcasting Stations and Electrical Transcription Studios for highest quality,
highest fidelity recording apparatus. The list of stations now using Presto Equipment reads like the "Blue
Book" of Brosdcasting. And, all the better recording studios are Presto equipped.

Turntable—2 speeds—78 and 33'4 R.P.M. Records on either aluminum or acetate. Interchangeable
feed screw for either inside nut or outside in. at any number of lines per inch. Accurately turned cast {
aluminum table with extra heavy rim for maximum filtering. Amplifier has 92 Db gain—10 watt output.
Flat within 1.5 Db from 30-15,000 cycles. Copper oxide Weston volume indicator. Power supply for
preamplifier and radio tuner. Equipped to handle 2 turntables for continuous recording. Has 2 controls.

FEATURES

Gain and selector switch (radio

Everything for recording, from a needle to a complete studio installation.

PR_ESFO RECORDING CORPORATION

Write for
compléte
descriptive
circular
and prices.

Ask  about
the new
High
Fidelity
AC-DC
Portable
Disc

Reprodiccer

radio receiving, play back, microphone receiving, microphone P.A.).

139 West 19th Street, New Yﬂ, N. Y. _

DYNAMIC “@iye MICROPHONES

RADIO RECEPTOR

HIGHEST
FIDELITY

GREATEST
SENSITIVITY

EXTREME
RUGGEDNESS

WEATHERPROOF : Unaffected by ¢
cessive heat, cold, moisture, wind, ete.
BLASTPROOF : l.oud detonation repro
duced naturally without [njury to dla
phragm

WIDE ANGLE PICKUP: Unirorm
over angle of 1145

BACKGROUND NOISE: All mier
Phone backgruund nolse eliminated.
CLOSE UP TALKING: No change in
frequency  respol 0 common  wi
other types,

® OPERATING CURRENT: Na current
subply from batterles or othet sources
required.

SI1ZE: Extremely small and compact
MOUNTING: No delicate spring sus-
pension necessary for P.A, work or
close talking.

CONNECTIONS: Screw type terminals
brought out on rear

UNIFORMITY: All Mudel miero. ’
;;hon::y loate{d for ser}‘slllvlly. unli plied on request.
orm and frequency characteristies Wyi 2 -
CONVEN|ENCE: May be oberated ieiom yolNieie)
1000 feet from amplifier without ap head.

Preciable  toss.

RADIO RECEPTOR CO., INC.

Manufaciurers of Radio and Sound Equipment Since 1922
106 SEVENTH AVENUE NEW YORK, N. ¥

Model 6 A with Plug

Complete data sup-

APRIL
1835 ®

"Continuously /o
Variable

1. F. ;,

COUPLING |

Provides
SELECTIVITY
or FIDELITY

T OW, the greatest single improvement in re- {
4 ceiver flexibility in recent years.
CONTINUOUSLY VARIABLE SELECTIVITY. from s
needle-sharp peak to the flat top. required for fideliity-
without affecting tuning.
The transformer, basically, is the time-tested Hammarlund
I.E.T. dJesign, with new triple-type, pie-wound Litz coils and
air-dielectric condensers. Plus the startling feature of con-
tinnously variable coupling between the coilis.
Adjustment of coupling in each transformer may be fixed at
any pnint, or continuously varied by panel-control, either
individually or ganged in groups, according to selectivit
desired.
Designed primarily for use in the new COMET Super-“PRO"
Receiver, soon te be announced, these transformers may easils
be adanted to other superheterndvnes.

Code No. VT-465 (465 ke.). List price, $5.50 cach.

Shieid cut
away to show
mechanism

Write for Details

HAMMARLUND
/Hﬁ mmarlund Dept. CBE.4
PRODUCTS 424 W. 33cd SH.
New York

COMMUNICATION AND 5
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Linear Standard
Class “B*" Audio
Units With Un-
equalled
Characteristics

for Broadcast, Public Address
and Telecommunication

Uses

The output transformer illustrated, designed either for 204A's or
849°s in Class B (or for 849's in A prime for a 1000 watt modulator
stage) has a frequency response of + 2 db from 30 to 12000 cycles.

The unit is oil immersed, shielded in a heavy gauge high-permea-
bility casting. All leads terminated in high tension ceramic bush-
ings, It is insulated for 20,000 volts and will handle 1000 watts
audio power.

Our U-1100A manual fully describes a 1000 watt modulator circuit
for broadcast use, using this high power, high fidelity Class B
Audio Transformer. Write for it, enclosing 10c in stamps to cover
mailing cost.

Class “B" 1000 Watt
Power Transformer

This UTC Class B 1000 Watt
Power Transformer was developed
for use as power supply for 1000
watt tubes, AF or RF. Widely
used by commercial telephone, tele-
graph, ication and br
systems.

Unit LSi06 is designed to operate
at maximum efficiency and is fully
shielded in symmetrically housed
cases, d with high-tensi

ceramic terminals on the sides. The

units are fully impregnated and then
sealed in cases with special heat
dissipating compound.

Transformers, as illustrated, are specifieally designed to withstand
continuous hard usage unden adverse humidity conditions.

U. T. C. Products are guaranteed

to be electrically and mechani-

cally perfect—~the finest money
can buy

UNITED TRANSFORMER CORP.

264 CANAL STREET NEW YORK, N. Y.
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C-D mica transmitting, plate and grid block-
ing condensers have been universally accepted
as standard by broadcasting stations.

Available in a wide range
of capacities at voltages
from 600 to 50,000 volts.
Standardize with C-D
condensers, the“standard”
by which all other makes
are measured!

Manufactured of the fin-
est India Mica, using
only the highest gquality
foil, these assemblies in-
corporate that famous
Dubilier patented “series
connected stack” con-
struction.

Get your copy of catalog No. 127 nowl!

CORNELL-DUBILIER

CORPORATION

4398 BRONX BOULEVARD
NEW YORK

|
I

|
l

L

HIGH IMPEDANCE |
HEADPHONES

These phones present
new distinct advan-
tages for monitoring, |
testing and other ap-
plications where wide
range response is re-
quired.

1. Reproduction Range
60-12,000 cycles.

2. Operating on the
piezo - electric prin-
ciple they have ex-
tremely high current
sensitivity.

3. May be operated
from any normal
source regardless of impedance. ‘

4. Non-magnetic and will consequently not af-
fect compasses, watches or other instruments.

5. No overloading possible within usable range
of sound levels.

6. Phones are extremely light in weight—six
ounces including band and cord.

For further information write
THE BRUSH DEVELOPMENT CO.
1890 East 40th Street |
CLEVELAND. OHIO, U. S. A.

COMMUNICATION AND
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Studio

Acousties

With Particular Regard to the Small Studio

By S. K. WOLF and C. C. POTWIN
ELECTRICAL RESEARCH PRODUCTS, INC.

THE ACOUSTIC DESIGN of broadcasting
studios has become one of the more im-
portant phases of radio engineering. It
is of fundamental importance that stu-
dios be designed to provide an acoustic
transmission characteristic that will in-
sure the fullest benefits from the many
recent improvements in transmitting and
receiving systems. For this reason, the
traditional “dead” studio, which was so
common in the early days of radio, is
no longer suited to the present technique
of broadcasting.

STUDIO LIMITATIONS

With the increase in the commercial
activity of radio broadcasting, it has
been necessary in many instances to
confine the location of studios to.densely
populated areas, where the cost of rental
is high and the availability of desirable
space is limited. In the recent design
of broadcasting centers, considerable at-
tention has been given to the necessity
of providing studios in a sufficient range
of sizes to acoustically accommodate all
types of programs, ranging from the
small intimate groups to the large sym-
phonies. Unfortunately, it is not al-
ways possible to obtain accommodations
in buildings designed exclusively for
broadcasting purposes and, conse-
quently, many organizations have ac-
quired space in existing buildings where
ceiling heights are generally limited.
As a result, groups of small studios have
been built and utilized for wide varieties
of programs. often with disregard to the
acoustic limitations effected by the size

APRIL
1935 @

of studio. It has been the experience of
the authors that even with the handi-
caps imposed, more flexible and worka-
ble studios can be obtained from ad-
herence to recent improved methods of
acoustic design. We refer particularly
to the smaller studio where it is difficult
under the more common methods of
treatment to create the setting or at-
mosphere which should be inherent in a
particular type of program.

EFFECT ON LISTENER

From a comparison of size, it might
appear to the layman that the broad-
casting studio presents a less intricate
acoustic problem than theatres or large
auditoria. This might be true if the
problem were only one of providing
good acoustic conditions for binaural
listening within the studio. It is quite

FLASLR OF MISICIABS

G. |, THE CUBICAL
UDIO_LIMITS THE
NS THAT MAY BE
FOR THE BESY
QUALITY.

CONTENT OF THE
NUMBER OF MUSI-
USED IN A GIVEN
MUSICAL

www.americanradiohistorv.com

well established, however, that the sound
at the receiving end will not have ex-
actly the same characteristics as that
heard within the studio. Furthermore,
for the present at least, we are not fa-
vored in radio broadcasting with the
psychological effect produced on the in-
dividual by being able to see as well as
hear the program. The sound energy
received for a definite program should,
therefore, have the accompanying acous-
tic quality or background necessary to
create in the imagination of the listener
a mental picture of the action taking
place within the studio. This is in effect
analogous to transporting the listener
to the studio or vice versa.

Aside from the broadcasting theatre,
recent developments in electrical tran-
scription comprising improved methods
of recording and reproducing of records
have aided in bringing to the home large
programs having all the characteristics
of a stage performance. For psychologi-
cal, as well as commercial reasons, the
smaller program originating within the
studio must today impart a similar re-
action. to the listener. The acoustic
problem in studio design should, there-
fore, be one of providing the best room
conditions for monaural pickup and of
lending to each type of program the par-
ticular acoustic quality with which it
would normally be associated.

DISTRIBUTION OF SOUND
The distribution of sound energy

within the studio is largely affected by
its proportions. It has been found that

COMMUNICATION AND 7
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FIG. 2. HIGH-SPEED

the best results are generally obtained in
studios where the ratio of height to
width to length is in the order of 2:3:5.
respectively.

From an acoustic standpoint, the cubi-
cal content of the studio limits the num-
ber of musicians that may be used in a
given orchestra for the best musical
quality. Fig. 1, which is based on relia-
ble data, shows what might e termed
the commercial limits in this respect
for good broadcasting practice in stu-
dios. The importance of maintaining
these accepted limits in actual practice

amplo

&
o—H

@
MICROPHODES
AND SWITCH

LOUDSPEAKIN

MECHARIOAL
QOUPLING

i

onc:LL AMPLITIER

HIGH SPEED
PORER ¥ VTR, 41 CROPHCIE
ANPLIPIER Y

FIG. 3. SCHEMATIC DRAWING ?Jfr SETUP

FOR STUDIO MEASUREME .
cannot be too strongly emphasized. The
number of individuals other than per-
formers, which may be present within
the studio during presentation of the
program, must be kept at a minimun.

REVERBERATION

One of the more common acoustic
effects encountered in studios is rever-
beration caused by the repeated reflec-
tion of sound from surface to surface.
This is desirable to a certain degree for
music, since it lends depth and brilliance
to the program. It is also desirable for
speech, although to a more moderate de-
gree than for music. It must not, how-
ever, be excessive in either case, and must
meet the predetermined requirements of
the given studio. Aside from reverber-
ation, more complex problems, such as
direct and multiple sound reflection as
well as general room resonance at cer-
tain frequencies, are also encountered,
particularly in small studios, and must
be corrected for the best result.

It 1s possible to compute within

8 APRIL
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LEVEL RECOROER.

reasonable limits of accuracy the amount
of reverberation present in a given case
and the quantity and quality of acoustic
treatment required for its proper reduc-
tion. Since it is not always possible to
completely analyze the more complex
conditions by computational methods, it
has been necessary to design acoustic
instruments with which to measure vari-
ations in the decay of sound energv
within enclosures.

LEVEL RECORDER

Perhaps the most recent development
is the high-speed level recorder designed
by the Bell Telephone Laboratories. As
the name implies, this instrument is
capable of measuring wide variations in
sound intensity at a given point within
a studio. Fig. 2 shows a photograph of
the instrument and associated units.
Fig. 3 shows a schematic drawing of the
setup for studio measurement. Sound
energy at selected frequencies is gener-
ated at a predetermined level by the
loudspeaker within the studio and, to
avoid standing-wave patterns, is varied
within a small frequency band by a beat-
frequency oscillator. This sound energy
is picked up by a single microphone, or
by a group of microphones controlled
by a rotating switch, amplified and car-
ried to the main unit of the instrument
where the changes in intensity are re-
corded by means of a moving stylus on
a waxed paper strip. The waxed paper,
as it passes under the stylus, may be
varied in three steps of speed ranging
from 3/64" to 3 per second. The stylus
may also be adjusted to follow changes
in intensity varying from 45 to as much
as 850 decibels per second.

DECAY RATE

The decay rate of the reverberant
energy may he rapid or gradual, de-
pending upon the type and amount of
sound absorption present in the studio.
Typical curves obtained with the level
recorder are shown in Fig. 4. These
two examples show the decay of the
reverberant sound energy as measured
at the same frequency in two different
studios. Curve 1 is quite normal in rate

www.americanradiohistorv.com

of decay, indicating no unusual! condi-
tion other than a moderate degree of
reverberation at the particular fre-
quency in this studio. In Curve 2, how-
ever, the irregularity is quite apparent,
indicating the presence of tnultiple
sound reflections and room resonance
which tend to prolong the rate of decay
n this latter studio. From an analysis
of such curves taken at selected fre-
quencies over a range from approxi-
mately 50 to 8000 cycles per second, it
is possible to accurately determine the
period of time it takes the sound to
decay to the threshold of audibility at
each frequency. If this period of decay
or time of reverberation is compara-
tively long at certain frequencies due to
reflection or resonant effects, it is borne
out by the results with a far greater
degree of accuracy than would be possi-
ble by computational methods. Typical
reverberation characteristics for the full
frequency range measured, are shown in
Fig. 5.

PREDETERMINATION OF CONDITIONS

This instrument has not only been of
inestimable value in the solution of the
more complex problems, but has also
helped to verify and improve the accu-
racy of reverberation analysis. A study
of considerable measured data on vari-
ous sizes and shapes of studios has made
it possible to predetermine with greater
accuracy the acoustic conditions and re-
quirements of similar studios prior to
completion of the final plans for design
and construction.

In many cases where the older theo-
ries have been applied in determining
the treatment requirements for studios,
computations have been made at one
frequency only (512 c¢ps), with little
or no consideration heing given to the
probable requirements at the lower and

ECIBELS
.
¥

/

3

—

f——— DECAY —

FIG. 4. TYPICAL CURVES OBTAINED WITH
THE LEVEL RECORDER.

COMMUNICATION AND
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higher frequencies. On the basis of this
inadequate analysis, absorbing materials
have been selected and installed having
efficiencies considerably in excess or
below the requirements at the other fre-
quencies.

ACOUSTIC MATERIALS

Acoustic materials used for sound ab-
sorption differ widely with respect to
their efficiencies. These materials are
principally dependent upon their plastic
deformability and porosity for the ab-
sorption of sound waves. Plastic deforma-
tion affects the absorption of the low
irequencies. The porosity of a material
affects the absorption of the higher
tones, or upper harmonics. Since these
properties vary with different types of
materials, it is usual for one material to
ahsorb sound waves to a greater degree
at one pitch or frequency than another
type. This variation in absorption with
frequency is a very important consider-
ation in acoustic treatment and has a
marked influence on the quality of sound
originating within the studio. If, for
example, the material used for treat-
ment is particularly selective in absorp-
tion at the high frequencies and has
little effect on the low frequencies, the
bass tones will stand out relative to the
higher overtones or harmonics and will
produce a noticeable unbalanced effect,
particularly for a musical program. This
would also affect the quality of speech,
producing a “boomy” condition with any
increase in distance between the micro-
phone position and the speaker. It is,
therefore, of the utmost importance that
the sound-absorbing material, or com-
bination of materials, selected for treat-
ment have acoustic efficiencies such as
to produce the proper balance of absorp-
tion between the low and high fre-
quencies in a given studio.
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FI1G. 5. TYPICAL STUDIO. REVERBERATION CHARACTERISTICS.

ACOUSTIC TREATMENT

Before selecting definite materials to
fulfill the total absorption requirements,
it is necessary to determine from an
analysis of the shape of the studio and
the relation of surfaces to the sound
source and microphone, the proper dis-
tribution of acoustic treatment. This is
important since, under the improved
methods of treatment, certain surfaces
within the studio will require sound-
absorbing materials of high acoustic
efficiency, whereas other surfaces will
require only moderate absorbents. The
efficiencies of these materials of different
acoustic characteristics must, when com-
hined, fulfill the total absorption re
quirements of the studio,

REFLECTING SURFACES

It is quite well established that
sound-reflecting  surfaces in close
proximity to an orchestra or chorus
lend depth, brilliance, and tone color
to the music. The acoustic condition:
under which one listens to direct musi-
cal presentation in concert halls or
auditoria generally simulates those of
live surroundings or reflective surfaces
at the sound source and an area of rela-
tivelv high ahsorption at the point of
listening. The sound absorption at the
listening area is contributed by the
audience, carpet, seats and, in many
cases, acoustic treatment on the sur-
rounding surfaces. This relation be-
tween retlective and absorptive areas
for direct listening has been accepted
by music critics and engineers as ap-
proaching ideal conditions for the
highest degree of fidelity and most
pleasing quality of music. The listener
who is accustomed to hearing direct
sound under these conditions, will im-
mediately distinguish, in any radio

WWW . americanradiohistorv.com

program, a certain lack of depth or
acoustic perspective if the studio is not
treated in the manner required to lend
these characteristics to the program.
We 1nust, therefore, strive for quality
of reception in broadcasting simulating
that which an individual could expect to
hear under direct listening conditions.

SURFACE TREATMENT

A careful arrangement of acoustic
treatment is required to produce this
effect in the limited space afforded by
the small studio. The treatment should
not be distributed at random over all
surfaces, hut should he placed mainly on
the surfaces adjacent to, and in the im-
mediate vicinity of, the microphone.
The surfaces adjacent to the musicians
or performers should not in general be
treated but should remain sound re-
flective. The studio technique employed
under this method of treatment might
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suitably be termed “distant pickup.” In of the sound source in a studio treated
other words, the microphone will be in this manner will vary with the type
located in the treated end of the studio of program presented. For orchestras
and the performers in the live or re- of the average size and numbers used in
flective end. the smaller studios, the musicians should

For reference, let us assume a rec- generally be arranged well within the
tangular studio with the microphone limits of the live end, and the micro-
centered near one end. The other half- phone placed at a suitable position
section will be considered the live end. toward the extremities of the treated
The wall surfaces at the rear and end. This so-called distant pickup
rear sides of the microphene will should also be maintained, as far as
be treated with a highly efficient practicable, for grouped vocalists of the
acoustic material. The intermediate wall usual numbers, as well as for individual
surfaces, including those midway be- instruments and soloists. Dramatic
tween the extremities of the live and scenes can generally be worked with
treated ends, may require material of greater ease in this type of studio.
moderate sound absqrptmn. _Carpet for TWO EXAMPLES
the floor and acoustic material for the e

e ; ; The method of trcatment advocated
ceiling will be added in the treated end : .
: . herein jmay be further clarified by a
in an amount proportionate to the re- . . . .

brief review of two interesting exam-

e of the given .sn.’dlo‘ ’Ijhe ples from a group of studios for which
walls, ceiling and floor within the live . .y N k
consulting service in acoustic design was

will generall .
end g y remain hard 'smooth recently rendered. These studios were
surfaces. Where possible, particularly ; o .
: e . - constructed in an existing office build-
in new construction and re-construction . P

ing where space limitation was the pre-

i 3 s . whe
of studios, the walls in the live en_d dominating factor. In the first of these
should be angled or staggered to avoid . =
T X two examples, the inner walls, ceiling
multiplicity of sound reflection between 3 . .
s > e and floor of the studio, which were iso-
opposite surfaces and to further aid in ) .
Ly ated and of soundproof construction,
directing the reflected sound toward the 3 . .
treated end. This also applies to the had been erected prior to consideration
ceiling surt’éce in the evtrfxﬁities of the fop acoustic treatment Mensuremenis
live end ’ were made in the untreated studio with
; the instrument previously described.
CONTROL ROOM LOCATION The reverberation frequency character-
The most suitable position for the con- istic obtained under these conditions is
trol room from all standpoints, in a shown as Curve A in Fig. 5. The
studio treated in this manner, would amounts of absorption required at the
be at approximately the center point of various frequencies to adjust this unfa-
either side wall, keeping the exposed vorable characteristic to within accepted
glass area of the window at a minimum. ©optimum limits for a studio of this size
The moderate sound absorbent generally and shape were carefully determined.
required at this point would naturally The sound-absorbing materials of vari-
be distributed above and below the win- ous acoustic efficiencies were selected
dow. The glass, generally consisting of and distributed as shown on plan in Fig.
two varied thicknesses with an air space 6. The studio was neasured after treat-
between, should be tilted back as much ment, and the resulting characteristic is
as possible to aid in directing any sound shown as Curve B in Fig. 5. This is
energy reflected at this point, toward Wwithin the optimum band or best limits

the ceiling treatment. of reverberation time for the studio.
The second example is that of a studio
DISTANT PICKUP which was acoustically planned prior to

The requirements for actual distance construction. All inner surfaces of this
between the microphone and the position  studio were also isolated and of sound-
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proof construction. ‘I'he manner in
which treatment was distributed is
shown on plan in Fig. 7. The walls and
ceiling areas requiring sound-absorbing
materials were constructed in such a
manner that treatment would be flush
with the remaining surfaces, thereby
avoiding raised panel effects. As will
be noted, the walls within the live end
were of angular design. The reverber-
ation frequency characteristic of this
studio, as measured after construction
and application of acoustic treatment is
shown in Fig. 8. The characteristic is
compared with the optimum band or
best limits of reverberation time for this
studio.

CONCLUSION

With careful consideration to the
present, as well as probable future
aspects of radio broadcasting, it is the
authors’ firm belief that the method of
treatment described herein will more
nearly fulfill all the acoustic require-
ments. Aside from heightening the
acoustic  perspective and improving
sound quality and illusion, it is fre-
quently possible with the proper posi-
tioning of the microphone for orchestra
pickup, to produce the effect of a larger
number of instruments than actually em-
ployed. This is often advantageous to
certain types of programs. Musical se-
lections are also rendered with greater
ease and naturalness where this method
of treatment is employed, thus largely
overcoming the unfavorable reaction of
many musicians and vocalists to the
dead surroundings frequently encoun-
tered in studios.

Acoustics should be the primary con-
sideration in the design or alteration of -
studios. Organizations should obtain
competent and reliable advice on this
phase of the problem, in order that their
studios may be accurately designed to
function as a definitely efficient part of
the bhroadcasting system.

TELEPHONE BROADCASTING
TELEPHONE BROADCASTING was intro-
duced in Switzerland at the end of 1931
ang the distribution is entirely in the
hands of the Swiss Federal Telegraph
and Telephone Administration, the tele-
graph and telephone services being pub-
lic monopolies.

This type of transmission has been
quite popular in Switzerland as the re-
ception is very clear and free from static
and atmospheric disturbances from
which wireless radio particularly suf-
fers, especially in the cities. The
‘“wired” wireless, while not comparable
in use with the regular radio, is increas-
ing quite rapidly. The cHarge for this
service is 36 francs a year, as compared
with 15 francs for the regular radio.
(Electrical Division, Departinent of
Commerce.)

COMMUNICATION AND
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CIRCUIT EQUALIZERS

By N. J. OMAN
Audio Engineer

KENYON TRANSFORMER CO,,

THE PROBLEM OF program circuit equal-
ization is one frequently confronting
those who operate broadcast stations.
Quite often little is known of the fre-
quency characteristic it is desired to
alter except that perhaps it is lacking in
high or low frequencies.

FLEXIBILITY REQUIRED

For this reason it is desirable to have
available equalizers that are extremely
flexible so that they may be placed in
the circuit and the character and amount
of equalization changed easily and rap-
idly so that the results may be judged
with some degree of accuracy by listen-
ing tests. The conventional manner by
means of which equalization is effected
is by bridging across the line a parallel
tuned circuit whose resonance occurs
in the frequency spectrum needing re-
inforcement. See Fig. 1.

The degree of equalization is con-
trolled by a resistance, R, in series with
one side of the line and the parallel

X
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tuned circuit. Generally both the in-
ductance and the capacity of the tuned
circuit are variable, making it possible
to change both the point of resonance
of the combination and the shape of
the resonance curve. It has been found
practical to add to this equalizer an-
other parallel tuned circuit in series
with the above-mentioned circuit ele-
ments for the low-frequency equaliza-
tion, making it possible to reinforce both
high and low frequencies simuitane-
ously.
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SPECIAL EQUALIZER

An interesting equalizer of this sort
has been constructed using a trans-
former to furnish the inductance ele-
ments. The unit has two windings. One

{ R
[ 1
|
|
|
Fig. 4
,
EQUALIZATION BY MEANS OF A PARALLEL
TUNED CIRCUIT.

let us consider the effect of fluctuating
impedance on the frequency response of
a line-to-grid transformer. In order to
get a flat response to a reasonably high
frequency and at the same time develop
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EQUALIZATION. Fig.3

is of the desired inductance to work
across the line to be equalized. The
other winding is high in impedance.
The equivalent diagram of the unit is
illustrated in Fig. 2. All constants refer
to line impedance.

At low frequencies, leakage may be
neglected and the circuit is the familiar
parallel tuned circuit. At high fre-
quencies the performance is the same as
for high-frequency equalization, for at
those frequencies the impedance of C-1
approaches the short circuit of a...... a
used for high-frequency equalization
only.

For low-frequency equalization, only
the circuit is the same as for low- and
high-frequency equalization, except that
the condenser C-2 is replaced by a re-
sistance and C-3, which should be of
proper value to prevent the building up
of any high-frequency resonance. The
performance curves of a commercial
unit of this type are shown in Fig. 3.

PRECAUTIONS

In using such equalizers, it is neces-
sary to exercise some caution to be cer-
tain that the variable impedance of the
equalizers does not affect the response
of associated equipment. For example,

www.americanradiohistorv.com

maximum secondary impedance for the
frequency range to be covered, it is nec-
essary to resort to leakage-reactance
tuning. Now, when the primary or
source of impedance, multiplied by the
impedance ratio of the transformer, is
equal in magnitude at resonance to the
impedance of the leakage reactance, as
measured on the transformer secondary,
and the sum of the tube and transformer
capacity, there will be neither a peak
nor a dip in the frequency response at
this point. See Fig. 4.

As the three impedances are in series

(Continued on page 17)
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REPRESENTATIVE CIRCUIT FUNCTIONS.
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PART |: A UNIVERSAL LOW-
POWER TRANSMITTER AND
EXCITER UNIT

WITH THE RECEXT announcement of a
new five-kilowatt model—the third
model of an eventually complete line—
what may he aptly termed as a new gen
eration of broadcast transmitters begins
to take definite shape. Aside from their
striking appearance and construction—
in which the demarcation from old-style
transmitters is most obvious—these new
transmitters are of interest to engineers
for several reasons, outstanding of
which are: First. the attention given to
specific high-fidelity requirements and,
second, the integrated design idea which
is emphasized throughout the four
models of which this line is composed.

The first oi these reasons has heen
widely noted and discussed, but the sec-
ond, which is oi at least equal impor-
tance, has not been fullv appreciated—
probably hecause the first three models
were announced at different times and
the relation between them only briefly
indicated. As a matter of fact, all four
models were planned simultaneously and
designed not only so that they would
match in appearance, but also so that
the electrical circuits would be co-ordi-
nated throughout. The exciter unit, for
instance, is identical in all models—and.
with very minor changes, also doubles
as the low-power transmitter. The other
units not only match the exciter in size
and appearance, but also in circuit e-
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THE 100-/250-WATT TRANSMITTER-EXCITER, THE
FIRST OF A COMPLETE NEW LINE OF HIGH-
FIDELITY TRANSMITTERS.

sign so that in the higher-power trans-
mitters—in which several units are com-
hined—there is no waste of power and
no duplication of equipment.

In the description which follows these
units are considered hoth separately and
with relation to each other—particularly
with reference to the effect of this inte-
grated design on the attainment of high
fidelity. However, before this descrip-
tion, a word about the economics of this
“planned production.”

COST CONSIDERATIONS

Broadcast transmitters of standard
manufacture usually seem high-priced;
or at least they do to broadcasters not
familiar with the production problem
involved. To those acquainted with the
situation, the reason for this has always
been fairly evident; namely, the small
quantities in which such transmitters
have perforce been manufactured. Thus,
in recent years the number of trans-
mitters produced of any one design has
seldom exceeded twenty, and the aver-
age number per design has been about
fifteen. Most transmitters are, of course,
custom built, and probably will continue
to be so regardless of quantity, so that
no important saving in material and
labor costs would he occasioned by in-
creased production.

However, the situation with regard to
development and design costs is dis-
tinctly different. Such costs are prac-
tically fixed; that is, they are indepen-
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By JOHN P. TAYLOR

dent of the number of units produced.
Hence, the per-unit share of these fixed
costs decreases rapidly as the total num-
ber of units produced is increased.
\When it is considered that, for small
quantities, these fixed costs may be as
much as fifty percent of ‘the total, it is
obvious that overall transmitter costs
can be decreased considerably by even
moderate increase in quantity.

It is precisely at this point that one
of the important advantages of unit con-
struction hecomes evident, for, since
these units are employed in several dif-
ferent transmitter models, the number
of them produced is considerably greater
than would be the case if each trans-
mitter model were entirely different in
design.

This is particularly true of the exciter
unit of which there must, of course, be
as many as the total number of traus-
mitters of all models. In the case of the
transmitters described here, the saving
effected by this increase in quantities
has been sufficient not only to offset in-
creased manufacturing costs and added
costs occasioned by the necessity of
meeting high-fidelity requirements. but
also, in the case of most of the models,
to actually effect price reductious in the
tace of influences which would otherwise
have almost certainly necessitated in-
creases.

THE 100-/250-WATT TRANSMITTER-
EXCITER

One of the most immediate, as well as
one of the most interesting, results of
the integrated design of these new trans-
mitters is to be seen in the low-power,
or the 100-/250-watt model. Since, re-
quirements such as frequency stability
are independent of power, smaller trans-
mitters have always heen disproportion-
ately costly. Thus, transmitter costs
have generally heen about proportional
to the square root of the power. Since
transmitter effectiveness is also gener-
ally considered about proportional to
the square root of the power, this ratio
of transmitter costs seemed in a sense
justifiable. Unfortunately, however, this
has usually operated to the detriment of
low-power stations because manufac-
turers—realizing  that low-powered
transmitters were sold on a price, rather

COMMUNICATION AND
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TRANSMITTERS

UP-TO-DATE

than a quality, basis—were forced to
skimp on quality in order to meet com-
petitive prices.

In the case of the low-power trans-
mitter described here it was absolutely
necessary that quality and fidelity be of
the highest order, inasmuch as this same
unit was also to be used as the exciter
of higher-power transmitters designed
for stations in which the highest quality
was an absolute prerequisite. As a result
of these multiple requirements, low-
power stations benefit by having made
available for their use a transmitter
which assures that a power increase in
the future will not require junking of
the already installed equipment.

MECHANICAL CONSTRUCTION

Two views of the 100-/250-watt trans-
mitter-exciter, the first unit of this new
line of transmitters, are shown. As will
be noted, the equipment is completely
contained in what might be styled a
locker-type cabinet. The cabinet in this
instance is 84 inches high, 3714 inches
wide and 26%; inches deep. Other units
(which will be described later) have the
same front dimensions, although the
high-power units are of necessity of
greater depth.

It is interesting to note that this new
type ot construction represents the
fourth major type in the evolution of
transmitter construction. The first, of
course, was the original bread-board de-
sign. The second was what might be
called the composite design in which
components were variously mounted in
a more or less open pipe framework.
The third was the recently used, but
now obsolete, construction of angular
frames and flat panels. In the fourth,
as typified by the transmitter described
here, the self-contained idea is carried
one step further.

However, it will be noted that in the
latter case greater compactness has been
obtained without further sacrifice of
accessibility. In fact, the accessibility
of all parts which for any reason may
have to be serviced is very much greater
than in the previous design type. This
follows partly from the greater atten-
tion given to the more sensible arrange-
ment of components and partly from the
large doors which open the whole hack
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FRONT VIEW OF THE TRANSMITTER-EXCITER

UNIT WITH THE DDORS OPEN SHOWING THE

INDIVIDUALLY - SHIELDED, RADIO - FREQUENCY

STAGES, THE CUSHIONED MOUNTING OF THE

AUDIO STAGES AND OTHER CONSTRUCTIONAL
DETAILS.

and almost the whole front of the trans-
mitter. And, incidentally, these doors
are secured with instantly released
catches.

The details of the construction of this
unit are well shown in the views and
neced hardly be repeated. However, one
feature, namely, the concentration of all
controls on a single relatively small
panel, is worthy of added note. In older-
type transmitters, condensers and other
variable tuning elements had to be rig-
idly coupled to controls on the panel.
The mechanical limitations thus imposed
often necessitated these tuning elements
being placed at positions other than
those most desirable from a standpoint
of efficiency in the radio-frequency cir-
cuit. In the 100-/250-watt transmitter
shown here, as well as in the other
transmitters of this line, this has been
overcome by utilizing flexible “dental
cable” as a means of coupling. This
novel arrangement makes it possible to
mount all variable condensers and in-
ductors in position allowing the shortest
possible connections, and to group all
tuning controls on a single small panel.
This panel is inset and the recess pro-
vided with a cover plate. After initial
adjustment the cover plate may be
placed in position, thus removing the
tuning controls from view and eliminat-
ing all possibility of the transmitter
being inadvertently detuned.

A word might also be said with re-
gard to the appearance, since every en-
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zineer is, or should be, concerned with
having his station present the most
pleasing and business-like appearance
possible. And it might be noted here
that in a show business, such as broad-
casting definitely is, the commercial im-
portance of a good appearance can
hardly he over-stated. In the transmitter
shown the modern note has been empha-
sized. The general design, following
suggestions by a noted artist. conforms
throughout to the Dbest concepts of
dynamic symnmetry. The meters, like
the tuning controls, are grouped on in-
set panels and all of these panels, to-
gether with the doors, are carefully pro-
portioned. The transmitter cabinet is
finished in shades of black and gray
while the control panel is of white
metal.

ELECTRICAL DESIGN

In electrical design this transmitter is
perhaps more noteworthy for perfection
of detail and flexibility than for any
particular innovation. However, such
distinctly up-to-date features as Class
B modulation, V-cut crystals, and ac
operation are, of course, incorporated.

The general layout of circuits is indi-
cated in Fig. 1. Carrier frequency is
generated by an 843 utilized in an im-
proved crystal-oscillator circuit. Fea-
tures of this circuit are the provision of
a vernier condenser for minute ad-
justments of frequency and the use of
a V-cut cryvstal. The latter, which has

13
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o temperature coefficient only a fraction
of that of the X- and Y-cut crystals
formerly used, is a very recent develop-
ment. It makes possible closer frequency
control with less complicated tempera-
ture-control circuits. The crystal-oscil-
lator circuits are provided in duplicate
(only one is shown in the schematic dia-
gram) and are mounted as a single unit
with a selector switch so that either cir-
cuit may be used without changing any
connections—or occasioning any loss of
time necessary for interchanging units.

The oscillator is followed by a buffer
amplifier utilizing an 865, and this by an
intermediate amplifier employing a sin-
gle 203-A which in turn drives the
power amplifier. The latter consists of
a pair of 203-A’s in push-pull when the
unit is used as a 100-watt transmitter
or as an exciter, and of four 203-A’s in
multiple push-pull when used as a 250-
watt or 100-/250-watt transmitter.

All of these radio-frequency stages
are operated Class C and are self-biased
(current-limiting devices being pro-
vided). Each stage is separately shielded
and all controls, including neutralizing,
are brought out to the control panel.
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This is an arrangement which simplifies
adjustments and improves stability.

The audio circuits are operated push-
pull in order to minimize hum introduc-
tion. The input stage employs four
843’s in push-pull parallel, Class A.
These are operated Class A to insure
the good regulation necessary to cor-
rectly drive the modulated stage. The
latter consists of two 203-A’s in push-
pull, Class B, transformer-coupled to
the plate circuit of the last radio-fre-
quency stage. For 100-watt operation
only two 843’s are used in the first
audio stage and the modulator is
changed to two 845’s operated Class A.
The arrangement used when the unit is
employed as an exciter will be described
later.

The flexibility of these circuits is
well worthy of note. As has been indi-
cated, the power amplifier as well as the
two audio stages provide of alternative
tube complements. In each instance the

*maximum number of required sockets

are provided and wired. Only minor
changes in voltages are required in con-
verting from one type of operation to
another. At the most the unnecessary

L8034

equipment consists of four sockets and
in no case is there any power waste or
circuit inefficiency.

AC OPERATION

The 100-/250-watt transmitter, as well
as the other transmitters of this line, are
completely ac operated. Plate voltages
for all the tubes in this unit are fur-
nished by a rectifier employing two 872's
in a single-phase, full-wave circuit. A
250-volt dry-rectifier furnishes plate
voltage for the oscillator and bias volt-
age tor the modulators, while all other
stages are self-biased.

Advantages of all ac operation will
appeal to nearly all engineers. There
are no generators, no batteries, no
starter, or other auxijliaries. Another
direct advantage is that all voltages may
be adjusted by a single front-of-the-
panel control.

Starting  controls  include two
switches, one for filament and bias (and
oscillator plate), the other for amplifier
plate voltages. A time-delay relay pre-
vents the latter being applied until the
filaments have been properly warmed.
When the plate-voltage switch is left in
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SIMPLIFIED SCHEMATIC DIAGRAM OF THE TRANSMITTER-EXCITER UNIT.

2

ONLY ONE OF THE TWO CRYSTAL-OSCILLATOR CIRCUITS WHICH
THE CHANGES IN THE TUBE COMPLEMENT OF THE AUDIO, MODULATOR AND POWER-AMPLIFIER STAGES WHICH ARE

MADE FOR THE SEVERAL TYPES OF OPERATION ARE DESCRIBED IN THE ACCOMPANYING TEXT.
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the “on” position, single-button auto-
matic starting is provided.

Metering facilities include eight sepa-
rate meters grouped on two tilted indi-
rectly-illuminated panels. Two of these
ineters may be switched into any one of
four positions in the circuit so that, in
all, a total of fourteen metering positions
are provided. All plate currents and
plate voltages may be read, as well as
line voltage, tank current, antenna cur-
rent, and percentage modulation.

"HIGH FIDELITY"

The recent introduction of high-
fidelity receivers has emphasized the de-
sirability of greater fidelity in broadcast
transmitters. Unfortunately the phrase
“high fidelity” has been much abused
and often incorrectly applied to equip-
ment in which but one or two of the
factors affecting fidelity have been given
adequate consideration. True fidelity is
obtained only when reproduction is pos-
sible which neither subtracts from nor

adds to the original, and when the
usable volume range is equal to the-full
dynamic range of the original. This re-
quires, first, a uniform frequency char-
acteristic—so that nothing will be lost
from the original ; second, negligible dis-
tortion—so that nothing will be added to
the original; and third, a low back-
ground and hum level—so that a reason-
able range (equal to average require-
ments) can be accommodated between
minimum and maximum usable levels.
The specific performance characteristics
necessary to insure reasonable accom-
plishment of this have been analyzed*
and standards for “high-fidelity” set up.

The complete line of transmitters re-
ferred to here have been designed with
special regard to these standards and
special development and test work car-
ried out to insure that they would ex-
ceed the minimum requirements by a
margin sufficient to guarantee high-

*“The Specific Transmitter Performance Re-
quired for High Fidelity,” by L. F. Jones, Broad-
cast News, February, 1935.

fidelity operation even under conditions
falling somewhat short of optimum ad-
justment. The specifications of the 100-/
250-watt transmitter-exciter described
here include: (a), a frequency charac-
teristic flat within 2 db over the range
of 30 to 10,000 cycles; (b), a back-
ground noise level 60 db below 100 per-
cent modulation level, and (c), audio
harmonic content less than 4 percent
with all harmonics arithmetically added
at any modulation level up tp 95 percent.
Actual measurements show that the dis-
tortion, under the least favorable operat-
ing conditions, is considerably less than
4 percent and that the distortion of the
unit when operated as an exciter is less
than 2 percent. This latter is particu-
lfarly important as all high-fidelity re-
quirements must, of course, be overall
requirements and hence the character-
istics of each unit of a high-power
transmitter consisting of several units
in tandem must be considerably better
than the overall requirements, since fac-
tors such as distortion are additive.

BOOK REVIEW

TELEVISION: TO-DAY AND TO-
MORROW, by Sydney A. Moseley
and H. J. Barton Chapple, published
by Sir Isaac Pitman and Sons, Ltd.,
London, England (U. S. Representa-
tive, Pitman Publishing Corp., 2 West
45 Street, New York, N. Y.), fourth
edition, 205 pages, cloth covers, price
$2.50.

Probably the most satisfactory way to
begin a review of Television: To-day
and To-morrow is to quote from its in-
troduction by Sydney A. Moseley :

“To many wireless experts some of
the points included here may appear
elementary, but I am providing for the
reader whose knowledge of the technical
side of television is limited.

“I ought to add that I started out to
write a piquant history of television as
I knew it first hand, but the subject has
grown out of hand.

“I found history was being made even
as 1 wrote.

“On the top of this came the publica-
tion of certain books on television
(1930), written by Americans and pub-
lished by English houses who were not,
apparently, aware of the incomplete
nature of their knowledge of the subject.

“It was also very evident from these
works that only the American side of
television was stressed, and an alto-

APRIL
1935 @

gether insufficient tribute was given to
the man who had done more for tele-
vision than any of his contemporaries.
It is only meet, therefore, that we should
balance matters by telling the story of
the progress of Baird television, and
give in the simplest language possible
an explanation of ‘how the thing is
done.” ”

Chapter I covers the history of tele-
vision from the time of its fundamental
invention, namely, Nipkow's scanning
method that made use of the spiral disc,
up to and including the use of the
cathode-ray tube and ultra-high fre-
quencies.

Chapter II, entitled “The General
Details,” begins with a definition of tele-
vision. Next comes a consideration of
the relationship existing between aural
broadcasting and transmission and re-
ception of television. The rest of this
chapter is broken up into the following
divisions: Conveying Complete Intelli-
gence, The Work of the Photoelectric
Cell, a Process of Conversion, Forming
a Picture, The Picture Canvas, Creat-
ing Form from Strips of Light, and
The Co-operation of Amateurs Needed.

The next two chapters are entitled
The Baird Television Transmitters and
“Televisor”  Receivers, respectively.
Each of these chapters covers about 20
pages.

Synchronization, one of the most im-
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portant phases of television, is consid-
ered next. Two methods are discussed.
The first system makes use of a part of
the picture signal which is, most nat-
urally, the scanning frequency. The sec-
ond method is known as the “Magnetic
Toothed Wheel System.” According to
the authors the latter method is by far
the better of the two and is, also, much
simpler.

Chapter VI deals with the photoelec-
tric cell and neon tube from the stand-
point of their use in television.

The subject of television receivers is
the next to receive attention. ‘This is fol-
lowed by Tele-Cinema and Tele-Talkies
in Chapter VIII. Chapter IX covers the
work done by Baird in utilizing ultra-
violet and infra-red rays in television
apparatus, the subject being labeled as
Noctovision.

Daylight Television and Phonovision,
Color and Stereoscopic Television,
Screen Television, and Ultra-Short
Waves and Cathode-Ray Tubes are the
titles of Chapters X, XI, XII, and XIII,
respectively; while the last chapter is
devoted to a review of television in
other countries.

Television: To-day and To-morrow
15 a well-illustrated book, there being
some 56 figures and 73 plates, and has
been found to be quite readable. For the
purpose for which it is intended it is to

he recommended.
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MAINTAINING sxo MEASURING
TRANSMITTER FREQUENCY

Part 1I-- Frequeney Maintenance

IN PART I we described several circuit
elements involved in frequency control.
They are oscillator, amplifier, buffer
amplifier, mixer (detector), frequency
multiplier, and frequency divider. We
will now examine some complete radio
systems in terms of these elements.

In the more complicated systems,
numerous amplifiers and buffer ampli
fiers arc omitted, since we are primarily
interested in the various frequency
changers.

In Fig. 3 we have a typical circuit of
a broadcast transmitter, where no fre-
quency changes are involved. The fre-
quency generated in the oscillator
passes successively through the buffer
amplifier and amplifiers (1) and (2),
then to the antenna. Along each line
joining successive elements is shown
the frequency which passes between the
adjacent elements.

FREQUENCY DOUBLING

A circuit commonly used in amateur
transmitters is shown in Fig. 4. The
frequency is doubled twice in frequency
multipliers (1) and (2) between the
oscillator and the final amplifier.
Straight amplification is not used be-
cause it would require an oscillator at
the operating frequency of the trans-
mitter, which would use a crystal so thin
that it would lack sufficient strength to
withstand vibration without breaking.
Doubling, tripling, and various combi
nations of these are used in high-fre-
quency transmitters. Multiplication by
more than three is not common because
the higher harmonics are so much
weaker that too great amplification
would be required.

CONTROLLED OSCILLATORS

The circuit in Fig. 5 uses a controlled
oscillator for the purpose of obtaining
very large power gain with a limited
1 6 APRIL
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By VICTOR J. ANDREW, Ph.D.

Chief Engineer,
DOOLITTLE & FALKNOR, INC.

number of tubes. No frequency changes
are involved. A piezoelectric oscillator
generating one watt is operated through
a buffer into a controlled oscillator
which generates 1,000 watts, but which
has its frequency controlled by the one-
watt oscillator.

Another use for the controlled oscil-
lator is shown in Fig. 6. Here a large
power gain is needed because the con-
trolling signal is a high harmonic and
consequently has very small amplitude.
The piezoelectric oscillator has an out-
put of 3 watts at its fundamental. The
frequency multiplier produces in the
order of 0.0001 watt in its 20th har-
monic, but this is sufficient to controt
the frequency of an oscillator gen-
erating 2 watts.

These circuits using controlled oscil-
lators require somewhat different ad-
justment procedures than the usual non
regenerative amplifiers, and will con-
tinue to deliver a signal off frequency
under circumstances which would cause
an amplified signal to diminish or dis-
appear. For these reasons controlled
oscillators are not desirable for certain
services.

SYNCHRONIZED TRANSMISSIONS

When two or more transmitters at
different locations are synchronized to
operate on exactly the same frequency,
the controlling circuits become quite
complicated. Fig. 7 shows one method
which is used for this purpose. A
4,000-cycle standard frequency is ob-

TYPICAL TRANSMITTER CIRCUITS

T —— —
ez Buff Amplifi i
Erectric |890:000 | Buffer 890.000 mplifier | 890.000 | Amplifier | g30.000
Oscillatar Amplifier (1) (2)
Fig.3
|
Piezo- Frequency I Frequen
Etectric 11000003 | pfoikinpiel | 3600000 §(FREETEY | 9200002 [ 4 tifier —J“"""”z
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| Fig.4
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Piezo- Frequenc) Controlied
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FIG. 3. TYPICAL BROADCAST TRANSMITTER CIRCUIT. FIG. 4. TYPICAL AMATEUR TRANSMITTER

CIRCUIT. FIG. 5. USE OF CONTROLLED OSCILLATOR FOR LARGE POWER GAIN. FIG. 6. USE
OF CONTROLLED OSCILLATOR IN FREQUENCY MULTIPLICATION.
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SYNCHRONIZATION OF SEVERAL TRANSMITTERS ON ONE FREQUENCY.

tained from a precision laboratory. The
frequency-producing equipment, not
shown in detail, consists of a piezoelec-
tric oscillator (1) and frequency di-
viders (1) to produce 4,000 cycles.
This frequency is chosen to transmit
from the laboratory to the stations be-
cause it is as high as can be satisfac-
torily sent over ordinary telephone
circuits.

When the 4,000 cycles arrives in each
radio station, it is converted into 10,000
cycles by multiplying (1) by 5 and by

CIRCUIT EQUALIZERS
(Continued from page 11)

and equal in magnitude, equal voltages
appear across each, and the voltage
across the capacity, or the voltage be-
tween grid and cathode, is the same as

|

To Input
Transformer
Primary

Fig.5

THE USE OF PADS IN AN EQUALIZER
CIRCUIT.

would exist at some lower frequency
where leakage and capacity might be
neglected.

USE OF PAD

Now let it be assumed that the pri-
mary is fed by some impedance lower
than the value intended. The resultant
transformer frequency characteristic
will be peaked at the high-frequency
resonance point. This condition would
exist with- low-frequency equalization.
The result would be high- and low-
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dividing (2) by 2. The 10,000 cycles is
then multiplied (2) by 88 to obtain a
frequency 10,000 cycles below the as-
signed frequency of the transmitter.
Next, a beat between the 880,000-cycle
standard frequency and the transmitter
oscillator (2) is obtained in detector
(1). This beat is exactly 10,000 cycles
if the transmitter is on its assigned fre-
quency, or is 10,008 when the trans-
mitter is 8 cycles above its assigned fre-
quency. By beating the 10,008 cycles
against the standard 10,000 cycles in

frequency equalization whether it were
desired or not. To remove this difficulty,
a pad should be placed between the
equalizer and the input transformer to
isolate the impedance fluctuations of the
equalizer from the transforiner primary.
A pad should also be used before the
equalizer to prevent distortion caused
by working the tubes of the preceding
equipment into a plate load lower than
that which is optimum for naximum
power output with minimum distortion.
See Fig. 5.

This type of distortion is most notice-
able with high-frequency equalizers
which present a low impedance to the
source of power at low frequencies
where the voltage amplitudes of the sig-
nal are greatest.

TRANSATLANTIC RADIO
TELEPHONE IMPROVED

HOW AN ANTENNA can be aimed into a
beam of radio waves and made to sclect
a single component was described by
Messrs. E. Bruce and A. C. Beck, en-
gineers of the Bell Telephone Labora-
tories, at a meeting of the Institute of
Radio Engineers, April 3, 1935, at the
Engineering Building, New York. In
their passage over long distances short
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detector (2), an 8-cycle signal is ob-
tained. This is produced as a two-phase
circuit by suitable circuits, and is used
to drive a syvnchronous motor. The
two phases are necessary in order to
distinguish whether the transmitter is
above or below its assigned frequency.
The motor which is driven by the 8-
cycle beat turns a variable condenser in
the transmitter oscillator (2). When
the transmitter frequency has been
changed by 8 cycles, the frequency to
the motor falls to zero and the motor
stops, leaving the transmitter exactly
on frequency.

ADVANTAGE OF SYSTEM

While it would be simpler to obtain
the transmitter frequency from the
standard signal and amplify it in the
transmitter, this method would allow the
transmitter to stop if the standard signal
were interrupted. In the method shown,
the transmitter remains at its previous
frequency as precisely as possible with
a piezoelectric oscillator (2). While
lengthy interruptions of the standard
are not frequent, momentary disturb-
ances, even single clicks, would have
a disastrous effect in the simpler method
nentioned.

The deviation of 8 cycles used as an
illustration is many times greater than
actually occurs with this system.

(To be continued)

radio waves are separated into several
beains which often interfere with each
other and cause fading. These separate
heamis result from the many reflections
between the ecarth and the electrified
layers of the upper atmosphere, which
the radio wave experiences as it is being
transmitted from the sending to the re-
ceiving station. This splits the original
wave into a number of separate com-
ponents which arrive at the receiving
station at slightly different times and
from somewhat different directions. If
only one of the several components is
picked up fading can be very much re-
duced. Experiments which Messrs.
Bruce and Beck have made show that
by using an adjustable antenna it is pos-
sible to segregate one of the beams from
the rest and thus improve the clarity
of reception. The antenna used con-
sisted of single strands of wire con-
nected in the form of a diamond 600
feet on a side. The method is not ap-
plicable to home radio because a very
large antenna is required, but it will
improve transatlantic radio-telephone
reception and be of bhenefit to the radio
enthusiast who listens to programs
which are rebroadcast by local stations
after having been received by a steera-
ble antenna from some over-sea station.
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CONTROLLING
OVER-MODULATION

By P. S. GATES
Chief Engineer
GATES RADIO & SUPPLY CO.

THE DESIRE TO prevent over-modulation
is, of course, one of foremost promi-
nence in modern radio broadcasting.
Every broadcast engineer knows that
distortion, broadness and sideband dis-
turbances result from over-modulation,
and as a result, nearly every engineer
keeps the average program level at a
point between 75 and 80 percent modu-
lation, so that crescendos and sudden
peaks will not exceed 100 percent
modulation at any time.

The broadcast engineer of today is
to he complimented on the fact that in
very few cases has over-modulation
prevailed knowingly. He has insisted
on cathode-ray equipment or meters to
make sure of this point.

MODULATION AND AVC

In radio receivers, we have automatic
volume controls to act primarily as a
medium against fading. In broadcast-
ing we have, however, the old and fair-
ly reliable manually-operated gain con-
trol. Needless to say, the extreme prob-
lems in constant level do not exist in
broadcasting that do in a radio receiv-
er, but at the same time it does seem
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® A SYSTEM OF AUTOMATIC

CON-

TROL FOR PREVENTION OF OVER-
MODULATION, USING CLASS B AM-
PLIFIER AND RELAYS

that some automatic method should pre-
vail in the modern broadcast plant to
prevent a sudden increase in the pro-
gram level 1n causing over-modulation
before the engineer can reach the
gain control. In the larger stations,
where the program is monitored both
at the studio and the transmitter,
the danger of not observing an in-
crease in program level is slight, but
even the most accurate monitoring is
subject to error. The smaller station,
usually having only one operator on
duty, will appreciate some device that
would operate automatically to positive-
ly prevent over-modulation, not by a
visual indicator, but by a method of
reducing the gain of the amplifier to
a point of 100 percent modulation or
less, automatically.

Relay Relay Reloy Relay Relay
No.{ No.2 No.3 No. Ne
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DIAGRAM OF AUTOMATIC OVER-MODULATION CONTROL. THE VALUES OF R-2 TO R-6 ARE
DEPENDENT ON THE AMPLIFIER INPUT IMPEDANCE.
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OVER-MODULATION

Many times the control operator has
switched to a remote point where a
husky announcer was yelling at the
top of his voice about a fifty-yard run
around left end, and sending all meters
on the transmitter to the peg. Yes, and
many an operator today is wearing a
wig because some soprano, with a plus
200-db voice, tried to force the micro-
phone half-way up the antenna lead-in.
In both cases there was tremendous
over-modulation, which may have
awakened the baby in Mrs. Jones’ home
or jarred the voice coil loose on Mr.
Listener’s new radio.

All of these things border slightly on
the ridiculous, but it must be realized
that at least 50 percent of the automatic
volume controls in receivers are there in
name only, especially in off-brand sets,
and there are lots of them. Moreover,
avc, or no ave, over-modulation ruins
program quality. So the broadcaster
should do something to prevent these
sudden bursts of volume or excessive
audio peaks from leaving the station.
It is agreed that the human hand is not
quick enough to get to the gain control
in time to prevent them. especially if
the operator is busy typing his log, etc.

MEANS OF PREVENTION

In broadcasting we must have a more
positive method of automatic volume
control than in receiving. The idea of
a relay closing with a given amount of
current passing through it is well known
and relays are already in use as circuit
breakers in general electrical applica-
tions, everywhere.

Since the advent of the photoelectric
cell, relay manufacturers have devoted
a great deal of time and research to the
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perfection of relays which will close
at a low current with minimum chatter,
which makes their application ideal for
the automatic volume control or “pre-
vention of over-modulation.”

The circuit diagram of Fig. 1 illus-
trates the principle of the automatic
control. The actual method of con-
struction is optional and several com-
binations can be used as far as tube
complement is concerned. The 6A6
tube has heen shown because most sta-
tions have either 6 volts ac or dc to
light tube filaments. but a 19. a pair
of 12A’s, or any similar low-current
Class B tube may be used. The plate
supply, like that for all Class B service,
must be such that the voltage will be
constant within 5 percent between mini-
mum and maximum plate load of the
tube (Fig. 2).

PRINCIPLE OF OPERATION

The principle simply is that as the
volume increases in the station ampli-
fier, the current drain increases in the
Class B stage, as the Class B stage is
bridged across the output of the sta-
tion amplifier: and, of course, when
the current drain reaches a certain
point in the Class B stage. Relay No. 1
will close.

Now the static current of the 6A6
tube is about 17 ma per plate, or 34
ma for the tube. The pad across the
input of the Class B stage should be
adjusted so that at the normal program
volume of the station amplifier, the
plate current of the 6A6 tube will not
exceed the static amount, or in other
words, there will be no plate swing.
Now Relay No. 1 is designed to close
at 40 ma; Relay No. 2 at 45 ma; Relay
No. 3 at 50 ma; Relay No. 4 at 55 ma:
and Relay No. 5 at 60 ma.

Now to each of these relays is con-
nected a resistor, the exact value de-
pending, of course, on the input im-
pedance of the station amplifier. We
can even have a sixth relay which, when
closed, will create a direct shunt across
the input. Obviously, this relay would
close at about 80 ma. As an example.
we will say the input impedance is 200
ohms. Let us then fasten to Relay No.
1 a 150-ohm resistor; to No. 2 a 125-
ohm resistor, and so on down, in 25-
ohm steps, to a direct short if Relay
No. 6 is added. These resistor values
are merely examples and do not repre-
sent the true values, as they would
again depend on the position of the
master gain control on the station
amplifier for normal program level.

Each of the resistors is so arranged,
as shown in the circuit diagram, that
they parallel the input line of the sta-
tion amplifier when the relay closes.
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DIAGRAM OF SUITABLE POWER-SUPPLY_ FOR
THE AUTOMATIC OVER-MODULATION CONTROL.

OPERATING PROCEDURE

Now witli the pad at the input of
the Class B amplifier adjusted so that
there is no plate swing in the 6A6 tube
at average program level, let us say
that Madam Screecho is introduced. She
opens up her solo quite conservatively
and Mr. Operator proceeds to type his
log or take meter readings, unaware
that Madam Screecho will soon develop
an unlooked-tor crescendo, when all at
once she opens up and with a rush to
the mike, attempts high “C.” Well, as
far as high “C” is concerned, most of
it stays in the studio, or at least her
extra efforts for volume are wasted, as
perhaps Relays 1, 2 and 3 have closed,
pulling the program down to normal
volume; or, if our soprano loses all con-
trol of herself, she may have closed
Relay 6 for a moment which, all in
all, prevented over-modulation, allowed
Mrs. Jones’ baby to keep sleeping.
cheated the service man out of a repair
job on Mr. Listener’s loudspeaker and,
best of all, saved the operator’s hair.

The addition of the automatic control
will not affect the operation of the
transmitter in any way. When the pro
gram level is normal, the automatic con-
trol is not in operation, and not until
the level goes dangerously high will it
automatically go into action.

It may be thought that an instrument
of this kind would prevent crescenaos
and destroy the created shadings m
musical renditions, which is not tne
case, as it should be remembered that
the automatic control “input pad” is ad-
justed not to allow plate swing in the
Class B stage until 100 percent moau-
lation is reached.

If desired, constant-impedance net-
works may be used instead of single
resistors to float across the input when
the relays close, but as they close as a
rule only for a short instant, this will
not be necessary, as the automatic cun-
trol is only a protection and not the
master gain control.

The entire unit can be built on a 10”
by 19” panel. The relays should he
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mounted on a celotex base to prevent
excessive noise.

THE RELAYS

Of major consideration are the re-
lays. These, of course, carry the brunt
of the work. In the first place, the re-
lay designed to close at 45 ma must be
able to carry the current of the relay
closing at 65 ma. Also, the windings
should have as low a dc resistance as is
possible for good operation without
chatter, and show good accuracy. The
relays should be in dust-proof contain-
ers so that the action will remain good
and the contacts clean.

The one point to consider is the ac-
tion of the relay when the plate swing
is just to the current point where the
relay closes, or when the current swings
rapidly below and above the critical
point, caused, we will say, by vibrato in
a single musical instrument. In this
case, the relay will close just the same
as for any other reason. However, the
resistance controlled by Relay No. 1
is usually designed to effect about a
3-db attenuation, so that the drop will
not be great at the first step. In this
case, an instrument with vibrato which
might cause the relay to chatter, so to
speak. would not cause a noticeable
change in volume, but would prevent
over-modulation.

By using the automatic controt, we
have no change in the standard speech
equipment whatsoever. If the gain of
the station amplifier is too high, the
control operator pulls it down the same
as always.

The purpose of the automatic controi
is purely in the nature of a partial cir-
cuit-shunting device to go into action
when the gain of the amplifier exceeds
the safety point for 100 percent modula-
tion.

[ ]

INTERFERENCE IN FRANCE
SEVERAL MONTHS ago the French High
Commissioner appointed a commission
to study the causes of local static and
ways of eliminating it. This com-
mission, composed of the French
Adviser to the Lebanon Department
of Posts and Telegraphs, the French
Director of Economic .Affairs at: the
High Commissariat, the French Man-
ager of Radio Orient (subsidiary
of “Compagnie Generale de Tele-
graphes sans Fil”), and a few French
and Lebanese radio amateurs, investi-
gated and suggested to the High Com-
missioner that he issue a decree com-
pelling all persons using electric motors
in any city to equip them with special
condensers so as to eliminate local static.
The High Commissioner is said to have
promised to issue the necessaryv decree.
(Electrical Division, Department of

Commerce.)

COMMUNICATION AND
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TELECOMMUNICATION

PANORAMA OF PROGRESS IN THE FIELDS OF COMMUNICATION AND BROADCASTING

NATIONAL PRIMARY STANDARD
OF RADIO FREQUENCY

THE NATIONAL primary standard of
radio frequency, described in the Feb-
ruary number of the Journal of Re-
search (RP59), consists of two inde-
pendent groups of piezo oscillators using
specially prepared quartz plates operat-
ing under controlled conditions as re-
gards temperature, pressure, humidity,
and volitage. The first group, known as
section 1, was a commercial develon-
ment and consists of four piezo oscilla
tors with frequencies of 100 kc. Sec
tion II, which was constructed at the
Bureau, consists of two piezo oscillators,
one having a fundamental frequency of
100 ke and the other 200 ke. An out-
put of 100 kc is obtained by means of a
submultiple generator. A separate volt-
age-supply system is provided for each
section. Rectifiers furnish filament and
plate voltages, which are filtered and
held constant by an automatically ad-
justed battery-charging system.

The absolute frequency of one of the

WMAZ GOES 1000 WATTS TO THE RIGHT.
A VIEW OF THE NEW TRANSMITTER BUILDING,
AND BELOW. G. P. RANKIN, JR.. CHIEF ENGI-
NEER. DESIGNER AND BUILDER OF THE CLASS
B TRANSMITTER OF THE SOUTHEASTERN
BROADCASTING CO.. MACON, GA.

APRIL
1935 @

units of each section is checked daily
against the Arlington time signals by a
synchronous-motor clock driven by the
one hundredth submultiple of the fre-
quency of the controlling umit. The
daily measurements provide a check on
the frequency variations of the standard
over an extended period. Frequency
variations over short intervals are
shown by an automatic recorder of the
frequency difference between one of the
units of section | and each of the other
five units.

Submultiple frequencies from the pri-
mary standard are used in several lab-
oratorics of the Bureau. A standard
irequency of 5,000 kc is transmitted
four hours a week and is extensively
used by radio manufacturers, radio-
transmitting stations, and testing lab-
oratories throughout the United States
in the calibration of standards of fre-
quency. These transmissions are main
tained in agreement with the primary
standard.

Curves presented for the two units,

WWW . americanradiohistorv.com

MAIN COUPLING EQUIPMENT OF WOR'S NEW
50-KILOWATT TRANSMITTER AT CARTERET, N. f.
AT THE LOWER LEFT CAN BE SEEN THE BEGIN.
NING OF THE NITROGEN-FILLED TUBE THROUGH
WHICH THE CONCENTRIC TRANSMISSION LINE
RUNS UNDERGROUND FOR 600 FEET TO THE
ANTENNA SYSTEM. A SPECIALLY MOUNTED
WESTON HIGH-FREQUENCY AMMETER, READING
UP TO 40 AMPERES, PROVIDES A FINAL CHECK
ON THE STATIDN'S HIGH OUTPUT AS IT LEAVES
THE TRANSMITTER BUILDING.

measured in terms of the Arlington time
signals, do show a small increase
m frequency with time. The unit
with the smaller change showed a fre-
quency drift of about one part in 10
million per month. (Technical News
Bulletin, February, 1935.)

L J
CANADA EXTENDS RADIO
FACILITIES

IT HAS BEEN ANNOUNCED in the press
that the Canadian Radio Commission
contemplates a construction program in-
volving an expenditure of approximately
one million dollars to give more com-
plete radio coverage throughout the
Dominion and to eliminate those dead
spots which exist in some sections of
Canada at which radio reception is very
difficult, and in some instances without
effect. The execution of the contem-
plated plans would eradicate the numer-
ous complaints which are received from
the various sections of Canada com-
plaining of poor reception, or none at
all, according to Electrical Foreign
Trade Notes of March 15, 1935.

Modern stations of reasonable power
would be erected in various sections
where coverage has been inadequate.
The surveys by the Commission show
that these areas exist particularly in the
Maritime Provinces, a section of Que-
bec, part of Ontario, Saskatchewan, part
of Alberta, and a great part of British
Columbia.—(H. M. Bankhead, Com-
mercial Attache. Ottawa.)

COMMUNICATION AND
BROADCAST ENGINEERING
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FEDERAL COMMUNICATIONS CoMmMISSION REPORTS

TICKER SERVICE

ON FEBRUARY 0, the Telegraph Division
granted special permission to the Western
Union Telegraph Co,, to establish rates for
Chicago Mercantile Exchange ticker ser-
vice at St. Louis, Mo, effective on one
day’s notice. Special permission was also
granted this organization to establish rates
for New York Stock Exchange stock ticker
service at Mansfield, Ohio, and to establish
New York-New Orleans Cotton Miscella-
neous ticker service at Terrell, Texas, both
being effective on one day’s notice. This
Division, further, granted the following
special permissions to the Western Union
Telegraph Company to establish rates:
For New Orleans Cotton Miscellaneous
ticker service at El Reno and Yukon,
Okla.; Grain-Cotton-Bond  combination
ticker service at Albuquerque, New
Mexico, and Bisbee, Arizona; New York
Stock ticker service at Lake Charles, La.,
and Clearwater, Fla.; and Chicago Board
of Trade ticker service at El Reno and
Yukon, Okla. All of these are effective on
one day’s notice.

NEW WORKING FREQUENCY
FOR AIRCRAFT

oN MARCH 1, 1935, the Commission modi-
fied its Rules and Regulations to establish
a working frequency for itinerant aircraft,
in addition to 3,105 kilocycles now author-
ized. The modification of the rules and
regulations is as follows:

“(1) Change the list in Rule 229 oppo-
site 3,120 kilocycles (Page 73) to read
‘Aircraft, Ship Telegraph and Coast Tele-
graph.’

“(2) Add to Rule Z62a (A) 3,120 kilo-
cyles; national working frequency for all
itinerant aircraft, this frequency to be used
in lieu of 3,105 kilocycles for working pur-
poses on itinerant aircraft equipped for
transmission on two frequencies; it shall
not, however, be mandatory for aircraft
not having a rapid means of frequency
changing from 3,105 kilocycle to 3,120 kilo-
cycles,”

ORDER OF ORGANIZATION

AT A SPECIAL MEETING of the Commission
en banc, on March 9, attended by Commis-
sioners Sykes, Prall, Case, Walker and
Stewart, the followmg Order of Organiza-
tion was adopted, effective March 11, 1935:

Commissioner Prall, as Chairman of the
Federal Communications Commission, was
assigned to each Division as a member, re-
placing Commissioner Sykes on the Tele-
graph and Telephone Divisions.

Commissioner Sykes was assigned to the
Broadcast Division.

The action of the Broadcast Division in
delegating to Commissioner Brown the task
of holding hearings in Texas and Califor-
nia, was approved by the Commission.

The new order of meetings of the Fed-
eral Communications Commission is as fol-
lows:

1. The Broadcast Division meeting will
be held each Tuesday, at 10:00 a. m.

2. The Telegraph Division meeting will
be held each Tuesday, at 2:30 p. m.

3. The Telephone Division meeting will
be held each Wednesday, at 10:00 a. m.

4. The Commission en banc meeting will
be held each Wednesday, at 2:30 p. m.

The Chairman of the Commission dele-
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gated Commissioner Case, in the absence
of Commissioner Payne, to continue to sit
in on the Telegraph Division hearing.

Additional Changes

The Commission also announced the fol-
lowing additional changes in the organiza-
tion of its three divisions:

Commissioner Norman S. Case was as-
signed to the Broadcast Division and Com-
missioner Thad H. Brown was assigned to
the Telephone Division.

Effective March 11, 1935, Commissioner
Case will act temporarily for Commis-
stoner Brown m the Telephone Division.

Division Meetings

At a Special Meeting of the Broadcast
Division, Commissioner E. O. Sykes was
named Chairman and Commissioner Nor-
man S. Case was named Vice-Chairman.

At a Special Meeting of the Telephone
Division, Commissioner Thad H. Brown
was named Vice-Chairman.

Anning S. Prall, Chairman of the full
Commission, will serve on each division.
The divisions and personnel follow :

Division No. 1—Broadcasting

Commissioner E. O. Sykes, Chairman.

Commissioner Norman S. Case, Vice-
Chairman.

Conunissioner Anning S. Prall.

Division No. 2—Telegraph
Commissioner Irvin Stewart, Chairman.
Commissioner George Henry Payne, Vice-

Chairman.
Comnmissioner Anning S. Prall.

*  Division No. 3—Telephone
Commissioner Paul A. Walker, Chairman.
Commissioner Thad H. Brown Vice-

Chairman. i
Commissioner Anning S. Prall.

NATIONAL CONFERENCE CALLED
BY BROADCAST DIVISION

THE COMMUNICATIONS COMMISSION, in its
report to Congress, as required by Section
307 (c) of the Communications Act, under
the caption “Proposed Action” stated,
among other things; the following:

“The Commission proposes to hold a
national conference at an early date in
Washington, at which time plans for mu-
tual cooperation between broadcasters and
non-profit organizations can be made, to
the end of combining the educational ex-
perience of the educators with the program
technique of the broadcasters, thereby bet-
ter to serve the public interest. The con-
ference should also consider such specific
complaints as might be made by non-profit
groups against the actions of commercial
broadcasters in order that remedial meas-
ures may be taken if necessary.

“The Commission intends also actively to
encourage the best minds among broad-
casters and educators alike in order to de-
velop a satisfactory technique for present-
ing educational programs in an attractive
manner to the radio listener. Cooperation
with the United States Commissioner of
Education and other governmental agencies
already established to assist in building
helpful radio programs will be sought to
an even greater degree than it now exists.
The results of the broadcast survey, which
is now being conducted by the Commission

WwWwWw.americanradiohistorv.com

10 determine the amount and quality of sec-
ondary service of large metropolitan broad-
casting stations in remote sections of the
United States as well as by broadcast sta-
tions generally, will be studied with the
thought in mind of providing the best pos-
sible service to every American radio list-
ener and to provide him with a well-bal-
anced selection of non-profit and public-
interest programs. The results of a direct
questionnaire survey now under way will
be studied with the same thought definitely
i mind.

“The Commission feels, in particular,
that broadcasting has much more import-
ant part in the educational program of the
country than has yet been found for it. We
expect actively to assist in the determina-
tion of the rightful place of broadcasting
in education and to see that it is used in
that place.

“There have been protests, particularly
by persons interested in the preservation
of the broadcasting facilties of educational
institutions, against the procedure under
which licensees are required to defend their
assignments in hearings upon applications
of other parties. The Commission now
proposes that provisions be made to con-
duct informal, preliminary hearings on ap-
plications that appear from examination to
be antagonistic to established stations, or
likely adversely to affect the interests of
any established station, to determine
whether the application violates any pro-
vision of the Communications Act or the
Rules and Regulations of the Commission,
or whether or not the applicant is legally,
financially and technically qualified to con-
test the use of a radio facility with an ex-
isting station. Under such a provision, ap-
plication found inconsistent with law or
regulations and applications of those found
not qualified to operate stations will be re-
fused without requmng the presence of
licensecs of existing stations at hearings.

“It is the earnest belief of the Commis-
sion that the action planned by it will ac-
complish results which will prove of lasting
benefit to the broadcast structure as well
as to the Americar radio public. The Com-
mission seeks to accomplish the purposes
for which the non-profit interests and the
broadcasters are earnestly working with-
out the necessity of any radical realloca-
tion, which would precipitate dissatisfac-
tion and chaos and which would tend only
to complicate and impede true progress in
the broadcast public service.

“In making this report, the Commission
is not unmindful of the sincerity with which
the well-considered arguments were pre-
sented by the non-profit organizations sup-
porting the proposal of a statutory alloca-
tion as well as by the broadcasters gener-
ally. The fine spirit and cooperation were
most helpful. The Commission does not
wish to seem to disregard the requests of
the non-profit organizations. It is to ef-
fectuate these requests and to accomplish
the greatest and widest good that the Com-
mission will undertake the action outlined
i this report. It is our firm intention to
assist the non-profit organizations to ob-
tain the fullest opportunities for expres-
sion. Every sound, sensible and practical
plan for the bettérment of the broadcast
structure will be speedily effected.”

The Commission en banc has delegated
to the Broadcast Division the power and
duty of calling and holding this confer-
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ence. Pursuant thereto, the Broadcast Div-
ision called a national conference of all
broadcast licensees of the Commission, the
National Association of Broadcasters, all
chain broadcasting companies, all educa-
tional, religious and non-profit eleemosy-
nary institutions and all persons, groups
and associations of every character inter-
ested in the subject to be present and par-
ticipate in this conference. The coopera-
tion and participation of all governmental
agencies, particularly the United States

mmissioner of Education, are especially
requested by the Broadcast Division. It is
also hoped that, at this hearing, definite
plans may be presented for consideration
and study.

The conference will be held in the of-
fices of the Commission in the New Post
Office Building, in Washington, D. C., be-
ginning at ten o’clock Wednesday, May 15.

The Commission would like for those
who desire to participate to inform it of
this fact not later than April 24, so that an
agenda may be prepared by the Division.

APPLICATIONS GRANTED FOR NEW
STATIONS

Telephone Division

March 7, 1935.

ATLANTIC COMMUNICATIONS
CORP., granted construction permit, ex-
perimental service, portable-mobile (points
along the Schuylkill and Delaware Rivers),
30,100, 31,100, 31,600, 33,100, 34,600, 35,600,
37,100, 37,600, 38,600, 40,100, 40,600, 41,000
ke, l.g watts; same except 30 watts power.
March 27, 1935.

MUTUAL TELEPHONE CO, Ulupa-
lakua, T. H., granted construction permit,
general experimental, 220,000 kc, 100 watts;
also authority to communicate as a point-
to-point telephone station in fixed public
service on an experimental basis only un-
der the exceptions of Rule 320. Same,
with the exception of a frequency of 230,-
000 ke, was granted for Kaunakakai, T. H.

Broadcast Division

February 19, 1935,

ACK W. HAWKINS AND BAR-
NEY N. HUBBS, Pecos, Texas, granted
construction permit, 1,420 kc, 100 watts,
unlimited time.

W. B. GREENWALD, Hutchinson,

Kansas, granted construction permit, 1,420
ke, 100 watts, unlimited time.

February 26, 1935.

THE ARDMOREITE PUBLISHING
CO., Inc, Ardmore, Oklahoma, granted
construction permit, 1.210 k¢, 100 watts,
daytime.
GARDEN CITY BROADCASTING

CO. (Homer A. Ellison and Frank D.
Conrad), Garden City, Kansas, granted
construction permit, 1,210 kc, 100 watts,
unlimited time.

March 5, 1935.

SOUTHERN MINNESOTA BROAD-
CASTING CO., Rochester, Minn., grant-
ed construction permit, 1,310 ke, 100 watts,
unlimited time.

Mareh 19, 1935,

LOUIS WASMER. Inc., Spokane. Wash-
ington, granted two construction permits,
general experimental station, mobile, 31,-

100, 34,600, 37,600, 40,600 kc, 2 watts.
FLORIDA CAPITOL BROADCAST-
ERS, Inc, Tallahassee, Florida, granted
construction permit, 1310 kc, 100 watts,
unlimited time.

SOUTHERN MINN. BROADCAST-
ING CO.. Rochester, Minn., granted spe-
cial temporary authorization to operate a
portable transmitter on 1,310 k¢, to con-
duct field-strength measurements and tests
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in and around Rochester, between the hours
of 12 midnight and 6 a. m., cst, in order
to determine transmitter site.

March 26, 1935.

THE MONOCACY BROADCAST-
ING CO., Frederick, Md., granted con-
struction permit, 900 kc, 500 watts, day-
time only.

BENSON POLYTECHNIC SCHOOL,
Portland, Ore., granted construction per-
mit, general experimental, portable-mobile,
31,100, 34,600, 37,600, 40,600, 86,000-400,000
ke, 25 watts; also authority to communi-
cate as broadcast pickup station in tempor-
ary service and on an experimental basis
only

Telegraph Division

February 20, 1935.

AERONAUTICAL RADIO, Inc, Cin-
cinnati, Ohio, granted construction permit,
2,906, 3,072.5. 3,088, 4,937.5, 4,952.5, 4,967.5,
5,672.5, 5,692.5, 3,062.5 kc, 75 watts.
WARDS COVE PACKING CO, Al-
aska, granted construction permit, public
coastal - coastal harbor, 2,538 kc, 50 watts.
CITY OF WICHITA, Kansas, granted
construction permit, 24 applications, port-
able-mobile, 30,100, 33,100, 37,100, 40,100
ke, 4.5 watts. Granted authority to com-
municate as municipal police station in
emergency service on an experimental basis
only under exceptions of Rule 320.

C. F. TOLMAN AND H. F. LYNN.
Robinson Mine, Calif., granted construc-
tion permit, 2,726, 3,190 ke, 25 watts, to be
used only for emergency communication
involving safety of life during periods
when no other means of communication
are available; same at Grass Valley, Calif.
February 27, 1935,

PACIFIC ALASKA AIRWAYS, Inc,
Skagway, Alaska, granted construction
permit, aviation-aeronautical and aeronauti-
cal point-to-point, 3,082.5. 5,692.5, 8,220:
2,648, 3,0825, 4,125, 8,015 kc unlimited.
6,570 kc day only, 20 watts.
AERONAUTICAL RADIO, Inc, Ba-
kersfield and Sacramento, Calif., granted
construction permits, aviation-airport, 278
ke, 15 watts.

SUPERIOR OIL PRODUCING CO, N
C-13744_ granted license, aviation-airport.
3,105, 5,602.5, 3,232.5, 2,922, 4,122.5, 3,072.5,
4,937.5, 3,088, 4.967.5, 51225, 3,147.5, 5,-
662.5, 3,322.5, 5,572.5, 3,162.5 ke, 50 watts.
HUDSON COUNTY BOULEVARD
COMMISSION, Jersey City, N. J., grant-
ed construction permit, general experi-
mental, 30,100; 33,100, 37,100, 40,100 ke,
25 watts.

CITY OF OIL CITY, Pa., granted con-
struction permit, police service, 2,482 ke,
50 watts.

FLORIDA POWER CORP., St. Peters-
burg, Florida, granted construction per-
mit, portable-mobile, special emergency
service, 2,726 kc, 50 watts.

ALASKA JUNEAU GOLD MINING
CO., Juneau, Alaska, granted construction
permit and license, special emergency ser-
vice, 2,726 kc, 25 watts; Taku Inlet, Al-
aska. construction permit and license, 2,726
ke, 25 watts.

March 6, 1935.

CITY OF FRESNO, Calif, granted
construction permit, general experimental,
portable-mobile, 37.100, 40,100 kc, 5 watts.
TAMPA NEW ORLEANS TAMPICO
AIR LINES, Inc, NC-11729, NC-11730,
NC-11732, granted aviation-aircraft license.
1,638 ke for direction finding, 3,105 k¢ for
communication with any ground station,
5,515 ke for communication with ship and
coastal stations when in flight over sea, 15
watts. NC-11731. granted aviation-aircraft
license, 1,638 ke for direction finding, 3,105
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ke for communication with any ground
station, 500 kc international calling dis-
tress frequency, 4,140, 5,515, 6,210 kc for
communication with ship and coastal sta-
tions when in flight over sea; two trans-
mitters, one 15 watts, one 25 watts.

March 12, 1935.

CITY OF AKRON, Ohio, Municipal
Airport, granted construction permit, 278
ke, 15 watts.

PIONEER SEA FOODS CO., Eyak
River, Alaska, granted construction permit,
public coastal - coastal harbor service, 2,538
ke, 50 watts.

GENEVA POLICE DEPARTMENT,
Geneva, N. Y., granted construction permit,
general experimental service, 30,100, 33,100,
37,100, 40,100 kc, 50 watts.

CITY OF SAN GABRIAL, Calif,
granted construction permit, 30,100, 33,100,
37,100, 40,100 kc, 50 watts. Three applica-
tions were also granted for similar mobile
equipment.
METRO-GOLDWYN-MAYER CORP.,
granted construction permit, portable-mo-
bile (ships), 2 applications, 31,600, 35,000,
38,600, 41,000 kc, S watts. Authority was
also granted to communicate as a motion-
picture station in temporary service and on
an experimental basis only, for the purpose
of determining the usefulness of ultra-high-
frequencies for synchronization of ships
and cameramen during actual filming of a
motion picture while at sea, for period
ending November 1, 1935.

CITY OF RADIO CITY, South Da-
kota, granted construction permit, police
service, 2,450 ke, 50 watts.

PIONEER SEA FOODS CO, Eyak
River, Alaska, granted construction per-
mit, fixed public point-to-point telephone
service, 3,092.5 ke, 50 watts.

PAN AMERICAN AIRWAYS, Inc,
Alameda, Calif., granted construction per-
mit, aviation-aeronautical and aeronautical
point-to-point, frequencies: (a) 2,870, 8,-
220, 12,330, 16,440 ke, (b) 2,648, 16,240 kc,
power 350 watts. Points of communication
on (a) to be primarily with aircraft sta-
tions in Trans-Pacific Service, and (b)
with aeronautical point-to-point stations on
the Trans-Pacific Route. Experimental au-
thority was granted for period of tests cov-
ered by Rules 217 and 218 covering the
following frequencies: (a) primarily for
communication with aircraft stations in
Trans-Pacific Service, 5,035 and 5,165 ke,
unlimited hours; (b) for communication
with aeronautical point-to-point stations on
Trans-Pacific Route: 2,986, 5,035 and 5,165
ke, unlimited hours, and 6,570, 6,580, 8,220,
12,330 kc subject to condition that no in-
terference is caused to international mobile
scrvice. The Pan American Airways, Inc,,
was also granted the same for Glen Dale,

lif.
CITY OF EVANSVILLE, Indiana,
granted construction permit, 2 applications,
mobile, general experimental service, 30,100
ke, 5 watts.
March 19, 1935.
WALKER P. INMAN, NC-3138, grant-
ed aviation-airport license, frequencies:
(a) 3,105; (b) 2,922, 4,1225; (c) 4,967.5,
3,088, 4,937.5, 3,072.5; (d) 55925, 3,1825,
512255, 3,1475, 56625, 3,322.5, 55725,
3,162.5 kc. Power 50 watts (a) with any
ground station, (b) with Green Chain sta-
tions, (¢) with Blue Chain stations, (d)
with Red Chain stations,
BAMBERGER BROADCASTING SER-
VICE, Inc.. Carteret, N. J.. granted
construction permit, 339.2 ke, 30 watts.
RCA MANUFACTURING CO, Inc,
Camden, N. J., granted construction per-
mit, 2.398. 3.492.5. 4.797.5. 6.425 ke, 1,500

watts.
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VETERAN WIRELESS OPERATORS

ASSOCIATION NEWS

W. J. McGonigle, Secretary, 112 Willoughby Avenus, Brooklyn, N. Y.

CRUISE REPORT

NOW THAT SOME of the excitement attend-
ant upon the simultaneous Dinner Cruises of
the New York, San Francisco, Chicago and
Boston Chapters of the V. W. O. A. has
subsided and a comprehensive report has
been rendered, we should like to submit
some of the highlights of the Tenth Anni-
versary celebration of our founding.

telephone conference hook-up was
arranged between the four dinners and the
Chairman of each Chapter addressed each
of the other Chapters. V. Ford Greaves,
of the Federal Communications Commis-
sion, addressed us as the Chairman of the
San Francisco Chapter. Dwight M.
Williams then greeted the assembled audi-
ences from the Chicago Dinner followed
by Charles Kolster acting in the capacity of
Boston Chapter Chairman. George Clark,
our President, and Fred Muller, Junior Past
President, each greeted the newly formed
Chapters from the New York Dinner
Cruise.

Many thanks are due Fred Dewey, Man-
ager of the Metropolitan District in Sau
Francisco for the Mackay Radio and Tele-
graph Company; Ray Meyers and Thomas
Stevens of Radiomarine; and V. Ford
Greaves of the Federal Communications
Commission, for their splendid work in
making possible the first Dinner Cruise of
the V. W. O. A. on the West Coast.

Likewise Dwight M. Williams of the
RCA Institutes; George Martin of Radio-
marine in Chicago; Guy R. Entwistle of
the Massachusetts Radio and Telegraph
School ; Charles Kolster; and Harry Chet-
ham, Chief Radio Operator of the Somer-
ville Police Radio Department, are hereby
tendered our heartfelt thanks for their un-
tiring efforts in conjunction with the
inaugural Dinner Cruises of the V.\V.0.A.
in Chicago and Boston.

MARCON! TELEGRAM

London, February 9, 1935.—Veteran
Wireless Operators Assocnauon (received
February 11th) Hotel Montclair. New
York City:—CORDIAL GREETINGS
TO MY FELLOW VETERAN WIRE-
LESS OPERATORS ASSEMBLED IN
NEW YORK FOR 1935 ANNUAL DIN-
NER STOP EVERY YEAR THE DI-
VERSITY AND EXTENT OF WIRE-
LESS COMMUNICATIONS GROWS
BUT THE FINE PIONEERING SPIR-
IT OF THE SERVICE MEETS EACH
NEW DEMAND WITH ZEAL ABIL-
ITY AND ASSURANCE OF SUCCESS
STOP LONG MAY IT CONTINUE SO
WITH HEARTY VETERANS TO
LEAD THE YOUNGER GENERA-
TION TO NEW SPACE TRIUMPIIS
STOP PERSONAL REGARDS TO
PRESIDENT CLARK MR SARNOFF
AND MY MANY OTHER FRIENDS
WITH YOU TONIGHT (SIGNED)
MARCONI
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SOUTH POLE GREETINGS

THANK YOU FOR YOUR MES-
SAGE STOP THE MEMBERS OF
THE EXPEDITION JOIN ME IN
HEARTILY RECIPROCATING YOUR
GREETINGS. (SIGNED) R.E.BYRD.

Also from the S/S. Jacob Ruppert at
the South Pole the following message was
received at the Tenth Anniversary Cruise:

FROM THE ANARCTIC ICE-FILLED
SEAS WE SEND OUR HEARTIEST
GREETINGS AND BEST WISHES
FOR A GRAND BANQUET STOP
WE WILL TAKE AN EXTRA GOOD
LOOK AT ALL THE SURROUND-
ING ICEBERGS AND THINK OF
YOU ALL WHO HAVE SOMETHING
ELSE TO ADD TO YOUR ICE.
(SIGNED) C. O. PETERSEN AND C.
BAILEY.

GOLD MEDAL AWARD

The Annual Gold Medal of the Veteran
\Wireless Operators Association, for the
outstanding performance in the line of duty
on the part of radiomen during 1934, was
awarded at the Tenth Anniversary Cruise
to George \V. Rogers, former Chief Radio
Officer of the T. E. L. Morro Castle. Dr.
Donohue, Mayor of the City of Bayonne,
Mr. Roger’s home town, presented the City
of Bayonne Gold Medal to Mr. Rogers
simultaneous with the V. \WW. O. A, pre-
sentation.

WHO WAS THERE?

E. Jay Quinby, of the RCA Manufactur-
ing Company Advertising Staff, led a large
delegation from the Camden headQuarters
E. Jay performed superbly as the District
Attorney in our “Home Talent” skit. In-
cluded in his party were H. P. Kasner,
J. L. O’Connell and Mr. Beal, as well as
several other members of the RCA group
in Camden. . . . Fred Muller had his brother
JC, also a veteran radioman and V.W.O.A.
member, and the Mrs. Muller and their
friends. . . . A. F. Wallis, Mackay Marine
Superintendent saw to it that a large dele-
gation attended from the Mackay organiza-
tion, included among whom were A. Y.
Tuel, Mackay Vice-President; T. E. Nivi-
son, Mackay General Superintendent; J. A.
Bossen, Marine Commercial Manager: C.

* D. Guthrie of the Marine Department; and

others from the Mackay organization too
numerous to mention. . . . W. C. Simon.
Tropical Radio Company Inspector and R.
Pheysey of the Commercial Department of
the Tropical Company, were accompanied
by a large delegation of friends. . . . A.

Costigan, Radiomarine Traffic Superm-
tendent: A. A. Isbell, RCA Communica-
tions Commercial I_)epartment Manager;
H. F. Coulter, of Radiomarine; W. S.
Fitzpatrick; C. Anderson; and W.
Aufenanger of RCA Institutes, attended
with their friends. . . . T. Hayden
brought a delegation from the Ward Leon-
ard Company in Mount Vernon. . . . Ye
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Secretary had a delegation from the Tele-
phone Company. . . . J. W. Swanson, Vice-
President of the Southern Radio Corpora-
tion had a table for his friends . . .
J. V. L. Hogan brought along his televnslon
co-workers. . . . And not to forget our lady
members—M'rs. Hughes, and of course the
beloved “Daddy”, and Miss Michelson
seemed to enjoy themselves greatly. . .
Our Treasurer, P. K. Trautwein had diff-
culty finding a seat at his own table. . . .
Maurice Schatt of Capitol Radio Engi-
neering Institute and R. H. Frey of the
Buil Lines were hearty participants.
George W. Rogers, Gold Medal recipient
was accompanied by a group of f{riends
from Bayonne. . . . Ernest Cole, Second
Radio Officer of the ill-fated S/S. Mohawk
was there to receive his Testimonial Scroll.
... Our resident agent W. S. Wilson came
up for the Dinner from Wilmington, Del-
aware. . George Street, accompanied by
Mrs. Street appeared to enjoy the program.
Ben Titow of RCA Communications was
responsible for the presence of many guests
from his company. . . . Mr. Swannecamp
and M. O. Smith of the engineering depart-
ment of the National Broadcasting Com-
pany attended with a group of their fellow
engineers. . . . Of course, our President,
George Clark was there, with his friends.
“Don Jorge” was the skipper in the “skit”
as well as master of ceremonies during the
evening—not to mention his fine perform-
ance as narrator for the “Television in
1950" demonstration. . . . Seargent Pearce,
our printer, a truly veteran radioman, and
I. R. Bristow, formerly of RCA Institutes,
were there enjoying every minute of it.
Lee L. Manley a_former Director leit ‘his
office at the H. H. Eby plant in Philadel-
phia in time to participate in the festivities.
Tambourino and Sam Schneider
former Treasurer, arrived early and helped
with the preparations. . . . T. D. Haubner
and his friends had a table. A highlight of
the evemng was the presentation by 1'DH
of the pair of telephone receivers he used
at the time he sent the first SO Sto H. J.
Hughes who was then his superior in the
United \Wireless Company. TDH paid
tribute to the fine character and amiable
spirit of the justly titled “Daddy of the
Veterans”—Henry J. Hughes. . . . Then,
too, there was Jim Baskerville of the RCA
Photophone Company and C. A. Hahne
another real old timer. . . . Arthur H.
Lynch, Frank Kurz, J. A. Hopfenberger,
. S. Egolf, J. W. Graham, Charles E.
Maps, George E. McEwen, Peter Podell
and many mapyv others were with us on
this gala evening. . . . Telegrams of regrets
were received from Fred Meinholtz, F. P.
Guthrie, George Lewis, W. Kirchhoff and
Paul Sexson in behalf of our Honorary
President.

LET US KNOW!

Have you paid your dues and have not
received a 1935 Membership card? Have
you asked us a question in a letter and
received no answer? Have you changed
your address and are we still sending your
mail to your former address? Did we fail
to send you a Membership pin or Year
Book you requested? Did we promise to
get some information for you, and didn't,
or if we did, failed to advise you? If we
have neglected to perform one of the above
functions for you or one not mentioned.
our Complaint Department is now open.
We have just dug ourseclves out from under
the Year Book Advertising and prepara-
tion, Banquet detalls, co]lectmg member-
Shlp dues, answering queries concerning

(Continued on page 25)
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OVER THE TAPE...

NEWS OF THE RADIO,

TELEGRAPH AND TELEPHONE

INDUSTRIES

VISUAL SOUND PRODUCTS
DEPARTMENT CREATED BY RCA

Mr. G. K. Throckmorton, Executive
Jice-President of the RCA Manufacturing
Company, announced the creation of a new
Visual Sound Products Department, headed
by John K. West, as Manager, to handle
the sales activities in connection with 16-
millimeter sound-on-film amateur motion-
picture cameras, 16-millimeter sound pro-
jectors, for school, home and industrial use,
slide-film mechanisms, and sound-advertis-
ing trucks.

At the samec timme, announcement was
made of the establishment of branch dis-
trict offices for the promotion and sale of
visual sound products in New York, Chi-
cago and Hollywood. Mr. E. F. Kerns is
in charge of the New York district, with
headquarters at 411 Fifth Avenue; Mr. C
S. Kernaghan is in charge of the Chicago
district, with headquarters at 111 North
Canal St, and Mr. Mark Smith is in
charge of West Coast activities in this
field.

WEBSTER CATALOG

The Webster Company, 3825 West Lake
Street, Chicago, now have available copies
of their latest catalog, No. S-35, which de-
scribes a complete line of public-address
equipment, starting in with the microphone,
and ending with the loudspeaker.

An cffort has been made to make this
catalog one that will assist in selecting the
proper type of co-ordinated equipment for
public-address installation work. The equip-
ment listed has been designed and selected
to centralize the responsibility in one manu-
facturer for the results that will be obtain-
ed in installation work with properly made
installations, it is stated.

While this catalog does not include the
entire Webster line, it is more complete
than anything they have offered up to this
time. Of course. supplementary bulletins
will be issued from time to time describing
other Webster products.

LAMPKIN LABS. MOVE OFFICE

The Lampkin Laboratories announce the
new location of their main office and shop
at Bradenton, Florida, where the manu-
facture of specialized equipment of original
design will be continued. All technical
inquiries, orders, etc.,, should be addressed
to the main office.

A sales office will be maintained at the
old address, 146 West McMillan Street,
Cincinnati, Ohio.

It was also announced that prepaid ship-
ment will be made on all orders accom-

panied by the full purchase price . . . this
in lieu of cash discount.
[ ]

WESTINGHOUSE HOLDS
POLICE-RADIO SCHOOL

An intensive three weeks’ radio training
sf_hool for a special field force of police
signal-system engineers is being conducted
at Westinghouse’s Radio Works, Chicopee
Falls, Mass., by J. G. Beard, Commercial
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Radio Engineer. The course of study cov-
ers the fundamentals of radio, lectures and
comprehensive analysis of police-radio
methods and latest engineering develop-
ments. Each “student” is a recognized po-
lice signal-system engincer of the Game-
well Company, the oldest manufacturers of
police signal systems.

In conceiving and organizing these
classes, W. C. Evans, Manager of the
Radio Division of the Westinghou.e Elec-
tric and Manufacturing Company, and V.
C. Stanley, President of the Gamewell
Company, recognized that police organiza-
tions are not necessarily qualified to cope
with the technical aspects of radio. Radio
being a new adjunct to police signal work
it is most natural that the police look to
experts in police signal systems having a
specialized knowledge of police require-
ments to furnish this modern weapon for
combating crime.

[ ]

PREMIER CRYSTAL LABS. BULLETIN

The Premier Crystal Laboratories, Inc.,
53-63 Park Row, New York, N. Y., have
recently issued their Bulletin No. 103. This
8-page bulletin covers constant-frequency
control equipment, featuring crystals, au-
merous types of crystal holders, and high-
frequency inductances and mounting bases.

Each item is well-illustrated and techni-
cal data is also given for each item.

This bulletin may be had on request.

MCRAE JOINS EASTERN AIR LINES

One of the most experienced radio en-
gineers in aviation, Don C. McRae, who
assisted in developing the first point-to-
point communication for a commercial air-
line in 1926. has joined Eastern Air Lines
as Chief Communications Engineer, it is
announced by Capt. E. V. Rickenbacker,
General Manager.

Mr. McRae has just completed building
a new transmitter that is combined with a
new receiver in a compact plane installa-
tion for TWA that is said to save 23
pounds in weight, to increase range and to
reduce static. The transmitter has an out-
put of 80 watts .nd eight frequency chan-
nels automatically selected. The installa-
tion includes a Department of Commerce
long-way receiver and an auxiliary com-
bined radio-range beacon and two-way
voice receiver operated from dry cells.

Another one of Mr. McRae's achieve-
ments was the de-icing antenna for the
Douglas beacon receiver. The device was
designed to eliminate static and “dead”
c;)nditions encountered during icing and
sleet.

HYGRADE SYLVANIA ANNUAL REPORT

Nineteen hundred and thirty-four marked
the 20th consecutive year of profitable
operation for Hygrade Sylvania Corpora-
tion and its predecessor companies, accord-
ing to the annual statement as of December
31, 1934, which was issued February 13.

Net income for the year after all charges
and taxes amounted to $874,416.54 equal
to 6.21 times the $6.50 a share preferred
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dividend requirement for 1934 and equal
to $3.81 a share on the 192,684 shares of
common stock after deducting the preferred
dividend of $6.50 a share. This compares
with 1933 earnings of $655,072.86 or $2.67
a share on the common stock.

The Company’s balance sheet showed
current assets of $4,221,876.66, or 7.9 times
current liabilities. This compared with
$3,694,625.04 on December 31, 1933.

Cash, plus U. S. Government obliga-
tions, municipal and other marketable
securities at December 31 market values,
amounted to $2,070,294.69. Similar assets
were $1,541,703.84 at the end of 1933. Year
end inventories of finished products rep-
resent less than three months’ sales.

The report notes that Hygrade Syl-
vania’s position as second largest producer
of radio receiving tubes was continued with
substantial sales increases both in domestic
and foreign sales, the company now having
accredited representation in 86 foreign
countries.

Lamp sales during 1934 maintained the
high standard of 1933.

The Company’s position as an employer
of labor places it high in its own industry
with an average number of employees of
3,099 in 1934 as compared to 2,888 in 1933,
and with total employee earnings in 1934
of $3,069,000. as compared to $2,870,000.
in 1933.

Maintaining its reputation as a “man-
agement owned” company, Directors and
Employees own 68 percent of the total
common stock outstanding, according to

the report.
L ]

ACHESON COLLOIDS BULLETIN

The Acheson Colloids Corporation of
Port Huron, Michigan, has available for
distribution Technical Bulletin No. R191,
dealing with “Colloidal Graphite—An Ideal
Ray-Focusing Anode Material for Cathode-
Ray Tubes”. Copies will be furnished free
to those interested.

V. W. O. A. NEWS
(Continued from page 24)

the Cruise, and many other details of or-
ganization. We request those of you who
have not paid 1935 dues to do so promptly
so that we may plan for the coming year.
We will try to answer queries more
promptly now that the major activity of
the year is past.

IN MEMORIAM

We learn with deep regret of the recent
decease of Cyril DeWitte Reinhard in
New York City.

“Doc”, as he was familiarly known. was
engaged in radio since 1905. He was Chief
Engineer for E. J. Simon during the war
and later Staff Supervisor for E. R. P. .
At the time of his death he was an En-
gineer in the New York Sanitation De-
partment.

On behalf of our membership we extend
our heartfelt sympathies to C. D. Guthrie,
one of the truly fine radiomen, who re-

cently lost his wife.

COMMUNICATION AND
BROADCAST ENGINEERING
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THE

MARKET PLACE

NEW PRODUCTS FOR THE COMMUNICATION AND BROADCAST FIELDS

NEW HAMMARLUND I-F TRANSFORMERS

The Hammarlund Manufacturing Com-
pany, Inc, 424-438 West 33 Street, New
York City, have recently announced their
new variable-coupling, air-tuned, interme-
diate-frequency transformers. These new
Hammarlund transformers are designed to
permit continuous variation of the mutual
inductance between primary and secondary
through a wide range of values and with-
out otherwise affecting circuit constants.
The approximate range of variation is said
to be from one-third critical coupling to
over three times critical coupling. Con-
tinuous variation between these limits may

be controlled irom the receiver panel by
means of suitable mechanical arrangements,
or, where continuous variation is not neces-
sary, the coupling may be adjusted to the
desired value and locked at that point by
means of a collar and set-screw provided
for that purpose.

The transformers lend themselves to
many types of mechanical actuating devices
for securing continuous coupling variation
by means of a panel control.

The effect of various coupling values on
the transmission characteristics of a single
transformer is shown in the accompanying
graph. In a one-stage i-f amplifier, two
transformers are used; so in this case, the
overall selectivity curve is calculated by
squaring the ordinates of the graph. Thus
the voltage ratio marked 10 becomes 100,
5 would become 25, etc. Similarly in a two-

A= Y2
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As B leA-
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KILOCYCLES OFF RESONANCE

stage i-f amplifier, three transformers
would be used and the 10 ratio would be-
come 1000 and so on.

For panel control of selectivity several
transformers can be mounted in line and
their coupling varied simultaneously. How-
ever, widening out the transmitted band in-
creases the depth of the notch in the center
of the curve. With several transformers in
cascade this notch may seriously affect
tuning and fidelity. For this reason, where
wide-band or high-fidelity reception is de-
sired, it is advisable to use three transform-
ers . . . one fixed and two variable. The
coupling of the fixed transformer may be
adjusted to substantially level off the notch
when the two variable units are close
coupled. Where a wide flat top is required,
and where extreme adjacent-channel selec-
tivity is necessary, the above precautions
do not apply and almost any number of
transformers may be ganged together. When
this is done a stop should be provided to
limit the panel control so that coupling
cannot increase to a point where the effect
of the notch becomes objectionable.

These transformers are not available in
center-tapped types. Where it is desired
to couple the last transformer into a diode.
Type AAT-CT transformers may be used.

Impregnated coils and low-loss air-dielec-
tric condensers are said to result in a
highly stable unit regardless of conditions
of temperature or humidity. The trans-
formers may be used with any screen-grid
tubes normally used as i-f amplifiers. Both
tuning adjustments are on one side of the
aluminum shield.

AMERICAN ELECTROSTATIC MIKE

The American Microphone Co., 1915
South Westerq Avenue, Los Angeles, Calif.,
announces an improved type of microphone,
known as the American Electrostatic
Microphone.
~ The Electrostatic is said to have no
inherent noise, to be immune to temperature
changes and unaffected by atmospheric

THIS GRAPH SHOWS THE EFFECT OF VA.

RIOUS COUPLING VALUES ON THE TRANS-

MISSION CHARACTERISTICS OF A SINGLE
TRANSFORMER,
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moisture and barometric pressure changes.
It has no cavity resonance and is free from
structural resonance peaks, it is further
stated. This mike is of high impedance
and can be connected directly into the grid
without a matching transformer.

Another advantage of this mike is said to
lie in the fact that it can be operated as
far as 200 feet from an amplifier without
the necessity of an intervening pre-ampli-
fier.

This microphone has been in develop-
ment in the Los Angeles laboratories of the
American Microphone Co., for over a year.
It is available in two models, Model “GA”
for stand mounting, and Model “GB”, a
hand microphone.

WEBSTER NO. A-30 AMPLIFIER

The Webster A-30 Amplifier, shown, is
a Class A unit designed to develop a high
output and at the same time provide good
tone quality and appecarance. It is recom-
mended for large indoor installations.

The tubes used in the A-30 are: Two
57’s, two 56%s, four 2A3’s, one 83, and one
80. It is a three-stage amplifier with a
power output at 5 percent distortion of 30

watts. The input impedance is for carbon
microphone, 200 ohms, and phono pickup,
8,000 ohms; while the output impedances
are 4-8-16-500 ohms. The overall dimen-
sions are 18” x 10” x 914", and the weight
is 45 pounds. This unit may be obtained for
110- or 220-volt, 50-60 cycle operation.

Further information may be obtained
from The Webster Company, 3825 West
Lake Street, Chicago.

BURGESS ANNOUNCES NEW TWIN-SIX

The Burgess Battery Company announces
a new 3-volt telephone battery to be known
at the Burgess Twin-Six. This battery is
designed to replace two No. 6 dry cells.

It is a compact, square battery in a
water-proof, heat-welded jacket. It is said
to weigh 40 percent less than two No.
6's and take up 30 percent less space on
shelves or in linemen’s cars or trucks.
Linemen carry only one Twin-Six instead
of two No. 6’s into a residence to make a
replacement and make only two connec-
tions instead of four.

The new Twin-Six will be distributed by
Max F. Hosea, President of the Inland
Equipment Company, Indianapolis, Indiana.
Mr. Hosea is a well-known operator of
independent telephone exchanges.

COMMUNICATION AND
BROADCAST ENGINEERING
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I HE Group Subscription Plan for Com-
MUNICATION AND BROADCAST ENGINEERING

enables a group of engineers or department
heads to subscribe at two-thirds the usual yearly

rate.

The regular individual rate is $3.00 a year. In
groups of 4 or more, the subscription rate is |
$2.00 a year. (In Canada and foreign coun-
tries, $3.00.) Each subscriber should print his
name and address clearly and state his occupa-
tion—whether an executive, engineer, depart-
ment head, plant superintendent, or foreman,

etc.

Possibly your associates
would be interested in this
group plan

(Communication and Broadcast Engineering)

BRYAN DAVIS PUBLISHING CO., Inc.
19 East 47th Street, New York, N. Y.
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LEAR RADIO COMPASS

The Lear Radio Compass, recently an-
nounced by Lear Developments, Inc., 125
West 17 Street, New York City, is said
to feature, among other things, the follow-
ing: Perfect aural reception while using
the compass as a homing device, and the
compass loop can be placed any distance
from the receiver up to 30 feet. This com-
pass is really a new type of radio direction
finder for use on both aircraft and ships.
and by means of which it is possible to use
any standard broadcast station as a direct-
ing beam.

The instrument consists primarily of a
three-band receiver which tunes from 200
to 400 ke, 550 to 1500 ke, and 3000 to 6200
ke in conjunction with a balanced modula-
tor and audio oscillator. In addition to
this there is a special loop antenna and a
small vertical antenna. The sensc of direc-
tion is shown on a zero-center, right-left
visual indicator meter.

The Servicio Aero Colombiquo of Co-
lombia, South America, are reported to

LEAR
RADIO COMPASS

s ot
* 8 Caenn

have adopted the Lear Compass as official
equipment in their fleet of 16 planes.

The panel illustrated is a reproduction
of a special control panel installed in Ame-
lia Earhart's Lockheed-Vega.

L ]

NEW WESTERN
ELECTRIC TRANSMITTER

In consonance with the Federal Com-
munications Commission’s policy of au-
thorizing increased power for certain broad-
casting stations, seven such stations have
within the past two months ordered from
the Western Electric Company the rccent-
ly developed 5-kilowatt broadcast trans-
mitter. This transmitter has been designed
by Bell Telephone Laboratories.

The stations are KFRC, San Francisco;
KHJ. Los Angeles; \WSPD, Toledo;
WJAS, Pittsburgh . KLZ, Denver; WOW,
Omaha, and WTCN, Minneapolis. In ad-
dition. station KMBC, Kansas City. has
arranged for the installation of amplifying
and control units from the same type of
transmitter.

The transmitter is designed to deliver
5 kilowatts of unmodulated carrier to the
antenna and to effect 100 percent modula-
tion of the carrier corresponding to peak
power outputs of 20 kilowatts. The purity
of signal is said to be unaffected by the
process of modulation and amplification.

The weighted noise level due to residual
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components introduced by the rectifiers and
filament supplies is better than 80 decibels
below the signal at 100 percent modula-
tion. The audio-frequency characteristic is
linear within plus or minus one decibel
from 30 to 10,000 cycles per second. Dis-
tortion 1s less than 5 percent at 100 percent
modulation and under Z percent at average
program levels.

The harmonic radiation on any multiple
of the carrier frequency is at least 70 deci-
hels below the carrier. The carrier-fre-
quency stability is maintained within 50
cycles per second of the assigned frequency
by means of quartz-crystal control.

The general circuit scheme is as follows:
A quartz-crystal controlled oscillator oper-
ates into a buffer amplifier, followed by a
parallel stage which drives a modulating
amplifier consisting of two tubes in push-
pull. Following this are two amplifiers in
cascade, each a push-pull combination.

The grid and plate voltages are obtained
from mercury-filled rectifiers. The high-
voltage rectifier employs six tubes in a
bridge circuit, each tube being equipped
with individual protective rclays with asso-
ciated signal lamps.

GENERAL RADIO TRANSMISSION
MONITOR

The General Radio complete Class 730-A
Transmission Monitoring Assembly is
comprised of a Type 731-A Modulation
Monitor, a Type 732-A Distortion and
Noise Meter and a Type 733-A Oscillator.
The assembly occupies 22% inches of relay-
rack space. All of the units operate sepa-
rately and are electrically and mechanically
self-contained. The only extras required
to place all of the assembly in operation
are a l15-volt, 60-cycle ac outlet and a
simple receiving antenna or pickup coil and
condenser. All necessary connecting cords
are supplied.

The General Radio Type 731-A Modula-
tion Monitor gives contmuous indication of
percentage modulation on either positive
or negative peaks and also positive visual
indication of over-modulation peaks in
excess of any pre-determined modulation
level. The decibel scale on the percentage
modulation indicator can be used for meas-
urements of the fidelity characteristics of
the transmitter. The todulation meter re-
quires no balancing adjustment.

The modulation indicator is a \Weston
Model 301 high-speed meter, which fol-
lows accurately the modulated signal. The
use of two tubes in the associated voltmeter
circuit makes it independent of the tubes
within about 0.1 percent. Two tubes have
been found essential for getting a true
measure of the difference between the posi-
tive and negative peaks. On badly dis-
torted waves a single-tube circuit has ma-
terial error of 5 to 10 percent.

The over-modulation lamp will flash at
the instant the modulation exceeds the value
to which the ‘““Nominal Modulation Peaks”
dial has been set, and will remain lighted as
long as over-modulation continues. The
flashing circuit is entirely automatic, is in-
dependent of line voltage and carrier am-
plitude, and requires no initial balance.

The percentage modulation measurements
can be relied wupon, for modulation fre-
quencies from 30 to 10,000 cycles, to an
accuracy of better than 2 percent at 100
percent and O percent levels, it is said. The
possible error increases to a maximum of
4 percent at 50 percent modulation levels.
The readings are most accurate at high
modulation percentages where greatest
accuracy is required.

A control is provided on this monitor for
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adjusting the amplitude of the carrier. A
switch is used to select either the positive
or negative peaks for ineasurement. A
“Nominal Modulation Peaks” dial, cali-
brated, and continuously variable from 0 to
100 percent, is provided. An On-Off switch
with pilot lamp controls the power input.

The General Radio Type 732-A Distor-
tion and Noise Meter is designed for meas-
urements of total harmonic distortion and
noise and hum levels present in the output
of a broadcast transmitter. Distortion
measurements in the audio-frequency sys-
tem alone may be made. Both percent dis-
tortion and noise level are read on a large
meter and a multiplier dial giving full
scale multiples of X1, X3, X10, and X30.
The input to the distortion and noise-
measuring circuit is accessible for line test-
ing through one of the two double jacks
on the panel. The modulation envelope is
available at the other double jack.

A Weston Model 643 meter, calibrated
directly in percent distortion and decibels
noise level, is provided. Zero adjustment
of the meter is made by a knob projecting
from the front of the meter. Full-scale
meter values of I, 3, 10, and 30 percent
distortion are provided and selected by a
switch, while the noise or hum range is
30 decibels to 70 decibels below the value
of the modulated carrier, or 65 decibels
below an audio-frequency signal of zero
level.

The frequency range is 380 to 420 cycles
for distortion measurements; 30 to 10,000
cycles for noise and hum measurements.
The overall accuracy of measurements is
better than * 5 percent of the indicated
value on any range.

The General Radio Type 733-A Oscilla-
tor has an output power of 30 milliwatts.
The frequency is 400 cycles within * 2
percent. The frequency of the oscillator
does not change by more than 1 percent
because of heat dissipation in the unit or
changes in the ambient temperature,

The internal output impedance is 50, 500,
and 5000 ohms. This is obtained by chang-
ing a connection between the output termi-
nals and the filter. These vahies enable a
wide range of impedances to be connected
to the oscillator without large mismatch
loss.

Complete information on this assembly
or on the separate units may be obtained
by writing to the General Radio Company,
30 State Street, Cambridge, Mass.

MICA TRANSMITTING CONDENSERS
FOR STACKING

Departing from the conventional pointed-
end design, Aerovox mica transmitting con-
densers permit stacking while at the
same time offering any combination of
electrical connections. These bakelite
molded units have flat tops and bottoms,
permitting  perfect stacking in minimum
space, it is said. Mounting holes are to
one side of main body, thoroughly insulated
and independent of condenser terminals.
Thus each unit may be mounted anywhere,
even on a metal chassis, without jnvolving
the electrical connections. When stacked,
the mounting screws or rods are slipped
through aligned mounting holes, leaving
terminal lugs free for any individual or
group wiring. Terminals are of new de-
sign for soldered, permanent connections,
without transferring harmful heat to the
imbedded condenser section. Manufactured
by the Aerovox Corporation of Brooklyn,
N. Y.. these mica transmitting condensers
are available in a wide range of capacities
from .00005 to .04 mfd, and in 1000, 2500
and 5000-volt ratings.
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Our advertising in your COM-

MUNICATION AND BROAD-
CAST ENGINEERING has pro-
duced gratifying results.

. . . the results thus far have
been satisfactory and far ex-
ceeded the results of a trial ad
in the competitive publication."

So writes one national
advertiser — name fur-
nished on request.

Soles in the broadcast

transmission and communi-
cation fields are gaining im-
petus daily—a decided

upswing - - - - - -

Get your share of this val-

uable business by advertis-
ing in

C OMMUNICATION and BROADCAST

ENGINEERING

Over 5,000 copies monthly
Guaranteed circulation

The SYMBOL of QUALITY

204 Stepney Place, Nurberth. Penna.

6‘/2 99
sy
-~
August 18th, 1934,

a S Itruno Laboratorles,
F Robinson 0 e "33n0 St New York
Gentlemen: [ have been using your
R d ) Veloclty 3licrophune for the busll 3IX
months in recording  practically
ecor lnq ""ﬁ’ klnd of musical program a8
“ as vol
4 9 We hu\e fwund your Mlcrophone
‘ Ldbordtorle S superlor to atl others for thls work

aud customers are not sallstied with

resulls from our dlaphragm mlkes
arter they have heard recordings
from the Veloclly There s a
reailsm due tu ubsence of Deaks

which cannot be dupllcated by the

Its advantages for our work are
itigh-Fidelity d wide [frequency
range. Hi 311 1 isitivity.  No
hackground nel I‘orubmu and
ruugedness. Directlonal quality re
duces echo and. reflectlon.
You are to be congrstulated.
Yours alncerely,
dl Lub les.

Built 1+ meet the demand for a mierophone. so
constructed as to eliminate the high resonant peaks,
l'll(‘oulll?l'?ll In stif diaphragm mlerophones. the
Modet “M” hns met with wide engineerinkg npproval.
Supplled with matching transformers, having an output of 200 or

500 ohms, these mikes have a frequency response from flat 50 to
12,000 C.P.S

Ruggedly constructed so as (o withstand the most
severe atmospherie chankes and physical abuse.
It 1s practically impaosgible to blast the “Model M
mike.

Write to Dept. C for complete deseriptive bulletins on these
micrephones.

BRUNO LABORATORIES

20-_22 West 22nd Street
NEW YORK, N.Y.

“"The Market Place”

Manufacturers are requested
to send data on their new
products for use in the com-
munications and broadcast-
ing field, promptly, for
inclusion in "The Market
Place" section.
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AURAL MONITOR FOR BROADCAST
STATIONS

The Eastern Radio Specialty Company,
1845 Broadway, New York City, have an-
nounced a new Police and Broadcast Linear
Detection Monitor, known as the Peak

This monitor employs a tuned diode cir-
cuit which feeds a triode audio-frequency
amplifier through a potentiometer-type
volume-level control. The tube used is the
type 85 which has a diode and a triode com-
bined in one envelope.

A power-supply unit is contained in the
monitor case, thus making the unit com-
pletely ac operated. A type 84 full-wave

rectifier tube is used and its dc output is
filtered by a 150-henry choke and a dual
8-mfd electrolytic condenser. The power
transformer has an electrostatic shield be-
tween primary and secondary windings.

The monitor components are completely
contained in a steel cabinet 874" high by 6”
wide by 10” deep, offering thorough shield-
ing of the unit. The panel and chassis are
copper plated. The cabinet, panel and top
of chassis are finished in black ripple.

HIGH-FIDELITY SOUND SYSTEM

The Turner Company, Cedar Rapids,
Iowa, have recently announced their com-
bination High-Fidelity Sound System
which is said to have a flat frequency re-
sponse within plus or minus one and one-
half db from 40 to 10,000 cycles, full 25-
watt output, hum-free operation and four
stages of high-gain amplification incorpor-
ated in the main amplifier. This combina-
tion consists of their 4-SC Dia-Cell Micro-
phone, MC-50 Amplifier, and the Turner
Pre-amplifier.

The Turner Company will be pleased to
supply any further information that may
be desired.

HIGH-FIDELITY TRANSMITTER

Doolittle and Falknor, Inc., 1306 West
74th Street, Chicago, Ill, have recently
announced their new Type 250-B Radio
Broadcast Transmitter. This is a Class
B shunt-feed, high-level, 100 percent mod-
ulated transmitter that may be operated
with either 100-watt or 250-watt output
by throwing one switch.

The 250-B is entirely ac operated from a
115-volt, 60-cycle, single-phase power sup-
ply, with the exception of the modulator
bias which 1s obtained from a small 45-
volt B battery.

The overall efficiency is approximately
16 percent for 250-watt operation, 100 per-
cent modulated.

Dual crystals and temperature-control
circuits are provided, either crystal being
selected by means of the Crystal Selector
Switch. The frequency-control equipment
has a stability of plus or minus 20 cycles
per second.

The overall frequency-response char-
acteristic at 100 percent modulation is said

30
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to have a varation ot less than 2 db from
50 to 8000 cycles for 250 watts output and
less than 3 db variation from 50 to 8000
cycles for 100 watts output.

The power change from 250 to 100 watts
1s made by means of a single switch which
corrects the speech-input level at the same
time it changes the power output.

The transmitter frame consists of two
special racks for subpanel mounting, such
that all tubes are mounted on the panel
front but are behind perforated doors which
enclose the front of the transmitter. Where
necessary the individual panels are en-
closed with can covers. The entire rear
of the transmitter is enclosed with per-
forated screens. All meters, with the
exception of the oscillator plate meter and
the speech-amplifier plate meter, are lo-
cated on panels behind glass at the top of
each rack. All power switches and power-
changing switches are located on the doors.

NEW AC.DC AMPLIFIER

An interesting new amplifier has just
been announced by the Morlen Electric
Company of 100 Fifth Ave., New York
City. This amplifier is a dual-service unit,
it being possible to operate it from either
a six-volt dc power source, such as an
automobile storage battery, or from stand-
ard 110-volt, 60-cycle ac lines. The ampli-
fier, shown in the accompanying illustra-

T

tion, is completely self-contained, there be-
ing no external power packs of any kind.

The tube lineup is a 6C6 feeding an
89 driver Class A connected, which feeds
a pair of 6A6 tubes in a Class B output
stage. The power output is 20 watts and
the quality is said to be excellent for all
classes of p-a work even at the maximum
power output.

This new amplifier is also available as a
portable case unit, in addition to the stand-
ard Morlen chassis type. For all classes of
truck and sound-car work and for travel-
ing shows requiring both indoor and out-
door ballyhoo this new amplifier will render
excellent service, it is stated.

A bulletin describing this unit is avail-

able.
L ]

NEW TRANSMITTER-RECEIVER UNITS

The Harvey Radio Laboratories, 12
Boylston Street, Brookline, Mass.,, have
recently announced their Type RTM
(mobile) and Type RTF (fixed) trans-
mitter-receiver units. Both types are de-
signed for two-way ultra-high-frequency
communication on the general experimental
frequencies; and both types are said to
feature the following: Low initial cost and
upkeep, low power consumption, good oper-
ating efficiency, easy installation, built-in
dynamic speaker, and no interfering radia-
tion.

The Type RTM has a carrier output of
4 watts, with 16 watts on modulation peaks.
This unit is designed for fixed-frequency
use and may he preset at any point he-

www americanradiohistorv com

tween 30 and 60 mc. Two 71A’s are used
as self-excited oscillators in a TNT circuit.
\ 79 is used as a Class B modulator, an
89 as Class A driver, a 76 as speech ampli-
fier, and a 37 as detector, the modulator and
spcech amplifier acting as audio amphfier
when receiving. The power supply is from
an external dynamotor delivering 225 volts
at 120 ma. Input 6 voits dc to both fila~
ments and to dynamotor. The total battery
drain is 8 amperes receiving and 10 am-
peres transmitting.

The Type RTF has a carrier output of
10 watts, with 40 watts modulation on
peaks. This unit, like the RTM, is designed
for fixed-frequency use and may be pre-
set at any point between 30 and 60 me.
The receiver may be tuned, however. Two
45's are used as self-excited oscillators in
TNT circuit, a 53 as Class B modulator,
a 53 as Class A driver, a 56 as speech
amplifier, a 56 as detector, and an 83V
as rectifier. The power supply is an in-
tegral part of this unit delivering 300 volts
at 150 ma for hoth receiver and transmitter.

L]

NEW PRESTO NEEDLES

The Presto Recording Corp., 139 West
19 Street, New York City, have just in-
formed us that for a long time there has
been considerable difficulty in obtaining
steel cutting stylii for cutting celluloid
discs as well as their special coated discs.
These stylii were imported from Europe,
but were very unsatisfactory because of
the poor workmanship and the material
used. At that time there was no manufac-
turer in the United States that could make
these cutting stylii. However, these stylii
are now being manufactured exclusively
for Presto and under their own specifica-
tions, it is stated. These needles are now
in production and deliveries are being made.
The reports of the trade are said to be very
enthusiastic.

L]

SEMI-AUTOMATIC TRANSMITTER TUNING

In changing transmitter tuning from one
wavelength to another it is desirable and
necessary to effect the change in the short-
est possible time. This is especially true
in airway communications where a ground
station may be transmitting weather re-
ports on one wavelength, a direction beam
on another and talking with pilots aloft on
the third. It is also essential that the
transmitter be returned to identically the
same wavelength each time the same in-
formation is again being broadcast to make
it easier for the pilots to tune their receiv-
ers. To accomplish semi-automatic tuning
of the transmitter the following equipment
is used:

A six-position selector switch, mounted
on_the control panel, provides for selection
of any one of five circuits and an off posi-
tion. Selection of any one circuit may be
made from any previous position of the
switch without closing any other circuit.
A relay is used to connect the transmitter
for the desired wavelength. It consists of
five independently-operated relays mounted
side by side. each one having three normal-
Iy open poles. The contacts short circuit
various sections of the tuning coils and are
located as close to the coils as possible to
reduce capacity effects and prevent induct-
ive coupling.

Struthers Dunn, Inc., Philadelphia, Pa,
are in a position to supply this equipment,
and also the solution of ost other prob-
lems involving relays. Similar equipment
may also be had for transport companies,
and other radio stations working on several
wavelengths. Complete data will be sent
on request to the above company.

COMMUNICATION AND
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@ Solve Your Resonance Problems f

No slide rule or computations nec-
All answers in direct read-

Lightning

essary.

ing values. Ranges trom ONE Resonance
CYCLE to TEN MEGACYCLES. leul
Model LCP priced $1.00 Calculator

Three other models also available, write for literature,

LlGHTNING CALCULATOR Co., Bogofa N. J.

lGenuine Sapphire and Diamond Needles

| for Grooving, Recording, Cutting and
Reproducing on Aluminum, Celluloid and
} - Commercial Discs, blank or pre-grooved.

_— Circular on request.
| MEYER KOULISH CO., Inc.
1 64 FULTON STREET NEW YORK, N. Y

e = = T =

BLILEY CRYSTALS

Supplied to any frequency from 20 Kes. to 15,000 Kcs.

For Radio
TRANSMITTERS
RECEIVERS
MONITORS
STANDARDS

Write for Bulletin C-4
and price list.

BLILEY ELECTRIC CO.
Union Station Building, Erie, Pa.

EASTERN MIKE- STAND CO

Announces a complete line of high grade

MICROPHONE STANDS

for crystal, velocity, dynamic and condenser mikes.

IN STOCK
IMMEDIATE
DELIVERY

PRICES
COMPLETE

(Absolutely noth-
ing else to buy.)

The New PR-12

Cn:lla Cablnet with-
out Crystal,

$82.00

Provald

Crackle Cabinet with
Crystal,

$87.90

Prepald

Console without
Crystal,

$99.65

Prevaid
Console with Crystal.
$10

Prenald
Chassls also avatt-
able.

Built-in Pre-Belector.

12 Matched Sylvania Tubes.
10%-inch Drnamic Soeaker.
Moduiation Meter.

X Meter

2-Soeed Selector Alrplane Dlll
Accurato lozeing band spread Marcon! or doublet antenna.

Bullt-in Monitor GUARANTEED SIX MONTHS, [

SHIPPED PREPAID if Full Purchase Price accompanies your order.
Send for Large Descriptive Catalogue

OUR NEW 100 WATT PHONE C. W. TRANSMITTER NOW READY!
WE ALSO BUILD AMATEUR, POLICE, AND
BROADCAST TRANSMITTER!

and Pre s shipped Preplld at lowest prices—
Write for detalls.

L. L MARINE & ELECTRIC CO.

163-18 JAMAICA AVE. GOT—w 2 GRQ JAMAICA, NEW YORK
T lephones: JAmajca 8- ZDZHlbIe Address: “"ELECMARINE. New York

Manual and A, V. C.
Sincle Dlal Tuning.

3 IF SBtar

Duplex onerntlon within 20 kilocycles
Newly desizned Colls.

3 Stages audio amolifieatlon.
Self-contalned Dower supbly.

NEW—Heavy telescople stands ldeal for juve. Catalogue sheets
nile broadcasts. Speelal fittings to order. apon request.

| 56 CHRISTOPHER AVE. BROOKLYN, NEW YORK |
| Dickens 2-3538 |
| —

TWO-WAY COMMUNICATION |

for operation on frequencies between 30 and 60 Mcs.
RTM MOBILE UNIT—RTF FIXED UNIT

These new units render the transceiver obsolete and the
high cost of duplex combinations unnecessary
Write for Bulletin 2A for details and prices

HARVEY RADIO LABORATORIES

| AMERICAN MICROPHONE CO.

A California Corporotion
Microphones of Quality
Condensers, Carbons, Dynamics, and Ribbons
New catalogue available upon request.

l 1915 South Wes'rern Avenue. Los Angeles, Calif.

ON ST.,, BROOKLINE, MASS.

Jf Lts a« CARDWELL therei none better!

Inductances, Transformers, Relays,

VARIABLE AND FIXED

(AIR-DIELECTRIC) CONDENSERS FOR HIGH AND LOW POWERED TRANSMITTERS

Contract-Manufacturing Service specializing in designing, or manufactaring to speciflcations,

of

Automatio Telezraph equipment. electro-mechanical devices

and instruments and stamped and welded aluminum and duralumin products.

The Allen D. Cardwell Manufacturing Corp. . . . . .. 91 Prospect Street, Brooklyn, New York
‘‘“THE STANDARD OF COMPARISON”
| INDEX TO ADVERTISERS 1
A
American Mlcrophone Co.......... 31 Hammarlund Mfg, Co ..... I Presto Recording Corp
American gadlo Hardware Co.. ldmé 32 Harvey Radio Lﬂhﬂ Rl R
Amperite Corp ond,Cover Radio Recent . Inc...,.
International Derrlck & Equip. Co.. l{::dlo Tfﬁgcgfvg"mbs_m M 32
B The . ¥ RCA Commaunications. Ine. 32
f I1‘?.llley fle: Co. _§‘} < RCA Manutacturing Co.. Inc. c
{ runo La - Fourth Cover
Kenyon Transformer Co.. Inc 3
Brush Development Co.. The. 6 Koulish Co.. Inc. Mever a1 -
c L Scientific Radio Service 33
Capital Radio Eng. Institute... 32 L. 1. Maine & Elec. Co. . 31 Sound Apparatus Co. a
Cardwell Mfg. Corp.. The Allen D... :il l.ear Developments. Inc. &9 T
Cornell-Dubilier Corp. . B lightning Calculator Co. 3 Truscon Steel Co.. 1
Eastern Mlke-SmndECo.. 31 Onan & Sona. D. W.. 32 United Transtormer Corp. 6|
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COMPLETE ELECTRIC PLANTS FOR | ....complete ultra-high frequency transmitter
PLACES REMOTE FROM ELECTRICITY and receiver in a single cabinet ¢ x 15 x 89

Model TR 33-6A6 employs push-pull unity coupled oscillator, |
ONAN A.C. PLANTS are PORTABLE and supply 110 volt, ALTER-

class B modulator and class A driver: and standard 3 tube |

NATING CURRENT, the same as power lines. Operate Radlc, Amplifiers, 1ecelver with dynawmic speaker.
Transmitters, Broadcasting  Equipment, |Q} | I TWIN TRIODE tubes used exclusively in transmitting; type

dress and Sound Car Equibpment. Ideal use. Carrier power 10 watts
for  Standby Equlpment. Bring Added complete modulation.

SAFETY and CONVENIENCE wherever | R »
used. An eflTicient, practical unit

Floodlights, Radio Beacons, Public Ad- ‘ 53 for AC and 6A6 for mobile

Sizes 350 to 50,000 Watts | for DUPLEX OPERATION at
¥ either MOBILE OR FIXED
ONUIN| JELANTS  Sre) ALTIDIE SIMIOISIE STATIONS. Just plug in 6.3
and rellable. Non-battery piag a0 or 2.5 volt tubes and DC or

Self-Starting types. Models $110 and up
avallable from stock.

DESCRIBE THE JOB YOU HAVE ‘ Radio Transceiver

and let us suggest a Model.

AC operated power units.

. Price $39.15, less tubes, 110 volt |
D. W. ONAN & SONS I Laboratories AC Power Supply with cables and
503 ROYALSTON AVENUE 86-27 115th STREET plugs—complete $25. 6 volt to 250

v0it 175 m.a. Dynamotor with cables
and plugs—complete $34.00.

MINNEAPOLIS, MINN. | wrenmoND miLL, N. ¥

] BEST IN RECORDING MOTORS |
?
RADIO IS ON THE UPTURN...are You!: | High Quality Reproduction! l

SAJA

motors, incorporating a
new, patented synchron-
ous construction, offer

Radio sales radio production radic broadcasting . . . are
all on the upswing husiness is good. Of course, that doesn't
guarantee you a job or an advancement .. UNLESS YOU ARE
ACTUALLY TRAINED FOR BETTER’ THINGS. The foremost
engineers will tell you that TECHNICAL TRAINING is essential

and the progress of hundreds of CREI graduates certainly \
proves that!

1 P 3 Convenient Plans of Study | ¢ '::::Jmely el
BObKLET CREI training covers evry type of Radle Englneering In ® Hi¢h Torque and Ef-
Mailed on our RESIDENCE COURSE the original HOMI3 | . lﬂ‘g‘g"l'i‘ghle Vibration
Request STUDY COURSE or the COMBINATION of In SAJA DUAL SPEED MOTORS. the ® Gearless Construction
RESIDENCE and HOME STUDY Instruction. change is effected by simple electrical ® Minimum Mounting
I . s:hﬂ;lnuathlere :rel no Imcchav;'I:nl speed . Space and Servicing
. H H H chanoing devices te Impair quatity,
capltlJl Radlo Englneerlng HStltute Data supplied on request.
Dept. CB-4 SOUND APPARATUS CO.
l4th and Park Road, N.W., WASHINGTON, D. C. 150 West 46th Street New York City

LEAR RADIO COMPASS | A

’ direction finder, approved by the Department of Commerce, | W]DB
assures perfect aural reception from broadcast and beacon
stations while being used as a homing device. The compass ! RElE
loop can he placed anywhere; the small |

flexible cable can be of any length desired

e Wl FREQUENCY MEASURING SERVICE

developments in aeromautical radio—re- | |
ceivers. transmitters. etc.—are fully de-
scribed and illustrated in  ‘“Aircraft

& Radio.” our new 28 page booklet. We

Many stations find this exact measuring service of great
value for routine observation of transmitter perform-
ance and for accurately calibrating their own monlitors.

bn® o gogyl flic yew—{t yow &rite: o MEASUREMENTS WHEN YOU NEED THEM MOST
3
" LEAR DEVELOPMENTS, INC. l R.C. A. COMMUNICATIONS, Inc.

Commercial Department
A RADIO CORPORATION OF AMERICA SUBSIDIARY
- 125 W. 17th Street NeTAYock | 66 BROAD STREET NEW YORK, N. Y.

Aidreraft Radic Engineers

NEW AMERICAN VERTICAL | “THE CRYSTAL SPECIALISTS SINCE 1925"
TRANSCEIVER ANTENNA PIEZO-ELECTRIC CRYSTALS

: i ! L]
Telescopes any desired length 0 GUARANTEED Accurate to BETTER than .019%

Made of specially gauged hard aluminum. Et‘nc}l‘di ucl.l;n
B S e, g e T I SCIENTIFIC RADIO SERVICE

electrical and mechanleal efticiency. Threaded bushing Permits

easy removal of antenna from insulator base—so that it can Send for FREE Book!el ”"d I’nce List!

be mounted directly on top of transceiver, if deslred. — UNIVERSITY PARK b ATTSVILLE, MD.
gl—% Wave. 4 Sectlon. Closed 16’ Open 60°" No Ras $2.50 |
£22—Y% Wave, 2 Bection. Closed 24" Open 48°° With Buse.. 2.50 1

a
w
&
2
)
-
a

3 Bectlon. Closed 28°° Qpen 657 With Base.. 3.00
£5—1% Ware, 3 Seetlon.  Closed 38" Open 94°" No Base.... 3.00

£ ‘ave. 3 Rection. Closed 38’ Open 9 0
’,’;_22 “v.'.:: 33‘:&‘.‘3’.‘. CII'Z;«I 5’;" 0::" With Race. .20.00 [When YOU Renew Your Subscrlptlon to

| 28—10 Meters. 4 Sectlon. Closed 68’ Open 2(” * WIith Base..20.00
i Write for catalog illustrating and describing the w COMMUNICATION and BROADCAST \
complete line of American essential parts | ENGINEERING
including doublet transceiver amntennae Remember the Group Rate — $2.00 a year for
AMERICAN RADIO HARDWARE CO.,, Inc. ‘ four or more subscriptions.
l:iGRAND STREET NEW YORK, N. Y. | 1 i Regulm; Rate——t}!.OO a year in U. 8. A.—$4.00 in foreign countries
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Subscribers may date back
their subscriptions to include
the first number (October) of
Communication and Broadcast
Engineering.

A limited number of extra
copies have been printed so
that files may be kept com-
plefe.

The subscription rate i1s $3.00
yearly. Foreign and Canada

$4.00 yearly.

Bryan Davis Publishing Co., Inc.

19 East 47th Street
New York City
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THE NEW @ “HIGH FIDELITY"
BROADCAST TRANSMITTER

TYPE 5-C

A DE LUXE 5000 WATT EQUIPMENT FOR
1/2.5. 1/5 AND 5 K.W. BROADCASTING STATIONS

FEATURING:
1 High Fidelity Performance 6 Cathode Ray Indicator for Modulation
2 Low Operating Cost 7 Complete Harmonic Suppression
3 Complete A.C. Operation 8 Automatic Overload Protection
4 Ingenious Hum Compensation 9 Mycalex and Isolantite Insulation

5 Safety and Convenience of Operation 10 Strikingly Attractive Modern Design

THE STANDARD OF MODERN BROADCAST PERFORMANCE

(j)el) RCA MANUFACTURING COMPANY. INc.

CAMDEN., N. J. "RADIO HEADQUARTERS"”
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