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BACKGROUND HISTORY

The first foothold on territory in the Hawaiian Islands by the United States
resulted from the lease of land for a coaling station at Honolulu in 1860,

In 1866, the USS LACKAWANNA surveyed the islands and reefs northwest of the
Hawaiian Islands toward Japan. It was as a result of these surveys that the United
States established its claim to Midway.

In 1887 the U, S. Senate modified an original reciprocity treaty with Hawaii
providing for an extension of the treaty, after adding an amendment providing that
"His Majesty the King of the Hawaiian Islands grants to the Government of the United
States the exclusive right to enter the harbor of Pearl River, in the island of Ca,
and to establish and maintain there a coaling and repair station,"

Annexation of the Hawaiian Islands by the United States was approved on 6 July
1898 and on 12 August 1898 the U, S, flag was run up over the palace. The Hawaijan
Islands became the Territory of Hawaii in 1899, Commander J. F. Merry, USN, became
the Naval representative in Hawaii,

From 1901 to 1908 the Navy devoted its time to improving the facilities of the
85 acres that constituted the naval reservation in Honolulu. Under the Appropriation
Act of 3 March 1901 this tract of land was improved with the erection of additiomal
sheds and housing.

Under the above Appropriation Act, Congress approved the acquisition of lands
for the develomment of a naval station at Pearl Harbor.

Until the transfer of the Naval Station to Pearl Harbor in 1913, the naval
reservation in Honolulu remained nothing more than a rather elaborate coaling station,

On 14 August 1916 the Hawaiian Islands were established as the Fourteenth Naval
District. The first Commandant was Captain G, R. Clark.

LR IR R K I IR R A
EARLY RADIO CQMUNICATIONS

The Marconi Wireless Company of America was incorporated on 22 November 1899
with sole rights to exploit Marconi patents in the United States, its possessions,
and Cuba, except a newly established Hawaiian Interisland system which was retained
by the British Marconi Company. Commercial wireless service was established between
the main Hawaiian Islands in March 1901, (This system was later acquired by the
Mutual Telephone and Telegraph Company of Hawaii),

On 22 November 1904 there were 15 U. S. Navy radio stations, fully manned and
ready to receive messages at all hours, with nine more expected to be in operation
within a few weeks, The latter included stations in the Canal Zone and at Cavite,
in the Philippine Islands., Neither list included a station in Hawaii. The Bureau
of equipment had plans to erect stations in insular possessions at a later date.

The Navy Radio Station in Honolulu was functioning by the end of 1905 and had
established a record for sexding messages to a distance of 140 miles and receiving

at 225 miles, By 1907 this record had been increased to 250 miles and 260 miles
respectively,

The Navy had purchased 47 Slaby-Arco equipments from the Telefunken Company of
Germany and 10 of other manufacture. The installation at Honolulu was probably of
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the Slaby-Arco type. The original German equipments were very crude with little
provision for changing the transmitter frequency. In most cases the emitted frequency
was governed by the nmatural period of the antemna,

By the end of 1906, the Navy had purchased and installed equipments from many
companies, About half were of German manufacture, The original transmitters had
been modified to give a 500 cycle note instead of the original 50 cycle note, by
increasing the number of segments in the mercury turbine interrupter. This improve-
ment was a result of experiments conducted by a Navy operator named Woberton.

Navy installations operated in a band close to 750 kHz (400 meters). There was
much unintentional interference between naval, commercial and amateur stations. No
attempt was made to use several different frequencies. The wideband transmissions
of the old spark apparatus emitted at least one additional wideband frequency almost
equal in intensity to the primary and their combined emissions covered most of the
spectrum in use. Control of the air was usually pre-smpted by stations with high
power and large anterma systems. Their transmissions carried through to their
limited range by drowning out all others in the vicinity. No efferts were made to
limit the power used to that required for the distance involved.

The Navy tried to exercise some discipline in radio communications by issue of
a special Notice to Mariners No. 472 issued 22 November 1904. Quoting from a part
of that notice: ™A vessel wishing to communicate with a station and having ascertained
by "listening in" that she is not interfering with messages being exchanged within
her range, should make the call letters of the station at a distance not greater
than 75 miles from it. The call should not be continucus, but should be at intervals
of about three minutes in order to give the station a chance to ANSWer'iecsccesccccns,
Then the vessel begins to send messages, stopping at the end of each 50 words amd
waiting until the station signals 0. K. and go ahe8d..ecesccceoccces”

Gradual improvement in receivers was being made. Crystal detectors came into
general use replacing electrolytic detectors and coherers. Pickard of Wireless
Specialty Apparatus Company, developed the IP76 crystal-detector receivers. Large
quantities of these receivers were purchased to replace the obsolescent original
equipments, The crystal detector was improved within a few months by B. F, Meissner,

a Naval radio electrician's mate, by the addition of the popularly named "cat whisker,®
a fine metal point making contact with the crystal,

Max Wein of the Telefunken Company developed a quenched-gap trensmitter. The
discharges from these gaps enmabled the sparks to follow each other so regularly that
a musical tone was emitted instead of the sharp staccato sound of the open spark.
Trensmission ranges were increased by a reduction in the damping effect. The trans-
mitter tone could be adjusted so that one signal could be distinguished from another,
In 1911 the Navy purchased several of these transmitters, They came into use rapidly
as a modification to existing transmitters. Except for the Poulsen arc, this company

would have become the Navy's sole source for the procurement of transmitters following
1912,

In 1912 the Navy was directed to yse the term "radio" in lieu of "wireless."
Naval radio stations were opened to commercial traffic in all areas where commercial
radio facilities were non-existent or inadequate,

On 13 September 1912 the Office of Superintendent, Naval Radio Service, was
organized., Shore stations were divided by geographical consideraticns into three
areas, Atlantic, Pacific and Philippines, each with a Superintendent. Initially
the title in the Pacific was Pacific Coast Communications Superintendent, later
changed to Pacific Communications Superintendent (P,C.S) and finally to Pacific
Communications Officer (P,C,0,) Captain E, H, Dodd was the first Pacific Superintendent.
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In 1908 Poulsen of Denmark developed an arc transmitter. The Navy purchased two
of these equipments, conducted experiments with the arc transmitter and the "tikker®
receiver and recommended against their use because of the inadequacy of the receiver.
This delayed the Navy's adoption of contimuous wave transmissions for approximately
four years.

Discovery of the heterodyne method of receiving contimious wave signals provided
a vastly improved system for receiving the undamped are signals. This was made possible
by the development of the three element vacuum tube by De Forest.

The Washington Navy Yard designed the Navy types A, B and C receivers using the
De Forest vacuum tube, These were completed in early 1915 and placed in production
the same year. The Cohen method was used. This consisted of a modified type of feed-
back circuit to produce oscillations. To avoid use of the term "feedback," it was
termed a "tickler" because it tickles the audion and "makes it quiver,"

These receivers were placed in service at the shore stations and on the more
important combatant ships as fast as they could be mamufactured. However, economy
dictated the continued use of the crystal detector, and the heterodyne feature was used
only for reception of contirmous wave signals.

In July of 1911 the Federal Telegraph Company of California was incorporated. It
.owned the U. S, rights to the Paulsen arc transmitter patents, In 1912 this company
established a circuit between San Francisco and Honolulu using 30 kw arc transmitters
and the "tikker" receivers. The circuit was satisfactory during darkness and contracts
were obtained with the Honolulu papers for daily transmission of news. Later use of
the improved heterodyne receivers provided twentyfour hour communications.

By 1915 the transmitters at all of ocur shore stations had been equipped with
either Telefunken, Chaffee or Lowenstein quenched-gap or Fessenden rotary-gap spark
transmitters. These improvements made it possible to transmit simultaneously on
several frequencies in the same area provided transmitter power was kept sufficiently
low. Many of the transmitters hed "jury-rig" frequency changers.

The Navy had purchased a 30 kw arc transmitter that had been installed at
Arlington, Virginia, Tests demonstrated effective transmissions of over 1000 miles.
Plans had previously been evolved for a system of high-powered stations which would
cover all necessary ocean areas and which would be inter-commanicable and supported by
the existent low-powered shore stations as a secondary system, The successful tests
at Arlington convinced the Navy that high-powered arc transmitters should be used for
the ocean chain,

An Act of Congress dated 22 August 1912 contained this provision: "Toward the
purchase and preparation of necessary sites, purchase and erection of towers and
buildings, and the purchase and installation of machinery and apparatus of high-power
radio stations (cost not to exceed one million dollars), to be located as follows:
One in the Isthmian Canal Zone, one on the California coast, one in the Hawaiian
Islands, one in American Samoa, one in the Island of Guam, and one in the Philippine
Islands, four mndred thousand dollars to be available until expended." In later
legislation and prior to completion of all high-powered stations listed, the author-
ization of one million dollars was increased to $1,500,000.

Construction of the station at Darien, Canal Zone, was begun in 1913 and placed
in ecommission on 1 July 1915. The 100 kw arc immediately provided a signal easily
received at Arlington, The "tikker" receivers were supplemented by the Navy designed
heterodyne receivers. The successful operation of the Darien transmitter with its
increased range made possible a change of plans,



It was decided to equip Pearl Harbor and Cavite with 350 kw transmitters
cazable of communication with each other, thereby eliminating the requirement of
relaying through Guam or Samoa. At those locations 30 kw equipments would be
installed in the existent buildings and the antemnas would be improved to provide
sufficient radiation., The Federal Telegraph Company had refused to guarantee the
100 kw arc for Darien, When asked to construct the 200 kw for San Diego and the
two 350 kw for Pearl Harbor and Cavite, they were horrified and again the Bureau had
to gamble that they would be successful. The contract for these was signed on 21
February 1916.

The San Diego station was the first to be completed. Although it did not go
into commission until May 1917, the official trials commenced on 26 Jamuary when
Lt. S. C. Hooper, USN, sent the first message to Arlington using a silver key especially
prepared for the occasion.

Mearwhile, construction of the stations at Pearl Harbor and C2vite was proceeding.
The war caused delays in the fabrication of the towers and those for Cavite were further
delayed by the British seizure of the ship carrying them., The towers were finally
released after prolonged diplomatic negotiations. The acceptance tests for the Pearl
Harbor transmitter were completed on 4 October 1917, but owing to defects developing
in the arc chamber, the final acceptance was not approved until 6 March 1918 and
turned over to the Communication Service on that date. The Cavite transmitter was
placed in commission on 19 December 1917.

Construction of the transpacific chain had necessitated overcoming many obstacles
and the taking of numerous calculated risks. NRL radio engineers had claimed that the
antenna voltages would be more than the existing insulators could withstand and that
the corona would prevent efficient radiation. When the Federal Telegraph Company
submitted a plan requiring chains of interlocking porcelain insulators, each approxi-
mately 15 feet long and at a total cost almost equal to that of the transmitter, Lt.
Hooper asked the Locke Insulator Company to design a practical strain insulator for
the purpose. To the great credit of the company, they developed a practical insulator
with metal corona shields which could be installed on the wings of the towers,

The day after the President signed a resolution declaring the existence of a
state of war with Germany (7 April 1917), all amateur and commercial radio stations
were either closed or taken over by the Navy.

The following is an account of all of the radio stations in the 14th Naval District
which were controlled by the Navy during World War I, taken from the 1917, 1918 and
1919 anmual reports of the Pacific Coast Commnication Superintendent:

U. S. Naval Radio Station, Pearl Harbor (NBM):

Located at Navy Yard, Pearl Harbor, Oalu, Territory of Hawaii. Equipped with
one 350 kw arc set adjusted to the following waves: 6100, 8100, 11200 and 14100, These
waves are used for both calling and working; and one 5 kw 500 cycle quenched spark
set adjusted for the following waves: 300, 600 (commercial), 752, 952 (calling and
working), 1900 and 2400 (working) meters.

At present (1918) this station is operated by distant control from Koko Head,
Inasmuch as Koko Head will soon revert to the Marconi Company, a new control station
must be obtained. Effort is being made to obtain a site as free from interference
from the several transmitting stations as possible. Exploration work is now in progress,
It is probable that a site on Waialae Bay, between Honolulu and Koko Head (where NPM
control was later located at Wailupe), or in Honolulu, will be chosen - at least for
temporary control.




Radio Communications, Arc set: Communication is effective with San Diego, San
Francisco, Cavite, Funibashi, Japan and Tutuila, American Samoa, Regular daily schedules
are maintained with all these stations. Communication with Darien, Canal Zone is
practicable but no schedule has been established. This can be done if necessary, Can
also communicate with ships equipped with arc sets when required, dependent on their
range,

Spark set; Commnication is effective with Kawaihae (KHN), Lahaina (KHL),
Kaunakakai (KHO) and Lilme (KIM) in the Hawaiian Islands. Cannot be satisfactorily
effected with Wahiawa (KHK) spark set. Also effective with ships equipped with spark
sets dependent on their range.

A master clock, chronometer, time ball and other equipment necessary for transmitting
time signals by radio are now being installed at Pearl Harbor and, when completed,
time will be broadcast at least twice daily on both spark and arc sets., Time of broad-
casting and wave lengths used will be determined later,

Telegraph connections: One arc control, one spark control, one communication
wire and one telephone circuit that can be used as a control or communication wire.
These circuits all come in to a plug board at the Naval Communication Office, Honolulu,
and can thers be cut over to any other station of the system, which is very flexible.

Comment. This station is a superprimary, primary and coastal station and is the
headquarters for the District Communication Superintendent of the Pearl Harbor District.
Pearl Harbor now handles practically all the long distance commercial radio work of the
district, as it bas taken over the Marconi and Federal business with the Pacific Coast,
the Marconi business with Japan, and handles the new commercial business with Guam and
Cavite. Some of this load will soon be taken over by the new arc at Heeia. The greater

part of it will revert to the commercial companies when their stations are returned to
them,

The military value of this station is of the greatest importance, offering direct
radio communication with the United States, Guam anmd the Philippines, supplementing
the cable, and affording the only direct communication with Tutuila, It would also be
of primary importance in broadcasting messages to the Fleet in the Pacific.

U. S. Naval Radio Station, Heeia Point (KHX):

Located at Heeia Point, Oaml, Territory of Hawaii. The original Federal arc was
dismantled and shipped to Vladivostok 7 December 1918, In its place was installed a
makeshift 25 kw arc set, principally useful for ship work. Very recently a medern
100 kw arc set has arrived and has just been installed temporarily to relieve the trans-
Pacific congestion. The new helix and keys have not arrived, so full power camnot
be obtained, Permanent installation, calibration and acceptance tests await their
arrival and opportunity.

Radio Communications: Only transpacific traffic is handled between this station
and the South San Francisco station. Also communicates with ships equipped with arc
apparatus enroute from Honolulu to the United States, or to Samoa, New Zealand and
Australia, Can commnicate with San Diego and San Francisco, Will be able to communi-

cate with the new arc stations at Tutuila and Guam, This station is operated by distant
control from Koko Head.

Telegraph comnections: Two circuits to Koko Head via Honolulu.

Comment: This station was taken over by the Navy on 6 April 1917 and has since
been operated by the Naval Communication Service. It was opened to commercial traffic
on 10 April 1917.

This station was ac ed b
properties were tra quir Yy the Government by mrchase and all

naferred to the Government as of 15 May 1918,
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U. S. Naval Radio Station, Kahukn (KIE): (Formerly operated as a Marconi Station):

Located at Kahuku, Oshu, Territory of Hawaii., Equipped with a high power spark
transmitter. (Power not known. One scurce states it had a 100 kw rotary-gap spark
transmitter. The transmitter at Bolinas was 300 kw spark transmitter. Kahuku probably
had a similar transmitter as that station communicated with both Bolinas and Funibashi).

Radio Communications: Only transpacific traffic is handled between this station
and Bolinas, California, and Funibashi, Japan; also communicates with San Diego.

Telegraph comnections: One circuit to Honolulu. Two more available if required,

Comment: This station was taken over by the Navy on 6 April 1917 and has since
been operated by the Naval Communication Service. It was opened to commercial traffiec
on 10 April 1917.

This station creates considerable interference between 4000 and 8000 meters for
considerable distances, reaching its maximum in the vicinity of Hawaii,

This station should be closed as soon as efficient and satisfactory means are
available for handling its traffic. The establislment of Pearl Harbor -~ San Diego
and Pearl Harbor - Funibashi circuits may offer this solution.

This station has no military value, except if it were required to create inter-
ference in time of war with enemy ships or stations. For this purpose, its purchase
and retention by the Navy is recommended, as well as for the purpose of lessening inter-
ference, by closing the station. If retained by the government, preparations should
be made for its operation by distant control as noted in this report under Pearl Harbor.

This station was closed 25 February 1918 and returned to the owners 20 March 1918,

U, S, Naval Radio Station, Koko Head (KHJ):
(Owned by the Marconi Wireless Telegraph Company, but never operated by that company).

Located at Koko Head, Oahu, Territory of Hawaii, Equipped for receiving and
distant control only.

Radio Communications: The station is used for distant control of the Pearl Harbor
(both arc and spark sets) and the Heeia transmitting stations. Receives from San Diego,
San Francisco, Tutuila, Guam, Cavite, Funibashi, Japan, and ships equipped with arc or
spark sets, dependent on their range,

Telegraph connections: Two circuits to Heeia Point via Honolulu; two circuits to
Honolulu; two circuits to Pearl Harbor; three extra circuits available.,

Comment: This station was taken over by the Navy on 3 January 1918, and has since
been operated by the Naval Communication Service. It handles Government and commercial
traffic to points mentioned above. Handles commercial traffic for ships equipped with
radio apparatus, It is believed that a better distant control site can be found on the
Island of Oalm than the one at Koko Head. The latter has the following disadvantages:
interference from Heeia; relative inaccessibility; must be self-supporting as regards
light, power and water, It is not recommended for purchase for distant control purposes.
It is expected to return to the Marconi Company at an early date. Exploration work
for more suitable distant control site is in progress.

(Ed Note: During the period from 6 April 1917 until this station waa taken over
by the Navy on 3 Jamary 1918, the Kalmlm and Heeia transmitters were
probably controlled from the Marconi and Federal Telegraph offices in
Honolulu) .
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U, S, Naval Radio Station, Wahiawa (KHK):
(formerly operated by the Mutual Telephone Company)

Located at Wahiawa, Oahu, Territory of Hawaii. Equipped with ane 10 kw 60 cycle
spark set and one 2 kw 600 cycle spark set, working on 600 meters. Cammnicates with
the other four Hawaiian Islands stations and, at night anly, with Tutuila and Apia,
Samoa, and via Apja with Suva and Papeete, and with ships equipped with spark apparatus,
dependent on their range., Cannot be satisfactorily effected with Pearl Harbor spark
set. Broadcasts press news about 500 words at 11:30 pm daily on 600 meters.

This station was taken over and closed by the Navy on 6 April, 1917, It was
opened on 190 April 1917 and has since been operated by the Naval Cammunication Service
for handling commercial stations and ships as noted above. This station is of military
value as a standby in case of failure of the 5 kw set at Pearl Harbor. Its purchase and
retention by the Navy is recommended for this jurpose and also in line with the policy
of Government control of all shore radio stations, If retained by the Government and
a more efficient spark set is installed at Pearl Harbor, it is recommended that the
Pearl Harbor spark be operated by distant control from Wahiawa and the present equipment
at Wahiawa be maintained for emergency purposes in case of an accident to the Pearl
Harbor set.

(Ea Note: This station was originally located at Kallca where Mr. Arthur A, Isbell,
who retired as a Lt, Comdr, USNR, installed the 10 kw spark transmitter in 1908, He
used it to establish the first radio communication between Hawaii and the mainland, The
statien was moved to Wahiawa in 1913 to get away from the intolerable interference
created by the new point to point Marconi high powered spark transmitter that was
installed at Kallm that year),

As authority for the purchase of the Mutual Telephone Company's inter-island
radio stations was not obtained from Congress, the Wahiawa station will revert to its
owners upon signing of the peace treaty.

U. S. Naval Radio Station, Kawaihae, Island of Hawaii (KHN), 2 kw 60 cycle spark set,
U, S. Naval Radio Station, Lamaina, Island of Maui (KHL), 2 kw 60 cycle spark set.
U. S, Naval Radio Station, Kaunakakai, Island of Molokai (KHO), % lav 60 cycle spark set.
U. S. Naval Radio Station, Lihue, Island of Kauai (KHM), 2 kw 60 cycle spark set.

(al1 formerly operated by the Mutual Telephone Company)

Communication on 600 meters is effective with each other, with the Wahiawa station

and with ships equipped with spark sets, dependent on their range. Can be effected
with the Pearl Harbor spark set,

These stations were taken over by the Navy on 8 April 1917. They were opened on
19 April, 17 May, 14 June and 18 April, respectively, and have since been operated by
the Naval Communication Service for handling commercial traffic as noted above. They
are of military importance for inter-island communication with patrol and observation
stations and small craft operating in their vicinity. Their purchase and retention by
the Navy is recommended for this purpose amd in line with the general policy of Govern-
ment control of all shore radio stations.

As authority for the purchase of the Mutual Telephone Company's inter-island radio
stations was not obtained from Congress, these stations will revert to their owners
upon signing of the peace treaty.
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U. S. Army Radio Stations, Pearl Harbor District:

The Fort De Russy station has been closed by Army authorities and traffic formerly
‘handled by this station is now handled by Wahiawa. The Schofield Barracks and Fort
Shafter, Honolulu, were formerly equipped with 1 kw Army Signal Corps wagon sets, but
these have been removed and only the antennas remain. The above stations are or were
employed exclusively in Army work, but can communicate by radio with the Naval Radio
Stations on the Island of Oahu, but as the same communications can be effected by tele-
phone, it is not believed advisable to use the radio, These stations would be of
advantage to the Navy in connection with patrol and observation stations. In case of
necessity they could comsunicate with submarines or other small craft in the vicinity,
but it is believed such traffic should be handled by the Pearl Harbor spark set, or
Wahiawa,

These stations were closed upon request of the Navy after the war had begun and
Executive Proclamation had placed control of radio under the Secretary of the Navy. The
Army may wish to reopen them after the present emergency is over, but it is hoped for
the good of communication on the islands, that this can be prevented, as it would cause
additional interference.

#* 3% 3 ¥ 3 3 3 ¥ ¥ #¥ ¥ ¥ F ¥ ¥
Commercial Radio Stations, Pearl Harbor District:

The commercial stations in the Pearl Harbor Communication District are now all
under the control of the Navy, with the exception of Kamlu. The latter has been
returned to the Marconi Company and is being made ready for operation when the restrict-
ions are removed. Koko Head and the Mutual stations will revert to their owners shortly
after the signing of the peace treaty. The Mutual stations will continue operation
under commercial management without interruption. Whether the Marconi Company will
utilize Koko Head is unknown.

* % ¥ 3 ¥ ¥ ¥ ¥ 3 ¥ F 3 F # *
Naval Station, Pearl Harbor:

The Commandant's communication office is located in the Administration Building
at the Navy Yard, Pearl Harbor, close to the office of the District Commandant. It is
a telegraph ard coding office, and confidential publication issuing office.

Because the high-power arc transmitter is located so near the Administration
Building, it has been impracticable to locate the distant control station there. To
connect "Operations" with "Communications" a separate communication office was necessary
in the Administration Building, which is under the charge of the Commandant 's Aide who
is an assistant to the District Communication Superintendent for communications,

In the near future, upon reorganization of the District and the giving up of the
commercial radio stations and traffic, the office of the District Communication Super-
intendent will be moved to the Administration Building, and the District Communication
Superintendent will take direct charge of the communication office there.

#* % ¥ ¥ ¥ #* ¥ 3 3 3 # ¥ ¥ * *
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Naval Communication Office, Honolulu:

The Naval Communication Office, Honolulu, is located in the center of the business
district. It is only a telegraph office and primarily the center of local commercial
traffic. Adjacent to it are the offices of the District Communication Superintendent,
and Communications Accounting Officer and, until recently, the Naval Censor.

At times, upper stories of the building have been used as a listening station and
for control of the Pearl Harbor spark set., This office has been very necessary while
commercial stations have been controlled by the Navy and commercial traffic handled.

It has really combined the town offices of the Inter-island, Marconi and Federal Telegraph
companies,

Owing to the touch which must be maintained with the commercial interests, and its
central geographical position respecting the other important communication centers on
the island, it has logically been the office of the District Communication Superintendent,
Later, the latter can and should be moved to the Administration Building, Naval Station,
Pearl Harbor, but a8 long as commercial traffic is maintained, at least a small down-
town office will be required for receipt and delivery of local business,

#* % W ¥ ¥ ¥ ¥ N W ¥ ¥ W ¥ ¥ ¥

U. S. Naval Radio Station, Tutuila, American Samoa, (NFU):
(Pearl Harbor Communication District)

Located on the island of Tutuila, American Samoca. Equipped with a 5 kw composite
spark set adjusted to the following wave lengths: 600, 756 (working) and 952 (calling)
meters. Also with a 30 kw arc set adjusted to the following wave lengths: 4000 (calling}
3000, 5000, 6000 and 8500 (working) meters.

Radio Communications: Arc set: Is effective with Pearl Harbor, Heeia Point,
Guam (new arc set), Papeete and probably effective with San Diego and Darien, Canal Zone
and with ships equipped with arc apparatus, depending on their range. It is probable
this set will work with arc stations in New Zealard and Australia, Spark set: Now
effective with Wahiawa (night only), Suva (night only), and Apia, British Samoca. Also
communicates with ships equipped with spark sets, dependent on their range,

Comment: This station handles commercial traffic. It is of military value in
furnishing the only outside communication of the Naval Station and for commnicating
with ships of the Fleet in the Pacific., The present spark set is old and in great part
makeshift. There is a semi-highpowered radio station in Apia that works regularly with
Suva and Awanui, New Zealand, The Apia station contains two 500 cycle quenched spark
sets, one 50 kw and one 10 kw. The apparatus is Telefunken and is practically the same
as that in use in the U. S, Navy. The antennas are of the umbrella type and are support-

ed by one guyed steel mast 400 feet high, Apia communication is now successful with
-Wahiawa ,

There is a # kw field set in the Manua group, American Samoa, used to communicate
between Ofu and Tau and with Tutuila, This set is for administrative purposes only and
is not open to commercial business. It is operated by hand,
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U. S, Naval Radio Station, Guam, Marianas Islands (NPN):

NOTE: This station belongs to the Philippine Division, but as its communications
are an important factor in the service of the Pearl Harbor Communication District, its
report is contained in that district. It is believed this station should be placed in
the Pearl Harbor District, as the Guam Naval Station is under the Commandant of the 1l4th
Naval District and the detailing of personnel for the Guam Radio Station is under the
Pacific Coast Communication Superintendent.

Located at Guam, Marianas Islands, Equipped with a 30 kw arc set adjusted to the
following wave lengths: 5100, 6240, 7000 and 3000 meters., It is also equipped with a
3 kw 60 cycle composite spark set, working on 600 and 1800 meters.

Radio Commnication: Arc set: Is effective with Pearl Harbor, Russian Island,
Cavite and ships equipped arc apparatus, dependent on their range. Also with Japanese
stations, Spark set: With ships equipped with spark sets, within range of 300 miles,
depending on the ship's range.

Comment: This station is authorized to handle commercial traffic, It is of
military value in furnishing communication for the Naval Station, supplementing the
cable, and for communicating with vessels of the Fleet in the Pacific.
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U. S. Naval Radio Station, Russian Island (NPH):

Located on Russian Island, Siberia (Vladivostok), Equipped with a 60 kw arc set
and a 12 kw arc set, At the present time no permanent wave lengths have been assigned.

Radio Communication: Tests are being made to establish schedules for this station,
At the present time communication is effective with Peking, Cavite, Guam and with ships
within range of the station. Can communicate with St, Paul and Cordova, Alaska, Signals
are very weak from those stations, but it is expected to establish effective communica-
tions in the near future.

Recommendations have been made to lay a cable from the station to Vliadivostok, a
distance of about fifteen miles, for both telephone and telegraph service. It is
expected that this cable will be laid by winter (1919)., The Vladivostok end will be at
the headquarters of the American Expeditionary Forces, with a loop to a U. S, ship in
port. Telephone communications may be had at the Russian Island Red Cross Hospital,
about one mile from the station, which connects to Vladivostok by cable,

Comment: This station will probably handle commercial traffic as well as
Government traffic, It is of military value in furnishing communication te and from
the American Expeditionary Forces in Siberia, and for communicating with vessels of the
Fleet in Chinese and Japanese waters,

This station was taken over from the Russian Government, and was equipped with
apparatus furnished by the Navy Yard Mare Island, and equipment taken from the Heeia
Point Station, Honolulu, and was commissioned about 30 May 1919,

End of excerpts from the 1917, 1918 and 1919 anmal reports of the Pacific Coast
Communication Superintendent,
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In 1919 a location for a remote receiving and control station was chosen at
Wailupe, Oahu, about seven miles east of Honolulu, close to the Marconi station at
Koko Head. Harold B, Phelps, LT USN RET, was stationed at Wailupe from 1919 until
1922, His story of the establishment of the Wailupe station was published in the
Naval Communication Station, Honolulu, "Trade Winds" issue of 25 June 1970. A portion
of that story is quoted:

"When we entered World War I, the Navy simply moved a recruiting crew to the
commercial stations and signed up the entire crew in various ratings in the Naval

Reserve, put uniforms on them, and continmued to utilize their communication skills
under Navy supervision.

The temporary station at Wailupe was probably built around the first part of
1919 and NPM moved there to allow the Kalmlu and Koko Head stations to be remodeled.
Almost the entire crew of operators at Koko Head was sent to Wailupe as USNR, supplemented

by such regular Navy radiomen available., In those days not too many Navy operators had
experience in handling commercial traffic,

The Navy purchased a piece of land at Wailupe for the temporary station anmd it
was very temporary as plans were in the making for a permanent station at Wailupe,
There were three boocths, more like chicken coops, scattered on the beach., Each booth,
of crude construction, had room for two circuits. The roofs leaked ard some of the
operators had to sit under an umbrella suspended from the ceiling to keep water off the
equipment. Or we would search around the yard for a scrap of tarpaper or some boards
to lead the water off the operating position., There were no signals piped in. Receiving
antennas were strung between trees and poles, All contrel wires were very haywire, no

soldered comnections and very few aven taped, which brought on intermittent wire trouble,
rain or shine.

There was an old house on the land., It was one big room, no doors, windows or
screens, This housed the office, file rooms, ship to shore circuit and the lardwire
to the Honoluln city office (HU) and the office in Pearl Harbor (PH)., Anyone working
in this house after dusk had to put rubber bands around the bottom of their trousers
and have several sticks of mosquito punk under their chair to be able to stay there.
If they forgot to bring their punk or couldn't find someone else's cache they would stuff
an 0ld rag in a can and light it off, Anything was better than those mosquitoes.,

We stood a three section watch, seven days a week, no rotation of watches, no days

off. Straight 8 on and 16 off, and that's the way it was at the start of NPM at Wailupe
as a Government and commercial traffic station,

When I went there in August of 1919, NP had schedules with NPL (San Diego), NFU
(Putuila, Samoa), NFN (Guam), and NPO (Cavite), There was no direct daylight commni-
cation with NPO or JJC (Japan) « NPO broadcast to NBM at midnight. NPU breoadcast to
NIM at 2 a,m, and N¥M broadcast to NPU at 9 a,m, None of those circuits were reliable
at all times due to static and fading periods. We just kept the traffic moving as best
we could, all by hand, on low frequencies, Practically all traffic for Cavite and the
Asiatic Fleet was relayed through NPN,

The Navy had been searching around for a piece of land for the permanent station
and finally had found some school land that was suitable, for which they traded the
temporary site, and started construction of the permanent btuildings, The new s8ite also
gave room for expansicn up the hill in back of the reservation.

The station was completed early in 1921, It was built over the water to provide

more land space for the proposed D.C.0.'s quarters, two duplex CPO quarters, and the
single men's barracks. These were completed late in '21 or early in '22,
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About that time, the D,C,0, Lt, Comdr. C. N. Ingraham, and the Chief in Charge of
the Wailupe station, made a tour of the outer islands to locate a suitable site for a
compass station. They finally decided on Hilo, on the island of Hawaii, where NPH was
built,"
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The U. S. Government's appropriation of the commercial shore stations at the start
of WWI necessitated paying rightful compensation to their owners. BEarly in 1918, the
U. S. Shipping Board requested the Navy to purchase all radio equipment on vessels owned
or operated by them, The Marconi Company was unwilling to sell those installations
unless the coastal stations were included, The Navy purchased, on 1 November 1918, at
a cost of $798,000, the low-powered stations which had been taken over from the Marconi
Company, plus the high-powered stations at Ketchikan and Juneau, Alaska, and Astoria,
Washington. This did not include the high~powered stations used by Marconi on the
transpacific and transatlantic circuits. The parent company, British Marconi, intended
to resume operations as soon as possible after the war ended, and was making plans to
utilize continuous wave equipment. They had already negotiated for the exclusive use
of the Alexanderson alternator, but this was held in abeyance.

It became known that they were also interested in purchase of the Federal Telegraph
Company. Acquisition of Federal patents would give them control over the right to the
Poulsen arc patents. To avoid complications and to obtain control of the Federal patents,
the Navy, on 15 May 1918, acquired these together with three high~powered and five
coastal stations for $1,600,000., This included the transmitter station at Heeia, Cahu,

As previously stated, the Marconi Company, was negotiating with General Electric
for exclusive use of Alexanderson high fregquency alternators. The Navy desired to keep
the alternator patents under U. S. control so they delayed the retum of commercial
stations to their owners until a new U. S. company could be formed to acquire those
patents, (The war was not technically over until the peace treaty was signed by the
President on 2 July 1921),

On 17 October 1919, the Radio Corporation of America was formed and came into
possession of the American Marconi patemts, high-powered stations, and other contracts
and assets of the company., Soon after that RCA installed Alexanderson altermators at
Bolinas, California and at Kamia, in Bawaii,

The President on 11 July 1919, approved the return of the radio stations to their
owners to be effective on 1 March 1920, Since the government owned most of the coastal
stations, legislation yas required to permit use of those stations for commercial pun-
poses at locations where proper facilities were not provided by private interests.,
Congress on 5 June 1920 authorized the use of Naval Radio Stations for a period of 2
years for handling commercial traffic, This was extended until 30 June 1925 by another
resolution approved 14 April 1922, Still further extension until 30 June 1927 was
granted by Public Resolution approved 28 February 1925, Prior to the last extension,
the authority was made permanent by the enactment of Public Law 632, approved 23 February
1927, In 1924 the commercial companies commenced the use of higher frequencies which
allowed coverage of larger ocean areas by their coastal stations, and from that time
there was a gradual dimimution of the assistance needed from Naval radio stations,

From the time of the armistice on 11 November 1918, until the commercial stations
were returned to their owners, the Navy contimued to conduct all commercial radio
business of the United States in addition to providing radio service for itself and
other government departments., Due to rapid demobilization, most of the shore stations
were operating with about 40 percent of their complements., This condition would have
been aggravated had commercial positions been available for Navy radio operators.










maintained by contact between each assembly in the series. As long as proper gap
distance was meintained in each assembly, the current could jump each gap and cause
the transmitter to radiate. When the silver discs became eroded enough to create
excessive widening of the gap, the transmitter became inoperative. In an emergency,

a gap assembly could be shorted out by inserting a large screwdriver or other flat
metal object between the cooling fins until a re-built gap assembly could be exchanged
for the faulty one.

An early Navy Vacuum tube transmitter, Model TD, with a frequency range of 100
to 600 kHz and a power output of 1500 watts, was used for communication with the
Navy station at Hilo and with Navy and commercial ships equipped to receive CW signals,

Communication between the station at Pearl Harbor and Wailupe was by Morse code

sounder over an Army landline., Transmitters were also keyed by Wailupe over Army
landlines.

The Navy followed tradition, even on shore radio stations, We were required to
make daily 8 o'clock reports to the District Communication Officer, Lt., Comdr. Frank
Loftin at Wailupe. At 2000 each evening, the Chief Radioman in Charge, Nathan Adler,
would bring to the transmitter building a message to be transmitted to Wailupe:

"BM v HP - PQM SAT 2000," (Personnel, Operation, Material, Satisfactory).

The station had a single men's barracks and two duplex quarters for Chief Petty
Officers. There was a boat dock on the harbor shore opposite Ford Island where we kept
the station sail boat for recreation trips in the harbor. That boat dock was located
on what has been referred to in many publications as "Hospital Point,"

There was a small building about a hundred yards from the transmitter building
which contained a chronometer connected to an electric keying circuit. This was used
to transmit time signals over the arc transmitter at specified times each day. That
was another of the duties of the "arc engineer" during his watch. However he had to
be relieved in the transmitter building while he performed this task, The chronometer
was corrected each day by the Chief Radioman in Charge from time signals received from
the San Diego transmitter,
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In the fall of 1923, I was transferred to the Naval Radio Receiving and Control
Station at Wailupe. There was a shortage of high speed operators at that time.

The permanent buildings at Wailupe had been completed only two years earlier. As
described by Mr, Phelps, the operating building was located over water on the shore of
the bay, (Waialae Bay extends from Diamond Head to Koko Head)., It was a rectangular,
one story building on pilings in the water. The building was divided into compartments
or booths, seven on each side separated by a hallway extending the full length of the
building. The front of the building contained the wireroom and the Traffic Chief's
booth on the left; the office of the District Communication Officer, Lt. Comdr., Frank
Loftin, and the office of the Chief Radioman in Charge, D. A. Chauncey, on the right.

The wireroom had Morse code landline circuits to the 01d Naval Station in Honolulu
(HU) for transmission of commercial, other government department traffic and press
news despatches for the Honolulu newspapers; and a circuit to the Communication Office
in the Pearl Harbor Navy Yard (AD). All message traffic was processed through the
Traffic Chief's booth for circuit routing and filing.

Despite improvement in equipment, reception was still difficult at times due to
static, weak and fading signals. Separate booths were provided for operators on each
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circuit to minimize the additional distractions from outside noises.

Prior to and during WWI, receiving equipment had been vastly improved. The Navy
had designed the Models A, B and C receivers amd later the SE 143, SE 1420, SE 1530,
SE 1899 and others, and separate units such as the acceptor-rejector and the ultra-audion,
I found all of these types in use at Wailupe. The Baldwin type headphones were
standard, with their hard bakelite earpieces which could be adjusted to the ear by
sliding the earpiece up and down on metal rods attached to the canvas covered headpiece,

I was first assigned to the wireroom because of my landline experience at Pearl
Harbor., later I had opportunities to sample each of the other circuits: +the ship-shore
circuit where we worked the Navy and commercial ships using the spark and tube trans-
mitters at HP. I especially remember the Matson line ships WMN, WO and WMP,

Then I was given an opportunity to pound out traffic to NPN (Guam), (The Navy had
originally planned that Pearl Harbor and Cavite (NPO) would commnicate directly with
each other and each had been equipped with high-powered 350 kw arc transmitters for this
purpose. They found that direct 24 hour communication between those stations was not
possible due to weak signals and static, Night time schedules were maintained for a
while but they soon decided that the direct circuit should be abandoned and all traffic
from that time was relayed through the Guam station).

Messages for transmission were divided according to classification, affixed to
spring clips and hung from hooks in front of the operator. The classes I remember were:
RED (official Navy messages); GOVI (other government department messages); BLUE

(commercial messages); SVC (inter-station messages straightening out goofs in other
messages) ; PRESS (news despatches for newspapers); JAP CODE (messages for Japanese
Government addressees, usually held for transmission on direct schedule between NFM
and JAA, but relayed through Guam when direct communication was delayed); CHINBSE CODE
(ten letter CABLE COIE messages addressed to Chinese Government addressees - always
relayed through NPN to NPO for further relay to China); MSG (messages filed by Navy
versonnel overseas or on board Navy ships for free transmission over Navy circuits to

San Francisco for filing with Western Union or Postal Telegraph for further paid
delivery within the United States).

I was also given a stint on the NPM=NPL intercept circuit. This circuit transmitted
messages for Navy ships at sea too distant from coastal stations for effective communie
cation, Schedules were on every other hour, except 1900. San Diego (NFL) would trans-
mit HYPO messages for the first 15 mimtes. Wailupe would copy. Wailupe would then
repeat-back (G) the San Diego transmissions, Wailupe would then trensmit PREP messages
for the next 15 mimutes and S an Diego would repeat them back. This gave ships two
opportunities to copy each message. Consecutive serial rmumbers would insure that ships
had copied all messages. They would not have to use their transmitters to receipt
for the messages and thus would not have to break any radio silence that could be
imposed. Schedules seldom consumed the full allotted hour.

Wailupe had once nightly s

hedules with JAA (Tokyo) for transmission of JAP CODE
messages and with PKX (Java) fo

‘embassy traffic to Indonesia.

The 30 kw arc transmitter
their receivers so they were no
blind, on schedule, then wait f
traffic and then transmit their
receipt from Wailupe.

t Tutuila, Samoa (NPU) was in the same building with
able to operate in duplex. Wailupe would transmit

r NPU to come on the air with their arc, receipt for
messages., NPU would then shut down and listen for the

My final circuit assignment was on the San Francisco (NPG) circuit where I remained
for the balance of my tour., Traffic flowed freely on this circuit at high speeds using

Vibroplex speed keys or "Sidewinder'! or "Cootie Keys." Speed was usually in the range
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of 35 to 45 WRM, One of the San Francisco operators whom I found most difficult to
copy, when he used his "Cootie Key," was J. W, "Pop" Warner. (In 1927, Warner was
the radio operator on the airplane "Southern Cross" which made the first flight from
San Francisco to Australia with pilot, Sir Kingsford-Smith, Co-pilot Ulm, and navigator,
Comdr, Lyons, USN RET),

It was the usual practice of receiving operators to space their copy in groups of
five words so that they could easily keep track of and verify the group count of each
message. This was not difficult except for the JAP COIE messages. Most of the words
in those messages were 15 to 20 letters long so it was impossible to put "ten on a line,"
The "slop-over" of the five word grouping onto subsequent lines would soon throw the
receiving operator completely off the count and he would have to stop and count all of
the words in the message before receipting for the transmission.

The Underwood #5 typewriters provided were all capital letters but only in the
lower case., The upper case on each letter key was only a wavy line. Operators soon
learned that it was adviseable for them to learn the touch system so that they could
keep their eyes on the message blank as they copied to insure that they didn't wind up
with a lot of wavy lines!

There were only a total of five transmitters available to Wailupe: the arc, the
spark and the tube transmitters at Pearl Harbor; and the two arc transmitters at Heeia
transmitter station on the other side of the islard,

The station at Heeia had been taken over by the Navy at the start of WWI, then
purchased from the Federal Telegraph Company in 1918, It was used by the Navy until
deactivated later when arc transmitters became obsolete and were replaced by high
powered vacuum tube transmitters.

There were two transmitters at Heeia = a 30 kw and a 100 kw -~ both Federal Telegraph
Company Poulsen arcs., They were keyed by remote control from Wailupe. Communication
between Heeia (HX) and Wailupe (BY) was by Morse sounder over Army landline,

Mr. Phelpe described some of his impressions of the Heeia station:

"We used Heeia's 30 kw arc for communication with ships having an arc installation.
We used the big arc for communication with NPG, Once in a while we could use the 30 kw
to NPG, If we could work a ship over a thousand miles on the 30 it was considered
good .M

UFederal had a wooden tower at Heeia which was about 400 feet high and not over
4 or 5 feet square straight up, It took a good mumber of insulated guy wires te hold
that tower erect., Ewery bolt in the tower had to be thoroughly grounded. If any of the
grournd wires broke or became detached, it would generally start a fire on the tower.
This happened one night but fortunately a young Chinese fellow was on watch and spotted
the fire. He called the Chief and told Wailupe to shut down for a while, He then
strapped a fire extinguisher on his back, crawled almost to the top and put the fire
out, They called him the crazy Chink."
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Public Law Number 264, approved 13 August 1912, required all amateur stations to
utilize frequencies higher than 1500 kHz, As a result, the amateurs were the first to
experiment with "short wave" equipments. In the early 1920's, much success had been
achieved in long distance communication using those higher frequencies. The Naval
Research Laboratory was constructing experimental high frequency transmitters and
receivers. Shore stations were encouraged to construct similar equipments using newly
designed power vacuum tubes and using power sources from existing spark transmitters,
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In 1924, Wailupe personnel constructed a "short wave" receiver and installed it
in the pump house near the D.C.0's quarters.

The first crystal controlled transmitter was completed by NRL in late 1924. A
one way circuit was established between Washington and Balboa., Within one month,
additional one way night time circuits were established with lLondon, San Diego, San
Francisco and Wailupe.

During this period radio amateurs already numbered in the thousands and they were
increasingly interested in using the higher frequencies.

During early 1925, the Fleet was preparing for a cruise to Australia. An experi-
mental installation was made in the Fleet flagship, the USS SEATTLE, consisting of a
laboratory transmitter operating on 5700 kHz and one of the newly designed high frequency
receivers, the RG. Additionally, RG receivers were installed at San Francisco, Wailupe
and Balboa. The American Radio Relay League (an amateur organization) made arrangements
for cooperation of amateurs all over the world. Numerous tests were conducted during
the cruise. During best transmission hours, 2330-0800 zone plus five time, little
difficulty was experienced in handling direct communication with‘Washin%ton, even during
the period when the Fleet was in Melbourne, nearly 10,000 miles away. (I was privileged
to have made that cruise to Australia in the USS SLOAT, DD 316).

Following those tests, the Commander in Chief recommended the addition of high
frequencies to the fleet frequency plan and that shore stations be equipped to transmit
to the fleet on frequencies not higher than 9000 kHz. The Bureay, disregarded the latter
and immediately made plans to equip 28 shore stations with transmitters and receivers
with an upper frequency limit of 18,000 kHz.

The Naval Communication Frequency Plan was approved early in 1926, Very low fre-
quencies plus frequencies between 4000 and 4525 kHz and the harmonics thereof were
assigned Naval shore stations. Once the decision to utilize the higher frequencies was
made, there were no further major changes made in the modernization plan.

Harmonic operation of the earlier equipment was far from satisfactory and most
of the transmissions were confined to the fundamental frequencies. Later, Lt. Comdr,
J. B. Dow USN, designed an electron-coupled circuit that made utilization of the
harmonics practicable.

Development of 20 kw low frequency vacuum tube transmitters with a performance
equal to the 100 kw arc transmitter gave indication that the latter type, in which the
Navy had invested millions of dollars, would soon be obsolescent, however economy
dictated their continued usage until such time as they would become uneconomical in
operation. In the meantime high power low frequency vacuum tpbe transmitters were being
developed to eventually replace all of the arc transmitters,

Spark transmitters were to be eliminated from future consideration. The Bureau had
to determine: Whether low powered high frequency transmitters would render service
ashore and afloat, equal or superior to that rendered by the high powered low frequency
arc transmitters then installed; whether high powered low frequency vacuum tybe trans-
mitters should be used to replace the reliable, rugged arcs which were still capable of
rendering service to the fleet; and, whether, presyming that the vacuum tube transmitter
was to become standard, the arcs be still further refined to render them capable of
meeting requirements of standby transmitters.

Design and development of improved vacuum tube transmitters and receivers proceeded
at an accelerated pace. A program for modernizing shore radio station transmitters was
carried out. Models TAB-3, TAD-2, TAF-2, TAJ-1, TAQ, TAS and TAT were installed as
required in those stations. In fiscal year 1930, 9 TAB-4, 2 TAW, 10 TAY and 13 XJ-2 were
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purchased specifically for shore stations,

In 1931, RCA was given a contract for 227 Model RAA (10-1000 kHz) and 163 Model
RAB (1-30 mHz) receivers. These were the first alternating current receivers. They
were installed during the fiscal year 1932, NRL had previously, in 1930, designed the
Model RAC low frequency (12-80 kHz) barrage receiving equipment for shore stations.

Following delivery of the Models RAA and RAB receivers and concurrent issue of the
Models TAU, TAZ, TBB and TBC transmitters, which had been purchased in 1931, the
U. S. Navy possessed the most modern and efficient radio system of any navy.
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In 1924 the design and development of high speed (100 WRM) keying and recording
mechanisms was commenced. The first equipments were then manufactured and installed
at shore stations. The Kleinschmidt tape perforators and the Boelme keying heads
became increasingly popular with Navy operators, The perforators were often ysed to

re-punch message traffic for transmission on the FOX broadcast circuits to the Fleet.

FOX broadcasts were instituted to replace the intercept schedules). They were also
used to pre-punch message traffic during circuit outages on point to point circuits,
which could then be transmitted at high speeds after communication was restored. The
speed of transmission was dictated by individual receiver operator capabilities. The
automatic recording devices were seldom used in the early days of high frequency
communications due to the natural fading of those signals.

To provide a constant signal to the automatic recording devices from the fading
high frequency signals, the Navy designed a diversity receiving system utilizing three
separate rhombic antemmas individually spaced and oriented, each feeding into separate
receivers, The output of each receiver actuated a common audio tone keyer. Received
signals seldom faded in all three receivers at the same time., A constant tone output
from the keyer was usually obtained unless receiving conditions were exceptionally
poor due to signal skip. At those times the sending station was directed to shift to
another harmonic frequency to improve the signal., The control station could monitor
the audio tone signal from the diversity station for mamual reception or feed the tone
signal into a demodulator, comvert it into an electric impulse to actuate the arm of
an inked pen and produce the dots and dashes on continuous feed paper tape through the
recording device,

Operators, with practice, soon became efficient in transcribing messages from the
paper tape which could be fed through slots on the front of the typewriter, at speeds
controlled by a foot pedal rheostat.
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I reported to Wailupe for my second tour of duty in 1934, serving as one of the
Traffic Chiefs until I went back to the Fleet in 1937.

The general appearance of the station had not changed much since I left there in
1925. The road past the station had been paved, The control station was still in its
original location, however the shore line had been filled in, a brakwater built, the
bridge over the water to the control building had been replaced by a paved walkway up
to the front steps of the building.

One additional set of duplex quarters had been built between the two original
duplexes. A tennis court, swimming pool and recreation building had been constructed
between the single men's barracks and the CPO quarters at the back of the station.

A diversity receiving station had been built on top of the hill behind the quarters.
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The inside of the control building was completely changed. All of the former
isolated operating booths had been dismantled, creating one big operating room. RAA,
RAB and RAC receivers were mounted at the sides of the room on individual metal frames,
bolted to the floor. Operating tables were portable, on casters, which could be moved

to any reCeiver position. Plug in controls were built in to each table and receiver
position,

The Traffic Chief and File Clark occupied back-to-back desks in the center of
the room. A transmitter control panel was mounted alongside the Traffic Chief's desk,

High speed operating positions were located on a long table toward the back of
the room. Typewriter wells and automatic recording devices were situated on both
sides of the table. Kleinschmidt perforators and Boelme keying heads were mounted on
tables against the back wall, A relay rack containing control panels and demodulators
was mounted between the two sets of perforators. Signals from the diversity station
were fed into the control panel. Keying heads and operator positions were also
connected to the control panel. Operators could comnect the various equipments in
any combination desired,

The main circuits were with San Francisco and Cavite. Wailupe no longer needed
to relay Cavite traffic through Guam since reliable communications had been established
with Cavite using high frequencies. Guam traffic was routed via Cavite,

The San Francisco and Cavite circuits were usually maintained on a 24 hour high
speed basis using the automatic sending and receiving equipments. Some outages were
experienced daily on the Cavite circuit. At those times messages were pre-punched
for later transmission at high speeds when communications were restored.

Improved signal keyers were provided during my tour of duty at Wailupe. Those keyers -
enabled us to feed a signal from the diversity station into a demodulator then to a
control line to the transmitter station to key a transmitter. San Francisco was able
to key the Pearl Harbor transmitter for direct transmission to Cavite. Cavite was able
to duplicate that procedure in the opposite direction. Until those procedures were
perfected by long experience, Wailupe continued to record and transcribe all trans-

missions from each station to insure that the distant station did in fact receive the
transmissions,

There was a high frequency circuit, on schedule, with Tutuila, American Samoa (NPU);
another circuit also on schedule with Hilo (NPH); and a ship-shore circuit with Navy
ships on 355 kHz split-~foned with 500 kHz, the Intermational Distress frequency.

A FOX method broadcast for Navy ships used the TAW very low frequency transmitter
at Pearl Harbor on 26.1 kHz. The FOX method of broadcasting to ships replaced the former
intercept circuit between San Diego and Wailupe.

The front part of the control building was unchanged from its original format. The
DCO still occupied the front office and the Officer in Charge the next one. The original
wireroom and the Traffic Chief's booth had been converted into equipment maintenance
and battery rooms.

The wireroom had been moved to a room adjoining the operating room. There,
communication was maintained with the Honolulu, Pearl Harbor and Fleet Air communication
offices by teletype - not page printers, but the old Western Union type that fed
gummed tape through the machine which had to be glued to message blanks before delivery T
'to the Traffic Chief for routing.

The Heeia transmitter station had been deactivated. It was still owned by the Navy.
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Due to the growth of Naval activities in Pearl Harbor, continued operation of the
High Power Transmitter Station there became impractical. Therefor, in 1936, the radio
transmitters at Pearl Harbor were reconditioned and transferred to a new site at
Lualualei on the island of Oalm. The Lualualei tract had been obtained by the Navy
under condemnation proceedings in 1931 by payment of $227,127.00. Communications were
maintained during this move by shifting the FOX fleet broadcast to San Diego ard by
moving only one or two of the other transmitters at one time,

Major Fleet units of the U. S, Navy arrived in the Pacific in 1939. A program
to mobilize 14th Naval District communications was necessary as the Pacific system
of Naval Communications was inadequate to serve the large fleet. When the American
armada entered the Pacific, there were nine transmitters at Lualualei. The powerful
300 kw VLF transmitter was being converted into a 500 kw transmitter (TAW-a)., By 1941
there were twelve transmitters at Lualualei which were operated via Army landlines
from Wailupe.

Facilities at Wailupe in 1939 were meager, and an entirely new receiving and
control station was under construction. At Wailupe in December 1941 there were seventy-
six men operating twelve positions to receive and send naval despatches. High speed
Boehme was employed on a continucus circuit with Cavite, and a similar circuit joined
San Francisco with Wailupe. San Francisco was worked on the same circuit with
Washington (NSS). Each of the two mainland stations handled traffic for alternate
periods of fifteen mimutes., Washington was received through San Francisco on an automatic
relay basis,

Wailupe worked Samoa (NPU), Wellington (ZLP), Auckland (ZLD) and Canberra (VHC)
on a point to point manmual circuit, Dutch Harbor, Peiping and Shanghai were worked
one hour daily on direct circuits. A manually operated circuit via NAS Pearl Harbor,
the Line Island Net, connected Naval Radio Stations on Midway (NQ1), Jomnston (NIQ),
Palmyra (NIX) and Wake (NCL) with Wailupe,

Units afloat sent and received on 355 kHz and the 4235 series through its fourth
harmonic, which were mammed by Wailupe contimously. The 4235 series of four frequencies
was covered by only one operator controlling only one transmitter which had to be
shifted from one frequency to another in the event a ship called, A continuous watch
was maintained on the International Distress Frequency, 500 kHz, Joint Army and Navy,
Inshore Patrol, Local Defense, and Harbor communications were coordinated by several
teletypewriter and radio circuits,

The most important broadcast was the Primary Fleet (FO0X) broadcast which was
transmitted on the frequency of 26.1 kHz using the 500 kw VLF transmitter at Lualualei,
Navy ships at sea and a majority of naval activities ashore copied the entire FOX
broadcast, The Wailupe FOX was the most rapid way to get messages to ships.

(When the 14th ND history was being compiled in 1945, Lt. C. A. Porter, Commni-
cations Officer at Wahiawa, contributed his "Recollections," and "Notes from NIM," Ilis
comments are interspersed in this marrative from time to time.)

Lt. Porter: "In 1940, the Navy began construction of a control and receiving
station at Wahjawa which was scheduled for completion in the year 1942, Wahiawa Radio
Control Station was the most important of a number of Naval Radio and Naval Air Radio
Stations constructed as part of a general plan of expansion,"

The large expansion and rapid development of naval air communications required
especially close control coordination by the District Communication Officer. In January
1941, NAS Pearl Harbor was the only well-equipped naval air radio station in the
district. At NAS Pearl there were sixteen operating positions. This station assisted
Wailupe to coordinate communications with the four line islands, with Navy patrol, combat,

-

«2]l=



and transport airplanes, and with surface craft in the Hawaiian area. During 194l radio
equipment was placed in operation at Naval Air Stations Kaneohe, Johnston, Midway, Wake,
Palmyra, Puunene and Ewa %U. S. Marine Corps).

All naval air stations provided air to grourd communications amd radio aids to
navigation, The busiest circuits were for training purposes, and some of these were
on frequencies held jointly by the Army. Interisland flights were handled by air
stations involved, assisted by the Civil Aeronautical Administration and NAS Pearl,
Naval air stations furnished a constant flow of information on airplane flights, on
surface craft, and on the weather conditions which was passed on to all Navy and Army
activities concerned.

The district was poorly equipped for the dissemination of information among various
naval and government activities on Oalm. Teletypewriter loops connected Wailupe, Major
Navy commands, Army Headquarters, the District Communication Center, NAS Pearl Harbor,
the Yard Signal Towers, and the Branch Communication Office in Honolulu., Equipment
used by the Navy was "antiquated!"™ and Army cables for the teletype circuits were un-
reliable. The 14th Naval District had no terminal equipment over which unencrypted
despatches above restricted could be passed. To relay despatches, mamual perforation
was necessary, as there was not a single automatic reperforator in the entire district
until 1944. Therefor, dissemination of information among local activities was slow,
unreliable and inadequate,
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A few mimites before 0800, 7 December 1941, several squadrons of Japaness aircraft
passed over the Lualualei radio station on their way to bomb Pearl Harbor and the
airfields of Oalmu, An hour prior to the attack, the very low frequency trensmitter at
Lualualei had been closed down for repairs, but sufficient high frequency transmitters
were in service to continue essential communications. As was customary when Lualualei
ceased normal operations, its auxiliary station, Naval Radio Statiogn, San Diego (NPL),
was notified to stand by in the event of an emergency. When the air raid began, Wailupe
attempted rather unsuccessfully to operate the VLF transmitter at San Diego by radio
control, At 0949, before good communications with San Diego were established, Lualualei
was again in full operation. At 0800 Radio San Francisco followed instructions to
"plug in the automatic relay connection to Washingten with Wailupe and, under no
condition, to disconnect the two stations until further notice."

The Army failed to come yp according to the plan on the drill circuits, but the
Fort Shafter Army communications center maintained a watch on another joint Army-Navy
frequency with Wailupe and "everything worked fairly smoothly." Each of the four
frequencies of the 4235 kHz series was manned contimiocusly and a watch was set up on
the Force Commander's circuit., Stations in the district "manned every Naval frequency
they could think of "

Communication between Cavite and Guam was interrupted. It was necessary for
Wailupe to maintain a continuous watch on a circuit with Guam, The busiest of all was
the Line Island Net, controlled by NAS Pearl Harbor, but by nightfall, stations on this
circuit were under supervised radio silence,

Each major radio station was strafed by one or two planes and the naval air stations
on Oahu were bombed. Casualties among communication personnel were light., District
naval communications functioned satisfactorily throughout the air raids, though several
activities were compelled to rely on battery units., Later in the month, Midway and
Johnston suffered loss of communication facilities, but in neither place was the damage
of serious proportions. The most serious loss of personnel and facilities occurred at
Wake on 22 December 1941. Wake Island "disappeared on the 9th but came back fortyeight
hours later to stay until its fall."
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Lt. Porter: "The circuit with Guam was terminated on 13 December 1941. Navy
radiomen of the Philippines, their 'dots and dashes dripping with contempt for the
Japanese' beamed Wahiawa, on 6 May 1942, to advise that they were 'going off the air
now, COL (M.' Within a few hours the antenna of the 50 kw transmitter, used by Wahiawa
on the circuit to Corregidor, was 'swung south-westward to Australia for the new war
phase'"
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Radio stations of the district were vulnerable to attacks by land, air and sea,
Lualualei was only 4000 yards from the shore line and its power was received over
exposed lines from the Hawaiian Electric Company twentytwo miles away. Steps were taken
to increase auxiliary and emergency power, to develop an efficient system of passive
defense, to disperse transmitters ard to construct bombproof shelters for equipment
and men, Three bombproof shelters for radio stations were erected subsequent to 1941,
but expansion programs after 1941 seldom provided for the construction of permanent
buildings even on projects long planned on a permanent b