Chapter I
A Short History of Radio

One of the most fascinating stories of history is that of
radio. What could be more interesting than to hear how man,
after shouting his lungs out year after year to be heard only-by
a few people congested in a smell place, was then suddenly given
. an apparatus whereby he could speak softly and yet be heard
‘throughout the world within a second of time?

Radio indeed deserves the highest honors on the scale of
inventions. Yet people today have become so accustomed to 1ts use
that they fail to adhere to the thrill of the esrlier scientists.

To revive this lost ecstasy nothing would be more signi-

. ficant than a personal appraisement; calculating the facts of
; history, comprehending the theories behind the mechanism, and then
seeing for yourself what makes & broadcasting station "tick".

First, let us look at history. We must all agree that
the first broadcast was made meny years ago, when a man nemed Adam
. caused & vibrating sensation to go out of his mouth and into the
I receiving set of a lady called Eve -- and broadcasting indeed has
' been getting louder ever since.

Not much was accomplished in those early days, but in

. 640 B.C. 2 new era could have begun when a man named Thales who
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lived in Miletus over in Asias, found that by rubbing,his—hends '1
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sensation that would attract straw. This was the discovery of




static electricity! For the next two thousand years the develope-

ment seemed to go static ------ and people became content just to
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Benjemin Franklin meade the next big step in 1749 when

through his kite experiment he proved that an electric current may

be conducted through a line.

Then ceme llorse, Alexander Grahem Bell, and Thomas Edison

with strenge discoveries snd in 1867 & man by the name of Maxwell

;presented an astounding theory in which he predicted radio waves.
Nine years later Hertz demonstrated rapid vibrations of electriclty
lprojected in the form of waveé. Then in 1895 radio had its

' beginning. Gulielmo Merconi, in Bologna, Italy transmitted the
first signals on a homemade apparatus.

After much work in the process of developement it was
;found that practical application of rasdio could be used in ship

:to ship communication. The Navy was the first to use radio, and
;until 1912 such communication remained known as wireless.

Then Americans changed the term to radiotelegraphic and
Jater become satisfied with the neme "radio". However, the British
| continue even today to use "wireless".

our word "brosdcsst" also came from the Navy and 1t was
;first used as a term of "broadcasting orders".

: The first voice of brosdcast is subject to debate. 1In
1892, Stubblefield said he wes successful in Kentucky, In 1906,
iFessenden said his voice was transmitted in Massachusetts; but,
%1ack of proof caused the public to be skeptical as to who reslly

- aid put the first voice on the air. However, we know for certain,

 that De Forest put Caruso on in 1910 and made such singing telent



lvery populer over the waves. In 1915, the transatlantic voilce

' tests proved successful.

In 1922, the first network went on the air as two stations

gjointly picked up a world series game. In 1923, President Coolildge
éwas heard in his address to Congress.

1926 was NBC's starting year with the first regular net-
gwork ----24 stations, and in the following year & coast to coast
%hook-up made it possible for people to hear a football game. CBS
%came into being in 1928 and in 1930 the first Round the World
;broadcast was made.

: Soon it was clear that all the stations would have to be
}regulated by & certain body of directors in order that the con-
gfusion of the air might be eliminated.

The Department of Commerce was given the first opportunity
;to gdministrate. with the Secretary of Commerce presiding. The
%Federal Radio Commission was next. Then by request of President
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%Roosevelt, the Federal Communicetions Commission,(FCC)was adopted
in 1933.

Today, the FCC is in cherge of 21l broadcasts in our
?country, large and small,

: Internationsl agreement provided for national identifica-
?tion of stations by the first letter of the call name. The United

States was given "K", "N", and "W" for their letters. "N" was
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;later designated to Naval Broadcasts, "W" for the stations east

fof the Mississippl, and "K" for all stations west of the Mississippi.
;The other three letters were determined by the individual stations
éfhemselves as long as they were not slready used in the same

;sequence by anqother station.



Commercial broadcasting was the highlight and continues
L to be the highlight of radio. However, on February 19, 1936 at
Brown University, George Abraham and David Borst, two freshmen,

decided to hook up radios in their dormitory to a line from their

L special phonograph aspparatus so that a selection of records could
ibe heard at the ssme time throughout the dorm. Through their
Eskill and enthusissm the Campus Carrier Current was developed and
%on February 19, 1940 the Intercollegiate Broadcasting System,
;(IBS) wes created s a non-profit mutual benefit association.
' Abraham and Borst were placed in charge and within a single decade
éthe organization grew to national magnitude. In 1950, there were

L seventy-four IBS Stations.




Chapter 1II

KTJO History
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Doctor W.D.Bemmels, Professor of radio at Ottawa

iUniversity'read a Sasturday Evening Post one surmer day in 194%,
Eand came upon en article dealing with Campus Carrier Current

Estations. A brsin storm hit and before the Spring semester was
éover in 1942, Dr. Bemmels' radio class, had completed@é;éinm the
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japparatus. The attempt proved successful and t%eymbegag-broad-
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§cast1ng.: The Professor of .8peech, lNrs. Alice Gordon Wilson, we
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falso @boﬁ‘interestrand enthusiastically teek &%@6&%%%9% of

;helping to organize #%ke programs.

; The 1942-1943 school year found the University broadcasting
gone hour a week from their studio in the basement of Tauy Jones
‘EHall. Then in 1943-1944, because of the war, Ottawa went off the air.
;{ The Spring of 1945 brought Ottawa University back into
fbroadcasting with a six weeks series of broadcasts, transmitting

‘waves once a week from the second floor of Tauy Jones Hall.

In the fall semester of 1945, work began on the east side
%of the top floor of Tauy Jones end as a project for extra credit,
iNorris Haight, & student at Ottewa Uniwversity spent eight weeks

iof the hot 1946 surmer on the radio station. He worked eight
?hours a day, five days a week and received six hours credit for
iﬁis work. Five weeks he spent bullding the console and three weeks
;pn the A.M. transmitter.

In 1951, work was finished eand after acquiring an F.M.
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‘transmitter, KTJO began broadcasting on two types of waves. In
1948, the A.M. transmitter was rebuilt by David Shanan.

KTJO has meny interesting things in its history. Perhaps
one of the more interesting is the 1945 incident in which repre-
sentatives from the FCC took a field test and found that we were
much too strong. Immediately the station had to change its
modulastion and relieve the wires that were hooked up to the city's
‘power lines.

Another point of interest is how the station got its name.

' Our station began broadcasting under the name KOU but, it wasn't
long before the FCC informed us that that particular group of
letters wouldn't do. So we submitted ten names to the FCC with the

confidence that at least one would be accepted,---all were refused.

Twenty more names were submitted. The nineteenth was "KTJO" which
l was accepted. The letters signify: K--west of the Mississippi,

TJ--Tauy Jones, O0--Ottawa,



Chapter III
Redio Theory

It does us little good if we know the history of radio
-ﬂnd are not femiliar with the fundasmental principles. Hence, we
%hould get some idea of how a broadcesting station operates.
? at laws are affected? How do the waves travel? What instruments
lare needed for effective broadcesting snd how do they work?
To portray the theory of radio in full would takeivolumes
@f explanation, diagram, and mathematical figures. A technical
}tudy of radio is not only deep and complex but also in part it is
@isunderstood.
L However, the essence of the principles and the practicality
if the instruments are very easy to understand.
Let us begin with the waves. As was mentioned in the last
chapter, lMaxwell, in 1867 found that through his mathematical
}alculating it would be very reasonable to believe that light

travels in waves,--electromagnetic waves., From this early theory

;pmes our fundamental theorem of radio waves,

First of all, there is & great band of electromagnetic
aves surrounding the earth and traveling at the speed of light
!486,000 miles per second). To picture the speed---if one could
Eide around the earth on an electromagnetic wave at the equator,

would go eround the globe seven times in one second. These



énd X-ray waves. The cause of difference in these various sets of
%waves is the "wave length" of esch. The longer waves on our scale
;epresent the radio waves and the shorter waves represent the X-ray
_Laves.

These waves travel in cycles and the speed of the wave is
?etermined in the cycle per second. ©“uch is called frequency.

X

ﬁn other words a station with a frequency of 660 killogycles is
%ending its weves out at a rate of 660,000 cycles per second and
%ay be found at 660 on your radio dial. If you turn to 550 on

;our radio disl you will receive a signal coming in at a rate of
%50,000 cycles per second. These waves regardless of their speed
;re only as powerful as their power output. That 1s why KTJO
}perating on an output of 10 watts will not go as far or be as
Btrong as KOA which operates on an output of 50,000 watts even

éf the other station characteristics are the same.

; At this point there may be confusion over the two speeds
;entioned. It should be noted that all radio waves travel at
286,000 miles per second regardless of fheir frequency. The

}uﬁber of cycles per second that make up the frequency do not

?ecome increased or deereased by the speed of the wave but are
;odulated (controlled) by the electrical power that pushes themn ocut.
| Radio waves are peculisr. When they a2re caged up in
iuthematical formulas they behave like trained seals, but after

i-ey are turned loose, they are so complex thet we are unable to
Tbrm a satisfactory and accurate picture of them. No mesn hes

iver seen @& radio wave; our instruments only record the applied

:':racteristics of them.,




However, it is gquite certain that radio waves travel

;n all directions when leaving the station antenna and those going
?arallel to the earth become ground weves. Sky waves continue to
30 up into the atmosphere until they come to the ionisphere

located from seventy to two hundred and fifty miles above. At that
;oint they reflect off of the ionized particles made by the ultra-
giolet rays from the sun and strike back to the earth-again at the
;gle-of reflection. Then back to the ionisphere and down to the
%Qrthaagain, continuously until they fade out becsuse of ebsorption.
E In the meantime, ground waves are leaving the antenna end
@eeding along the ground. Ground waves are absorbed much quicker
%an sky waves as & rule because of the many absorbing ﬁaterials
éjyfmss¢ through on esrth.

n When these two types of waves are in phase (or working
%gether) they produce the quality of good broadcasting, but when
%t of phase (or not working together) the station signal will fade.
é‘ The rest of the principles of brosdcasting are more simple
%?understand. In the broadcasting station we have five essential
%fhanisms: the sound producer, the microphone, the control board,

ig;transmitter, and the antenne.

The sound producer mey be "just anything that produces
und." Let's use for example, e man's voice. As he speakfs,
ound goes into a particuler microphone( that has been

structed in & weay to cause the vibrating'cheracteristics of
| und to travel into’the control board over a wire. There
:hree main types of microphones which all function for the

ffundamental purpose.
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The control board is known zs the "console" to radio
ingineers and within 1t afe several technical instruments.

iome are made to mix the sounds, others to amplify, and others fa
fther purposes. From this panel the'off' and 'on' levers sare
jontrolled, 2along with the volume control and circuit connectorss

i At the side of the console is & patch board, that completes
ihe circult and ceuses other microphones to be joined to the
%bnsole. The particular and basic duty of the consul éhd petch
hard is to prepare the sound charsascteristics for their journey

ﬁto the transmitter. With a switch on the console the transmitter
leceives its mede-to-order signals.

| The transmitter is a very highly technical mechanism

}1ch is made up of condengars, resister§ vacuum tubes, and many
;her electrical devices. One of the most interesting implements
the crystal oscillator which is responsible for ejecting the
:ves at the right frequency. The primery purpose of the trensmitter
i to tramsmit the sound cheracteristics unto the radio waves,
jp,moment the vibrasting signal is placed on the wave it is
f}:diately sent through & wire up to the sntenne and put ower tlre
>. However, the air has nothing to do with the waves, they travel
pendently as has been proven in vacuum experiments.

It should be noted that there are different types of
mitters and that different transmitters may transnmit
‘;erént waves. The two cormmon transmitters are the A.lM.
?11tude modulation) and the F.M. (frequency modulation). The
; of an emplitude modulation transmitter are designed to

an electric line and if they could be drawn they would
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Keeping the same wave-length the sound gets louder as the
;ves get larger, and softer as the waves get smaller.

In the F.M. transmitter the waves unaffected by sound would
;ok like the natural A.M. waves but with the sound characteristics

hey would look like this:

————__Keeping the same amplification but ceusing the wave-

th to become closer when the sound is louder and shorter

f¥n the sound is softer.

You can see now more clearly why the tremendous difference
'fréquency. KTJO operates on a carrier'frequency of 660,000
3le8 per second on A.M. but on F.M. the frequency 1s 88.1,000,000

es per second.
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