' There are two other matters on which we would like ‘to have

| (1) It has been pointed out by the Pan American Airways {PAA),;:;{

- Loran rate 1L
. problem for many aircraft which fly over the North Pole. ST E

~mentioned mattars.
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) MARITIME SAFETY AGENCY '
7 E-Qhome, Kasumigaseki Chiyndaku, Tﬂkrn, Japan

| s : PR PR R i
i --ch March 1956 "jQJQTfFfTHT?ﬁ3
Captain John B. Speaker, Jr.: o
Commander, Far East Saction _ o S Ly SR L AT Lt
U. S. Coast Guard LY : Lo oy
APO 925 B B ) ' |
San Francisco, Calif, 95525
_ il 2 e
Dear Captain Speaker: i X : &  TfET?:ﬁ_.
. Thank you very much for your letter of 3 March 1966 and the - :ﬁiﬁ"-iﬁ

photographs of Loran C equipment which you have so thoughtfully.
sent us in compliance with our request. We would like  to
use these photographs for inclusion in our new brochnza.

your advice and information. They are as follows:

U. S. Navy and the Japan Air Lines (JAL) that the coverage of i s
our Loran chain 251 and 252 in the northern Pacific area is jj x i
not sufficlent to provide aids to aircraft which make flights i

through the northern Pacific ocean. It is therefore consiﬁared'
?ecessary to improve the effliciency of the chain in tha near ' =i
uture. ;

(2) Presently, there is a lack of service between your C. G'”~
/) and our MSA 251 rate. This is a very serious

We would greatly appraciata your aarly reply to the arnre-fh

your sincerely, f' < ey
A LA o .' el
Hiroshi Ki = .;T.:,hh,,
. Chlef : 1 :

Hadin Havigation Aid Sautinn ~
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Far East Section

STRICT : + U, 5, Coast Guard )
1478 €9 DF WO i APO San Francisco 96525

COM .

At 3 10553 _ i
: . : 5 April 1966
Serial 870

From: Commander, Far East Section : L -
To: Commandant (OAN) ' : : .
Via: Commander, Fourteenth Coast Guard District (o) .

Subj: Northern Pacific Loran Coverage

1, Enclosed herewith is a copy of a letter recently received from the Chief,
Radio Aids to Navipation Saction, Japan Maritime Safety Agency. The letter
is self-explanatory. .

-

2. Since an appropriate answer will involve statements concerning long range
planning and the nced for inter-governmental cooperation, it is considered
inappropriate for this command to formulate a reply. It is requested that
you give this matter your consideration and reply accordingly.

I

3. Mr. Kiyono will be adviaed that this . matter has been referred to higher !
authority. [

Encl: (1) MSA 1tr to COMFESEC dated 9 March 1966
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FIRST ENDORSEMENT on COMFESEC 1ltr 10553 Ser 870 of § April 1966

From: Commander, Fourteenth Coast Guard District
To: Commandant (DAM}qﬁ..@M A"_

Subj: Northern Pacific Loran Coverage : S
1. Forwarded, requesting Commandant reply to JMSA,

2. We concur that there is a lack of coverage between Japan and Alaska, -
however we have received no prior inquiries about coverage in this area,-

" E. P, CHESTER, ",
By direction
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<" %The result of all this work would be to prowide, by groundwave, lines of
position in the center 200-225 miles of the Attu-Hokkaido baseline. No
other intersecting Loran lines of position would be available in.this area.
| 13 . fpR 25 198
Hre Hiroshi Kiyono ' s . -
Chiof, Radio Mavigation Aid Section P ALY /
Maritima Safety Agency ' . ;
2-choma, Kasumigaseki, Chiyodaku _ it :
Tokyo, Japan Vg ' l J

Dear Mr. Kiyonos

Captain Spoaker sont your letter of 9 March 1966 on to tha Commandant for
reply to your questions concerning coverage of tha North Pacific Ocea2n
and batween tha Alcutians and Japan. d

I have discussed your letter with our engineers. Thay have confirmad
sy opinion that there are no means, presently available, by which our
twonations can provida coverage fn that area. Tha only possibility
would bae to utflize the phase information available from our Loran-C
signals and therchy develop Loran-A signals from your Hokkafdo ststion
and our Attu staticn. To do this would require some extensive research
and davelcpment in odditfon to the equipment fnstallations at the two

Loran-A stations. The—sesultof st dsvoriwotdbotenrovide by

-
-~ L

w

—Froundwanae—oRe—sssad-tru-of-pori-Hor—in—tne—eenter—200r225 oot the
Attu-Holkaddobasaling. It just does not seem that such a small bonefit
{s economically worthwhile. : .

As for increasing the coverage from your 291 and 252 pairs, again I think
that tha benofits accruing from increasing tha powcr (if your stations are
not now broadcasting a megamatt pulse) are too minfwal to call for the
conversion, -

It is a pleasure to be able to correspond with you. 1 hope that we may
have an opportunfty, at some future date, to discuss our mutual interests,
either in your nation or in mine.

Sincerely yours,

' i /5. .

Captain, U, S. Coast Guard -
Chief, Aids to Mavigation Division
« By direction of the Commandant

Copy to: %o / 48! n
CAPT J. B. SPEAKER, JR. - Commander, Far Eagt Section - .
r, 14th Coast Guard District (o) :
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14 May, 1966

y i r . ’ "_/"

Captain B. R. RYAN

Chief, Aids to Navigation Division
Commandant i L
U.5. Coast Guard : 5 z 3 :

Washington D.C, ! : : ' i

Dear Captain Ryan: Ve

I have received your letter of April 25 1966, concerning the new Loran-A
rate in Northern Pacific Ocean, '

-
Many aviation companies-JAL, SAS etc. and Japanese fishery companies
request to strengthen the Loran-A service in Northern Pacific Ocean.

We are sure that in spite of existence of Loran-C and usable time _
limitation, it is not uneconomical to provide the new line of position .
in this area and so I am unable to agree with your opinion.

Japanese Government is seriously inverstigating to use the Navigation
Satellite for providing the service in this area, but we have an

intention of strengthening of the Loran-A service for our economical
reason.,

During the period from the 22 April up to the 27 April 1966, we :
observed the signals of Attu Lorna=-A station to obtain the data for =~
improving Loran-A service in Northern Pacific Ocean.

Fairly good results have been obtained during night as shown in the
Inclusure 1.

- Therefore, we are sure that it is possible to synchronize with Attu

signals during night directly and to open a new Loran-A rate by using
the cesium or, rubidium frequency standard during daytime.
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Also, the results of calculation of the field-strength between these

Loran-A stations are shown in Inclusure 2 andthese resulta have almost.
perfectly agreed with the results/of observation.

We would greatly apprec;ate receiving your opinion on the afnrementianed

matters,

Yours sincerely, _

\AWL%CW———

Hiroshi Kiyono
Chief ,

Radio Navigation Aid Section \

’ L

am
-~
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Mr. Hiroshi Kiyono - _ Al j ; !
Chief, Radio Navigation Afd Section . LT i
Haritime Safety Agency 3 : ;

2-Chome, Kasumigaseki, Ehiyoda Ku : ;
Tokyo, Japan ; i Ch J/

- Dear Mr. Kiyonos

Your letter of 14 May 1966 has been considered In detafl. A Loran-A 1ink

between Attu Island and Ochi Ishi {s technically feasfble. Listed below

are some possible methods of synchronizationm: :
Accepting that sky waves are not very relfable {ndfcations of the :

state of synchronization of a rate and that the procedure for resolving

the frequency difference between the master and slave atomic standards

; will pose a problem, possible methods for {nfitiating a rate between Attu
+ and Ochi Tshi that warrant {nvestfigation are as follows:

. a. The Coast Guard furnish Attu with a simple single rate generator
for rate 1L1. This rate generator to be driven by three frequency standards
comparable to the Varian 47000 with sufficient back-up @nd combining/
comparing circuitry to fnsure that timer jumps will occur infrequently

if at all. Rate L1 is proposed because the repetition rate 1s exactly

twice the Loran-C repetition rate at Attu (SL2). This opens up the
possibility of synchronizing the Loran-A transmissfion with those of

Loran-C and, therefore, providing another means for monftoring and
maintaining synchronization at the slave station (Ochf Ishi). Indicating
and automatic synchronizing equipment will not be required at Attu

because it will be a free-running master. Likewise, channel 1 {s

proposed so that no additional transmitting equipment at Attu would be
raquirad.

|
[}

b. The statfon at Ochi Ishi be configured to operate in a dual role
on rates 252 and 1L1 using fregquency standards for 1Ll comparable to the
Varian 47000. After being fnitiated, synchronization would be maintained
by the inherent accuracy of the standards. Periodfc checks on the state
of synchronization H¢UId be made using one or a combination of the
following:

(1) Use of Loran-A Sky waves. As noted in your letter of 14 May,
sky waves from Attu are avaflable at Ochi Ishi several hours each day.

Although this system is practical, it is felt that its use Hould degrada
the capabflities of the atomic standards. . '




kel f

(2) Retrieval of the Loran-A ground wave signal at Ochi Ish{

\
; thrJugh some form of {ntegration. Calculations {ndicate that the ground

wave from Attu should be approximately 0.3uv/m at Ochi Ishi. The noise
level at this station was calcuated to be about 1.0uv/m during the perfod
0800 to 1200 dafly. Two methods are known whereby the ground wave could

be retrieved from this noice level. One {s through the use of a recorder
and seeker-censor unit a: used in the modified AN/FPN-30 timer. The

second and most econdmical {s through the use of photographic integration.
A time exposure (about 30 seconds) of tha CRT presentation will result in

a photograph showing the Loran-A signal and effectively eliminating the non-
synchronous nofse associfated with it. This method has been used with good |
results to retrieve signals where the $/N ratio was of the order of 1:h.
Use of Polaroid type equipment makes this method of retrieval rapid and
relatively fnexpensive.

(3) Comparison at Ochi Ishi between the remote Loran-C sfignal and
the local Loran-A signal time difference, with the Loran A & C signals at
Attu being snychronized. This would, of course, depend on the quantity and
qualfity of the Loran-C signal from Attu at Ochi Ishi. If the signal
strength at Ochi Ishi was adequate, a possible way of obtaining tha
éforementioned comparison {s shown in the following block dfagram.

\
PRV

)

100 KC
L s 1850 K&
aran=- emote 00
Signal 100 KC :95;.: e MIXER_ 1950 KC
+
Loran-A Local
Signal 1950 KC - :
1850 KC |
1 Ose. :

Another possible method which would agafn depend upon the Loran A & C

signals from Attu befng synchronized as well as the Loran-C signal condition
at Ochi Ishi s by the use of a Loran-C Precision Timing System with the
capabilfties of the Collins LR-201 system. This system utilizes a timing
receiver which will track only one Loran-C signal and provides a synchronizing
pulse coincident with the repetition of the signal from a single Loran-C
station. Although this method would be more expensive, 1t {s very possible
that this system could be buflt-on to provide automatic synchronization

of the proposed rate with accuracy comparable to standard Leran-A rates.




" {
Coast Guard engineers are currently working on a project to develop a

rate generator that would be useable at Attu. Rubfdium Oscillators are

also being evaluated for use with Loran-A.

It s hoped that the above informatfon will be helpful to you. If your
Government wishes to serfously consider the possibility of establishing

a 1L1 rate between Attu and Ochf'Ishi, it is ‘suggested that representatives
of your agency meet with Coast Guard representatives at an early date, in
order to discuss the matter {n depth.

Sincerely yours,

S

S. E.|TAYLOR

Captain, U. S. Coast Guard

Acting Chief, Aids to Navigation Divisien
By direction of the Commandant

TERS:cec 7-18-66

S
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Captain S, B. Taylor : ' -
Acting Chief, Aids to Nav;gatxon ? FoniA)
Division

U. S, Coast Guard j
Washington, D. C 20226
U. S. A.

Dear Captain Taylor:

o
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Thank you for your letter of 18 July 1966, in which ybu made an invaluable
~ suggestion for a new Loran A 11nk between Ochiishi, Hokkaido and Attu

Island. , *

\

It is eafnestly hoped that this new rate be established as early as possible.
With reference to your suggestion in the last paragraph of your letter, we

are agreeable to hold a meeting between representatives of both sides to

discuss the matter. I must, however, inform you that we are bound to use
2L1 as the new rate between Ochiishi and Attu Island, because 1850 KC is the/
only frequency allocated to Japan under the international ‘scheme.

By the time the proposed new rate is inaugurated, we would like to install
two additional transmitters having the same capability as T=-138 type trans-
mitters at our Ochiishi Loran A station (2S1-Slave) and Okamasaki Station

(251-Master) respectively, so that the effective scope of this 2S1 rate may

be extended to cover a wider area,

We would appreciate your sendxng us deta;led technxcal information on each

of the following matters;

a, Data concerning Varian 4700D, 4

» -

b. Method by which to recover the ground wave out of noise level;

b=1 Method by which to use a recorder and seeker-censor unit for

the mod1f1ed AN/FPN-30 timer.

b=2 Data concernzng xntegratlon by photographs.

c. Data relative to Loran C precision timing system which has the same

capacity as Collins L 201 system.



We would appreciate it if you would let us have the above mentioned
information at your earliest convenience, to enable us to study it and
base the discussion at the proposed meeting on the result of such study,

It is our hope that the meeting be held in Tokyo in October or November
this year, We would also like to be advised of your view on this matter.

Sincerely yours,

VAR
Hiroshi Kiyon
~ Chief
- : Radio Navigation Aid Section
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SEP 28 1968

Mr. Hiroshi Kiyono

Chief, Radio Navigation Aid Section
Maritime Safety Agency

2-Chome, ‘Kasumigaseki, Chiyoda-Ku
Tokyo, Japan

Dear Mr. Kivono:

Your letter of 22 August 1966 requested certain Loran technical information.
We believe the enclosed pamphlets will provide most of the answers you
seek.

Enclosures (1) and (2) are reproductions of the manufacturer's technical
publication en the Rubidfum Vapor Frequency Standard V-L700A and the
Loran-C Precision Timing System LR-201.

Enclosure (3) is the manufacturer's brochure on another Loran-C Precision.
Timing System. The Coast Guard {s presently evaluating this company's LORCHRON,
Hodel LFT-502 equipmant. However, all other available technical information on
this equipment is copyrighted and cannot be reproduced without written consent
of the Aerospace Research, Inc. You may possibly obtain technic¢al data by
writing the company at the address shown on the enclosed brochure.

Enclosure (4) is the Technical Manual for the Modified AN/FPN -30 Loran-A
Timer. This will supply the informstion requested on the method by which the
seeker-censor unit is used with the recorder to recover the ground wave out of
a high noise level.

In regard to data concerning integration by photographs for use in recgvery

of the ground wave pulse out of a high noise level, the most comprehensive data
available comes from an article in July-August 1966 edition of “Frequency"
magazine by J. G. Laughlin, Jr. of Engineering Electronics Company, Santa Ana,
California. This data is for the use of photographic integration of Loran-C
pulses. By photographing the image of a Loran-C signal on a triggered oscil-
loscope, it was found that non-coherent noise could be largely eliminated
allowing usable pulses to be received 2500 miles from the Loran-C transmitter.
When photographing a2 single pulse, sweep speeds ranging from 10 to 50 micro-
seconds per centimater were used. The required exposure time was not critical.
Satisfactory photes of nighttime skywaves at a 12.5 pulse per second rate have
been obtained using exposure times of 30 to 120 seconds (375 to 1500 sweeps),
while at a 1 pulse per second rate, exposures of 3 to 10 minutes (180 to €00
seeeps) have produced satisfactory images. ' Loran-C nighttime skywave signals
were photographed with good readability in the presence of atmospherfc noise
peaks having ampl{itudes ten times the Loran-C pulse peak amplitude.



There is no record of the Coast Guard investigating the photographic
integration method precisely for the proposad purpose. However, it was used
successfully in a Loran-A skywave investigation entailing elimination of all
rates other than the one of interest from the pictures.

In accordance with your recuest, we would like to send a group of Coast Guard
officers to Tokyo to discuss this matter more fully. The preferred date of
the meeting with your engineers {s Wednesday, 2 November 1966.. If this date
is satisfactory to you, please let us know as soon as possibie.

Sincerely yours,

{
{
I I
B. R. RYAN
Captain, U. S. Coast Guard
Chief, Aids to Navigation Division

By direction of the Commandant

Encl: (1) V-4700A Rubidium Vapor Frequency Standard Tucﬁ2j¢nt Information u’f
(2) Loran-C Precision Timing System Description
(3) Brochure on Precision Timing System Ees:riptinnh/
(4) Supplement to Technical Manual (G-273-15 for Modified Loran Timer
Set AN/FPN-30 h//

i
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Captain B. R. Ryan
Chief, Aids to Mavigation

Baclall

Division -::Irﬁl
COMMANDANT (0AN-3) 5 October 1966.'

|
I
9
U. S, Coast Guard Lo
Washington, D. C. 20226 ‘

Dear Captain Ryan:

I have recelved your letter of 28 September 1966, Your thoughtfulness In

furnishing this office with technical information on varlous matters concern-
Ing Loran ls greatly appreclated.

In your letter it was suggested that a group of Coast Guard offlcers be sent
to Tokyo to meet MSA technical officers on Wednesday, 2 November 1966 to
discuss the proposed Loran A rate between Attu Island and Ochlishli. We are
very pleased to learn that and your propcsal is most welcome. However,

1 November is our anniversary day commemorating the establishment of the
first lighthouse in Japan, and on 2 November we have some more events in
connection with the Lighthouse Day. Since 3 November is a national holiday
in Japan (Culture Day), it is proposed that the meeting be had, if possible,
on or after 4 November.

I would like to be advised of the date of meeting, number of the Coast Guard
officers to be present at the meeting, and also of how long they will be able
to stay in Tokyo.

It is proposed that the following matters bé discussed at this meeting:

a. Reliability and method of the system using the Rubidium frequency
standard.

b. Augmentation of the transmitting power of Japanese 251 rate (Ochi-
ishi -- Okamazaki).

c. Future trend of Long Range Navigation aids.

We will prepare the following data for our meeting:

a, Economical effects of the Attu == Ochiichi rate and the effects on
rescue activities of the same rate.

b. Data obtalned at Ochiishi from the observation of signals from Attu
Loran Station.

If there are any additlional data you want us to prepare, please inform us
at your earliest convenience.



ltr to Captain B. R. Ryan, USCG, Washington, D. C. from Mr. Kiyono

I hope that the proposed matter will be fully discussed between the tech-
nical officers of our two organizations and look forward to the day of
meeting.,

Yours sincerely,

L2
\74.1*.- .,Qa"fg(w
Hiroshi Kiyono
Chief
Radio Navigation Aid Section
Navigation Aid Division




TREASURY DEP‘A-FE‘TMENT éﬂ;rr::a roply to:
UNITED STATES COAST GUARD o AR 0y

WASHINGTONM, D.C. 20226

2 DEC 1966

« From: Commandant
Tosz Commander, Seventeenth Coast Guard District

Subj: Report of meeting with Japanese MSA concerning Loran-A link with
Attu

Ref: (a) Commandant (0AN) letter dated October 19, 1966

5 1. Coast Guard representatives met with representatives of the Japanese
MSA on L November 1966 to discuss the technical and operational aspects
of a possible Loran-A 1ink between Attu Island, Alaska and Ochiishi,
Hokkaido, Japan. Various methods of control and synchronization were
discussed, and it was agreed that both Coast Guard and MSA would conduct
further studies and meet again in Tokyo in May or June 1967 to continue
our feasibility study.

2. EEC Wildwood, N. J. has been tasked to produce a monitor program for
LORSTA Attu. The complete program, along with any necessary test equip-
ment, will be forwarded to you as soon as it is ready.

3. In the event that our tests confirm feasibility of the proposed new
Loran-A rate, it would be desirable to have a member of your staff accompany
the Commandant's party to Tokyo for the next meeting with MSA. Details

of this meeting will be worked out at a later date.

Lk, Due to the uncertain status of this proposal, it was agreed jointly
by the MSA and Coast Guard representatives that no press releases would
be made at this time.

= “ﬁ = ?
e ?wZé/?;--’;- <

= L, I BELNER
Chief, 0ffice of Operations

Keep Freedom in Your Future With U.S. Savings Bonds
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¥r. Hiroshi Kiyono

Chief, Radio Bavigation Alds Scction

Haritice Safety Agency

2-Chome, Kasumigesail, Chiyoda-Eu

To:yo, Japan

Desr Mr. Kiyono:

Reference is made to the USCG-MSA meeting held ia To'yo on & Novasber 1566
regarding the proposed new Ioran-A rate between Ochi-Ishi and Attu. At
that time, the Cosst Guard indiceted its intent to gather field strength
measurenents of the Ochl-Ishl Loran-A signal at Attu.

As hresently plemncd, we will perform field strength measurements at
Attu for a short iaterval during April 1967. Prismsrily, the purpose

of thiz program will be to determine the existence of measurable
Ochi-Ishi Loran-A signals at Attu and measurs field strength of these
signals.

IT these measurements are successful, a technigue will be developed
and implemented to meoazuro and record variatloas in sky wave delay

of Ochi-Ishi Loran-A signals and to mecsure and record field strenzth
of these signals. Special techniques will be required to perform this
latter program. For exmmple, stomle oscillators may be required at
Ochi-Ishi and st Attu. Since Ochi~Izhi is a slave to O:zamascil, it
nay be preferable to furnish an atomic oscillator to Okamasakl instead
of Cchi-Ishi and make all measurements using the Oiamasaki Loran-A
signals. To do this, it must be sscumed that meosurementa of the
O:mmasaikl signals will be representative of the Ochl.Ishl measurements.
This acsuption is reasonoble. Assistance of your Govermment moy be
desired to implement this portion of the program.

M=

=itim

This is & fairly mubitious program, but the Coast Guard considera it
to be worthwhile. It is clear that the program can not be completed
in time for the proposed second techuical wmeeting to be held during
Miy-June 1967. Therefore, it is recummended that this neeting be
indefinitely postponed, possibly to be scheduled for fall 15067.

mmnﬂuuﬂvmumlﬂ&mnmdofmelomcntsmthﬁ
ject. I further details of the ¥roject are desired, the Coast
&uunﬂnm-nmmn. ingolar as they are known.

Sincerely yours,

G.C., FLEMING, CAFT,, USCG
Caief, Electronice Engincering Division
By direction of the Coomandant



