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Trom: ICIR ROBSRT S, HALL (4076),
To: Commandant (EEE)
Via: Commander, Eleventh Coast Guard District(e)

Subj: OMFOA Steering Commitles Meeting, 94:"- October 1961; report on
Ref: (a) Comdt(EEE-AL) ltr 22 Sept 1961, file J15-2/14-7

1., An OMEOA Steering Committes Mesting was held on 2-10 Uctober 1961 at
Bavsl Klectronics latoratory, San an California, BEnclosure (1) is the
agenda of the meeting, and enclosure 25 is a 45t of personnel present,

2. The only classified aspect of the OMBIA systex 13 its application to
submarine navigation with respect te depth of si,nal reeeption, navigational
socuracy while submerged, and details on the sutuarine evaluation. These
aspects are olassified CONVILENTIA!, Eraloswre (3) contains all the
classified disoussion and comments,

3. The following i» a susmary of the presentations by the waricus comrittes
membars and the ensuing discussions, It is felt that probably a portion of
the information may already be ava! lable at Headquarters,

A. History of OMEGA Bv.)uatiop:

Enclosure (4) i» a summary of various stages of the system develop-
mant, The first QMIOA station was near San Dlego at a previous Radux site,
It was paired with a station at Haiku, Hawmil in mid 1958, In the available
frequancy band 10-14 ¥C, the frequency of 10,2 XC was selected, Higher
frequencies would result in greater propageational instabllities, reduced
renges, and smaller lane widths; lower frequencles would increass the size
of the transwitiing antennas required and would encounter higher atmospheric
nolse leveis, The effective system bandwidth is less than .05 epa, The
Haiku site utilizes an antenna in a valley on the sastern side of Cabu,

It» six top-loading slements are supported from the mountains surrounding
the antenna on three sides, and in turn they support the vertiecal portion.
With about 100 KN inte s JEV are radiated, Antenna resistance
is about one chm., The site i3 located at the north end of (shu
and connectad to Haiku by telephons line., To obtain a 4500 mile baseline
for evaluation, & transsitter was installed at Forestport, N, Y, to utilize
the tower there which had previously been employed for Cytas, This tower
19 & very poor radiator becauss of the low lowding provided by the ton
loading elements which are brought near to ground level, This station uses
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the same type transmitter as Falku, an AN/FRA31, but the radiated power
. i# only 200300 watts with 30-40 KW into the antenna. The receiving
antenna is located 18 miles away and connected by telephone line,

Since San Diege is almost on the Halku-Forestport baseline, a third
station more advantagecusly located was nesded, A tall antennd wa: already
located at Balbca, Canal Zone and used by NEA to transmit time signals,

It has six 600 feet towsrs supporting the outer snds of the top louding
slements and provides much better loading than at Forestport. Thas OMFDA
station was placed in operation sarly im 1961, and Lhe antenns is used oo 4
time-shared basis between OMEGA and the time signal, The radiated OMEGA
signal is about 2 KW, NBA transmits time ticks on 18 KC for 4 seconds. The
fifth tiek is suppressed while the OMEGA trensmitter and additional loading
ooils are connected to.the antenna by relays f{or 1.2 seconds, This trans-
mitter is alse an AN/FRA-21, These transmitterc are considered capable of
saturating any antenna that can be built, and thus tre coneidersd operational
esquipments, Increasing system power will ta dspendant on impreving the
transmitting antennas, - ’

An evaluation has been completed in tis Oulf area in which two fixed
monitors and a mobdle monitor on the COC BLACKTHORN were smployed. Of the
data that has been reduced so far, soms 60 fixes, the results are considersd
very good, A slide prepared soms wesks ago showed the first twelve fixes
reduced, Ten of them fell within a 1/2 mile radius of the lorac fixes used
as standards, one wak between 1/2 and 1 mile, and one between 1 and 1} miles,
Here, as elsewhere at sea, the big problem was to have a reference system
at least 10 times more accarate than the one wxier test in order to insure
. that any errors introduced by the reference navigation system did not sub- .
stantially contritute to the test errors, The loras was balieved to have
an accuracy in the test area of between 100 and 200 feet, Two mean who had
been on the BLACKT' S sommented on the fine cooperation of the Commanding
Officer, CDR ABRNCTY,

Samerizing the NTL sea trials, the OMFOA accuracy with respect to
n Lorae for all periods monitored was found to be 0.8 mile, For

s results only, accuracy was 0.5 mile, Accuracy at : fixed Qulf t shore
é"}?\ site was O.8 mile. Additions] Tests at La Pap, Mexico--on the southern tip

Pty of Baja California--indicated a fixed site error of 0.4 mils although the
“*"/ erossing angles of the two lines of position were very poor, At sea in the
la Pas area, the OMEIA fixes were more accurate than any other navigational

aids available, e

Results of monitoring tests in Florida have nol yet been evaluated and
a report was not available for the meeting.
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'I.'hl-ll only one expe: ntal aire ondtoring equiome ., This

has : led in th r e twlce for short perlod : t App ";;]..

,‘_‘“m‘__; simu i signa.s representing alroraf:

ve M‘Lty of 1200 o did not cause the recelver to lose syne, Re=ling
accuragqy is 1/50th to 1/100th of a lane, The receiver utilises a 76 Lloch
vertical antenna, It weighs 50 lbs, but no attespt at minlaturization was
mde in its construction, It uses diodes and translstors but pot ~rinted
oircuits, although such eircuits could well be smployed. Thare have been
four reports published on this receiver, and a fifth one will be submitted
in two months. NRL is na?ﬂd-rht development of a portable recelver
having & volume of 0.8 ft’, weighing 20 pounds, and beirg battery operated,

B. nmmmmmr

OMEGA is a general navigatlon system with a range of 5000 miles
from a transmitting station. Minlwum usable di=tance 1s about 300 milas,
It involves in lane widths of

ute eographiscal accuracy of 1/2
M; r_oht:. ! sCOUracy ’uv_ﬂuﬂ.un kseping 6 0.1 mile or better,
Increased experience with diurnal propagation variations and geographl®
area errore will permit more accurats mapping and provide necessary day-
night and seasonal ecorrections.

Enclosure (5) contains a comparison of the accuraey, coverage, and cost
between Loran A, OMEDA, lLoran C, and Transmit -:;t,-l. It wae the opiniun

of LCDR EDELSON, Program Merager from BuShips, that OMPD Ho__;_ﬂn

with Loran A for genersl nevigation, but not with larm sion
navigation, and the* the program should be pus tion

sySt#d not & nrec.sion na
xm’-;{ﬁﬁ'?.}m phased out, I pointed out that the
Coast Cuard has found difficulty in discontinuing navigational aids once

established, unless the superceding system was nol only better but more
Anexpensive Lo the user, EDELSON felt that Loran-C would eontinue to be
relied upon far speeial purpose high preeision navigation in the 25% of the
worldis area for which it afforded coverage, but that OMEOA would complement
Loran-C by affording somswhat lower acouracy over the entire g

Prospective customers for OMEGA are: submarine navigation, position
keeping for Pacific and Atlantic Missile Range vessels, Hydrographio Office
for offshores swrveying, Time and Frequency people by greatly extending VIF
coverage, Lofti satalite program studying VLF propagation, and special
purpose VLF tims-shared communications such as passing target acquisition
information to missile range stations,

A total of twenty OMFOA navigational receivers have been procured or
are on order from TTAT. The Type I receivers were NEL designed for
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monitoring at a fixed site. They were fabricated by IT&T. The Type I

is contimuously tunable from 8,2 to 15.2 EC, The recelver re:d-cut gives
the lane musber plus the percent of the lane ococupied, It cun accomodate
B0DE differential signal. All of thess squipments have been delivered. 4
Digital Data Converter has been built which takes the analog outpu® “rom

the Type I receiver and converts it to digital form for processiry, Three
of  thess have been delivered, The ITAT Type II receiver is identical in
ppearance, Both are about 2 feet wide, 18" deep, and five leet
high, RF unit is different from the Type I, being fixed tuned at 10,2 KC,
It has higher gain, and & sero welocity servo unit for use on moving wehicles
up te knots, has an automatic synchronization fsature that
should work at S/N retios down to 1/7, and after being placed in syno the
recel

§

vor is designed to maintain syne for S/N ratios down to 1/30, Two of
these Type TI's are now at NEL undergoing acesptance tests, four more are

It appears to be feasible to multiplex OMEGA with a VIF comsunications
system, and since the expense of V.F antennas is so great this may offer a
real savings., The Balboa installation is actually doing this now, For a
worldwide OMEOA aystem, a *ranswitting oycls of 10 seconds is currently
envisioned, with each station on the air about one second, At sach site
the remaining 9 seconds could well be used for high rate communication
purposss, An antenns designed strictly for OMECA would have & very narrow
bandwidth wnsuitable for high rate communications, However, if the antenra
were designed with a bLroader bandwidth for communications, it wculd be quite
satisfgetory for OMEOIA also,

Mr, Frints of Sperry brought a proposal to the meeting covering the
addition v . the Type II receiver of an adapter to facilitate synchronization

and mke it faster and easier,

being able to ses at lsast one OMEDA transmission on the monitor scope, the
cpergter ean gain syme within 15 minutes,

A set of the five OMEDA sharts which have been prepared to date are
_ forwarded as enclosure (6),

L.

S
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C. Puture Bvaluation Program:

( Commencing 11 October 1961, NRL persomnnel will depart on a
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stopping at Thule, Keflavick, Bode, Miltomball,
Mhuﬂh&tﬂ!ﬂihbmumw
both

|
|
%
-
is
?
g2

il
;;lg'i
ey,
Hi
it
§
th
sB é
:
£

|
E

soncurrently with other navigational tests, The firet sush modification
wnit will be avallable the first of Decsmber, and additional units will be
available menthly thereafter. : :

Operational Test and Ewaluation Forces, Pacific are in charge of a
crtheowming shipboard evaluation aboard the ORISKANY, KING, and MAHAN,

.

Type II receivers will be esployed. Tests will be in the Pasifie, Additional
tests sboard the COMPASS ISLAYD in the Atlantie and Oulf areas will be
condusted, Prvaluation will cover:

phic, relative position (statie), and
. rendosvous (dynamie)

Reliability ‘meluding performance when jammed

Operational suitability including compatability with Naval
Tactical Data System

exact start of these tests will depend on the outcome of the cwrrent
at ITAT whish in turn governs dates of delivery of the Type II
Two Type I receivers are now at NEL, San Dlego., An ITAT
finishing sesceptability on them since they had been
the factary early te the strike, In preparatiom for
evaluation, NEL will a 5 day training sehool for the
quartermasters opera the receivers, and a 2 te 3 week
¢ technicians maintaining them, Both these schools will atart
te Ootober 1961, Phileco and NEL instructors will also be aboard the
for further personmel instructioan.
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6.

e’

Howaver,
's pervices, it appeared that the Coast Guard was

in the program,

n-m-

's attitude tcoward

February 1962, for

, T foond that LCDR OREMER had scheduled a Type IT
thmmnﬂﬂnlhnh.lndformmmmtﬂﬂllwu]?ﬁ.

ﬁ‘tlm.
m berthed., later 'n the conference when the scheduls for receiver
or its evaluation, T did not pursus the matter further or commsen'

mhwmmmuwrormht—u.

in view of the

Z.
T

receiver for the Eleventh Coart Cuard Mstriet about 1
Sinee I had received no information as to the Coast Cuard

utilisation was presented

someplace in

Meuritius Islands:

Argentina in the vicinity of Montevidio:
Diego if this were not avallable): and

Zealand:
or
San
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Thay folt the Coast Guard would protebly be most familiar with sits
survey procedures and politcal complications because of thelr laran
exparisnce, If by Jammary-February 1962 the evaluation indicates a
suscessful system, the Coast Ouard will probably be requestad to initi.te
A siting program, Tt seemed to be the feeling of NRL and NEL persornel
At tETCOEST Uuard would also be requested to operate the syrtes.

b, It was of interest to note that LCIR GREMER of NEL, who is the ONIA
program coordinator at that command, was also the officer with whom I
worked in the Border Field interference study., I was inclined to discuss
with him, but did not, the relative importance to NEL of pusrible radie
Anterference from a Coast Quard loran Station at Border Meld and the
stategic need in January 1961 for leaving temporarily omfulfilled, pending
the OMEOA eweluation, the Navy and Air Force's requirement for additicmal
navigational aids south of San Diego. If OMEGA for amy reason is not
accepted as a system, it will be interesting to ses Af the NEL objectiom to
the loran station decreases,

5. This letter -; be reduced u classificstion to UNCLASSIFIRD upon removal
of enclosures J, &, and 5,

< R, S. HALL

ENCL: (1) OMECA Steering Corsdttes

Agenda
2) OMEOA Steering Comuittes
OME0A Diseussion
&) Classified OMBUA System
Clasrifled (MEDA Summary
ﬂ OMEGA Oharts(5) (Under Separate Cover) Yy
on LEDR R.5. HALL OMIDA REPORT dtd 13 Oot 1981, J15-2
17 October 1961

From: Commander, Eleventh Coast Ouard District
To1 Commandant (TEE)

le Yerwarded. Approved.

(i LL Lt et/
ion



“

Enclosure (3) to 1CIR R. 5. BALL OMEGA report 13 Get 1961, file Ji32-

The following discussion at the OMECA Steering Committes meeting of
9-10 October eoncerned submarine evalustion of the system which i»

theorstical calowl ons and optimistic m

OMECA Type I receiver unsuccessful,
The first was unswccessful because of a high level of 60 eycle and L:rmonic

the loop aptenna system, The second test revealed & partially
defective loop antenna--a high impedance leak. It has also been found
that the loop's movement through the water induced nolse in the loop. A
third test is slated to commence 12 October for two days on a concurrent
basis with other exercises, It {5 expecled that only preliminery
information will be obtained. Since OMEGA has only a P priority, it 1s
anticipated that numercus higher priority comm!tments will eontinue to
limit sulmarine testing.

2. The higher gain in the Type I receiver s inserted for submerged
sigoal reception, The loop coupler in the sulmrrine also amplifiss the
signal before relaying it to the receive:r.

Z‘EE
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Enclosure (5) to LCDR R S, HALL letter dated 13 Oc* 1961, file J15-2

CONFIDENTIAL
SPC-4

COMPARISON

_—

PRINCIPAL PARAMETERS FOR MODERATE AND HIGH ACCURACY NAVIGATION SYSTEM:

Accuracy

Coverage

Cost

ship's equipment

Installation

per square
miles covered

LORAN=A

2 MILES
selected

areas (10%)
full time

$1,800

$75 million
(80 stations)

$3.75

Annual Operating $1.2 million

DECLASSIFIED
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OMEGA

0.5 MILES

world wide
full time

$20,000

$50 million
(7 stations)

$0.25

$3.5 million

LORAN=C

0.1 MILES
selected

areas (25%)
full time

$40,000

$ 95 million

TRANSIT

0.1 MILES

world wide
periodic

$100,000

§ 868 million

(27 stations) (Boosters

$1.90

$13.5 million

Satellites,
Shore sup-
port)

$0.45

£ 4 million



