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HAROLD H. BEVERAGE

1893-1993

On Jan. 27, 1993, the Radio Clubof  in operation étNBD in 1918, the original of

America lost one of its oldest members, in
both age and years of

which was sent to the Naval Archives in
Winter Harbor,

service, with the pass-
ing of Dr. Harold H.
"Bev" Beverage of
Stony Brook, Long Is-
land, New York. It so
happens that in April
1989, representatives
oftheRCA visited Bev
at Stony Brook, and
that visitresulted inan
article in the Novem-
ber 1989 Proceedings
related many of the
things covered by the

Maine in 1968. A
poor copy of this re-
mains in Bev’s files
but it is not suitable
for copying. A print
of still another re-
ceiver in service at
NBD in 1919 will be
found in Photo 3
(next page). How
this tied into the Bar-
rage receiver opera-
tion is not known to
the writer. In the

biography summerof 1919, Bev
Genius at Harold againreturned to Ot-
Riverheadby  Bewerg, ter Cliffs to install
Alberta about a second Barrage
Wallen. 1920 receiver and to re-
Therefore, [ pair some of the

am going to try to relay to you, in words and
pictures, some of the happenings in
Beverage’swork from 1918 through a part of
1923. Keep in mind that, in looking back 70
to 75 years, there can readily be questions
concerning exact dates. Any suggested cor.
rections would be welcome. '

Bev’s first major assignment was the
application of a Barrage receiver at New
Brunswick, New Jersey. This work is de-
scribed in Genius. Photo 1 (next page)
shows a receiver as pictured in the GE
Review for October 1920. The actual re-
ceiver was probably not as nice looking as
this one but no doubt was similar in opera-
tion. Photo 2 (next page) shows a rear view
of a truck with New Jersey 1918 plates that
appears to have been used for wire stringing
and measurement purposes at that time.
This photo was in Bev’s files.

Bev continued this type of work at
NBD at Otter Cliffs, Maine, in 1918 and
1919. He had a photo of a Barrage receiver

ground wires. In-
cidentally, before

leaving the matter
of NBD-Otter

Cliffs, 1
...and should
in point out
1895. that Bev

and his

wife, Patricia, were guests at the 50th anni-
versary celebrationof the August 1917 open-

A tribute by
John Marshall Etter

Bev and I had a lot in common ... but I had one big
‘winner’ — I knew Bev for fifty-six years.

ing of Otter Cliffs Station held at Winter
Harbor in August 1967. At that time, Bev
met with several of the 1918 NBD staff with
whom he had corresponded during the in-
tervening years. It would be nice to have
tapes or other records from those meetings.
For the further information of our readers,
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4 Photo 1.
Barrage
Receiving Set
assembled in
carrying case.

in the early 1930s, John D. Rockefeller acquired the
Otter Cliffs area for transfer to Acadia National Park in
exchange for a large area on Schoodic Point on the
eastern side of Frenchman’s Bay after lengthy propaga-
tion tests convinced the Navy that radio conditions
over there compared favorably with Otter Cliffs. The
new installation became known as the Winter Harbor
Naval Security Group. A large area at Schoodic was
also added to Acadia National Park.

~ You have probably seen the picture of the 1920
laboratory at Riverhead by now. Here, for the record, is
a better picture (Photo 4) of that “touring car” in the

background of that group.

This car was used for trans-

portation along the Wave

antennathatsummer. Itap-

Emrl;’::z ing pears that it was also used
wave receiver in for just “relaxing.” At some
field shack, time duripg that first“sum-
Naval Radio, mer at’ ’Rwelzh.ead, a “tem-
Otter Cliffs, porary” receiving b}uldmg
Maine in 1919. was constructed. This came
to be known as the “White

Shack.” The first active

longwave receivers at

Riverhead were installed in

@ Photo6. thisbuilding(Photo5).The

Girls were nextphotoofinterest, taken

» Photo 2. interested in in frontof the White Shack,
Rear view of “wireless”, too.  shows that the girls of 1920
the truck used were interested in wireless,

o Photo 4. The “Touring Car”.

» Photo 5. First multiple
receivers at White Shack,
about 1920.
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o Photo 7. Radio receiving station of the Radio Corporation of America,
Riverhead, Long Island, New York. Building #1 on the left was the first
permanent receiving building constructed in 1921. Building #2 on the right
was constructed in 1922,

Carpentier fight that Dempsey had won. John
returned to town and told several people that
Dempsey had won, but nobody would believe
him. Bev and the others should have headed for
town and placed a few bets! Not too many
people on Long Island had radio receivers in
1921. John later went to work for the Radio
Corporation at Riverhead and was our office
supervisor when he reached retirement age.
Things were beginning to really expand
during this yeat, and in September 1921, the
Radio Corporation took over coastal stations of
the International Radio Telegraph Company in
Belfast, Maine; Siasconset, Massachusetts; New
London, Conneticut; and Cape May, New Jer-
sey. Inmediate development started at Belfast.
And, of course, Rocky Point was nearingcomple- -

too (Photo 6).

In May 1921, the first “permanent” receiv-
ing building was placed in service. This was
Building #1. This was followed by Building#2 in
1922, as long waves were expanding beyond the
capacity of #1 (Photo 7). Six longwave receivers
were placed in service in #1 (Photo 8). In early
1921, two Wave antennas had been built — E-1,
9 miles long, and E-2, 7 miles long. Somewhat
later, SA-1 was built for South America recep-
tion, and a third European antenna, E-3, 7 miles
long, was built at some distance from E-1 and E-
2.

By this time, the local people were begin-
ning to wonder what was going on over there to
the south of Riverhead. One day, a man named
Frank Woodhull visited the crew working on
the ground system out in

the field. It is not known if
there was any conversation
between the Radio Corpo-
ration of America employ-
ees and him, but when he
returned home he wasasked
what was going on. He re-
plied, “It willneveramount
toanything. Theyspentthe
whole day trying to elec-
trocute a snake.”

Then, on July 2,alocal
boy named John Benedict
visited the Radio Corpora-
tion station, and while
there he learned from the
Radio Corporation men’s
reception by radio of the
broadcast of the Dempsey-

a Photo 8.
Long wave
Teceivers at
Riverhead, 1921 in
Building #1.

4 Photo 9.

Long wave
receivers at Belfast,
Maine similar to
LW receivers used
at Riverhead
Building #2.
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tion in November 1921. Twelve 410-foot towers with
150-foot bridgearms at their tops were built to form two
separate antennas to be fed by two 200k W Alexanderson
alternators. Bev, of course, was on the go continually.
He was present at the Nov. 5 opening ceremonies at
“Radio Central,” but left right after that on the Aquatania
for England to meet with Marconi and then continue
on to Brazil where a group of companies planned to
install two Alexandersonsin a large station down there.
Details concerning the eventual facilites down there
will not be discussed herein, since the station design was
changed by the approach of short waves.

With the rapid increase in traffic-handling de-
mands through Riverhead, it soon became evident that
during conditions that were deteriorated by heavy static,
there was need for at least a partial solution. The station
at Belfast was one choice, since it had only half as many
thunderstorms per year as experienced at Riverhead. By
mid-1923, Belfast was in service with a Wave antenna
10 miles long with the same type of receivers as used at
Riverhead (Photo 9), but in the case of Belfast, signals
were to be automatically relayed via radio to Riverhead
and thence on to New York via the usual wire lines. Of
course the approaching short wave onslaught would
shorten the useful life of Belfast and also that of the long
wave facilities at Riverhead. Perhaps in a future article
some of the behind-the-scenes activities of our short
wave days can be brought to your attention.

As usual, Dr. Beverage and his men were leading
the way.

Editor’s note: Mr. Etter included the following reminiscence
with his story.

3/12/93
Dear Don,

I sat here for more than half an hour trying to wind
up with some sort of a personal ending but it only
produced tears. _

Bev and I had a lot in common: I was born 32 miles
from him in Trenton, Maine; I was born 22 years after
him; I graduated from the University of Maine 21 years
after him; I retired from RCA 21 years after he did; I
started with RCA 21 years after he did. But I had one big
“winner” — I knew Bev for 56 years, '37 to ’93.

Regards,
IME
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Biography of Harold Beverage

Born:

Oct. 14, 1893, at North Haven, Maine

Education:
B.S. in Electrical Engineering, University of Maine

1915

Employment:
General Electric Company 1915-1920,
laboratory assistant to Dr. Alexanderson;
Radio Corporation of America 1920-1958,
radio receiver research until 1930/chief research
engineer 1930-1939/vice president research and
development 1940-until retirement in 1958/con-
sultant to Radio Corporation after 1958

Personal Interests:
Amateurradio:first licensed 1911, (W)2BML 1919;
photography; sound re-recording

Professional Organization Membership:
Radio Club of America: Member 1920/Fellow 1926/
Honorary 1983/Director 1933-1934; Institute of
Radio Engineers: President 1937; American Insti-
tute of Electrical Engineers; American Association
for the Advancement of Science; International
Geophysical Union; American Radio Relay League

Important Accomplishments:
Development of the Wave (“Beverage”) antenna;
co-inventor (with H.O. Peterson) of the “Diversity
Reception System”; eight published papers; 41 U.S.
patents

Honors and Awards:
Presidential Certificate of Merit 1948; Armstrong
Medal, Radio Club of America 1938; Honorary
degree, Doctor of Engineering, University of Maine
1938; numerous other recognitions

Died:
Jan. 27, 1993, at Port Jefferson, New York.
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Inspiring The Youth

By Carole Perry, WB2ZMGP

Soyou have some free time and you’re
looking for a worthwhile endeavor to sink
your teeth into! I have just the project for
you!

There is no better investment in the
future of our society than to influence the
development of children in a positive way.
For the large number of retired, successful,
and vital members of the Radio Club of
Anmerica, a visit to your local school may
have more of a profound effect than youcan
begin to imagine.

More than 12 years ago, an innovative
principal in a local intermediate school in
Staten Island, New York gave me the op-

When I observed the excitement that could be
generated with the students who had been labled
“losers” or “reluctant learners,” I knew that the
proper presentation of this material could give

these kids a second chance to succeed in school.

portunity to write the cutriculum for a pilot
program in the Industrial Arts/Technology
Department at his school.

Knowing that there was an increasing
problem in the schools with the short at-
tention spans of teenagers and the lack of
high motivational courses being offerred, I
tried to come up with a program that would
have appeal to all the children; not just the
brighter students. “Introduction to Ama-
teur Radio” fit the bill perfectly.

Fifteen years ago I worked for an elec-
tronics manufacturing company as an edu-
cational consultant. I called upon my con-
tacts and resources from that period of time
to help me develop materials that would be
appropriate and exciting for the children to
use in the amateur radio classes.

Curriculum package
What evloved over the years was a
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curriculum package that any highly moti-
vated teacher can use in the classroom to
add a little “zip” and excitement to what-
ever subject he or she may be teaching.

When I observed the excitement that
could be generated with the students who
hadbeen labled “losers” or “reluctant learn-
ers,” [ knew that the proper presentation of
this material could give these kids a second
chance to succeed in school.

The beauty of using amateur radio in
the classroom is that the myriad of skills
and techniques involved allows every child
a chance to be good at something; even if
it’s only learning how to speak clearly and
succinctly on the radio, or how to locate
places quickly on a map or globe, or how to
send their names in Morse code.

There are more than 425 children a
term who come through my program; and
almost all of them will leave feeling better
about themselves and more positive about
the school experience.

Guest speakers
One of the keys to success in the pro-

Visits from guest speakers motivate students to do
better. Matt, KB2OJ1, and Bianca speak to a
local businessman via radio about paying a visit to
their class.




gram is my policy of inviting guest speakers with differ-
ent expertise to visit my classes. This is where any
member reading this can play a role.

You might not have the time or inclination toset up
weekly demonstrations in a classtoom or to set up an
after school program, but even one lively demonstra-
tion or talk in your own area of interest and expertise
can have a real influence on the youngsters.

learning disability, and they love the chance to be
exposed to these great role models.

When someone from the outside takes the time to
visit children in a school, you convey the message that
these youngsters are important and special enough for
you to come to them and share your experiences with
them.

Contacts with astronauts

My classes have been fortunate
enough to have had radio contacts with
some of the astronauts from the Johnson
Space Center. After each contact I al-
ways ask the kids what they like the best
about speaking with them.

Inevitably, the answer is that they
felt “special” because the astronauts took
the time to talk with them and to answer
their questions.

The same reaction takes place when
local business people in the electronics
industry or aerospace industry visit our
classroom.

Many kids today aren’t in a position
of having asignificant amount of positive

@

Combining the eagerness and curiosity of youth
with the wisdom and experience of age is a
winning combination in a classroom. The kids
respond eagerly to guest speakers.

’

Andy Funk, KB7UV, visited the classroom to
help to set up a packet radio station. He told
the kids how amateur radio influenced his
choice of a career as a technician at WCBS-
TV, New York.

In an age where there are lots of negative forces
competing for the time and minds of young people, I
really believe that all responsible adults have an obliga-
tion to do what they can to help keep the kids on the
right path towards becoming productive members of
society and good citizens.

I've had blind and wheelchair-bound ham radio
operators visit my classes and “inspire” the children
with their stories of determination and perserverance.
About 5% of my students have some kind of physical or

adult influence in their lives. I can see tangible evi-
dence of just how important this adult intervention is.

If you are a ham radio operator, you can ignite all
kinds of excitement in a classroom setting with a live
demo. Work with a teacher who can reinforce what you
teach with follow-up lessons.

Don’t be surprised when you get invited to come
back again. Before you know it, you may even have the

(Continued on page 33)
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By Louis Meulstee PAOPCR

This paper, concluding a series of
three, deals with the most colorful and
fascinating part of Dutch radio history: the
long-distance fixed radio communications
service.

A vast number of available historical
records and references in this field were
reviewed, and the story of Kootwijk radio,
the first Dutch long-distance fixed service

For just a few hours during the night when conditions
were unfavorable, the alternator transmitter PCG would
give relief.

This was only the start of the very tempestuous
development of the shortwave service of Kootwijk radio,
which is actually continued up to today.

radio station, was selected as one of the
most interesting.

Although the Kootwijk station was built
initially for linking the homeland Holland
to its former East Indies colonies (now
Indonesia), traffic was soon expanded to
many other countries.

Fixed Service Radio in The Netherlands

The initial transmitter, a Telefunken
alternator for VLF operation only, was vit-
tually obsolete by the time the station was
inaugurated. Much of the traffic was soon
taken over by shortwave transmitters opet-
atingon a fraction of the alternator’s power.
Nevertheless, the alternator remained op-
erational for regular traffic (e.g., to the
USA) and during some nighttime hours
when shortwaves wetre unteliable on the
Dutch East Indies link.

Besides the technical and historical
details, other interesting station aspects,
such asarchitectural features, are dealt with.
A further reason for selecting Kootwijk as
subject for this paper is its present status as
a fully operational primary PTT Telecom
HF transmitting station and the recent
addition the station’s main building to the
Dutch List of Historical Monuments.

The history of Kootwijk radio would
not be complete without mentioning its
initial counterpart: Malabar radio in the
Dutch East Indies.

Though briefly discussed here, in a fu-
ture article the author will provide a more
comprehensive description of the fascinat-

]

‘,..in the middle of an infertile,
desert like, plain...” Kootwijk
radio was photographed about
1923 from top of the water
tower. Five masts are arranged
in the corners of a hexahedron,
and a sixth mast (near the
main building) is located in the
center. The masts are
connected by copper wires that
form the aerial in the shape of a
umbrella, which was a

PROCEEDINGS OF THE RADIO CLUB OF AMERICA

configuration Telefunken

commonly used at the time. Only three of the huge 212 meter masts are visible. Note the ‘B’ building,
nearest to the main building, which housed the station’s first shortwave transmitters.




ing history of the 2.4 Megawatt “big arc” transmitter of
Malabar radio and the magnificent work of Dr. ir de
Groot.

To provide a wider understanding, it was consid-
ered essential to provide relatively more space to the
case history and historical background of Kootwijk
radio.

The history of radio and of major radio stations is
often loaded with (inter)national politics and internal
quarrels, and the Kootwijk station history is no excep-
tion. Competition among colonial departments in
Holland and the Dutch East Indies government made
the life of contemporary PTT radio engineers most
difficult.

Dutch colonies

During the second Boer War (1899-1902) between
England and the two South African republics, cable
telegrams to South Africa were censored by the British,
who had direct control of the cables where they passed
through Aden.

In Holland, which at the time was strongly biased
towards the Boers, this obvious measure was
especially felt. This incident was, no doubt,

communication to its homeland.

Dr. ir de Groot

In 1908, C.J. de Groot, a brilliant practical scientist,
arrived in the Dutch East Indies, appointed to a func-
tion at the Dutch East Indies PTT telegraph depart-
ment.

However, displaying interests in and possessing
sound knowledge of the field of radio, he quite soon was
assigned to direct the installation of a chain of radio
stations in the Dutch East Indies for local communica-
tion. The experience with propagation among the
stations, not very much understood in those days,
enabled de Groot to obtain a large proportion of knowl-
edge.

This culminated to his famous Ph.D. dissertation
“Radio-Telegrafie in de Tropen™, which he promoted
at the Delft Technical University during his leave in
1916. One of his major (and historically best known)
statements of the dissertation was “...direct radio com-
munication between Holland and the Dutch East Indies
without the use of intermediate stations is a political
necessity and technically feasible...”

the reason why the idea of independent
communication from Holland to its colo-
nies was conceived.

After the Boer War, independent com-
munication to the Dutch East Indies was
sought by means of the inauguration of the
German-Dutch Cable Company, opening
way to telegraph from Dutch East Indies to
Europe via the USA or via China and
Siberia. However, very soon, indications of
British influence on the USA cable were
apparent, and very early in World War I
(after the capture by the Japanese of the
Island of Yap), the solution proved to be a
failure.

Before World War I, several plans were

devised for radio communication between
Holland and its East Indies colonies, the
scheme by Professor van der Bilt being the
most promising and advanced. His ideas
were linked with the projected British Im-
perial Wireless Chain of three intermediate relay sta-
tions: Tripoli, Italian East Africa and Ceylon.

In early 1914, the plans were abandoned because
World War I made it clear that the intermediate sta-
tions would have been as vulnerable as cables.

In 1916, as a war-time measure, all British con-
trolled cables (i.e. between neutral Holland and Dutch
East Indies) were again censored. As a result, the Dutch
East Indies government, which suffered the most, made
immediate plans toward the final solution: direct radio

Two names are clearly marked in the history of Dutch radio: (left) Prof. dr ir
N. Koomans (1879-1945) and (ight) Dr. ir. C.]. de Groot (1883-1927).
With de Groot in Dutch East Indies and Koomans in the motherland, PTT had
two equally gifted and progressive leaders.

In late 1916, just before leaving Holland, de Groot
visited the Telefunken Company where he was offered
the loan of a receiver to listen to the German radio
station at Nauen. On his return trip to the Dutch East
Indies, he made a detour to the USA, staying two days

! “Radio-Telegraphy in the Tropics”, the text of the
dissertation printed in a limited edition, was bound in
the Dutch East-Indies and prepared on very fine cloth,
and is now a highly sought collector’s item.



at the Federal Telegraph Company, where he purchased
a 100 kW Poulsen arc. There, de Groot received in-
structions on how to increase the power of this type of
arc transmitter, which would enable him to make direct
contact with Honolulu Radio and thence via neutral
USA to Holland.

However, during de Groot’s absence, it was shown
that powerful European stations such asNauen, Eilvese,
Bordeau and Carnarvon were received quite regularly
in the Dutch East Indies.

This gave de Groot confidence in his initial plan:
direct radio communication with Holland. Of course,
his ideas were welcomed and backed up by the Dutch
Indies Government, which gave hls plans almost un-
limited credits.

When the Federal Telegraph Company arc trans-
mitter arrived in August 1917, work had already been
much advanced on the transmitting station site.

Mountain gorge aerial

Because of the war, no adequate supplies of steel
were available for building the planned tall aerial masts.
This led to Dr de Groot’s splendid idea in using a
mountain gorge to suspend an inverted L aerial. In the
Malabar area, very near Bandoeng (Java), asuitable site
with the right orientation was quickly found.

In November 1917, a temporary installation with
an improvised aerial had been completed and was
operating on either 8,000 or 16,000 meters. Of course,
only one-sided communication would be possible be-
cause no suitable transmitter had yet been built in
Holland.

The initial power source, a makeshift arrangement
including a spare generator of the Batavia Electrical
Tramway Company driven by a borrowed aircraft-en-
gine, limited the power of the Federal arc to only 40 k W.
From that time onward, regular signals were given on
the hours of the day which were regarded as most
suitable for communication to Europe.

Messages were sent to Holland (i.e. the Dutch
Naval Telegraph Service) but as apparently no suitable
receiver seemed to be available, none were received.

Naturally the East Indies Government was not very
pleased with this excuse, and in an Dutch East Indies
paper of that time exceedingly strong language (“trea-
son”) was used to describe the failure.> According re-
ports of the Dutch East Indies government, the appar-
ent refusal to listen for messages caused a delay of more
than a year for the whole project.

Later on in 1918, because still no steps had been
taken in Holland to listen to the transmissions, a 3-
valve receiver made in Dr de Groot’s workshops was
sent to Holland on an armored cruiser of the Royal
Dutch Navy. Earlier on, it had been found that the

borrowed Telefunken receiver was not really suitable; a
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new receiver had been developed locally and this type
was hurriedly copied and sent to Holland.

During the journey, the Malabar transmitter was
heard regularly. Even at the longest distance, the an-
tipodes of Malabar at the crossing of the Panama canal,
clear reception was recorded. That was a record dis-
tance for reception at the time. A new generator,
powered by a water turbine, had been installed by then
to increase the transmitter power to about 200 k'W.

Inmid 1919, upon the receiver’s atrival in Holland,
a receiving station at De Meent (in the center of
Holland) was built, partly as a private venture and
partly at the expense of the Dutch East Indies govern-
ment (!), and almost instantly Dr de Groot’s signals
were heard.” Only after a struggle of one-and-a-half
years and the intervention of the East Indies govern-
ment, the first milestone, a direct radiopath, although
one-sided, was achieved. By that time, the war was over

and the cable blockade had been lifted.

]

This is the main
building’s front
entrance and cooling
pond at Kootwijk
Radio in 1924.

»

This is the main
building’s front
entrance and cooling
pond at Kootwijk
Radio in 1993.
Abpparently, nothing
has been changed
since 1924 except
the tall aerial masts.

Big Arc
Although the original Federal arc had been modi-
fied to raise the power to about 200 kW and the
provisional mountain aerial had been improved, com-
munication was still considered as not yet very reliable.
Dr de Groot decided to build a more powerful arc
transmitter with a primary energy of approximately




2,400 kW and, additionally, to extend the mountain
aerial. With this arrangement, he calculated that com-
munication would be possible over a much longer part
of the day. Because Dr. de Groot’s work is not generally
known, except in the Dutch language, the author has
made this story a subject for a more extensive future
article.

No coal for Hdlland...

In 1917, the Dutch government had been advised
about the purchase of radio equipment for communica-
tion with the Dutch East Indies.

‘Two competitors were considered to have the capa-
bility of completing the project: the British Marconi
Company and the German Telefunken Company.
However, as it happened, one of the Govern-

improved and modernized, the reception station of De
Meent could not keep pace and was forced to close.
However, its necessity had been proved by then.

Telegrams received from Dr de Groot’s atc or the
definite 400 kW Telefunken alternator (which had
been installed by then using part of Dr de Groot’s
Mountain gorge aerial) were further dispatched by line.
In 1924, the Sambeek station was transferred to a site
near The Hague, much nearer to the radio-office in
Amsterdam and providing easier access and, conse-
quently, closer contacts with the PTT radio laboratory.

However, the receiving conditions proved to be
quite unfavorable, and quite soon another transfer was
made to Noordwijk radio (NORA) on the North Sea
coast, where it remained until 1950.

mental advisers, Le Roy, aformer director of the
German-Dutch Cable Company who was pro-
German and who was connected to Telefunken,
the Marconi Company, quit.

In September 1918, the order was given to
Telefunken. The whole project included build-
ing a transmitting and receiving station in
Holland and the same combination in Dutch
East Indies, both technically identical to the
powetful German radio station at Nauen.

In 1917, anticipating a possible big order,
Telefunken had dispatched, at its own expense,
a temporary 100 kW alternator transmitter for
Dutch East Indies to establish improvised com-
munication for Holland via the German Nauen
station.

This measure was not really accepted by

East Indies officials, and the transmitter lay

This is the interior of the receiving station Noordwijk Radio (NORA) as it

dormant at a Surabaya store. After a while, the appeared about 1936.

transmitter was installed because instructions
telegraphed from Holland insisted that it be installed
and, if it were not, Germany threatened to stop the
export of coal to Holland.’

The site of the temporary Telefunken alternator
transmitter, not very far from Malabar, was ready in late
1918. During the 1919 experiments, the station proved
much weaker than the Malabar arc, primarily due to its
lack of power and relatively small aerial.

Receiving station

In late 1919, as part of the Telefunken contract, a
receiving station had been built under the supervision
of Dr. it Koomans (of whom we will hear more later) at
Sambeek, in the southeast of Holland, about 70 km
from Kootwijk.

The completion of the Sambeek receiving station
started a friendly competition between the Dutch PTT
station and the De Meent station of the Dutch Indies
government.’” But as the Sambeek station was gradually

In December 1918, work on the Dutch transmitter
station had already been started after a suitable site was
found in the center of Holland where the state owned
a vast area of land unsuitable for agriculture or forestry.
Consequently, the land was very cheap, and work
started immediately.

Kootwijk

The transmitter site, near the village of Kootwijk,
was (and still is) in the middle of an infertile, sandy,
desert-like plain. It took six months to have the site
leveled and made suitable for building.

Thestation buildingwas designed by].M.Luthmann
(1890-1973), an architect of the “Amsterdamse school,”
a variation of the international Art Deco. There were
no specific requirements when he took the job of the
architectural design.

A short visit to the contractor, Telefunken, and to
the German high power station at Nauen did not give
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4
_ Above the Kootwijk station main building entrance

is an allegoric sculpture (created by H.A. Van der

Eijnde) depicting the transmitting station (the huge
‘mouth’) accompanied by two receiving stations
(small listening figures).

»

At the back of the main building a
stylized Eagle (also created by sculpturer
H.A. Van der Eijnde) can be seen.
With this sculpture, Van der Eijnde,
inspired by German expressionism, paid
homage to the alternator transmitter’s

designers. Particularly after World War 11, this sentiment was out of favor. Nowadays, most
people explain the eagle as the symbolized free flight of radio waves.

4

In the late 1920s, the hall in Kootwijk radio’s main building housed
the Telefunken alternator transmitter for station PCG. By then,
valve-technology MF transmitters for European traffic had been
installed (far left, beneath the windows).

Visible at the extreme left is one of the two alternators, in the
center the control desk. Behind the desk are the saturated core
transformer frequency multipliers and aerial inductances. The
frequency of the alternator had been changed from 6,000 Hz to
5,600 Hz, and most of the traffic was concentrated on 16,800
kHz. Consequently, some of the frequency-multiplier equipment
had been removed as no longer being necessary.

The design of the roofform touches the

e

= Z

bows of the beams at right angles, making
it possible to put up transom lights. With
this configuration, Luthmann transformed
the circle into right angles, as is easily seen
in this picture.

]
This is how the hall in Kootwijk radio’s
main building looks today. Notice the

former PCJ broadcast transmitter in the

center of the hall with its hatches open, awaiting final restoration.
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him anything to go on. Later Luthmann expressed: ...I
just had to build a large building with a main hall and
towet, definitely no wood or steel nails to be used, and
above all it had to be completely dry....”

A design in reinforced concrete seemed to him to
be the obvious (and only) choice. It was not really a
daring idea because many other contemporary large
buildings had been made with this material. It allowed
construction of seamless walls and provided broad range
construction possibilities of such as wide spans and
hanging constructions.

Still, the Kootwijk radio station was Holland’s first
large building constructed with an architectural design
using the skeleton, outer cladding and decoration made
of concrete.

A ‘cathedral in the desert’

When approaching the station from the main road,
the station main building can be seen at the end of a
long straight lane.

Entering the main entrance, one can still feel the
atmosphere of the past, emphasized by the fact that
recently, large patts of the interior, painted more than
quarter of a century ago, have been restored to their
original condition.

A professor of architecture of the Delft University
invariably takes his students every year to the Kootwijk
station to show them the remarkable architectural
details.

Telefunken alternator

In the early days of radio, VLF (very long waves)
were considered as most suitable for long-distance com-
munication. Technically, only a few systems generated

In early 1920, construction work on the station enough RF power.
main building commenced, and it took almost two years The Telefunken transmitter, station call sign PCG,
to complete.
Inthe meantime, ¢
the six 212-meters- This is one of the two
tall aerial masts and Telefunken motor and
the huge umbrella- alternator combinations.
type aerial had been Some time after this picture
erected and an ex- was taken, the PTT fitted
tensive earth mat had the alternator with an
been dug in. electronic device that kept
Luthmann’s the alternator frequency

monumental station
building (officially
known as the “A”
building) had a spe-
cific style, not an ex-
act example of the
“Amsterdamse
School,” but showing

highly stable, replacing the
initial mechanical system.
Water pumped through a
system of tubes in the stator
cools the alternator. Its
output is 400 KVA at 800
volts.

otherinfluencessuch
as expressionism.

Some people compare the building with a Greek
temple; others title it as a “concrete cathedral”; and a
technical student of the Sudan, posted to the station for
a few weeks, spoke of a “moskee.”

“...another Dutch building where classical concep-
tion determines design, yet where modern structure is
expressed, is the Radio Station at Kootwijk, designed by
J-M.Luthmann. It is not difficult to see this as a trans-
formed Greek temple where instead of a comparatively
heavy stone construction it has a lightness of aspect,
seen especially in the treatment of windows, made
possible by steel....”— A. Whittick, 1974.8

It is remarkable that a great many past and present
station visitors are deeply impressed, undoubtedly by
the mystic atmosphere of the huge building situated in
a remote inhabited area.

inductance and
variometer used a
sliding construction
designed and made by
the Dutch PTT. It
proved to be a great
improvement, enabling
a continuously tunable
aerial adjustment.
Notice the typical
period style pattern of
the floor tiles. The
original tiles were still
inusein 1993, as
shown in the picture at

the bottom of page 14 and the picture on page 20.
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included an Alexanderson type alternator with satu-
rated core transformer frequency multipliers providing
the choice of a very limited number of frequencies (3x,
4x or 6x the frequency of the alternator). The output
power of the alternator was about 400 kW, and the RF
current at the feeding point of the aerial was approxi-
mately 350 A.

The frequency of the alternator was initially 6,000
Hz, resulting in operating frequencies of 36 kHz (8,333
meters), 24 kHz (12,500 meters) or 18 kHz (16,666
metets). Later, because of international agreements, it
was necessary to change the frequency to 5,600 Hz,
resulting in 16.8 kHz/17,800m or alternatively 11.2
kHz/26,700m. In practice, the alternator operated on
16.8 kHz for most of its life.

Alternator transmitters are most reliable and easy
to maintain, though more expensive and less flexible in
frequency coverage compared to an arc transmitter.

The initial frequency stability of the Telefunken
alternator was rather poor. In 1925, the PTT radio
laboratories had designed an electronic device that
increased the stability considerably. Other improve-
ments of the alternator transmitter had by then

there the Kootwijk transmitter waskeyed via cable. The
reception station at Sambeek (later Noordwijk radio)
was similarly connected. This arrangement was quite
sensible because many of the telegrams for the Dutch
East Indies were addressed to destinations in the
Amsterdam business area.

In late 1924, in an attempt to increase the rather
limited traffic hours of the Holland-Malabar link, traf-
fic was re-routed by using the Malabar-San Francisco
radio route, thence by cable to New York and finally by
the New York-Kootwijk radio link.

However, the advent of high-power valves and the
discovery of the possibilities of shortwave made the
alternator obsolescent. By the late 1920s, the PCG
alternator transmitter was only used for transmissions
to New York (European traffic on VLF and LF had
already been taken over by a number of valve transmit-
ters) and as a stand-by transmitter for the Dutch East-
Indies link in case the shortwave link would fail.

Short wave
InDecember 1921, American amateurs bridged the

been accomplished by the PTT radio laborato-
ries.

Obsolete

On Jan. 18, 1923, the first operational two-
way contact with the Dutch East Indies was
established on a frequency of 36 kHz (8,333
meters).

A few months later, on May 7, public ser-
vice was inaugurated. Operating times were (as
anticipated) only when the radio path was in
the dark (Holland about 1900-2400 hrs, East
Indies about 0200-0700 hrs, both local time).

All traffic was concentrated at a central
point, the radio terminal in Amsterdam. From

=

The aerial transformer is in front of the huge aerial
tuningfvariometer. Notice the copper screening at the
walls of the tower.

]

This is the operating position of PCG alternator
transmitter (operating on 17,600 meters, according
the indication) at the Amsterdam Radio terminal.
The telegrams are first typed by means of a keyboard
of the perforator (center) providing a tape which runs
through a high-speed Morse transmitter (left). Notice
that an ordinary Morse key (right) is available as a
stand-by!
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Atlantic Ocean on short waves using very low power.!°
The first two-way shortwave amateur contact be-
tween Holland (call sign PCII) and the USA (2AGB)
was established on Dec. 23, 1923.2 It is interesting to
note that the original and complete PCII transmitter
used during these contacts is in the PTT museum.
Although contemporary professionals were very
skeptical and warned about overoptimism, work on a
proposed shortwave link started in 1924. Again, the
Dutch East Indies were ahead, and on Feb. 17, 1925, the
shortwave transmitter ANE, located in Bandung, Java,
was received with a very strong signal in Holland on a

»

First Dutch telegraphy
shortwave transmitter,
call sign PCMM, was
designed in early 1925 by
the PTT radio
laboratories in a very
short time in order to
reply transmissions of Dr
de Groot’s “ANE”
transmitter at Malabar.
Notice the provisional
construction on a lab
workbench. The
transmitter power was
limited to 2 kW because
air-cooled tubes were

¢

In 1925, at the start of
the shortwave era
Koowwijk radio’s ‘B’
building housed the four
initial short wave
transmitters. Notice the
use of simple vertical
aerials. In the 1930s
and until its destruction
in 1945, the building
housed a 1,875 kHy
AM broadcast
transmitter.

used. ‘PCLL’, the radio
lab’s second provisional shortwave transmitter of, operational a
few months later, had a water-cooled tube and allowed more
power. Its design stand model for the four initial Kootwijk radio
shortwave transmitters in the ‘B’ building.

wavelength of 95 meters.

Only a few months later, Dr. ir Koomans completed
the first shortwave transmitter located at the radio-
laboratory. It was an instant success. On Aug. 17, 1925,
only about two years after the inauguration of the
alternator transmitter, this provisional transmitter (call
sign PCMM) became operational, keyed from the radio
terminal in Amsterdam, and soon to be followed by a
second more powerful transmitter (PCLL).

In early 1926, four transmitters of the PCLL type
were hurriedly installed in the “B” building at Kootwijk
radio. The frequencies of the four transmitters were
divided in the wavelengths between 16 to 51 meters.

This division allowed a simple arrangement to
switch from one frequency to another, providing a
nearly 24-hourradio link. For just afew hours during the
night when conditions were unfavorable, the alternator
transmitter PCG would give relief.

This was only the start of the very tempestuous
development of the shortwave service of Kootwijk

“«

This is transmitter PCTT, one of the four provisional
shortwave transmitters in the ‘B’ building.

radio, which is actually continued up to today.

The simple vertical quarterwave aerials were soon
replaced by more complex beams. Dr. ir Koomans has
done sterling work in this field and has gained anumber
of patents: e.g., the Koomans array.

In the late 1920s, a new shortwave site was built,
only a few kilometers away from the alternator trans-
mitter site, leaving the obscure B building for a more
spacious complex (building C, D,E and F) and enabling
the erection of large beam aerials. In 1928, areliable 24-
hour radio link to Dutch East Indies on shortwave was
achieved, due to the improvements of both stations.

Threat of privatization

It is little known that the shortwave service saved
the VLF link from being discontinued despite high
operating losses.

In 1923 and 1924, it was found that the alternator
transmitter service was losing money because of high
operating costs and areduced interest in sending expen-



sive telegrams by means of a service which was only
available for a limited number of hours a day.

In 1925, a report of an independent commission
advocated the privatization of all fixed service radio
links.

However, because of the positive results of the
shortwave service, which could be operated almost
throughout the day at a fraction of the costs of the
alternator transmitter, and because the radio laborato-
ries were able to produce reliable shortwave transmit-
ters at only 1/15th of the price of a commercial manu-
facturer, the board of ministers decided to maintain the
fixed service at the PTT.1

Inaddition to transmitters of fixed service, Kootwijk
radio housed a number of shortwave transmitters for
Scheveningen radio, the Dutch coastal station for mari-
time services. The limited space at Scheveningenradio’s
transmitting site (primarily MF transmitters to carry
traffic at distances as far as 1000 km) along the Dutch
coast did not allow for a large expansion.

In 1927, the first shortwave transmitter for maritime
service was installed, and this service gradually ex-
panded to become a large proportion of the station’s
traffic.

Not mentioned in this paper are the numerous
fixed-service, long-distance shortwave links to many
countries, including traffic on LF to various European
countries.

Single-sideband telephony

In 1927, the first experimental (semi-public) tele-
phony link to the Dutch East Indies was opened.

Feb. 28, 1928, saw the inauguration of a public
radio-telephony link to Dutch East Indies, the longest
direct radiotelephone link in those days. v

In the years that followed, many improvements
were carried out, such as extensive aerial arrays, crystal
control and, most important of all, the introduction of
single-sideband. )

The application of single-sideband on shortwave
was again a world first in 1933. Only one year later, all
the Kootwijk transmitters serving the East Indies had
been converted for single-sideband. In 1935, Koomans
and his team increased the capacity by putting two
telephone circuits and two telegraph circuits over one
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