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IMCO ACTIVITY IN 
MARITIME SATELLITES 

By Lt. Cdr. R obert E. Fl'nto11, U.S. Coast Guard 
E~. NoTE: 'J'.h~ following ~tide is. adapted from a paper delivered before the Assembly Meeting of the Radio 

Techrucal Comm1ss1on for Manne Services, Seattle, ·wA., April, 1973. 

Introduction 

THE SUBJECT of maritime satel
lites is not new to the Radio Techni
cal Commission for Marine Services 
(RTCM), its Assembly Meetings 
having provided a most useful forum 
for interchange of technical informa
tion in this burgeoning field over the 
past several years. What has changed 
is the increased sense of anticipation 
in the maritime community. As a re
sult of the frequency allocations made 
at the J 971 World Administrative 
Radio Conference for Space Tele
conun~nicalions ( WARC-ST), the 
extensive research programs being 
funded within the United States and 
abroad, and most importantly, the ur
gent user needs, it now appears that 
operational maritime satellite systems 
\'ill soon be a reality. The impetus for 

this development on an international 
basis has been the Inter-Govern
mental Maritime Consultative Or
e;anization (IMCO) , whose Panel of 
E:-:pcrts on Maritime Satellites is now 
ntensively studying the implementa
rion of such a system by 1978. The 
purpose of this article is to outline the 
aistory of IMCO activity in maritime 
<"\tellites, to describe the work that 
has already proceeded in the Panel, 
~d to extrapolate this to a specula
"Jve characterization of a first-phase 
maritime satellite system. 

":he Panel of Experts on Marltimo Satellites 

Our readers are familiar by now 
ith the origin and the general orga

nization of IMCO (see Proceedings, 
'\o,·ember 1972. ) The Sub-Commit
:ee on Radiocommunications, one of 
\·clve standing Subcommittees under 

l.MCO's Maritime Safety Commit
·tt, is concerned with the applicalion 
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of radio to the safety of life a t sea, and 
it is under its ausoices that the Panel 
of Experts on Ma.ritime Satellites has 
been established. The Panel was in
stituted by the Maritime Safety Com
mittee early in 1972 as a subsidiary 
body of the Radiocommunications 
Sub-Committee, recognizing the 
urgent need for a maritime satellite 
telecommunications system and the 
work that had been previously ac
complished 'by the Sub-Committee in 
analyzing satellite applications to 
world shipping. This had included a 
1970 statement by IMCO of opera
tional requirements for satellite serv
ices, which was used extensively in 
the preparations for the 1971 
WARC-ST and which was of ma
terial assistance in obtaining fre
quency allocations for maritime satel
lite development and deployment. 
Additionally, concurrent with its 
study of the maritime distress system, 
the Sub-Committee had developed a 
useful data base on the technical 
aspects and utility of satellites in en
hancing maritime safety. 

The Panel was intended to amplify 
and intensify these studies, serving as 
a catalytic agent for international ac
tion culminating in the acquisition in 
1978 of an operational maritime satel
lite capability. Its terms of reference 
are as follows : 

l. Study the operational require
ments of a maritime mobile satellite 
system. 

2. Study the essential characteris
tics of a satellite system. 

3. Study the critical system ele
ments; for e,xample, ship terminal. 

4. Prepare cost/benefit and mar
keting studies leading to a cost evalu
ation. 

5. Consider and make recommend
ations for a program of experiments 
and development work. 

6. Prepare a report for the first 
meeting of a proposed international 
conference in 1975. 

The Panel hopes to complete its 
work in 1975. At that time, it is plan
ned that an international conference 
would prepare and ratify an agree
ment providing for international sup
port of the new system. An organiza
tion, as yet unspecified, may be 
formed to prepare final system speci
fications and to settle the details of 
system operation and maintenance. 
Assuming favorable progress in tech
nical and administrative problems, 
operational availability would com
mence in 1978. Overall, the timetable 
for implementation represents an am
bitious work program, but at the same 
time is an apt commentary on the de
gree of urgency with which the mari
time interests view the emergence of 
satellite technology. 

Operational Requirements 

The original motivation for satel
lites, as reflected in the 1970 IMCO 
statement, was their possible use in 
the maritime distress system. It was 
felt that the present system was inade
quate because of its exclusive de
pendence on terrestrial communica
tions, which cannot provide suitable 
links at all times. However, it soon 
became apparent that this was only 
one manifestation of the larger prob
lem of maritime communications, 
which is characterized by poor reli
ability, long message delays (5-6 
hours average) and use of obsolescent 
methods. Accordingly, first priority 
has been assigned to the development 
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of maritime satellite "public corre
spondence" communications to pro
vide the ship and its owner with high
quality voice and data circuits. This 
priority has been reinforced by the 
increasing congestion being experi
enced in the HF maritime bands, and 
the limitations of that medium in 
providing new services such as wide
band data, etc. Fortuitously, the pub
lic correspondence and safety cate
gories form a symbiotic relationship 
of sorts; a satellite system designed 
primarily for commercial traffic can 
b~ ve~ effici~nt for safety and distress, 
with little increased cost but with 
considerable benefits to the maritime 
community. 

Satellite navigation and surveil
lance have not received much support 
within IMCO. To a certain extent 
this refl ects a degree of satisfactio~ 
with current systems such as 
O MEGA, TRANSIT, LORAN and 
DECCA. Possibly more important, 
though, are the subliminal fears on 
~he .Pa~t of the user community that 
mst1tut1on of such a system would 
invariably involve some form of user 
charges; at the same time, many Ad
ministrations feel that the cost of a 
second satellite in each oceanic region 
will make the total system noneco
nomic. The concensus which appar
ently has crystallized is that the first 
phase maritime satellite system should 
not preclude the eventual addition of 
radiodetennination facilities, but that 
the public correspondence function 
will largely determine the system de
sign. Parenthetically, it should be 
noted that there is considerable inter
est in both the Union of Soviet So
cialist Republics and the U nited 
States for at least a minimal naviga
tion capability. 

The latest IMCO view is outlined 
in document MARSAT ES.1/WP 1 
of November 1972. Table I summa
rizes the salient points of that paper. 

Performa nce Charoderistlcs and 
Critica l System Elements 

At the meetings of the Panel, the 
usual practice has been to establish 
a Technical Working Group to pre-
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pare draft material relating to per
formance requirements and technical 
characteristics. This group has con
centrated on the first-phase system, 
and has drawn heavily on reports 
previously prepared for the Intema
tinoal Radio Consultative Committee 
(CCIR ) and others. Each system cle
ment (ship terminal, satellite and 
earth station) has been considered. 

Agreement has been reached on the 
type of orbit (geosynchronous) and 
coverage areas desired (all sea areas 
up to 70° N and to 70° S for 24 
hours; polar regions as possible) . If 
there is a priority to be assigned, it is 
likely that the Atlantic basin from the 
U.S. East Coast to the Persian Gulf 
would be considered most important. 

At its next session in London (30 
April-4 May 1973), the Panel hopes 
to complete a listing of the overall 
technical parameters of an optimal 
system and its interface with the in
ternational telecommunications net
works. These will, no doubt, be 
reviewed carefully prior to the final 
system definition, and many of the 
unknowns or unresolved issues will be 
defined. 

Table II presents information on 
the e>q>ected technical characteristics 
of a first-phase maritime satellite 
system. 

Cost/Benefit Studies 

IMCO has not examined this sub
ject in depth, but has received the re
sults of several independent studies 
conducted within individual Admin-

istrations. It is expected that the Sep
tember 1973 meeting of the Panel wit 
concentrate on an economic assess
ment of the system in preparation fo: 
the proposed Conference of Govern
ments in 1975. 

Those studies that have been ac
complished form a useful basis fer. 
evaluation. H owever, each has ap
proached the overall system with a 
different baseline, and therefore it is 
difficult to make comparisons be
tween studies. Many of the param
eters that impact on system cost am: 
benefits have not been completely de
fined, such as ship antenna gain, sate'.
lite power per channel, number o: 
ground stations, and system reliabilin 
Additionally, of COUI-:;c, the size of th~ 
user population and its demand fcr
telecommunications services are onl 
speculative forecasts at this time. 

The Maritime Administratio_ 
looked at the total use of satellites t 

improve the economics of ma~ 
transportation. It developed a re\-e
nue benefit based on the applicatio 
of a single percentage point "beneF. 
factor" through actual comparison 
historical cost and revenue ex'Per:
cncc. Assuming this can be achievec.. 
a pessimistic cost benefit per ship pt= 
year of $117,000 was forecast, wi~ 
a corresponding optimum yearly ben
efit of $468,000. 

Other investigators have approac. 
ed the problem purely from the pul:
lic correspondence vie .... rpoint; i.e., the 
costs of operating a satellite syst~ 
without reference to its projectec 

TABLE I. 
MARITIME SATELLITE OPERATlONAL REQUIREMENTS 

a. Size of participation____ Initially, larger vessels with high traffic loads. Es~ 
mate-4,500 ships in 1980. 

b. Numbers of channels_____ Not agreed. To be based on traffic statistics and/or ~ 
satellite capabilily. 

c. T ypes of services-------- Telephony: 
I. Public correspondence 
2. Ship operations 
3. Dislress 
4. hybrid-quality dependent on direction of ~ 

mission. 
Data. 
Facsimile. 
Radiodetermination- undecided, but not precluded. 

d. Coverage -------- --- - 70° N. to 70° S.- 24 hrs. Polar regions-as possible. 
e. Connectivity ---------- Should be capable of direct through-dialing to the i:;

temational telephone network. 
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benefits. A recent COMSAT paper 
presented curves for two values of 
ship traffic per year ( 500 and 5000 
minutes) and two voice qualities 
(marginal and good) . In this study, 
a good quality voice circuit through 
a 10 db antenna would cost approxi
mately $8 per minute. Another study, 
using a different baseline, arrived at 
an economic cost of $9 per minute 
when a ship antenna gain of 9-13 db 
is assumed with 1000 watts DC power 
available from the satellite. Although 
these two examples show close agree
ment, the cost per minute can assume 
almost any value, depending princi
pally on the selection of antenna 
gains, satelli te power, voice quality re
quired, and actual traffic loading. 

Overall, there appears to be a good 
basis for optimism concerning the 
costs of maritime satelli te system. The 
benefits are not easily quantifiable, 
but should become clearer as oper
ational experience is gained with the 
system and as the shipping commu
nity learns the many uses to which 
reliable communications can be put. 

Organizational Arrangements 

Although there has been wide
spread agreement within IMCO con
cerning the need for and utili ty of a 
:naritime satellite system, there has 
:iaturally been a diversity of ap
proaches advocated for the imple
:nentation of such a system. To some 
Jegree, this dichotomy of views repre
·ients a fundamental philosophical dif
~erence between European and Arner
.:can concepts of system ownership 
and operation. On a larger basis, 
:hough, it is a manifestation of the 
real problems which may be encoun
:ered .in establishing international 
5atellite systems without adequate 
precedents for resolution of the im
";>Ortant economic and managerial 
.ispects. 

The basis for discussion of organi
'!3.tional arrangements within IMCO 
!las been a document submitted by 
.he Soviet Union to the first Extra
rdinary session of the Panel in No

-ember 1972. (Provisional Principles 
Jor the Establishment of an Interna-
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TABLE II. POSSIBLE SYSTEM CHARACTERISTICS 

a. OrbiL -----------------
b. Launcher capacity ______ _ 

Geosynchronous with low-inclination ( ±5° or less ) 
300-400 Kg per spacecraft. 

c.Modulation ____________ _ Voice: 
1. Private-call quality- high quality: 

a. Narrow-Band Frequency Modulation 
(NBFM). 

b. Continuously Variable Slope Delta Modu
lation (CVSD) . 

2. Service-call quality high intelligibility: 
a. Adaptive NBFM 
b. Phase Delta. Modulation (PDM) 
c. Quadrature Modulation 
d. Delta Modulation (DM) 
e. Transmit Control Techniques. 

Data: 
1. Phase Shift Keying (PSK ) 
2. Frequency Shift Keying (.FSK) . 

Ranging: 
I. Side-lone ranging 
2. Pseudo-noise-code ranging. 

d. Access delays----------- 1. Public correspondence--15 minutes for 99% of 
the time 

2. Distress and SAR- 2 minutes for 99 % of the time 
(not yet agn~ed ) . 

e. System availability _____ _ Dependent on service required. 90%, 95 % and 99% 
of the time of the worst expected one-hour period. 
User input required. 

f. Ship antenna gain ______ _ Two types: 
1. 10-25 db for public correspondence. 

g. accessing _____________ _ 
2. 0-4 db for distress, low-speed data, radiodeter

mination. 
FDMA probable in both directions. 

tional Organization for a Maritime 
Satellite Service) . It was prepared as 
a "base-line" approach for the pro· 
posed International Conference of 
Governments in 197~75, which is in
tended to adopt among other things 
an agreement on the establishment 
of an international organization for a 
maritime satellite service. In concept, 
it favors a new International organi
zation with a structure similar to 
IMCO (Assembly, Council and a 
permanent Directorate), with full 
powers to finance, establish and 
operate a maritime satellite system. 

Most countries have viewed the 
USSR paper as an important contri
bution to an assessment of organiza. 
tional arrangements. With the excep
tion of the United States, all have 
endorsed the need for an interna· 
tional conference to resolve the points 
of issue. There is not a clear indica
tion as to whether the majority of 
Administrations believe that a new 
organization is required. Opinions on 
this point range from the new full-

scale organization as proposed by the 
USSR to the limited use of existing 
international organizations as pro
posed by other Administrations. 

The United States, while firmly 
supporting the need for a speedy de
ployment of a maritime satellite ca
pability, has consistently believed that 
not enough is yet known of system re
quirements to effectively consider or
ganizational arrangements, and that 
it was desirable for all Administra
tions to refrain from establishing pre
maturely a world organization that 
could later prove not responsive to 
maritime needs. It advocated the es
tablishment of an enlarged Maritime 
Satellite Committee in IMCO to re
view the broad range of issues. Ulti
mately, this Committee would be re
sponsible for recommending the most 
suitable organizational arrangements, 
consistent with maritime needs and 
economy. 

At this time, there is not an ~<>""Teed 
IMCO position on organizational ar
rangements. Although the Panel will 
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attempt to develop a recommenda
t ion for the 1974-75 Conference at 
its April 1973 session, it seems prob
.able that it will take quite some time 
to resolve the multitude of questions 
involved in organizational arrange
ments. 

Proposed COM SAT Maritime 
Satellite System 

Apart from the work being pur
sued within TMCO, the Cornmuni
<:ations Satellite Corporation (C0~1I
SAT), through its wholly-owned 
subsidiary COMSAT General Cor
poration, has filed with the Federal 
Communications Commission an ap
p lication for authorization to con
struct and operate a communications 
satellite system to provide communi
cations services to the U.S. Navy and 
to commercial fl eet operators. The 
Navy portion, popularly referred to 
as GAPSATCOM, is intended to pro
vide a two-ocean UHF ( 225-400 
MHz) tactical communications capa
bility to its operating forces during 
the time between failure of the LES-6 

and TACSAT satellites and the de
ployment of the Fleet Satellite 
Communications System (FL TSAT
COM), slated for mid-1976. Upon its 
launch in September 1974, the system 
is expected to provide a broad band 
( 500 KHz) UHF channel and two 
25 KHz channels, if requested by the 
Navy, for a period of 2-3 years. Since 
an improved Delta launch vehicle is 
being used with a modified Hughes 
Telesat Satellite, similar to that used 
in the Canadian domestic system, ex
cess capacity would be available and 
is being used for L-Band maritime 
services. During the first few years, 
the Navy use will absorb most of the 
spacecraft power; in the last few years 
of the five year design life-time, the 
entire satellite power can be switched 
to the L / C band repeaters. Operating 
with sub-satellite points at 15° Wand 
176.5° E longitude, the Atlantic and 
Pacific Oceans will be served by new 
earth stations to be lor..ated in South
bury, Connecticut, and Santa Paula, 
California. Two types of ship an
tennas are tentatively planned for in-

An arti,I' ' renderin9 of NASA's advanced ATS-F satellite similar lo one planned for a 
maritime salelllle system. Courtesy U.S. National Aeronautics and Space Admini"rotion, 
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stallation, which may be proi.~ 
COMSAT on a lease~..: 
design competition within !=.... 
The first is to be used for "-oice 
high speed data, ha\ing a :i:Jia•c:::im 
gain of 20db, a ph)'sical dia~ 
3', minimum EIRP of 36 dB\\ 
a receive sensitivity of - I & ~ 
The second will provide JO\, 
data service (50-100 wpm te ~ 
through a hemispherical co,·era....~ 
tenna with 16 dBW EIRP and a.si=: 

sitivity of - 27 dB/°K. 
COMSAT has concluded th:u 

service can be marketed to an a' 
of 400-600 ships over the fi,,-e 
lifetime, and expects to generarr 
average annual revenue per ~ 
$24,000 throughout the five year 
riod 1974-1979. The combined nw-
nues from the Navy and L / C 
maritime services appear sufficieo· 
enable it to recover its $701I '. 
segment investment, as well as a .,, 
opportunity of achieving a profit. 

In making its proposal for mari 
satellite service, COMSAT has 
its belief that deployment of its S). 

is not intended to prejudice the 1 
tenn organizational arrangements 
growth of maritime satellite sen· 
Tt believes that this first system 
provide an important service in 
early time frame, and concu 
permit an opportunity for experi 
tation of new concepts and 
niques with possible eventual app · 
tion in a long-range maritime sate 
system. 

Conclusi·ons 

Although many details remain 
be resolved, the interest and pace 
activity in maritime satellites 
academic the issue of whether such 
system will be deployed. For the f 
seeablc future, the international 
ter of action will remain wi 
IMCO through its Panel of Ex 
Through this unique maritime fo 
it is hoped that reasonable c 
effective solutions can be develo 
for the myriad problems now pl~ 
ing mantm1e tclccommunicati 
The progress that has already 
made in a relatively short time gh 
abundant reasons for optimism. 

By Larry C. N. 
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SPEED COMMUNICATION 
By Larry C. Manning 

Eo. NoTE: The following article is reprinted by permission of Sealif t, a Military Sea lift Command publicalion and 
by permission of the author. The republication of lhis material does nol constitute an adoption by the Coast Guard 
of the views and opinions expressed. 

IN EACH OF man's journeys to the moon, through 
hundreds of thousands of mi:les of space, U.S. astronauts 
-eldom have been out of touch with Earth. Television pic
mres beamed to Earth have been seen on millions of TV 
>ets- while the astronauts described in living color what 
they saw and their reactions to it. 

And yet, those who sail the Earth's seas in ships still 
depend upon messages sent and received in Morse code, 
a system developed in J 838, at a rate far below man's nor
mal speaking speed of 120 words a minute. 

Lack of modem maritime communications is especially 
gnificant when one considers the fact that ships carry 

-ig per cent of the world's products, by volume. By value, 
'Ibey move 93 per cent. Compare maritime communica-

tions with those existing in the air industry-which en
able air controllers to contact aircraft worldwide in min
utes-and one wonders if the maritime industry is not 
missing a bet. 

In a report to the American Institute of Merchant 
Shipping, Edward P. Fitzgerald, an Exxon official, indi
r.ated just that. "Never," he said, "has there been a time 
that a technology has so far advanced beyond the imple
mentation of its capabilities by the maritime industry." 

Need for more effective communications between ships, 
and ship to shore is evident. In the past two years, at least 
five large commercial vessels have gone to the bottom 
without successfuJly sending a distress message. In each 
case, at least 20 lives were lost. 



Shlp explosions, fire or breaking up generally result 
in loss of power whlch accounts for inability to send a 
distress signal. Other reasons include equipment failure, 
or improper operation of equipment because of seamen's 
lack of familiarity with it. 

In November 1966, the SS Daniel]. Morrell sank on 
Lake Huron at 2 a.m. More than a day and a half later 
a search was started for the shlp. Lack of communications 
caused the delay since it was not known the ship was miss
ing for 36 hours. Despite the fact that two shlps were 
in the immediate area, 28 men died. 011ly one survived. 

In another instance, a burning Norwegian vessel was 
sighted off Greenland by a Polish shlp which could not 
communicate with the blazing vessel by either voice or 
radio. When a U.S. Coast Guard vessel arrived on the 
scene, three men still on the ship were saved, and four 
bodies were recovered. Another 25 had abandoned ship. 
They never were found, despite a two week search. 

Many other examples could be listed, all of which 
dramatically point up the need for better communications. 
Other factors also are involved. 

Crew morale is one. With better communications, crew
men could be more promptly notified of family emer
gencies. Same goes for emergencies aboard ship which 
require medical assistance or guidance. Vessel movements 
and diversions could be better controlled if a rapid com
munications system were in operation, and needed repairs 
could be scheduled before a ship arrived in port. Current 
weather forecasts would help save lives and damage, and 
transmission of up-to-pate information would enable fleet 
owners to make more intelligent and cost-saving decisions 
which are required every day. 

It's probably an exaggeration, but not too great a one, 
to state that hundreds of lives lost and millions of dollars 
squandered could have been saved if the maritime in
dustry had made the investment required to develop ma
rine communications systems comparable to those existing 
in other transportation fields. 

But something is being done. Unfortunately, much of 
the effort takes the form of studies. And studies, as any 
student of human endeavor can tell you, share a charac
teristic with the angleworm. Divided into several parts, 
they continue to exist and proliferate. Studies too often 
generate bucketsfull of worms-and few solutions. 

The American Institute of Merchant Shipping (AIMS ) 
has recently completed one technological assessment and 
economic analysis of a satellite communications system 
for U.S. shipping. O ther studies have been conducted by 
the Department of Commerce's Maritime Administration 
and by the Coast Guard. 

A satellite marine communications system has been pro
posed which would harness techniques mastered in space 
flight and research-and which would provide a commu
nication blanket for the Atlantic, Pacific and Indian 
oceans. Ship distribution is estimated at 35 per cent in the 
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Atlantic and in the Pacific and 25 per cent in the Incfu= 
ocean- 95 per cent of total ship traffic. 

The U.S. Navy is a stride ahead of the merchar.: 
marine in efforts to provide 20th century communications 
for ships, with a Global Rescue Alarm Net already being 
developed. Compact and simple transmitters will linl 
Navy shlps with space satellites which can relay messages 
literally around the world, instantaneously. 

Obviously, Navy shlps spend substantial time at ~.i. 
In the past merchant ships spent much time in port, load
ing and unloading. However, with development of ne-.
types of cargo vessels and tankers, mercllant shlps now 
spend as much as 65 per cent of their time at sea. Tiu.: 
aggravates the communications problem. Out of sight and 
out of reach, ships are more or less going it alone whee 
effective utilization of intermodal transportation systezm 
demands timely communication among all elements of the 
system. 

Consider today's $20 to $65 million investment in ;i 
single ship, and one again must wonder why so little 
money has been spent to improve communications. 

According to Gerard P. Yoest, who is coordinating 
AIMS push for adoption of a navigation-com.municatioru 
system using space communications satellites, "A E~ 
pean consortium could well develop the first marine satel
lite system." "That would have," he warned "a detrimen
tal impact on competitiveness of the U.S. merchant ma
ine, and on our balance of payments and worldwide eco
nomic position." 

"European nations possess the ability to launch a man. 
time communications satellite," he added, "and so do the 
Japanese." He also reported that the USSR is interestce 
in the Inter-Governmental Maritime Consultative Orgr 
nization's (IMCO) satellite planning-and would p~ 
ably support development of a satellite communicatiom 
system. · 

At present eight American companies are working wi 
the Maritime Ac:Jministration in a test program. ~ 
include American President Lines, Chevron Shipping Co.. 
Exxon, Farrell Lines, Marine Transport Lines, MC>Cft 
McCormack Lines, Texaco Inc., and United States Lina 
Focus is on obtaining data that would enable a compila
tion of requjrements for an operational system. 

In a survey of 12 large shipping companies, Ants 
asked if they would use satellite navigation services, 
they would use satellite surveillance activities, and if ttt 
shlp masters would .welcome such services. Sixty per cem 
answered yes to the first question with positive respome 
to the other two queries being 100 per cent. 

T he AIMS study also reported on increases in ship
ping-and time ships spend at sea. In 1969, the wor 
fleet consisted of more than 21,000 ships, with 10,000 • 
sea at any one time. Projections for 1980 indicate th~ 
will be 25,000 ships with almost 14,000 at sea at a gh-a 
time. Growth of the sea population will be about 40 pe-
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cent although numbers of ships are projected to be up only 
18 percent. What does that indicate? That communica
tions will become even more important. 

At eight words a minute, 1970 telegraphic transmissions 
required about 125,000 man hours a month. Projection 
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for 1980 is 380,000 hours, up 200 per cent. Number of 
radiotelephone calls in domestic high seas will jump from 
104,000 in 1970 to 418,000 by 1980, an expansion rate 
of 30 per cent per year. Theme of the day then may be, 
"That line is busy." 

Even now delays are commonplace. Mail deliveries to 
ships require weeks with radio-telegraph transmission time 
averaging 12 hours. While mail delivery is reliable, radio
telegraph reliability is labeled "poor." So is that for radio 
teletype, radio telephone, facsimile transmissions and data 
and emergency messages. And cost is high-or at least 
higher than satellite costs are predicted to be. 

Median cost for radio telegraph messages is about 38 
cents per word with radio teletype costing 6 cents per 
word. Radio telephone? Deposit $6 for three minutes, 
please. 

Present systems have other limitations. Transmitter 
frequencies are severely limited with telephone transmitter 
power inadequate-which means short range capability. 
Data. and facsimile capability are similarly inadequate. 
Another disadvantage of existing systems is that no mean
ingful standards have been set for design of reliable 
equipment or its operation. 

Equipment reliability is 70 per cent, accordingly to an 
1967-69 IMCO study with propagation reliability only 
80 per cent. All of which reminds one of the Vermont 
farmer who told a tourist seeking directions, "You can't 
get there from here." 

What type of communications service is needed? Ac
cording to AIMS, rapid access and high reliability for 
voice, facsimile, teletype and data communications. That 
means average delay of no more than 10 minutes and 99 
per cent reliability. Only automated methods of contact 
should be used, AIMS reports, and an effective system 
must be interconnected with the general telecommunica
tion networks. They recommend leased systems with 
standard charges, and refunds to the user for time equip
ment is not operational 

The obvious question is, cost? AIMS studies indicate 
that satellite communications would cost 3 cents a word
considerably less than the present 38 cents. That figure is 
based upon an assumption that 1,500 ships in the Atlantic, 
Pacific and Indian oceans would use the satellite system. 
A relatively small sum of $6,000 a year would handle the 
leasing of all shipboard and space hookup systems. And 
that estimate includes the maintenance of shipboard 
systems. 

Present costs, according to an operator of 150 ships, are 
$6000 per year for a ship, plus $4000 for maintenance. 
Apparent savings of $4000 a year would be boosted even 
more since no amortization would be required for leased 
shipboard equipment. 

Will ship communications ever be linked to satellites? 
T wo March events pretty much tell the story. At a meeting 

(Continued on page 173) 
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BOTTOM'S UP 
CAPSIZINGS AND falls over

board account for the majority of 
recreational boating deaths in this 
country. In 1972, for example, 574 
fatalities were attributed to capsiz
ings and 337 resulted from falls over
board. 

Contributing to small craft capsiz
ings are such unsafe prac:ticr.s as ex
cessive speed, overloading, improper 
loading, and disregard for adverse 
weather conditions. In the instances 
of falls overboard, improper loading 
is the primary cause, though equip
ment failures occasionally are 
rc.-sponsible. 

The following true stories are 
drawn from among the accident re
ports on file at the Coast Guard's 
Office of Boating Safety. Each nar
rative illustrates why the Coast Guard 
is so concerned about the large num
ber of accidents that involve capsiz
ings or falls overboard. 

Boat Upside-down, 
Causes One Man to Drown 

Four persons aboard a 10-foot 
outboard (rated with a load capacity 
of 350 pounds) were victims of a 
tragic capsizing in which one man lost 
his life. 

The operator, a guest couple and 
their small child were out on the New 
River near Meadow Creek, W. Va. 
But they weren't out for long. Shortly 
after getting underway, the over
loaded boat began to ship water and 
soon capsized. The operator swam to 
shore; the woman guest remained 
with the boat and was able to keep 
herself and her child afloat until they 
were rescued downriver some time 
later; the husband, a non-swimmer, 
drowned. 

For his failure to equip the boat 
with personal flotation devices, and 
for overloading the boat, the operator 
was charged with negligent operation. 

Rough ride . ... over the side 

A father and son were enjoying a 
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fishing trip on Narragansett Day in 
Rhode Island. The two were aboard 
their 16-foot fiberglass boat which 
was powered by a 65 horsepower 
motor. As the day wore on, the 
weather conditions deteriorated. Fi
nally, the father decided it was time 
to head back to shore. With the son 
at the controls, the boat was home
bound at speeds of up to 25 knots; 
however, it was a difficult journey as 
the small boat was tossed by five-foot 
seas and buffeted by 30-knot winds. 
Suddenly, a steering cable clamp 
broke and the vessel swerved to the 
right. The father, standing in the 
stem of the boat, lost his balance 
and fell overboard, whereupon he 
was struck by the boat's propeller. 
The fatality is listed as a "drown
ing," but so many other factors were 
responsible. 

Subsequent Coast Guard investiga
tions revealed that a chemical break
down had damaged the metallic 
steering cable clamp, providing the 

initial cause of the accident. How
ever, neither the father nor sor. 
had bothered to obtain a weather 
forecast before setting out. Also, i: 
was poor judgment on the part o· 
the son to operate the boat at higt. 
speeds in the rough waters. The father 
used · poor judgment by standing in 
the stern of the boat, and his failure 
to wear a personal flotation de\i.~ 
should be noted. Though he was hit 
by the propeller, he died not from the 
wound but from drowning. 

The Coast Guard has been main
taining boating accident records 
since 1960; over the past thirteen 
years, capsizings and falls overboard 
have yielded many hundreds of stories 
like those related above. "And it's a 
shame," comments The Chief of the 
Coast Guard's Boating Safety staff 
who reviews each accident reporL 
"Most accidents could be avoided and 
many fatalities prevented if only boat
men would use their common sense 
and practice safe boating proce
dures." 

Coast Guard Reaches 
Tentative Conclusion 

on Collision 

On June 2, 1973 the SS C.V. 
Sea Witch and the SS Esso 
Brussels collided near the 1ew 
York Harbor. Although the 
Marine Board of Investigation 
which was convened has not 
completed its investigation, it 
has tentatively concluded that 
there was a loss of steering on 
board the SS C.V. Sea Witch 
which wa.~ caused by failure of 
the universal coupling connec
tion in the shaft between the 
Sperry steering engine room re
ceiver unit and the steering en
gine differential gear box. The 
key connecting the universal 
coupling to the stub shaft ap
parently slipped out of position 
allowing the input shaft from 
the Sperry unit to rotate the 
coupling shaft without trans-

mitting rotation to the differen
tial gear box. 

The steering gear involved 
has been identified as Hyde 
Windlass Company steering 
gear for Maritime Administra
tion design C5- 5- 73 B, Con
taincrship for American Export 
Isbrandtsen Lines Bl W Hulls 
Nos. 354, 355, 356, MA Hulls 
Nos. 205, 206, 207. 

The diffenmtial is identified 
::is manufactured by H yde 
Windlass Company, Bath ME. 
Drawing No. 20.560, Control 
Mechanism BOM 310041. 

All vessels with this or sim
ilar steering gear installations 
should be aware of the possible 
defect in keys and key ways in 
the universals, connecting shaft, 
and differential gear box. 
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COAST GUARD RULEMAKING 
(Status as of 1 July 1973) 
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1972 PUBLIC HEARING 

Tailsbaft inspection and drawing (67-71, 1-71 ) ........ 3-1- 72 3-27- 72 4-3- 72 x 
Stabilitfs"wind heel criteria for cargo and miscellaneous 

vcsses(43-71) ........ .. .. . .................... . . 3-1-72 3-27-72 4-3-72 .... 
Definition ofinternalional voyage (12-70) ........... . . 3-1- 72 3- 27- 72 4-3-72 x 
Portable foam firefighting equipment-tank vessels {1 7-

71) ........ ... ...........•....... ... ........... 3-1-72 3-27- 72 4-3-72 x 
ANCHORAGE REGULATIONS 

Casco Bay, Maine ...... .. .. .. .. .. .... . ............. 6-16-72 . . ........ 7-19-72 x 
Henderson Harbor, N.Y .... .. .............. .... ... . 6-28-72 .... . ..... 8- 1-72 x 
St. J ohn's River, Fla. (CGFR 71-1 62) ................ 12-22- 71 .......... 1-31-72 x 

an J uan Harbor, P.R. (CGFR 72- 12) ...... ..... .... 2-1-72 ... ... .... 3-4-72 x 
Willington River, Ga. (CGFR 71- 153) ................ 11-25-71 ·········· 12-27-71 x 
San Diego Harbor (CGD 72-228) . . ..... .. ... ... .. ... 12-5-72 .... .. .. .. Hl-73 x 
Hampton Roads, VA (CGD 72- 232) .. . . ............ . 12-5- 72 ···· ······ 1-9-73 x 
J uan De Fuca, Wash. (CGD 72-233) . ...... . ..... .... 12-5-72 ····· ····· 1-9-73 x 
Chester River, Md. (CGD 73-10) ..... . ........ . . . .. . 1- 19-73 .......... 2-27- 73 x 
Milwaukee Harbor, WI (CGD 73-48) . ............. . . 3-19-73 .. .. .. ... . 4-16-73 x 
Barbers Point, Oahu, HI (CGD 73-59) ......... . . .. .. 3-30-73 ....... ... 4-20-73 x 
Sodus Bay, NY (CGD 73-84) ..... . .. .. ............. . 4-27-73 ........ .. 5-29-73 x 
Baltimore Harbor, MD (CGD 73-125) .. .... .. ..... . .. 6-19-73 .... ... ... 7- 20-73 . ... 
Oyster Bay, NY (CGD 73-12G) .. ... ..... . .......... . G-19-73 .......... 7-20-73 . . . . 
Potts Harbor, ME (CGD 73-124) .... .. ..... ..... ... . 6-19-73 ....... ... 7- 20-73 . . . . 

BOATING SAFETY (GENERAL) 

)l'umbcrini and casualty reporting (CGD 72-54) cor-
rected; .R. of 11- 17- 72 . ..... . ............ . .... .. 4-19-72 5-17-72 5-31- 72 .... 

Personal Flotation Devices (OGD 72-172, 120, 163) ..... 10-6-72 11- 20- 72 ...... .... . . . . 
Personal Flotation Devices, supplementary (CGD 72-

120) . .. ... . ............ ........ . . . . ........... . 1-5-73 ·········· 1-30-73 . . . . 
Termination of unique vessels (CGD 73-40) ........... 3-14-73 5-8-73 5- 14-73 x 
Hazardous bar areas (CGD 73-41) .............. . .. .. 3-14-73 4-17 & 5-1-73 x 

19- 73 
BRIDGE REGULATIONS 

Bear Creek, Md. (CGFR 72-17) ................... .. 2- 2- 72 .......... 3-7-72 x 
Chattahoochee River (CGFR 71-166) . . . ............. 12-29-71 1- 26- 72 1-27- 72 x 

Florida 
Idaho State Memorial Bridge, Clearwater River, 

Lewiston, Idaho (CGFR 71-169) . .. ....... .... ..... 12-29-71 2-1-72 2- 1-72 x 
Interstate I-90 at Lake Washington (CGFR 71-168) .... 12-21- 71 1-27- 72 1-27-72 x 

Wash-

Raritan R ., N.J. (CGD 72- 219) ..................... 
ington 

11-8-72 12- 14-72 12- 29-72 x 
)l'ansemond R., Va. (CGD 72-244) ..........•. . .... . 11-11- 72 ..... ..... 12-15-72 x 
John Day R ., Blind Slough, Clatskanie R., Oregon 

(CGD 72-231 )1. .... ... ......................... 11- 28-72 ....... .. . 1-2- 73 x 
~anticoke, Del. (CGFR 71-142) ......... ........ . ... 11-24-71 . .... ...... 12-24-71 x 
Ogden Slip, Chicago, Ill. (CGFR 72-16) ....... .. ..... 2-2-72 ..... .. .. . 3- 7- 72 x 
Sacramento River, Cal. (CGFR 71-165) . ............. 12-29-71 ···· · ····· 2- 7-72 x 
Union Pacific RR Co., Columbia River (CGFR 71-167). 12-29-71 2-23-72 1- 27- 72 x 

Wash-
in~n 

Ohio River at Huntington .... .... ......•........... 6-10-72 7-1 72 7-27-72 x 
Ortega River, Fla . ... .. . . ......... ... .. ... . ........ 6-21-72 . .... .. ... 7- 25-72 x 
Clear Creek, Tex. (CGD 72-165P) ... ............... . 8-26- 72 ......... . 10-3-72 x 
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Coast Guard Rulemaking-Continued 
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New River, Fla . (CGD 72- 170P) ... .... .... .......... 8-30-72 .......... 10-3-72 .... 
Pompano Beach, Fla. (CGD 72-158P) . . . ........ ..... 8-22-72 ··· ······· 9-26-72 x 
St. Lucie River, Fla. (CGD 72-168P) ................. 8-26-72 ·········· 10-3-72 x 
W~t Palm Beach, Fla. (CGD 72-167P) ...••.......... 8-26-72 .... .. .... 10-3-72 x 
Back Bay of Biloxi, Miss. (CG 72-l 73R) ....... .... . .. .......... . .... .. .. . . .. .. ... .. ... . 

Great Canal, Satellite Beach, Brevard County, Fla. 
(CGD 72- l 75PH) ........... ..... .. ........ ...... 9-13-72 10-30-72 11-13-72 x 

AIWW, Mile 342, Fla.; Drawbridge Operations (CGD 
72-190P) ... ... ... .. '. ................... ....... . 9-30-72 .......... 11-1-72 x 

Bar!1egat Bay, NW (CGD 72- 211) .. ......... ........ 10-31- 72 . .. ....... 12-5-72 x 
Ewing Narrows, arpswell, Me. (CGD 72-205) . ... .... 10-17-72 11-21-72 12-6-72 x 
Richardson Bay, Ca. (CGD 72-30) ................... .. ........ ········· . ..... ..... ... . 

Doctors Pass, Naples, Fla. (CGD 72-242) ... .......... 12- 16-72 1-25-73 2-15-73 x 
Menominee River, WI (CGD 73-12) ........... ...... 1-26-73 .......... 3- 6-73 x 
Spa Creek, MD (CGD 73- 13) . ..... ..... ............ 1-26-73 . ········· 3-6-73 x 
Long Island Inland Watawa{ (CGD 73-23) .......... 2- 12-73 . ......... 3-30-73 x 
Shaws Cove, CT (OGD 73- 7 ) .... .............. .... 4-18-73 .......... 5-18-73 x 

corrected 
5-1-73 

Columbia and Snake R's, WA (CGD 73-95) ...... .. .. . 5-8-73 . ......... 6-8-73 x 
Halifax R. FL (CGD 73-52) .......... ...... .. .... .. 3-14-73 .... ...... 1-17-73 . ... 
Whitcomb Bayou, FL (CGD 73-51) ........ ...... .... 3-11-73 ... .. .. ... 4-17-73 x 
Coos Bay, OR (OGD 73-108) . •. ........ ....... . .... ... ... ...... ·········· .......... .... 

Isthmus Slough, OR (CGD 73-104) .. ... ............. . .... .. ... . .. ...... . ..... ... .. . .. . 

Scuppcrnon~ R ., NC (CGD 73-111 ) . ... ......... ..... 5-29-73 ... ....... 7-3-73 .... 
Woodbury k. NJ (CGD 73-122) ..... .. . ........... .......... .. . .... . .. . .. . . .. .. . . .. . 
Passaic R., NJ (CGD 73-123) ............. .... ...... ... ...... . .. ........ . . . .. .. ... . ... 

HAZARDOUS MATERIALS 

Comfcressed Gas Cylinders (CGD 72- 1 ISPH) .......... 8-31-72 9-28-72 10-2- 72 x 
Dich orobutene Corrected, F.R . 9-20-72, Hazardous 

Cargoes (CGD 72-162PH) .•.............. .. ...... 8-30-72 10-24-72 10-31-72 x 
Certification of Cargo Containers for Transport under 

Customs Seal (CGD 72-139) .•.................... 11-17-72 ........... 12-19-72 x 
Metal Borings, Shavings, Turnings & Cuttings (CGD 

72-229) ....... ..... .. . .. . ...... . ....• .......... 12-5-72 1-1 1-73 3-1-73 x 
Ex226)~~~. t.o. ~.ti.~I~~~ ~~~~~ .~~~~~~~ ~~~~. ~:~. 12- 13- 72 1-23-73 1-30-73 .... 
S~pmcntofDOD ooaterialsold toshi'6cr (CGD 73-42) .. 3-22-73 4-17-73 1-24-73 x 
Miscellaneous Dangerous Cargoes (C D 72-182) ....... 11- 11- 72 12-12-72 12- 19-72 x 
Letters of compliance, Subehapter 0, Bulk Dangerous 

Cargo~. Interim regulations (CGD 72-80) .......... .......... .... . .. . .. . ... . .... . . ... 
MARINE ENVIRONMENT AND SYSTEMS 

(GENERAL) 

Oil pollution prevention (CGFR 71-1 60, 161} .. •• ..... 12-24-71 2-15-72 4-21-72 x 
Marine Sanitation Devicc.s (CGD 73-83) .......... .. .. Adv. 

Notice 
6-18-73 . ········· 8- 15-73 . . . . 

1 Some requirements not effective until 1-1-74, set Federal Register Part III of 6-15-73. 
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. ......... . ......... .... ..... . 

··· ·· ····· . .......... .......... 
. .. ....... 3-29-73 6-30-iJ 
...... .... . ... ..... . ... ·· ···· . ...... ... . .... .. ... .. ...... .. 
. ........ . 6-15-73 6-15-731 

. .... ..... 12-21-72 7-l- i4 

.... ...... . . . .. . . .. . ........... 

August 1973 

MERCH.~ 

Oceanograph 
Washroom 8ll 
Water lights, 
Grea t Lakes 

School-Shi1 
Ship's Manei 

132PH) ... . 
U runanned Bi 
Marine Engii 

72-206) .. . 
RemoteVal'l'I 
Update of E> 

Third Matt 
T owboat opo 

Certain Bulk 
requiremen 

Construction 

Wiring methc 
(CGD7~ 

Emergency F 
73-24) ... . 

Firemen's out 

Dry chcmica 
73-73) ... . 

Non:: Thil 
information o 
proposals whi 
changes whiC: 

in London ( 
nications, A 
man David 
capability a 
thought it , 
pressed by 1 
maritime 
generated. 

Eady in J 
million cont 
tion, COMi 
munications 
Service is to 
to use two 

August 19' 



Coast Guard Rulemaking- Continued 
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MERCHANT MARINE SAFETY (GENERAL) 

Oceanographic vessels, fire main systems (CGFR 72-20) .. 2-4-72 . . ........ 3-19-72 x .......... .......... . ········· 
Washroom and toilet facilities (CGFR 72-4) ........... 1-15-72 . .... .. ... 3-20-72 x . ......... ... . ····· . .......... 
Water lights, floating electric (CGFR 72-48) ... ........ 3-9-72 4-18-72 4-24-72 x . ...... ... .. . . ·····. .......... 
Great Lakes Maritime Academy, List as a Nautical 

School-Ship (CGD 72-92P) ..... .................. 8-9-72 ········ ·· 9-15-72 x .. . .... ... ..... ..... .......... 
Shi~ip~~~~~~~~~~. ~.~~~~~~~t.i~. ~.a.t~. _<~~~. ~~~. 8-22-72 9-28-72 10-13-72 x ... ... . ... .......... ... ....... 
Unmanned Barges; hull construction (CGD 72-1 30) ...• 10-31-72 12-19-72 12- 29-72 x ... .... ... ... .. ..... .......... 
Marine Engineering Systems and Components (CGD 

72-206) ...•.................................... 11-17-72 12-12-72 12-20-72 ... . .......... 6-29-73 10-1-73 
Remote Valve Controls (CGD 72- 57) ...... . .......... 11-17-72 ............. 12-19-72 .... . ......... 5-1-73 8-1-73 
U~ate of Examination R f:)uircments for Second and 

hird Mate (CGD 72-151 ........... ............. 11-16-72 .......... 1-1-73 .... . ......... 5-8-73 7-6-73 
Towboat operator licensing (OGD 72-132) ............ 8-11- 72 9-13, 20, 1- 15-73 .... .......... 3-2- 73 9- 1-73 

26, & 27-
72 

Certai1~ Bulk Dan~erous Car~oes; Transverse stability 
10-31- 72 12-19-72 12-30-73 5-1- 73 8-1- 73 requirements (C D 72-130 ....................... .... ... .. . . . .. 

Con.struction requirements for tank ships (CGD 72-245). Adv. 
Notice 
1-26-73 .... ...... 3-15-73 x ·········· .......... . ......... Wiring methods and materials for hazardous locations 

(CGD 73- 6) .................................... 2-14-73 . .. ....... 3-16-73 x ········· . .......... . ... . ... . . 
Emergency Position Indicating Radio Beacons (CGD 

73- 24) .................. ....................... 3-5-73 4-18-73 4-30-73 x . .. .. .. ... . .... .. .. . ... . ...... 
Firemen's outfits on manned tank barges (CGD 73- 11 ) .. 4-26-73 On 5-28-73 x ... .... ... ..... ... .. .......... 

chemical 
request 

Dry fire extinguisher requirements (CGD 
73-73) ........ . ... .............. ........... .... 6-8- 73 .......... 7-10-73 ... . . .... .. ... . ......... . ......... 

NoTE1 T his table which will be continued in future issues of the Proceedings is designed to provide the maritime public with better 
intormation on the status of changes to the Code of Federal Regulations made under authority granted the Coast Guard. Only those 
proposals which have appeared in the Federal Register as Notices of Proposed Rulemaking, and as rules will be recorded. Proposed 
changes which have not been placed formally before the public will not be included. 

SPEED COMMUNICATION 

(Continued from page 169) 

in London of the IMCO subcommittee on radio commu
nications, AIMS Telecommunications Committee Chair
man David Newman, of Exxon Co., discussed navigation 
capability of a maritime satellite. Some foreign nations 
thought it would cost too much, but were favorably im
pressed by the AIMS estimate of costs. More interest in 
maritime satellite communications apparently was 
generated. 

Early in March, the Navy announced signing of a $28 
million contract with Communications Satellite Corpora
tion, COMSAT, which will lease a portion of two com
munications satellites to the Navy for a two year period. 
Service is to begin September 1 and will allow the Navy 
to use two satellites in 23,000 mile orbits, one over the 
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Atlantic and one over the Pacific. They will be used 
until the Navy develops its own satellite communications 
system. 

During their five year lifetime, the satellites could be 
used to provide the communications system the maritime 
industry so badly needs. COMSAT estimates launch and 
maintenance of the two satellites will cost $70 million. 

AIMS now is polling the maritime industry to deter
mine an industry position. It would seem that a door has 
been opened. I t's now up to the maritime ind us try whether 
or not they will follow in the footsteps of those who al
ready have moved mankind one giant stride forward in the 
field of long-distance communications. d; 
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nautical queries 

The following questions are presented as being representative of the type.to be used in the forthcoming cxamin.1-
tions for Operator Of Uninspectcd Towing Vessels, other than those persons who are qualified under the so-callt:d 
"Grandfather Clause." It is hoped that they will prove of value to future candidates and to training institutions. Tht: 
are intended to be used in conjunction with the information contained in the July 1973 issue of the Proceedings 
concerning the examination specifications, reference books to be studied in preparation for the examination, or to be 
used during the open book portion of the examination. The following coding is used to indicate the route for whicli 
questions are considered appropriate. 

Oceans (all routes outside Inland Waters) - 0 
Inland Waters- I NL 

GENERAL !Not Open Book) 

SEAMANSHIP 

l. Before beginning to tow a large 
barge on a hawser in open waters, 
good seamanship requires that the 
licensed operator of the towing ves
sel insure all of the following 
except 

A. proper running lights are 
rigged. 

R. a means for quick release of 
towing hawser is provided. 

C. a pick up wire is rigged on 
tow. 

D. insurance underwriter has 
completed survey. 

(0 , INL, GL) 

BOATMANSHIP 

1. What could cause the water to 
boil up around a tow undenvay in a 
buoyed channel? 

A. A strong head current 
B. A sudden cross current 
C. A swift follov.-ing current 
D. Shallow water 
(WR )· 

FI RE f lGHTI NG AND LIFESAVING 

1. The purpose of fuses in electric 
wiring is to · 

A. allow for cutting out branch 
circuits. 

n. prevent overloading the cir
cuits. 

C. reduce voltage to the branch 
circuits. 

D. permit the use of smaller wir
ing for lighting circuits. 

(0 , INL, WR, GL) 
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Western Rivers- WR 
Great Lakes-GL 

2. You are proceeding down river 
and a bad bilge fire has broken out 
in the engine room. Which of the 
following should you do? 
1. Stop your vessel and secure all 
ventilation to the engine room. 
2. Evacuate the engine room and 
use the co~ fixed system. 

A. 1 only 
B. 2 only 
C. Both 1 and 2 
D. Neither 1 nor 2 
(0, INL, WR, GL) 

NAVIGATION llNSTRUMENTS, AIDS, 
TERMINOLOGY, WINDS AND WEATHER! 

1. The chart indicates that the 
tnie bearing of a range is 355°. 
When your vessel is lined up on the 
range and steady , you note your 
compass heading is 000°. What is 
the compass error? 

A. 5° East 
:R. 10° West 
C. 5° West 
D. 10° East 
(0, Il\1L, GL ) 

2. Variation is caused by 
A. worn gears in the compass 

housing. 
. B. magnetism from the earth's 

magnetic field. 
C. magnetism within the vessel. 
D. lack of oil in the compass 

bearings. 
(0 , INL, GL ) 

3. Readings on a fathometer in
dicate 

A. actual depth of water. 
B. actual depth of water below 

keel. 

C. average depth from waterline 
to hard bottom. 

D. average depth of water •o 
soft bottom. 

(0, I NL, GL) 
4. Reports of channel condition• 
soundings, etc., are contained in 
1. Channel Reports. 
2. Navigation Bulletin. 

A. 1 only 
B. 2 only 
C. Both 1 and 2 
D. Neither 1 nor 2 
(WR) 

5. A solid red buoy may sh0 
which of the following colored 
lights? 

A. Red only 
B. 'White only 
C. E ither red or white 
D. Green 
(0, INL, WR, GL) 

6. When should a navigator re: 
on the position of floating aids tu 

navigation? 
A. During calm weather 
B. During daylight only 
C. Only when inside a harbor 
D. Only when fixed aids are nf'lt 

available 
(0, INL, WR, GL) 

7. What is the meaning of an out
draft above a Lock? 

A. The current is pulling yolOr 
vessel away from the Lock ai>" 
proach. · 

B. The current is pushing yo~ 
vessel into the bank. 

C. The current is churning a: 
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the Lod 
the tow. 

D. Tb 
vessel 
(WR) 

8. What 
scription 
age syst 
port fac 
structior 
and its l 

A. Cc 
B. Sa: 
C. Po 
D. Li 
(0 , I 

9. You , 
ncl whi« 
rents. Y 
knots. } 
between 
that yo 
Which c 
describe 
time? 

A. Fl 
B. Et 
C. St 
D. SI 
(0 , ) 

10. Yot 
East Cc 
Puget ~ 
should' 
formati• 
conditic 

A. S: 
B. Li 
C. C 
D. C 
(0, : 

11. Ou 
Rivers, 
fog knO' 
by 

A. v' 
co Ide 
B. C 
wam 
C. A 
onac 
D. R 
a1rm 
(WR 
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the Lock and twisting the head of 
the tow. 

D. The current is pushing your 
vessel into the Lock too fast. 
(WR ) 

8. What publication contains de
scriptions of the coast line, buoy
age system, weather conditions, 
port facilities, and navigation in
structions for the United States 
and its possessions? 

A. Coast Pilots 
B. Sailing Directions 
C. Port Index 
D. Light List 
(0, !NL) 

9. You are proceeding up a chan
nel which is subject to tidal cur
rents. Your estimated speed is 7 
knots. However, a 30 minute run 
between navigational aids indicates 
that you are making 8.5 knots. 
Which of the following would best 
describe the stage of tide at that 
time? 

A. Flood 
B. Ebb 
C. Stand 
D. Slack 
(0, !NL) 

10. You arc being sent from the 
East Co.ast to operate a tug on 
Puget Sound. Which publication 
should you check for complete in
formation on Puget Sound weather 
conditions? 

A. Sailing Directions 
B. Light Lists 
C. Coast Pilot 
D. C & GS Charts 
(O" INL) 

11. On the Mississippi and Ohio 
Rivers, there is a special type of 
fog known as steam fog. I t is caused 
by 

A. W'arm air passing over much 
colder water. 
B. Cold air passing over much 
warmer water. 
C. A rapid cooling of the ground 
on a clear night. 
D. Rain coming out of a warm 
air mass aloft. 
(WR) 

RULES OF THE ROAD 

o questions are included here as 
those will correspond closely to those 
contained in the "grandfather'' 
examinations. 

SAFETY (Open Book) 

Rules and Regulations, Safety 
Equipment, Pollution, First Aid, 
Ships' Business, Radio Communica
tions. 

1. Your tug is unde1way with six 
gasoline barges. All of the follow
ing persons would meet the require
ment for a tankerman on boarc.l the 
towboat except 

A. licensed Pilot. 
B. licensed Master. 
C. Grade A and lower tanker-
man. 
D. licensed Operator of Unin
spected Towing Vessels. 
(0, INL, WR, GL) (Refer to 
CG-123, Rules and Regulations 
for Tank Vessels ) 

2. What is the minimum number of 
hand portable fire extinguishers re
quired on a 90 gross ton, 1200 
brake horsepower uninspected 
towing vessel? 

A. 1 type B-II 
B. 2 type B-TT 
C. 3 type B- II 
D. 4 type B-II 
(0, INL, WR, GL) (Refer to 
CG-258- Rules and Regula
tions for U ninspected V cssels) 

3. The problem of oil pollution of 
the oceans and other waters re
sults from 
1. vessel casualties such as colli
sions, groundings, and cargo spills. 
2. pumping overboard of normal 
ballast, bilge cleanings, and tank 
wash.in gs. 

A. l only 
B. 2 only 
C. Both 1 and 2 
D. Neither 1 nor 2 
(0, Il'\1L, WR, GL ) 

4. U.S. Coast Guard regulations re
quire that a Cargo Information 
Card be carried on the bridge or 

pilot house of a vessel towing tank 
barges containing cargoes regul
ated by Subchapter 0 of the regul
ations. A separate Cargo Informa
tion Card must also be 

A carried by the tankerman 
aboard the barge. 
B. given to every lockmaster be
fore passing through each lock. 
C. mounted near a warning sign 
on the barge so that it is easily 
read. 
D. mounted outside of the pilot 
house of the tug in a weather
proof bracket. 

(0, INL, WR, GL ) (Refer to CG-
123 or Subchapter "O") 

5. lf sulfuric acid is spilled on your 
skin 

A. cover with a clean cloth. 
B. apply petroleum base oint-

ment. 
C. immediately flush with ·water. 
lJ. allow to dry and call a physi-

cian. 
(0 , I lL, GL, WR) (Refer to 

Cargo Information Card) 
6. If you are guilty of failure to pro
perly perform your duties as Op
erator of Uninspectcd Towing Ves
sels, all of the following actions may 
be taken except 

A. letter of warning issued. 
13. suspension of your license. 
C. revocation of your license. 
D. fine placed against your li

cense. 
(0, INL, GL, WR ) (Refer to 

CG-200, Investigation and 
Suspension Regulations) 

7. Before taking drinking water on 
board in the U.S. or its possessions, 
the responsible person from the 
vessel should determine that the 
source 

A. is used by a city. 
B. has been treated with chlorine. 
C. is approved by the Public 

Heal th Service. 
D. is not from surface water. 
(0, INL, GL, WR) 

8. Any person maintaining a listen
ing watch on a bridge-to-bridge 



radio-telephone must be able to 
A. speak English. 
B. repair the unit. 
C. speak Spanish. 
D. send Morse Code. 
(0, INL, WR, GL) (Refer to 

CG-439, Bridge-to-Bridge 
Radiotelephone Communica
tions) 

NA VI GA TION PROBLEMS 

The following is a typical question 
from the chart problem that each 
candidate will be required to solve. 

1. Assume your 2100 position is 
Lat. 41°-15' N., Long. 71°-46'5 
W., and you estimate that set and 
drift for the next two hours will be 
260° at 0.5 knots. What course 
should you steer allowing leeway to 
p:w 1.5 miles north of Cerberus 
Shoal Buoy? You are making 
RPM's for 5 knots. 

A. 065° True 
B. 243° True 
C. 245° True 
D. 247° True 
(0, I NL ) (Use chart C. & G.S. 

1211) 

The following arc typical of the 
type question which will require 
reference to publications available in 
the exam room. 

2. On the morning of 30 Octo
ber 1971 what time will it be high 
water at Providence, Rhode 
Island? 

A. 0406 
B. 0420 
c. 0326 
D . 0512 
(0, INL) (Use Tide Tables 

1971) 
3. Vessels operating or anchor
ing in the area of the Chesapeake 
Bay Dridge Tunnel Complex are 
cautioned of 
1. strong winds from the north
west quadrant. 
2. currents in excess of 3.0 knots 
can be expected. 

A. 1 only 
B. 2 only 
C. Both 1 and 2 
D. Neither 1 nor 2 
( 0, I'NL) (Use Coast Pilot- 3) 

4. At 0800 on 2 June 1971 you de
parted from Cairo, Ill. (Gauge) 
with a large tug boat pushing a tow 

averaging 12 M.P.H. What will be 
your arrival time at Baton Rou~ 
Louisiana? 

A. 1158, 4· June 1971 
B. 1527, 4 June 1971 
C. 1855, 4 June 1971 
D. 2030, 4 June 1971 
(WR) (Use U.S. Corps of Engi

neers Navigation Map Book.. 
Lower Mississippi River) 

5. To obtain a general descrip
tion of each of the Great Lakes and 
Rivers you would use 

A. Coast Guard Light List 
Volume IV. 

B. the Seaway Handbook. 
C. Great Lakes Pilot. 
D. St. Lawrence Seaway Mac

ter's Handbook. 
(GL) 

A Great Lakes chart problem que•
tion is not presented here but ,,;u bl; 
similar in nature to number 1 abo'e 
utilizing a Great Lakes chart anr. 
local termjnology. 

Celestial navigation problems fl r 
unlimited ocean routes arc not pre
sented here but will be similar tu 

those in use in present examination~ 
(See answers on page 178.) 

AMENDMENTS TO REGULATIONS 

TITLE 46-SHIPPING 
Chapter I- Coast Gua rd, 

Department of Transportation 

SUBCHAPTER I-CARGO AND 
MISCELLANEOUS VESS ELS 

fCGD 73-1201 

PART 93-STABILITY 

Wind Heel Crite ria for Cargo and 
Miscellaneous Vessels 

The purpose of this new subpart is 
to establish stability criteria for cargo 
and miscellaneous vessels. 

Their substance was published as a 
notice of proposed rulemaking in the 
Federal Register on March l, 1972 
( 3 7 FR 4 292 ) , and full text in the 
Marine Safety Council Public Hear
ing Agenda CG-24·9 for March 27, 
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1972, a public hearing was held at 
U.S. Coast Guard Headquarters in 
Washington, D.C. No oral testimony 
was presented. However, six written 
comments were submitted. 

Mr. Richard H . Riley of Defoe 
Shipbuilding Co., Bay City, Michi
gan, recommended that a formula 
for "P" for winter operations on the 
Great Lakes be added and that sum
mer be defined. Both suggestions have 
been adopted, to avoid confusion. 

Two comments suggest a number 
of additions to the proposed regula
tions. These are being studied now 
and will probably be included in a fu
ture proposal. 

One comment questions the author
ity. This is due to a misunderstand
ing. T he two conventions at issue are 

the reasons, not the authority for the 
proposal. The authority is statutory, a; 

cited at the end of the regulations. 
Two other comment~ pointed out 

that § 93.07-90 seems to have been 
omitted. This was due to an oversight 
and the section is being added now. A 
notice for this addition has been found 
to be unnecessary, particularly since 
it only clarifies the existing rules and 
does not impose any burden on 
anyone. 

T n consideration of the foregoing. 
Part 93 of Title 46 of the Code of 
Federal Regulations is amended a; 

follows: 
1. The table of contents is amended 

by inserting the following after 
"93.05-5 Procedure" and before 
"Subpart 93.10:" 
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Subpart 9 : 

Sec. 
93.07-1 AJ 
93.07-5 (;( 
93.07- 10 w 
93.07-15 Si 
93.07-90 ~ 

AUTHORITI 

49 u.s.c. 16 
1.46(b). 

2. Anew 
ing "Subpai 

Subpart 93 
I 93.07-1 J 

(a) The 
apply as an 
tracted for 
internation 
and any otl 
being cons 
Charge, ~! 
contracted 
must mee 
§ 93.07- 90 
§ 93.07-S 

All vessc 
this part 1 

be able to 
in an imp; 
conditions. 
§ 93.07-10 

The rec 
tric height 
ticular dra 
lowing for 

Where: 

P=O.O 

P=O.O 

P=O.C 

L=Lcngtb 
A= Project 
h=Vcrtica 

appra 
t::..=Displz 
e=Angle 

less. (l 
to OD( 
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Subpart 9 3.07-Stabilily Standards 

Sec. 
93.07-1 Application. 
93.07-5 General. 
93.07-10 Weather criteria. 
93.07-15 Special cases. 
93.07-90 Existing vessels. 

AUTHORITY : 46 U.S.C. 375, 391, 416; 
49 U.S.C. 1655(b); 49 CFR 1.4(b) and 
1.46(b). 

2. A new subpart is added, preced
ing "Subpart 93.10", as follows: 

Subpart 93.07-Stability Standards 
§ 93.07-1 Application. 

(a) The provisions of this Subpart 
apply as a minimum to all vessels con
tracted for after J uly 1, 1973 for an 
international and coastwise voyage 
and any other vessel whose stability is 
being considered by the Officer in 
Charge, Marine Inspection. Vessels 
contracted for prior to J uly 1, 1973 
must meet the requirements in 
§ 93.07-90. 

I 93.07-S General. 

All vessels within the purview of 
this part must be designed so as to 
be able to provide sufficient stability 
in an impact condition in all service 
conditions. 

5 93.07- 10 Weather criteria . 

The required minimum metacen
tric height (GM) in feet at any par
ticular draft is obtained from the fol
lowing formula: 

§ 93.07-1 S Specia l ca ses. 

(a) The criteria specified in § 93. 
07-10 are generally limited in ap
plication to flush deck mechanically 
powered vessels of ordinary propor
tions and form which carry cargo 
below the main deck. For other ves
sels, additional calculations showing 
that the vessel has a safety level 
equivalent to that achieved by Sec
tion 93.07-10 must be submitted. The 
extent of such calculations will be de
termined by the Commandant. 

9 93.07-90 Existing veuels. 

(a) Vessels contracted for prior to 
July 1, 1973, must meet the require
ments specified in this section. 

(b) Existing arrangements, mate
rials, and facilities previously ap
proved will be considered satisfactory 
so long as they meet the minimum re
quirements of this section and they 
are maintained in a suitable condi
tion to the satisfaction of the Officer 
in Charge, Marine Inspect.ion. Minor 
repairs and alterations may be made 
to the original standards. 

(c) In general, the standards of 
stability previously attained should be 
maintained. I n this regard, no change 
or modification may result in a lower 
level of stability than that which ex
isted before the change or modifica
tions. This is intended to .include the 
normal additions and subtractions 
which occur over the life of the ship. 

GM= PAh 
..6,tane 

Where: + [ L ]2 tons/ft2 for oceans, coastwise service and for the Great 
P =0.005 14, 200 Lakes in winter (Oct 1-Apr 15). 

P-O 0033 + [ - L- ] 2 tons/ft'J for partially protected waters such as Jakes, bays, 
- · 14, 200 sounds and for the Great Lakes in summer 

(Apr 16-Sept 30). 

P=0.0025 + [14,~00J tons/ft2 for protected waters such as rivers and harbors. 

L= Length between perpendiculars in feet. 
A= Projected lateral area in square feet of portion of vessel above water line. 
h= Vertical distance in feet Crom center of A to center of underwater lateral area or 

approximately one-half draft point. 
/::;, = Displacement in long tons. 
8 =Angle of heel to one-half the freeboard to the deck edge or 14 degrees whichever is 

Jess. (For vessels having a discontinuous weather deck or abnormal sheer, the angle 
to one-half the frccboard may be suitably modified.) 
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Effective date: This amendment is 
effective July 1, 1973. 

Dated: J une 18, 1973. 

T. R. SARm:NT, 
Vice Admiral, U.S. Coast Guard, 

Acting Commandant. 

(Federal R egister of June 28, 1973) 

TITLE 46--SHIPPING 
Chapter I-Coast Guard 

Department of Transportation 
[CGD- 72- 206R] 

SUBCHAPTER F--MARINE ENGINEERING 

SUBCHAPTER I-CARGO AND 
MISCELLANEOUS VESSELS 

SUBCHAPTER Q-SPECIFICATIONS 

SUBCHAPTER T-SMALL PASSENGER VESSELS 

MARINE ENGINEERING SYSTEMS 
AND COMPONENTS 

The purpose of these amendments 
is to update Coast Guard regulations 
to reflect new industry codes and 
standards and new marine engineer
ing practices. The amendments are 
based on a notice of proposed rule
making (CGD 72-206PH) issued on 
November 17, 1972 (37 FR 24435). 
That notice described the changes 
and solicited comments from inter
ested parties. No comments were re
ceived. 

A public hearing on the proposed 
regulations was also held on Decem
ber 12, 1972 and no comments were 
made. 

In consideration of the foregoing, 
the amendments as proposed arc 
adopted without change. 

Eff ectiue date. These amendments 
are effective Octobel' 1, 1973. 

Dated June 22, 1973. 
c. R. BENDER, 

Admiral, U.S. Coast Guard, 
Commandant. 

(The complete text of these amend
ments was published in the Federal Reg
ister of June 29, 1973.) 

ON SAFETY 
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Safety as Others See It 

Safety Is Proper 
Communication 

Imagine what would happen if our 
ability to communicate were re
moved. Chaos, followed by extinction, 
could be our lot. Yet, we sometimes 
.accept our ability to communicate 
with a casualness that borders on 
disdain. 

As an example, safety education, 
like most other educational programs, 
is en tirely dependent upon communi
cation (and $$$) . F rom a few weeks 
after birth unlil that final day of 
reckoning, each of us is constantly 
being guided in methods of self-pres
ervation and accident prevention. 

Parents, the media, government, 
military, industry, schools, ad infini
tum, regularly alert us to hazards as
sociated with unsafe practices. Why 
then do so many preventable accid
ents occur every year? Is it just 
human nature to take unnecessary 
risks or is it a breakdown in proper 
communication? Most likely it's a 
combination of both. 

T here a.re those few unfortunate 
people who refuse to listen to anyth ing 
concerning their well-being. They 
recklessly race through life until one 
day the odds catch up with them and 
they end up as accident statistics. Too 
often innocent bystanders are killed or 
injured because of these people. 

T hankfully, the great majority are 
safety conscious and make every at
tempt to follow the n1les and regula
tions of the activity in which they are 
participating. H owever, it is sad to 
note that, on occasion, even these 
people lower their safety guard and 
take chances which lead to mishaps. 
H ow can they be persuaded not to 
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throw caution to the wind? Through 
proper communication, that's how. 

There are few people who never 
have the opportunity to counsel others 
on the safest and most efficient way 
to accomplish a given task. I t's dur
ing these direct confrontations with 
individuals and groups that the right 
words must be used. This ensures that 
those listening understand what was 
said and if called upon to perform a 
related task, they would know how to 
do it. 

v\Thy does a "good" leader get his 
men to do their work willingly? Ile 
ensures that they are properly trained 
and motivated to perform their tasks 
safely and knowledgeably. When a 

tedious job is encountered, well-ii::i.
formed and trained men are doubk
alcrt to the possibility of error. 

When dealing with ~afety, eve~ ooe 
must be a leader. Whatever your~-
lion, il you see someone doing some
thing in a unsafe manner, call it ~ 
his or her attention. Actually, you·re 
doing them a favor. 

When you show someone how to 
do a job, make sure they fully und~
stand you. By the same token, whell 
you're learning a certain task, mal.e 
sure you fully understand the 
procedures. 

This is what it's all about. T his s 
proper communication. T his is safen 

- Courtesy Naval Sa/ety Center Lifel!:le 
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MERCHANT MARINE SAFETY PUBLICATIONS 
The following publications of marine safety rules and regulations may be obtained from the nearest 

marine inspection office of the U.S. Coast Guard. Because changes to the rules and regulations are 
made from time to time, these publications, between revisions, must be kept current by the individual 
consulting the latest applicable Federal Register. (Official changes to all Federal rules and regulations 
arc published in the Federal Register, printed daily except Saturday, Sunday, and holidays.) The date 
of each Coast Guard publication in the table below is indicated in parentheses following its title. The 
dates of the Federal Registers affecting each publication are noted after the date of each edition. 

The Federal Register will be furnished by mail to subscribers, free of postage, for $2.50 per 
month or $25 per year, payable in advance. The charge for individual copies is 20 cents for each issue, 
or 20 cents for each group of pages as actually bound. Remit check or money order, made payable to 
the Superintendent of Documents, U.S. Goverr.ment Printing Office, Washington, D.C. 20.J.02. Regu
lations for Dangerous Cargoes, 46 CFR 146 and 147 (Subchapter N), dated October 1, 1972 arc now 
available from the Superintendent of Documents price: $5. 75 

CG No. TITLE OF PUBLICATION 

l O 1 Specimen Examination for Merchant Marine Deck Officers 17-1-631. 
108 Rules and Regulations for Mil itary Explosives and Hazardous Munitions (4-1-721. F.R. 7-21 -72, 12-1 - 72. 
115 Marine Engineering Regulations (7- 1- 701 F.R. 12-30- 70, 3-25-72, 7- 18-72, 8-19-72, 5-1-73, 6-29-73. 
123 Rules and Regulations for Tank Vessels (1-1-73). 
129 Proceedings of the Marine Safety Council <Monthly), 
169 Rules of tho Rood- lntemational- lnlond (8- 1-72). F.R. 9-12-72. 
172 Rules of the Road-Great Lakes (7-1-72). F.R. 10-6-72, 11-4-72, 1-16-73, 1- 29- 73, 5-8-73. 
174 A Manual for the Safe Handling of Inflammable and Combustible Liquids (3-2-64). 
175 Manual for Lifeboa tmen, Able Seamen, and Qualified Members of Engine Department 13- 1-73). 
176 Load Line Regulations (2-1-711 F.R. 10-1-71 , 5-10-73. 
182 Specimen Examinations for Merchant Marine Engineer Ucenses 17- 1-63). 
104 Rules of tho Rood-Western Rivers (8-1-721. F.R. 9-12-72, 5-8-73. 
190 Equipment List 18- 1-721. F.R. 8- 9- 72, 8-11-72, 8- 21-72, 9-14-72, l 0-19-72, 11-8-72, 12- 5- 72, 1- 1 5-73, 

2-6-73,2-26-73, 3-27-73, 4-3-73,4-26-73,6-1-73. 
191 Rules and Regulations for Licensing ond Certification of Morchant Marine Personnel (6-1 -721. F.R. 12-21-72, 

3-2- 73, 3-5-73,5-8-73, 5-11-73, 5-24-73. 
200 Marine Investigation Regulations and Suspension and Revocation Proceeding• <5-1-671. F.R. 3-30-68, 4-30-70, 

10-20-70, 7-18-72, 4-24-73. 
220 Specimen Exa mination Questions for Ucenses as Master, Mate, and Pilot of Central Western Rivers Vessels (4-1- 571. 
227 Laws Governing Marine Inspection (3-1-65). 
239 Security of Vessels and Waterfront FacilitiH 13- 1-72). F.R. 5-31-7 2, 11-3- 72, 7-8-72, 1- 5- 73. 
249 Marine Safely Council Public Hearing Agenda (Annually). 
256 Rules and Regulations for Paue1\9er Veuels 15-1-691. F.R. 10-29-69, 2- 25-70, 4-30-70, 6-17- 70, 10-31-70, 

12-30-70, 3- 9- 72, 7- 18-72, 10-4- 72, 10-14-72, 12-21-72, 4-10-73. 
257 Rules and Regulations for Cargo and Miscellaneous Vessels 18-1-691. F.R. 10-29-69, 2-25-70, 4- 22-70, 4-30-70. 

6-17- 70, 10-31-70, 12-30-70, 9- 30-71 , 3- 9- 72, 7-18- 72, 10-4- 72, 10-1 4-72, 12- 21-72, 6- 28-73, 
6-29- 73. 

258 Rules a nd Regulations for Uninspected Veuels 15-1-70). F.R. 1- 8-73, 3- 28-73. 
259 Electrical Engineering Regulations (6-1-71 1. F.R. 3-8-72, 3-9-72. 8-16-72. 
266 Rules a nd Regulations for Bulk Grain Cargoes (5-1-68). F.R. 12-4-69. 
268 Rules and Regulations for Manning of Vessels (10-1-711. F.R. 1-13-72, 3-2- 73. 
293 Miscellaneous Electrical Equipment List (9-3-681. 
320 Rules and Regulations for Artiflcial Islands and Fixed Structures on lhe Outer Continontol Shelf (7-1-721. F.R. 7-8-72. 
323 Rules ond Regulatlons for Smail Passenger Vessels <Under l 00 Gron Tons) 112-1 - 71 ). F.R. 3- 8- 72, 3-25-72, 6- 24- 72, 

7-18-72,9-13-72, 12-8-72, 12- 21 -72, 1- 8-73, 3-5-73,6-29-73. 
329 Fire Fighting Manual for Tank Vessels 17-1-681. 
439 Bridge-to-8rldge Radiotelephone Communications 112- 1-721. 

CHANGES PUBLISHED DURING JUNE 1973 

The following have been modified by Federal Registers: 

CG-115, Federal Register of J unc 29, 1973. 
CG-190, Federal Register of June 1, 1973. 
CG-323, Federal Register of June 29, 1973. 
CG-257, Federal Registers of June 28 and 29, 1973. 




