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LUALEI transmitter.

The HAIKU Valley site was selected
as the result of extensive surveys. It
was desirable to locate a site which

fvemne e —eeen oo -
:rs. HAIKU filled all the requirements.
When the installation was completed.
there was a very fine catenary antenna
system suspended between two moun-

Below: Interior view of one of the operating buildings of the Naval radio station, Mare
Island, Cal. in 1904. Note old-fashioned meters and other equipment.
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building in the valley below. The HAI-
KU alternator, although already a vet-
eran was more than gratifying in its
new job of working for Uncle Sam’s
fighting machine.

To cover the entire evolution of LF |
and VLF radio in the Navy would re- l
quire much more space than is avail
able in this article. Therefore. only a
few of the better known highlights have l
been touched upon here. In any event.
anything that might be said about LF l
and VLF radio is another compliment [

to the entire American communications
industry. LF and VLF radio continues
to play a very important part in the
Navy’s world-wide communication re-
quirements. For this reason, the Nawy '
is"now constructing the greatest of them |
all.

A site for a high power VLF station
has been selected at Jim Creek. approx-
imately eleven miles from Arlington.
Washington. Thus the Navy will have
another “Radio Arlington.” separated
from the original Radio Arlington by .
thousands of miles and a half century

(Continued on page 58. col. 3)

The “Jim Creek”’ Station l
!
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(Continued on page 56)
composed of the most highly qualified
technicians within the various fields of
IT&T research and development, to-
gether with representatives of the en-
gineering, manufacturing, commercial,
operating and patent departments.
Technical committees that include rep-
resentatives of all System organizations
interested in a particular technical field
meet periodically to exchange views and
make detailed recommendations in
furtherance of it.

Typical of IT&T’s modern research
facilities is the plant of the Federal
Telecommunication Laboratories, with
its 300-foot aluminum-sheathed micro-
wave tower dominating the North Jersey
landscape. An integral part of the
ultra-modern laboratory building, the
tower is designed to provide the highly
exacting conditions required for re-
search in the higher frequencies. Here,
experiments are conducted in a variety
of fields, with aerial navigation aids,
television, frequency and pulse-type
modulations and facsimile systems for
broadcasting receiving primary atten-
tion.

Telephone Communication

IT&T began its career in 1920 with
telephone companies in Cuba and
Puerto Rico. Within a decade, it had
organized or purchased other telephone
companies in Argentina, Brazil, Chile,
China, Mexico, Peru, Romania. and
Spain. Most of these operate by the
usual landlines. However, radiotele-
phone was employed some 15 years ago,
in Chile, to link remote localities with
the main network; and today, in Brazil,
IT&T is operating a telephone system
by means of radio.

IT&T is prepared to undertake the
reorganization, expansion, and modern-
ization of national telephone systems
even if the government’s ultimate aim
is to purchase and operate the network
after its rehabilitation. Of the three
governments that have done this—Ar-
gentina, Romania, and Spain — each
contracted for continued technical ad-
vice and equipment from IT&T at the
time of purchase.

Except for China, IT&T telephone
operating properties now are limited to
the Western Hemisphere. In Chile,
Cuba, and Puerto Rico, IT&T companies
have nationwide networks comprising
the great majority of telephones in
those countries. In Brazil, there are two
IT&T companies operating by landline
in the southern states of Parana and
Rio Grande do Sul, in addition to the
radiotelephone network already men-
tioned. In Mexico, a partially-owned
IT&T company, Teléfonos de Mexico
(Telmex). operates the national tele-
phone system. while, in Peru. an IT&T
telephone operating associate serves
Lima and its outlying districts. Alto-
gether. over half a million stations are
presently in service.

Telephone service by IT&T companies
is not limited by national boundaries.
In fact, it ha been estimated that 90
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percent of the telephones in South and
Central America and the West Indies
are linked with one another and with
Europe and North America through
IT&T facilities.

Cable and Radiotelegraph
The American Cable & Radio Cor-

poration, an IT&T associate, is the only
American-owned international telegraph
carrier offering worldwide service by
both cable and radio. Among its as-
sociated companies are All America
Cables and Radio, Inc., The Commer-
cial Cable Company, and Mackay Radio
and Telegraph Company. These and
other IT&T companies in South Amer-
ica operate approximately 47.000 miles
of submarine cable, more than 8,800
miles of landline, and over 70 interna-
tional radiotelegraph circuits.

Marine Communication

The two most important IT&T asso-
ciates in the field of marine radio are
the Marine Division of Mackay Radio
and Telegraph Company, New York,
and the International Marine Radio
Company Limited, Croydon. England.
Both companies have played important
parts in developing marine communica-
tion. Mackay pioneered commercial
shore-to-ship radiotelegraph service in
the United States as early as 1914, and
today operates 10 powerful shore sta-
tions for communication with ships at
sea.

IMRC was organized in 1930 to in-
stall and operate aboard British mer-
chant vessels the commercial Radiotele-
phone equipment that IT&T laboratories
had been instrumental in developing.
The company rapidly expanded into
allied fields and was awarded contracts
by Cunard White-Star, Ltd.. to install
and operate the complete telephone and
telegraph equipment, and the usual
navigational and safety devices. aboard
its fleet. including the Queen Mary, the
Queen Elizabeth, and the postwar Ca-
ronia. These installations were designed
by IMRC. and much of the equipment
involved was manufactured by associ-
ated IT&T companies.

Technical Advisory Service

For the operation of its varied activi-
ties, IT&T has built up a staff of experts
unique in their experience of rehabili-
tating and expanding telecommunica-
tion services and factories in many
lands. Where IT&T is retained as a
consultant, it makes available its tech-
nical advisory service for the solution
of problems involved in the construction
and maintenance of physical plant, the
training of employees, the choice and
application of operating techniques and
financial procedures, and the establish-
ment of satisfactory public relations.

Export Activities

Export to foreign countries and pos-
sessions is normally handled in one of
two alternate ways—through an export
department maintained in New York
City by IT&T’s associate. International
Standard FElectric Corporation, or

through more than 250 sales outlets
maintained by that Corporation or its
subsidiaries outside the United States.
For the convenience of its customers,
ISE also maintains an engineering di-
vision that will survey, plan, and esti-
mate the cost of projects ranging from
a single radio transmitter to complete
telegraph, telephone, and airport in-
stallations.

During the first decade of its exist-
ence, IT&T built a worldwide telecom-
munication and electronic industry
second to none in the extent and variety
of its activities. During the next decade
and a half, IT&T survived storms of
depression, revolution, and war that
overthrew strong governments and the
League of Nations, the gold standard
and multilateral trade. Since the war,
IT&T has greatly expanded its manu-
facturing position in the United States.
where it now ranks among the leaders
in its field.

Today, 1T&T is supported in both
hemispheres by research laboratories
whose achievements are generally rec-
ognized. Its products can be manufac-
tured locally, if markets warrant, by 32
associated factories in 21 countries.
Where local manufacture is not war-
ranted, equipment is supplied, installed,
and maintained by a sales and service
organization with outlets throughout
the world.

“Jim Creek”

(Continued from page 16)

of time. This will be the world’s high-
est powered VLF radio transmitting
station. It will have a power of 1000
kilowatts, twice that of LUALUALEI,
and will be capable of really world-
wide coverage. Although of the same
output as Radio Lafayette, the use of
a vacuum type transmitter will make
the new station approximately six times
as effective.

The transmitter itself was manufac-
tured by RCA at Camden, N. J. and is
designed to be used at a power of either
1000 kilowatts or 500 kilowatts. When
operated at the lower power, a complete
spare 500 kilowatt unit is available for
alternate use. The frequency range is
14 to 35 kilocycles.

The antenna system will consist of
ten catenaries spanning Jim Creek
Valley. These catenaries will be sus-
pended from 200 foot towers on the
tops of Wheeler and Blue Mountains.
The catenaries will be 5640 to 8700
feet in length. with actual radiators ap-
proximately 5000 feet in length. Down-
leads, averaging 1200 feet in length.
will be connected to two central bus
feeders. Each bus will consist of a con-
ductor 26 inches in diameter and will
be supported on 14 towers about 140
feet in height.

The transmitter building is the heart
of the Jim Creek Station. Its general
arrangement is functional. All unneces-
sary features have heen eliminated. Be-
cause of the unique equipment to be
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“Jim Creek”

(Continued from page 58)

located in the transmitter building, a
number of unusual features have been
incorporated into its design. Reinforced
concrete construction is used. As a re-
sult of the unfortunate experience at
LUALUALEI all the reinforcing steel
is spot welded together at every inter-
section and in turn, grounded at inter-
vals of not more than 5 feet around the
perimeter of the building to a copper
mat. This ground mat extends under-
neath the entire building and approxi-
mately 30 feet beyond the outer walls.
The magnitude of the radio frequency
field requires the installation of non-
combustible roofing material. All roof
areas are covered with sheet copper
which is connected to the copper ground
mat. The building is without windows.
This design feature serves two purposes.
First, it reduces the amount of dust
that will get into the building; and
second, it provides a certain amount
of security from blast damage.
Because of the power involved, the he-
lix rooms require a space approximate-
ly 75 feet square and 60 feet high, com-
pletely shielded with copper.

The antenna buses from the transmit-
ter building come out the sides through
20 foot square ports which are provided
with copper covered canopies to keep
out snow and rain. This arrangement
will be discarded when a bushing is
developed which will permit running
the buses vertically through the roof.
In anticipation of this, soft patches ap-
proximately 15 feet in diameter have
been provided in the roof slabs in the
center of each helix area.

The terrain is such that a very limited
space is available for building construc-
tion. To secure the required space, the
course of JIM CREEK has been di-
verted. Electronic considerations have
dictated that an area 1600 feet in diam-
eter around the transmitter building be
cleared of nearly all vegetation. Ap-
proximately 1500 acres of additional
space must be cleared to a lesser de-
gree.

Excessive erosion would be detrimen-
tal since it would reduce the conduc-
tivity of the ground. It would also tend
to fill JIM CREEK and increase the
possibility of floods. Therefore. steps
must be taken to stabilize the slopes of
the valley. Since the area under the
antenna system must be maintained
clear of objectionable growth over the
years, the cost of future clearing opera-
tions must be considered. Studies have
indicated that the cleared areas should
be planted with low growing shrubs
such as snowberry. salmonberry and
spirea. These shrubs will provide suf-
ficient roots to keep the top soil in
place. Growths such as alder and maple
must be eliminated in order to avoid
expensive clearing operations in suc-
ceeding years. Consideration is being
given to poisoning such objectionable
growths.

One of the electronic requirements
for a station of this type is a ground
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system under the antenna. For ideal
operations a considerable portion of
the valley should be copper plated. Ob-
viously, this cannot be done. However,
a reasonably accurate substitute is be-
ing provided. Radial wires will extend
2500 feet from the copper mat under
the transmitter building. These wires
will be spaced at angular intervals of
one degree twenty minutes. A large
portion of the area to be covered con-
~ists of rock out-croppings. For this
reason special means are being devised
to prevent the wires becoming dis-
placed by debris. The wires will also
complicate the problem of soil stabili-
zation. In areas where soil is available,
they will be buried at least one foot be-
low the surface.

Another problem which has required
careful study is the power supply for
the station. The total load is estimated
to be 2500 kilowatts. Of this, 1800
kilowatts represents the power required
by the transmitter plate circuits. This
is the load which is flashed on and off
as the transmitter is keyed. The design
of the tubes is such that voltage varia-
tions in excess of five precent may
cause failure. It is obvious that the
power supply must be designed for
very close regulation. The main supply
will come by a transmission line from
a power substation at the town of Ar-
lington, about 12 miles away. Diesel
generators will be provided for emer-
gency operation.

The magnitude of the JIM CREEK
installation is dramatic proof that LF
and VLF radio have vital roles to play
in naval communications. The Navy is
proud to have pioneered in this field
and proud of the achievements of the
communication industry in providing
the equipment.

Horne Speech

(Continued from page 24)

operate in this band. However, since it
cannot be stated without qualification
that all of the functions required can
be accomplished in these bands, inves-
tigations must be carried out to deter-
mine the practicability of combining
the functions. Certain other functions
such as landing monitoring, airport
surface movement and position deter-
mining will operate in their allocated
bands. It is emphasized that the fore-
going radio frequency spectrum re-
quirements do not represent the entire
frequency requirements of the aviation
service.

Point to point communication in the
future will be provided by interphone
equipment, automatic air traffic control
point to point equipment, and micro-
wave and/or coaxial cable point to
point relay circuits. Interphone equip-
ment of the ultimate system will be re-
quired to handle aural intercommuni-
cation between ATC centers. aircraft
operating agencies, weather bureau of-
fices, air terminal control towers, and

related units essential in the function-
ing of Air Traffic Control System. The
interphone system may function as the
primary means of intercommunications
between ATC units in low density traf-
fic areas and as a secondary communi-
cation means in areas where air traffic
density is high and control is achieved
largely through automatic traffic con-
trol facilities.

The interphone system should pro-
vide an integrated means for full du-
plex voice telephone communication be-
tween two stations, among several sta-
tions, or among all stations within an
ATC area. Extension of the interphone
system through one or more ATC areas
should be possible. The signal level at
a receiving station should be main-
tained substantially constant regardless
of the station of origin in the System.
Means to signal stations on the system
and selective and multiple signalling
functions should be provided. The selec-
tive signaling means should function
rapidly. Signaling should involve an
overall time delay which is small com-
pared to the twenty second duration of
the average communication.

Increased emphasis is required on
improved pre-flight planning to afford
increased utilization of airway and air-
port facilities. It has been recommend-
ed that automatic ATC point to point
communications be provided by a tele-
graphic code over wire facilities be-
tween airway traffic control towers, and
points along the route of the aircraft,
and points within the area of the air-
way traffic control center. The com-
munication system shall be based upon
the use of a five-element telegraphic
code. It shall operate to transmit air-
craft flow information in a sequential
manner and shall be capable of expan-
sion in message capacity by use of co-
ordinated facilities. Transmission char-
acteristics of the communication system
shall be such that they are reliable over
any distance required by air traffic con-
trol coordination. The communication
system shall have a minimum speed of
transmission in the range 200 to 300
characters per minute and anticipate a
maximum rate of 600 to 700 characters
per minute. The equipment used for
transmitting aircraft flow information
should be capable of selective message
routing. The errors introduced in the
transmission of messages should not ex-
ceed one ten thousandth of 1% of the
total numbers of characters transmitted.
The communication equipment should
be capable of storing messages until
such time as wire facilities are avail-
able for re-transmission. The storage
equipment shall be located at each
transmitting or receiving point associ-
ated with aircraft flow information.

Some areas of the country, due to
the high density of air traffic. will re-
quire the transmission of intelligence.
the type and volume of which cannot
be efficiently handled by the ordinary
landline wire circuits. In these areas,
traffic control facilities will be inter-

(Continued on page 64, col. 1)
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