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Editor's Note and Disclaimer

The author of this work is 100% responsible for its content. Most of the material
presented here has been used as "camera ready" images as they were submitted by the
author. When retyped, they have only been edited to the extent considered necessary
for clarity. Therefore, the material is not entirely formatted as a new publication. Itis
presented as a collection of historic documents punctuated by the author's commentary,
as well as the reproduction of a huge collection of the author's original, mathematical
and technical analysis, as it was originally written in his research notebooks.

The views and opinions expressed in this book are those of the author and do not
necessarily reflect the views, opinions, or legal position of the editor or publisher. Some
of the material presented here is controversial, and suggests misconduct by certain
parties against the author and the historic site at Bolinas, California. We believe that the
material that supports each party's position is of sufficient clarity for the reader to make
up their own mind concerning their veracity.

Our interest in publishing this material is related specifically to the historic relevance of
the technical information and its relationship to the history of wireless communications
technology and the development of commercial and military radio in its first 50 years.
We also recognize that large corporations are in the business of "making money" and
that in that pursuit, the technologies utilized can change in value over time. These
fluctuations of "perceived value" by the various parties, concerning the site at Bolinas,
California, are certainly well documented in this material.

The author's technical evaluation of how these early "wireless" transmitters worked and
upon whose patents they were based is a unique historic perspective that deserves

publication. This has been our sole interest in being involved with the project.

If there is sufficient interest, a fully formatted presentation of this material could be
developed at some point in the future.

A&P Electronic Media
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Dedication:

This book is dedicated to the remarkable crew of the Bolinas
Radio Transmission Facility;

Chief Engineer: Frank Spicer
Manager: Gus Kouats
Technician/Machinist: Ivan Neilson
Chief Rigger: Jim Bourne

These individuals created the legend of KET-KPH at Bolinas,
California. Also to be noted are the etforts of District Vice-
President Jim Hepburn, who facilitated the transfer of out-dated
equipment to scientific endeavors, leading to the writing of this
manuscript.

Eric P. Dollard
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Preface

1) The following paper serves as a companion to the recent historic resource study
of the Bolinas Radio Transmission Facility, this study being undertaken by the
U.S. Department of the Interior, National Park Service (N.P.S.), Point Reyes
National Sea Shore. This N.P.S. study is quite exhaustive in its representation of
station history and will become the standard handbook. The N.P.S. study quite
naturally omits the theoretical and engineering details of the Bolinas site, and |
limited funding prevented any detailed analysis of artifacts and edifices that
surround the station buildings. Therefore, such is the pI‘lIlClple undertaking of this

paper.

Further omitted by the N.P. S. study are the historical details surrounding the
development and implementation of the early wireless systems utilized at Bolinas.
This is understandable since such details have systematically vanished from
historical references on the subject. This paper takes an engineer’s walk through
wireless history, pointing to where its principles would originate. |

Finally, the N.P.S. study neglects the examination of factors which led to the
Bolinas Facility being almost completely destroyed, despite ample effort to protect
it. Now the station is on the brink of extermination. Such factors are those of
politics, finding no place in a study such as that of the N.P.S. However, in the
course of historic study it is clearly seen that polmtlans and corporate magnates
gave us the radio of today, a radio that strayed far off course from the aims of
those who conceived it. These factors would have the Bolinas site silent for now

and evermore.

2) It has been said by radio historian Jerry Vassillatos that a walk through radio
history is stranger than fiction. Tracing the steps of development, one meets the
most enigmatic scientist of modern history, Nikola Tesla. Also, it is a strange .
irony that the family of Philo Taylor Farnsworth resided within sight of the R.C.A.
Bolinas Facility. This would place the Radio Corporation of America in a new
light and provide a glimpse of 21* century electron tubes. In this study one begins
to notice that the theory and practice of the electrostatic wireless, such as that of
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Bolinas, seem to contradict the very foundations of modernistic physical science.
Electrical forces are found to be very non-physical, but the emerging technology
produced functioning systems that were engineerable. It 1s in the study of this pre-
historic wireless and the individuals who conceived it that one sees the
electrostatic technology of the 21* century in its primordial form. It is a wonder
how the transformers of Tesla, capable of matching the forces of nature, or how
the tubes of Farnsworth, creating suns and stars within their bulbs, could be so
completely ignored. How could any study of energy or space not begin with these
scientists and their contemporaries? For all their efforts, we still have the
thermodynamic technoology of the 19" cetury, a technology of the cave man and
his fire.
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Introduction

1) The historic study of the Bolinas Radio Transmission site yields a wide range of
knowledge relating not only to the development of modern electromagnetic radio.
but also to the lesser known early electrostatic wireless. Modern radio was created
beginning with the birth of R.C.A., through the years of World War II. Bolinas

was to play its part in this development, utilizing the various innovations of

R.C.A. Unique to Bolinas is its pre-historic era of electrostatic (electric) wireless,
and its development from Marconi to Alexanderson.

2) The electric wireless period of the Bolinas was short, spanning about 10 years.
It began with Marconi and his system in 1913. R.C.A.’s entry with the
Alexanderson system extended to 1924, when shortwave rendered the electric
wireless obsolete. By 1928 it was gone. The U.S. Navy took a renewed interest in
1940, constructing a limited verson of the Alexanderson system. This served the
submarine communication needs of the war. After the war the Navy removed their
electric wireless and such was never again utilized by R.C.A. A new system has
been proposed for the Bolinas site to repiace the now obsolete shortwave
operation. This system utilizes no aerial structure, just the remaining electric
wireless ground plane. Its implementation is ultimately denied by the N.P.S. and
The Commonweal.

3) With Alexanderson and his effort to adapt the existing Marconi aerial of the
Bolinas site. an aerial emerged that stands apart from all others erected there. This
was to be known as the Alexanderson Multiple Tuned Aerial. While the Bolinas
aerial was compact from the standpoint of the 15 kilometer wave 1t launched. 1t
was physically and electrically massive. This aerial was about 3000 feet in length
and 600 feet wide, standing 300 feet off the ground. An equivalent structure was
buried beneath the aerial. The confined electrostatic field was over 120 million
cubic feet with an electrical activity of over 20 million volt-amperes. It was a
bottle of lightning. Twelve-foot high coils regulated the power flow, developing
over one hundred thousand volts. The entire network glowed in a blue-violet light,
flashing on and off with the Morse key like a giant neon sign.

10
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4) Despite the enormity of the Bolinas Alexanderson Aerial and its remarkable
history, record of it is absent. Only distant legends of now gone old-timers remain.
Its blueprints once stood in the Marconi Hotel but vanished to the winds along
with Marconi’s name—regarded as worthless, obsolete junk. What remains of it
are concrete anchors and foundations that once held the masts and coils. The
position of these artifacts establish the overall geometry of the aerial. A
considerable quantity of breakage remains from the demolition, mostly scattered
along the ocean cliffs. Key elements have been located. Through analysis of this
material, and childhood memories of blueprints, and verbal descriptions, a
reconstruction of the Bolinas Alexanderson Aerial has been developed. Many
unknowns still exist however, particularly with regard to the end section of the
aerial. Recent information uncovered by the park service has helped greatly and
the reconstruction should have a fair degree of accuracy. It is remarkable that the
underground portion appears to be intact. This should not go unnoticed.

5) Before an historic study of the Bolinas site was undertaken by the National
Park Service, the Alexanderson aerial had been considered a pre-historic curiosity,
a dinosaur. This has been found to be a misconception. At the time of its
development a schizmatic condition existed among the theories and patents of
their inventors. It was an all-out war, demanding government intervention.
Further, the “electricians” of the time held opposing views with regard to those of
the emerging atomic science. Upon examination of the aerial patents of
Alexanderson, certain characteristics of scientific interest are noted. The ruins at
Bolinas indicate the full embodiment of Alexanderson’s concept, that is, an aerial
with no wavelength and no electromagnretic waves. This is unthinkable in the
minds of modern radio engineers, but it worked. From the theoretical standpoint it
may be the ultimate radio antenna. How this would be missed is, the reception
aerial was a simple structure, often just a long piece of wire. The cost was low.
The reception aerials were never exact duplicates of their transmission
counterparts. The full benefit of the concept thus would never be obtained.

11
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6) 1t has gone down in history that the Alexanderson aerial is an archaic and in-
effective electromagnetic radiator, and from that standpoint this is true. However,
it is an instrument of the electric wireless and 1s worthy of further study because it
is significant historically. As well, from the theoretical standpoint, two scale
models are proposed for the Bolinas site and the National Park Service. The 160-
meter (1800 kilocycle/second) amateur band has been chosen for the reasons of it
making for a 100 to 1 scale; and the site presently holds amateur radio station
license KDGOSX-AE. Such a model would be for testing purposes, standing a few
feet off the ground and 30 feet in length. It would operate with the existing
(M.C.L) tuning coil shack with a power of 1500 watts. Upon determination of
technical details and further historical examination, an historically accurate model
would be constructed for 400 or 500 kilocycles/second. This would be made up of
masts 15 feet high, and about 100 feet in length, with an interpretive plaque out-
lining its historical significance. This would serve the historic Bolinas site well.

Early photo of Marconi Building 2 at the Bolinas Transmitter Site.

12
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PART ONE

The History of Electric Wireless
and its relation to
the Bolinas, California Transmission Facility

Chapter One

The Bolinas Site

Author Commentary: pages 14 - 16
Historic Documents: pages 17 - 49

13
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)) The Bolinas Site (fig. 1)

1) In the year of 1913, near the coastal town of Bolinas, California, the Marconi
Wireless Telegraph Company of America began the construction of one of the
world’s larger wireless power stations. Bolinas was one of a series of stations that
spanned the globe. The parent station was the New Brunswick, New Jersey
facility. Station construction was carried out by the J.C. White Engineering
Company, and components were made by the Wireless Specialty Apparatus
Company. Bolinas was to receive a 300 Kilowatt disruptive discharge (spark)
oscillator, one of the world’s biggest. Bolinas would operate on 44.77 kilocycles
per second as station KET. Guglielmo Marconi, age 39, had labored some 15 years
toward this engineering and commercial endeavor. The parent station at New
Brunswick was the leading edge of science at the time, representing a 60-year
evolution in the theory and practice of electric wave telegraphy. Great minds such
as Tesla, Steinmetz and Einstein were to be seen at the New Brunswick site.
Bolinas was host to Marconi, Alexanderson and numerous lesser historic figures.
The Bolinas station was to become one of Radio Corporation of America’s first
operational facilities in 1919, and was to see significant advancements in wireless,
from its inception in 1913 until the shortwave era’s beginning in 1924. Today
wireless has become a forgotten chapter in electrical engineering.

2) The town of Bolinas, located 11 miles north of San Francisco, was a small
fishing and lumber town with a small but busy port. It was noted for its rowdiness
and numerous dogs. Today Bolinas is noted for its lawlessness and still, numerous
dogs. In the 30s a San Francisco newspaper staged a promotional gimmick
involving a land giveaway on the Bolinas Mesa. This resulted in sub-division into
lots and Bolinas becoming a residential community. Today’s population is
estimated at 1500.

3) Bolinas sits at the mouth of a large lagoon named after the town. The site
chosen by Marconi overlooks the Pacific Ocean about three miles northwest of the
town. The-powerhouse-sits-west-ofthe-town. The powerhouse sits about 90 feet
above sea level adjacent to eroding coastal bluffs. This area was considered to be
an area of great power by the local Miwok indians. The Miwok would visit “the
hole in the sky” to become revitalized, but never stayed long for fear of harmful
side effects, so the legend goes. Bolinas is an area of exceptional natural beauty
and biological diversity. Its lagoon and reef are home to numerous marine species.
Bolinas is host to a vast array of migratory birds that make it a stopping point
along their route. In general, Bolinas is mostly grasslands, serving as livestock
pastures. Numerous small hills and ravines are scattered throughout the area, with
think underbrush like coyotee bush, blackberry and poison oak. Surrounding

14
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Bolinas are large, steep hillsides with thick conifer forests. At one time these hills
were the Redwood empire.

4) The geology of Bolinas is a series of coastal points consisting of brittle shale
and slate along with large masses of clay mixed with very fine sand. Bolinas is a
giant sponge soaked with water from the great forests to its north. Widespread
underground water flow exists, creating much coastal erosion. Drainage is very
difficult due to the sheer saturation. This ground water holds a great abundance of
the element iron. Colloidial iron can be seen dripping from cliffsides, and plants
often turn red upon being fed Bolinas ground water. Also abundant is the element
sulphgr, found in native form on coastal outcroppings. Small deposits of oil and
gas are to be found at the Bolinas site. Gas bubbles can be seen in the tidepools of
the reef. A few attempts were made to locate any significant quantity of oil that
may have been present. None was found. It is ironic that the Bolinas site would
become the burial ground for the 1972 San Francisco oil spill. The reef extends
several hundred feet out to sea like a giant slate floor. The grain of the rock is
somewhat vertical, giving the reef numerous small ridges. Many ships and their
crews met disaster on this reef.

Bolinas is the meeting point of the Pacific plate and the American continent. Three
geological fault lines enter the Pacific Ocean at Bolinas. Most notable is the San
Andreas which makes up the Bolinas Lagoon. Originating in the town is the San
Gregorio fault, and the third fault has no name. The San Andreas returns to land at
San Bruno, a few miles south of San Francisco. The San Gregorio touches land at
Montara, Halfmoon Bay and San Gregorio, staying close to the coast through Big
Sur, 100 miles south of San Francisco. The third fault goes out to sea.

5) With a saturation of iron rich ground water it is no surprise that Bolinas offers
great enhancement to radio propagation. Recent tests indicate a 20 to 30 decibR el
improvement (100 to 1000 times) in signal strength for signals originating in the
Bolinas locale. Some of the coast’s deepest canyons still had strong signals from
Bolinas. Very anomalous reception of Bolinas signals was noticed in the Los
Angeles area, about 500 miles to the south. The iron-sulphur mix of Bolinas is
suggestive of the old wireless semiconductors like iron sulphide (pyrite) or lead
sulphide (galena). Broadcast station signals of the A.M. band would be received
strongly intermodulated when received on grounded aerials at Bolinas. This would
indicate the ground to be a semi-conductor. This is worthy of further study as an
instrument of fault line measurements. It is thought by some that Marconi
personally selected the Bolinas location for its geo-electric properties, however
this has yet to be verified. The Marshall receiving site was said to be an
exceptionally low noise area, and thus chosen for the site. It is to be noted that the
nearly one million square feet of underground wires and metal plates are mostly
intact. Metal plates are even found out at sea but these no longer connect to the

15
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main underground electrode. Such a structure is a geo-electric treasure with
important scientific uses.

6) Today, the Bolinas site sits in peril, its transmitters cold. It became the victim of
a dying R.C.A. which, like a drowning man, pulled the station down with it. Today
the site is the victim of a resident political organization, calling itself
Commonweal. Commonweal is an old English word for central wealth.
Commonweal destroyed most of the original shortwave equipment that once
occupied the station, and dumpstered most of the historic records. Commonweal
presently is holding a death grip on the site, blocking any and all efforts to use or
preserve it. It is fortunate that the Bolinas site is now under the control of the
Department of the Interior, National Park Service, Point Reyes National Seashore.
This will assure its protection. The Marconi Powerhouse, called building number
one, or just the “other building,” sits in very bad repair. In violation of its lease
agreement, Commonweal has refused to either maintain the building, or allow
entry to those who would. The historic transmitter BL-10 that sits inside has been
partially stripped by Commonweal underlings, but is repairable. M.C.1.
Corporation stripped the building of its primary switch gear, leaving it without
power. In all it is estimated that ten million dollars worth of damage has been
inflicted upon the Marconi Powerhouse by R.C.A., M.C.1., General Electric, and
Commonweal.

The original shortwave building, number two, has been completely stripped by
Commonweal and of all things, ame is now an office building and party hall. The
annexed building, “2A,” still houses an intact shortwave transmission facility and
was under the protection of M.C.I. Corporation. At present it does not operate on
the air. Thirty-some odd dipole antenna arrays occupy about 100 acres of the once
3000 acre antenna. All original antennae are now gone. The northwest portion of
the antenna farm has been taken over by the Coast Guard Master Communication
Station Pacific, NMC. NMC maintains the necessary H.F. communications left
behind by R.C.A. and transmits its operational traffic.

7) The Bolinas site is a technological facility with an extensive history and
potential future uses in science and technology. It is hoped that the National Park
Service will take the proper steps to assure the site keeps with its nearly 100-year
tradition.

16
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474 Tge WireLeEssS WORLD

Transatlantic Wireless Telegraphy

THE NEW JERSEY STATION

OOD progress is being made with the
G constructionof the high-powerstations

which, when completed, will add
enormously to the public facilities for the
use of transatlantic wireless telegraphy.
The Clifden-Glace Bay service, which, since
1908, has been in regular continuous com-
munication, day and night, carrving com-
mercial, public, and press messages, has

cation which the cheapness and etficiency
of the Marconi service has macde possible.

From time to time we hove to be able to
furnish our readers with details of the
stations which ave being erected on hoth sides
of the Atlantic in fulfilment of this scheme.
In the meantime, a few preliminary notes
concerning the stations now being erected
near New York may he of interest.

Site of the Transmitting Section of the New Jersey Station, New Brunswick.

hitherto been the only service in existence
affording direct wireless communication
between the Bastern and Western hemi-
spheres. But it will not long enjoy its
* splendid isolation,” for other stations are
now being erected which will bring the North
American Continent nearer (in a telegraphic
sense) to England and other European
countries, thus relieving the pressure of
traffic upon the Clifden-Glace Bay stations,
and coping with the enormously increased
use of transatlantic telegraphic communi-

Two miles out from the historic city of
New Brunswick, N.J., on a road that follows
the banks of the Raritan river and the
Raritan canal, lies the transmitting section
of the wireless station which will bring the
United States in direct communication with
England.. Approaching the site from the
south one sees a beautiful meadow stretch-
ing from the road to the canal bank. In this
meadow are located the power-house, the
auxiliary transmitting office, and the first
set of two masts. To the west of the road

17
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Digging Foundations for the Receiving Station'at Belmar, N.J.

hill close to the river. From this building
the receiving aerials will rise to the first
mast located on top of the hill. Crossing
the road at nearly right angles, and stretch-
ing westward for almost a mile, the aerials
will be carried on the top of six masts, each
300 feet high. The back ends of these
aerials will be carried down at an angle of
thirty degrees, being insulated near the mast
top and having steel running ropes attached.
These ropes come down to the anchors, which
consist of a pillar 15 feet high, with heavy
iron weights free to slide up and down on
them.

These weights balance the pull of the
wires and are calculated to keep a definite
tension in the aerial wires at all times, so
that when the wind blows or sleet incrusts
the aerials, the spans between the masts will
sag down and the counterweights rise,
keeping the tension constant. This strain-
ing pillar anchorage, as it is called, is an
ingenious device which is a new departure
in cable suspension.

At Belmar a large force is required to
handle the operating work, and much will
be done to make the residential quarters
attractive to live in. Summer boating
on Shark River is a pastime which is
looked forward to with pleasure, while
tennis and outdoor sport will be encour-
aged ; in fact, a happy little community
will soon be thriving in this neighbour-

hood.

AN ALASKAN CHAIN.

AS we announced last month, the
American Marconi Company have
in hand the erection of stations at
Ketchikan and Juneau.  Stations are
already in existence at both of these points,
but only ship business is handled. An en-
tirely new station will he erected at Ketchi-
kan, consisting of a 15-kw. synchronous
rotating gap transmitter of the latest type
and the usual receiving apparatus. Four
skeleton steel towers will be erected, and
the antenna so arranged as to work
efficiently with Seattle, a distance of some
six hundred miles to the south.

Ketchikan station will also work to the
north to a distance of more than two hundred
miles with the station at Juneau, Alaska.
This latter station will be entirely rebuilt,
and will be fitted with a 10-kw. transmitter

"and two skeleton steel towers.

These two stations are intended to be the
first links of a chain to provide Alaska with
a commercial wireless service connecting it
with the United States. As business deve-
lops, the chain will be developed and pro-
vided with feeders further north.

The existing cable rate between Juneau
and Ketchikan is 6 cents per word, and
hetween Ketchikan and Seattle 19 cents per
word. It is probable that the rates for
communication between these points will
be considerably reduced when the Marcont
service is inaugurated.

19
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Trans-Pacific Waireless
Telegraphy.

Marconi Stations in California Nearing Completion.

HE Marconi high-power stations in

California are rapidly nearing com-
pletion. These stations will be made up of
the transmitting plant at Bolinas Point,
cighteen miles north-west of San Francisco,
and the receiving station, near the town of
Marshalls, about eighteen miles further
north on Tomales Bay. Despite the diffi-

regularly used for traffic. There is no railway
available, and it is necessary to send the
material by water from San Francisco,
unload it at the wharf at Bolinas Bay, and
haul it to the site. Across the mouth of the
bay is a shallow sand bar which makes it
impossible for a boat of any size to get to or
from the wharf except at high tide, and the

Bolinas Power House in

culties attending the transportation of
building material, the progress on the
(California sites has been satisfactory. Most
of the material for erection purposes—
steelwork and machinery, as well as all mast
sections and the wire rope—is being made
in the East. It is sent from New York by
boat to the Isthmus of Panama, across the
isthmus by rail and thence by water again
to San Francisco.

The site at Bolinas is not advantageously
located for bringing in heavy loads of
material. The rough roads leading to 1t are
at least four miles distant from the highway

Course of Construction.

coast is so dangerous to shipping that owners
of vessels are reluctant to have their craft
navigated in and out of the bay. As a matter
of fact, only one small schooner enters the
bay, and she makes the trip only when therc
is enough material to warrant it. The con-
struction work has strained to the utmost
the schoonmer capacity of 100 tons and
overloaded the wharf. A larger derrick
has been installed to unlcad the heavier
pieces and the area of the wharf has been
extended to give greater space for materials.
The fear of winter storms and consequent
impassable roads has stimulated the men 1N

20


http://emediapress.com/
http://ericpdollard.com/

21


http://emediapress.com/
http://ericpdollard.com/
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it 1s necessary to ferry from San Francisco
to Sausalito, board a train on the North-
Western Pacific Railroad, and travel about
an hour and a half or two hours on a narrow-
gauge railway to the little town of Mar-
shalls on the eastern shore of Tomales Bay.
For several months workmen have been
busy in this section, with the result that
considerable progress has been made in the
construction of the buildings which now
form a feature of the hillside.

Tomales Bay, celebrated for its clams
and oysters, is about twelve miiles longand a
mile wide. . It is navigable for good-sized
boats and is extremely popular with fisher-
men. On the eastern shore, just south of the
Marconi property, is located a fishing colony.
Along both shores the hills rise abruptly and
stretch away on the eastern side in a rolling
tableland. The tongue of land between the
bay and the ocean is about three miles wide.
Covered with heavy woods, this promontory
is a favourite summer resort for campers
and hunters. It affords good duck shooting
and deer are also to be found in the woods.
The residential quarters and section for the
housing of the lighting and heating plant
are about three hundred yards south of the
line of the aerial ; the operating building at
the end of the aerial line is nearly a fifth of
a mile from the other structures. These are
arranged-in a semi-circle above the country
road, looking out over the bay from an
elevation of one hundred feet. The operating
building is on the top of a hill on an elevation
of about one hundred and thirty feet.

The construction of the buildings has
advanced rapidly. Satisfactory progress has
heen made on the mast erection. One mast
has been completed and stayed, while all
the others have at least four sections up.
The top plate of the mast foundation can
now be accurately levelled up and the last
grouting concrete poured.

With regard to the station at Honolulu,
work is going along satisfactorily, 141
persons being employed at Kahuku and 108
at Koko Head.

The November meeting of the Institute
of Radio Engineers was held at Columbia
Chniversity, New York, on the 5th ult., when
a paper entitled * The Audion—Detector
and Amplifier 7 was read hv Dr. L.
de Forest, i

Directory of Amateur Wireless
Stations.

T is estimated that there are about

one thousand licensed amateur experi-
menters in wireless telegraphy in Great
Britain, and this number is steadily in-
creasing. It is only natural, therefore, that
there should be a demand for facilities to
enable these experimenters to get in touch
with their neighbours, which at present they
are unable to do in the absence of a suitable
directory.

We have decided, therefore, in the in-
terests of the bond fide amateur, and at the
suggestion of some of our readers, to under-
take the preparation of a complete directory
of amateur wireless stations, which we hope
to publish as a special supplement to an
early number of THE WIRELEss WoRLD.

We believe that the publication of a
directory such as we have in view will
bring to light a large number of experi-
menters whose existence is unknown to
their neighbburs. It will encourage the
establishment of wireless associations, ard
will help to strengthen existing associations
by increasing the status of the amateur.

We feel confident that in the compilation
of this directory we can rely upon the assis-
tance of the members of the amateur wireless
socleties and others who are not associated
with those organisations, and to whom the
existence of ‘a reliable directory will prove
of inestimable value. '

We shall be glad, therefore, if readers will
send us, at an early date, the following
particulars for inclusion in the directory :

Name and address.

Call-letters.

Whether the station is for transmitting
and receiving, or receiving ouly.

Transmitting range, in miles.

Transmitting wave-length, in metres.

Receiving range.

Usual hours of working.

General remarks.

Secretaries of wireless associations and
clubs will oblige by sending names of their
officers, address of headquarters, call-letters
and any other useful information.

This directory, when complete, will be
distrihuted free of charge to our readers.
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ON THE GENERATION OF LONGITUDINAIL
- WAVES IN ETHER!

IN a short note published in NATURE of February 6, I suggrested
'+ an arrangement’ of four insulated and electrified spherical
conductors with their centres in one line, giving rise to ethereal
waves in the surrounding atmosphere, of which the disturbance
in‘the line of centres is essentially longitudinal. But at any
_fnite distance from this line there must also be laminar or dis-
tortional waves of the kind expressed in Maxwell’s equations.
The object of my present communication is to show an arrange-
taent by which a large space of air is traversed by pressural dis-
turbance, or by waves essentially longitudinal, or by condensa--| -
tional-rarefactional vibrations ; with but'a very small proportion,
practically evanescent, of laminar waves.

Let AA be a Plane circular metal plate msulated within a
‘metal case ccc'c’, as indicated in the drawing. Let D be a
discharger which can be pushed in so as to make contact with A.
" Let A be charged to begin with, positively forinstance as indi-
cated by the letters PPgp; NNnn showing negative electricity

Y
X
Q

Blb 2

3 ‘vfv 2
¥ Ttlo 2

3

induced by it. * Let now the discharger be pushed in till a spark
passes. The result, as regards the space between aa and the
roof RR over it, will be either an instantaneous transmission of
commencement of diminution of electrostatic force, or a set of
electric waves ol almost purely longitudinal displacement, accord-
ing as ether is incompressible or compressible.

Hencg, if the- theory of longitudinal waves, suggested by

Rdatgen as the explanation of his discovery (for the consideration

* of which "he has given strong reasons), be true, it would seem
probable that a sensitive photographic plate in the space between
AA and RR should be acted on, as sensitive plates are, by
Réntgen’ rays. Either a.Wimshurst electrical machine or an
induction-coil, adapted to keep' incessantly charging Aa with
great rapidity so as to cause an exceedingly rapid succession ol
sparks between D and A, might give a practical result. In
trying for it, the light of the sparks at D must be carefully
screened to prevent general illumination of the interior of the
case and ordinary photographic action on the sensitive plate.

The arrangement may be varied by making the roof of sheel

aluminium, perhaps about a millimetre thick, and placing the
sensitive photographic plate, or phosphorescent substance, on
the outside of this roof, or in any convenient position above it.
When a photographic plate is used there must, of course, be#in
outer cover of metal or of wood, to shut out all ordinary light
from above. This arrangement will allow the spark gap g b @
be made wider and wider, until in preference the sparks pass
between Aa and the aluminium roof above it.  The transparency
of the aluminium for Rintgen light will allow the photographic
plate to be marked, if enough of this kind of light is produced n
the space between the rool and AA, whether with or without
sparks,
VA paper by Lord Kelvin, read before the Royal Sceiety on February 13
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. The new photography has hitherto, so far as generally known,
- been performed only by light obtained from electric action in
vacuum ; but that vacuam is not essential for the generation of the
Réntgen light might seem to be demonstrated by an experiment
by Lord Blythswood, which he described at a meeting of the
(ilasgow Philosophical Society on Wednesday, February s.

As a result- he exhibited a glass photographic dry plate with -

splendidly clear marking which had been produced on it when
placed inside its dark slide, wrapped round many limes in black
velvet cloth, and held in front of the space between the main
electrodes of his powerful Wimshurst electrical machine, but not
in the direct line of the discharge. He also exhibited photo-
graphic results obtained from the same arrangement with only
the difference that the dark slide, wrapped in black velvet, was
held in the direct line of the discharge. In this case the photo-
graphic result was due, perhaps wholly, and certainly in part, to
electric sparks or brushes inside the enclosing box, which was,
as usual, made of mahogany with metal hinges and interior
metal mountings. It is not improbable that the results of the
first experiment described by Lord Blythswood may also be
wholly due to sparking within the wooden case. I have sug-
gested to him to repeat his experiments with a thoroughly well
closed aluminium box, instead of the ordinary photographic dark
slide which he used, and without any black cloth wrapped round
outside. The complete metallic enclosure will be a perfect
guarantee against any sparks or brushes inside.

If the arrangement which I now suggest, with no sparks or
Lrushes between AA and the roof, gives a satisfactory photo-
graphic result, or if it shows a visible glow on phosphorescent.
material placed anywhere in the space between AA and the roof
above it, or above the aluminium roof, it would prove the truth
of Rontgen’s hypothesis.  But failure to obtain any such results
would not disprove this hypothesis. The electric action, even
with the place of the spark so close to the field of the action
sought for as it is at D, in the suggested arrangement, may not
be sudden enough or violent enough to produce enough of longi-
tudinal waves, or of condensational-rarefactional vibrations, to
act sensibly on a photographic plate, or to produce a physical
glow on a phosphorescent substance.

Marcir 12, 1896]
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CONNECTING
: CALIFORNIA
WITH HAWAII

Operniryg of shedforcons
Trany-PaciH7c Scervice

ITH simple but impressive cere-
monies the trans-Pacific sta-

tions of the Marconi Wireless Tele-
graph Company of America at Bolinas
and Marshalls, Cal., and Kahuku and
Koko Head, IHawaii, were formally

opened on September 24. The inau-
*guration of the service had aroused in-

terest throughout the world; and men
prominent in the affairs of nation and
empire sent marconigrams appropriate

.. to the occasion, which marked the

opening of three of the largest wireless
stations on the glabe,

The Marconi Company entertained
representative citizens taking part in
the inauguration both at Bolinas and
Kahuku. In California the members
of the San Francisco party invited to
the inauguration left the Sausalito
ferry at fifteen minutes alter nine
o'clock on the morning of the opening.
They rode in a special car provided by
the Northwestern Pacific Railroad, ar-
riving at San Ancelmo at fifteen min-
utes after 10 o'clock. Iiere they en-
tered automobiles and were driven to
Bolinas, which they reached at noon.

Among the guests of the Marconi
Company were James Rolph, Jr., May-
or of San Francisco; R. P. Schweriu,
Vice President and General Manager
of the Pacific Mail Steamship Com-
pany; Captain Robert Dollar, Presi-
dent the Dollar Steamship Company:

.

M. H. De Young, Vice President of
the Panama-Pacihc International Ex-
position; C. F. Michaels, President of
the San Francisco Chamber of Com-
merce; Mr, Forbes, Secretary of the
California Development Lioard; F. S,
Samuels, assistant to the President of
the Oceanic Steamship Company; C.
H. Gaunt, General Manager of the
Western Union Telegraph Company,
Pacific Coast Division: George E. Mc-
Farland, President of the Pacific Tele-
graph and Telephone Company.

Ao P Taylor, San JFrancisco repre-
sentative the HMHawaiian Promotion
Committee: . S. Teller, President of
the Commercial Club: J. A. Buck, Sr.,
President of the Tlunnlulu Plantation
Company: J. Hooper, Vice President
of the First Federal Trust Company;
L. D. Dean, Assistant Cashier of the
Crocker National Bank: R. B. Wool-
verton, United States Radin Inspector;
Thomas P. Boyd. District Attorney of
Marin Coanty: M. J. Pedrotti, Presi-
dent of the Doard of Supervisors of
Marin County ; I, A, Kolster, Assistant
Physicist of the Department of Com-
merce: Mr, Gardner, Supervisor, Marin
County; John D. McKee. Fresident of
the Mercantile Nutional Dank: A. W.
Foster, Sceretary of Lhe Panama-
Pacific International Exposition; A.
W. Foster, Jr., President of the Marin
County Water Company; C. A. Horn,

RBOLINAS ; MARCONI

HOTE L.

39


http://emediapress.com/
http://ericpdollard.com/

40


http://emediapress.com/
http://ericpdollard.com/

Qa

1 3 F
PLATE CONNECTOR
FIBRE SLING..
TREMWRAL
Ol SLAL
7% G 74 7 Z, e %2
Z —
L F.

.\ B

77277

GLASSE "
a EPARATING PLATES. 'J’“'\.-LL’/-‘

CROSS SECTION OF TANK,

for High Power Stations.

41



http://emediapress.com/
http://ericpdollard.com/

GROUND WPIIZES AROQUAD DO WETR HOUSE

EARTHING SYSTEM
Hisi POWER TRANSMITTING ETATION
cuE== GENERAL BCHEME —==—

S ENLARGED WVIEW ===

== DISTRIBUTING PoLES S
—_— T

Tornas Zus, - o311 T —
b Sy g a— ; e
\\ // o ‘/ ‘
o ikt kS
/ 7 < 7
= R P RN P
= oy ==
= AR Zi
7 <
N A
£ AfFusL WIRES N ik
8 MaAsT . RN /
@ A AN v
7 N =N
= = .
[ I -— ﬁ’ -]

Fig. 320—General Scheme of Earth Connections for High Power Stations,

239. C_ondensed List of High Power Stations.—Some of the long distance
transmitting stations of the Marconi Company, their locations, systems and
power are shown in the following table:

Location System Power Wi?xvci\{ tt?':'sth

Carnarvon, Continuous and discontinuous
Clifden, . .

:l[re';;nd Discontinuous waves 75-150 K.W. 5,500

1 A .
GﬁfaevaBgi’otia Discontinuous waves 75-150 K.W. 8,000
Stavanger, . .

Norway Continuous waves 150 K.W. ? _
Marion, Mass. Continuous waves 150 K.W. ?

New Brunswick, Continuous and discontinuous 000
New Jersey s 150-300 K.W. 8,000 to 15,
Bolinas, Discontinuous waves 300 K.W. 6,000 to 10,000
California Discontinuous waves 300 K.W. 6,000 to 12,000
Kahuku, Hawaii Discontinuous waves 300 K.W. 6,000 to 12,000

STATIOA? L/ST

42


http://emediapress.com/
http://ericpdollard.com/

43


http://emediapress.com/
http://ericpdollard.com/

302 PRACTICAL WIRELESS TELEGRAPHY.
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Fig. 316—Side View of 300 Kilowatt Oscillation Transformer.
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Tig 317—Plan View 300 Kilowatt Oscillation Transformer Showing High Tension Bus-Bar,
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Chapter Two

Marconi and His Wireless

Author Commentary: pages 51 - 56
Historic Documents: pages 57 - 89
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i) Marconi and His Wireless

1) Guglielmo Marconi was born on the 25" of April, 1874 in the town of
Bologna, Italy. Marconi began his experimentation with electrical forces at an
early age. During his childhood ample facilities existed with his father’s estate and
Marconi was to receive encouragement from many sources. Marconi began his
formal education in electrical science upon entering the Bologna University. Here
he was to become the pupil of Physics Professor Augusto Righi, the Hertz of Italy.
Marconi began serious interest in electrigivave telegraphy, or “wireless,” as it
would become known. A great impetus began in the search for wireless waves
upon the announcement by German Physicist Heinrich Hertz (1857-1894) in 1888
that he had transmitted electrical force across his laboratory with no connecting
wires. Twenty-four years before, in 1864, James Clerk Maxwell, following the
path of his fellow countryman Michael Faraday, published his famous paper: “On
the Dynamical Theory of the Electromagnetic Field.” Maxwell theorized that so-
called empty space was filled with a primordial medium called the acther. He felt
that this aether could carry electricity through space in the form of an electric
displacement current, this to be taken up 30 years later by Tesla. Maxwell found
that the ratio of the electrostatic to the electromagnetic character of the acther was
dimensionally and numerically equivalent to the velocity of light. This proposal
shocked the scientific community and the search for the electric light waves of
Maxwell’s theory was to begin. The findings of Hertz were eagerly accepted as the
Laminar, or Transverse Electromagnetic Waves of Maxwell and his theories. The
Italian scientist Augusto Righi was to become a foremost researcher of Hertzian
Waves, as they became known. His young student, G. Marconi, was to gain
firsthand knowledge of Hertzian wave behavior.

2) Marconi, to his dismay, was to find Hertzian waves unsuitable for any practical .
wireless endeavor. The Serbian immigrant Nikola Tesla (1856-1943) publicly
delcared that Hertzian waves were not the sought after Laminar Waves of
Maxwell. After a visit from Tesla, Hertz was to withdraw part of his theory, but
his untimely death in 1894 at age 37, prevented the completion of his efforts. Tesla
would stun the world with his public demonstrations of his experiments with
electric waves. Electric lamps held in his hands would light brilliantly anywhere in
the hall, with no connecting wires. Tesla’s own body would glow like a neon
anode, giving t,he appearance of his being on fire. Many viewers ran from the hall
in terror. The 19™ century was not prepared for the 21%' century technology of
Nikola Tesla. Obvious to all was that here lay the key to any functional wireless

endeavor.

Marconi travelled to Tesla’s New York City laboratory to witness his methods of
transmission firsthand. The unsuspecting Tesla was all too eager to share his
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discoveries with Marconi, not knowing Marconi would take it on his own without
Tesla. Marconi was quick to adopt the resonant transformer and

displacement current transmission system devised by Nikola Tesla. The Hertzian
methodology was abandoned. The Tesla system consisted of an aerial structure
called an elevated capacity, and an earthed structure called a ground. The
displaced electric fluid transferred from the earth by the resonant (or “Tesla™)
transformer was held by the electrostatic capacity of the aerial structure. The aerial
radiated no electromagnetic waves but transmission was effected by the movement
of displaced electricity within the earth, or globe. In other words, transmission to a
distant receiver is through the interior of the globe, not through the space
surrounding it. The wireless engineers of Marconi’s time were of a Hertzian
mindstate, thus Marconi was to proceed along the lines of radiation through space
by the aerial. The significance of the earth currents was to gradually be forgotten.
Experimental structures were devised by Marconi, utilizing grounded aerial
capacities. He was to miss the importance of proper resonant transformer relations
to the elevated structure and earthed connection, this resulting in weak and
ineffective transmissions. Marconi’s first functional stations were to appear
between the years of 1900 and 1901. Having successfully established limited ship-
to-shore contacts, Marconi, at 27 years of age, was ready to attempt his lifelong
dream of trans-oceanic wireless communication.

Two sites were chosen, one at Poldhu, Comwall,‘g_[(‘, and the other at Glace Bay,
Cape Brention, Nova Scotia. The giant elevated capacities erected were in the
form of 210-foot high inverted pyramids. Great difficulty with gale winds and
their damage to his structures led to the use of kites in the manner of Franklin and
Loomis. Marconi sailed a kite outfitted with metal screens, 400 feet up in the air at
a temporary site in St. John, Newfoundland. He contmuously keyed his
arrangement at Poldhu with the Morse code lettera (dit-dit-dit) in the hopes that it
would be received by his kite aerial across the Atlantic. Marconi claimed to have
made contact on December 12, 1901, but some believe the results were faked to
allow for more experiments. About the same time his demonstration to Naval
authorities was a dismal flop. Marconi would throw his gear overboard in disgust.
After similar demonstrations, he still had no wireless.

3) Nikola Tesla, however, continued having success in his wireless endeavors and
at the time of Marconi’s failure, had demonstrated wireless remote control of
model submarines to the Navy, and was on his way to constructing his first
commercial wireless plant. Tesla had previously demonstrated his abilities with
his design of the Niagra Falls Electrical Generating Facility, the world’s biggest at
the time. He therefore found no difficulty in procuring funds for his next project,
for worldwide wireless transmission of energy and communication, as it would
surely work. During the years of 1891 to 1893 Tesla began his investigation into
the transmission of electricity without the use of connecting wires. Tesla’s aim
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was to transmit electrical energy in industrial quantities through the interior of the
earth to any location on the globe. This would eliminate the use of electromagnetic
power lines. The sheer magnitude of such an engineering endeavor would make
the mere transmission of telegraph signals insignificant, so Tesla staged no such
event.

This would lead to his demise, as Marconi claimed to span the Atlantic during
Tesla’s construction, creating uncertainty in the minds of the investors. The
wireless experiments of Tesla were to pre-date Marconi by ten years. The Tesla
system of concatenated tuned circuits is the very foundation of today’s radio
technology; it would not work without it. Tesla had patented every wireless
device, the hydrogen arc, the disruptive condenser discharge, the rotary gap, the
resonant transformer, the oil condenser and the aerial ground structure. Any
improvement was not likely. After the turn of the century wireless experimenters
flourished and by 1905 many established stations existed, notable being the De-
Forest PH, later to become KPH Bolinas. Others were Murgas, Fessenden, Massie
and Marconi, to name but a few. Conflicting theories prevented any significant
scientific development. The electromagnetic theory of Maxwell was to dominate,
thereby clouding any real understanding of electric wave telegraphy, or wireless,
as it became called. What followed were erroneous theories and constant patent
litigation. Everyone claimed an improvement upon the Tesla system, resulting in
hundreds of patents on the same thing. This served to diffuse Tesla’s priority in
wireless. The rush was on, leaving Tesla behind, along with the 19" century. He
was to be too far ahead of his time.

4) These events would serve Guglielmo Marconi well and he would pick up
where Tesla had left off, but without full comprehension of how it all worked.
Tesla was a scientific discoverer, Marconi was an experimenter and promoter. He
would adopt selected apparatus of Tesla’s designs and re-work them in his
endeavors. Tesla’s rotary break condenser discharge and his resonant transformer
(Tesla coil) were to be at the heart of every wireless station in existence at the
time, but these would not be operated in the manner prescribed by Tesla. Marconi
began the purchase of his competing stations, such as those of United Wireless,
American De-Forest and Massie. Marconi also started a process of patent
acquisition, purchasing those of Murgas and Edison to name a few. His only
competitor was Reginald Fessenden, the leading wireless pioneer of the time.
Marconi was no longer the experimenter of his youth but now was the promoter of
wireless. The Marconi Wireless Telegram Co. of America was to grow from
insignificance into a virtual monopoly. By 1914 he had completed his great New
Brunswick facility as well as Bolinas and Kahuku. He had been awarded the
Nobel Prize in 1909 and was to be known as the “Father of the Radio.” At the age
of forty, his lifelong dream of worldwide wireless became a reality.
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5) Massive investments of capital were required for global power stations like
those of Tesla and Marconi. These were no 5 kilowatt affairs, but utilized
hundreds of kilowatts. Their elevated capacities were equivalent to bridge building
projects. Such endeavors seemed as science fiction to investors, but the
possibilities were fantastic. Tesla’s undertaking at Long Island, New York, was a
full-sized power station with a potential of 100 million volts. Marconi’s stations
such as New Brunswick or Bolinas would have hundreds of mega-watts
circulating in their massive aerial-ground structures. The powerhouses were the
size of small great cathedrals. To acquire funding for such projects required
intensive promotional efforts. While the system of Tesla far surpassed the
relatively weak one of Marconi, Tesla’s system possessed certain risks in the
minds of the capitalists. The entire industrial establishment of the time was solidly
rooted in the work of Edison (D.C.) and that of Tesla (A.C.). The electrical
industry thus created stood alongside the steel and railroad industries. Tesla was
now constructing a radically new electrostatic technology (that of the 21% century).
He stated it would send the hea®engines of the world to the scrap heafd (coal and
oil). But wait: the technology that he and Edison had developed was barely 15
years old. Marconi, on the other hand, was not the idealistic discoverer that Tesla
was, but had a more i plan in mind. Tesla had achieved his dream of
harnessing Niagra Falls; Marconi would seek his dream of worldwide wireless.
The world would not be provided with electricity, but telegrams. Funding for
Teslas’s Long Island plant was quickly withdrawn and Tesla faded into
invisibility. A great void had now been created and in a few years Marconi would
fill it. By 1910 the established Marconi power station would appear. However, as
with Edison, Tesla, Thompson and so many others, Marconi was to find his
operation to quickly outgrow him. Major engineering difficulties were
encountered with the new electrical forces of the power plants. Corporate
operations greatly complicated the basic aims of Marconi, and on top of it there
were the Tesla patent suits. With the threat of world war looming, Marconi’s
foreign status would further damage him. On April 9, 1917, three days after the
outbreak of war, the U.S. Navy issued the following order (in part): “Pursuant to
the president’s war proclamation, all radio stations of all classes are hereby
ordered closed and dismantled immediately, except such stations as are
specifically to remain in operation under competent military authority....”
Marconi was shut out of his own operation. Also, because of an appeal by
President Wilson, Marconi would be sold no more wireless equipment, for fear of
foreign control. In 1918, at war’s end, Marconi’s commercial manager, David
Samoff, announced the the U.S. Navy had purchased 45 of American Marconi’s
stations. Bolinas, California, New Brunswick, New Jersey and Marion,
Massachusetts were to be returned to Marconi. Official approval came from

~ President Wilson in July of 1919, effective March of 1920. The Navy became very
concerned about Marconi obtaining the rights to General Electric’s Alexanderson
system and in October, 1919, formed the Radio Corporation of America to take
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control of the New Brunswick series stations. The assets of American Marconi,
worth 3.5 million, were purchased by G.E. and turned over to R.C.A. American
Marconi dissolved on April 6, 1920. Marconi, at age 47, drifted out to sea in a
self-imposed exile, still haunted by Tesla.

6) Sailing the world in his yacht Elettra, a floating laboratry (fig. 14), Guglielmo
Marconi would return to the electrical experimentation of his youth. He had lost
his empire but not his fame. Marconi began experiments with short
electromagnetic waves (shortwave), these being the true Maxwellian waves.
Unlike the massive high voltage structures of his long wave electrostatic wireless
stations, the short electromagnetic waves used small structures (fig. 15). The cost
of experimentation was therefore also small. These new waves could be focused,
reflected, and refected exactly, as with waves of light. These experiments served
as the final verification of the electrical “light waves” of J.C. Maxwell’s theory.

Around the turn of the century a theory of an upper atmosphere of electricity,
surrounding the meteorlogical atmosphere of the eartth, began to take form.
Principle were the writings of A. Kennelly and O. Heaviside, and the experiments
of N. Tesla and R. Fessenden (fig. 15a). Fessenden had set up an elaborate system
(fig. 13) to prove its existence, and Tesla patented the use of this atmosphere for
the transmission of electrical power without the use of connecting wires (fig. 15b).
This electrical atmosphere would be known as the Kennelly-Heaviside layer in
early years, and after various space probes testing its existence it became known
today as the ionosphere, an atmosphere of rarefied, inoized gas extending from 50
to 250 miles above sea level. ECZED

Marconi undertook experimentation with the refraction of shortwaves through this
medium so as to carry these waves to great distances, similar to shining a light
upon the surface of water at such an angle as to get it to refract beyond the surface.
His experiments with the Maxwellian waves and the ionosphere were a
tremendous success. ¥ Jronic #ymg was that the influence of the ionosphere with
his electrostatic wireless was one of his major problems. Thus a new system of
wireless was born: shortwave radio. This cheap and easy system was quickly to
fall into the hands of amateur radio experimenters. With the use of the new De-
Forest audion and the regenerative circuits of Armstrong, unheard of frequencies
of 100 million cycles per seond were attained by Marconi and the “Hams.” It was
not long before the amateurs, or “Hams,” as they became known, were making
trans-Atlantic contacts through the use cf simple shortwave apparatus. Guglielmo
Marconi, at age 50, would again achieve his fame as the Father of Radio.
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7) To suit the needs of the Dollar Lumber Company, later to grow into the Dollar
Steamship Line, Captain Robert Dollar commissioned the Heintz-Kaufmann
Company of San Francisco to test the work of the Hams. Ralph Heintz was the
radio tube whiz of the time. The Dollar company was tired of the high cost of
ship-to-shore message service, thus the interest in the Ham’s methods of cheap but
effective long-distance signaling. A new ship-to-shore service was in the making.
After a year-long trial, 1928-1929, it was a great success and instantly, the giant
stations of R.C.A. became dinosaurs. Marconi®  giants that fell to R.C.A. were
quite obsolete. Marconi had again done what Tesla could not. These corporate
institutions felt that shortwaves were useless for over the horizon propagation
because of their light-like nature. The shortwave spectrum below 200 metres was
given to the Hams. “They will never get out of their back yards with that,” joked
the experts. Marconi proved this wrong. The Hams made it work and Dollar
commercialized it. R.C.A. was taking note of this at its beginnings and was
preparing for new shortwave facilities, receiving its first transmitter in 1924, the
Type B. By the late 1920s the budk of the shortwave spectrum was taken from the
Hams, ~-R.C.A.was to be given some 25,000 shortwave frequencies. The great
wireless plants were demolished. Marconi would fade from view during the
following years, leaving a British communications equipment company bearing
his name. He died in 1937, forgotten in technical circles, but forever to be known
as the Father of Radio.

Letter to Edward ]. Nally, President
Radio Corporation of America
January 10, 1920

While dealing with the subject of transmission and reception on
shortwaves, I might record a hunch which I have held for some time
and which I have discussed with a number of radio engineers, who.
I should say in justification of their opinions, definitely disagree
with me. I refer to the possibility of employing shortwaves for long-
distance communications and, perhaps eventually, transoceanic
communications. The obvious answer to this is that daylight ab-
sorption makes impractical the use of shortwaves over long dis-
tances, but I doubt whether a careful and exhaustive research has
been made on this point. Perhaps extreme amplification, such as is
possible with the Armstrong amplifier, or even greater amplifica-
tion, which should be possible, may detect radio signals from
shortwaves where present-day amplification fails to do so. The ad-
vantages of employing shortwaves over long distances are, of course,
well known to engineers, who recognize that greater freedom from
static and station interference is possible when employing short-
waves.

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
p. 251.)
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ABSTRACT OF PAPER ‘A DYNAMICAL THEORY OF
THE ELECTROMAGNETIC FIELD®

[27 ocToBER 1864]"

From the Proceedings of the Roval Society ¥

ADYNAMICAL THEORY OF THE ELECTROMAGNETIC FIELD®
By Professor J. Clerk Maxwell, F.R.S.

Received October 27, 1864

(Abstract)

The proposed Theory seeks for the origin of electromagnetic effects in the
medium surrounding the electric or magnetic bodies, and assumes that they
act on each other not immediately at a distance, but through the intervention
of this medium.

The existence of the medium is assumed as probable, since the invesu-
gations of Optics have led philosophers to believe that in such a medium
the propagation of light takes place.

The properties attributed to the medium in order to explain the
propagation of light are -

Ist. That the motion of one part communicates motion to the parts in its
neighbourhood.

Ind. That this communication is not instantaneous but progressive, and
depends on the elasticity of the medium as compared with its density.

The kind of motion attributed to the medium when transmitting light is
that called transverse vibration.

An elastic medium capable of such motions must be also capable of a vast
variety of other motions, and its elasticity may be called into play in other
wavs. some of which may be discoverable by their effects.

One phenomenon which seems to indicate the existence of other motions
than those of light in the medium, is that discovered by Faraday, in which the
plane of polarization of a ray of light is caused to rotate by the action of

| The date the paper was received by the Roval Society. The paper was read on 8 December
1364: see note 2. 2 Proc. Roy. Soc.. 13 18641: 331-6.

3 Published in Phil. Trans., 155 1863 : 439-312 = Sciemtific Papers. 1: 526-97 . Reporting
on the paper in a letter to Stokes of 15 March 1863 Roval Society. Referees” Reports. 5: 137,
William Thomson declared that the paper was *most decidedly suitable for publication in the
Transactions .

THIE PAPER THHAT SHOOT
Tt~ SC/EATYFF/IC UWO/ZLD

58


http://emediapress.com/
http://ericpdollard.com/

59


http://emediapress.com/
http://ericpdollard.com/

60


http://emediapress.com/
http://ericpdollard.com/

THE
REC Mo 16
OF~ 7THE
2 ELESS

'5@ E@E‘fﬁ FERD

Iliustrating various ways of using a high frequency alternator in the

first experiments at the Grand Street Laboratory: 1891-1893.
JER——

System of concatenated tuned circuits shown and described in Tesla U.S. Patent
No. 568.178 of Sept. 22. 1894, and corresponding arrangements in wireless transmission
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{No Model.» ? Sheets—Sheet 2

N. TESLA.
ALTERNATING ELECTRIC CURRENT GENERATOR.
No. 447,921. Patented Mar. 10, 1891.

Fig.4

ey ’ ,'. 2
AAANNANN

Tnwendor

ey Hitiota 7_4.4&.

ALl arree, .yc.

Figure ’
pDiagrammatic drawing of the third and larger machine with

480 poles, taken from U.S. Patent No. 447,921.
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Figure

Diagram showing the
salient differences
between the apparatus
described in these
patents and the typical
Hertz wave arrangements
of that period described
in the Re-issue Patent
of Guglielmo Marconi,
No. 11,913 of June 4,
1901.

v MMARCOA L
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(No Model.)

N. TESLA.
METHOD OF OPERATING ARC LAMPS.

No. 447,920. Patented Mar. 10, 1891.
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Figure

Diagrammatic illustration of first high frequency alternator with 384
poles, patent application filed October 1, 1890, also in book "Inven-
tions, Researches and Writings of Nikola Tesla" by T.C. Martin, pub-

é}ighggsby the Electrical Engineer, New York, 1893, Figs. 199-203, pp.
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PRINCIPLES OF

WIRELESS TELEGRAPHY

BY
GEORGE W. PIERCE, A.M., PH.D.

ASSISTANT PROFESSOR OF PHYSICS IN HARVARD UNIVERSITY

First EpiTION
SeconDp IMPRESSION, CORRECTED

McGRAW-HILL BOOK COMPANY
239 WEST S9TH STREET, NEW YORK
6 BOUVERIE STREET, LONDON, EC. ~
1910
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bank of jars is connected by means of the leads 7", W™ with the second-
ary of a Ruhmkorff coil, or better with the secondary of an alternating
current step-up transformer, the Leyden jars are repeatedly charged
by the Ruhmkorff coil or transformer at intervals of, say, tdv or
z4v of a second. When the potential at each charge of the jars
reaches a value high enough to spark across the gap G, the jars dis-
charge with oscillations of extremely high frequency. A group of
these oscillations oceurs during each spark at the gap G. These

W

rIII|

LA 1

Fic. 63. Tesla or Thomson coil.

high-frequency oscillations in the primary coil P act inductively on
the secondary coil S, and on account, of the extreme rapidity of change
of current in the primary, the electromotive force induced in the
secondary is very high, and produces a series of sparks between the
terminals 7'; and T, of the secondary.

It should be noted that the primary has a period of its own,
and that the coil of wire S used as a secondary has also a period
of its own; and in order to get the greatest spark at the secondary
terminals, it is necessary to adjust the number of jars C or else
the number of turns of wire on either P or S, so that the condenser

TESLA WiRELESS
METHOD
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circuit and the secondary coil shall be in resonance with each
other.

By the use of apparatus of this character Mr. Tesla has pro-
duced enormous sparks — twenty-three feet long and of great
volume — graphically described as being accompanied by a roar
like Niagara.

The transformer PS is called a high-frequency transformer, an
oscillation transformer, or an air-core transformer, to distinguish it
from an ordinary iron-core transformer, such as is used with
commercial alternating currents of slow frequency.

Oscillation transformers, built on somewhat different lines from
the oneabovedescribed, have met with application to both the send-
ing and thereceiving circuitsof electric-wave telegraphy, and by the
use of these transformers a considerable advance has been made,
both in the greater distances attained and in the diminished con-
fusion of signals of different wave lengths.

Two Systems of Coupled Circuits.— The form given to these
coupled circuits is considerably varied in practice. There are,
however, two important general types. These are represented in
the accompanying figures (Fig. 64 and 65) and are called re-
spectively the inductively coupled and the direct coupled types.

The Inductively Coupled Type. — This type is shown in Fig. 64.
In this system the sending station, shown on the left, is seen to
consist of a Tesla high-frequency apparatus, with one secondary
terminal connected to an antenna and the other secondary ter-
minal connected to the ground. Power is supplied to the circuit by
an alternating current transformer or a Ruhmkorff coil to which
the wires W, W’ lead.

The receiving station of this system, shown at the right in
Fig. 64, has also an oscillation transformer P’ S, and is in prin-
ciple like the sending station, except that the detector D’ with its
accessories is usually put in place of the spark gap of the sending
apparatus. The coils P’ and S’ and condenser C’ used with the
receiving apparatus generally have different inductances and
capacity from those of the sending apparatus, and not being
traversed by high-potential currents they are usually made more
compact.

In this inductively coupled system of circuits, oscillatory cur-
rents in the sending antenna are produced inductively by the
oscillatory discharge of the condenser C' through the primary coil
P. These oscillatory currents in the sending antenna produce

TESLA ler/RELESS AMETHOD
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electric waves, which travel away in all directions with the velo-
city of light (186,000 miles per second). Arriving at the receiving
station these electric waves set up oscillations in the antenna cir-
cuit A’P’E’. These currents through P’ act inductively on §', and
produce oscillatory currents in the detector circuit.

) :

¥

S S

TN

Fic. 65. Direct coupled transmitting and receiving circuits.

The Direct Coupled Type.— Figure 65 shows the other form of
coupled apparatus, constituting the direct coupled system. This

JESIA MET 40D
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JOIN THE -

National Amateur Wireless Assnriation

Founded to promote the hest interests of radio com-
munication among wireless amateurs in America

Guglielmo Marconi J. Andrew White H. L. Welker
President Acting President Secretary

Help the cause of the Amateur by becoming a member
ofan organization that protects the Amateur at all times

“IN UNION THERE IS STRENGTH”

INITIATION FEE ANNUAL DUES
An initiation fee of $1.50 is required of The annual dues are two dollars ($2.00).
all new members to pay for initial membership For this members receive:
cquipment, consisting of Nos. 1, 2, 3, 4 1. The monthly bulletin service,
and 5. 2. THE WIRELESS AGE for {1 year.

3. Ten _Der cent discount on“any wireless
book published and other features to be an-
nounced later.

EQUIPMENT

1, Certificate of Membership (steel engraved) bearing Senorate Marconi's endorsement as
President and signed by the officers.

2, 36-inch ielt Aerial pennant, four colors, on scarlet felt.

3. Membership pin; gold and enamel. (See design above.) 4

4. How to Conduct a Radio Club, by E. E. Bucher. Price T5e.

5. How to Pass Government Wireless License Examination. Price 75¢

6. One year’s subscription to THE WIRELESS AGE.

7. Monthly Bulletin Service.

e o e . — — — — — — — — — — — — — — —— — — — W S S—

APPLICATION BLANK

Harry L. Welker, Secretary,

National Amateur Wireless Association,

326 Broadway, New York City.

As T desire to receive full recognition as an amateur wireless worker of the United States,
T ask the privilege of enrollment as a Member in the National Amateur Wireless Association
and request that you send me the complete Member's Equipment, for which I enclose herewith
remittance of $1.50 Initiation Fee, covering Initial Equipment, and $2.00 for First Annual Dues,
or $3.50 in all.

I trust you will act upon my application promptly and forward the equipment to me at the
earliest possible date.

My qualifications for Membership are given m blank spaces below.

Signature...c..eeeeenes PR et TR, ¥ Street Address...........eeeess AR
L OWIDL s ooy i o o AN State..... STl v T R e ST R A G T A B P
FILL TN ANSWERS TO THESE QUESTIONS
. 1. Have you a Government License (give number.................. R A ....) or do you propose

applying for one?......covvvennnn. 55 AT T IR A e wraimieiaD T e s T A A4, B 8 e

9, If you are under 21 years of age, give names of 2 adults for references as to character:
Reference .......... Ry —— Rddresninti s vvsenssiss i IEEIRRGEA o ialeieln

REIETENCE wuninimvmamavs wsvussuu s hsnns Copsmun s 85 s deiissss souesunuawiisas 55 e s sanugmeaames
3. If you are a member of any Local, State or Interstate wireless club or association, give its

name and name of Secretary with address.......ciiiiiiiiiiiiiiiineiierneananss S i AR
4. Are you now a subscriber to THE WIRELESS AGE?....iviiiiniiininnrrnesansnneinses R
S. Describe briely your equipmeEnt...ccccisissscssnisiiinrssnsassinnsansinnncnnssmnessssssssssassrasns
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Chapter Three

The Radio Corporation of America

Author Commentary: pages 91 - 103
Historic Documents: pages 104 - 130
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Ill)  The Radio Corporation of America

1) The American corporation General Electric was born in 1892 through the
union of the two principle electrical manufacturers of the era, the Thompson-
Houston Electric Company, and the Edison General Electric Company.
Thompson-Houston worked in the new alternating currents (A.C.) of Nikola Tesla.
and Edison worked with the well-established direct current (D.C.) systems of his
design. Edison was a strong opponent to any A.C. development, perceiving it as a
threat to his own D.C. operations. Edison staged events where stray pets were
“Westinghoused,” that is, killed by A.C. electric shock. He even developed the
A.C. electric chair for his promotional etfort. This created a wave of public fear of
the development of A.C. systems. Ironically, Edison had received similar
treatment from the illuminating gas companies when he had introduced his electric

light and supporting D.C. systems. The formation of General Electric would serve -

to nullify these conflicts and unify the electrical industry. With his strong
theoretical background and understanding of the mysterious A.C., Elihu
Thompson helped to create the General Electric Research Laboratory in 1900.
This was to become home of Charles Proteus Steinmetz, the foremost electrical
genius of the 20™ century. Steinmetz, along with his protegé E.F.W.
Alexanderson, would find ways to circumvent the patents of Tesla-Westinghouse
and De-Forest-A.T.T. Steinmetz devised his monocyclic A.C. system, bypassing
Tesla and helping G.E . enter the A.C. markets of Westinghouse. Alexanderson
would do the same with the wireless, avoiding De-Forest and Tesla priority. G.E.
would prosper greatly in these areas and make a strong mark of the history of the

wireless (fig. 17).

e A o2 2.8 - A B < 22 =
“To Tesla.” An autographed picture of George Westinghouse founded the
Edison. Tesla’s first American employer. ! Westinghouse Electric and Manufacturi's
(Tesla Museum) Co. in 1886 and purchased Tesic$

alternating current patents. { Westinghousé

e AC Electric Corp!
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2) As with the electric power industry, the wireless grew out of vicious patent
suits and fierce rivalries. The key elements of radio such as the thermionic electron
tube of Lee De-Forest (1906) or the tuned circuits of Nikola Tesla (1900) were
under full patent protection. Therefore use of these devices was blocked fc
competing companies. Numerous patents appeared on the scene, each claiming
novelty, but in reality they were no more than adaptations of the original work.
Conflicting theories created a wide split between pre-1900 and post-1900
inventors. Electrical science was giving way to atomic science at this time.
Constant litigation and frequent bankruptcy, as well as tampering by
Morgan/Rockerfeller interests greatly hampered the development of electric wave
telegraphy and telephony. The condition forced government intervention.

The conditions that spawned the Radio Corporation of America are indeed a study
of their own. The principle factors are the world war and the Alexanderson system
of radio communication. The outbreak of war prompted the U.S. Government, in
accord with the Radio Act of 1912, to take over all wireless facilities, and
experimenters were prohibited from operating. Their station was dismantled, and
American Marconi would relinquish its facilities to the U.S. Navy.

3) The basic conflict finds its origins in Marconi and his ambition to acquire the
Alexanderson system of General Electric, and then monopolize this system. G.E.
did not like this idea. Also, American Marconi was not so American. It was a
British concern, and Marconi was an Irish-Italian, not a U.S. citizen. The conflict
arose with a bill introduced by Rep. Joshua Alexander of Missouri, proposing a
takeover of American Marconi. For Marconi’s defense was former New Jersey
Governor, and Taft’s Attorney General, John Griggs.Griggs was president of
American Marconi. Griggs would state: “Just when the farmer had planted his
seed, plowed his field, harrowed it, and cultivated his crop, the corn ready to husk
— the government comes in and says, ‘We want that crop.”” Congressman William
Greene protested the Alexander Bill and the U.S. Government takeover of
wireless. The radio hearings were held, and on November 30, 1918 the American
Marconi stations were sold. The hearings ended on Dec. 19, 1918.

Franklin D. Roosevelt, Assistant Secretary to the U.S. Navy, was to enter the
picture in order to boost his aims toward becoming a U.S. president. Roosevelt
would urge President Woodrow Wilson to suspend all G.E. sales to British
Marconi. G. Marconi would offer the three million dollars for twenty-five of the
Alexanderson alternators. Owen Young, counsel for G.E. and Admiral Bullard,
Director of Naval Communication, negotiated with Marconi at the G.E.
headquarters. G.E. Chairman Charles Coffin states at the meeting, “We will not
put this machine in the hands of foreigners without some regulation and control.”
President Wilson proposed that the wireless (now radio) become a government
sanctioned monopoly, such as the post office (the post office would control radio
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in the United Kingdom). In July of 1919 Congress passed a resolution to give all
government seized systems back to their rightful owners, the date of return to be
March 1, 1920. At that time American Marconi’s second vice-president, Nally,
proposed that American Marconi join in a consortium with G.E. in order to sever
its Brit'ish ties. The complication faced in this whole affair was that only
American Marconi held enough patents to make a working system of radio. G.E.
did not; nor did A.T.T. Also at this time the fear of monopoly charges existed with
regard to Wilson’s proposal.

On Sept. 22, 1919, a radio consortium begins, as announced by the New York
Times. J.P. Morgan was given the power to decide who would partake, and who
would not partake. Principle Marconi employees were to stay with the consortium,
such as Roy Weigant, Elmer E. Bucher and most importantly, Edwin Armstrong.
Armstrong, with his work on the electron tube, were regarded as of equal
importance to the central issue, the Alexanderson system. U.S.N. Admiral Bullard
was made the official observer. On October 17, 1919 the consortium gave birth to
the Radio Corporation of America. R.C.A. would keep the old office of American
Marconi in the Woolworth Building for 15 years. On Feb. 20, 1920 the U.S. Navy
would give its holdings to the newborn R.C.A.

A general preiod of uncertainty followed the inception of R.C.A. It is to be noted
that upon the Marconi building in Bolinas a plaque was placed. It stated that the
building, constructed by the J.C. White Co., was completed by 1920 for R.C.A.
This was a falsehood. In a recent attempt to locate construction details of the
Bolinas site with regard to the Alexanderson system, it was learned that this
material had been destroyed so as to cover for certain acts on the part of G.E. For a
while, it could not be decided what kind of status the newborn R.C.A. would have.
A public utility position such as the American Telephone & Telegraph, A.T.T.
company, was considered. It was decided that R.C.A. would not be allowed to
manufacture its own radio equipment. The bulk of American Marconi’s
management team simply shifted to R.C.A. while retaining their original duties.
Little changed for them except the name. Alexanderson would enter the picture
from G.E. as chief engineer and implement his sytem of radio communcation.
Most notable in the shift was American Marconi’s chief managing operator, David
Samoff. R:C.A. would become Samoff and seal the fate of all radio development
that followed.

In order that the patents of various corporations could be utilized by the R.C.A.
consortium, this consortium needed to expand. On July 20, 1920, cross-licensing
of patents was established between G.E., A.T.T. and R.C.A. Lee De-Forest sold
out for 4#>3housand dollars, and Nikola Tesla and Guglielmo Marconi were left
to fight it out among themselves, their patents falling into public domain due to
their age. United Fruit, a.k.a. Wireless Speciality Apparatus Co., joins the

93


http://emediapress.com/
http://ericpdollard.com/

94


http://emediapress.com/
http://ericpdollard.com/

95


http://emediapress.com/
http://ericpdollard.com/

4) David Sarnoff was born on Feb. 27, 1891 (the year Tesla began wireless), in
the village of Uzlian, the Province of Minsk, in Russia. David—“Davey” Sarnoff
would never know a normal childhood. At age 5 he would begin his long and
intensive study of the Talmud, the extensive, arcane book of J ewish doctrine.
David Sarnoff migrated from Russia on July 2, 1900, to the gateway of the free
world, New York City. It was, however, midsummer, and in the lower
Manhatten’s Hell’s Kitchen, life did not look very inviting compared to the old
world village of Uzlan.

David Sarnoff would begin to display his entrepreneurial skill at an early age, 9
years old. With no time for being a child, he had to begin supporting his family, as
his father was not in very good health. Thus David began his newspaper business,
which would start the path to Marconi. He began the usual paperboy operation,
one of heavy competition. The sale of 50 newspapers would yield 25 cents, and a
typical sale amounted to 100 papers, equalling a half a dollar per day. The shrewd
boy was quick to expand his operation however. He was to gather discarded
lumber and bicycle remains in order to fabricate a cart with which to carry bulk
supplies of newspapers — this at age 12. A 15-cent delivery fee was charged for
use of the cart. Soon his growing operation would employ six other newsboys.
Young David’s dream was to purchase his own newstand. The obstacle was how
to get the required 200 dollars, an absolutely impossible quantity of capital. As if
through a miracle, a woman completely unknown to him walked up from nowhere,
handed young David 200 bucks, and vanished back into the crowded streets. At
age 13 David Sarnoff owned his own business. He would employ his own family,
borthers Lew and Morris, his mother, and even his ill father, in his newspaper
operation. This stand was located on the comer of 46" St. and 10™ Ave. This was
not David Sarnoff’s only job. He also earned $1.50 per week as a musician,
singing in a local synagogue each Sunday and for Holy Day events.

Sarnoff wanted to progress further into the newspaper business. His early-age
Talmudic studies gave him a particularily strong appreciation of language, words
and letters. David wanted now to advance to newspaperman or reporter, for the
New York Herald. Fate would send young David in a slightly different direction,
albeit a direction that would shape the following century. David Sarnoff applied
for work with the Commercial Cable Co., a telegraphic news operation. The noise
of numerous telegraph sounders was a fascination to the keen mind of young
Sarnoff. In 1906, at age 15, David Sarnoff began work with this company as a
bicycle messenger, delivering messages and telegrams (In later years, Sarnoff
would require this as a “Rite of Passage” for all prospective employees of R.C.A.).
Now Sarnoff has three jobs in multiple’newstands, ", amessage boy,and a
musician, giving his family a fair income.
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Young David Sarnoff became increasingly fascinated with the electro-mechanical
telegraph. He would purchase a code practice set for two dollars, a device he kept
his entire life. David Sarnoff also began gathering books on the subject of
electricity. Fate would create another of twist in the life of David Sarnoff. A major
Christmas event at the synagogue required much of David’s time for the event.
This would necessitate his absence from his message job. Thus David was fired
for his absence. Bad fortune would become good, however. David Sarnoff took on
a new job at $5.50 per week, with the 7-year-old American Marconi Wireless
Telegraph Co. His office boy job expanded into his becoming an important
employee for this growing company. David Sarnoff’s Telegraphic skill quickly
grew, with him becoming known as the best “first” in the business. This ranked
him with the great T.A. Edison.

David Samoff was to begin to create a mythology for himself. He claimed to be
the first and foremost operator in the communications involving the Titanic
disaster. The Titanic sinking in 1912 was to crystallize the image of wireless in the
minds-of the public. President W.H. Taft had signed the Wireless Bill-in 1905
which required all major vessels to carry the wireless sets. The Titanic was to
show the importance of this act and it made Marconi a major hero, netting him a
Gold Metal. David Sarnoff sat well in the picture. The year 1912 would see major
internvetion into wireless and licensing requirements with the beginning of the
Department of Commerce. Radio experimenters, or “Hams,” were now restricted
to operation of the solitary wavelength of 360 meters. The right was now given to
the president to close all radio facilities in a “time of war or public peril or
disaster.”

In 1916 David Sarnoff published his famous “music box memo,” predicting the
“Home Entertainment Radio Set” for “under 75 dollars.” This would be David’s
Sarnoff’s calling in life, and would shape the history of the Radio Corporation of
America, with the formation of R.C.A. and Saroff shifting into it from American
Marconi. His significance within the company would steadily assume greater
importance. In 1924 David Sarnoff applied for a commission as a lieutenant
colonel in the U S. Army. This was granted, since R.C.A. was an outgrowth of the
U.S. Navy. Samnoff held dislike for the Navy however, therefore he went to the
Army for his military status. In 1929 Sarnoff became rebellious toward then
chairman of R.C.A. Owen Young, and the company’s submission to the
consortium. David’s ambitions were much too strong to be held back by such a
bureauocratic contrivance. Late in 1929 David Sarnoff, while riding with Elmer
Bucher, threw his hat to the floor in a fit, exclaiming he will tolerate submission
no more. Sarnoff exclaimed to Owen Young that R.C.A. must unify and begin the
manufacture of their own radio equipment or he will quit.
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The pressure was on to break the Radio Trust anyway through growing
Congressional noise and motions on the part of the U.S. Dept. of Justice (Oct.,
1929). Owen Young resigned Jan. 3, 1930. David Samoff, at age 38, was now
president of the Radio Corp. of America (its 3"), now a free and independent
corporation. On Dec. 26, R.C.A. Victor incorporated so as to construct R.C.A.
radio sets, and the R.C.A. radiotron radio tube was born, to become the world’s
finest, still in demand today. R.C.A. Victor was the result of the purchase of the
Victor Talking Machine Co. R.C.A’s new home entertainment radio business now
began to greatly surpass the wireless communications business of the company’s

origin. This business was divided off into Radio Corp. of America

Communications Inc., or R.C.A.C., incorporated on Jan. 3, 1929. R.C.A.C. would
hold the wireless communications facilities, such as Bolinas, for an anticipated
sell-off to R.C.A. competitor International Telephone & Telegraph, I.T.T. Sarnoff
had no further use for wireless. The Alexanderson system was obsolete, and his
“music box memo” was now a very profitable reality. This divestment of
communications holdings was dropped when the stock market collapsed, foiling
the deal with I.T.T. How very much different the Bolinas and P.T. Reyes Station
histories would have been if this selling off had actually transpired.

R.C.A. grew into the National Broadcasting Co., N.B.C., a radio network
supporting the R.C.A. Victor Home Entertainment Radio Set. R.C.A,, in the 1930s
era, was the world’s foremost radio corporation and David Samoff was its head.
Samoff, of Jewish-Russian background, was the first of powerful American
businessman to advocate hostilities against Germany. At the time the U.S.
government did not have a strong love for England, from which it had won its
freedom, and Germany was considered to be a powerful ally against the dreaded
Soviet Union. Samoff rose in rank to Colonel (06) in the U.S. Army, and was
promptly made Brigadier General (07) at the outbreak & World War II. R.C.A.
was quickly adapted to meet the war effort and R.C.A. staff members were given
military rank in order to partake in the war effort. David Sarnoff was placed in
command of radio communications for the “D-Day” assault upon the Eurc“pean
mainland. Samoff would insist upon being called “The General” within the
company from this point on. The great R.C.A. would crumble however, with the
approach of the 1970s. David Samnoff lost his health in August of 1968, and began
transfer of rule to his son Robert. R.C.A. would slowly die under Robert Sarnoff.
David Sarnoff was a character of the old world, and his son cared little for these
old world values. Robert was to insist upon elimination of the name Radio
Corporation of America, substituting just R.C.A. He went so far, to his father’s
dismay, as to alter the arch-typical R.C.A. logo. Mid-day in the Bolinas lunchroom
on Dec. 11, 1971, the order wire teletype printed the following message: David
Samoff has died. David Samnoff died at his home at 11:50 am. E.S.T., at the age
of 80. From that point on his great corporation disintegrated.
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6) Throughout the 1920s, R.C.A. had control of all major radio patents: the De-
Forest Audion, the Armstrong Superhet, and sundry Marconi devices, to name but
a few. R.C.A. held to the conditions existing during the period of its creation when
the U.S.government froze the wireless telegraph. Radio was now frozen solid by
R.C.A. All would pay R.C.A. for license agreements to make or use radios for
commercial purposes. The motto: We Dor*Pay Royalties, We Collect Them. But
like the despicable Tesla patents, the Farnsworth pantents were all-inclusive and
un-improvable. T.V. had solid patent protection. Sarnoff would involve
Farnsworth in lengthy and costly patent litigation, thereby wearing him down.
Through this means, Sarnoff was to delay the use of television for twenty years
until R.C.A. could have control. Next to assault the R.C.A. icon was their own
Edwin Armstrong. Armstrong was to develop the heterodyne system of radio
reception, the very heart of the modern radio set. He is the father of today’s radio
receiver. Armstrong was given ample opportunity for experimentation by Sarnoff.
In the course of his experiments with modulation techniques, Armstrong was to
develop his frequency modulation system (F.M.). The enhancement in
performance over amplitude modulation (A.M.) was remarkable. This was the
beginning of high fidelity, or Hi-Fi. R.C.A. was not happy to see their A.M. Home
Entertainment Set become obsolete so soon after their establishment. Sarnoff
would reject Armstrong’s invention. It was of no interest to R.C.A. Armstrong
would take F.M. and develop it on his own with his Yankee network. But R.C.A.
owned Armstrong’s radio circuits and would not allow him to use them on his
own. Sarnoff would get the Federal Communication Commission to change
Armstrong’s frequencies to shut him down. The good friends were now bitter
enemies. Armstrong and Sarnoff would engage in head-on litigation for over a
decade, finally resulting in Armstong jumping to his death from his 13" story
apartment. “I did not kill Armstrong,” headlined Sarnoff. F.M. would be delayed
for a decade until R.C.A. could control it. Tesla, Marconi and Armstrong, were all
gone. Left were a feeble De-Forest, and Farnsworth was making wooden crates for
the Army. Under General David Samoff, R.C.A. would enter the post-war period
as the inventor of the T.V. and Hi-Fi, taking credit for all.
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7) Postwar, R.C.A. was a truly impressive operation, holding an archetypical logo.
Its engineering practices were second only to the Bell system. The home
entertainment markets of R.C.A. Victor expanded into washers, dryers and
cooking appliances with R.C.A. Whirlpool. The R.C.A. broadcast equipment-was
of unmatched quality and performance. R.C.A.C. global transmission facilities
carried the business traffic of the world, and radiomarine corporation stations KPH
and WCC carried most ship-to-shore traffic. Most military gear displayed the
R.C.A. logo. Sarnoff was to lead a truly corporate masterpiece. But ultimately
R.C.A. was a frozen megalith, victimof its own deeds. The San Francisco crowd
ran circles around R.C.A., creating electron tubes vastly superior to those of
R.C.A., such as the Eimac Power Tetrode series. They would create world famous
particle accelerators such as S.L.A.C., and Farnsworth would create the world’s
first controlled fusion reation, producing many kilowatts of power, and this with
no more than a fancy radio tube (fig. 23).

7.8

Then came Ampex and its magnetic video tape recorder and the{iigital computer.
[t was all going too fast for R.C.A. The West Coast was in power now. R.C.A. had
become the scourge of the inventive spirit and no talent would be available to it.
Prospective engineers (like the author) would have to deliver telegrams on
bicycles to show that they could follow in the footsteps of the great Samnoff.
Modem talent had no time for this. The shifts from tube to transistor, from
shortwave to sattelite, and from broadcast to cable, left old R.C.A. far behind. It
still held fast to the Marconi plants but never understood what they really meant.
And like Tesla, Edison, Thompson, Murgas, De-Forest, Armstrong, Marconi, and
back all the way to Galvani, David Samoff was to see his dreams drift out of his
hands. At the time of his death the great Bolinas and Rocky Point R.C.A.C.
facilities were slated for destruction, by his own offspring. The faltering sattelite
business was sold off. R.C.A. radiotrons were made as junk. N.B.C. was sold to
G.E. and Home Appliance went to Black and Decker. All was gone. R.C.A. was
pronounced dead on Dec. 11, 1985 and in June, 1986, General Electric retrieved
the remains of its once great child, and buried them in a toxic waste dump.
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THE ISSUE OF GOVERNMENT CONTROL

Editor's Note

In November, 1916, a plan was placed before Congress for authoriz
ing the Navy to operate radio stations in competition with privat
industry even in peacetime. Under this program, rates and trafh
would be regulated by the government, which was apparently seek
ing control of the radio communications field. Sarnoff testified be
fore the Committee in his capacity as Secretary of the Institute o
Radio Engineers.

Free Enterprise in Communications

Statement before Interdepartmental Committee on
Radio Legislation of Congress
Washington, D.C., November 21, 1916 ;BT DAVID SARLC A

Many important problems in radiotelegraphy and telephony are stil
unsolved—as, for example, the problems of long-range radiotelc
phony, adequate selective reliability, call systems, and the elimina
tion of atmospheric strays.

The solution of these important problems calls for the highes
engineering and inventive talent and research. Such inventive effor
and research can only exist under free institutions and under th
stimulus of healthy competition.

Certain foreign governments have assisted, and not opposed, ir
dividual initiative and private enterprise in developing the radi
communications systems of their countries with great success.

Government competition, or confiscation by the government
would effectively stifle inventive efforts.

The military control of radio, or any public-service communic:
tions, in times of peace virtually constitutes a continuous militar
inquisition into private correspondence, an undemocratic and dar
gerous institution.

The reliability and superiority of our radio communications i

10 times of sudden national peril are dependent upon the inventiv
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and engineering resources of the nation, which should, therefore, be
kept at the highest pitch and the broadest scope.

The Board of Direction of the Institute of Radio Engineers is
opposed to the competition by any department of the government,
and particularly by any military or naval department, with existing
organizations founded for radio communication.

BOARD OF DIRECTION, INSTITUTE OF RADIO ENGINEERS
by David Sarnoff, Secretary

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
PP- 148-149.)

Opposing a Navy Wireless Monopoly

Testimony before Congressional Committee on the
Merchant Marine and Fisheries

Hearings to regulate radio communications
Washington, D.C., December 12, 1918

The passage of this bill (H.R. 13,159) would stifle the development
of the radio art. Those testifying on behalf of this bill apprehended
that the opponents of the bill would contend that its passage and
enactment in the law would stifie the growth and development of
the radio art, and well were they justified in their apprehension.

Not only do we contend that such would be the case, but we
honestly and firmly believe it to be true. It may be said of us that we
are commercial men and, as such, our opinion on this subject is per-
haps not an impartial one. But what can be said of the opinion of
the technical man and the inventor—who, the naval officer asks us
to believe, would fare better under a government ownership and na-
val monopoly of radio communication than he does at present?
Why do not these technical men and inventors employed by com-
mercial companies, here described as victims of the present system,
come before you and urge the passage of this bill and the creation of
a government monopoly? And more significant still, what are the
views and opinions expressed by independent scientists and inven-
tors, whose long experience in the fields of discovery and invention
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WIRELESS have qualified them to speak authoritatively on this allimportant
COMMUNICATIONS phase of the question? . . .

It should also be recognized that most of the inventions and im-
provements . . . have been made by the practical and technical
men employed by the various commercial interests concerned with
the operation of radio stations. . . .

Actual operating conditions at the stations, and especially with
the equipment employed, form in most cases the basis upon which
new thought, new ideas, were founded which have resulted in inven-
tion and improvement. If the Navy Department is given a monop-
oly over the operation of all radio stations in this country, where
will these outside technical experts obtain their further experience
and knowledge of actual operating conditions?

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
pp- 189-191A.)

Continuing Fight against Navy Wireless Monopoly

Staternent before the Senate Committee on Naval Affairs
Hearings on government ownership of communications
Washington, D.C., October 9, 1919

I have had the privilege of attending all previous hearings of the
Committee on this subject . . . but I have not come prepared to
discuss this bill, which was only introduced yesterday.

However, it seems to me that the bill is so far-reaching in its
scope and so all-important to the general subject of radio communi-
cation that a great deal of attention should be given to it before it is
enacted into legislation, if it is to become a law.

Throughout the hearings before this Committee and before the
committees of the House which have dealt with this subject, it was
apparent that Congress is opposed to giving the Navy Department
a monopoly of radio communication. In other words, government

* ownership is objectionable.
Now this bill, in my judgment, will result in time in precisely
12 the thing that Congress had evidenced its opposition to, and my
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reasons for entertaining such opinion I shall be very glad to state.
In the first place, competition by the Navy Department without re-
striction, such as this bill proposes, is unnecessary and unwarranted.
In the second place, the government is not subject to the same con-
ditions as govern the operation of private companies, and therefore
competition with the government is just as impracticable and just as
impossible in radio as it is in any other business.

No provision is made here as to rates, the authority for which is
vested in the Secretary of the Navy. So it is a comparatively simple
matter for the Navy Department to introduce rates for the service
which would result in private companies going out of business; and
thus instead of directly, we would indirectly come to government
ownership and government monopoly of radio communication. . . .

This bill (S-3177) would at once permit the Navy Department to
handle commercial business on the Atlantic Coast as well as on the
Pacific Coast and with South America—in fact, anywhere else where
the Navy is able to communicate. And it seems to me that if this bill
becomes a law, private enterprise would, and in my judgment
should, hesitate a long time before investing a dollar in a commer-
cial wireless company.

. . . All the legislation which is now being proposed for wave-
length control, or communication control, points in the same direc-
tion, namely, the greatest freedom and the greatest control to
government agencies and government stations. Therefore, if private
enterprise does not have the same freedom in the matter of opera-
tion and in the matter of wavelengths, it could not withstand the
competition from the government if rates were dropped to a point
where private operation would be unprofitable.

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
pp. 223-223A.)

Congressional interest in government operation of radio communi-
cations declined in the fall of 1919, and the proposed legislation
was abandoned.

CONTINUING
FIGHT AGAINST
NAVY WIRELESS
MONOPOLY
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Since those first broadcasts in the early 1920s, one of the
prime functions of radio has always been the coverage of im-
portant current happenings—from political speeches and debates
to sporting events. Today, this function has been enlarged and
extended. From the purely national scene, American radio
now reaches out across the oceans. The Voice of America, pro-
posed by Sarnoff in 1943, broadcasts all over the world, fight-
ing “the battle between truth and falsehood . . . to make it
possible for people everywhere to know the truth.”

Memorandum to Edward J. Nally, Vice-president and General Manager
Marconi Wireless Telegraph Company of America
Sept. 30, 1915

I have in mind a plan of development which would make radio a
“household utility” in the same sense as the piano or phonograph.
The idea is to bring music into the house by wireless.

While this has been tried in the past by wires, it has been a fail-
ure because wires do not lend themselves to this scheme. With ra-
dio, however, it would seem to be entirely feasible. For example, a
radiotelephone transmitter having a range of, say, 25 to 50 miles can
be installed at a fixed point where instrumental or vocal music or
both are produced. The problem of transmitting music has already
been solved in principle, and therefore all the receivers attuned to
the transmitting wavelength should be capable of receiving such
music. The receiver can be designed in the form of a simple “Radio
Music Box™ and arranged for several different wavelengths, which
should be changeable with the throwing of a single switch or press-
ing of a single button.

The “Radio Music Box” can be supplied with amplifying tubes
and a loudspeaking telephone, all of which can be neatly mounted
in one box. The box can be placed on a table in the parlor or living
room, the switch set accordingly, and the transmitted music re-
ceived. There should be no difficulty in receiving music perfectly
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when transmitted within a radius of 25 to 50 miles. Within such a
radius, there reside hundreds of thousands of families; and as all can
simultaneously receive from a single transmitter, there would be no
question of obtaining sufficiently loud signals to make the perform-
ance enjoyable. The power of the transmitter can be made 5 kilo-
watts, if necessary, to cover even a short radius of 25 to 50 miles,
thereby giving extra-loud signals in the home if desired. The use of
head telephones would be obviated by this method. The develop-
ment of a small loop antenna to go with each “Radio Music Box”
would likewise solve the antenna problem.

The same principle can be extended to numerous other fields
—as, for example, receiving lectures at home which can be made
perfectly audible; also, events of national importance can be simul-
taneously announced and received. Baseball scores can be transmit-
ted in the air by the use of one set installed at the Polo Grounds.
The same would be true of other cities. This proposition would be
especially interesting to farmers and others living in outlying dis-
tricts removed from cities. By the purchase of a “Radio Music Box,”
they could enjoy concerts, lectures, music, recitals, etc., which might
be going on in the nearest city within their radius. While I have in-
dicated a few of the most probable fields of usefulness for such a
device, yet there are numerous other fields to which the principle
can be extended. . . .

The manufacture of the “Radio Music Box,” including antenna,
in large quantities would make possible their sale at a moderate
figure of perhaps $75 per outfit. The main revenue to be derived
would be from the sale of “Radio Music Boxes,” which, if manufac-
tured in quantities of a hundred thousand or so, could yield a hand-
some profit when sold at the price mentioned above. Secondary
sources of revenue would be from the sale of transmitters. . .

The company would have to undertake the arrangements, I am
sure, for music recitals, lectures, etc., which arrangements can be
satisfactorily worked out. It is not possible to estimate the total
amount of business obtainable with this plan until it has been de-
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veloped and actually tried out, but there are about 15 million fami-
lies in the United States alone, and if only 1 million, or 7 percent of
the total families, thought well of the idea, it would, at the figure
mentioned, mean a gross business of about $75 million, which
should yield considerable revenue.

Aside from the profit to be derived from this proposition, the
possibilities for advertising for the company are tremendous, for its
name would ultimately be brought into the household, and wireless
would receive national and universal attention.

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
pp. 123-125.)

Radio’s Business Growth

Memorandum to E. W. Rice, Jr., President
General Electric Company
March 3, 1920

The “Radio Music Box” proposition (regarding which I reported
to Mr. Nally in 1915 and to Mr. Owen D. Young on January 31,
1920) requires considerable experimentation and development, but
having given the matter much thought, I feel confident in express-
ing the opinion that the problems involved can be met. With rea-
sonable speed in design and development, a commercial product can
be placed on the market within a year or so.

Should this plan materialize, it would seem reasonable to ex-
pect sales of 1 million “Radio Music Boxes” within a period of
three years. Roughly estimating the selling price at $75 per set, $75
million can be expected. This may be divided approximately as
follows:

Ist year 100,000 Radio Music Boxes $ 7,500,000

2nd year 300,000 Radio Music Boxes 22,500,000
3rd yeor 600,000 Radio Music Boxes 45,000,000

Total $75,000,000
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Editor's Note RCA’s actual sales of Radio Music Boxes during the first three years

of its activities in this field were as follows:

It year 1922: $11,000,000
2nd year 1923: 22,500,000
3rd year 1924: 50,000,000

Total $83,500,000

(Book: Radio and David Sarnoff, by E. E. Bucher, part 1,
PP- 234-235.)

The First Major Sports Broadcast

Editor’s Note

A Crazy Experiment

34

Reports on radio broadcast of

Dempsey-Carpentier world’s heavyweight championship fight
The Saturday Evening Post, Aug. 7, 1926

Reader’s Digest, December, 1955

At the broadcast of the Dempsey-Carpentier championship match
in Jersey City on July 2, 1921, Major |. Andrew W hite, who was
then the editor of the RCA publication, Wireless Age, was the an-
nouncer. David Sarnoff was at his elbow to assist in the description
through the microphone of station WY, temporarily installed by
RCA at Hoboken, N.J.

In later years, Sarnoff and White both published accounts in
popular magazines of that notable broadcasting event.

Following are excerpts from the reminiscences of |. Andrew
White, written for the Reader’s Digest in December, 1955.

... This experiment, frowned upon as “just plain crazy” by
financiers, had been built on the enthusiastic dream of young David
Sarnoff. To pull it off, Sarnoff and I had scrounged $1,500 from a
special account of the then new Radio Corporation of America.

The cheerfully stubborn Samoff first suggested sending enter-
tainment and information over the air in 1915, when he was twenty-
four. The American Marconi Company, for which he was assistant
traffic manager, had been so skeptical that its board of directors
laughed heartily when it turned thumbs down on his idea.
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. . . Each time Sarnoff brought up the subject—which he did

frequently—our company management (called, from 1919 onward, MAJOR SPORTS

the Radio Corporation of America) turned him down. Then in
1921, his luck turned. As it happened, a man named Tex Rickard
opened the door. While Sarnoff and I were talking about radio, pro-
moter Rickard had Europe and America talking about the coming
prizefight. . . .

Millions wanted to see the fight, but Rickard’s arena seated only
91,000. If we could offer it on the air blow-by-blow while it was
happening, we would have a vast audience.

We lacked several things, however—including money. Then
Sarnoff, digging into his books as a general manager, discovered
$2,500 of RCA money in accumulated rentals of ship wireless equip-
ment. “Take it,” he said to me. Then he added cautiously, “But
don’t spend a nickel more than $1,500!". . .

Now we needed some public support in high places. If our
broadcast could be made a charity “benefit,” that might turn the
trick. Anne Morgan, daughter of the banker J. P. Morgan, headed
the American Committee for Devastated France, and young Frank-
lin Roosevelt was president of the Navy Club. Would they join
forces with us? Soon Sarnoff announced that these two organiza-
tions would get a share of the gate receipts wherever crowds paid
admissions to hear the radio broadcast. . . .

I was at ringside early on July 2, testing. From the railroad shack
at the other end of my telephone line, Owen Smith reported all
well: crowds were already gathering outside the theaters, and my
signal was coming in fine.

Finally, Dempsey, in his ragged red sweater, and the pale Car-
pentier, in a gray silk Japanese kimono, were in the ring. . . . That
was when [ said, “Ladies and gentlemen, . . .” to begin the first big
radio broadcast.

. . . In the fourth round, Dempsey, bigger and more solidly
built, waded in to finish the fight. . . .

In a few minutes, Sarnoff and I were looking at a terse cable-
gram from RCA’s president, who was vacationing in London. “You
have made history,” it said.

We were tired and bleary-eyed, but in our minds’ eyes, Samoff
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and [ were seeing the crowds that were pouring out of theaters and
halls in Pittsburgh and St. Augustine, Boston and Washington, Al-
bany, Philadelphia, and Akron, their ears full of a modem miracle.
We knew then that the era of radio for the millions had begun.

(Photostat of text: “The First Big Radio Broadcast,” by
J. Andrew White, Reader's Digest, December, 1955;
David Samoff Library, Princeton, N.J.)

In the August 7, 1926, issue of The Saturday Evening Post, David
Sarnoff recalled his impressions of the Dempsey-Carpentier fight.

A feature of radio that early drew the man of the house toward
what at first he was inclined to regard as a plaything was the pros-
pect of hearing descriptions of his favorite athletic events broadcast
by expert announcers. The pioneer in this field, so far as I know,
was |. Andrew White, who, on July 2, 1921, announced the Demp-
sey-Carpentier fight from the ringside in Jersey City.

White worked out a scheme to equip theaters throughout the
Middle Atlantic States to receive a blow-by-blow description of the
battle, which he sent by way of a temporary station constructed at
Hoboken. He had to use makeshift paraphernalia and trust to luck.
Two nights before the fight, he called me up.

“Well, I'm in the soup,” he announced cheerfully. “So far, we
haven't been able to get a sound to register beyond Newark. We are
averaging a complaint a minute just now.”

That night, with White sick from worry, whatever was wrong
with his transmission system—and he doesn’t know to this day what
that was—righted itself, and his patrons w