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MR. CHAIRMAN, LADIES AND GENTLE-
MEN: FIRST LET ME CONGRATULATE THE
MEMBERS OF THE RADIO CLUB OF AMER-
ICA ON ITS SUCCESSFUL 50th ANNIVERSA-
RY, WHICH TAKES PLACE THIS YEAR.

1 INDEED REMEMBER ITS INCEPTION
VERY WELL AND KNEW ITS FOUNDERS,
TOO. AS THE FIRST 50 YEARS ARE USUAL-
LY THE MOST DIFFICULT OF ANY ORGANI-
ZATION, TKNOW THAT THE UPCOMING
100th ANNIVERSARY WILL BE NEGOTIATED
WITH COMPARATIVE EASE AND THAT THE
YOUNGER MEMBERS OF THE RADIO CLUB
OF AMERICA WILL BE THERE TCO CELE-
BRATE IT TOO.

MY BEST AND MOST SINCERE WISHES. -
FOR THAT FUTURE OCCASION TOO.

In 1904 the word radio had not been coined,
Marconi and other scientists had been busy in
Europe with wireless, while in this country,
Dr. Lee de Forest also embraced the new art.
Amateur wireless likewise was unknown up to
that time.

It was aboui then that I started the Elec-
tro Importing Company {(the E,I. Co.), some-
time in the fall of 1904. I had a friend by the
name of Lewis Coggeshall with whom I had
been rooming. He happened to be a telegraph
operator with the Erie Railroad, and I thought
it would be a good idea to start a new company
to import all sorts of electrical educational
instruments from Europe.

We immediately got out a small catalog
for the Electro Importing Company, and at
the same time I began to work on the Telimco
wireless, the world's first home radio. This
particular set, a 1" spark coil with 2 spark
balls and a high-speed interrupter, 3 dry cells
and a telegraph key, was the transmitter. The
spark balls had two 10" antennas. The trans-
titter was mounted on a board,

The receiver was a coherer, which I
manufactured; a decoherer, which was nothing
but a bell; a 75-ohm pony relay and two 10"
antennas. Thig transmitter and receiver
worked very well, even through stone walls,
If you ised an outdoor antenna, and ground,
its signals coyld;easily be transmitted up to
a mile. i N

Naturally, all transmission in those days
was done in the usual Morse code. The only
trouble with the Telimco gear was that once
in a while there was outside interference, as
from elevatbrs and such. This was something
we could not overcome in those days. Second-
ary defects also occcurred from the minute
spark of the silver contacts on the pony relay.
As we didn't have small capacitors in those
days, I used a high-resistance of between 750
and 1000 ochms, which extinguished the sparks
successfully.
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The coherer had a mixture of 90% soft
iron filings and 10% silver. We could have
gone to jail in those days if the government
had found out how we got the silver filings.
The easiest way was to take a dimse and file
it into coarse filings, which of course was
against the law, Fortunately, we didn't use
up too many dimes.

It is worthy of note to record that the
Telimco sold for the huge sum of $%.50 for
the whole get, I have an idea that it cost us
more than that to produce, but we didn't-have
cost accounting then and sales were brisk, so
from the profit we made from selling other
apparatus, the first amateur wireless was
born. This had an excellent sale at New
York's biggest toy store, F.A. Q. Schwarz,
at Macy's, Gimbel's, Abraham and Strauss?,
and even in Chicago, at Marshal Fleld’

It is difficult to believe that the flr stﬁ-- =
"how many times the bell should ring.
" us three, and again the set performed as well

amateur wireless gear actually was a short.
wave set,

of the Institute of Radic Engireers, I found it.:
was necessary to obtain a license to operate;
it. The Federal Communications Commission
was kind enough to supply me with a- ..

"Radio Station License; good for-opera-
tion between March 7, 1956 and March
25, 1956, Call letters were KE2XSX;
frequency: above 30 megacylcles;.
hours of service; nottorexcésd 5 sec-
onds during each 15 minite period;
purpose: to demonstrate radio trans-
mitting equipment of early design at

the annual meeting of the Institute of
Radio Engineers.

"This authority is granted upon
the express condition that no ground
connection or elevated antennas will
be employed; that no interference is
caused to any other station or service,
and may he cancelled at any time with-
out hearing if in the judgment of the
Commission such action should be
necessary. "

Incuientally, the set orgthat evemng was
operated by veteran Jack m%n :
. i . N s AR

It is of note that the first radio set_ ad-'
vertisement in the world appeared in the. ...
January 13, 1906 issue of SCIENTIFIC:
AMERICAN, two years after the birth of the
apparatus. A replica of the set'is today in . ..
the Henry Ford Museum at Dearborn, Michi-
gan, where it is on display.

Sales of the first wireless set were not
always without incident. One day two husky
policemen came in and gruffly demanded to
know what we fakers were up to, They waved

When, many vears later, I demon-.
strated the Telimco for nearly 1,000 members

an advertisement from SCIENTIFIC AMERI-
CAN under our noses and told us that it was
impossible for anyone to gell a wireless that
actually worked over a distance for $7.50,
when everyone knew that wireless sets cost
thousands of dellars, They had been sent by
the then Mayor Gaynor of New York who had
received complaints about the advertisement.

We asked one of the cops to hold the re-
ceiver end in his hands and we asked him to
tell us how many times the bill should ring.
He said five, We pressed the key five times,
and the bell rang five times. That particular
day, we were lucky because there was no in-
terference from the elevator, and when the
cop subsequently asked for 3, another 5, then
6 rings, the bell did its duty ané rang accu-
rately.

' We then suggested the pohceman step in-
to the corridor and asked him aga1n to tell us
He toid
as’everi: The cop came back and scratched
h1s head, _st111 looking dubious. New York
cOps aTE not defeated so easily. He looked
qu1zz1ca.lly at the set, which of course had
connecting wires from the batteries to the
cohefer, and triumphantly said: "Didn't you
fakers advertise that this was a wireless set?
Well, what are them wires here for?" But
he winked at us and he and his buddy departed.

About that time [‘also constructed what
was probably the first walkie-talkie, even if
it did not actually talk. We had fashioned a
sign, which one of my: employees wore on his
shoulders:: Th1s carried the complete trans-
mittex. only, no! recelver. - We had another
man'a little further back, and’ every time the
man with the transmitter pressed the key,
the receiver,; a little distance away, would
worki:»Thé: sign'which the transmitter man
carried advertised it as a Ycomplete wireless
set for $7 50 n

o :We_ also had some circulars which he
handed out.:" As a rule, he circulated in the
downtown streets, Park Place, Fulton Street,
and Wall Street, but we soon had to give this
up, because the police again interfered, this
time not because they doubted that the Telim-
co set worked, but because the crowds that
assembled blocked the streets. So the first
walkie-talkie set had to be discontinued for

- obstructmg trafflc

e For the next ten years, the Electro Im-
porting Cornpany continued to import such
material as Geisler tubes, small X- ray tubes
that worked exceedingly well and sold for
$3.50,: Volt- and Ammeters, and other gear,
but we got'ynore and more into wireless, In
1907, for instance, I designed during that
particular year, an improved coherer, an
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auto-coherer. I launched the first electrolytic
detector, various tuners, single and double
slide, and I brought out the first ball slider
which made contact with the bare wire turns
of the tuners. There is an interesting note
about this slider, For many, many years,
Western Electric bought thousands of these
sliders every year and kept on buying them.

I could never find out how and where these
sliders were used. Originally these were
made in metal, but later on I had the slider
made in composition-~the first time T ever
used composition. About that time I alsa
brought out what was the world's first molded
capacitor., It sold for 50¢. BRI

That year, too, I brought out the first
variable slide-plate capacitor. It probably
was the first such capacitor ever sold com-
mercially, There was also the potentiometex
which had a carbon graphite resistor rod.

The good old ball slider was used again for
contracting purposes, It is interesting to note
how we got the resistor rods. As we could
not get any manufacturer to make less than
5,000 of these, we simply bought several hun-
dred carpenter's pencils. These we dropped
into a large pail and boiled them, loosening
the graphite-carbon rods, which we then care-
fully dried. It worked well, too, as a poten-
tiometer.

That year, too, I designed a transmitting
helix with clips to vary the inductance, as
well as a transmitting variable capacifor.

The E,I. Co. catalog for 1907 had a new
cover. It used the words MODERN ELEC-
TRICS. The cover, too, showed a good deal
of wireless material, including two large
chicken netting antennas, Later, during 1909
there was a wireless boom that had been
caused by the sinking of the 5. S. Republic.

It was on this occasion that Jack Binns be-
came famous because hundreds of people were
saved, chiefly because of the wireless, when
Binns flashed his CQD, the then distress call
which is our SOS today.

During 1908 our correspondence in the
E. 1. Co. became so huge that we had to hire
extra people to answer the letters from ex-
perimenters and amateurs who wanted to get
information on all sorts of subjects. Finally
this became sc burdensome that I thought it
wise to get out a magazine which would answer
the various questions--many of which re-
curred- in a special Question and Answer de-
partment, Therefore, in April 1908, 1
brought out what was to be the world's first
radio magazine, MODERN ELECTRICS. At
the peak of its successful career, we printed
over 100,000 copies, selling at 10¢ each.

There were many, many ''firsts' in
MODERN ELECTRICS, too numerous to

mention in detail here. There was the Wire-
less Association of America, which had as its
President, Dr. Lee de Forest. John 5. Stone
was Vice President, William Maver, Jr.,
Secretary, and myself as Chairman. This
was announced in the January 1909 issue of
MODERN ELECTRICS. '

There was also an editorial whick I wrote
for the February 1912 issue of MODERN
ELECTRICS, which said in part: "There
should be a bill passed restraining the ama-
teur from using too much power, say anything
above 1 K. W. The wave length of the amateur
wireless station should also be regulated in
order that only wave lengths from a few me-
ters up to 200 could be used. Wave lengths of
from 200 to 1,000 meters, the amateurs
should not be allowed to use, but they could
use any wave length above 1,000, ... ."

This subsequently became the Wireless
Act of 1912, the first radio law in the coun-
try, which repeated, almost verbatim, my
recommendations, as follows: ' '

"No private or commercial station not
engaged in the transaction of bona fide com-
mercial business by radio communication. . .
shall use a transmitting wave length exceed-
ing two hundred meters or a transformer in-
put exceeding one kilowatt except by special
authority of the Secretary of Commerce and

Labor contained in the license of the station
8]

oo

Up to that ime, there had been, of course,
no radie law of any kind. This particular law
gave the amateurs the rights they have had
ever since. Curiously enough, the law mak-
ers reasoned that the 200 meters idea was a
huge joke, but it was thought that it would
keep the amateurs quiet, since they probably
couldn't do a thing with such high frequencies!
Time proved how ill-founded such an assump -
tion was.

Later om, the E. I, Co. continued to grow
and manufactured practically everything that
an amateur could use. Before the enactment
of the first wireless law, I had also developed
an electrolytic interrupter in 1910, as well
as a 1/2 Kilowatt coil to go with it for trans-
mitting purposes. This gear drew such a
frightful amount of current that if you did not
wish to have the fuses blown all over the
house, you had to take them out and put 2
good-sized jumper over the contact points.
MNevertheless, the outfit became famous he-
cause you really could transmit over respect-
able distances by its means.

There is a more or less hilarious story
connected with this, which gives a faint idea
of just what happened in those days. Two
amateurs somewhere in Pennsylvania started
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to communicate with each other one night,

Cne man was in a valley, the other near the
top of a mountain. The distance between them
was some 15 or 20 miles, and on a clear day
you could see across the distance.

One night, when one of the boys was work-
ing his outfit and looking out of the window,
he noticed that there was something unusual
happening in the vicinity, He called his friend
on the telephone and told him that he didn't
have to listen to the signals at all, hecause
every time his distant friend g&ressed the key,
the street lights and the house lights would
all go dim. Therefore he could easily read
the code simply by looking at the street lights
near his friend's house!

There was a further 'first'" when the E,
I. Co. sold the first audion, now known as
the vacuum tube. It sold for $4.50, and was
advertised in the E, I. Catalog No. 10, page
93. MODERN ELECTRICS had another '"first"
and that happened in 1911, At that time, I
was running my novel RALPH 124C 41+ in
the magazine. The story was laid in the year
2660, and in the December 1911 issue, there
appeared the first technical description of
what is now known as radar. This was thirty
years before the event. In a letter to me
dated December 20, 1944, Dr. Lee de Forest
said: "Your fanciful suggestion as far back
as 1911 should certainly have suggested to a
later investigator of ultra-high frequency
radio beams the possibility of using that prin-
ciple as radar has now been used, for the de-
tection of hostile airplanes. The chances are,
however, that no investigator of UHF (Ultra
High Frequency) radiations in the 1930's had
ever read what you wrote in 1911. You may,
however, take justifiable pride in the far-
sightedness of many of your startling sugpes-~
tions, " .

So much for the past. What about the
future? What will radio amateurs do in years
to come. Ifor one hope that they will be en-
abled to work on millimeter waves. In the
June 1959 issue of RADIO-ELECTRONICS, I
expressed some thoughts on this subject in an
article entitled "Millimeter Waves'';

"As we ascend the scale of radio
frequencies beyond the ultra-high
range, we emerge intd the millimeter
waves. This band lies between
30,000 and 100,000 megacycles (10
and 3 millimeters), There have been
under intense study for a number of
years, yet they are still largely in
the unutilized realm of electromagne-
tic radiation. The new waves can be
generated by crystal-diode harmonic
producers, klystrons, backward-wave
oscillators and high-voltage beams.

The difficulty thus far has been
that these generators are not very
efficient transmitters at such high
frequencies. As the transmitting
power at present is microscopic~-a
few watts at most--the signal is weak,
too. The range so far has been
limited to between 10 and 20 miles.

S0 far, transistors can be used
up to less than 2,000 megacycles,
while millimeter waves start at 30,000
mc. It is possible, however, that
some solid-state device for generating
millimeter waves will evolve.

Millimeter radio waves approach
light waves, and in many ways act
like them. They are often called
quasi-optical waves. *

When these waves are transmitted
through the air, water moisture or
vapor and oxygen, particularly, inter-
fere with the transmission, making
for poor reception. In this way,
millimeter waves act very much like
light waves in a dense fog--signaling
for both becomes unreliable,

So far, at the lower limits of
these frequencies, wave-guides (hol-
low metal pipes) seem to work out
best in transmitting these extremely
short waves. Such guides are most
efficient, at the present state of the
art, causing comparatively little loss
of pOwer. ol

_ The waves are so short that they
‘can be sent’ through what are esasen-
tially hollow wires. The opening in
that ¢asé would have to be greater
than 1/2 a wavelength, say 1/8 inch,
for 5-millimeter waves having a fre-
quency of 60,000 megacycles. The
difficulty here is that transmission
through such small holes creates
losses, while very straight pipes 2
inches in diameter appear much more
useful.

Unfortunately, ordinary solid
wires cannot be used in transmitting
millimeter waves because wires ra-
diate too much power at the ultra-
high frequencies. Ordinary antennas
cannot be used. For best transmis-
sion, "horn" antennas and parabolic
reflectors seem to give best results.

* BSee RADIO-ELECTRONICS,
March, 1952; January, 1957;
Arpil, 1957,
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At a recent session in New York
early in April, several hundred
gscientists and engineers discussed . ..
millimeter waves at great length,

All admitted the great future of these
waves if only a more satisfactory

means could be found for their gener—

ation, transmission and, particularly,
their control.

It will probably take a number of
yvears before new instrumentalities
" have been invented to make millime-
ter waves as common as longer radio
waves, In this respect, we have to
go back to Heinrich Hertz and Mar-
coni, who also kad to grope along un-
known paths to make wireless practi-
cal.

Yet we already know that milli-
meter waves are not only here to
stay, but that they are the forerunner
of vast changes in radio, electronics,
television and other communications.

Whether we use waveguides or
an entirely new means of transmis-
sion, millimeter waves are certain to
be used intensively in the foreseeable
future. The chief reason is that, at
these quasi-light frequencies, we will
eventually be able to handle with ease
several hundred thousand millimeter-
wave telephone channels, with hun-
dreds of television channels, simul-
taneously along a single transconti=
nental or transoceanic line,

As a matter of fact, far more
channels are available in the milli-
meter range than in the entire radio-
television-radar fregquency spectrum
combined. And, as every technician
knows, our present radio channels
are practically exhausted now. "Hence
the urgency for openlng the millime-
ter band.

In the space age now dawning,
the new ultra-high waves will be es-
pecially useful. It is quite certain .
that millimeter transmitters can also
be miniature in size, possibly as
small as a4 matchbox, yet powerful
enough to cover vast distances in
space. According to Dr. John R.
Pierce, physicist of Bell. Telephene
Laboratories, who kindly gave us
considerable factual data used in this
article--if one used parabolic anten-

nas hundreds of feet in diameter, a
few watts at millimeter frequencies

could easily reach our ngarest star,
Alpha Centauri, 4 light years distant!

What is more, these microwaves
are not affected in their transmission
in free space, as they are in our
dense oxygen- and water-soaked atmos-
phere. There is little doubt that
spacemen of the future, as well as all
spaceships, will be equipped with:mil-
limeter radio equipment.

Millimetgr radar gear in space
is qu.1te feasmxle and will surely be
used in the foreseeable future on-the
moon and spaceships. It should be
particularly effective in detecting even
small meteorites. This, as all future
spacemen are well aware, is vital in
"gsidestepping'' these lethal bodies,
which travel at the rate of 5 to 10
miles a second. If they can be de-
tected and intercepted early enough,
the spaceship can easily change course
and evade the celestial missiles.

There is alsco the possibility that
millimeter waves may prove highly
important in biology.and in the treat-
ment of diseases. Just as high-fre-
quency radio waves have been used
very effecnvely in radiothermy, so
the new waves are certain to find oth-
er health uses, perhaps even more
important ones.'

In the foreseeable future, too, the radio
amateur must concern himself with space.
Soon he will have to be on the moon, too.

This will not be immediately, but certainly
sometime during the 70's. And here is a sug-
gestion which I believe has not appeared in
print to date to the best of my knowledge:

Radic transmission on the moon cannot
be compared to transmission on the earth for
the simple reason that on the moon, which
has no atmosPhere but an ‘excellent vacuum,
there is no Heaviside layer. Hence you can-
not transmit. at any frequency further than the
horizon. We have, therefore, several alter-
natives. e

‘One would be to select the highest moon

~-mountains, :of'which there are many, and use

automdétic relays. - Thus you could telegraph

_around the moon as long as there are suffi-
cient mountain tops whlch are quite abundant
- on the moon, :

"This,; however, is-a most roundabout and
expensive way of signaling. It might be cheap-
er to use wire transmission if you wish to
keep your radio activity completely on the
moon,

There is, furthermore, a much simpler
way. The first explorers on the moon will




gimply not use the moon at all, but the earth.
The amateur can use almost any spot on the
moon and then transmit to the earth, which
will in turn re-transmit the message to the
moon, Thus, if one explorer is near the
North pole of the moon, he can send his mes-
sage to earth, which then will relay it, let us
say to the South pole of the moon where the
second operator or operators are. There is
no difficulty in doing this except one, and
that is the short delay of 2-1/2 seconds for
the round trip of the signal.

1 was the first to point out such signaling
in my article "Can We Radio the Planets' in
RADIO NEWS for February 1927. 19 years
later, the U.S. Signal Corps made its first
moon contact--on 111.6 megacycles. My
predicted time in 1927 was 2-1/2 seconds;
the actual time was 2.4 seconds. I erred by
.1 of 1 second.

MODERN

PROCEEDINGS OF THE RADIO CLUB OF AMERICA

If enough amateurs on earth are alerted
for transmissions from the rmoon, there is
no reason why there should not be a heavy
traffic later on if miore explerers are on the
moon. By using the earth to relay back the
signals originating on the moon, and by using
different frequencies, perhaps millimeter
waves, thousands of messages é¢an be sent
every day without any difficulty. Once the
moon becomes sufficiently organized, relays
on the moon will probably be used exclusively,
That, however, would be a second phase,

So far we have spoken only of code sig-
naling. There is, of course, no reason why
phone signaling should not be used witk equal
ease.
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