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• PREFACE

The u.s. Marine Radiobeacon System is maintained and operated by the U.S.
Coast Guard under the authority of ~4 U.S.C.81(1). Marine radiobeacons are low
and medium frequency radio transmitters specifically designed and installed as
aids to navigation. Radiobeacons are located at definite points shown on
navigation charts and listed in nautical publications. They transmit signals
by radio in all directions much the same as lighthouses do by means of light
beams. Radiobeacons are located such that bearings from two or more can be
obtained for position fixes in most areas about the coasts and Great Lakes.
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1.0 INTRODUCTION

This report has been prepared to chronicle the development of the U.S.
Marine Radiobeacon System and to report its current status and near term
future prospects.

1.1 RADIOBEACON NAVIGATION

Marine Radiobeacons are low and medium frequency radio transmitters
specifically designed and installed as aids to navigation. They are
located at entrances to heavily travelled harbors, at coastal prominences,
and at other key locations and landmarks to transmit radio signals for use
by marine navigators. Radio direction finders are specialized radio
receivers used by mariners to determine a direction to the radiobeacon
transmitting source.

The general problems and practices of navigation when using radio bearings
are analagous to those associated with visual bearings on lighthouses or
other known objects. The practical differences between radio and visual
navigation are not differences in principle, but in the availability of
radio signals beyond visual range and under all weather conditions.
Radiobeacons are located at definite points shown on navigation charts and
are listed in nautical pUblications. They transmit signals by radio in all
directions much the same as lighthouses do by means of light beams. Each
radiobeacon is identified by the unique characteristics of the transmitted
code much like the visual signal-sequences of lighthouses. Radiobeacons
are located such that bearings from two or more can be obtained for
position fixes in most areas about the coasts and Great Lakes, and can be
used to follow a desired or prescribed course.

1.2 RADIOBEACON LOCATIONS

Geographic locations of Marine Radiobeacons and their assigned
characteristics, operating frequencies, and service ranges may be obtained
from the following sources:

Coast Guard Light Lists (CG 158-162); available from the
Superintendent of Documents, U.S. Government Printing Office,
Washington, DC 20402.

2) Defense Mapping Agency Hydrographic/Topographic Center Publication
117 (Radionavigation Aids); available from the Defense Mapping
Agency, Topographic Center, 6500 Brooks Lane, Washington, DC 20315.

3) Nautical Charts, available from the National Oceanic and Atmospheric
Administration, National Ocean Survey (C-44), Riverdale, MD 20840.

Changes in operation, outages, and scheduled alterations are announced in
Local Notices to Mariners which are available from local Coast Guard
District Commanders. It is imperative that users of this system maintain
current information at all times to avoid undue problems.



Radiobeacon locations as of 1 January 1982 are listed in Section 3 of this
report. Earlier configurations are discussed in Section 2 and the near
term future locations are noted in Section 4.

2.0 SYSTEM EVOLUTION

The present Radiobeacon System is the result of evolutionary development
over a period of more than sixty years. This development is traced through
its various stages in this section.

2.1 EARLY HISTORY

For centuries, mariners relied solely upon visual references to navigate
throughout their uncertain world. With time, it became clear that the
visible segment utilized a very limited portion of the electromagnetic
spectrum. Furthermore, it was discovered that radiowaves, which are not
visible, occupied another portion of that spectrum. In addition to
peculiar properties of their own, these radiowaves possessed many of the
properties of the more familiar visual signals. Thus, the directive
properties of radio signals were established early in the development of
radio science. This feature, coupled with the long-range all-weather
usage properties of radio signals, led to their consideration as an aid to
navigation. Considerable time elapsed, however, before theory was reduced
to practice and radiowaves were applied as useful aids to navigation. The
major problem that had to be solved was finding a radiowave analog to the
optical bearing indicator in order to permit the determination of the angle
(bearing) from which the transmitted signal arrived at the receiver.

Early work by Farraday, Hertz, and Maxwell in the nineteenth century formed
the basis for investigations and experiments by the U.S. Bureau of
Standards in 1912 and 1913. These efforts at first produced a simple
device which demonstrated the feasibility of direction finding using radio
signals, and by 1916 a more practical receiver was constructed by the
Bureau. The method of radio direction finding which evolved was based on
the directive properties of the so-called coil or loop antenna. It
operated on the principle that the amount of electromagnetic force induced
in a vertical loop antenna by an incident electromagnetic wave was
determined by the angle between the plane of the loop and that of the wave
front. When the plane of the loop was aligned with the direction of the
incident wave, the induced signal would be at a maximum. As the loop was
rotated, the intensity of the received signal would be reduced until a
minimum was reached when the plane of the loop became orthogonal to the
line of direction of the incident signal. Thus, the direction of origin of
an incident wave could be determined by positioning the loop to minimize
the received signal since the minimum, which is well defined, could be
determined with sufficient accuracy for navigation purposes. The
directive characteristics of a loop antenna are shown in Figure 1 and a
photograph of an early loop shipboard installation is shown in Figure 2.

Direction finding equipments were installed on the lighthouse tender TULIP
and were tested jointly by the Bureau of Standards and the Lighthouse
Service of the U.S. Department of Commerce in January of 1917 using signals
from a spark gap transmitter located at Navesink Lighthouse in New Jersey.

2



Mini urn

Induced Signal

Plane of LOOp
Antenna

Maximum

Induced Signal

FIGURE 1. DIRECTIVE PROPERTIES OF A LOOP ANTENNA

3



4



Although results were promising, the onset of World War I forced a
temporary curtailment of further efforts. Tests were resumed in October of
1919 using three experimental transmitters located at lighthouses in
Chesapeake Bay and an improved radio direction finder on the tender
ARBUTUS.

Equipment improvements followed throughout the next year and prototype
spark gap transmitters, similar to that shown in the photograph of Figure
3, were installed at Sea Girt Lighthouse in New Jersey and on AMBROSE and
FIRE ISLAND Lightships in the approaches to New York Harbor. Following an
extensive test and demonstration period, these three stations became
operational as the first elements of the U.S. Marine Radiobeacon Service on
1 May 1921 under the jurisdiction of the aforementioned Lighthouse Service
(Ref. 1). Two additional transmitters were commissioned in 1922 - DIAMOND
SHOALS Lightship, North Carolina and the first Pacific coast station, SAN
FRANCISCO Lightship, California.

When first introduced, radiobeacon transmissions were referred to as
"radio fog signals" or "wireless fog signals" since they were originally
planned as a supplementary aid under fog conditions. For the first few
years, . radiobeacon signals were transmitted continuously during fog
conditions. Transmissions also were made during the periods of 0900-0930
and 1500-1530 each day to permit vessels equipped with radio direction
finders to exercise the method and apparatus in clear weather. This
limited operation led to the recognition of radiobeacons as valuable aids
in clear weather as well as fog because of the availability of radio
signals beyond visual range. As a consequence, hourly operation was
introduced on the NANTUCKET Lightship in 1924 and the use of the
restrictive term "radio fog signals" was phased out (Ref. 2).

By April of 1924, when the first vacuum tube transmitter was installed on
AMBROSE Lightship, the Service had a dozen spark gap transmitters
operating on the Atlantic and Pacific coasts on a common frequency of
300 kHz (1000 meters). Over the next few years, conversion to vacuum tube
transmitters, an example of which is shown in Figure 4, was accomplished
and the number of new radiobeacons increased by at least 10 per year,
including the first units about the Great Lakes (LAKE HURON Lightship) and
the Gulf Coast (South Pass, Louisiana) in 1925, Alaska (Cape Spencer) in
1926, and Hawaii (Makapuu Point) in 1927 (Ref. 3). This expansion soon led
to interstation interference. This factor, along with foreign radiobeacon
developments, necessitated the establishment of international regulatory
bodies to coordinate and control the use of the available radio
frequencyspectrum. One of the first meetings convened to discuss spectrum
usage was the International Radiotelegraph Conference which was held in
Washington, DC in November of 1927. The regulations established by that
conference provided that Marine Radiobeacons, "shall use the waves of 285
to 315 kilocycles per second (1050 to 950 meters)" and that continuous or
modulated continuous waves be used. In the United States, this band was
divided into 2 kiloHertz channels using the even frequencies as the
carriers (e.g., 286 kHz, 288 kHz, 290 kHz) with a few exceptions for
operational utility. Transmitter stations were configured in groups of
three per frequency and synchronized to a non-interfering operating
schedule of one minute on and two minutes silent. Accurate timing of
radiobeacon signals was accomplished by use of a signal timer controlled by

5
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FIGURE 4. PHOTOGRAPH OF VACUUM TUBE TRANSMITTER
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a primary clock which was checked frequently against U.S. Naval
Observatory time signals. This arrangement made possible the grouping of
stations with a minimum of interference. Radiobeacons were assigned
individual code identifiers which were transmitted by either keying the
modulated audio frequency or by the keying of the modulated carrier.
During periods of good visibility, radiobeacon signals generally were
transmitted for two 10 minute periods per hour. During fog or low
visibility conditions they were transmitted continuously. .

Radiobeacons also were divided into classes based on. the average reliable
range of their signals:

Class A
Class B
Class C

200 miles
100 miles
20 miles

The different classes imposed different requirements on transmitting
equipment, particularly antenna characteristics. Sihce radiobeacons were
strategically located to provide optimum service to mariners, the
available sites were not necessarily compatible with the best of
installation practices. As a consequence, transmitting antennas were
selected to best suit the power requirements and physical factors of the
site. For high power radiobeacons, electrically matched insulated towers,
typically 125 ft., were used. A unique example of such matching was the
top-loaded antenna at Cape Cod Station shown in Figure 5. Low power or
limited range sites generally used an insulated vertical mast or vertical
whip antenna, typically 35 ft. in height, with a ground system or a
counterpoise system of radials where soil conditions precluded a ground
system.

Automatic radiobeacon operation was introduced in 1928 and distance
finding beacons, wherein radio and fog signals were synchronized, were
first commissioned at Cape Henry, VA, in 1929. The replacement of the
obsolete spark gap transmitters was completed in 1930 and the system
configuration that resulted in July of 1931 is shown in Figure 6. The
characteristics of the various transmitter sites were as noted in Table I
(90 active transmitters, 12 under construction) (Ref. 2).

Radlobeacon navigation was readily acceptE" by the maritime community.
Because of the many factors affecting navigation, however, it is difficult
to assess the effect of radiobeacon navigation on maritime safety. Yet,
the following figures are of interest. Radiobeacons were deemed
remarkably effective on the Great Lakes during the years 1927-30 by
shipping interests. In this four year period there were 31 strandings in a
group of 470 vessels, or one for each 15 vessels. For the years 1923-26,
immediately before the advent of radiobeacons, there were 76 strandings in
a comparable group of 572 vessels, or 1 stranding for each 7.5 vessels.
Shipping interests considered the availability of radiobeacon signals to
be the most important factor in this reduction (Ref. 4).
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FIGURE 5. TOP-LOADED RADIOBEACON AT CAPE COD STATION CIRCA 1930

9



R
ep

ro
du

ce
d

fr
om

be
st

av
ai

la
bl

e
co

py
.

H
A

W
A

II
:-

•
M

A
I<

A
P

U
U

h
.

•
K

nA
U

f'
"

PT
.

PA
N

A
M

A
(A

H
A

l.
A

"P
Jl

O
A

C
H

fS
I'

•
C

,R
lf

>
1

0
".

..
L

M
O

L
l

•
C

A
P

t
M

"'
L

"

~i ,;

'-'
1-

'
• L.

_.
-_

.-J

t--.
.-_

.-
1.

-,

'D
1I

o'l
'O
~1
'"
,t
-6

•

R
A

O
I0

6f
A

C
O

H
S

•'
ItO

rf
R

A
T

IO
lt

•
lJ

"O
fl

'C
O
~
l
R
U
C
T
I
O
l
t

'a
O'

~..
...

...
10

'1
'1

.1
,

"'
)

~
'-

\-
;

...

I-
'

o
F

IG
U

R
E

6.
R

A
D

IO
B

E
A

C
O

N
C

O
N

F
IG

U
R

A
T

IO
N

,
1

JU
L

Y
19

31
.



L
oc

at
lo

D
I'

C
!a

u
IFIe

-

IqU
eD

C
'

-
-
-
-
-
-
-
,
.
.
-
-
-
-
-
-
1

-
,
-
-

C
I.

..
r
IY.

.,
.

C
b

a
rv

ta
r.

\
..

ta
!h

tr
ps

la
b-

Is
tl

e
d.

ll
~

IIl
1b

ec
l

pe
nO

ll
s

L
oe

at
lo

a
I

F
it'

­
C

IL
"

qu
.n

cy

(·
r

ch
ar

R
et

H
-I

..·
h

tr
Is

li
c

dl
li

l~
'

'lt
ri

od
s

Y
ra

,
.,

I"
h

·
Ii

sh
...

.

T
A

B
L

E
I.

L
IS

T
O

F
U

.S
.

R
A

D
IO

B
E

A
C

O
N

S

F
O

R
M

A
R

IN
E

U
SE

U
JU

L
Y

19
31

).

I-
'

I-
'

A
tl

an
ll

c
am

I
O

u
ll

CG
6S

t:
M

o
u

n
t

I)
.s

er
t,

M
a.

'••
••

_•
••

••
••

••
_.

_
••

__
••

_.
_

••
••

••
•.

P
or

ll
dn

d
L
I
~
b
l
s
l
l
i
p
.

M
a•

••
••

_•
••

_•
•.

••
••

•.
•_

••
••

••
••

.
JI

,"
lo

o
L

lg
bl

sh
ip

,
M

_
._

.•
••

••
._

••
••

.•
.•

..
..

.•
..

..
_.

e"
ll

I!
C

od
,

M
I\S

S.
.•

..
..

•_
._

••
••

••
••

••
••

••
••

•_
••

•_
_•

••
.

C
a,

,,,
C

od
C

an
al

,
!II

llS
S

..
.•

••
••

••
••

••
••

••
••

••
_•

••
••

••
.

P
o

lo
rk

Il
lp

S
lu

.
L
I
~
b
l
S
h
l
p
,
~
I
a
s
s
••

••
••

••
••

_•
••

••
••

•.
V

ln
.y

or
d

S
ou

o,
l
L
I
~
h
l
.
b
i
p
,

M
as

s.
.•

.•
••

_•
••

•_
••

••
••

_.
N

an
tu

l'
l'

.t
S

bo
al

s
L

ip
u

b
ip

,
~
l
l
l
S
S_

_•
•_

••
••

••
•_

••
••

•.
P

oi
nt

JU
di

tb
,

II
.

).
••

..
..

_.
_

.•
••

__
••

••
_•

••
••

••
••

••
••

••
.

B
lo

ck
Is

la
nd

S
.

E
.,

R
.

).
'•

••
••

••
_•

••
••

•.
.•

.•
.•

•.
_.

__
..

L
il

li
.

U
ll

lI
ls

lo
nd

,
N

.
Y

._
••

••
••

••
••

••
•_

••
•_

••
••

••
••

•_
S

ir
at

lo
rd

S
ho

al
,

N
.

Y
_.

•_
._

••
••

••
••

•.
•_

••
__

••
••

•_
••

••
.

E
n

cu
li

o
n

R
o"

k.
,

N
.

Y
.•

••
_•

••
••

••
••

_•
••

_•
••

••
.•

••
_•

•
I'

it
e

Is
lo

nd
L

il
lh

bb
ir

"
N

.
Y

••
••

••
••

••
••

••
••

••
••

••
••

•.
A

m
br

os
e

C
hl

\n
ne

l
L

~
b
l
s
h
l
p
.

N
.I

•.
•.

..
..

..
..

__
.•

.
Sc

ol
ld

o.
1

"I
K

bl
sb

ip
,:

\.
J.

'
__

••
••

••
••

•
l
!
~
r
n
e
~
o
l
L
t
~
b
l
S
h
l
P
,

K
L

__
.•

••
_

.
11

\'0
"
I

hu
m

II
do

k
L

t,
hU

hi
p,

N
.l

.
O

,·o
rl

ol
l.

L
iK

hl
.h

ip
,

V
.I

..
..

..
._

•.
..

•_
.•

.•
..

..
..

.•
••

•.
W

in
l.

r
Q

U
dr

l.
r

S
bo

al
s

L
ii

ll
lS

hi
p,

V
_•

••
••

••
C

he
sa

lJ
t'.

.k
e

L
i,

h
ts

b
lp

,
V

..
_•

••
_

_•
••

••
••

••
••

••
••

C
al

if
lI

.n
ry

,
\

a.
._

_
_.

_
••

••
••

••
.

D
id

ll
lO

"d
S

ho
al

.
L
i
~
b
t
s
b
i
p
,

N
.

C
_

_.
C

al
'"

L
oo

ko
'"

S
bo

al
s

l,
li

bl
sb

IP
.

N
.

C
••

••
••

••
••

••
_•

•.

::.
~I:

bTI
!;,

'·n
l~~

.:
::

::
:::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
l'o

vo
J'

oi
nl

,
M

d
_

..
S

an
dy

P
oi

nt
L

M
d
..

_•
.•

••
.•

_•
••

•.
•.

••
••

••
••

•.
••

•_
••

••
•

}'
ry

in
g

I'
nn

:;
b

o
ab

~
i
l
b
U
b
i
r
.

N
.

C
•.

•_
••

.•
•.

•.
••

_•
••

.
C

ba
rl

.s
to

b
L

iF
ht

.h
,p

,
S.

C
.•

_•
••

••
••

••
.•

••
••

••
••

••
••

•
S

av
an

na
b

l
,
i
~
h
I
S
h
i
p
,

O
ll

••
••

._
••

••
••

_•
•_

••
••

•_
••

••
••

•
S

t.
Jo

bn
s

II
lv

or
L

ig
bl

sb
lp

.
F

Iu
_•

••
••

C
a'

lf
C

al
ln

.r
al

,
J·

la
••

••
••

__
.

l~
~'
;

~r:
:~s

..i~.
:i:

:::
:::

:::
:::

:::
:::

:::
:::

:::
:::

:::
I!
~~
~:
:I
~~
~,
:~
~.
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
:

~~
~:
\.
I~
::
;\
~~
::

:::
:::

:::
:::

:::
:::

:::
:::

:::
:::

:::
::I

~~
~:
~:
~~
'L
':
'.

~:
_:

:::
:::

:::
:::

:::
:::

:::
:::

:::
:::

::
O

al
ve

sl
on

Je
ll

y
,
T

n
.

A
ra

oS
A

S
Pa

ss
,T

ea
.

C B 8 B C C C A C C C C C C B C C B C B B C A
·B B C C C C B C B B R A
-B D -, B B -\ B B _\ D

28
4

28
4

28
4

2l
U

31
10 au au

1-
'_

_
su

_
2S

.S
30

0
20

0
20

0
20

0
30

0
10

0
30

.
30

0
2'.

10
2l

JO 20
0

28
.i

2b
S

3I
IlI

2
U

0
1

.-
.-

30
0

3
0
~

W 3I
lS

aI
D

31
0

31
0

:!S
.l

20
0

2'.
10

20
0

3/
10

3I
'~

30
0

2S
6

~
I
-
-
-
-

au 30
0

1I
~

IN U 2
.

(1
)

2
t 2. 2
.

...
...

.,.. 2 3 3 2
t 2. 2 2
.

2
.

2
t

2
.

24 • 24 24 .. .. .. .. 2
t

24 24 24 24 21 2. 2. 2
. S 2
. 2
. II 24 8

Il
in

1
m ur
n

10
00

Itr
.!l

I
19

28
19

28
IlI

23
lO

ll
19

31
IW

J8
1!

l:?
1

19
21

l
Il

l'l
l

19
21

19
31

19
28

Il
n

l
Il

lJ
tl

1
9
~
1

1!
r.!

lI
III

ZI
lu

n
I
O
~
l

IO
:tO

19
28

19
28

19
JO

IU
28

19
31

10
:1

0
IU

28
19

31
10

28
10

01
JI

m
10

00
1

m
1\

12
.)

JO
".!

'J
l\I

'lI
I

10
'.I

.i
11

/2
8

P
.c

ll
lc

..
..

.t
:

L
ns

.\
D

lt
lt

s
"
"
b

o
r.

C
.l

Il
••

••
••

••
.•

•_
••

••
••

••
••

••
••

••
_\

D
...

...
"a

Is
la

od
.

C
.l

il
.'•

••
••

••
•.

••
••

••
••

••
••

••
••

••
•.

••
PO

ID
I

.\
rg

u.
ll

o.
r.

li
l

.
P

oi
nt

:'l
Ir

,
("

.U
I.

_
_•

••
••

••
••

••
••

.•
••

.•
••

••
••

_•
••

•.
t.

ra
/!

o
n

1.
~I

.a
od

ls
,C
ol

iJ
.~

.•
__

..
.,

••
••

••
.•

••
._

••
•,

.•
"
"
"

•
•n

fr
an

r.
hl

'O
,1

,b
IS

bI
P

,(
a
li

i.
••

••
••

••
•.

.•
•.

••
••

••
••

.
,P

oi
nt

.h
o

n
a,

C
al

i'-
__

_•
••

••
B

lu
n

u
Jl

t·
tl

L
1l

lh
rs

bl
p.

C
ll1

i'•
••

••
••

••
••

••
••

••
••

••
••

••
C

ar
n;

B
1
~
n
l
'
O
,

O
r.

,
_.

_
_.

._
_

_•
•

C
o

um
hl

'l
II

h
'.

r
L
I
~
b
l
s
h
l
p
,

O
lf

l•
••

••
••

••
•_

••
••

.•
••

_.
G

n
H

Il
3r

bo
r.

W
as

h
•.

_
_•

••
••

••
••

••
••

••
•

t
"
m
a
l
~
1
a

1t1
,,·1

L
1F

hl
sb

lp
.

\\"
/Il

lh
••

•
S

",
i1

ls
ll

rt
ll

aD
k

J.
iF

bt
sb

lp
,

W
as

b
••

••
••

••
••

••
••

••
••

••
•

S
m

it
b

1s
18

n"
.
"
a
s
h

••
••

••
••

••
••

••
••

•_
••

••
••

••
••

••
••

••
A
l
a
s
t
~
~
n
l

W
U

so
n,

W
a

sb
••

••
••

••
••

••
••

••
••

••
_.

_.
_
..

..
..

~
••

1
Il

a'
r

l;
Ia

ll
d

.•
_.

_
..

••
••

••
••

••
••

._
••

••
••

._
•.

._
••

,.
•,

••
,

1
:l

t.
r
:
n
~
.
r
l
s
l
~
n
d

'
..

l:
aJ

)f
'

..
·I!

O
lo

n
_.

_
.

E
el

/l
in

el
bl

an
d_

••
••

••
••

••
••

••
••

••
••

•_
._

__
••

••
••

••

~:
~

~r
.e

f:
'.

1~
::

::
::

:::
::

::
::

::
::

::
::

::
::

::
::

::
::

::
::

:
S

to
l.

b
C

ap
..

..
._

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

•
B

."
a
il

a
a

Is
la

nr
ls

:
.

~
I
a
t
a
p
u
u

I'
ol

nt
••

••
••

••
_•

••
••

••
••

••
••

••
••

••
••

••
••

••
••

p
a
n
~
.
:
:
u
~
!
'..
~
f
:
i
n
t

,
-

.
or
l~
E:
~~
Ia
~~
~~
~:
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
:

::
:n
~~
~~
o~
.~

.~:~
.::

:::
::::

::::
::::

::::
::::

::::
:::::

::
~:
:~
~~
~~

g~
i~
i:
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::
::

D
tt

ro
it

Il
it

er
,

M
lc

h
.

L
at

t
lI

u
ro

n
U

K
bt

sb
ll

J.
~
f
1
c
b
••

••
••

••
••

•_
••

••
_•

••
••

••
.

T
b

u
n

d.
.

lJ
a~

'
1.

ld
nd

.
~
·
l
i
c
b
••

••
•_

••
••

••
•_

••
••

••
••

••
••

•
P

oe
H

...
.'.

~
I
i
l
'
b•

••
••

••
••

••
••

••
••

•_
._

••
••

••
••

••
••

•_
..

..
D

.l
o

u
r.

~
l
i
t
h
..

..
.:

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
••

••
\\

'h
lh

·li
"b

P
oi

nl
!

!l
lI

cb
•.

••
•,

••
••

••
••

••
••

••
_.

_
••

••
••

•.
!l

la
re

lu
.l

le
.

l\
Ik

n
_.

_
•.

••
••

••
••

••
••

••
••

lI
u

,o
n

I<
la

nd
,

M
ic

b•
••

_.
_

••
••

•_
••

••
••

•_
._

.•
••

••
••

_•
•.

M
an

it
ou

,
!I

Ii
.b

..
._

••
•_

••
.•

••
••

••
•

,•
••

•"
_

"
,,

_•
••

••
,_

E
ae

1e
II

ll
rb

or
,
~
I
k
h
,

.•
••

•.
_•

••
••

•.
••

•_
.

R
O

(,k
01

,
~
,
~
s
,

lI
li

"h
_

_•
•.

M
k
~
i
~
1
1
0

I
"
~
"
!
,
d
.

W
l'

_.
_

_.
_.

_
.•

•.
L

a
IO

ll
ll

t.
,

IS
_•

•
•
•
•
•
•
•
•
•
•
•
•

__
.

II
t"

i1
"

Is
l.

ln
d.

W
is

._
__

••
••

__
••

••
•

J)
U

IU
lh

1
:
;
I
D
~
e
.

lI
li

nn
••

••
••

_•
••

•.
••

••
.•

••
•.

••
_•

••
._

••
•

P
L.

.."
"
~
.
I
,
I
.
n
d
.

~
I
i
'
·
h
.•

.•
_.

.•
•,

._
••

..
__

..
.•

••
.•

••
•.

••
.

O
ra

l'
s

ll
fe

l
J.

ilC
hl

sh
ip

,
lI

fi
ch

_.
_

••
••

••
__

..
P
o
i
o
l
l
l
~
l
.
i
p
,
~
I
i
"
h

_.
••

••
••

L
u
d
i
n
~
l
n
n
,

!l1
il-

h_
._

••
••

••
••

••
••

_•
••

••
••

•.
•.

••
••

••
••

••
O

ra
u.

1I
1a

"p
o,

!l
1i

.h
••

••
••

••
••

••
••

•_
_•

••
••

••
••

••
•

(·
a1

u
m

o
n

ll
l"

rb
o

r.
II

I.
.

_
.

C
b

i,
"l

'o
II

nr
bo

,.
11

1.
•_

••
._

."
'"

,
_•

••
M

iI
,.

au
ke

e,
\\'

u
_..

.•
._

__.
.,

._
.

l\l
ao

iro
tA

"o
c,

"·
is

-
_

-.
._

._
.

..
..

..
au

n
l

W
ls

••
.•

_.
•_

••
_

_
.

I'
.u

r,
o

o
n

lI
a~

'.
W

ls
_

_•
•_

••
••

1'
1.

!l
la

rt
ln

1.
I.

nl
l,

II
II

.b
_

__
._

_•
._

.•
••

M
an

t-
li

tC
lt

.
!l

lk
h

.
l.

an
;l

n
g

~
'
h
o
.
I
,

!l
1I

.h
••

••
••

••
_

_•
.•

••
••

••
••

••
••

••
•

B l'
"\

-8 JI C .\ B JI B JI JI B
"\

-R C C B B D B .\ ., A A B .\ _\ (
. II D l' C B II C O
'

D B C Ii C C C­ O II C B C B C C o B B C C C C (
' D

...
.~
~

'."
::.

=
~I
..
~~

..
3I

ll
ti

l
11

11
2"

1
3I

ll
0
_

_
'

4l
i

11
12

.\
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

21
10

2
t

I!
m

:lo
l.;

_
_

0
III

I
I
I
~
~

31
1.\

0
_

0
_

7
III

:.>
:!

2'!
Jf)

•
;-

IU
:!

.\
31

1'
8

/!.
:!3

:/
9;

_
_

7
1!

I:!
lI

30
,\

.
_

.
4

19
2n

2IM
1

_
_

2
.

I!
t.!

.
31

1
_

_
•

2
.

11
1.1

/1
3

U
_

_
.
_

2
.

IlI
3U

29
.,

_
.

4
11

13
1

:!l
IS

_0
.

li
t

1\
13

1
31

10
0

0
_

_
21

11
I~
1

2'
J.

\
_

.
_

4
1"

28
31

0
_

7
19

28
21

10
_

_
21

I
U
~
'
9

3I
JO

_
_

4S
19

30

29
(1

It
1

m
30

0
_

_
24

19
30

3l
J,

\
_

48
I!

l'l
II

2
'
J
~

_
_

..
.

IO
:!l

l

:t
tl

,
_

_
2

t
19

11
2!

H
2.

l
I
'
~
;

3U
_

_
•

2
.

1
9
~
'
9

30
11

_
0

0
_

21
19

31
3O

l\
_

_
2

.
10

0.
I.i

3I
l&

_
_

_
21

IU
23

2ll
G

_0
_

24
19

21
1

21
1.

0_
_

2.
19

:1
9

2S
I\

2.
l
!
I
'
l
~

2M
•

21
I
I
I
~
~

30
0

.
_

_
2

.
1!

l2
8

31
1

_
.
_

:I
t

II
no

at
'.!

_
_

2
.

11
12

5
31

1
0_

__
21

1
9
~
'
t
I

;!.
'lI

\
I-

-
0

0
21

11
I:!

9
2l

ir.
.
_

_
2

1
1

m
au

2
.

10
0n

2i
lIi

24
1!

12
.\

31
4

•
2

.
1

m
3O

'l
_.

0_
24

J{
I~
'1

31
1

_
0

'_
2

.
Il

l~
'U

3
U

0
_

_
0

2
.

IU
2.

3/
12

21
11

12
1

3
/
l
~

0_
__

2
.

1
9
~
'
1

2S
I\

_
0

_
2

.
11

12
1

2M
0_

._
,.

III
:?R

2l
lII

_
_

2
.

19
21

31
12

2
.,

IU
27

~
_-_

-..:
0

~~
i

19
~~

2!
H

_0_
0

2
1

'
10

01
m

._
._

2
.

1!
1:1

il
31

4
_

_
0

0
:!

t
19

27

I
F

oi
l

do
hl

lb
••

10
Ih

.s
e

sI
K

na
t.<

li
re

Il
v

.n
In

th
o

I.
lK

hl
LI
;I
~,

un
,l

on
lh

t
ra

di
oh

ta
to

n
th

o
rl

s.
W

a"
a

r
r
e
q
u
o
n
r
i
~
s

'"0
t'1

1.
.'·

...
...

1
I"

ki
lo

c)
'~

I.
·s

pe
r

""
co

nd
.

T
o

ob
ta

in
ap

pr
od

w
at

el
)"

tb
e

eo
rr

cs
l.

.•.
.d

in
ll

\1
'''

'1
1

lo
oa

rt
h

in
m
.
l
~
r
s
.

d;
"i

,l
o

30
0,

00
0

b
y

tb
..

n
u

m
b

er
01

kU
oc

yc
lt5

.
•

t·
1t

.1
"

t"
O

us
lr

U
tt

io
D

•
•

F
O

Il
on

l)
'.



Establishment of new radiobeacon transmitter installations virtually
stopped during the years 1932-1934; however system refinement was pursued
and in 1934 the Lighthouse Service established an unattended aid by
equipping a lightship for radio remote control of all facilities,
including light, fog signal, and radiobeacon (Ref. 3). Construction of
new transmitter installations resumed in 1935 and in that same year
officers of the U.S. and Canadian Lighthouse administrations adopted
identical principles of radiobeacon operation. A simplified signal timer
was introduced in 1936 and a radiobeacon buoy transmitter was successfully
tested in 1938. During 1939, the first radiobeacon buoy was placed in
service as North Channel Radiobeacon Buoy No. 10 in Boston Harbor, MA.

By March 1939, the Radiobeacon System had grown to 141 transmitters with an
estimated 4000 users (Ref. 5). The system configuration at that time is
shown in Figures 7, 8, and 9 (Ref 6).

2.2 COAST GUARD INVOLVEMENT

Under Presidential Reorganization Plan No. 11, made effective 1 July 1939,
by Public Resolution No. 20, it was provided "that the Bureau of
Lighthouses in the Department of Commerce and its functions be transferred
to and consolidated with and administered as a part of the Coast Guard.
This consolidation, made in the interest of efficiency and economy, will
result in the transfer to and consolidation with the Coast Guard of the
system of approximately 30,000 aids to navigation (including light vessels
and lighthouses) maintained by the Lighthouse Service on the sea and lake
coasts of the United States, on the rivers of the United States, and on the
coasts of all other territory under the jurisdiction of the United States
with the exception of the Philippine Islands and Panama Canal proper."
(Ref. 7)

Thus did the Coast Guard, then a part of the Treasury Department, become
responsible for the operation and maintenance of the Radiobeacon System, a
function which continues to this day under the authority of 14 U.S.C.
8l( 1) • ( Ref. 8)

Few changes were made in the early years of Coast Guard administration with
one notable exception, that of refinement of buoy instrumentation. In May
of 1941, the initial buoy installation in Boston Harbor was replaced by a
newly designated Graves Lighted Whistle Radiobeacon Buoy 5. This was
followed in June 1941 by the establishment of Cape Ann Lighted Whistle
Radiobeacon Buoy 2 and York Split Channel Lighteq Whistle Radiobeacon Buoy
1A. A fourth raqiobeacon buoy was approved for the entrance to Cape Fear
River, NC, and many others were to follow. These buoy installations were
designated Class D radiobeacons having an average effective range of 10
miles. (Ref. 9)
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2.3 THE WARTIME PERIOD

Under the provisions of its establishing act, the Coast Guard was
transferred to the Department of the Navy on 1 November 1941. With U.S.
entry into World War II in the following month, numerous changes were made
to the Radiobeacon System, including the immediate silencing of most
Alaskan stations and modifications to the operational characteristics of
many coastal sites.

Dimouts and blackouts of individual radiobeacons, as well as power level
reductions and site relocations, were instituted to various degrees at
various times during the wartime years in such a manner as to insure safe
passage of U.S. and allied vessels while denying the use of radiobeacon
signals to the enemy. Despite these restrictive actions, the Radiobeacon
System actually experienced growth during this troublesome period with at
least 10 new installations being established annually.

The year 1944 saw the end of radiobeacon silence at Alaskan sites, the
lifting of most operational restrictions at coastal installations and the
establishment of 18 new radiobeacon stations, mostly along the North
Atlantic coast. The reconstituted Radiobeacon System provided essential
support to maritime efforts which contributed to an allied victory and the
cessation of hostilities in 1945.

The Coast Guard was returned to Treasury Department
January 1946, to resume its normal peacetime mission.
Radiobeacon System consisted of 191 transmitter sites
10,000 users.

2.4 THE POST-WAR PERIOD

juristiction on 1
At that time, the
with an estimated

Construction of radiobeacons leveled off after World War II because of the
comprehensive coverage provided by the stations then operating. It was
during this period that the first major revision was made to the
Radiobeacon System. Individual transmitters were assessed on the basis of

. their coverage both singularly and with respect to other transmitters and
on the basis of accessibility ;0 the transmitter site. As a result of this
effort many transmitters were moved back from jettys and other difficult to
reach sites. The transmitted power levels of some transmitters were
changed, while other transmitters were deemed unnecessary and were
disestablished. Transmitters were installed at new sites to increase
coverage capability, and technological innovations from the wartime period
were introduced to the system as particular situations warranted.
Following this adjustment, the count of radiobeacon transmitters was 186
in April of 1949, and users numbered an estimated 20,000. (Ref. 4).

This period also saw changes in the rules, regulations, and international
agreements governing the use of Marine Radiobeacons. The International
Telecommunication Union (ITU) meeting at Atlantic City in 1947 recommended
a change in the radiobeacon frequency allocation from the prior
established band of 285-315 kHz to an expanded band of 285-325 kHz for
marine operation in ITU Region II. (The entire U.S. Marine Radiobeacon
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System is within the area defined by the Atlantic City Conference as Region
II.) The Extraordinary Administrative Radio Conference held in Geneva in
1951 for the preparation and adoption of new international frequency lists
for the various radio services agreed to the adoption of this expanded band
with an effective date of 1 November 1952. Thus, following the channel
spacing used in the band 285-315 kHz, five new fundamental radiobeacon
frequencies became available (316 kHz, 318 kHz, 320 kHz, 322 kHz, and 324
kHz). However, since aeronautical radiobeacons were then operating on
these frequencies, it was some time before the entire expanded band became
fully dedicated to maritime usage.

The importance of the Radiobeacon System as an aid to navigation was
evidenced when the Communications Act of 1934, as amended and revised to 1
September 1948, required t~at any passenger vessel of 5000 tons or more;
navigating in the open seas, be provided with an efficient radio direction
finding device.

International recognition of the value of this system was achieved when the
International Conference on Safety of Life at Sea, held in London in 1948,
established the requirement that every ship of 1600 tons or more must be
provided with an approved radio direction finding apparatus when engaged
in international voyages. Through. this action, the Radiobeacon System
became the only internationally mandated radionavigation system - a
distinction which continues to this day. In addition, the Safety of Life
at Sea Conference recognized that the field strengths necessary to obtain
usable bearings at the edges of the advertised service ranges depended upon
the sensitivity and selectivity of direction finders and the noise levels
due to atmospherics and other causes. Hence, it was recommended that
direction finding equipments (receivers) should have a sensitivity of no
less than 50 microvolts per meter ( llV1m ). Upon acceptance of this
recommendation by the ITU, the Coast Guard adjusted the transmitted power
of each U.S. Marine Radiobeacon to provide a field strength of 50 llv/m at
its advertised service range.

2.5 THE FIFTIES AND EARLY SIXTIES

By June of 1953, the number of radiobeacons had once again risen to the
leveL of 191 installations, an increase of but 5 from the 1949 level (Ref.
10). The user community had, however, grown much more significantly to an
estimated level of 40,000,spurred in large part by the regulatory actions
of the late forties. The Radiobeacon System remained essentially the same
over the next decade or so, adding or deleting a beacon here or there to
satisfy the immediate needs of the user community with minimal effect on
the overall system. However, one major modification was introduced - that
of field strength criteria at advertised service ranges. Pursuant to the
Radio Regulations adopted by the 1959 ITU Conference in Geneva, the field
intensities at the extremity of the advertised range in Region II were
changed to the following levels to permit satisfactory bearing
determination in the presence of atmospheric noise:

50 llv/m for Radiobeacons north of 400N
75 llv/m for Radiobeacons between 40 0 N and 31 0 N

100 llV/~ for Radiobeacons between 3loN and 30°8
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The Coast Guard adopted these field strength criteria in January of 1961 at
which time the system consisted of 194 radiobeacons (Ref 11). All Marine
Radiobeacons had their field intensities adjusted as determined by their
latitude. A few exceptions, accepted by the ITU, were made to improve the
service rendered in troublesome areas. The nominal field intensities
required to meet these criteria are listed in Table II (Ref. 12) • The
listed intensity levels have been fixed since 1961 and consequently are
those in current practice.

The 1959 Radio Regulations also stipulated that all radiobeacon emissions
must occupy the minimum practical frequency spectrum (bandwidth) and must
possess a frequency stability of a least 0.01%, characteristics that were
commonly observed in U.S. radiobeacon practice prior to that mandate.

Over the· years, different types of radiobeacons evolved to satisfy
particular needs. For instance f local or marker beacons for local use at a
nominal distance of 10 miles, transmitted a series of 0.5 second dashes for
a period of 15.5 seconds then remained silent for 14.5 seconds. Sequenced
beacons, in groups of three on a common frequency, transmitted an
identifying code for one minute and remained silent for two minutes during
two 10 minute periods each hour. These beacons operated throughout the
hour in limited visibility situations. Continuous beacons transmitted an
identifying code at all times in all weather conditions. Distance finding
beacons sent out synchronized radio and fog signals to permit measurements
of distance over limited ranges. Calibration stations operated upon
request to allow a mariner to determine the precision of his direction
finding equipment.

The locations and characteristics of the various elements of the U.S.
Marine Radiobeacon System as it existed in early 1963 are shown in Figures
10, 11, and 12 (Ref 13).

Radio direction finders (ship board receivers) also developed in
sophistication over time and automatic direction finding (ADF) equipments
found their way into the user inventory. The operational utility of ADF
equipments on large vessels coupled with increased acceptance of
radiobeacon navigatiop by the pleasure boat community presaged the need
for a reassessment of transmitted signal characteristic and an ultimate
realignment of the Radiobeacon System.

2.6 SYSTEM REALIGMENT OF 1963

Ease of operation and low cost to the user made the Marine Radiobeacon
System a major aid to navigation for the pleasure craft owners as well as
for the commercial users. Due to the phenomenal rise in small boating in
the late 1950's and early 1960's, additional radiobeacon transmitter sites
were sought to accommodate the more than 100,000 members of this user
class. However, the available radio spectrum had become saturated to the
point that it was virtually impossible to add another station without undue
interference. In an effort to alleviate this problem, the entire
Radiobeacon System was reassessed during the early 1960' s and several
major changes were effected during the months of June and July 1963.
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TABLE II.

fIELD INTENSITY REQUIREMENTS

RECUIRED ~SITY AT ONE MILE*
ADVERrISED IN MICROVOLTS PER MEIER

:RANGE

(Mi) * SEA WATER GREA'r

SOP.V;m 7S)JY/m 100;w/m LAKES

10 500 750 1000 550
15 150 1125 1500 800
20 1000 1500 2000 1100
25 1300 1950 2600 1.1150
30 1500 2250 3000 1800
35 1S00 2700 3600 2150 .
1&0 2100 3150 _200 2550
1&5 2400 3600 1&800 2950
50 2700 _050 51100 3400
55 3000 11500 . 6000
60 3300 1&950 6600 -350
65 3600 5400 7200
70 3900 5850 7800 5400
75 4200 6300 8400
80 4500 6750 9000 6600
85 4900 7350 9800
90 5300 7950 10600 7850
95 5600 8400 11200
100 6000 goOO 12000 9300
,,0 6800 10200 13600
120 7600 ,,400 15200
130 8400 12600 16800
11&0 9300 13950 18600
150 101&00 15600 20800
160 11500 17250 23000
170 12600 '8900 25200
180 13800 20700 21600
190 15100 22650 30200
200 16600 2&1900 33200
250 25100 37650 . 50200
300 37500 56250 75000
350 5.900 82350 109800

*Nautical Miles for Sea Water
Statute Miles for Great Lakes
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As noted earlier, a sequenced beacon is one whose transmission are time
shared with other beacons operating on the same frequency. Historically,
three stations time-shared two ten minute periods each hour in fair weather
and operated throughout the hour in foul weather. A major revision to
system operation was introduced in June of 1963 whereby sequenced beacons
would operate one minute on/five minutes off in groups of six radiobeacons
to a frequency. The purpose of the change was to relieve band congestion
and to make room for possible additional radiobeacons. In addition to the
re-grouping modification, the distinction between fair and foul weather
operation was eliminated, thus providing ten minutes of operation per hour
from each station under all weather conditions. All radiobeacons in the
United States and Canada were changed to the new mode of operation by the
end of July 1963. This was a tremendous engineering feat requiring the
utmost of planning, coordination, and cooperation amoung the U.S. Coast
Guard, the Canadian Department of Transport, and the user community
(Ref. 14). Comparison of the resultant configuration, Figures 13, 14, and
15, (Ref. 15) with the immediately preceeding configuration, Figures 10,
11, and 12, clearly shows the enormous scope of this near-immediate system
realignment.

Concurrent with the above change, the type of radiobeacon emission was
changed from keyed-carrier keyed-tone transmission to continuous carrier
keyed tone transmission. This latter type of emission is more suitable
than the former to ADF usage in that a continous carrier minimizes jitter
and hunting effects. As an added aid to those users with manual direction
finders, a 10 second dash was added at the end of each operating minute at
all sequenced stations to enhance their ability to obtain accurate
bearings in a timely fashion.

A further related modification was a change from amplitude modulation to
dual carrier emission (Ref. 16). In radiobeacon usage, dual carrier
emission is the simultaneous transmission of two RF carriers whose
frequencies are separated by 1020 Hz (the desired modulation frequency).
One carrier operates continuously at the designated station· frequency.
The second carrier operates 1020 Hz above the first and is keyed in
accordance with the station code. The keyed carrier is transmitted at half
the power of the continuous carrier thereby yielding a modulation of 70%
after detection. This type of emission, which remains in current usage,
has the advantage of transmitting the same amount of information while
using half the bandwidth required by amplitude modulation. In theory, this
change allowed the addition of more radiobeacon stations. In practice,
however, full advantage of the narrow bandwidth characteristic of dual
carrier emission could not be realized until direction finders were
redesigned with compatible narrow IF bandpasses. This was a very gradual
process over the next several years.

Following the realignment of 1963, the system configuration remained
essentially unchanged over the next few years with only minor· adjustments
where necessitated by operational considerations. System instrumentation
did, however, exhibit change with the gradual introduction of various
solid state components and sub-systems which partially replaced some of
the older tube-type equipments. This was followed by the eventual
deployment of fully solid state transmitters in the mid-sixties.
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2.7 THE DEPARTMENT OF TRANSPORTATION YEARS

In April of 1967, the U.S. Coast Guard was assimilated into the newly
formed Department of Transportation (DOT). This administrative change had
no immediate effect on the Radiobeacon System and the Coast Guard continued
with the routine maintenance, operation and refinement of the system. In
its charter, the DOT was designated as the principal provider of civil air,
maritime, and terrestrial navigation systems. This function received
statutory recognition in Public Law 89-670, the legislation creating the
New Department. In April 1972, the DOT published a National Plan for
Navigation (NPN) to address the major civil air and marine navigation
systems. Prominent among the latter was the Radiobeacon System about which
it was stated in part that:

"Continued operation of the marine radiobeacon system will be
required for backup to more accurate systems and to provide a
navigation system which is suitable for the multitude of recreational
boats... Current plans are that the transmitting system will be
augmented and reconfigured to provide better service to the large
number of users of the system in selected areas of the United States."

At the time the NPN was pUblished, the recreational boat user community
exceeded 200,000 members. The Coast Guard, anticipating the increased
needs of these users, had already initiated a planning activity to satisfy
such needs while concurrently maintaining and improving the service
provided to the commercial user. This activity, eventually formalized as
the Radiobeacon Improvement Program of 1974, identified the following
goals:

1. Optimization of radiobeacon service to meet current requirements
2. Reduction of support costs

The separate Coast Guard Districts responded with plans to address these
goals which incorporated inputs from perceived needs as voiced in Coast
Guard conducted surveys of the user communities and requirements analyses
conducted within the involved Districts.

During the years 1975 and 1976, coordinated plans were prepared for the
Atlantic and Gulf Coasts, the West Coast, and the Great Lakes areas by
consolidating the individual plans submitted earlier by the various Coast
Guard Districts. Although the resultant plans did not accomodate all of
the specific recommendations of all commands, they were the result of an
exhaustive analysis of what had been recommended and what could be
accomplished under the constraints of frequency availability and
interference-protection. The plans did, however, provide for the orderly
transition from the then existing system to a new cO,nfiguration which
satisfied the cited goals in the following manner:

Optimization

1. Provide the mariner with improved radiobeacon service where he
wants it and the type of service he desires.
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2. Effect efficient utilization of the existing marine radiobeacon
frequency band.

3. Convert as many radiobeacons as possible from sequenced to
continuous operation in order to provide the mariner with
maximum fix information per time unit, convert marker beacons to
continuous coded operation, and convert all beacons from single
characteristic code to multiple characteristic codes.

4. Assign maximum ranges, up to 150NM where possible, to all
radiobeacons where such increases prove merite.J and beneficial to
the mariner.

5. Provide an almost continuous two line fix capability at least to
50~IM offshore or to the 100 fathom curve, whichever is greater.

Cost Reduction

1. Convert to a standardized totally solid state design transmitter
installation.

Implementation of the various features of the plans was initiated by a
Coast Guard directive, since overall responsibility for the Radiobeacon
System was made a Headquarters function of the Radionavigation Aids Branch
of the Aids to Navigation Division, Office of Marine Environment and
Systems. In the past, the separate Coast Guard Districts were somewhat
autonomous in regard to radiobeacons under their jurisdiction.

In contrast to the almost immediate change of 1963, the improvement of 1974
was a very gradual undertaking eventually leading to the system as it
exists today. The revised DOT NPN of 1977 attested to the fact that the
Radiobeacon System was undergoing change and the Federal Radionavigation
Plan, prepared jointly by DOT and DOD in 1980, contained the following
reference to the status of Marine Radiobeacons:

"There are approximately 200 Coast Guard-operated marine
radiobeacons. Operation of these systems will continue through the
1990' s. The system is being modernized, expanded slightly and
reconfigured to prOVide better sevice in response to·the increafLng
demand. This effort includes establishing 37 new stations,relocation
of some others, changes in type of operation of selected beacons, and
changes in frequency. These changes will improve service by
providing more beacons, improving signal availability, and prOViding
service in many area where coverage does not exist. The changes in
frequency will result in more efficient use of the RF spectrum and
will allow for additional beacons in some areas if needed."
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The optimization portion of the system improvement of 1974 was
sUbstantially completed by the end of 1980. Of the many changes
introduced, the most observable were the conversion of many radiobeacons
from sequenced to continuous operation. The operational changeover
greatly simplified the equipments necessary at the affected transmitter
sites. Evidence of this simplification is shown in the before and after
photographs of the transmitter configuration at a typical installation
(Eastern Point, MA), Figures 16 and 17. In sequenced operation, Figure 16,
considerable hardware was required to maintain the necessary time
reference control. In continuous operation, Figure 17, these equipments
were no longer needed, greatly reducing the complexity of the site.

As to cost reduction, experience with solid state transmitters established
the superiority of such equipment over older vacuum tube designs in terms
of reliability, maintainability and savings in power consumption. The
efficacy of such designs, demonstrated over the preceding decade, led to
the development of specifications for the first Coast Guard-wide
standardized solid state transmitter in 1977 (Figure 18). The first
installation of this design was established at Guard Island, Alaska in
August of' 1978. In the final version of the Radiobeacon Improvement
Program of 1974, adopted in the Spring of 1980, provision was made to
introduce Radiobeacons of common total solid state design throughout the
near-term future system.

An organizational change also occurred in this time period the
formulation of the Office of Navigation within the Coast Guard in May of
1980. With this change, responsibility for the operation and maintenance
of the U.S. Marine Radiobeacon System was assigned to the
OMEGA/Radiobeacon Branch of the Radionavigation Division of that Office.

3.0 THE CURRENT SYSTEM

23
19
13
12
11
62
15
20
17
7

RadiobeaconsNo.

On 1 January 1982, the system consisted of 199 radiobeacons configured as
shown in Figures 19, 20, and '21. Individual site characteristics were as
noted in Appendix A (Ref. 17). Radiobeacon installations by Coast Guard
District at that time were:

CG District
1
3
5
7
8
9

11
12
13
17

The Federal Radionavigation Plan of' 1980 projected that the Radiobeacon
System would provide service to some 423,000 users by 1982.
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FIGURE 16. SEQUENCED RADIOBEACON AT EASTERN POINT, MA 18 JULY 1977
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FIGURE 17. CONTINUOUS RADIOBEACON AT EASTERN POINT, MA 14 JANUARY 1980
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FIGURE 18. SOLID STATE RADIOBEACONTRANSMITTER (AN/FRN-40)
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The bearing coverage provided by this system is shown graphically in
Figures 22, 23, and 24. Fix coverage (two or more beacon coverage) is
shown in Figures 25, 26, and 27. Fix coverage is provided everywhere
within the Great Lakes.

4.0 THE NEAR TERM FUTURE SYSTEM

The Radiobeacon Improvement Program of 1974 as amended to 1980 will result
in the deployment of a new generation of radiobeacons of common solid state
design. A photograph of a typical transmitter is shown in Figure 28. The
near-term future system (late 1984) will ccnsist of the stations listed in
Appendix A and the additional stations listed in Appendix B.

The addition of 8 installations about the Atlantic and GUlf Coasts will
result in increased areas of fix coverage, particularly off the west coast
of Florida as shown in Figure 29. The envelope of bearing coverage will
remain the same as that shown in Figure 22. The additional 14
installations about the Great Lakes will increase the redundancy of fix
coverage in that region. Pacific and Alaskan coast coverage will be
unchanged.
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FIGURE 23.
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FIGURE 28. TRANSMITTER, RADIOBEACON, CDWQ-NX1000BD (250W)
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II'IQAI, UIlI) .-.:lIClN CA&MATClN SfA1lClNS

All .....~ CIIIlIftaIIly .... the _ ~ far olinIian ..,., _ lIDWoel CIIrirr 1"'-2 IlllillianJ... whM r..a. and~ a
ItIiIblr nlIII 01 5 miI& n.;, IIIijpd dwlwiIDc ;. twR~ IJt •~ dah. the CIftlIW ...... bM& ..- ""III p8 __
1hr ..... ill a-d an dw IiIhr _ ....~ In the __ IpIDIl c:aIinaan .mar a.nr.. .... rhr apmrat 01
11['.~ spCaIllIliIrllicn..-. will ,.. br &iwll

Spei::aJ llIliIr_ apmajan will br INlir ~ up3l'l ...... in aMIR III dw diIftt __ in wlur diIftt dw CIIilrllUl ..un ;. kared.the ....
and diIrria lima 01 wtldI 1ft IiIIId an po m Thr dIy. _ and~ CIIl wtldI IpIDIl c:IIilrllalft .mar ;. dIsind IIUI br __ If .."iz ;. dIsnd an
.... ....... ... _ limr dlar II'IIMliaIiDn CIIl .."~ ;. cIIIIirId _ br IpIlQfiocl UPl" lI'Iivai • dw ..... an _ ... and hwr IpElfIOd.
..... .....- nlIl" br.-.-llJt _ 01 dw...., w!liIdt'" CI ... huiI&.

Posilion
5calion

Laliru.. Lona......
N 'IV

Fre·
quenq'
.kHz)

Charar~rislic

Easm Poim SWiuft. ..... ' •••••••••••• 42 ~ d 70 39 54 298 325 EP I. • 8 8 •• "'_no " IoKaled 011 III
_~lIldw/lil~

dleck~red buildin,

eane,. Island LiaRl 5oalio... NY • • • • • • • • 40 ~ 35 1-.0035 .ao C3 18 •••••• 881 Caliltrari<Jn anjlab~

0800 Iv 1800 11ue.1
II__It un requesr tv

Rock••,· s'allUn on
1568 mHz FM

Cape Nay Po.nl. NJI................. :wl5600 74 57 ~2

Cape Henry Lill.. Station. v • 36 55 37 760026

Thomas Poinl Liahl Slalion. Md.' •••••• 38 H 56 76 26 1I

305' .ao C\ 18... • •••• I

306 .ao F2 \- _ • - _ •••••

293 .ao F3 I- - •• • •••••

"'nlenna lueated un liahl.

5p«.a' f.aN whi,~ h,hl
01 100 cp d.spl.yed ar
north <ftlt~r oIliahl
""""1 d...irIa ca'ibrarlUll.
wisiltw from 909- Iv :170".

FUIf cahltratoun :!9~ kHz
lui..... pruced..r~ on
p XVI. XVII. IU c!lan~

IQ .eo kHz. dip flaahulll

, ......t for spKial calibrarion .,.,~ may .. made ..ia Caul (illlrd aa.l1O M.nhfleld INMf.....ia Gloucnln Scation on 2182 kHz Durin, cahbrarion
dinct __nication with £asl"n Puim Liahl SII'ion can .. made on VHF 157·1 111Hz

• Req_1 for calibr.lion .,.,ic~ IIlIISI lie ~¥ed 24 hUll,. 11\ ad.._~ ..ia VHF.FM cha_1 16 c1S6.8 mHII .. 11\ -itina to G.Jmmandn. Cuut C;...rd
GfOIIp Cape M't". Cape M.y. N. J 08204.

• Req_1 for calibralion '""" may also lie ma. in ad..a"" directly to Commandtr. Balrimore Grwp. U. S Coal Cillard. Bid, 70 USCG y.rd Ball,_.
Nd.21226.

• Req_1 fur calibralion ,""d may also lie made Via c...sl CiIIIrd Group Hamprun Roa.1i On VHF·FM Cha_1 161156.8 mHz.
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IADlOIlACON SYSTIM-AnANnc ANO GULl' CXlAST-Iy "..,..ci.

SlQUiNCID

Fteq. Sc.cion Chataceeriscic Range Lac. CN) Lona· CW)
kHz l-.ical mila) .. H ..
286 I HIGHlAND HI c···· ..) 100 42 02 24 70 O~ 40

0 NANnlCKET I.S. NS C··· •• ) 100 4O~00 692800
III MONTAUK POINT MP C·· ••••) 12~ 410402 71 ~I ..7
IV AMBROSE T I·) 12~ 40 17 ~2 73 ..9 ~2

V GREAT DUCK ISlAND GO C···· ••) ~O 44 08 ~2 68 1....7
VI EXEcunON ROCKS K (... ) 20 40 52 ..1 73 44 18
VI MANANA ISlAND WI c·· ..) \00 "!"548 69 19 !8

298 111 CAPE HENLOPEN HL (e •••••••) 12~ !8 ..7 !9 75 O~ 26
IV CAPE HENRY CB (••••••• e) 150 !6 55 3~ 760027
V OREGON INLET PI (......, 125 354606 75 H 24
VI CAPE LOOKOUT a (••••••• e) 150 }4!600 76 ~2 16
n OAK ISLAND OA (..... ) 70 H 5! 33 780206
01 CHARLESTON 5 (...) 12~ 324528 79 50 ~6

~ U IJTTLEGULL J (....) 20 "I 1222 720629
t.1V CLINTON HARBOR a (........) 20 411600 72 3110

308 U PARTRIDGE ISlAND IC) U (...) 50 45 I" 13 66 03 17
111 SOUTHWEST HEAD IC) N I· .) ~O 44 36 O! 66 54 20
IV WEST QUODDY WQ C··· •••• ) 20 444854 66 ~7 04
VI SEAl. ISlAND (C) H I·· ••) 40 ..! 23 28 6600H
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IADIOIlACON SYSTIM-ATl.ANTIC AND OU&I COASTS-Iy ....__ (C.,'tI)

CONTINUOUS

Sudan 1l&n&e Lar. (N)
(nau,ical miles) ....

Lana. (W).. ..

216 DaY TOllnJGAS OE (....) 110 24" 56 12" 18- PUNTA TtJNA X (....) 55 115925 655508

290 QlESAPEAJCE UGHT CO (.... ...) 50 56 5415 15 42 41

290 FllYlNG PAN SHOALS JlP (.... ....) 50 ~~ 29 01 11 ~5 24

290 FllEEPOllT II (...) 20 28 56 21 95 181M

291 NOBSKA POINT NP (......) 20 41 ~58 105920

291 HALfWAY llOCK H1l (.......) 10 4~ ~9 21 100215

291 FIllE ISLAND JlT (... .) 15 40 ~148 131309

29~ OCEAN an' INLET OC (... ....) 10 38t9~ 15 05 18

294 WJSSJPPlIUVEll GULF G (...) 20 292624 .5654
OUTLET APPROACH
IJGHTED HOIlN IUOY NO

294 ]UPITEllINLET J (....) 125 Z6 56 54 801M 54

295 $OTUATE HA.RBOR SH (.......) 10 42 II 56 10 4312

295 IllENTON REEF III (.... ...) 10 4125 i5 112322

296 GALVESTON G (...) 12' 29 1940 94 44 20

299 HlWBORO INLET Q (....) 25 2615 33 80 1M 52

~ WOIIUPOINT C (....) 125 ~1338 .0124

~I PORTLAND UGHTED PH (.... ....) 30 433131 10 05 31
HOllN IUOY P

301 BlOCK ISLAND II (.... ..) 20 410909 11 33 01

302 EAST llOCKAWAY INLET Ell (....) 10 40 35 II 134' II

304 BOSTON UGHTED IH (........) 30 422H2 104100
HOIlNIUOYI

304 AJlANSAS PASS Z (....) 125 2150 18 V1 0332

506 ST. JOHNS Jl (...) 125 30 23 09 812351

301 SOtrrHWEST PASS ENT. OT (... .) 125 28 54 19' 89 25 43

• CL.EVELAND LEDGE CL (........) 10 413151 704142

• MANASQUAN INLET MI (.. ..) 20 400603 740203

• INDIAN JUVEllINLET III (.. ...) 10 38 36 35 750406

309 HATrEllAS INLET STAnON HI (......) 30 35 1227 75 42 21

310 SMITH POINT SP (.......) 20 37 52 47 76 II 03

310 GEORGETOWN , (....) 30 H U21 791106

310 EGWONTICEY H (....) 170 273602 12 4539

310 SABINE PASS , (....) 50 294219 9351 U
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IACIOIIACON SYSTIM-ATLANTlC AND ow COASlS-1r ........,.. (CMt''')

CONTINUOUS

,.... Star.. OIanaftiaric "lip Ur.IN) wllI·IW)
kHz (.....rial miln) .. H •

311 CHAnIAM 01 (........) %0 41.tO 17 fa ~7OZ

3lI SHINNECOCX INUf SN (.....) %0 <40 ~O 32 722144

312 JIIV! '''THOW IAN1C , (....) 10 314711 743436
UGH'tID HORN IUOY'

313 CAP! CANAvnAL Z (....) I~ 212736 10 32 36

314 MATINICUS aocx .... (.....) 20 434700 61 ~I 19

314 IUZZAJlDS lAY .. (.... ....) %0 412347 710202

314 COYEPOINT CP (.... ....) %0 312310 7622"

314 SOUTH PASS WEST jE'1TY .. (..) 'C) 21 59 2~ 190129

314 ILU.OS SANTIAGO PASS PIL (.... .. ....) In 2604 23 97 09 ~1

316 ATLANT1C QTY AC (......) I~ 3921 " 742437

317 WOLP1'IAP YO (... ...) %0 37 23 24 76 II 24

317 TYlEI 1'1 (.....) I~ 320111 10 'C) 45

311 CAP COD CANAL CC (.... ....) 20 414619 703004
IUAICWAl'D

311 SANJUAN L (....) 112114 660703

319 ,JONESINL!T JI (.... ..) 10 40 34 50 733424

319 DELAWAIlE UGHnD D (...) 10 3127 II 74" 06
HOaNIUOYD

3%0 THE CUCXOLDS CU (.... ...) 10 434646 fa 3902

320 SAYlaOOK lIlEAICWAl'D 51 (.......) 10 41., 47 722036

320 CAP! SAN ILAS W (...) I~ 2940 10 15 2126

321 DIAMOND SHOAlS os (... ' ...) 'C) "0913 n 1750

322 POIl1SMOUTH HAUOa NCE (.. ....) 10 430416 704231
INn' CASTLE) UGHT

322 NEW IEDPOIU) HI (.. ....) 10 413721 705422

322 BARNEGAT INUf .. (.... ..) %0 394~ 21 740621

322 MIAMI U (...) 100 254542 100102

323 c:.w:ASIEU UT (... '.) I'C) 294642 932034

324 WACHAPIlEAGUE INLET WI (... ..) 10 373424 n 3730

\25 !AS!'!llN'POINT EP (.....) 10 423450 70 3954

32~ POllIo'T JUDITH '} (e ••• ....) 10 4121 ,19 7. 2855

325 BRANT POINT H (.... .. _.) 10 .. I 1721 700527

325 CAPE MAY CM 1-· _. ..) 10 3856.111 7.. 52 20
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c

IPICIA1 UCllO DlItenON .....DB c:AUMATlCN STATIONS

•AlI_iollllnlllmi...acollli_lfdurillleheciftwnquiredfOlcalibracion..ichbyedrolWrnoduJaceclClC'l'cIA-2emiuion).a«pc ..iwft_.... lCl<Ihawe.
I'II~ tift. 01 , llIilet. Their uailfMd chametiJcic ia crlnsmitted ,.,a tolped bl' I 2o--and duh, rhe comp.... MIl- lIei... e.pared r..iClf Eft mi_.
The _na illocared on che Iilhe acftICtIIN un/til orhe,.,_ indicared under"Recnatb.·· In die _lIIlp1Ciol calibracion ..na i_riens ..ich CM OPftlCioll 01.11' NCIiobncon crlnsmiuion, che lpecial calibracion MrYa ..ill _ be aiwa.

$peicaJ calibracion operacion ..ill be madeonly upo NqUnC inadya_co che diacricc CDCIlmandet in ..hoMdiacricc die calibrarion IUcion is Ionced.dw addnu and
4il&ricc limia oI ..hich are lilred on p. m. The day. cime Ind fnquency on ..hich IplCial calibraciollMrYire is dajnd rnuac lie acared.1I MtYa ._indollllotll
.....nc.. lilted. dw ciftw chac lnlllmiuion on _II frequency ia dnired _c be lpecified. UPolllI'riwal at cJw aw;on on cJw dace and hour IpKilioId, _iDll
..--may be CD__ by _ ol __I "hiade"lUII Of fIaa hoiac.

YclC1Mk. Lon&i"*.
N. W.

•
I.aI Anplet 14hr $cacion. Calif' .......... 3342 30 .. 11. l) 02 311 4IlI N2 C•• .....,
Poi.. llulll Li.hr, ClIiI.... • •• .. • .. .. • • ... 3'" 10 •• 122 l' 04 310 N2 C•• .....,
Alki Poinc Li.hr $cation.WuI\.' •••••••••• 4' 54 " .. 122 25 10 300 410 02 C••• .....)

Ciurcllaland 14hr Sracion. Alulca ...... '" " 26 4' .. 131 524' 294 4IlI Q2 C•••• .....)

Iu!len Poillc 14hr. Ha_ii' ............. 21 1100 .. 1" 06 30 310 410 I' C•••• ....,
PoiIII Loma Li,m. Calif. ................. 32 39,.. •• 11' 14 30 311 410 Y2 C•••• .....)

AIIm Head Lithe, I.e. (CacL)' .............. 23 13 •• m 21 36 300 T C·)

Poi.. Am- 14hr, 1.<; (CacL)' ., ••••••• 49 19 50 •• 123 l) ... 320 T C·)

Fort s..- WhII'f14hr • ............... 46 12 24 •• 123" 00 293 410 K3 C••• .....)

I a..-r for IpICillI calillncion ..",iclt may aJao '- __ eo e. G.... TennilUll IaJand or Commander. E h e-c Guard Diacricc loan).
e011 ""'l"ftC chrou.h Victoria ....i.. Jbdio. VAK.
s 011 .....c cllnlllihCom~ Thimencll Cllur Gun! DiIrria. Snn~. Wllh.
• 011 NqUnC chnllllh Coue Guard $catiDn "'-ia. or Illlsmi. '-r 10 Commander Thirtftntll Couc Guard Diacrict (ClIn) Snft~. Wash. 91174
, 011~ chnlllih e-c Guard <:o-aiAcionl $cation HonoluJu. Ait $cation 8ar!lera Paine 01 aulsmic lerm to Commander. foumench Cout Guard
Dimicc (oatI) HClIlIlIuIu, Ha"liL

Reproduced from
best available copy.
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IADlOliACON SmlM~AOFlCCOAST AND 'AOFlC IS&ANIlS-a, '-1__

SIOUINCID

Freq. Sc.ian Characrt'riacic Ranac Lac. (N) lon,. (W)
kHz (naulical miles) • # " I ' N

288 I CAPE F1ATrERY P (....) 100 482! !O 124 .... 08
U JAMES ISLAND JI (.... ..) '0 47,.. 16 124!846
JU CA.RMANAH. (Can.) 0 (-) 3' 048 !6 43 1244'01
IV AMPHlnuTE POlloo"T. (Can.) A (..) '0 48" !I 12' 32 24

).IV SANDS HEAD. (Can.) G (...) 20 49 06 22 1231806
n·v POINT ATKJNSON. (Can.) V (-.) 30 49 19'1 1231549
UI S1STEll.S ISLAND. (Can.) M (..) 30 492913 1242600

302 I·IV POINTLOMA L (....) 1'0 3239'9 1171434
n·v LOS ANGELES A (M) 70 334231 1181'0~

U1·VI POINT ARGUELLO 0 (...) 150 34 3....2 1203834

I CAPEARAGO Y (....) '0 4! 20 29 1242227
III WILLAPA BAY UT (... .) 20 46 44 O! 12404311
IV CAPE DISAPPOINTMENT 0 (...) '0 46 16 3' 1240302
V CAPE BLANCO Of (... .) 100 42'018 124 H 48
VI YAQUINA HEAD W (...) '0 4014036 124~ 42

I LANGARA ISLAND. (Can.) H (-) 60 ,.. 1'23 133 O~ 30
U nuPLE ISLAND. (Can.) 0 (...) ~ ,.. 17 !, 130 '2 '0
JU BONILLA ISLAND. lCan) L (....) 60 H2934 13O!808

314 n POINT WILSON Q (....) 30 480840 1224) 12
DI SMITH ISLAND G (...) 20 48 1906 122)0 H
IV RACE ROCKS. (Can.) J (....) 40 4817 H 12! !I 48
V NEW DUNGENESS U (...) 30 4810~ 12! 06 30

318 I LENNARD ISLAND. (Can.) K (...) 30 4906 !8 12) )) 20
II QUATSINO. (Can.) 8 (._) '0 ~2629 12801'1
IV PINE ISLAND. (Can.) P (....) 40 ~ )833 12743 3)

MARKEll

Freq Scacion Lac. (N) Lun,. (T)

kHz I' N .' N

304 WHlffiNSPIT 48 21 !I 123 4~ .~6

310 CAPE BEALE. (Can.) 48 47 12 12) 12 )1
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IAlllOUACON SYSTIM-'AClAC COAST AND 'ACIl'IC ISLANDS-I, ..........d ••

CONTINUOUS

Freq. Sc.rion CIloncrerisric lUn,e Lar. (NI Lon. <OW)
kHz <_ical m~eo) .' I. I ' "

207 EGG ISLAND UEM C......) ~ 51 14" 1274957

218 'IUNCE IlUPER.T PIl C··.....) 100 54 15 49 1302520

23l VICTORIA. <Can.) YJ C··......) 75 483745 1231900

248 DEAD nEE. (Can.) z Cli_) ~ '3:n 01 131 56 23

285 NEWPOIlTIAY NE C...) t5 3"335 II 117 5243

286 CA'E SPENCE& T C·) 200 "II" 136 3117

286 ILUNTS R.EEf UGHTED B& C·- ...) t5 40 26 25 1243015
HOllN IUOYI

286 PIGEON POINT PI C·..• ..) 40 371051 122 23 36

2lI8 SAN LUIS OIISPO SL C-·_) 20 35 09 45 120 4535

289 MAIUNA DEL llEY Nil C.....) 10 335746 1182740

290 POINT PINOS P C·..·) 10 363102 121" "

292 CAPE ST. JAMES, <Co...) C] C-" ••••) 100 515610 1310054

292 CAPE HlNOIINBROOK OW C·") 100 60 14 18 146 3148

292 DANA POINT DP C- ••••) 15 3327 15 11741 26

292 POINTllEYES R C···) 10 375945 1230120

292 TlUNlDAD HEAD n C· -) 15 410315 124 III 58

294 SANTA IARIARA 51 C-·_) 10 34 24 24 11941 36

294 SANTA CIlUZHARBOR SC C-··..) 10 365738 122 0003

295 PlY! PlNGEa D C-) 60 571618 1333742

296 OIETCO IUVEa I C-) 20 420249 1241601

296 LONG lEACH LB C--) 10 33 43 23 118 II 10

296 POINT BONITA I C-) 10 3748" 122 31 42..
296 PIEDRAS BLANCAS PI C···· -) 15 353954 1211706

298 CAPE ST. ElJAS 0 C..·) 150 59 47 48 144 36 II

29lI NOSS LANDING HARBOR NL C......) 10 36 48 24 121 47 \5

300 HUNBOLDT BAY H C-) 50 40 4104 124 13 15

302 ETHELDA lAY. (Can.) 'It: C· ....) IZ5 5~ O~ 05 129 41 12

305 SAN FR.ANCSCO APPROAOI SF C-_·) 17 374500 1224130
UGHTED HORN BUOY SF

307 AVALON AV C·· _.) 10 33 20 56 1181929

307 FORT BRAGG N (..) 20 J9 25 5.. 1234829

JOB OIANNEL ISLAND C (......) 10 34 09 21 119 13 J5

310 MORRO BAY M (..) 15 . 352146 120 5Z III

310 ST GEORGE R.EEf 50 C-·..) 20 41 5013 1242346
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IADIOIUCClN S'l'STIM-P"CRC COAST AND ,,,cite ISlANDS-I,~....... (e-'1I1

CONTINUOUS

JIftq. Surian CJaanmriICic ... 1M. (N) Loa,. (W)
IdU (_ical mileo) ... ....
51-4 FAJlA1lON ISLAND f (--) 50 37.148 1230002

314 ST. PAUL SPY (- ........) 1'0 570930 1701336

,.. VENTVRA MA1UNE VM (- ..) 15 304 1. 046 1191609

316 COLUMBIA RIVEa CR (.... _) 20 0461106 12.1058
Al'PJlOAOf UGHTED
HORN IUOY CR..

317 MlSSlONIAY MI (.. _) ·15 32 4530 1171533

318 CAPE DEaSION tIT (_..) 100 560007 1304 08 04

319 UDONDO 8EAOf lUI C·..._) 15 335027 1182HO

520 POINT AIlENA A (..) 50 38'720 1230404 28

320 CAPE JaWANDA K e-·) n ..51258 123'812

m POINT Still S (-) 50 36 1822 121)4 02

m EDlZHOOK K e-·) 20 48 08 25 1232404

323 ANACAPA ISlAND AN C·· ••) 10 304 00 57 1192132

523 OCEANSIDE ex C·......) 10 33 12 304 1172337

32. GtJAaD ISLAND J (....) 100 "2647 131 5245

524 UMPQUA IUVEJl U (_.) 20 .3 39 049 1241150

m CRESENTOTY c (_..) 20 41040411 124 11 23

m IODEGAHEAD 10 (- ...) 20 38 1839 1230352

m GIlAYS HAIUlOa G (...) 50 046 54 17 1240750

", I\I.EJl.T lAY. (Can.) AI. (..._) 2' 50 3'12 126'528

3)4 CAPE SCOTT. (Can.) ZES (..-. -) 75 50 046 57 1212531

359 TOfINO. (Can.) YAZ (......._) 50 0490254 1254216

361 SANDSPIT. (Con.) ZP (.- .._) 50 531148 131 56 33

". EStEVAN POINT. (Con.) EP (.....) 100 49 22'9 126 32 30

371 AcnVE PASS. (Can.) AI' (......) 2' 48'226 123 1723

510 MaNNES ISlAND, (Con.) MS (.. -) 100 '21542 1284318

385 lAWN POINT. (Can.) LZ (........) .., "2'24 UI 54 49
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GlEAT LAKES RADIOBEACON SYSTEM - Iy fNquenci••

SEQUENOD

ft... (if.., ...... aw-..o< ...... WI tNI '- .W,
'HI ........ I_I

292 I WHITEJ'lSH POINT. MI. (....) 100 46 4611 14" 21
U CAIlIBOU ISLAND. ONT. A (..) .4Q 472023 11 .f9 32
111 ),fAIlQUETI'E. MI. " (...) 60 46 32 47 172230
IV SLATE ISLAND.ONT. I (....) 30 "3711 16 5946
V ),fICHIPlCOTE.lIJ ISLAND. Q (....) 30 4,.515 11 3545

ONT.
VI WJCHIPICOTEN HAIlIlOR. Il (...) 30 4756U 145427

ONT.

I CLEVELAND.OH. e (....) 50 413032 114304
U LONG POINT. ONT. L ,....) .4Q .f233oo 10 0320
111 POIlT COLBOIlNE. ONT. Z ,....) 35 425207 791510
IV ERIE HAIlBOIl. PA. Y (....) 20 420921 10 04 17
V LONG POINT.ONT. L (....) .4Q 423300 101)320
VI POIlT COLBOIlNE. ONT. Z (....) 35 .f2 52 07 79 15 10

U DEVILS ISLAND. WI. 0 (...) 70 470446 904344
HI TWO HAIlBORS. MN. P (....) .4Q 470051 9139 ..
V DULUTH HAIlBOIl. MN (....) 70 464649 920516
VI KEWEENAW LOWEll. £NT ,....) .4Q 46" 12 .2554

298 II POt'NT BETSIE. MI P (....) 50 444130 16 15 II
III MILWAUKEE. WI M (..) 50 430137 1752 "
IV MUSKEGON, Ml. e (....) 50 431336 16 20 23
VI INDIANA HARBOIl.IN. Y (....) 70 414051 172628

I OWEN SOUND.ONT. X (....) 30 443443 10 56 19
U COWNGWOOD,ONT. e ,....) 50 443029 10 12 33
UI HOPE ISLAND, ONT. F (....) 50 44 54 50 10 1000
IV SNUG HAIlBOR, ONT. Il (...) 50 452226 10 1138
V GEREAUX ISLAND.ONT. I (....) 30 454439 80 39 35
VI KlLLARNEY.ONT. K (...) 30 455805 81 29 22

302 I DETOUR IlEEF. MI. (....) 40 455651 835412
II ' POE IlEEF. MI. " (...) 40 454141 84 2143
IV DETOUIl REEF. MI. (....) 40 455651 135412
V LANSING SHOAJ.. MI. Z ,....) 50 455412 11 3342
VI GJlAYS JlEEF. MI. X (....) .4Q 454557 150913

I PORT WELLEIl. ONT. V (....) 30 431439 791306
U IUIlUNGTON BAY. ONT. Il ,...) 25 43 1104 79 4726
IV PORT WELLEIl. ONT. V (....) 30 43 1439 791306
V BURUNGTON BAY.ONT. Il (...) 25 431104 79 4726

II MAIN DUCK ISLAND.ONT. Y ,....) 30 43" " 763820
III POINT PEnE. ONT. P (....) 30 435020 77 09 19
IV OSWEGO. N.Y. " ,...) 60 432824 763101
V IlOCHESTEIl. NY. M (..) 60 43 1525 775611

II SANDUSKY.OH X (....) 40 412917 82 41 39
III SOUTHEAST SHOAJ.. ONT. H (....) 40 414940 122740
VI ASHTABULA, OH. G (...) 40 41 "06 80 47 46
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c

GREAT LAKES RADIOBEACON SYSTEM - By frequ.nci•• (Cont/el)

SEQUENCED

.... Cinup -- Cllatlftft..c ...... 1M ,N, I.uotI 'WI
Ub ........ ......,
501 I snJRGEN BAY CANAL, WI. (a a a.) 20 ~4742 17 1141

m KEWAUNEE. WI. G (a a.) 20 ~2727 172935
IV NINNEAPOUS SHOAL, N1. Y (a. a a) 20 453454 86 59 56
V LUDINGTON. NI. Ca.·••) 50 4357 11 86 27 36
VI RAWLEY POINT. WI. L (....) 50 ~ 1240 873030
U ST. NAllnNS. WI. SM (... ·.) 60 453016 864528 ••••••

312 I KEWEENAW. WI. C (....) 50 471340 II 37 27
II ANGUS ISLAND.ONT. I' C··· .) 30 411409 19 00 25
III ROCK OF AGES. WI. Z ca a ••) 40 475200 19 1150
IV WA...1TOU.WI. W C· .) 100 472512 1735 II
V PASSAGE ISLAND. WI. X (a •••) 10 4113 24 112154
VI EAGU HARBOR. WI. J (••• a) 100 472740 1109 32

I COVE ISLAND.ONT. 0 C· ••) 40 451940 II ~09
n HARBOR BEACH. WI. U (...) 70 435046 12 37 53
UI THUNDER BAY ISLAND. WI. K (a. a) 70 450213 13 It 40
IV COVE ISLAND. ONT 0 (a ••) 40 451940 '14409
V GREAT DUCK ISLAND. ONT. B C· •••) 40 453130 12 57 48
VI fORT GRAnOT. WI. P (e a ••) 70 430017 12 25 22

Q)NTlNUOUS

285 CHICAGO.IL RT C·· • .) 20 415321 87 35 26
286 BUFFALO HARBOR. NY. BL (a •••••••) 10 4252 14 715409
2lI6 GODERICH.ONT GO C··· •••) 30 434448 114355
2lI6 GROS CAP REU. ONT A c·a) 20 46 3045 843654
286 SHERWOOD POINT. WI. SP C··· ....) 10 ~5334 17 2600
211 FlANKPORT. WI. I'll (.......) 10 ~3750 86 1442
211 LA POINTE. WI. V C··· .) 20 4643~ 90 47 05
289 WANlTOWOC BREAKWATER WO ca • ...) 10 44 0534 17 3837

WI.
290 DETIlOIT RIVER, WI. W ca .) 20 420003 130828
290 GIBRALTER POINT.ONT. TZ C· ....) 25 433650 79 231:>
293 nBBETS POINT. NY. Q ca •••) 20 ~0603 7622 14

304 SILVER BAY"'N. SB C••• a •••) 10 471653 91 1551

304 WAUKEGAN. JL. W (...) 10 4221 31 174848
314 SODUS OUTER UGHT. NY. SZ (••• a •••, 10 431639 765127
316 GRAND HAVEN. WI. GO C·· • ...) 10 00327 16 1522
316 PORT INLAND. WI. PI (......) 10 455109 15 52 38
316 SUPEJUOR ENny SOUTH SN C··· a.) 10 46 4237 920022

BREAKWATEll. WI
317 GREEN BAY. WI. K (...) 20 ~3912 175404

311 fAIRPORT HARBOR. OH. I'P C···· ....) 10 414604 II 1652

320 ALPENA. WI. AL C· • ....) 20 450336 83 25 22
320 CALUWET HARBOR. IL. KX C·· • ...., 10 414334 172936

320 NORTH WANITOU ISLAND NU ca ••••) 10 450116 15 5727
WI.

320 TACONIT HARBOR, WN. TH C· ....) 10 4731 II 90 5524
320 TOUDO HARBOR. OH. 17 C· ....) 15 414543 13 1944

322 PRESQUE ISU HARBOR. PX ce ••• ....) 10 46 34 21 172221
WI.

322 ROUND ISLAND PASSAGE. RD C·· • ·..) 10 455034 84 36 55
WI

322 SOUTH BUFFALO. NY. B C· •••) 60 425001 715204

324 PLUM ISLAND, WI UW C·· • ·.) 10 45 1842 86 57 28

324 SHEBOYGAN, WI SY C·· • ...., 10 434458 8742 15

325 THUNDER BAY. ONT P C··· .) 25 482557 89 II 46
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GREAT LAKES RADIOIEAeON SYSTEM. By frequencies (Cont'd)

MARKER

.... -- laiN) ~lWl

kIb . . H

216 1Arn.E ISLAND.ONT. 414506 17 33 24

288 COGOUItG.ONT. 435712 780953

290 GJV.VElJ,y SHOAL. WI. 44 01 12 833218

299 PORT STANLEY. ONT. 423918 81 1249

306 WcNAB POINT. ONT. 44 28 23 812336

314 OSHA'II'A.ONT. 431552 784919

316 PORT COVEll, ONT. 424651 10 1206
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APPENDIX B

NEAR FUTURE ADDITIONAL RADIOBEACON STATIONS
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Freq Station Range Lat (N) Long (W)
kHz Mi 0' o '

ATLANTIC AND GULF COASTS

290 Yankeetown, FL 150 29 00 82 45

303 Chincoteague Inlet, VA 20 37 54 75 22

306 Watch Hill Light, RI (V) 10 41 18 71 55

306 Horton Point, NY (III, vI) 20 41 05 72 26

313 Wrightsville Beach, NC 20 34 09 77 50

316 Stratford Point Lt, CT (III, vI) 20 41 09 73 06

316 Naples, FL 20 26 09 81 48

- 322 Thomas Point, MD 20 38 53 76 26

GREAT LAKES

285 Pentwater, MI 10 43 46 86 28

285 Port Washington, WI 10 43 22 87 50

287 Holland Harbor, MI 10 42 45 86 15

289 Michigan City, IN 10 41 43 86 53

298 Racine, WI (V) 80 42 43 87 45

300 Port Clinton, OH 10 41 30 82 54

302 Oak Orchard, NY (III, vI) 30 43 23 78 30

302 Charlevoix, MI (IV) 30 45 20 85 19

302 Tawas, MI (III) 70 44 16 83 29

314 Manastee, MI 10 44 15 86 24

320 Port Senelac, MI 20 43 25 82 30

322 Algoma, WI 10 44 35 87 28

323 Huron Harbor, OH 20 41 24 82 33

325 St. Joseph, MI 70 43 19 86 53

100 copies
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