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IT"S A MAN’S JOB

Behind That Microphone

An Interesting Story of the Little-known But Important Jobs
at Which Many Efficient Radio Men Toil in Bringing Broad-
casting to Its Present-day Position of Perfection. It Is Entirely
Possible That There Are Numbers of Our Readers Who
Could Qualify, After a Bit of Efficient Study, for Some of
These Positions Which Are Full of Interest and Remunerative

N the theatre the inspiring cry has Bv Albert Pfaltz Broadcast programs origindte either in
always been, “The Show must go y a studio or in the field, the latter being
on!” In broadcasting—a show busi- o ) otherwise known as “Nemo” pickups.

ness on an international scale—the same spirit prevails. The first named type is comparatively simple. For a briel

And it is the radio engineer and his

manipulate the intricate networks of the present day, who

plan and execute the broadcasting of
world news events, who make pos-
sible the maintenance of high quality
radio service.

The casual studio engineer may
notice the control room engineer sit-
ting behind the glass window of his
booth busy at the monitoring panel.
He may also notice the announcer’s
apparatus with its switches and tiny
colored lights. His main interest, of
course, is in the program this side of
the microphone. If he is the average
radio fan he knows nothing what-
ever about what happens to the pro-
gram between the two physical
points—one of them visible to him—
of the studio microphone and the an-
tenna of the broadcast transmitter.
What happens to the sound in that
comparatively short and instan-
:aneous travel is not his concern in
the slightest. It is one of those
things that he takes for granted.

An Important Work

And vet the safeguarding of a pro-
zram between those two points is a
k of engineering art as important,
erv respect, as that of the ar-
nd announcers. Scores of
engineers are constantly on
planning, testing, monitoring.
toto their work may be de-
s designed to preserve two
any given broadcast—fidel-
continuity.

associates who now  picture of the engineering methods employed let us look in at
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TENDING THE LAND LINES
Hawve you wondered just hoze that program
fram cross country is switched so quickly
and at exactly the right instant to your
local station’s amtenna? Here are engi-
neer acorkers awho tend the line terminal
equipment panels in connecting the proper
stations awith the desired program, although
they may be separated by thousands of miles

827

711 Fifth Avenue, in New York, NBC headquarters.

It is the announcer who actually
controls the switching of a program
from the studio, where a broadcast is
about to begin or end. Let us as-
sume that the artists, the announcer
and the control room engineer are
waiting for the preceding program
to end and receive their cue to be-
gin. The announcer, who is standing
before a row of push-buttons and
lights on a little panel, is listening by
means of headphones to the conclud-
ing minutes of a program coming
from another studio. At the conclu-
sion he receives a signal which tells
him that the other program has been
completed and that his studio now
“has the air.”

Aeccurately Timed Switching

Our announcer now strikes the
familiar four-note chimes and gives
the station identification. These
chimes are utilized as switching cues
by individual stations and supple-
mentary networks joining or leaving
the chain. A prcblem of synchroni-
zation arises here as the smaller
chains which tap the basic networks
at a distance from New York may
take program service from either the
basic Red or Blue networks. If one
network program finishes a few sec-
onds ahead of schedule the
nouncer for the other network t
control of both for the time neces-
sary to give the chimes. All per-

an-




TRANSMITTING
ROOM AT WEAF

Shoawn at the control panel is
Gerald Gray, in charge of the
station, and, standing, Raymond
Guy, radio engineer of the NBC.
These men are in charge of com-
plete operations and repair of the
poaverful 50-kilowatt transmitter
shown at center. At the left is
the loaw-poavered unit panel, in-
cluding modulators and frequency-
controlling dewvices. At the right
is the powver-control equipment
and a dummy antenna system
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Because of the fact that several pro-
grams may be on the air simultaneously,
from either studio or Nemo points or
origin and that combinations of local
transmitters and networks are continu-
ally shifting, it may safely be said that
the main control room at headquarters is
the nerve centre of operations. Respon-
sibility for the operation of studios and
the distribution of programs is centered
here.

Some idea of the complexity of the lay-
out immediately surrounding the main
control room may be obtained from
Figures 1 and 2.

Through constant supervision at this
point, programs are dispatched to desig-
nated places at proper levels and at defi-
nite times. This requires two things—an
interlocking system for transferring the
outputs of various studios to one or more
distribution channels and facili-
ties for checking the program at
important points.

The control room supervisor
has available wvolume indicators
and a loudspeaker, the former
showing output levels of studio
and line amplifiers while the
latter may be connected to either
of these points. In addition, the
signal light shows whether the
local transmitters, WJZ and
WEAF, are “on” or “off” the air,
and a neon lamp indicates

whether the carrier is being mod-
ulated and, roughly, the degree of
modulation. A circuit can be
quickly patched around any faulty
unit as the input and output con-
nections of most of the equip-
ment in each studio appear on
jacks in the control-room ap-
paratus.

sonnel—announcers, control
room engineers, etc.—are in pos-
session of essential information
concerning the distribution of a
program and either the announcer
or the studio engineer can set up

or release the required program AT THE CONTROL PANEL Furthermore, telephone connec
channel Fred Hanek seated at the control apparatus at Bell- tions to all mOI’ﬁLOriE" booths é

The duti i the studio en- more. He is looking at the oscillograph, on whick a 5 ot & Du 08 - m]]{
gineer w itors the program continuous moving picture of the broadcast’s signals (‘ggliap 1 ciromts 1o ql RELWOTkS
B i i Tl may be observed and local transmitters are avail-

s his job to control
faithfully follow his program cues, such as

fading down of music behind an announce-
ing of microphones.

supply for use in
source.

So much for the
eight such at hea
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‘ - = These panels, connected in circuit, took care of the broadcast
3 PROG_RAM CIBCU_IT § AT NEW -“9RK of an “dir Raid” over Neaw York City. Seated at the board
Figure 1, T:flfs schematic diagram shows the NBC program are George Milne, division engineer; Ferdinand W ankel,
circuits in New York City, including nine studios and three engineer, and William B. Miller, director of special broad-

audition studios, connecting to the main control room cast events of the NBC system
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he control-room supervisor.
v broadcasting depends, very
r uninterrupted service, on the
of the network of telephone
h connect cities, studios and
The telephone company is
for the maintenance of pro-
rvice between network stations.
ons realize that dozens, and
mes hundreds, of wiremen are sta-
at strategic points during an im-
network program where, because
ngle factor of geography, almost
nd of climatic condition may be
red—to say nothing of an “act

which might cause a truck
with high-explosives to collide
2 telephone pole!
wever, engineers of the broadcasting
pany frequently check the transmis-
characteristics of all long-line net-
- . The shorter local lines,
=hich seldom give trouble, are
=cked daily and then rechecked
immediately prior to a broadcast.
uency characteristics are also
:en covering the entire circuit
Zrom microphone to antenna.

Before outlining the more in-
iricate problems involved in the
ndling of a big news event
broadcast, such as the arrival of §
the air armada over New York or |
the initial trip of the Graf Zep- \
pelin, let us consider the trans- -
mitter—the comparatively new
WEAF, for e\ample which is the
last step in the engineering chain
quired to put a program on the
air.

The new $300,000 transmitter
was installed in a recently con-

structed wing of the WEAF
operating building at Bellmore,
Long Island. O. B. Hanson,

manager of plant operation and
engineering, and Raymond Guy,
radio engineer, declare that this

CONTROL ROOM OF TIMES SQUARE STUDIO

You never think of these watchful engineers on duty awhen
you listen to a program from this famous studio, but they
are there with eyes, ears and brains alert to conquer any
emergency that might tend to interfere avith the broadcasts

A $1,500 VACUUM TUBE

Here are the station engineers holding the largest
size transmitting tube and comparing it acith the
small 199 receiving tube employed in early battery-

operated receivers

refinement in crystal-contr
its assigned wavelength,

cycles in 660,000.

giving incr
Careful observations show
The transmitte
type tubes which stand five feet
of water, per-minute, to cool th

The central control panel giv

LONELY, BUT IMPORTANT
Here is Engineer Dictsch, awho
has complete control and opera-
tion to the cooling equipment in
the pump room of the WEAF
transmitter building. If this equip-
ment failed for only a short period
of time, the transmitter would go
off the air and thousands of dol-
lars’ avorth of tubes and asso-
ciate apparatus awould be ruined

which embodies the
latest ideas of radio transmission,
now makes every sound picked up
by the microphone audible to
listeners as far away as New
Zealand.

The station operates with a
maximum power of 50,000 watts.
With the modulation increased
-irom less than fifty to one hun-
dred percent, listeners receive the
cif‘nal several times louder.
H]ﬂh and low notes, sibilants and
certain sot heretofore heard
indistinct] lost entirely, now
are tra ted periectly. The
equip includes the latest

ol apparatus to hold the station on
eased frequency stability.
e fluctuation is only ten
employs two 100-kilowatt
h and require thirty gallons

apparatus,

that tl
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to the studios and to the

CONTROL PANEL CIRCUITS
Schematic diagram of the actual program circuits

channels of the control room shown

as part of the diagram in Figure 1
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Mighty Midget
That Gets Great Distcmcel

This marvelous aerial—no bigger than a vest-pocket <i|c'-
tionary—is giving thorough satisfaction to thousands of
all over the world. No longer is it
up unsightly inside or outside aerials.
5 umk up a WELLSTON GOLD TEST AERIAL and
you will be amazed at the big improvement in ‘-uur
veception. It reduces static and hum.
areater s le('tlul_', without distortion,
nate overlapping. Minimizes noise and eliminates
AC aerial hum because it does mot connect to light
socket.  Although small and compactly built, it has the

IILI:"j- van-

capacity equivalent to G2 feet of best grade aerial wire
It is of the filtered type endorsed
from your dealer
Built

strung 50 feet high.
by leading radio engineers. Get one
today. If he can not supnly you, order direct.
tor electric sets only,

PRICE 82.50
GOLD TEST REPLACEMENT PARTS

Send for our new and enlarged Catalog

Gold Test Replacement Condens

Resistances.  All Gold Test Itey de-
signed with a large margin of safety and are individually
tested at factory

Dealers! Stock Wellston Gold Test Improved Aerial and

Replacement Parts. sh in on BIG DEMAND.
for information and ¢ unts.

WELLSTON RADIO CORP.

Dept. 202 St. Louis, Mo.
— ==

Write

Get Started in
RADIO

Write for free book-
let telling about this
growing and most
promising industry,
The radio operator
is an officer aboard
ship. His work is
light, pleasant and
interesting. He has
many opportunities
to travel to all parts of the world.

A new course in TELEVISION starting soon.

Full information on request.

EDUCATIONAL DEPARTMENT
WEST YM CAI'I W. 63d St.
New York

SIDE
OVER 3,000 BARGAINS—64 pp.
in the Spring, 1932, issue of

“RADIO BARGAIN NEWS”

The Dealers’ and Servicemen's
Buying Guide
Send for Your Free Copy Today

Federafed Purchaser

25 Park Place Dept. A New York City
TRADE MARKS

PATENT COPYRIGHTS

“Little Ideas May Have Big Commercial Possibilities”
IROTECT 'lll] M BY PATENTS
i for our Free book, **HOW TO OBTAIN A PATENT"
“Record of Invention' blank.
mp Service—Reasonable Charges—Deferred Payments,
HIGHEST REFERENCES
VICTOR J. EVANS & CO.
Reqistered Patent Attorneys—Established 1898
622-D Victor Building, Washington, D. C.
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Behind That Microphone

(Continued from page 829)

the operator an unobstructed view of the
apparatus, while an oscillograph gives a
moving picture of the transmitter’s output.

Every possible safeguard is present to in-
sure continuous operation of the large water-
cooled tubes. Tube failure may often en-
danger surrounding apparatus. For one
thing, the supply of cooling water must be
adequately sustained. Futhermore, opera-
tional steps must be taken in the proper
order—as, for example, the application of
filament power only when an adequate flow
of water is assured and the application of
plate power, after that of grid:hias volt-
age. An interlocking relay system functions
in the event of failure, or overloading, of
any unit, thus disconnecting service before
any serious damage can result.

Tube replacemcnt is handled by a push-
button arrangement on the desk of the
transmitter engineer. Duplicate units and
rapid replacement facilities are also pro-
vided for other apparatus.

Lightning has long been a great danger
to a transmitting station—and still is—al-
though radio engineers have recently de-
veloped certain safeguards. Charges of
lightning which have entered the station on
the lead-in have been known to melt 30-
inch condenser plates to molten liquid. To-
day the modern set-up includes static drains

which consist of a coil and a resistor,
across the apparatus from antenna to
ground.

But what happens when an SOS signal is
on the air?

Every broadcast transmitter is equipped
with a special receiving set, adjusted for the
reception of 600-meter waves, the wave-
length assigned by international agreement,
for SOS signals, A big loud&-p(‘almr is
placed at an advantageous point so that the
transmitter crew can hear any signals that
come through. The operators, who work
in eight-hour shifts, are constantly alert to
any signals received. If any signal even re-
motely suggesting an SOS is heard, the sta-
tion immediately telephones the nearest
U. S. Navy Yard for advice. If the station
operators are confident of the signal they
immediately discontinue broadcasting, other-
wise they await orders from the Navy Yard.
Broadcasting is resumed when the Navy de-
partment sends out permission to resume by
600-meter signals,

The ordinary distribution problem in-
volved in a network broadcast is difficult
enough but in point of complexity the Nemo
broadcast, often requiring seven or eight an-
nouncers, a corps of engineers and the sup-
plementary use of short waves, takes the

grand prize. Engineers and announcers have
often spent days of preparation and re-
hearsal in advance of such an occasion.

Before describing some of the interesting
engineering hook-ups used on important
news breadcasts, it is necessary to speak of
the piece of apparatus, recently designed,
that serves as the nerve center coordinat-
ing all activities in the field.

Technically known as the “semi-portable
Nemo switching equipment,” the extremely
flexible, compact and efficient apparatus de-
veloped and built by the engineers is a
miniature broadcasting studio.

This apparatus, supplied with batteries
for use where regular power supply is un-
available, is contained in a box measuring
approximately 222 x 4 x 7 feet and weigh-
ing a half ton. The “box” may be shipped
to any desired centralized point from which
wires are radiated to whatever locations par-
ticipate in the broadcast.

When completely installed, the equipment
is capable of provided ten-way communica-
tion, among as many locations. Ten an-
nouncers, within any radius—even scat-
tered throughout the country—could talk
among themselves and also to the broadcast
listeners. This intercommunication is ac-
complished by means of special “feedback”
amplifiers which permit each point to hear
every other point. Inter-communicating
telephone circuits are also provided. Each
of these ten broadcast circuits may be con-
trolled for volume, or switched “on the air,”
separately or simultaneously.

The program director at the central con-
trol point can talk to any of the distant an-
nouncers by means of the feedback amplifiers
and, unknown to the listening radio audi-
ence, can direct the entire broadcast.

Provision is made for testing a set of cir-
cuits while the others are being used, for
broadcast and testing equipment is pro-
vided for the rigorous checking of telephone
circuits required in the broadcast field.

It is probable that only a small fraction
of the millions of listeners have the slightest
knowledge of the men sweating behind the
scenes, in radio. They listen to a broadcast
as a simple, matter of fact and connected
narrative, without realizing that many men
have worked for days—or, at the very least,
for hours—to make it possible. That is as
it should be.

But it is these “unknown” workers, un-
seen, unheard and unsung, who have pro-
duced a radio-minded nation which todayv
accepts with utter calmness the voice of
Col. Lindbergh speaking from Tokio, mu-
sic from Chicago or an address from Rome.
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A Boon to the Deaf

(Continued from page 843)

A Pointer on Demonstrating

Now for a few words concerning the prob-
lems and reactions of deaf persons. The
serviceman will oftentimes find in demon-
strating the Ear Aid that the deaf person
trying it offers some objections to the
background noise. The Ear Aid itself is
silent in operation, there being no noticeable
tube noise or “carbon hiss” in the micro-
phone, The noise, occasionally complained
about by deaf people using this” unit (or
any other highly sensitive hearing aid) is
nothing more than the noise which a person
of normal hearing hears all the time but
to which he has become so accustomed that
it is no longer noticed. The deaf person,

on the other hand, does not hear these ordi-
nary noises so that, except in unusuall
noisy locations, the world is a thing of g
to him although myriad sounds of vary
intensity are always present. But give s
a person a sensitive hearing device and he
starts to hear all of these sounds and imm
diately assumes that the unfamiliar nois
is in the hearing device itself.

Experience indicates that this objectio=
becomes less and less as the subject con =
to use the device. After a few davs he
she is no more conscious of these sou
than is a person of normal hearing.

This condition is one which both the ser
viceman who is demonstrating the he
aid and the person to whom a demonstra




