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STANDARDS OF VESSEL INSPECTION 

A Special Message 

uwhere standards differ, there will be opposition 
But how can the standards of the world be unified" 

THE PHILOSOPHER MO-TI knew nothing of 
vessel inspection standards when he made the above 
statement, but the question he raised is as applicable 
to the world of ideas as it is to the realm of vessel 
inspection. Different standards in ideals can be 
resolved only in truth. In the area of vessel inspec­
tion standards these differences must be resolved in 
safety, 

Despite our merchant vessel replacement pro­
gram the United States merchant fleet is increasing 
in age. Most medical authorities recognize and ad­
vocate that when individuals pass the midpoint of 
their expected life span, they require not only more 
frequent checkups but more thorough checkups as 
well. The same can be said for our merchant ships 
where the need for a more thorough examination 
of a vessel as it becomes older is readily recognized. 
With the increase in the age of ships, differences of 
opinion bet\\'een the Coast Guard and the maritime 
industry regarding the physical condition of the 
vessels are possible, especially as regards the need 
for structural renewals, the extent of the renewals, 
and how soon such should be made. 

The major difierences of opinion regarding the 
physical conditions of vessels should be alleviated 
with the publication and distribution of "Notes on 
Inspection and Repair of Steel Hulls" which has 
been distributed as Navigation and Vessel Inspec­
tion Circular No. 4-60. These notes are intended to 
summarize in a general way the technical data and 
background pertaining to the inspection and repair 
of steel vessels. 

The merchant vessel hull repair guide will serve 
the best interest of the maritime industry and the 
Coast Guard in the following manner: 

1. It will assist the shipowner and the ship re­
pair industry in that they will have advance in­
formation as to Coast Guard recognized guidelines. 

2. It should promote uniformity of hull-repair 
requirements among the various marine inspection 
offices. 

This guide is not designed for nor is it intended to 
be a substitute for good judgment in the solution 
of merchant marine inspection problems and should 
not be interpreted as prohibiting the normal leeway 
or discretion vested in an inspector or Officer in 
Charge, Marine Inspection, with regard to his exer­
cise of good judgment in the solution of any par­
ticular problem. Constructive criticism or sugges­
tions with regard to the contents and the application 
of this repair guide will always be welcomed and 
encouraged: 

In general, the Commandant views each marine 
inspection office as an integrated team and is of the 
opinion that the shipowners and inspectors should 
consult, if necessary, on the more important issues 
or requirements with the Officer in Charge, Marine 

Inspection. Such consultations carried on in the 
spirit of cooperation can result only in better rela­
tionships and more uniform and efficient inspections. 

Solutions to inspection problems involving the 
physical condition of ships, as well as the conduct 
of routine periodic inspections, can usually be 
satisfactorily resolved, provided the relationship 
between the owner, inspector, and OCMI remain 
amicable; that the spirit of cooperation exists be­
tween an parties; and that the common goal of 
safety is not forgotten. Everyone stands to gain 
by such conditions and all should strive to attain 
them. 

_Jl 
H. T. JEWELL, 

Rear Admiral, USCG, 
Chief, Office of Merchant Marine Safety. 
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ICEBERG DETECTION BY RADAR* 
By LTJG THOMAS F. BUDINGER USCGR 

INTERNATIONAL ICE PATROL 

PROGRAM OF EVALUATION 

DURING the last 15 years the Inter­
national Ice Patrol and various tech­
nical branches of the U.S. Coast 
Guard have been vitally concerned 
with the reliability of radar as an ice 
detector. Since the inception of 
radar as a tool for providing safe 
navigation, more and more reliance 
has been placed in this device by both 
commercial and military ships plying 
the potential ice areas of the North 
Atlantic Ocean. As a result of re­
ports of anomalous behavior of radar 
to iceberg detection, a research pro­
gram was initiated in 1944. Later 
research supplemented by investiga­
tions conducted by the National Re­
search Council of Canada indicated 
that grmvlers, fragments of icebergs, 
are inconsistent targets and that ves­
sels relying on radar for safe naviga­
tion through ice-infested areas might, 
in so doing, compromise their safety. 
These studies together with the in­
creased speed of merchant ships and 
increased usage of radar have em­
phasized the need for precise and 
trustworthy information on the reli­
ability of radar as an ice detection 
instrument; thus, an intensive pro­
gram of radar evaluation was pursued 
during the 1959 ice season. This pro­
gram involved controlled studies by 

''For complete discussion see In'iernatfonal 
Ice l'a.trol Obsm·vation. See Patrol Sen'"ice 
in the Ko~·th Atlantic Ocean, Season of 1!)719. 
U.S. Coast Guard Bnlt. No. 45 pp. 49-97, 
1059. 
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three International Ice Patrol ships 
and the collection of qualitative data 
by merchant and military ships op­
erating in ice areas of the North At­
lantic Ocean. Sufficient measure­
ments and observations were made to 
complete an objective evaluation and 
answer the controversial question: 
"Can radar be relied upon entirely to 
provide safe passage through poten­
tial iceberg· areas of the North Atlan­
tic Ocean?" Unfortunately, the 
answer is "NO!" 

GREATEST NEED FOR RADAR ON GRAND 
BANKS 

The need for radar would appear 
to be greatest on the Grand Banks, 
without exaggeration the foggiest 
area in the Atlantic Ocean. Unfor­
tunately, this is also the area of 
greatest danger of collision with un­
expected ice. In many instances 
those conditions which give rise to 
the Grand Banks fog also create sub­
normal microwave propagation con­
ditions. An additional determent to 
iceberg detection is the passage of 
many weather fronts with their asso­
ciated squalls. The radar echoes 
from these min squalls are sufficient 
in strength to completely mask large 
growlers. Meteorological investiga­
tions revealed that neither the slight 
attenuation due to fog nor the ex­
pected average subnormal refraction 
conditions are important deterrents 
to the value of radar when considered 
in the light of other parameters. Let 
us examine briefly why safe passage 

cannot be insured by radar and why, 
perhaps, the Hans Hedtojt met with 
the tragedy which shocked the world 
last year. 

ICEBERGS ARE POOR RADAR REFLECTORS 

Quantitative measurements re­
vealed that the power (echo strength) 
returned from icebergs is approxi­
mately one-sixtieth as great as that 
returned from ships of comparable 
size. One of the methods of demon­
strating this is shown by fig. 1 wherein 
a comparison is made between the 
reflected power curve from the stern 
of the buoy tender USCGC Evergreen 
and that from a very large iceberg. 
Other measurements yield comparable 
results. Figure 2 illustrates a com­
parison between a small iceberg and 
the SS InoJerial Sarnia off Cape Race, 
Nev.rfoundland. The echo strength 
from the ship was 200 times greater 
than that from the small berg. As 
other measurements indicated that a 
linear relation exists between the 
radar cross section and the physical 
cross section, it follows that this ship 
reflected about 62 times better than 
an equivalent size iceberg. The ship 
blip on the PPI-scope pictures of both 
figs. 2 and 3 is perceptibly much 
stronger than that of the other ice­
berg targets. Figure 3 illustrates 
strikingly the difference in reflectivity 
between icebergs and ships. The top 
photograph shows a comparison be­
tween the USNS Alatna and an ice­
berg 34 times greater in cross section. 
In both cases and many others the 
blip brilliance was considerably better 
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for the metal ship target; neverthe­
less, the icebergs do appear as good 
targets. In fact, many observations 
during the past decade establish that 
in calm or slight seas dangerous ice 
formations of all types should be de­
tected at rang·es varying from 10-15 
miles for icebergs to 2-3 miles for 
small growlers and sea ice. The re­
sults of the observations made by 
many ships and many mariners are 
shown in fig. 4. Of 191 reports sub­
mitted, 138 \vere sufficiently complete 
for Use in this investigation. Includ­
ing· other observations made in past 
years a total of 152 Maximum Range 
at Detection observations \Vas used. 
Figure 4 illustrates the maximum 
range at which detection of icebergs 
and growlers of various sizes may be 
expected. A statistical examination 
of these 152 observations gives us an 
equation relating the maximum range 
of iceberg detection to the physical 
cross-sectional area illuminated: 

R4.oB=3.78X10t3 A 

where R is the maximum range of 
detection in yards and A is the actual 
cross-sectiona.l area in square feet 
illuminated by the radar at maxi­
mum range. This fourth power rela­
tionship is in remarkable agreement 
with the theoretical expression as de­
rived from the free space radar equa­
tion for the relation between maxi­
mum range and illuminated area for 
some geometric shapes, which is given 
by 

Rl=KXA 
where K is a function of receiver 
sensitivity, antenna gain, and trans­
mitted power. Because the charac­
teristics of all the radars used were 
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FIGURE 1. Reflected power expressed in decibels above minimum discernible signal plotted 
as a function of range, logarithmic scale, for a large iceberg {43,900 sq. feet] and the stern 
of the CGC Evergreen (740 sq. feetl. The agreement between duplicate runs on the same 
aspect (165 by 380 feet) and the similarity of iceberg attenuation rate with that observed 
on Cl ship target are illustrated by leost squares, best fit curves. 
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In 1959, LTJG Budinger, as a member 
of the International Ice Patrol, acted as 
Project Officer for Radar Iceberg Detection 
in conjunction with an intensified Coast 
Guard program of scientific studies and 
investigations to determine the reliability 
of shipboard radar to detect floating ice. 

During the patrol activities out of Ar~ 
gentia, Newfoundland, he participated in 
iceberg demolition tests conducted with 
the use of 1 ,OOO~Ib. cluster type petroleum 
and thermate incendiary bombs-the first 
systematic attempt of man to destroy ice~ 
bergs from aircraft. LTJG Budinger im­
provised an ingenious, simple bombsight 
which was used during the operation. 

He has ben active in the 1960 Inter~ 

national Ice Patrol as Aerial Ice Observer 
and as Bombardier on aerial iceberg de~ 
struction tests. 
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FIGURE 2. Comparison between the blip intensity of a ship, 55 Imperial 5ornia, with that 
of an iceberg (27 by 84 feet; 1 ,460 sq. feet) and Cape Race, Newfoundland (vertical cliffs 
approx. 300 feet) on the 20-mi(e scale. The ship is at 295° T; 8,200 yds iceberg at 355° T; 
8,200 yds, Cape Race north at 1 8,000 yds, and other targets are large icebergs. 

very similar, this grouping of obser­
vations from various makes of radars 
was justified. 

REAL DANGER IS GROWLERS 

Either from fig. 4 or the derived 
equation it can be shown that the 
maximum detection range from 
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growlers (exposed area of 10 sq. feet 
to 100 sq. feet) is less than 4 miles. 
In general, a growler with an average 
illuminated cross section of 100 sq. 
feet weighs more than 250 tons. 
Eighteen recent observations by the 
USCGC Northwind and 26 growler 
observations made by Hudson Bay 
Shipping Co. (not shown) indicate 

that the expected range of detection 
for growlers is even less than that 
derived statistically, A maximum of 
4 miles detection range is not ala-rm­
ing in itself; however, in view of the 
facts that growlers do not carry run­
ning lights, these iceberg fragments 
might be obscured by sea clutter, 
mariners do not watch the scope con­
stantly, and ice is even a poorer re­
flector than sea water, the danger to 
a fast moving vessel is immediately 
apparent. 

GROWLERS HIDDEN BY SEA CLUTTER 

During the 1959 studies efforts were 
concentrated on assessing the im­
portance of sea clutter and evaluating 
the effectiveness of anticlutter devices 
in combating this sea return clutter. 
The results of controlled measure­
ments of echo strengths from ice 
targets and sea chop indicate that sea 
return from waves of heights greater 
than 4 feet is sufficient to entirely ob­
scure dangerous growlers. This is 
illustrated by fig. 5 in which the re­
flected power curves for a 22-foot 
growler and a 4.5-foot sea are shovm 
together. During the observations 
from which this plot was prepared all 
parameters of radar performance and 
atmospheric propagation conditions 
were measured and known not to 
have affected the results abnormally. 
These results and similar results ob­
tained from observations taken by 
three research ships caused some con­
cern as, although they were supported 
by less precise observations made by 
many mariners, the fact that seas be­
tween 4 and '6 feet in height could 
e:ffectively obscure growlers as high 
as 20 feet seemed to conflict with 
reason. However, theoretical anal­
yses of the reflection characteristics 
of ice, sea water, and ships estab­
lished the validity of these observa­
tions and helped to explain why ice­
bergs considerably larger than ships 
reflect so much less energy. 

THEORY EXPLAINS POOR REFLECTION 

The theoretical reflection coeffi­
cient Cthe amount of radiation re­
flected compared with the amount of 
incident radiation) for pure ice for 
any frequency of radiation between 
30 and 30,000 Mc;s is 0.272. The 
value for sea water is approximately 
0.8 and that for steel is nearly 1.0. 
From these values it is apparent that 
the intrinsic electrical properties of 
ice render an ice surface a consider­
ably poorer reflector than a steel or 
a sea water surface of similar geom­
etry, Of interest here is the fact 
that the theoretical value for the 
Grand Banks iceberg ice is 0:32 as 
derived from arguments of known gas 
content, density, and an expression 
derived for the composite dielectric 
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FIGURE 3. Comparison between blip intensities of ships and icebergs. Top radar scope photograph shows an iceberg (010° T; 18,200 
ydsl and a merchant ship, SS Mormacpenn (047° T; 19,000 ydsl on the 20-mile range scale. Bottom photograph compares a large iceberg 
1150° T; 7,000 ydsJ with the USNS Alatna (341 ° T; 6,000 ydsl. 

co,nstant of a surface consisting of 
appropriate percentages of air, ice, 
and water. This is in remarkable ac­
cordance with the value of 0.33 de­
rived from a statistical treatment of 
the 152 maximum range observations, 
the radar equation, and average ice­
berg target gai:a assumptions. It was 
well established that even a wet, melt­
ing iceberg can be expected to have a 
surface material reflection coefficient 
considerably less than that of sea 
water and even wood. These compu­
tations, together with the fact that 
icebergs show less target gain than 
ships, explain the poor reflection 
characteristics and emphasize the 
danger of growlers in sea return. 

EFFECTIVENESS OF ANTICLUTTER DEVICES 

The masking effect of sea return 
and weather has been of concern to 
mariners and radar manufacturers 
since World War II. Most of the 
modern radar installations have two 
types of anticlutter devices which are 
designed to allow better discernment 
of a target from heavy sea or weather 
blips on the PPI-scope. The Ice 
Patrol studies revealed that the Sensi­
tivity Time Control and Lin-Log de­
vices used with the optimum combina­
tion of video and receiver gain are 
very effective; however, on three dif­
ferent occasions dangerous growlers 
were not picked up although the radar 
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was in peak performance and the 
propagation conditions were near 
normal or only slightly subnormal. 
In general, Fast Time Constant con­
trol was found to be ineffective. It 
should be remembered that these 
anticlutter devices were designed to 
decrease the gain in a particular area 
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as a function of range for a growler {22 by 76 feet; 665 sq. feet) and sea return {4,5 feet 
high, 200 feet longl. The measurements were made during standard propagation conditions 
under known overall radar performance. 

should be expected because of the 
basic electrical properties of ice. 

Evaluation of personnel who have 
as their primary duty the radar watch 
on board ships has revealed that the 
use of anticlutter devices often de­
creases the radar's effectiveness due 
to lack of training· and experience. It 
was discovered that vessels are trans­
iting the North Atlantic Ocean with 
the FTC circuit activated but with 
operators having little or no knowl-
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edge of its function or use. On other 
vessels sea return is reduced by de­
creasing the video or receiver gain 
although STC is available on the set. 
It was frequently discovered that 
radio operators, radar operators, mer­
chant officers, and even naval watch 
officers do not know the function of 
the anticlutter devices for their radar 
sets on which they rely so heavily 
during reduced visibility. This lack of 
knowledge and improper use of these 

devices leads one to the conclusion 
that in many cases it is best not to 
have them at all. In summary, we 
can safely say that if an ice target is 
not picked up beyond the sea return 
it will not be detected at all. Herein 
lies the danger of total reliance on 
radar. 

SUMMARY AND RECOMMENDATIONS 

It has been established by both 
observation and basic theory that an 
intrinsic propel"ty of icebergs is poor 
electromagnetic reflection and that 
reliance cannot be placed on radar 
for safe navigation during moderate 
sea conditions. As part of the evalu­
ation program theoretical and, where 
practical, observational analyses of 
the various radar parameters were 
accomplished. The results indicate 
that, other than the very poor reflec­
tion qualities of ice, iceberg radar 
response is similar to that of other 
targets and there is no frequency 
preference. The maximum range of 
growler detection is normally not seri­
ously affected by the average sub­
normal propagation conditions to be 
expected, as determined by detailed 
measurements of temperature and 
humidity distributions, ray diagram 
analyses, and studies of meteorolog­
ical conditions which prevail on the 
Grand Banks. It appears that hori­
zontal polarization is preferred to 
vertical polarization (circular polar­
ization was not examined). It is ex­
tremely important to maintain radarS 
in peale operating condition as experi­
ments revealed that a medi urn 
growler might go undetected if a re­
ceiver is below normal efficiency by 
as little as 10 percent. It was ob­
served that the use of sector-scan 
antenna control does allov.r a more 
definite target detection and the use 
of either 30- or 60-degTee scanning 
probably would be of value in detect­
ing· a weak ice target. The proper 
use of anticlutter devices involves the 
competency of the operator and it is 
believed that this is beyond the train­
ing and skill of the majority of op­
erators. It is recommended that 
rather than perfecting new devices 
\Vhich might more confuse the oper­
ator, a method be considered of 
automatically applying various quan­
tities of the anticlutter devices as the 
sea conditions dictate. Finally, based 
on the unequivocal conclusions of the 
studies conducted during the past 15 
years: 

ALL SHIP MASTERS, MATES, AND 
OWNERS ARE WARNED THAT 
SAFE PASSAGE THROUGH ICE-. 
BERG AREAS OF THE NORTH 
ATLANTIC OCEAN CANNOT BE 
ASSURED BY THE USE OF RADAR 
ALONE. 
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MARITIME 

UNIVERSAL MOORING CHOCKS FOR ST. LAWRENCE SEAWAY 

AN ILLUSTRATION of a universal mooring chock approved by the St. Lawrence Seaway Authority 
for ships transiting its locks under the new regulations whkh became effective January 1, 1 960. 
The first bulwark models were recently installed on the ore carrier Arthur B. Homer, the largest 
of its kind, which has 10 of these chocks installed, 5 on each side. Courtesy Marine News. 

Developments in inland water\vays 
radar have brought about "revolu­
tionary" changes in river transporta­
tion in Europe during the past five 
years, according to Mr. Eric Tyler, 
vice president and general manager 
of Decca Radar, Inc. of New York. 
Dutch, French, and German author­
ities are carrying through an inten­
sive program of installing such aids 
as reflectors on bridges, piers, and 
buoys. The Comit8 Centrale du Nav­
igation du Rhin has changed the rules 
of the road on the Rhine River to 
permit radar-fitted vessels to remain 
underway at night and in circum­
stances where other vessels are obliged 
to stop and a\vait daylight or weather 
improvements. 
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The slick new freighter SS Mormac­
pride has been delivered by its build­
ers, Sun Shipbuilding and Drydock 
Co., to the owners, Moore-McCormack 
Lines, Inc. It is presently on its 
maiden voyage from Milwaukee, 
Sarnia (Ontario), Detroit, Montreal, 
Quebec, Boston, Philadelphia, and 
New York for the major ports in 
Brazil and Argentina. 

J; t J; 

A motion picture is now being pre­
pared by the Atlantic Refining Co. 
to fully explain the history and fllllc­
tion of the unique fuel-vmshing sys­
tem installed aboard the Atlantic 
Seaman. Port Engineer W. A. Walls 
will use the color film \Vhen he speaks 

SIDELIGHTS 

to the Society of Naval Ar·chitects and 
Marine Engineers in New York. 

Captain Edwin J. Dowling, Master 
of the MSTS transport vessel Upshur, 
has experimented with stenciled 
identification numbers of his crews' 
lifejackets as a measure to avoid con­
fusion over lifeboat assignments dur­
ing a. sea disaster. A large numeral 
indicates the lifeboat in which the 
man is assigned and a small number 
below indicates the man's position 
code. 

t t t 

CARGO HANDLING 
SYMPOSIUM 

A 3-day cargo handling exposition 
and symposium will be held in New 
York September 27-29, 1960, spon­
sored by the New York chapter of the 
U.S. Merchant Marine Academy 
Alumni Association, the International 
Cargo Handling Coordination Asso­
ciation, and the American Standards 
Association. The exhibition and 
symposium will stress the safe, effi­
cient and expeditious handling of 
cargo. The following organizations 
will participate: 

Aerobilt Co., Allis-Chalmers, Amer­
ican Export Lines, Arthur Tickle En­
gineering Works, Atlantic & Gulf 
Equipment Corp., Automatic Trans­
portation Co., Bailey Refrigeration, 
Budd Co., Cargoca.ire, Carrier Corp., 
Clark Brown Co., Consolidated In­
ventories Inc., Container Transport 
International, Dracone Develop­
ments, Freuhauf Trailer Co., General 
Electric Co., Grace Line, Highway 
Trailer Co., Hyster Co., International 
Longshoremen's Assoc., Isbrandtsen 
Co., Jeta, Journal of Commerce, Ma­
rine Steel Inc., Merritt-Chapman & 
Scott, M.S.T.S., National Malleable & 
Steel Castings Co., N.Y.C. Dept. of 
Marine & Aviation, N.Y. Port Author­
ity, Paulsen-Webber Cordage, Perolin 
Co., Philadelphia Hoist, Santini Bros., 
Seatrain Lines, Silent Hoist Co., 
States Marine Lines, Strick Trailers, 
To\vmotor Co., Trailmobilc Co., Wes­
tinghouse Co., Yale and Towne Co. 
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FORT EUSTIS RADAR OBSERVER COURSE 
AN APPROVED Radar Observer 
Course has been established at the 
U.s. Army Transportation School at 
Fort Eustis, Va. 

The U.S. Army Transportation 
School thus becomes the fifth Coast 
Guard approved school in the United 
States authorized to instruct the 
course. 

COAST GUARD REQUIREMENT 

The need for schools in radar ob­
servation has been evident for some­
time, particularly with the alarming 
increase of collisions at sea by ships 
equipped with radar. Since January 
1, 1959, the Coast Guard has required 
an applicant for an original, raise of 
grade, or increase in scope of license 
for service as a deck officer on ocean, 
coastwise, or Great Lakes vessels of 
300 gross tons and over to qualify as 
a radar observer. This requirement 
is met by successfully passing an ex­
amination given at a Marine Inspec­
tion Office or by presenting a certifi­
cate of successful completion of a 

' ·~. 

course of instruction at a Maritime 
Administration Radar Observer 
School or other Government-operated 
school approved by the Commandant. 

On or after May 1, 1962, every 
radar-equipped vessel of 300 gross 
tons and over issued a Certificate of 
Inspection for the navigation on 
ocean, coastwise or Great Lakes 
waters, must have in its required com­
plement of deck officers, including the 
Master, only officers who have quali­
fied as radar observers. 

U.S. ARMY TRANSPORTATION CORPS 

The Army has been directly affected 
by these regulations. In the Trans­
portation Corps are marine officers 
and warrant officers who are masters, 
mates, and pilots of Transportation 
Corps seagoing vessels. Qualifying 
these ship's officers for the Radar Ob­
servers Certificate became a problem 
to be solved by the Transportation 
School with the assistance of the 
Coast Guard. 

An Army Warrant Officer and ci-

vilian instructor at the Transporta­
tion School were instrumental in the 
development of the Marine Radar 
Observer Course. They are Chief 
Warrant Officer Carter C. James, Jr., 
and Mr. Theodore D. Alexander of the 
Harbor Craft Section under the 
Watercraft Operations and Mainte­
nance Branch of the Transportation 
Technical Training Division. The di­
vision chief is Lt. Col. Edwin L. Harloff 
with Lt. Gal. Ambrose C. Arthur as as­
sistant for Surface Transportation. 
Maj. Joseph K. Taylor is branch chief. 

Chief Warrant Officer James, the 
senior instructor of the Harbor Craft 
Section, reports the purpose of the 
course is to "increase safety at sea by 
preventing misuse and misinterpreta­
tion of radar." 

This is, he indicated, the primary 
cause for collision by radar-equipped 
ships. 

PROPER USE OF RADAR 

He said the course "teaches proper 
use of radar in determining a vessel's 

I 

' 

MR. THEODORE D. ALEXANDER, prindpal instructor, demonstrotes the 
use of o giont radar moneuvering board to Lt. Col. A. C. Arthur !left) 
and Lt. Col. E. L. Horloff (center). The giant board is used to instruct 
students of the U.S. Coast Guard approved Radar Observers at the U.S. 
Army Transportation School at Fort Eustis, Va. 

RADAR SCANNER tops Army vessels. Army mcuine students at the 
U.S. Army Transportation School, Fort Eustis, Va., are instructed in 
classroom and on actual vessel in the school's U.S. Coast <3uard ap~ 
proved Radar Observers Course. fU.S. Army Photos.l 

158 September 1960 



closest point of approach and its true 
course and speed." 

Mr. Alexander, formerly serving in 
the Army as an instructor and who 
was the key man in putting the course 
together, added, "Also, we teach how 
to take preventive action to avoid 
collision in case danger of collision 
is deemed to exist.'' 

The T-School course is 2 weeks in 
duration, consisting of 80 hours of 
instruction. Unique at the T-School 
is the fact that radar observer stu­
dents are trained on TC vessels, using 
actual equipment under actual con­
ditions. 

In the classroom, they are taught 
with a land-bound radar instaila­
tion~where theY are first instructed 
in the principles of radar and its in­
terpretation. Large training aid 
plotting boards are used here. 

Mr. Alexander, in doing leg work 
for the course for which he is prin­
cipal instructor, visited the U.S. Mari­
time Administration Radar Observer 
school in New York, N.Y. There he 
observed their course of instruction. 

The first Radar Observer Course 
was given at the T-School in late May 
and early June. At that time, Ca.pt. 
L. M. Thayer, commanding officer of 
the Reserve Training Center in York­
town, Va., monitored part of the in­
struction. (One of the texts used in 
the course was written by Capt. 
Thayer-Practical Radar Plotting.) 
Upon completion of instruction, Capt. 
Thayer administered the final exami­
nation ln plotting which he had pre­
pared. Also monitoring the course 
were Comdr. N. L. Fendig and Lt. 
Myron E. Welsh, both of the Merchant 
Vessel Pemonnel Division in U.S. 
Coast Guard's Headquarters. 

Subsequently, the Transportation 
school was presented a Certificate of 
Approval from the U.S. Coast Guard, 
thus recognizing graduation from the 
school as indication that the requisite 
training has been acquired. 
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RADAR ANNEX 

At the recent Safety of Life at sea 
Conference held in London the par­
ticipating nations took definite steps 
to guide mariners in the use of radar. 

The international regulations for 
preventing collisions at sea have been 
amended and an annex of eight prin­
ciples for the use of radar to avoid 
collisions at sea attached to the regu­
lations. These principles are to be 
used as a guide for the mariner and 
have been based on the experiences 
and analyses of past collisions in­
volving radar. 

Although the new rules will not go 
into effect until the requisite number 
of nations have approved the conven­
tion, the SOLAS .conference recom­
mended that the radar annex be pub­
lished for guidance to the mariners 
as soon as possible, 

Recommendations on the use of 
radar information as an aid to avoid­
ing collisions at sea: 

1. Assumptions made on scanty 
information may be dangerous and 
should be avoided. 

2. A vessel navigating with the 
aid of radar in restricted visibility 
must, in compliance with Rule 16(a) / 
go at a moderate speed. Information 
obtained from the use of radar is one 
of the circumstances to be taken into 
account when determining moderate 
speed. In this regard it must be rec­
ognized that small vessels, small ice­
bergs and similar floating objects may 
not be detected by radar. Radar in­
dications of one or more vessels in 
the vicinity may mean that "moderate 
speed" should be slower than a mari­
ner without radar might consider 
moderate in the circumstances. 

3. When navigating in restricted 
visibility, the radar range and bear­
ing alone do not constitute ascertain­
ment of the position of the other ves­
sel under Rule 16(b) sufficiently to 
relieve a vessel of the duty to stop 
her engines and navigate with caution 
when a fog signal is heard forward 
of the beam. 

4. When action has been taken 
under Rule 16(c) to avoid a close­
quarters situation, it is essential to 
make sure that such action is having 
the desired effect. Alterations of 
course or speed, or both, are matters 
as to which the mariner must be 
guided by the circumstances of the 
case. 

5. Alteration of course alone may 
be the most effective action to avoid 
close quarters provided that: 

a. There is sufficient sea room. 
b. It is made in good time. 
c. It is substantial. A succes­

sion of small alterations of course 
should be avoided. 

d. It does not result in a close-­
quarters situation with other vessels. 

6. The direction of an alteration 
of course is a matter in which the 
mariner must be guided by the cir­
cumstances of the case. An altera­
tion to starboard, particularly when 
vessels are approaching apparently on 
opposite or nearly opposite courses, 
is generally preferable to an altera­
tion to port. 

7. An alteration of speed, either 
alone or in conjunction with an al­
teration of course, should be sub­
stantial. A number of sman altera­
tions of speed should be avoided. 

8. If a close-quarters situation is 
imminent, the most prudent action 
may be to take all way off the vessel. 

l The new proposed Rule 16 referred to in 
the Radar AnneJJ is given below. It should 
he noted that this new rule will not actually 
he in e:treet ou an international baRiS until 
the convention has been acceded to by the 
requisite number of nations, which may take 
several years. 

Rule 16 

(a) Every vessel, or seaplane when 
taxiing on the water, shall, in fog, mist, 
falling snow, heavy rainstorms or any 
other condition similarly restricting visi­
bility, go at a moderate speed, having 
careful regard to the existing circum­
stances and conditions. 

(b) A power-driven vessel hearing, ap­
parently forward of her beam, the fog 
signal of a vessel the position of which 
is not ascertained, shall, so far as the cir­
cumstances of the case admit, stop her 
engines, and then navigate with caution 
until danger of collision is over. 

(c) A power-driven vessel which de­
tects the presence of another vessel for­
ward of her beam before hearing her fog 
signal or sighting her visually may take 
early and substantial action to avoid a 
close-quarters situation but, if this can­
not be avoided, she shall, so far as the 
circumstances of the case admit, stop her 
engines in proper time to avoid collision 
and then navigate with caution until 
danger of collision is over. 

STATISTICAL ANALYSIS 
A Statistical Analysis of Selected Marine Collisions Occurring During the Three Fiscal 

Years 1957, 1958, and 1959 is distributed with this issue of the PROCEEDINGS in the 
interest of merchant marine safety. 
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Q. Does a Mercator projection 
chart correctly picture the shape of 
an area? Explain your answer. 

A. A Mercator chart is con­
formal, i.e., taking any small area, 
the shape of the region is the same as 
on the globe. However, since the 
scale varies to a considerable extent, 
the shapes of large areas are greatly 
distorted. 

The distortion of a Mercator chart 
takes place in both directions, thus 
maintaining the proper shape of a 
relatively small area, but increasing 
its apparent area. 

The common conception that a 
Mercator chart distorts the appear­
ance of the earth's surface is true for 
charts covering a wide change of la ti­
tude because of the apparent in­
creased size of a given area in higher 
latitudes. Within a narrow range of 
latitude the shape and relationship 
a.re portrayed accurately. 

Q. Are all charts oriented so that 
North is shown at the top of the 
sheet? Explain your answer. 

A. Most Mercator projection 
charts are so oriented that North is 
at the top of the sheet, but this rule 
is not invariable. On other projec­
tions, it should be remembered that 
true North is indicated by the direc­
tion of the meridians and not neces­
sarily the top of the chart. Plani­
metric (plane surveys of local areas) 
charts frequently indicate North by 
orientation of the compass rose 
rather than by the top of the chart. 

Q. How should charts be stowed? 
A. Charts should be stowed flat 

in a clean, dry space, avoiding· any 
unnecessary folding or creasing. 

Q. Distinguish between small­
scale charts and large-scale charts, 
and state the use of each. 

A. Small-scale charts cover large 
areas and are used by the mariner for 
offshore navigation, while large­
scale charts embrace smaller areas 
and are used for approaching and 
entering harbors. 

Q. What is the true shape of the 
earth? 

A. The true shape of the earth 
is that of an oblate spheroid, being a 
nearly spherical body slightly flat­
tened at the poles. Its longer or 
equatorial axis is 6,384 nautical miles, 
and its shorter or POlar axis meas­
ures 6,860.5 nautical miles. The 
shape is so nearly a sphere that for 
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practical purposes of navigation it is 
assumed to be a perfect sphere. 

Q. Describe how you would use a 
gnomonic chart to determine a com­
posite great circle track with a lim­
iting latitude. 

A. On a great circle chart, draw 
lines from the points of departure 
and destination, respectively, tangent 
to the limiting parallel; transfer 
these great circles to a Mercator 
chart in the usual manner, by the 
coordinates of several points, includ­
ing in each case the point of tangency 
to the parallel. Follow the first great 
circle to the parallel, then follow the 
parallel; then the second great circle. 

Q. List the most common causes 
of inadequate condenser vacuum. 

A (a) Excessive air leakage into 
the vacuum system. 

(b) Improper functioning of 
air-removal equipment. 

(c) Improper drainage of con­
densate from condenser. 

(d) Insufficient flow of circu­
lating water. 

(e) High injection tempera-
ture. 

(f) Dirty condenser. 
Q. Explain why the pressure dif­

ferential between the main condenser 
and air ejector intercondenser does 
not equalize during normal operation. 

A. The slight difference in pres­
sure between the main condenser and 
the air ejector intercondenser is main­
tained by the loop seal in the inter­
connecting drain line from the inter­
condenser. The unequal heights of 
the water in the two legs of the loop 
seal will equal the difference in pres­
sure between the two units. 

Q. What immediate action should 
be taken if at any time loss of vacuum 
is accompanied by a hot or flooded 
condenser? 

A. If at any time Joss of vacuum 
is accompanied by a hot or flooded 
condenser, the units exhausting into 
it must be slowed down or stopped 
until the condensing plant is again 
put into working order. 

Q. What precautions should be 
observed to prevent the formation of 
scale in the cylinder jackets of diesel 
engines equipped with open cooling 
water systems? 

A. The outlet cooling water tem­
perature should not be permitted to 
exceed 120 o F. Large quantities of 

water should be circulated rapidly and 
with a small temperature difference, 
usually 10° F. to 20"' F., between the 
inlet and outlet water in order to pre­
vent the formation of local hot spots 
and scale. The water circulation 
should be continued after the engines 
are stopped until the engines are cool. 

Q. What effect do leaky piston rings 
have upon the working of an engine? 

A. Leakage of gas past the piston 
rings reduces the efficiency of the 
engine and increases the cylinder liner 
and piston ring wear by blowing the 
lubricating oil off the rubbing sur­
faces. 

The efficiency of the engine is 
reduced owing to a low compression 
pressure causing bad combustion of 
fuel, and to leakage of gas, resulting 
in a reduced mean effective pressure. 

Q. (a) What nllght cause a 
cylinder liner to become overheated? 

(b) What immediate precau­
tions should be taken? 

(c) What might happen if 
these precautions were neglected? 

A. (a) Want of cooling water, 
want of lubrication, or broken rings 
may cause a cylinder liner to over­
heat. 

<b) If the heating is consid­
ered serious, it may become advisable 
to cut out that particular cylinder al­
together by shutting off the fuel be­
fore serious damage ensues. 

(c) A hot liner may result in 
fracture below the flange, brealmge 
of piston rings, seized piston, and 
similar defects. 

Q. Explain the purpose and the 
operation of the modern condensate­
cooled gland exhaust condenser. 

A. Gland 1eakoffs are used to 
withdraw leakage steam from the 
outer pockets of the main and auxili­
ary turbine glands and from the vem 
of the deaerating· feed heater to pre­
vent its escape into the engine room. 
and to conserve heat and minimize 
the loss of water. The leakoff line:; 
lead to the gland exhaust condenser. 
which is usually located in the afte::­
condenser of the main air ejecta:-. 
The vapor condenses and drains 
through a seal to the atmospheric 
drain tank. The atmospheric vent is 
usually connected to the suction of a 
small motor-driven fan (called the­
"gland exhauster"), which provides 2. 

positive discharge through piping IO 
the atmosphere above decks. 
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MERCHANT MARINE PERSONNEL STATISTICS 
MERCHANT MARINE OFFICER LICENSES ISSUED 

QUARTER ENDING 30 JUNE 1960 

DECK 

-~-~--(_J_m_d_c~~----·- ~-~rig-i==-~~~enewtll I GrrHl~~---~~~-""ginot_j_""nc;;o1 
::\Ja~ter: 'l'b.ircl mate: I 

g~;~r\~-rs(;~~:==~ 4Z 3,2:1: ~,. P'1}·'.z._;~~~\\-ise_ ~~:====== -------~~-- 71 
Great Lakes_ _ " ._, , vv~ 
ll.R. & L ____ .. 17 110 Grt>at. Lukes___ 1 !J 
Hhus______________________ 22 fiS B.S. & L ---------I 118 40 

Radio OHicerLitensesissued__ 11 Sfi Rivers_____________________ 74 i 30 
Cl1i0f matL': i\fastr.r: _Uninspected \"rs~ds. 91 20 

Ocean______ _________ 37 ' 110 :i\Tate: Lmn~r~~J~tei.l VesfGls__ 28 Fi3 
Coast. wise_ l 2 .Motorboat Operators. 177 677 

::.:tat.<-: -~- ~~-----
Grcut Lakes __ __________ __ TotaL.. 926 1, 758 
B.S. & L --------------- ·---
Rivers __ _ 

Second HI ate: 
Ocean _____________ _ 
Coastwise ------------

27 81 
1 

Grand TotaL_ 2, 68-1 

ENGINEER 

Grade Original I Renewal 

~T.EA.'tl 

Chief ~nginecl': 
FnlimitecJ __ 
Limited_ ------------­

Firgt as~istaut engineer; 
{:nlinliled __ 
Limited __ .,·--­

Second assis1ant engineer: 

i 30 -55.5 i 
9 n1·, 

32 i I 
232 

2 8 

LTnJimitrcL_ 49 275 
Limited_ l 

Third assistant cngirwcr: I 
L:nJimit0d__ s,; 284 ,: 

Lirnikd~~~;OR -~~~~~~~:~~=,~·-

1

. l ;I 

Chief engineer: I 
CnlimiletL 1U I; 92 j' 

--L-im_'_'"_d ____ -_--_--_--__ --_--_-_:_,_1 __ 33_ 158[. 

WAIVER OF MANNING 
REQUIREMENTS 

·waivers 

' Deck ollicrr~ snl1stii 11i ed I or 1 
highcrmtings_ -1-

Bngineerofficer_ssuLstituted I 
for h1gher ratmgs___ __ ·--

Ordinary HC1lll1Cn for :1]1]{) 1 
seamen_____ -· 1-

\Yiper or conlrm~~crs for I 
qualified mrmber eugme 1 

r:!evL---- . ----- ----~ 
Total Waivers_ 
:\-,_llnbor of .-cs~rls --------------------!' 

0 

I 8 
0 

~ 

"' < 

l 

~ I 
I 

~ " c 
0 u 
0 0 

"' -s 
5 e 

! 

I 
1 

l 

I 

---,1 'I ,, 
- I 

INVESTIGATING UNITS 

~ 
~ 

~ 
~ 

~-

----

===I ---

• ~ 
~-

1 
.) 

' 

,_·.-,ast Guard Mcrclumt :uarine InYestigat­
'--=-;:: rnits and lHNchrmt ::\iarine Details in­
--::~:i::ulted a total of 3,365 C<tSCS dllring the 
::::.: q-uarter of 1900. From thir; nnmber, 
::.--:<.rings before cxamine~·s resulted inYolviug 
_,_~ .:.rfiecrs and 269 unlie,•nr;e~l lll(,n. In the 
::>.-- of officers, 0 licenses were n•Yoked. 1 
T~~ ,:u~pendPd without probation granted, 6 
•""=-·~ suspended ·with probation granted. 7 
:::.~'="-" •vere dismissed after hearinh', and 
.:; ::.,.arinzs were closed with admoriitions. 
•:>:: ::he lilllicensed personnel, 22 documents 
-.-~':"~ reyoked, 14 were suspended without 
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---------- -1 Odgino1 ~~'en"''1 
First a3shtnnt rngine-or: 

£I;~;f~\\~rL --- -----j .) 20 

Second assistant cngtneec --~, 
lli 18 

l"nUmited___ _ ___ _ 
T,inJitecL ___________ __ 

'l'hinl assistant engineer: 
1JnlimicecL_ 
Limited __________________ _ 

Cllief Bnginerr: 1~ninspcct.ed 
Vrs;:cls-~-

1 
3 

71 
3 

;\s~btant "Enginrer: Unin- i 
speeted Vesfels_ -----[ 9 

17 

3\!3 
l 

15 

TotaL_. 

Grand TotaL_ 

--~~~ 

2, 555 

ORIGINAL SEAMEN'S 
DOCUMENTS ISSUED 

Typeofdocnnnnc ~~~~~~I~ ~~~~ 3 
-<C'~C~ 

.Sta1I Officer_ ___ .~.;;:;;~ H 1; ------;;~~~~ 
Continuous Disclmrge 

llook____ 2:3 • . 2:l 
l'dmclwnt ~\Ltrincr's 1 

Docllments _________ 1,285 fi3,1 14ii2,±.511' 5,022 
AB uny waters un- 1 

limited__ 1/0 37 3\J ::;:,; 285 
AB any waters, 12 
month~ 50 lG. \!6

1 

171 
A B Great Lakes, 18 [ 

T!IOIIths () _ 51 4()/ 57 
AD Tugs and ·TOI>- I 

boat~. any waters.. ')I 6 I 13 AB.Ba~--sandSoJmds- 1 ---- 2 
AB Seagoing Barges _ _____ _ , ---- 0 
J,ifcboatman___ 1501 ll v2 v 218 
q::-.n-:: l) __ ._____ zoo I o!:( LlLl 10ol 173 
Hadio Officer ___ 5- I 5 10 
Certificctte of ScrYice J Ot:;OI ±92 71 f J, 3281 1, 611 

Tonkc,~::~ :······· '3,~~~:11,f.*l5,~lll, ::: 
probation. 73 were suspendPd with probation 
granted, 26 cases were dismissed after hear­
ing, and IS hearings \Yel'C closed with admo­
nitions. 'l'en licenses and 110 documents 
were -voluntarily surTenclered. 

AMVER PROGRAM 
The International Safety of Life at 

Sea Conference 1960 has adopted the 
following recommendation: 

47. Merchant Ship Position Re-
porting 

The Conference recommends that 
Contracting Governments should 
encourage all ships to report 
their positions when travelling 
in areas where arrangements are 
made to collect these positioru 
for search and rescue use. Each 
Government should arrange that 
such messages shall be free of 
cost to the ship concerned. 

The adoption of this recommenda­
tion constitutes endorsement of the 
AMVER program by the participating 
governments at the conference and 
indicates widespread international 
recognition. 

The following article is indicative 
of the participation and cooperation 
of U.S. ships in the AMVER program 
and is reprinted through the courtesy 
of Farrell Lines Safety News: 

We recently visited this facility in 
New York and observed the operation 
of the Ship's Plot-Atlantic in the 
Rescue Coordination Center. Two 
walls of this room are covered by 
charts picturing the North Atlantic 
Ocean on which \Veather patrol sta­
tion vessels are situated. The bound­
ary lines of each maritime region are 
clearly marked and the ship models, 
which adhere where placed on the 
plot by magnetic attraction, are fitted 
with a clip device to hold the complete 
data regarding that ship in code form. 
The positions of the ships are up­
dated every 12 hours. 

The computer sections works in 
conjunction with the plot room. This 
section is equipped with an I.B.M. 
RAMAC 305 machine computer in 
addition to other units. This com­
puter has 50 discs capable of storing 
5 million characters. Every 12 hours 
the positions of vessels are automati­
cally advanced along their great circle, 
rhumb line, or coastal track in the 
machine. It is easy to understand 
that the accuracy of position ad­
vancement is dependent on the re­
ported speed of the vessel. 

The Rescue Coordination Center, 
Ship's Plot-Atlantic has over 700 
ships on their roster. Over 5,000 ves­
sels hailing from 51 nations partici­
pate in the program. Our vessels 
have been very active in cooperating 
in this program which, in the event 
of any actual rescue case, permits 
diversion of the nearest vessel (or 
vessels) to the scene thereby provid­
ing more rapid arrival of assistance 
and a saving for other vessels in the 
area not required at the scene. 

Knowing that all Farrell Line Ves­
sels have been taking part in this 
program, not only as a protection to 
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themselves, but also to aid those who 
may be in distress, we urge that the 
reports are conscientiously made in 
accordance with the instructions for 
participation. We highly recommend 
that more masters visit this facility 
when in New York and observe the 
efficient and important use made of 
the position reports submitted. 

ARE YOUR DOCUMENTS IN 
SHAPE 

Are your mariner's documents m 
good shape? After January 1, 1961, 
no mutilated docwnent -will be ac­
cepted for employment by Coast 
Guard Shipping Commissioners. 

In most cases this condition is due 
to age, normal use or faulty lamina­
tion. There are a disturbing number 
of cases, however, where it has been 
found that the documents have been 
deliberately tampered with for the 
purpose of fraudulent use. It is be­
lieved that continued use of even 
slightly mutilated documents invites 
such fraudulent use when they are 
lost or otherwise fall into the hands 
of unscrupulous persons. 

To reduce this possibility, a sim­
plified procedure has been established 
whereby a seaman may obtain a re­
placement for a mutilated document 
with a minimum of delay and incon­
venience. Henceforth in those cases 
where the mutilation is a result of 
age, general use, or faulty lamina­
tion, a seaman may upon presenta­
tion of the necessary photographs se­
cure a replacement document on an 
exchange basis, without cost, at any 
Marine Inspection Office. 

It is urged that all holders of mu­
tilated Specially Validated Merchant 
Mariner's Documents apply for re­
placements as soon as possible and 
that persons in charge of the em­
ployment of seamen advise all inter­
ested parties of the restriction against 
the employment of holders of muti­
lated Specially Validated Merchant 
Mariner's Docwnents, which becomes 
effective January 1, 1961. 

AMENDMENTS TO REGULATIONS 
[EDITOR's NoTE.-The following 

regulations have been promulgated or 
amended since the last issue of the 
PROCEEDINGS. A complete text of 
the regulations may be found in the 
Federal Register indicated at the end 
of each article. Copies of the Fed­
eral Registers containing the material 
referred to may be obtained from the 
Superintendent of Documents, Gov­
ernment Printing Office, Washington 
25, D.C.] 

Title 33-NAVIGATION AND 
NAVIGABLE WATERS 

Chapter 1-Coast Guard, Depart­
ment of the Treasury 

[ CGFR 60-57] 

SUBCHAPTER K-SECUR!TY OF VESSELS 

PART 124-CONTROL OVER 
MOVEMENT OF VESSELS. 

Certain Vessels Exempted From Advance 
Notice of Time of Arrival of Vessels 

The following section has been 
amended to exempt certain United 
States vessels from the requirements 
regarding the advance notice of the 
vessel's estimated time of arrival to 
be furnished to the Captain of the 
Port. 

§ 124.10 Advance notice of vessel's 
time of arrival to Captain of the 
Port. 

(a) The master or agents of every 
foreign vessel and every documented 
vessel of the United States except (1) 
United States vessels engaged in the 
coastwise trade, (2) United States 
vessels engaged in the fisheries, or 
(3) United States yachts, arriving at 
a United States port or place from 
a port or place outside the United 
States or destined from one port or 

place in the United States to another 
port or place in the United States 
shall give at least 24 hours' advance 
notice of arrival to the Captain of the 
Port at every port or place where the 
vessel is to arrive, except as follows: 
(Sec. 1, 40 Stat. 220, as amended, 50 U.S.C. 
191, E.O. 10173, 15 F.R. 7005, 3 CF'R, 1950 
Supp., E.O. 10277, 16 F.R. 7537, 3 CFR-, 
1951 Supp., E.O. 10352, 17 F.R. 4607, 3 
CFR, 1952 Supp.) 

(Federal Register Documen·t, 60--7063; 
Filed July 28, 1960, and printed July 29, 
1960) 

ARTICLES OF SHIPS' 
STORES AND SUPPLIES 

Articles of ships' stores and supplies 
certified from 1 July to 31 July 1960, 
inclusive, for use on board vessels in 
accordance with the provisions of Part 
147 of the regulations governing "Ex­
plosives or Other Dangerous Articles 
on Board Vessels" are as follows: 

CERTIFIED 

The Kleer-Flo Co., 250 West 57th 
St., New York 19, N.Y., Certificate No. 
433, dated 11 July 1960, KLEER-FLO 
ID-T DEGREASOL. 

The Kleer-Flo Co., 250 West 57th 
St., New York 19, N.Y., Certificate No. 
434, dated 11 July 1960, KLEER-FLO 
HI-T DEGREASOL 2. 

The Kleer-Flo Co., 250 West 57th 
st., New York 19, N.Y., Certificate No. 
435, dated 11 July 1960, KLEER-FLO 
HI-T DEGREASOL 140. 

Dunham Chemical Co., 840 North 
Michigan Ave., Chicago 11, Ill., Cer­
tificate No. 436, dated 12 July 1960, 
DUNHAM D-105. 

Alken-Murray Corp., 131 East 23rd 
St., New York 10, N.Y., Certificate No. 
437, dated 12 July 1960, MURRAY OIL 
CONDITIONER. 

ACCEPTABLE COVERED STEEL ARC WELDING ELECTRODES 
The following ilff' additions to the list of electrodes which a.rc acceptable to the United States Coast Gun.rd for usc in 

welded. fn.briea.tions. 

Distributors and/or manufacturers 

'l'he Lincoln Electric Co., 22801 St. Clair AYe., Cleveland 17, Ohio. 

Alloy Rods Co., York, Pa. & El Segundo, CaliL_ 
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Brand I 
Operating positiops and eledrodo size~ 

(mch) 

i I l't:,j:;';"lli" I "''-;--l-"---,--1 -51
.-

: I 

},"\VS 
class 

JETWELD J,H 70 ------- E701Sand 
E60J8. 

Atom-Arc 8018 C~L. -·---- E8018-B2 _ 

2 3 

2 
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Alken-Murray Corp., 131 East 23rd 
St., New York 10, N.Y., Certificate No. 
438, dated 12 July 1960, MURRAY 
SOOT REMOVER. 

Dunham Chemical Co., 840 North 
Michigan Ave., Chicago 11, Ill., Cer­
tificate No. 439, dated 20 July 1960, 
DUNFAST. 

Dunham Chemical Co., 840 North 
Michigan Ave., Chicago 11, Ill., Cer­
tificate No. 440, dated 26 July 1960, 
DUNHAM D-166. 

AFFIDAVITS 

The following affidavits were ac­
cepted during the period from 15 June 
1960 to 15 July 1960: 

Akron Brass Manufacturing Co., 
Inc., Wooster, Ohio, FITTINGS. 

Mansfield & Green, Inc., 1051 Power 
Ave., Cleveland 14, Ohio, VALVES. 

Automatic Switch Co./ Hanover 
Park, Florham Park, N.J., VALVES. 

Ralph N. Brodie Co., 350 South 
Columbus Ave., Mount Vernon, N.Y., 
VALVES. 

Alcor Valve Specialties Co., 16 E. 
Edgewater Ave., Pleasantville, N.J., 
VALVES. 

Byron Jackson Pumps, Inc., P.O. 
Box 70, Lawrenceburg, Ind., CAST­
INGS. 

Flynn and Emrich Co., 301 Holliday 
St., Baltimore 2, Md., CASTINGS. 

l Presently listed for val yes, but the com­
pany desires new address to bo shown as 
lh;ted herein. 

NOTICE 

It is now possible to keep your Coast 
Guard publications up to date by using 
the column entitled "Marine Safety 
Publications and Pamphlets" as a 
ready reference. Following the title of 
each publication are the dates of the 
Federal Registers which amend it. 
With the use of the proper Federal Reg~ 
ister, each pamphlet can be kept up to 
date until a new issue is available. 

Changes Published During July 1960 

The following publications 
have been modified by Federal 
Register: 
CG-191 Federal Register, July 

8, 1960. 
CG-267 Federal Register, July 

14, 1960, and July 29, 1960. 
CG-239 Federal Register, July 

29, 1960. 
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MARINE SAFETY PUBLICATIONS AND PAMPHLETS 
The following publications and pamphlets are available and may be 

obtained upon request from the nearest Marine Inspection Office of the 
United States Coast Guard. The date of each publication is indicated in 
parenthesis following its title. The dates of the Federal Registers affect­
ing each publication are noted after the date of each edition. 
CG No. Title of Publication 

101 Specimen Examinations for Merchant Marine Deck Officers 17-1-58). 
1 OS Rules and Regulations for Military Explosives and Hazardous Munitions (8-1-58). 
115 Marine Engineering Regulations and Material Specifications (3-1-58). F.R. 5-

10-58,4-25-59,9-5-59,3-17-60. 
123 Rules and Regulations for Tank Vessels 112-1-591. F.R. 3-30-60. 
129 Proceedings of the Merchant Marine Council (Monthly). 
169 Rules of the Road-International-Inland (5-1-591. F.R. 5-21-59, 6-6-59, 

5-20-60. 
172 Rules of the Road-Great Lakes {5-1-59). (F.R. 6-1-59, 1-7-60, 3-17-60, 

5-20-60. 
174 A Manual for the Safe Handling of Inflammable and Combustible Liquids 17-2-51}. 
175 Manual for Lifeboatmen and Able Seamen, Qualified Members of Engine Depart-

ment, and Tankerman 16-l-55). 
176 Load Line Regulations (9-2-581. F.R. 9-5-59. 
182 Specimen Examinations for Merchant Marine Engineer Licenses 112-1-59). 
184 Rules of the Road-Western Rivers 15-1-59). F.R. 6-1-59, 6-6-59, 5-20-60. 
190 Equipment Lists (4-1-58}. F.R. 6-3-58, 7-4-58, 9-27-58, 12-31-58,3-14-

59, 6-20-59, 7-28-59, 9-3-59, 12-17-59, 3-16-60, 6-21-60. 
191 Rules and Regulations for Licensing and Certificating of Merchant Marine Per~ 

sonnel 15-1-591. F.R. 5-26-59, 6-20-59, 7-21-59, 8-15-59, 9-5-59, 
1-8-60,3-17-60,3-30-60,5-6-60,7-8-60. 

200 Marine Investigation Regulations and Suspension and Revocation Proceedings 
(7-1-58). F.R. 3-30-60, 5-6-60. 

220 Specimen Examination Questions for licenses as Master, Mate, and Pilot of 
Central Western Rivers Vessels (4-1-57!. 

227 Laws Governing Marine Inspection (7-3-50). 
239 Security of Vessels and Waterfront Facilities 17-1-58). F.R. 11-1-58, 12-18-58, 

12-30-58,9-19-59,2-24-60,3-30-60,7-29-60. 
249 Merchant Marine Council Public Hearing Agenda !Annually). 
256 Rules and Regulations for Passenger Vessels (3-2-59). F.R. 4-25-59, 6-J 8-59, 

6-20-59,7-9-59,7-21-59,9-5-59,1-8-60,5-6-60. 
257 Rules and Regulations for Cargo and Miscellaneous Vessels (3-2-59). F.R. 4-25-

59, 6-18-59, 6-20-59, 7-9-59, 7-21-59, 9-5-59, 5-6-60, 5-12-60. 
258 Rules and Regulations for Uninspected Vessels (9-1-59). F.R. 3-17-60. 
259 Electrical Engineering Regulations (9-2-58). F.R. 6-20-59, 7-21-59, 9-5-59, 

1-8-60. 
266 Rules and Regulations for Bulk Grain Cargoes (5-1-591. 
267 Rules and Regulations for the Numbering of Undocumented Vessels and the 

Reporting of Boating Accidents (5-1-59). F.R. 7-11-59,7-18-59,7-25-59, 
9-5-59, 9-17-59, 10-2-59, 10-23-59, 11-19-59, 11-21-59, 12-5-59, 
12-29-59, 1-1-60, 1-30-60, 2-13-60, 3-4-60, 3-17-60, 3-18-60, 
4-6-60, 4-14-60, 4-20-60, 5-6-60, 5-11-60, 6-25-60, 6-29-60, 
7-14-60, 7-29-60. 

268 Rules and Regulations for Manning of Vessels 110-2-59), F.R. 12-18-59, 3-
17-60, 5-6-60. 

269 Rules and Regulations for Nautical Schools (3-1-60). F.R. 3-30-60. 
270 Rules and Regulations for Marine Engineering Installations Contracted for Prior 

to July 1, 1935 (11-19-52). F.R. 12-5-53,12-28-55,6-20-59,3-17-60. 
290 Pleasure Craft 17-1-59). 
293 Miscellaneous Electrical Equipment List 13-7-601. 
320 Rules and Regulations for Artificial Islands and Fixed Structures on the Outer 

Continental Shelf (1 0-1-59}. 
323 Rules and Regulations for Small Passenger Vessels !Not More Than 65 Feet in 

Length} 16-1-581. F.R. 6-28-58, 11-19-58, 1-6-59, 5-26-59, 6-18-59, 
6-20-59,7-21-59,9-5-59,1-8-60. 

329 Fire Fighting Manual for Tank Vessels (4-1-58}. 

Official changes in rules and regulations are published in the Federal 
Register, which is printed daily except Sunday, Monday and days follow­
ing holidays. The Federal Register is a sales publication and may be 
obtained from the Superintendent of Documents, Government Printing 
Office, Washington 25, D.C. It is furnished by mail to subscribers for 
$1.50 per month or $15 per year, payable in advance. Individual copies 
desired may be purchased as long as they are available. The charge for 
individual copies of the Federal Register varies in proportion to the size 
of the issue and will be 15 cents unless otherwise noted on the table of 
changes. 
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FOREWORD 

The Coast Guard is continually making case studies of 
all types of marine casualties with a view toward the deter­
mination of causes and the prevention of recurrence. The 
more spectacular or newsworthy of the marine casualties 
are usually studied by other executive agencies, the U.S. 
Congress, and various nongovernment experts as well. 
Collisions at sea are only a part of the total of marine 
casualties. Very little has been done in the past to 
determine causes through a comprehensive analysis of 
conditions surrounding the collisions regardless of their 
severity. The difference between a major and a minor 
collision is usually only a matter of chance. A variation 
in the point of impact, the carg·o, or the number of 
passengers carried may cause widely differing results. 
The fact remains that the same types of ships and per­
sonnel are involved in both major and minor collisions. 
Thus a need arose for an intensive review of all condi­
tions leading up to reported collisions without regard for 
the severity of the consequences or after effects. 

In analyzing the results of this statistical study of col­
lisions, the viewer should be apprised of its parameters 
and limitations. First, the tabulations were extracted 
from reports which are required to be submitted to the 
Coast Guard by masters, owners, or operators (46 CFR 
~.36.05) ; thus, only collisions within the Coast Guard's 

DISL !SOl NO. 71 J 

jurisdiction were considered. Second, since the study 
was concerned primarily with commercial oceangoing and 
Great Lakes ships, collisions were eliminated which oc­
curred on the western rivers (Mississippi-Missouri River 
system) or which involved vessels both of which were 
under 500 gross tons. For the purpose of the size limita­
tion, tugs with tows were considered as single vessels. 
Third, because the present reporting system was not in­
tended to list all information if it appeared extraneous 
to the individual cases, the reports did not in every in­
stance list complete information for this statistical study, 
Much desirable data was not contained in the reports. 

The study is a tabulation of as many of the conditions 
and circumstances surrounding the collisions as were gen­
erally available. It was hoped that this method would 
point out trends or common denominators while eliminat­
ing most of the preconceived opinions of the study group. 
A total of 199 collisions were considered for the three most 
recent full fiscal years for which reports were available-
1957, 1958, and 1959. Various graphs and tables are in­
cluded before the tabulations of data for each of the 
three years' collisions. Although analysis and interpre­
tation are chiefly left to the reader, short comments of the 
study group are included. 

A. C. RICHMOND, 

ADMIRAL, U. S. COAST GUARD, 

Commandant. 

A: a aa b c d (2); remainder (1) 

B: n (35); c (16); e (5); f (4); h (3); g (2); remainder (1) 
C: ab OessQuonsetPt.) cdefgimou (1) 
D: i (5); abc de f g h j k 1 (1) 
E: o <New London only) (1) 
List 141M 
List Ill 

iii 



MONTHS 

1. Months: More collisions occur 
during winter than summer. Since 
no pronounced cycle is evident and 
since the individual years are at vari­
ance with each other, the study group 
concluded there was no great correla­
tion between months and collisions. 

1 



2 

jlo ,. "" n' PI' r.r. HOURS 
(< •- ;,r, lf!f! t¥!!1 

<l' ¥9.215-
0/ ,) 0 2. 7 - - - - ~~ 

I"'""" ~ 
Oi! Z I I 11-

oJ ~ ¥ Z /0 ~ 
lh'V'. 

IJ'1 s J 6 /II' 

os 2 I 8 II _ _ ~ 
tJb I J ¥ J Jo. 

I,., 
OJ 0 Z 618 ~ 

oi3 1 o.<.¥6~ _ ~ 
or :ZZ/5. ·. 

I 1-.-~ """'~"' 
10 ~ 2 z .5' 9 ·. . ' ' . 

11 lottZ~--2. Hours: A correlation exi.E 
i 5 ' - time Orday and number of colJ 

IZ i / I 7 ~ that the curve appears to be s 
' ~ of tho day-night period and th 

f.' ; 0 Z I ' j ~,- four hour watch period. 

1'1- I o o j' .s ~· 
I 'f 

" ,.. • ,rv,. J< 

1.-1 . cJ 't I I 

16 :C. I s g . E 
1i io .J z s~ · 
18 io/713~ 
19 iz o t3 /~ ~ -

Z£ 1 Z 'I /0 ~~Y%rr ~ 
I I~ 12"":li~:L~-~-~-~-~-~-V"-,-

' ZJ ·¥ J 6 !3 ~ 

.zz 6 z Lf 12. 
~- ~., .. 

43 3 .3 Z 8 
1 ""~ :>< ···~ 

6-J !'J Kj /7? 

e be'tween 
isione in 

combination 
sto.ndard 



U.S./FOREIGN 

Note; This type of chart represents 
numbers of collisions on n ship ve. 
ship baaia. 

3. U.S.jForeign: Because of the 
limiting parameters of the study it 
~as expected that collisions involving 
two U.S. vessels would predominate. 
This tabulation has no significance 
other than aiding analysis of the oth­
ers. In the 199 collisions there were 
398 ships of which 293 were U.S. and 
105 were foreign. 

TONNAGE 

\ 

{l_VEtJ.I'!® 
2;/ /If II B\ 

,fJ:Ja1-/0. OdO 'IS li?. IZ 

t,oa:~-6""~ J/ i 

t/At,t;E;r { av J(, 

4. Tonnages: Although no "traffic" 
or "population" densities have been 
considered this table seems to indicate 
that, except for small vessels, colli­
sions between similar size vessels hap­
pen less often than collisions between 
vessel of different sizes. The "under 
1,000 ton" category involved the most 
vessels (169). The 5 to 10 thousand 
class was next with 92 ,the 1 to 5 thou­
sand with 75, and last the over 10,000 
with 62. 

RIG 

~ Jo';l:y'"~~:.t\F.~ \). ~l-\• \\'; ~~ 

.A\~Eh'lS<E-f I 0 J 2 ol 
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,+ 
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5. Rig: As with sizes (except for 
freighters), like types seem less likely 
than unlike types to collide. In de­
creasing order there were 155 freight­
ers, 107 tugs with tows, 71 tankers, 59 
miscellaneous other vessels such as 
ferries, dredges, Naval or Coast Guard 
ships and only 6 passenger ships in­
volved in the 199 collisions. 

C.G. INSPECTED/OTHER 

~7 

Yes 93 28 

No 7J 
6. CG Inspected: Allowing for the 

numerical superiority of non-Coast 
Guard inspected ships (foreign flag, 
diesel tugs, etc.), it appears that ships 
which are subject to inspection are 
less inclined to collide with one an­
other than noninspected ships. Simi­
larly, noninspected ships did not col­
lide with each other as often as they 
did with inspected ships. This, when 
compared to the previous table CRig) 
with only 19 collisions between two 
tugs with tows, might be explained by 
the likelihood that similar types of 
vessel would be involved in similar 
operations; hence the operators would 
be better able to know or understand 
the other ship's maneuvers. There 
were 154 Coast Guard inspected and 
244 non-CO-inspected ships involved 
in collisions. 

RULES/LOCATION/SITUATION 
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Co~""' 
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7. A p p. rules;Location/Situation: 
The study group divided the locations 
of collisions into three broad catego­
ries: "Open sea" meaning plenty of 
sea-room, deep water and light traffic; 
"congested waters" meaning harbors 
or heavily trafficked areas where there 
\Vas sea room; and "narrow channels" 
where sea room was restricted as it 
would be on a river. As would be ex­
pected, most of the collisions occurred 
in locations where Inland Rules ap­
plied. The large number of collisions 
in "narrow channels" explains the 
preponderance of "meeting situation'" 
collisions. 
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8. Visibility: Two elements to the 
broad condition of "visibility," were 
considered. These were the distance 
element-how clear was the atmos­
phere-and the light element-how 
much daylight. Tabulation of these 
two factors against each other indi­
cates that collisions are most likely to 
occur in clear conditions (127) over 
foggy <only 53) and that darkness 
with 111 collisions appears more con­
ducive to collisions than daylight with 
79. The greatest number of colli­
sions-40 %-occurred in darkness 
where lights could be seen over five 
miles. 

PASSING SIGNALS 

FY FY FY 
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9. Passing Signals: The combina­
tion of the two tabulations (agree­
ments reached and the sounding of 
signals) indicates a marked need for 
using whistle signals as provided by 

the Rules of the Road. Of the 398 
ships involved in the 199 collisions ap­
proximately half (178) attempted to 
exchange the information required, 
while about half did not; 186 failed to 

sound signals. For 34 of the collisionl 
information was not available. -­
ever, 33 collisions occurred 
though a passing agreement had 
reached. 
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FIRST KNOWLEDGE 
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10. First knowledge: First knowl­
edge of the other ship (supported by 
the visibility tabulations) was over­
whelmingly by visual observations. 
Of the 398 ships involved, 301 first 
became aware of their collision-part­
ners visually. Only 40 did so by ra­
dar, 12 by sound and 45 were andeter­
mined. 

Note: The tabulation "undeter­
mined" can be evaluated by consider­
ing the source of these data-casualty 
investigation reports-and the gen­
eral framework within which the cas­
ualties are investigated-the "case 
method." Where the item of infor­
mation is not recorded in the report, 
it is reasonable to assume the investi­
gating officer did not consider it ger­
mane to the individual case. 



ELECTRONIC NAVIGATION EQUIPMENT 

RADAR RADIO TELEP/10/V£ 

J(11T /llv .No #or 
/JET. A aD. ABb. AB/J, As/) ,_ __ , ___ 

~.4/ID /9 J; JO 
tVor v AeaAIM 3 6 

hv'iir 1/ &aKI'I'!J /ZJ ...:..:._ ___ 

II•T Nor 

lJ&T- 1/Sli) /hD 
"-··· 

UsED 10 22 20 
NoT 17 //sED 9 /0 

Nor V 
l.i2lr£-f!'lJ 128 

11. Electronic Navigation Equip­
ment: 

(a) Radar-In the main the re­
porting system failed to disclose sig­
nificant information as to \vhethcr or 
not radar was aboard or used. Of the 
97 ships known to have radar, 72 used 

the equipment. Information was 
lacking as to the installation of this 
equipment in 268 ships; likewise, in­
formation was lacking as to the use of 
radar in 275. 

(b) Radio Telephones-Similar 
conclusions can be drawn for voice 

~·~LO ___ ,f-L-1--.!~~ 
Nor 

radios. More ships were known to 
have the equipment (191) but fewer 
(only 36) attempted to use it. The 
reporting· system gave no indication of 
installation for 180 of the ships and 
none for its use in 271. 

5 



RULES OF THE ROAD VIOLATED 
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MATERIAL/PERSONNEL FAILURES 
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12. Rules of the Road violated: 
This tabulation supports the tabula­
tions for passing signals. There ap­
pears to be a marked disinclination to 
adhere fully to the established con­
ventions for avoiding· collisions. 
There may be valid reasons for the 
inability to reach passing agreement­
a cross tabulation of "rules violated" 
against "locations'' may disclose the 
difficulty of identifying the signalling 
vessel in congested waters; however 
the study group draws no conclusion 
here. 

13. Material;Personnel Failures: 
Tabulating material versus personnel 
failures indicates an insignificant per­
centage of collisions due to mechani­
cal breakdowns. Engines, rudders, 
propellers, lights, etc. are reliable; the 
problem is almost exclusively the 
human element. 



CAUSE 
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14. Causes: The group listed eleven 

likely collision causes determined 
from its combined experience in ana­
lyzing and investigating casualties. 
As data from each report was re­
corded, the study group listed its own 

lJ.t:ATIIS 

I Alc!ti/U.ES 
/'IIJIVETAif Y' 

~~~~ 

evaluations of the dominant possi­
bilities. The tabulation of these 
opinions attributes 77 cases to excess 
speed, 58 to being on the wrong side of 
the channel and 45 to failures in 
sounding- signals. Significantly, only 

EFFECTS 

FY/?.rl FYI9.51J FY19S'i 

IJ li: ib 

J7 18 82 

~t7~ari I 
.Jf'tf<'lt/ ' .l&';;.:oo 

15. Effects: The data, together with 
the tables of related variables, are 
subject to many interpretations. The 
effects of these 199 collisions over 
three years were 55 deaths, 137 inca­
pacitating injuries, and property 
damage in excess of $20 million. 

12 cases appear where adverse weath­
er or current were dominant causes. 
This is substantiated by referral to the 
three years' tabulations of weather 
and sea or currents which also indi­
cate little correlation. 

TPrALS 

o.r 

/37 

.r. .ec, 12"ax> _, 
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TABULATION OF MARINE COLLISIONS 
"JOTJ:s.-1. 'I'llese tabulation~ 11enc nnHie from colli~ion report~ llY<Iihi.blc at CGTTQ 11llieh IH'n' ~ubmitte1l pnr~u~nt to -H\ C FR l::::n. 2. "Collisions'' with fixe<l 

eliminate ~mall naft co!lt~ions at lea~t one of the Yci'Sels iu each collision was required to be oYer :iOO O.T. 

SYMBOLS 
"' YE's 
0 ;\o 

A :Exc·rss speed 
B Insuflident powPr 
C Wrong side dl:•niwl 

:--~o infornnttion D Failure to sonnrl sip:n~lls 
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OCCURRING DURING FISCAL YEAR 1957 
·:-~,jects or ,,·bile rmmcu>crin~t «lon~side pier~ ,,·ere ellU!\JJated a_o irrclenmt. 3. 'rhe C.S. 11·eslern rive,-s (:\lisoissippi Rirer.System) WF!reexcluded. 4. To 

Tui!S with to\YS werf' cousj(]Cred aH single ve~<Sel~ for the purpo~cs of thi~ t<lbula1.ion.) 

E ::>,Ieeting situ<ltion, turned left 
F Cro8sing sitrwtiou, burdi'Ill'd faikd give way 
G- _F;;Ued to stop or ll<lck 
H EvashT m;mouvrr t.oo lit.lle or too lc1te 

Situation 

.First knowledge 

If ow 
oiJtained 

Equipme11t 

I Owrtaki11g y('Ssel fcli!rd keep clenr 
J OvertnkPn vesorl f:1iled JlluiJitilin course 
K IV!nd, se:1 or current f<ICtor~ 

2\avign1in~ 
rlC'rsonn('] Co!~ision rnuso Losses 
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TABULATION OF MARINE COLLISIONS 
::.:.iO'IEs.-1. These tabulations were made from collision reports fl\'ailable at CGJTQ which we!"e suhrnittod pursuant to 46 CFH l3tl. 2. "Collisions" with tixt'cl 

eliminate smull craft collisions at least one ol" tho vessels in each rollisiou wa~ required to be over 500 G.T 

SYMBOLS 
.,; Yrs 
0 No 
- No information 

A Exce:;s ~Pt'cd 
TI lnsufficiPllt powei 
C ·wrong side ch,umd 
D Failure to sound signals 

Vi6illility 

Identification 
Nation­
:Jlity Size (gross tons) Rig 

AppliCable 
rules Location 

5 

" " ! ~~-"-~----~ 
Distance 

(miles) 

______ , ___ ,. 
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OCCURRING DURING FISCAL YEAR 1957-Continued 
objects or while mancuYering alon<>sidc piers \\·ere eliminated as irrrln·ant 3 The l: S western rivers (Missis~ip)li HiYer System) were excluded 4 To 
(Tugs with t01n: were eomiricred a~ single n~ssels Ior the purpos~s of this taliuJai.ion.) 

E ).feeting situation, tunwd ldt 
F Cro~c;ing situation, hurdened fnill'd give way 
G Failed to stop or lmek 
H Evasive maneuver too littlr or too late 

I Overtaking vessel failed keep clear 
.T OvcrtakE'n vessel failed maintain com-se 
K \~-ind, sen or current factors 

----------,-------~--,------,-------,-------------,----~ 

,Cym~nu-1 Rquipment 
lllC'at.lon~ 

Situation 
How 

obtained 

NavigfltirJg 
personnel Collision cause 

________ .;___, _____ ,;_ 0 I() -,: ~' '/ \ 

----1-

' ' ' ' 

0 

0 0 , ... .; 
0 ' c "' 16,18 A,E 
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c 0 ' 0 v -.,;' -.,: 0 c 
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TABULATION OF MARINE COLLISIONS 
::.-:l"OTES.-1. These tabulations were made from collision reports av<Jilable at CGllQ whidl '\Yere submittc<'l pursuant to 46 CFH 13f\. 2. "Collisions" with fixed 

eliminate small cruft collL~ions at Iec1st one of the WJ8~els in each collision Kas Jequircd to he oYer DOU G.T. 

SYi\ITIOLS 
..,, Yrs 
0 ~() 

.);"o iuformation 

A .f':XC'f'S~ ~p!•('d 
B lnsuflicit>nt. pO\n~r 
C \\-rong~idl' rhannel 
D Fuilun• to sound signals 

Yi.~ihility \Veatlwr 

Identification 
Xation­
alit~- 8ir.€ (gToss tons) Rig 

Appliral1k 
rul!'~ L'>ccticn --- -----~------~-

§ I Distanrr Current 
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OCCURRING DURING FISCAL YEAR 1957-Continued 
ohjerts or \1-hile maneuvering alon!!-side ['iCls \I ere rliminated a~ irrf'lrYant. 3. The G.S. w-estern riYers (Mississippi River Rystcm) \Hre exduded. 4. To 
(Tugs wir.h tow~ 1Yere l'm1sidere1l as single Yessels for the rwrposes of thi8 tabulation.) 

E :YIPPting 6itu;Jt.i<Jn, tunwd ldt 
F Cro%ing ~itll<~tion, l!urclenrcl f:dlnl giYI' ll'<lY 
G F>likd to stop or hnck 

I Overtt1king vrs~1·l fniled kt>ev clear 
J Ovt>rlnken vt:ssPl failed maintain course 
K Wind, ~P:l or current f:wtors 

Tl Evasive m8DC'UYE'r 1.1)0 li11lt> or too lak 
---~- ~-- ----------,-----~ 

Situation 
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pCl'SOlllll'i 

How 
obtained 

Dist,mce 
off (milf'~) 

' ; c 
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T AllULATION OF MARINE COLLISIONS 
-:\ OTES.-1. 'J'llc~e tabulutioru; \Ycro marlc from collision 1·eports aYailahlr at C G !f Q wllir·h \\"01"0 ~uhmitte1l porsucmt to 41i CFR 130. 2. "Collisions" with fixed 

eliminate ~nwllcmft collisions at lect~t one of the vesseb in c;wh colli~ion was 1 NJilircd to be oYer ,llJll CLT. 
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OCCURRING DURING FISCAL YEAR 1957-Continued 
olljcds or while maneuvering nlongsl\1e piers \\"CJ r elimimttccl :1s irrelevant. :~. TllC U.S. weslern rivers (J\fis~i~sippi Ri\·cr System) were exdudcd. .f. To 
(TttkS 1\"iih tows were l'onsidne(\ <1~ sin~Je vcs~eb for the purposes of this talmhttiOll.) 
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TABULATION OF MARINE COLLISIONS 
::-J O'TE&.- 1. Thr~e tahulations were made from collision rcnorts uv:1ilahle at C (J rr Q which werr .ou hm ittorl pw·stwnt to 41\ C FR 13G. 2. "Collision.~" with fix eel 

elimiJJate small craft l'Oili~ior>s at least Ol'r of t.llc YCS5els in ecwh collision was required to be over 500 G.T 
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OCCURRING DURING FISCAL YEAR 1958 
objects or while m8neuvorin!1: a]ongshle piers Wf'rf'~ t>Jiminate<l <1~ irrekv\lllt.. 3. Thf\ C .S. we~tern ri>ers ().fiE~i~sippi Hiler ~y~tcm) werf' cwlwletl. 4. 'f'o 
(Tugs \\"itll tow6 IH'rC run~i<"i('rcrl ns siu~lc Yesscls for the purposes of this tabulation.) 
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TABULATION OF MARINE COLLISIONS 
NOTES.-1. These tabulations were made from colli~ion reports avai\rthle rtt CGHQ \1hich ·were submitted pursu:1.nt to 4f\ CVR 136. 2. "Collisions" with fixed 

eliminatE' small craft collisions at least. one of the vessels in e::tch eollision was requirc1l to be over 500 G.'l'. 
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OCCURRING DURING FISCAL YEAR 1958-Continued 
objects or wllllc maneuvering alonl!"iclc piers were eliminated as irrelevant. 3. The U.S. western rive1·s (1Iississipf)i Riv-er System) were exctnde(l. 4. '.ro 
(Tugs witll tows \H'xc considered as single >esscls for the purposes of this tabulation.) 
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TABU LA TION OF MARINE COLLISIONS 
Kon;s.· l. These tabuh1tions \H~lT m:1rle from collision reports ~waiL1-hle <lt CO IIQ ,,-hieh Kere submitted pursuant to 40 CFR 130. 2. "l'ollisions" with fixed 

eliminate small crnft rolllsion~ at ]('ast one of the vcs~eb in each collision wns required to be over .'iOU G.T . 
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OCCURRING DURING FISCAL YEAR 1958-Continued 
ot,jrets or \rhile mtmfltiVCring alon~si1lc piers \H't'P r•liminatrd n~ irn•!t•vnnt. 3. Tht• r .. o:. westerll rivers (I\fi~oissi)l)li Tii\Pr S~-~tem) \\er,' fselwlcd. -1. 'Po 
('J'ug·f wi1h 1.01'."1' were COibidcrerl a~ single Ycsscls fur the purposes of this t:lbulation.~ 
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TABULATION OF MARINE COLLISIONS 
NOTES.-1. Thesetabulationswercmadefromcollision reportsavailableat COIIQ which weresubmit1r.d pursuant to41i CFR 130. 2. ''Collisions" with fixed obj('cts 

craft eollisions at least one of the Yessels in each eollision was required to be over 500 G.T. 
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OCCURRING DURING FISCAL YEAR 1959 
or while maneuvering alon)!shlcpiers were rliminated a8 irrelevant. 3. The F.S. western rivers (1\Iississippi River System) were excluded. 4. To eliminate small 
(Tugs with tows wore considerctl as .«inglc vessel~ for the Jlurposes of this tabulation.) 

F; Mt>rting situation, turnrd left 
F Cros~ing situation, ilurdr1Wd fuiled give way 
G Failed t'o stop or back 
H Evasive manruwr too litt.lf' or too late 

First knowledgt' 

Situation 

Equipmrnt 

I Owrtaking vessel ffliled keep clear 
J Ovt'rtakcn vessel Iniled maintain course 
K "\Vind, sea or current factors 

::-\nvi~Ttiing 
versomwl Collision cause 

Rnk(8) 
violated 

Com­
ments 

L08SCS 

0 0 20 I 1 
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TABU LA TION OF MARINE COLLISIONS 
~OTF.S. -1. 'I'lwsc tabulations \\-ere made from eollisi011 reports uvaihtblo nt cr; ITQ \1-hidl wore suhmitterlJlUtsnant to 4G CFR n:n. 2. "Colli~ion~" with fixed 

elimin:1te small craft eollioions ~~t least one of the vessels in each eolli~ion '\a~ required to he over .500 G.T. 
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OCCURRING DURING FISCAL YEAR 1959-Continued 
object:oor while •mmeunrin!!: alon)!Si(\e pie1·s were cliwinated as irrclc\·ant. 3. The l.S. wc~tcrn rivel'S (ll.fississippi River Rystem) were rxelwlell. 4. To 
(Tug:~ with tows were conside1·e<J n~ si11g]e ve.'i.,e!s for t.he purposes of this tahulatiml.) 

E 1\let'ting 5ituation, turned lrft 
.F Cro~sing situation, llllrdCJICd fai!Pd give 11·ay 
0 Ynilerl to :otop or b;;ck 
H Evn~hT m<mcuwr too little or too l;itc 

T Overtaking vcssrl failed kf'PP dt'ar 
J Ov1'1tnkrn vessel failP1l maintain course 
I~ Wind, SC<\ or cnrrent L1ctors 

------~------------

lcommu-1 Equi[ITJICll-l __ I ' nleation 

Sit.uution 
llow 

obtained 
Radio 
tele­

pholle 

KavignUng 
personnel Colli~on cau.oe Lossrs 
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TABULATION OF MARINE COLLISIONS 
NOTES.-1. These tabulations were made from collision report~ available at CGTTQ which were submitte1l pursuant to 4fi CFH 13fi. 2. "Collisions"' with fned 

eliminate smu.ll craft collisions at least one of the vessels in each collision was required to be oYer .lOU G.T. 
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-------~---------------------------------------

OCCURRING DURING FISCAL YEAR 1959-Continued 
objects or while maneuvering alongside piers were eliminated as irrelevant. 3. The U.S. wesiern rh·ers (.:\Iississippi. River System) were excluded. 4. To 
(Tugs with tows were considered as single vessels for the purposes of this tabulation.) 
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G Failed to stOP or back 
H Eva5ive mam~uvrr too little or too late 
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TABU LA TION OF MARINE COLLISIONS 
NoTEs.-1. These- tabulations were ma<le from colitsion reports a\">1ilnhle nt CGTTQ whirll were suhrnittecl pursunnt to 4fi C'FR 13fi. 2. "Collisions'· ,,·ith nxe<l 

eliminntP ~mnll c1·aft colli."iono at le,>~t one of UJC ve~.,eh in eud1 c·ollision \Yasrcquirecl to be o\'er 500 G.T. 
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OCCURRING DURING FISCAL YEAR 1959-Continued 
ohjerts or while HWilCUYering ulonp:si1le piers wet-e rliminated ''~ irrclcvnnt. 3. 'l'he l-.s. western rivers (:\fissi~sippi River System) were excluded 4. To 
(Tugs with tows were eon~irlcJ c1l as si11p:lc Ycssels for the purpo~es of thi~ tahnlarion.J 
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TABULATION OF MARINE COLLISIONS 
.:VoTES.-1. These tabulations were made from collision report~ a>ailalJlt' at CGHQ wbieh were «ubmitted Iltmmant to 4fl GFR l3G. 2. "Collisions" with fixrd 

eliminate small craft mllbions at least one of t11e vessels in cu,ch collision was required to be over 500 G.T. 
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OCCURRING DURING FISCAL YEAR 1959-Continued 
ohjects or while m:Inenn.>ring alongside piers were climinaterJ as irrcln-ant. 3. The TT.S. western rivers (J\fississippi River System) were excluded. 4. To 
(Tugs with tows wore considert>d as single vessels for the purposes of this tabulation.) 
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