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Halogenated Extinguishing Agent Systems* 
By Rolf J ensen, P.E. 
Professor and Chairman, Department of Fire Protection Engineering, Illiliois Institute of Technology 

J::o. NoTF.: As a result of testing at thi Coast Guard Fire and Safety Test Fa~ility i.n M obile, AL~ HAL';>N 13~1 fi.~ed fire 
fighting systems are currently being approved by the Coast G~ard on a sh1p-by-.fl11p ~ans. T.he f~ll~11J1ng article, written .by the 
Chairman of the National Fire Protection Association's Committee on Halogenated Fire E.~tmguishmg Agent S~stems, ~ucu~ses 
many of the aspects of this new agent and should be of ~nterest. to those ~ho enco~nt~r such. systems for the fir~t trme. This article 
is reprinted by permission of the Fire Journal of the National Fire Protectzon Assoc1at1on which holds the copyrights. 

THIS PAPER contains a history and an explanation of 
some of the current and potential applications of the 
agents within the family of halogens t~at arc potential 
fire extinguishants, and a brief rcvtew of systems 
and design approaches currently being applied 
commercially: 

The earliest Halons used as extinguishing agents were 
carbon tetrachloride and chlorobromomethane, both of 
which have largely disappeared from commercial usage 
in the United States. The span of useful application was 
from the early 1900's to the early 1960's. They have been 
used both in extinguishers and in package extinguishing 
systems. While a number of claims have been made for 
enhanced extinguishing effectiveness in systems using mix
tures of these agents with other materials, none has been 
proved in actual fire tests. We can dismiss these from 
practicaJ consideration for modern systems. 

In the early 1950's the Army Research and Develop
ment Center of Fort Belvoir experimented with a num
ber of the halogenated agents and ultimately developed 
portable extinguishers. Later small systems for air
craft and tanks were developed by other Government 
agencies. The most widely recognized of these '~as 
Halon 1301, which still has the greatest commercial 
application in the United States. 

Four members of the family of halogenated agents 
are potentially useful extinguishants: 

Halon 1211, Bromochlorodifluoromethane (CBrCIF~) 

Halon 1202, Dibromodifluoromethane (CBr2F2 ) 

Halon 1301, Bromotrifluoromethane (CBrF3 ) 

*Copyright © 1972 National Fire Protection Association. 

Halon 2402, Dibromotetrafiuoroethane {GBrF2-
CBrF2) 

Numerically, the first digit of the numbering system 
refers to the number of carbon atoms; the second digit, 
to the number of fluorine atoms; the third digit, to the 
number of chlorine a toms; the fourth digit, to the num
ber of bromine atoms ; and the fifth digit, to the number 
of iodine atoms. The terminal zeros are dropped. 

At present there arc two NFPA Standards affecting 
these H alon systems. The first is NFPA No. 12A, Stand
ard on Halogenated Fire Extinguishing Agent Systemr 
- Halon 1301, which contains requirements for the de
sign and installation of Halon 1301 (bromotrifluoro
mcthane) systems. In 1971 a Tentative Standard for 
Halon 121 1 systems was adopted by the NFPA as 
NFPA No. 12B-T, Tentative Standard of Halogenated 
Fire Extinguishing A gent Systems-I-I alon 1211. The 
IfPA Committee has also been requested to develop 

a standard for Halon 2402 systems, but it has deferred 
action until the question of relative toxicity can be re
solved by testing. Currently the NFPA Committee is 
doing no work on H alon 1202. 

It is adequate, then, to direct attention solely to 
Halon J 301 system applications, since this is the only 
agent currently being applied on a wide commercial 
scale in the United States. 

Halon 1301 is a clean agent, gaseous under normal 
conditions and relatively easy to distribute in both total
flooding and local application system design approaches. 
It has proved its effectiveness on Class A and Class Il 
fires, and on fires involving energized electrical equipment 
(Class C) . Extinguishing and inerting concentrations for 
Class B fires are well defined, and they may be found 
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in Tables 3 and 4 of NF PA No: 12A. Many of these con
centrations arc validated by Underwriters' Laboratories or 
Factory Mutual tests. The extinguishing concentrations 
for Class A materials are not so well defined. I t has been 
found that the deep-seated characteristics of a Class A 
fire may have a substantive effect not only on the agent 
concentration necessary for complete extinguishment but 
on the time that such concentrations must be held to 
accomplish complete extinguishment. There seem to be 
adequate data to support the contention Lhat surface 
extinguishment of Class A fires can be readily accom
plished with concentrations of 5 percent or less. When 
fires become deep-seated, concentrations of 20 to 40 per 
cent are sometimes needed, with soaking times of five 
to 30 minutes or longer.1 

Halon 1301 systems have been installed that range 
in size from half a pound for outboard marine engines 
up to 3 Y2 tons for 300,000-cubic-foot oil-processing 
buildings. There have been applications in racing cars, 
computer rooms, telephone exchanges, libraries, mu
seums, and many industrial hazards. 

Halon 1301 is not suitable for combustible metals or 
materials that contain their own oxidizing agent. The 
agent is expensive; for example, the 1971 end user price 
ranged from $5 to $10 per pound, depending on quantity, 
as compared to carbon dioxide at $.20 to $.25 per pound. 
Since Halon 1301 is about 10 times more efficient than 
carbon dioxide when compared by required extinguishing 
concentrations, the initial cost of an installation is about 
the same for a carbon dioxide or a Halon system. For 
Halons, however, the cost of recharge is significantly 
greater. 

There has been a great deal of controversy associated 
with the toxicity of the Halons- some of it based on 
fact, some on fancy. Known information and test data 
support the contention that exposure concentrations over 
20 per cent may cause cardiac arrhythmias in persons 
hypersensitized from adrenalin. Some tests have shown 
that the sensitization level is substantially higher in test 
animals. What makes the toxicity problem difficult for 
fire protection engineers to evaluate is that most of the 
data have been derived from animals, with only a very 
small amount of human exposures (and the NFPA Com
mittee has lacked a qualified toxicologist as one of its 
members. 2 ) • Regardless of this, it is apparent that when 
one reaches a 7 per cent concentration with prolonged 
exposure he will begin to experience a feeling of light-

1 See Roger Choli.n, "How Deep Is Deep?" FrRE JOURNAL, 

Vol. 66, No. 2 (March 1972 ), p. 19. 
• EmTOR's NOTE: During recent months Dr. T. R. Torkelson, 

Toxicology Specialist, Dow Chemical Company, has served on 
the Committee as Alternate Representative. of the Manufacturing 
Chemists Association. 
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headedness and reduced dexterity. At 10 percent the 
symptoms are similar but more severe. At 15 percen• 
they come on quite strongly, and at 20 per cent there 
is the possibility of a cardiac arrhythmia. For this reaso::. 
the NFPA Committee concluded that it was inappropri
ate to depend on predischarge alarms as a solution t 

this problem. The Committee has permitted H alon 130 
total-flooding systems to be used in normally occupiee 
areas without restriction for concentrations up to 7 per 
cent. Concentrations of 7 to 10 per cent demand accom
plishment of egress within one minute. In concentra
tions from 10 to 15 per cent the agent may be used oru 
where occupancy by people is occasional and egress cu: 
be accomplished in one minute. Above 15 per cent, it · 
not recommended unless personnel have available sel!
contained breathing apparatus inside the hazard or t 

hazard is unoccupied. I am personally of the opinion tl: 
this is a more logical approach to the problem of ia
herent toxicity than that at present followed in l\TFP~ 
No. 12, Standard on Carbon Dioxide Extinguishing S. 
terns. While it is known that carbon dioxide will not su 
port life at a concentration of 16 per cent, No. 12 sirn 
recommends the use of a predischarge alarming de\· 

Questions are also raised about the thermal decoc
position products and associated postfire corrosivity f 
Halon 1301. Clinically, there is a potential for undesirahk 
toxic decomposition products. Halon 1301 will decompc:iR 
at approximately 950° F, yielding such dccomposi 
products as hydrogen fluoride, hydrogen bromide, f 
bromine, and carbonyl halides. Recent testing, howe\-e::. 
has confirmed only the existence of hydrogen fluo 
and hydrogen bromide decomposition products. I t w 

appear that the extent to which these products are presccc 
depends greatly on the adequacy of the extinguishing 
centration and the rapidity of agent discharge. If a 
is rapidly and completely extinguished by an ad~ 
design concentration that has been properly applied, 
resulting amount of hydrogen fluoride and hy~ 
bromide appears to be so slight as to be of no concr 
Conversely, when the extinguishing concentration is 
adequate, when the fire has been allowed to burn for 
long time, when e>rposing surfaces are heated before eE

tinguishment begins, or when extinguishment is not 
complished (as in a deep-seated fire ) , then substan · 
quantities of corrosive, irritating, and toxic decom~ 
tion products may result and 'be of significant concern. 

During 1971 four manufacturers cooperated in a rec 
program to define this problem, especially in regard 
computers, so that NFPA Standards may give some dircc 
tion to potential users. To date the following conclusi 
have emerged from the portion of the tests conducted 
The Ansul Company: 

1. Surface Class A fires arc extinguished by a 5.1 ~ 
cent concentration of Halon 1301. 
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2. Deep-seated Class A fires are not completely 
extinguished by a 5.1 per cent Halon 1301 concentra
tion. But flame inhibition is accomplished and is ac
companied by reduction in burning rate, to a point where 
the burning rate becomes negligible. 

3. Deep-seated Class A fires are not immediately 
extinguished by 11.8 per cent Halon 1301. But flame 
inhibition occurs and the burning rate is rapidly reduced, 
with complete extinguishment of smoldering within 
approximately 15 minutes. 

4. Deep-seated Class A fires are immediately extin
guished by 21 per cent Halon 1301. 

5. The ranges of halogen acids produced by the ex
tinguishment tests were 0 to 33 ppm of hydrogen fluo
ride and 0 to 26.3 ppm of hydrogen bromide. 

6. Halon 1.301 does not interfere with the operation 
of electrical equipment 

7. Halon 1301 produces no aIJparent corrosion of met
als or equipment. 

From what I have seen on the test data, it seems that 
one can hold toxic and corrosive concentrations low 
if the type of fire is adequately defined and a design 
concentration that will give rapid and complete extin
guishment is established. Unfortunately there is a lack 
of information to define precisely a Class A fire, both 
from a surface flammability standpoint and from a dccp
scated burning standpoint. If that problem can be solved, 
I believe it may then ·be possible to provide a better defini
tion of extinguishing concentratons in the NFPA Stand
ards. Tn my opinion, this is not a new problem exclusive 
to Halon 1301, but really an old problem to which indus
try has consistently failed to focus attention. It relates to 
extinguishing Class A fires by any suitable extinguishing 
agent. It is, of course, accented by the fact that with the 
Halons there may be serious consequences of failure to 
efTect extinguishment. 

The Halons have not yet been recognized in NFPA 
No. 75, the Standard for Electronic Data Processing 
Equipment, because of concern over corrosivity, toxicity, 
and extinguishfog concentration problems. Regardless, 
many people are installing Halon 1301 systems to protect 
computers. In the absence of specific guidance, users find 
themscl\'es deluged with an array of recommended pro
tection approaches for the room, for the underfloor space, 
and for the equipment itself. If one couples this with the 
variable recommendations for design concentrations 
(ranging from 50 to 20 per cent) and the obvious result
ing implications on cost, it is easy to see the resulting 
confusion. The confusion should soon be eliminated since 
the Committee responsible for NFPA ~o. 75, after re
viewing the results uf tests conducted by Halon 1301 
manufacturers, has agreed to amend No. 75 to recognize 
Halon 1301 protection for computers. The amendments 
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arc being submitted for adoption at the 1972 NFPA 
Annual Meeting.3 

System design for a particular ha7.a.rd is not difficult. 
The most important feature is careful definition of the 
hazard and of all the parts that affect operation. Rapid 
and accurate detection is essential. Design must contem
plate actual protected volume, with compensation for air 
movement through a hazard when fans or ac unit~ cannot 
be shut down promptly. Detection, actuation, and dis
charge must always be accomplished in the shortest time 
possible, to minimize development of decomposition prod
ucts. NFPA No. 12/\ calls for 10-second discharge and 
minimum delay. Leakage or air losses during this interval 
can greatly affect concentrations. Redundant detection 
is used where false trips may be a problem. 

In its simplest form, a Halon system has discharge 
nozzles, piping, a storage container, and an automatic 
operation valve. The valve is operated by an actuator 
and by some type of rapid detection system. 

At present the approval laboratories recognize only 
total-flooding systems. Most of them are packaged or 
pre-engineered systems; a few arc field-engineered for 
the hazard. A system design for a particular hazard will 
depend largely on the type of system employed. In using 
a pre-engineered system one follows an FM- or UL
recognized and approved system design manual. In ap
plying a package system to a hazard according to UL 
limitations, one merely makes a match between the hazard 
and the system coverage limitations, which detail tem
perature range, maximum volw11e that can be protected 
for both ordinary combustible and flammable liquid haz
ards, maximum area covered, and maximum dimension 
of the hazard. While it is possible to compute actual con
centrations, it is unnecessary, because the niceties of detail 
have all been worked out in the development of the pack
age listing at the approval laboratory. In fact, it is even 
permissible for such listings to violate certain provisions 
of the NFPA Standard when fully approved by UL or 
FM. In applying package systems it is possible to assemble 
them in multiples, so that one can use one, two, three. or 
more in combination to protect a hazard larger than the 
maximwn recognized by the approval laboratories for a 
simple system. When using a combination in this manner, 
one must use multiple systems of one common size and 
still meet spacings on nozzles and detectors. 

In the design of an engineered system one also starts 
by defining the hazard and by establishing the minimum 
design conr.entration required by NFPA No. 12A. The 
minimwn design quantity is calculated by using formulas 
and methods given in NFPA No. 12A and in the FM
and UL-approved system design manual. 

• EurroR'S NOTP.: The amendments were adoptt:d without 
change at that meeting. 
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AN ALMOST ORDINARY DAY 
FIRE!! is a cry that usually brings to 
mind images of hurriedly wakened 
sleepers rushing from blazing build
ings, of hair breadth escapes from 
tumbling walls, and of daring rescues 
amid falling beams. There are times, 
however, when fire claims its victims 
without drama, and under circum
stances that seem almost routine. 

I t was a routine day for the crew
members of the M / V Venus as the 
ship steamed toward East Chicago, 
Illinois on a chilling January morn
ing. A path through the sea ice cover
ing Lake Michigan was being cut by 
two Coast Guard cutters; the Master 
of the Ven us was on the bridge di
recting the tanker along the ice
strewn swath. 

Below decks, two licensed engi
neers operated the 28 year old diesels 
(installed aboard the Venus 18 years 
before) that were operating at maxi
mum (720) RPM's. I t was the Chief 
Engineer's policy to have two men on 
watch while the ship was maneuver
ing in ice ; he himself was on the upper 
port level of the engineering room, 
tinkering at a workbench while his 
Second and Third Assistants stood 
watch below. 

At approximately 10: 30 a.m. an 
ominous metallic noise from the port 
engine aicrted the Third Assistant En
gineer, who was in charge of the 
watch, to possible trouble. H e imme
diately stopped the engine, and as the 
Second Assistant started aft toward 
the operating platform a crankcase 
explosion in the port diesel blew at 
least one inboard crankcase cover oIT. 

Flames immediately engulfed the 
port engine, trapping the Chief En
gineer on the upper level. Unable be
cause of the flames and fierce heat to 
make his way to his assistants below, 
he scrambled aft and escaped to 
topside. 
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While the two Assistant Engineers 
raced to the semiportable (B-IV) 
C0 2 fire extinguisher located on the 
port side just aft of the operating 
platform, the Master radioed the 
Coast Guard Cutter Mesquite, which 
was about 2,000 yards ahead of the 
Venus, that his vessel was on fire. 

The Second Assistant managed to 
knock the fire down by directing the 
C0 2 at the base of the flames on the 
inboard side of the engine, but a sec
ond blast ripped through the diesel, 
blowing out two more inboard crank
case covers and an unknown num
ber from the outboard side. 

With thick smoke billowing out of 
the engine having cut the visibility to 
zero, the two engineers decided to 
evacuate the engineering space. As 
the Second Assistant began climbing 
the ladder that led between the two 
engines to the upper level and safety, 
he stepped on the Third Assistant's 
foot. The Second Assistant yelled for 
his shipmate to get out and then 
backed off the ladder for a few sec
onds before scrambling up and out 
along the starboard passageway on 
the upper level. 

As the two men were leaving the 
lower level, the Chief Engineer and 
another crewmember attempted to 
fight the blaze from the upper plat
form. A semiportable C02 extin
guisher similar to that used by the 
Engineers below was rolled out from 
the auxiliary boiler room, but it failed 
to discharge. 

Both men fled topside to find that 
the Third Assistant Engineer had not 
used the same escape route as his 
shipmate, but had attempted to crawl 
through a porthole on the upper port 
level of the engineroom. The 12-inch 
diameter porthole was too small for 
the man to get through; attempts by 
crewmem bers on a Jacobs ladder over 

the side of the ship to pull him 
through the porthole failed. 

At approximately 11: 15 a.m. a 
Coast Guard firefighting team ac
companied by a Venus crewmember 
entered the engineroom and brough• 
the Third Assistant topside. A Hospi
tal Corpsman from the CCC Mes
quite administered mouth-to-mout... 
resuscitation while another crewmem
ber administered external cardiac 
massage. The CGC R aritan rushL"c 
him to Escanaba, Michigan, but ~ 
efforts to revive the 60 year old mr 
were fruitless. T he death certifica:e 
listed the immediate cause of dea 
as smoke or C02 inhalation. 

Coast Guard fire fighting teams ex
tinguished the killer engineroom f 
at approximately 11 : 40 a.m. ~ 
M/ V Venus was towed to Sturgeo:: 
Ray, Wisconsin after receiving a Pt: -
mit to Proceed by the Officer> 
Charge, Marine I nspection in St. I.._ 
nace, Michigan. 

T he formal investigation of the 
casualty determined that heat cau~ 
by the failure of number six pist 
in the port engine was the source 
ignition of the initial explosion. The 
second explosion is believed to ha\"1: 
been caused by the atmosphere in the 
crankcase coming back into the ~
plosive range as oxygen entered t 
crankcase through the open con 
and ignited by the fire or hot met 
of the engine. Neither the cause oft 
piston failure nor the number of ho~ 
it had been in service could be dete 
mined. The port main engine '' 
overhauled in the spring of 1970 a 
was scheduled for overhaul during 
1973 winter lay-up. 

All the crankcase covers were hr 
in place by a clamp bar (strong bad 
arrangement which was tighten 
down by the use of a hand wheel 
the external side of the cover. T ' 
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x.-

types of clamp bars were on this en
gine; one of a crimped clamp bar and 
the other a solid bar. The crimped 
style is the original design part and 
the solid bar type was a U.S. Navy 
modification adopted in March 1948. 
The solid clamp bar is heavier and 
stronger. All six of the covers blown 
off were of the crimped clamp bar 
style. 

Inspection of the C0 2 cylinder 
used without effect by the two crew
members on the upper level of the 
engineroom revealed that it had been 
discharged prior to the casualty. It is 
questionable as to what effect this ex
tinguisher would have had on the fire, 
as the nozzle would not have reached 
the base of the flames. Because of the 

date of construction of the tanker 
( 1928), a fixed fire fighting system .in 
the engineering space is not required. 

No reason was determined for the 
Third Assistant's attempt to evacuate 
through the porthole. Crewmembers 
.informally expressed the fact that the 
Engineer had occasionally experi
enced difficulty with his breathing 
due to an asthmatic or emphysema 
condition. The porthole he was at is 
not along the logical route of escape 
using the ladder between the main 
engines. 

Two recommendations were of
fered by the investigating officer fol
lowing the casualty. The first, that 
all vessels be required to install a fixed 
fire fighting system regardless of the 
date of construction or flash point of 

lessons from casualties 

Sulfur Burns 
Recently, aboard a United States 

merchant vessel, a workman was 
fatally burned while sand blasting in 
a tank which had previously carried 
sulfur. The vessel was undergoing re
pairs and had been declared "safe for 
hot work." 

Before modifying the cargo tank 
sumps, it was necessary to remove the 
sulfur residue from them. A shore 
crew was brought aboard to sand 
blast the affected areas. In the course 
of the sand blasting, which is con
sidered hot work, sulfur dust was gen
erated and impregnated the work
man's clothing. As the Coast Guard 
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Investigating Officer concluded, a 
spark generated by the sand blasting 
ignited the back of the man's cloth
ing. The workman, wearing two sets 
of clothing, was unaware that he was 
on fire. His supervisor on deck, how
ever, smelled sulfur burning and or
dered him out of the tank. When he 
emerged from the tank, flames 
quickly spead over his clothing. He 
was taken to a hospital, but he died 
two days later of extensive, severe 
bums. 

Sulfur is dangerously flammable 
and ignitable by friction. Sulfur dust, 
in the proper proportion with air is 
explosive. Hence, the dust cloud 
formed .in the tank might have ex-

the fuel, is being considered al Coast 
Guard Headquarters. 

The second recommendation con
cerned the type of clamp bar used to 
hold crankcase covers in place. The 
Venus casualty indicated a possible 
design inadequacy in the crimped 
clamp bar as that style failed to con
tain the e:i.'Plosions. Further informa
tion is being requested from the U.S. 
Navy and other sources regarding 
similar problems experienced and 
possible alternate solutions. 

For the men of the Venus, the ex
citement was over by noon on what 
began as an ordinary January day on 
the Great Lakes. But that sunny 
morning yet another victim had been 
claimed by the seafarer's deadliest 
enemy-fire. d; 

ploded and claimed more lives. Any 
source of ignition, such as the spark 
generated by sand blasting as in this 
case, or a static electricity discharge, 
could have caused this incident to be 
even more tragic. 

Once again it is evident that any 
operation or the use of equipment 
that has the potential to create a 
source of ignition must be done with 
ex'treme caution. In this instance, a 
routine operation cost a life because 
no one considered the consequences 
of doing hot work in an atmosphere 
where sulfur dust was generated. 
Hindsight is always 20/20, but in 
dealing with hazardous cargoes, fore
sight must be as good. 
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FIRE SAFETY-NEED FOR REGULATIONS 

By Donald]. K erlin, Office of Boating Safety, U .S. Coast Guard 

Ev. NOTE: T his article is adaptt1d from a paper presented at the 12th Annual ASNE Day, April 26 and 27, 1973. The opin~ 
c.rpressed are those of the author and do not necessarily reflect those of the U.S. Coast Guard. 

Introduction 

With the enactment the Federal 
Boat Safety Act of 1971, the Coast 
Guard was given statutory authority 
to promulgate safety standards for 
recreational boats and associated 
equipment. This article demonstrates 
the process of establishing that there 
is a need for fire safety standards for 
such boats. Although this article is 
limited in scope to lire safety stand
ards, a similar approach has been 
used for need justification for exist
ing Coast Guard regulations for 
recreational boats. 

Background 

Fire and explosion was the leading 
cause of property damage and the sec
ond leading cause of personal injuries 
aboard recreational boats during the 
years 1968 through 1971. These facts 
alone are sufficient reason for concern. 
R eductions of death, injuries and 
property damage from fire is one of 
the primary areas which will be dealt 
with under the new Boat Safety Act. 
From the information derived from 
boating accident statistics, combined 
with common sense and some engi
neering expertise comes an approach 
which gives some hope of a solution 
to this serious marine safety problem. 

Problem Areas Identified 

The 1971 statistics show that there 
arc about 5,510,000 numbered motor
boats in the United States. 88 percent 
of these are outboards; the remaining 
12 percent are inboards. About 84 
percent of the fires and explosions 
reported were in the "fire or explo
sions of fuel" category. The others re
ported involved materials other than 
fuel. The outboards were involved in 
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only 14 percent of the fuel fire in
cidents, while the relatively smaller 
group of inboard powered boats was 
involved in 86 percent of such acci
dents. An inboard powered boat, 
therefore, would seem to have a 13 
times greater probability of being 
involved in fire or explosion of fuel 
than an outboard boat! I t is apparent 
from this that the operator of an in
board boat is exposed to a fire and 
explosion hazard to a degree far in 
excess of the outboard operator. 

Most of the fuel fires and explosions 
involve gasoline. \A/hile a few fuel 
fires have occurred on diesel powered 
boats, no examples of fuel explosions 
on such boats have come to the Coast 
Guard's attention. Diesel power is not 
truly "safe" but it offers much less 
hazard than gasoline power. 

R egulatory focus must plainly be on 
the gasoline powered inboard boat. 

I t is contemplated that a flash point 
of less than 110° F will be the limit
ing criterion for standards applica
tion. 

Mothod of Approach 

Having determined that the fin: 
and explosion problem rests with the 
inboard boat, the next logical ques
tion is "does the size of the inboa.ra 
boat have anything to do with the U.... 
cidence of fuel fire or explosion?" :\_<e 
the bigger ones safer? I s our proble::::: 
only with a particular size boat? The 
percentages of fuel fires and exp 
sions correlate within five perceri:: 
with the inboard boat size distribu
tion. The rate of fuel fire and exp 
sions on inboard boats, therefore, 
essentially constant throughout ~ 
sii.e range. 

Another question is "does the ag 
of the boat have anything to do \\i;:; 

This can be the result when a source of ignition and gasoline 
vapors meet aboard a recreational boat. It is hoped that rl'g11la
tory standards will hdp eliulinatt: such sights. 
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the incidence of fuel fire or explo
sion?" Apparently not. A comparison 
of the percent of distribution of reg
istered inboard boats by age versus 
the percent of fire and explosion ac
cidents by age shows a close correla
tion belween the age of the boat and 
the a!J'es of boats involved in fuel fire 

0 

and explosion. 
Since boat size and age are not 

variables it is much easier to get a 
"handle': on the apparent severity of 
the typical fuel fire or explosion. T~e 
avera!J'e fire or explosion results m 
about $7500 worth of damage. This 
is slightly higher than the price of a 
brand new 18. ft. inboard/ outboard. 
A study of the accidenl reports shows 
that many of the boats become total 
losses. 

Statistics show thal there are 5.6 
deaths and 43 injuries per hundred 
boats involved in the fuel fire and ex
plosion category of accidents. 

In summary-
( 1) The fuel fire and explosi~ns 

hazard exists primarily on gasoline 
powered inboard boats, including in
board/ outboards. 

(2) The death rate, injury rate 
and relative extent of property dam
age are all at an unacceptably high 
level. 

A chain of avoidable circumstances 
leadinrr to fuel fires and explosions 

0 

is especially clear. The boatman who 
fuels his boat and then tries to start 
the engine without checking the en
gine compartment for fumes makes .a 
serious mistake-one that can cost his 
life. But his mistake alone docs not 
cause an accident. There must be fuel 
vapors in the boat-an~ a pote~ti~ 
ignition source. His turning the igni
tion key completes the chain of an 
accident waiting to happen. Bet
ter safer boats and equipment can 
br:ak this chain-reducing the con
;;equences of human error. This is the 
purpose of Boating Standards. 

Concentra tion Area s 

The major areas of concentration 
are fuel systems, electrical systems, 
and ventilation. 
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FUEL SYSTEM 

Figure I 

There has been absolutely no con
trol of the introduction of Lhe volatile 
liquids or hazardous vapors into boat 
compartments. There is one source 
for these <langerous liquids and 
vapors-the BOAT'S FUEL SYS
TEM including the fuel tank and 
filling arrangement, the fuel lines, the 
fuel pumps and filter units a.rid the 
carburetors themselves. Figure I 
shows a typical fuel system arrange
ment. If fuel (usually gasoline) can 
pass from the pump on the clock, into 
the tank, through the fuel system and 
be burned in the engine without es
caping from this closed system t~ere 
would be no fuel fires and explosions 
on the boats. 

But, the presence of dangerous 
vapors alone does not result i~ ai: ac
cident. The vapors must be 1gmted. 
Accident reports indicate that the 
major source of ignition of the 
vapors is an electrical spark o~ arc. 
Recreational boats are rather s1mple 
in design and construction. The only 
sources of electrical sparks and arcs 
present in the vast majority of boats 
involved in fuel fires/explosions arc 
the engine ignition and cranking sys
tems and the auxiliary electrical sys-

tern used for lighting and power. 
Figure 2 shows a typical electrical 
system layout. 

Research a nd Development Efforts 

The Coast Guard, during 1969 an<l 
1970 conducted a Research and De
vclo~ment project on ventilation of 
dangerous vapors and gases from 
closed compartments. This project 
was conducted at the Marine Divi
sion of Underwriter's Laboratories. 
T nformation indicates that ventilation 
of compartments, either by natural 
means or by a reasonably sized blower 
arran.,.ement may not be effective in 
remo~n"' the hazardous vapors if 0 

there is any significant amount of 
liquid gasoline present. U~de.r nor
mal conditions the vaporization of 
gasoline may occur at such a high 
rate as to "rcgassify" the compart
ment almost immediately. 

During the summer of 1970 the 
Coast Guard conducted an in-depth 
study of recreational boat fires and 
explosions. A total of 15 accidents 
were thoroughly investigated by two 
officers. The cases studied were 
screened and selected based on pre
liminary information received from 
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Coast Guard field units located al the 
scenes of the casualties. The study in
cludes cases from all parts of the con
tinental United Stales and covers a 
wide variety of gasoline powered 
boats. The report does not identify 
specific cases by names, manufactur
ers, locations, or time. Of the samples 
studied, the boats' fuel storage sys
tems were causal factors in the fire 
or explosion casualties 48 percent of 
the time. 

The Coast Guard is presently con
ducting fire and explosion experi
ments. At least 20 fire/explosion type 
accidents will be investigated in order 
to accomplish three objectives : 

1. Identify general design prob
lems involved in accident types. 

2. Determine whether the design 
problems occur despite compliance 
with existing (voluntary or manda
tory) standards or because of depar
tures from existing standards or both. 

3. Develop an accident investiga
tion method to be used by the Coast 
Guard as its accident investigation 
functions expand. 

Present Approach lo Problem 

The Coast Guard's goal under its 
new statutory authority is to develop 
standards covering fuel and ignition 
sources. The specific standards areas 
presently considered important are: 

ELECTRICAL SYSTEM 

Fuel Sources 

1. Fuel Tank System- meaning 
vent pipes, fuel pipes, tank location, 
and tank construction; 

2. Fuel Lines- materials and in
stallation practice including connec
tions; 

3. Fuel Filters; 
4. Fuel Pumps-both electric and 

engine driven; 
5. Carburetors. 

Ignition Sources 

1. "Ignition Proofing" of alterna
tors, generators, distributors and 
cranking motors; 

2. Arc reduction in hi-tension 
wiring; 

3. Battery connections and battery 
mounting; 

4. Spark reduction of blowers, 
pumps and other auxiliary equip
ment. 

Other Organization Involvement 

The standards-making process in
cludes the Coast Guard's Boating 
Standards Division working with 
broad-based industry groups to pre
pare and modify existing standards. 
These groups are: 

ABYG-American Boat and 
Yacht Council 

Figure 2 
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BLA-Boating Industry Asso
ciations 

NAEBM-National Association 
of Engine and Boat Manufac
turers 

NFPA- National Fire Protec
tion Association 

SAE-Society of Automotive 
Engineers 

Additional input comes from research 
and development contracts. 

Ventilation Approach 

Figure 3 outlines three categories 
of ventilation. 

Category ( 1) is the condition upon 
which present standards for ventila
tion arc based. Implicit in category 
(3) is the recognition that ventila
tion is presently required to an extent 
that may not be necessary in certain 
cases. 

The Coast Guard anticipates that 
the results of its experimental work 
and a carcf ul analysis of all available 
test material will show conclusively 
that the new ventilation requirements 
for Category ( 1) will have to be mo~ 
stringent than today's. I t is a distinc: 
possibility that no practical ventila
tion system will be found effective in 
removing dangerous vapors if a sig
nificant source of basic liquid can be 
expected to be present. 

In order to take advantage of the 
hazard reduction of the Category (2' 
space, a boat plate would be required 
attesting to the fact that the stand
ards are met. Under the 197 l'Act this 
will be manufacturer's responsibility. 
Present thinking is that the new re
quirements should apply to new boats. 
Identification is not a problem since 
the year of manufacture appears on 
the boat registration as well as on the 
hull identification number. 

Conclusion 

In addition to looking at the fuel. 
electrical and ventilation systems, the 
Coast Guard will investigate the over
all fire hazard. This wiU include, but 
is not limited to: 

Hull material 
Interior finishes 
Furnishinus 
Fire extinguishing systems 
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This article outlines the fire safety 
problem for recreational boats and 
the Coast Guard approach to it. It 
can reasonably be seen that the same 
approach can and will work for other 
areas of standards development. T he 
successful use of this approach for 
standards concerning load capacity, 
Rotation and powering attests to that. 
The approach may well be used for 
navigation lights, pyrotechnics, steer
ing and control systems and almost 
any other areas of standards develop
ment. 

The end product, of course, is a 
safer boat for the consumer, and that 

is the ultimate goal of the boating 
standards program. 

CATEGORIES OF VENTILATION 

( 1) Higher Ventilation Requiremcnts-
Compartment containing both fuel and electrical components, 

not all meeting standards. 
(2 ) Lower Ventilation Requirements-

Compartment containing both fuel and electrical components, 
all meeting standards. 
(3) Third Ventilation Catcgory-

Compartment containing fuel system only- no electrical 
components. 

Figure 3 

MERCHANT MARINE PERSONNEL STATISTICS 

MERCHANT MARINE OFFICER LICENSES ISSUED 

FISCAL YEAR ENDING JUNE 30, 1973 

DECK 

Orade 
July through September October through Docember Janoory through March 

(1972) (1972) (1973) 
April tbrOUib Juno 

(1973) 

;\last.er: 
Ocean •••••.••••.•...••••••.•••. . ••••. ...••..•••. 
Ooastwtse ...•••.......•••.••..•.•••••.•.•.••••.. 
Oreat Lakes ...•••••••••••••••..•••..•.•.•...••. 
D.S.&L ••....•..•...... . ·-·-·······-····--···
Rlrnrs •••••••••• •••••..••••••••••••... ••....••• . 

Radio Officer Licenses issued •••• _ ••• _____ •••••••.•• 
Chier :Mate: 

Original 

46 
5 
0 
4 
6 
6 

Renewal Original 

]!)9 53 
2S 16 

5 ········· · - --· 32 8 
36 9 
!19 4 

Renewal 

276 
21 
13 
46 
2(l 
7$ 

Original 

M 
12 
20 
14 
:n 
11 

Renewal 

3."IS 
23 

114 
58 

"° 111 

Original 

iO 
9 
9 

12 
19 
3 

Renewal 

334 
26 
20 
3S 
50 
76 

Ocean........ ----··--·· ·---- . ••••••. •. .•••. :io 40 42 S7 33 74 34 79 
Coastwlro.................................. ................... I •••• •••••••• •• I • --······· · ·· · ·······-··· · ······-- -·· •• 6 
Oreat J,1Lkes •• •••• •• ••..••••• •. ••••••• •• • · ---··············--- -- --- ··-····---- ---·········---- -----··-------- -- ·-----·-·- l --············ 
B.S.&L ••••.• •••....•.. ..••..•••.... ···-·---··---·------ ----····· ····-- ·--······-··-·---· 
Rivers •••••.•••.... ·---·-········-- ---··-···········---· · ·--·········----- :l 

:?nd Mate: 
Ocean ••••.... ··----· ·-····----····-····-·--···- 43 l'IJ 40 
Coastwtso. -··········-·-···· --· · ··--··---- ··· ---····-·············-·············· ····-· 3rd Mate: 

2. :::::::::::·::.::. ::::: ::: : :···. ---···"j" ·············3 
81 3S 77 46 9f 
1 --········· ··· l ··········---- ···· --·····-·· 

Ocean . .••••••.••••••..••.••••. • •••.•. •• -----··· M 72 21 63 17 
Constwise .•••.•.•..• · ----·····-·---··--··· •••••.••. -----··-----················ ---········---- - · -----··········-- · _ 

113 
5 ™ 121 

l l 
Pilots: 

Oreat Lakes . •. .•. .. ....•••.•... . · ---·········-
B.S. & L ••.••••••.•••••. . ••.••...•••...••...•••. 
Rivers •••....•••.. . ••..... --·--···········---·-

:Master: On Inspected vessels.-··········-- ·- ----··· 
Mate: Uninspected vessul~----·····------ ···· -----·· 
Motorboat operaters.. • •. •••••••••••.• ___ • .. . _ •.•• 

19 
115 
41 
2.~ 
12 

711 

i 
61 

117 
14 
2 

629 

18 
88 
75 
3S 
11 

510 

11 
81 
02 
27 • 660 

H 
116 
113 
47 
24 

751 

27 
207 
159 
128 
12 

1, 420 

17 17 
133 104 
Si 135 
40 101 
20 14 

1. 147 1,640 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Total....... ........................ ........... 1,10.t 1,398 938 1,sa:; t,294 2,897 1,903 2, 762 
======================-===================================== 

Orand total... ........... ...................... 2,5-02 4, 191 4,665 
======================================================~====~ 

Original licenses issued............. . .•••••.•• 5, 23!> 
Renewals issued ·············· ···---····-···· 8,612 - ---

Total deck licenses ls.~acd ••••••••.•.•••• 13, 851 
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MERCHANT MARINE PERSONNEL STATISTICS-Continued 

ENGINEER 

Grado 
July through Sept.ember October through U('l'<'mbcr Jununry through March 

( l!li2) ( l!li2) (1~73) 
April throui:h Jum• 

( 1!173) 

Original Henewal 

STEAM 
Chief engin~r: 

Unlimited •••••••.•.••.•••••.• . ----------- .. I 3'~ 
Limile<I • • .••••.. ...... •• ........ ..... ............ ...... ...... 'J ZS 

1st Assistant t•ni;l 1we1: 
Unllmltcli . 3JI 93 
Lim it.ell . ••• ::: ::.::::::::: :::: ::::::::::::::::: l 3 

2nd Assistant engineer: 
Unlimited ••••••• ...•.•••••.••.. .•..... ..•.•.••. 35 172 
Limited . •• •••..•.. •......••• ...... ................. .. .. .................. .. .. .. .. ...... •I 

3rd Assistant enG1neer: 
Unllmitetl 6.S 234 
Umitcd . •.••. :. ::: : : ::: : : ::: : ::: : ::: : : : : : ::: : : :. · · · · · · · · . 6 

Original llencwal Original 

3') 293 39 
l 32 4 

31) JOI M 
2 17 4 

42 166 63 
1 11 3 

39 205 41 
.... ........ .... .. .. ........ 2 I 

410 
4(1 

Ori~lnul 

5 

143 40 
25 - - --- ----·· ---

~I 
3 

Rene\\ al 

363 
4. 

1~'3 
1:.? 

l'f.! 
! 

21i Z4 213 

4 · ················-····· ···· 

Total. • •.•••••..•.. . ....••. .....••.....•••.... 156 SGii 163 R2i 206 l, 052 .1;n 1,0rt 

MOTO lt 
C hief engir1••t'f: 

Unlimi ted •••..... . .• . .••. •.••••• •••. •. .•••••••. 0 SS ·~ 61 2S ro 7 
Limited .•••••••..•••••••••••..•. •..•. • .............. 31 89 24 90 2S JC)'J 2'.! 

1st Assistant engineer: 
Unlimited ••••••• . •.••.•.••• ----------------·-- 3 14 5 20 9 :H 7 
Limited ••••. . .........•••• s aa s 3S 11 

2nd Assistant ungl ne<ir: • • · • • • • • •• • • • • • • • • • 
19 8 Un lim ited ••.•....... .••.••.•.••.••.••••••••. . .. ii :IS 

31 s 
42 JO 

J.imited. ••••••••·· · ••••••••···•···· ···•• ... 3 6 2 3 5 5 4 
3rd Assistant engineer: 

Unlimited •••.....•.•..•.•.•••• .... .... ...... ............ ...... 51 2W 21 243 21 26'2 23i 
Limited ••.............. ......... .... .... ..................... 1 2 l 6 5 l :! 4 

Total •••• --------------·-----·--------------- 108 481 79 •189 II~ 56 1 298 ; . 
Chief engineer: 

Unirispected vessels ••.•••••..••.•. .........••••• 6 lj 15 Ii 26 ii 3~ 

Assl.slallt engineer: 
Unln.~pL'<!led vessels . . ....•••••••••••••••••••••.• 2 9 2 31 ll 13 

Total. •••...•...........••. . ...... ••.••••••• 274 1,356 266 1,3:\.~ 378 J. G98 729 l,W 

--------------
------·· ·······-

Original. • • . . . . . . . . . . .• . • • ••• ... . •. ••• •...•.... •. .•. . ....•.•..•..... •• . . . • . • • .. ........•.•••••••••••••••. ••.•...•..•.. .• 
Renewal ........ . .... ....... .......... .. ......... ............ .......... • •... ..... ••. •.••...•. . . . . . •.••••..... . ..•. 

Grnnd 101111 •••••••••••••••• •••••••• • . ••••••••..•••••••••••••••.....•••• ••••••••••••••••••••••......... • 

MERCHANT SEAMEN'S DOCUMENTS ISSU ED 

July throu~h September 
cmn) 

Oi:Lobcr throui:h Decembu 
(1972) 

January throui;h Murch 
( 1973) 

Aplil throu~h Jun" 
( 1973 

- I .. 
~ ~ i I .., 

~ !! r! d; gj~ i !l ., 1 .B Tn>e or document § 
~ 

,. "' "' ~ 8 ~ " "' j 
,. e 8 'fi $~ .% 8 .... "'"' .:: .., 

~ ~ >-1 '1: <> ... ..:: .g 0 " " ~ 8 " " " .. .., 
] .§ " "" .. .,,, :; " " 5 .. "" '"' +> .,; 

~ ~ = (j ~; ·;;:; !jc ~ - $ ::: 3 = = ~ $c: :; " " "' ~ :( " " '" "' 0 " 
... .. .. :: 6 

... ., 
,; ... 0 p.. 0 0 Q.. 0 ... ... 0 ~ 0 ... ~ p.. 0 

-- ------ -- - ----- - - - ------ - - - - 0-- - ------
Staff ollioor. G 3 15 ------ 21 s I 16 ------ 25 4 ------ II 4 19 2 1 15 ......... 
l\'lerchrmt martnei's""ciocu:· 

mcnts .•••.. . •••••••.•••.. . 800 935 MO 746 3,101 935 660 5S6 627 2, 678 1, 013 7iY MO 393 2,735 I, 504 8&7 roi I, 141 I, 
AB any waters unlimited ••. ~1 86 as 11 186 45 2S 40 3 116 87 43 23 IS 121. 219 31 37 8 ::s 
AB any wate1·s 12 months ..• 44 44 20 ro )i7 22 9 16 10 62 2~ 20 19 46 ! OS 33 26 l.~ 26 • AB Great Lakes IS month~ 4 s 11 ~ """iii" 3 u 6 18 2 5 9 8 2•1 4 2 16 5 s 
AD other .. .• 14 ;fl 4 G;; 18 !! ---- 3G 13 S3 I) 6 Ill 61 S7 12 1• 
Ll!eboatmon ..••••. .".~:: ::: 38 us 45 11 2U 47 28 36 2 113 50 43 71 32 196 99 63 i 4 11 : 
J':lectricion .....•..•.. . ..•. . . 24 I 12 2 39 29 5 5 6 4:; 15 3 13 1 32 32 4 JG 4 ll 
Oiler . ••••••••••••••••...•••• 89 20 28 22 109 32 s 33 25 ~8 36 15 30 15 9G 54 29 42 26 w 
Fireman. wator t.onder ...... u 16 31 22 104 2S l G 20 28 U2 2!i l4 26 19 83 49 l6 22 as l!l 
Other QMBU rntlng.. • 123 55 57 2 237 151 5Y 5 1 I 262 l03 47 63 G 30U SM 62 67 11 ~-Tonkerman.... .... . . .... 57 155 18 JOG 33G 78 154 Ill 00 MS 91 118 JO 86 311 ii 214 21 106 "' Entry . ..••••.•........... •• 1. 183 850 713 n1 3,467 l ,J:lfl 806 61fl 524 3,084 1,276 816 GO'l 3.'l3 3,027 1,530 585 784 l, 199 4,W. 

--- - ----f------ ,_ ----- - - ------
Total.. ..•••.•••....• •. 2.474 2.324

1

1, M!l l, r.!3 8,070 2. su 1,7™ 1.42 1 1.228 6,967 2, 7i8 1.986 1, 441 967 7,172 4. 028 2. 246 1,684 2,575 110.~ 
= = = = 

Total documents Issued ... •. ------ ------ ______ 32, re 
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MERCHANT MARINE PERSONNEL STATISTICS-Continued 

Jn addition to issuing licenses, documents and endorsements, the Coast Guard also takes action against licenses 
and/ or merchant mariner's documents held by merchant seamen. This remedial action is initiated where there is 
substantive evidence of misconduct, negligence, inattention to duty, incompetence, or violation of statutes or regula
tions. In the fiscal year ending June 30, 1973, the Coast Guard conducted 3,559 personnel investigations. Of this 
number, some 658 case.~ were deemed sufficiently serious to warrant a formal hearing before an Administrative Law 
Judge. The results of the hearings are furnished below. The remainder of the cases were disposed of by voluntary 
surrender of documents, letters of warning, voluntary medical deposits of documents, or simply closed due to insufficient 
evidence. 

HEARINGS BEFORE ADMINISTRATIVE LAW JUDGES 

Revoked _____ ____ _________ _ ••• ·-··---·--·-···· •••••••• •• • ..•• •. ·-- ••• 
Su;;ponded outright •• ••• ----··-···· ····-·-········· ......••...•. ••• 
Suspended on probnl.lon •••. •••••••••• •••......• ···· ······ · ········--····· 
Admonlshed • ••••••..••••••• •••. ...• ---· ········ ·-·-······-·····-···--·· -· 
Dismlsi:e1 . .• • --------·--·--·---- · · ·-···-··-· · -····· · · ·-···· · - • --··-- · 
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AMENDMENTS TO REGULATIONS 

TITLE 46-SHIPPING 
Chapter I- Coast Guard, 

Department of Transportation 
[CGD 73-l 19R] 

SUBCHAPTER H-PASSENGER VESSELS 

Part 72-Construction and Arrangement 

SUBCHAPTER I-CARGO AND 
MISCELLANEOUS VESSELS 

Part 92- Construction and Arrangement 

SUBCHAPTER U-OCEANOGRAPHIC 
VESSELS 

Part 190-Construction and Arrangement 
Washrooms a nd Toilets 

The purpose of these amendments 
to the shipping regulations is to allow 
female members of the crews of ves
sels to use washrooms and toilet rooms 
that are also used by male members 
of the crew. 

This amendment is based on a 
notice of proposed rule making pub
lished in the Federal R egister on 
January 15, 1972 (CGFR 72-4; 37 
FR 676). The time for comments on 
that notice was extended by a notice 
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published in the Federal Register on 
March 2, 1972 (CGFR 72-38; 37 FR 
4357 ) . 

As explained in the notice, current 
regulations for passenger, cargo, mis
cellaneous, and oceanographic vessels 
require that toilet and washing fa
cilities for female members of the 
crews of these vessels must be located 
in spaces separate from the facilities 
for other crew members. 

Under §§ 72.20-1, 92.20-1, and 
190.20- 1, this requirement applies 
only to passenger, cargo, and miscel
laneous vessels of 100 gross tons and 
over contracted for on or after No
vember 19, 1952, and to oceano
graphic vessels contracted for on or 
after March 1, 1968. The separate 
washroom and toilet requirement 
does not apply to vessels contracted 
for before these dates; their existing 
structures, arrangements, materials, 
and facilitiei; previously approved are 
considered satisfactory so long as they 

are maintained in good condition, 
under §§ 72.20-90, 92.20-90, and 
190.20-90. 

The facts that create the need for 
the proposed revision are as follows: 

The "semi-private" facility referred 
to in the present regulations is under
stood to mean a toilet and washing 
facility, between two rooms, with two 
doors that can be locked from either 
side. This arrangement has been in
terpreted by the Coast Guard as not 
being a toilet and washing facility 
located in a space separate from the 
facilities for other crewmembers. On 
vessels where semi-private but no pri
vate facilities were available for 
women, women have been denied 
employment to avoid violation of the 
regulations; particularly where the 
employer has determined it to be un
reasonable or impractical to modify 
the vessel at the time a woman sought 
employment as a crewmcmber. 

As indicated in the notice, the 
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Coa-;t Guard has determined that to 
require that each women's toilet and 
washing facility be located in a space 
separate from men's toilet and wash
ing facilities is unduly restriclive. The 
requirement was first adopted, for 
passenger, cargo, and miscellaneous 
vessels in 1952 when fewer ships had 
private and semi-private facilities for 
crcwmembers and when women were 
employed mostly aboard passenger 
ships where arrangements were satis
factory. 

In J anuary of 1970, the Coast 
Guard responded to a request for an 
interpretation of present § 92.20-1 in 
a situation where a female crewmem
ber on board a vessel would share a 
semi-private shower and wash facility 
with a male crewmember. The Coast 
Guard's inlerpretation concluded 
that the semi-private toilet and wash
room facility available between each 
pair of single staterooms in the crew 
quarters of the vessels involved would 
not meet the requirements of 
§ 92.20-1. 

In January, 1971, the ~ational 
Maritime Union of America re
quested reconsideration of that inter
pretation so that female seamen 
would be permitted to ship on cargo 
ships when the union and the com
pany agree that the facilities provided 
on lhe vessel meet the intent of the 
regulations to provide privacy for the 
female. 

The Union indicated that lhe em
ployment of females on merchant ves
sels where the seamen have a private 
room anci toilet facilities that can be 
made private by way of a lock when 
occupied was now acceptable to both 
management and labor. 

In March 1971, after reconsidera
lion, the Coast Guard reaffirmed the 
earlier interpretation, but noted that 
semi-private washroom and toilet fa
cilities would now be considered ac
ceptable to the industry, and pointed 
out that promulgation of a regulation 
change under the Administrative Pro
cedure Act would be required to effect 
this position. · 
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On ~lay 10, 1971, the Coast Guard 
advised the United States shipping 
commissioners, who superintend the 
arrangement and discharge of seamen 
and inspect crew quarters, that the 
regulations were being amended to 
allow female members of the crew to 
share semi-private washroom and 
toilet facilities without restriction. 
Therefore, the reslriction against em
ploying female crewmembers has 
been rcla.xcd since May 10, 1971, in
sofar as it applied to semi-private 
washroom and toilet facilities. The 
amendment proposed in the Coast 
Guard's notice CGFR 72-4 not only 
relaxes the restriction on the use of 
semi-private rooms by female crcw
members but also removes the restric
tion on the use of washroom and 
toilet facilities that are not located be
tween adjoining crewmembers quar
lers. Therefore, the proposed revision 
would remove the restriction and en
able employment of female crew
members on those vessels that are not 
arranged to have semi-private toilet 
and washroom facilities. For example, 
the proposal would enable employ
ment of female crewmembers on a 
vessel arranged with one or more toi
let and washroom facilities that arc 
not between quarters but can be used 
privately. 

Comments in response to the notice 
generally favored regulations that 
would permit females to be employed 
aboard vessels when private and semi
private washroom and toilet facilities 
arc available. Comments pointed out 
that in the case of new construction 
such facil ities are being provided and 
that female crewmembers could ob
tain employment on a substantial 
portion of the United States flag 
ocean-going vessels. 

However, the Maritime Service 
Committee and others commented: 

• • • that the proposal would go rur
ther and permit the hiring of females even 
in those instances where a single wash
room and toilet facility is shared by an 
entire department aboard the vessel and 
where a female would be required to use 
a washroom and toilet facility which is 

also being used, by seven male crew
members. 

Thus, it would be impossible to insure 
that a female would have privacy at th~ 
time she is using the washroom and toile· 
facilities, and, of course, privacy for her 
would deprive other crewmembers o! 
those facilities at the sarm: time. 

This kind of situation envisaged by the 
newest proposed regulations goes fa: 
beyond current accepted standards boll 
at the sea and on shore. Not only woulc 
it create serious personal problems for the 
female and male crewmembers but i~ 
would also create serious disciplinatT 
problems for the vessel and might, indeed 
create circumstances which would en
danger the safety of the vessel itself. 

Another comment stated tha: 
adoption of the proposed rule wouJ.... 
have the effect of depriving ship O\\n

ers and operators of their present lega 
right to refuse to employ female cre\\
membcrs where females would ha\ e 
to share common toilet and wasl-
room facilities with male memben 
of the crew. 

Although the proposal would en
able the employment of female cre\•
members on vessels that are arrangr-c 
so that there are no toilet or ,...asb
room facilities that are intended fr 
private use, it should be noted !:ha 
Coast Guard regulations and the ship
ping laws do not require employme~· 
of female crewmembers or require fe
males to serve as crewmemben 
aboard a vessel without facilities tha: 
could be used privately. 

If the regulations continue to T!'

quire that vessels be arranged so :!! 

to provide female crewmembers ";r: 
facilities that they can use private; 
the regulations would continue to en
able discrimination in employmeo: 
of female crewmembers on a vesse. 
on which the shipowner refuses 
to provide private facilities. 

The Coast Guard recognizes th 
problems arising from the use of toil 
and washroom facilities by both se.xe 
on board merchant vessels durinr 
lengthy voyages are different f.ro:x. 
those aboard passenger vessels, air
craft, and trains or in factories, ston1 
homes, and other living quarten. 
However, problems of discipline. 
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·- morale, sanitation, safety, and dis
crimination cannot be resolved solely 
by promulgating general toilet and 
washing facility requirements. These 
problems are of the concern not only 
to the Coast Guard but also to em
ployees, employers, and their repre
sentatives and to other government 
agencies. These are problems that 
should be resolved by the persons 
involved, including the Coast Guard 
when the problem is within its juris
diction, after considering the arrange
ment of the particular ship or class 
of ships and the specific kind of prob
lem. 

I t should be noted further that the 
present regulations requiring separate 
facilities for females are inappropriate 
insofar as they apply at the time of 
initial inspection and certification of 
a vessel because it is not known at that 
time how many, if any, female crew
members will regularly serve on the 
vessel. The regulations were origi
nally promulgated for passenger ves
sels, where women regularly served in 
various capacities and the need for 
facilities could be anticipated. The 
regulations have been extended, as 
recently as 1968, to oceanographic 
vessels, without regard to the diffi
culty of anticipating crew comple
ment at the time of approval of a 
vessel's design. The other regulations 
in the sections being revised apply 
regardless of sex. 

In consideration of the foregoing, 
the amendments to Parts 72, 92, and 
190 of Title 46 of the Code of Federal 
Regulations are adopted as proposed 
in the notice of proposed Rulemaking 
(CGFR 72-4; 37 FR 676). 

T. R. SARGENT, 

Vice Admiral, U.S. Coast Guard, 
Acting Commandant. 

J ULY 25, 1973. 

Chapter I of Title 46, Code of Fed
eral Regulations is amended as fol
lows: 

By revoking §§ 72.20-25 (b) (3), 
92.20-25(b) (3), and 190.20-25(b) 
' 3) . 

(Federal Register of August 1, 1973; 
38 F.R. 20448.) 

TITLE 46--SHIPPING 
Chapter 1-Cocist Guard, 

Department of Transportation 
[CGD 71-161 CR] 

Part 10-Licenslng of Officers and Motor
boat Operators a nd Reg ist ration of Staff 
Officers 

Part 12-Certiflcatlon of Seamen 

Part 31-lnspectlon a nd Certification 

Part 71- lnspection and Certification 

Part 91-ln5pection and Certification 

Part 1 OS-Commercial fl5hin9 Vessels 
Dispensing Petroleum Products 

Part 175-General Provisions 

Part 176-lnspection a nd Certification 

Part 187-licenslng 

Part 188-Ge neral Provisions 

Part 189- lnspection and Certification 

Pollution Prevention Inspection of Vessels and 
Dock and Engineer Office rs' Licenses; 
Change of Effective Date 

FR Doc. 72-21817 published .in the 
December 21, 1972 issue of the 
Federal Register (37 FR 28261 ) 
promulgated new regulations which 
included the requirement for more 
frequent hu II inspection ( drydock
ing) of tank barges operating in 
fresh water service. 

I t was the intent of the regulations 
that the tank barges which were af
fected would be on a 3-year drydock
ing cycle by July 1, 1974. Since pro
mulgation of the regulations, it has 
become apparent to the Coast Guard 
that primarily due to the heavy flood
ing throughout the central part of the 
nation which has interfered with the 
operation and capabilities of drydock
ing and gas freeing facilities, the 3-
year drydocking cycle will be physi
cally impossible lo universally attain 
by J uly 1, 1974. With the present 
energy shortage, a resultant lay up of 
a large number of barges due to in
sufficient drydocking and gas freeing 
facilities is not prudent. 

Accordingly, an extension to the 
period allowed for existing equipm~nt 
to be phased into the new drydocking 
schedule is appropriate. Such action 
would assure progress toward the 3-
year cycle and provide first attention 
to barges that have operated th~ long
est period since last drydocking. 

By changing the effective date of 
§ 31.10-20, all tank barges will be on 
a 3-year drydoeking/ internal exami
nation cycle by July 1, 1975; however 
by July 1, 1974, a tank barge is re
quired to be drydocked or, if appro
priate, inspected internally if the 
vessel was constructed or drydocked 
before July 1, 1970. 

In consideration of the foregoing, 
the effective date of the regulations is 
changed to read as follows : "These 
amendments shall become effective 
on July 1, 1974, exC"ept as follows: 
The amendments to Parts 10, 12, 105, 
and 187 shall become effective on 
July 30, 1973; The amendments to 
§ 31.10-20 shall become effective on 
J uly 1, 1974 for all barges drydocked 
or constructed before July 1, 1970, 
and on J uly 1, 1975 for all barges 
drydocked or constructed after July 1, 
1970." 

(R.S. 4405, as amended, R.S. 44·62, as 
amended, sec. 311 ( j ) (I) ( C ) and (D ), 
Federal Water Pollution Co(1trol Act, 86 
Stat. 816, 868; National Environmental 
Policy Act of 1969, 83 Stat. 852; sec. 6(b) 
(1), 80 Stat. 937: 46 U.S.C. 375, 416, 33 
U:S.C. 1161{j) (l) (C ) and (D), 42 
U.S.C. 4321, et seq.; 49 U.S.C. 1655(b) 
( 1); E.O. 11548 ; 3 CFR, 1966-1970 
Comp., p. 949; 49 CFR 1.46 (b) and 
!m)) 

' ' I 

Dated: August 20, 1973. 
C. R. B ENDER, . . 

Admiral, U.S . . Coast Guard, · 
Co,nmandant. 

(Federal Register of August 24, 1973; 
38 F,R. 22787) ' · 

CGD 73-107R 

SUBCHAPTER ,8--MERCHANT MAR INE 
OFFICERS Al\ID SEAMEN . 

Patt 1 0-licensing of Officers and Motorboat 
Operators and Registration of Staff Officers 

Re.gi~ tration of Staff' Officers ,,. 
The purpose of these amendments 

to the Coast Guard regulations ·gov
erning the iss1Jance of Certificates of 
Registry to Staff Officers is to change 
the endorsement of pharmacist's mate 
to marine physicians assistant and to 
provide for the endorsement of hos
pital corpsman. 
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During World War II, the endorse
ment "pharmacist's mate" was au
thorized, under 46 U.S.C. 242, on 
each Certificate of Registry issued in 
the several grades of purser to persons 
who had completed the U.S. Mari
time Service T raining Program. This 
rating was established in § 10.25-9 of 
Title 46, Code of Federal Regula
tions, in the J une 1, 1967 issue of the 
Federal Register ( 32 FR 7915), 
following the institution of a nine 
month course of instruction at the 
United States Public Health Service 
Hospital, Staten I sland, New York. 

Responding to requests by pharma
cologists, the Navy and the Coast 
Guard changed the name of the rate 
from "pharmacist's mate" to "hospi
tal corpsman" after World War II. 
Under the same aegis and to provide 
a more descriptive title to the train
ing program, the United States Pub
lic Health Service, starting with the 
class commencing September 8, 1969, 
used the title "marine physician as
sistant." Those persons successfully 
("Ompleting that and subsequent 
classes have been issued certificates 
by Public Health as Marine Physician 
Assistants. 

T he Coast Guard, in n;cognition 
of the special qualifications of persons 
completing this training and under 
authority of 46 CFR 10.25-9(d) 
which allows for the issuance of Cer
tificates of Registry to applicants pre
senting such qualifications, has 
granted a supplemental Certificate of 
Registry to each person who has suc
cessful completed the prescribed 
course of training at the United 
States Public Health Service Hospital, 
Staten Island, New York. The course 
of training offered there since Janu
ary 1973 has been increased to 13 
months and has been approved by 
the State ofNewYork and the Ameri
can Medical Association. 

The purpose of this document is to 
grant formal recognition of the train
ing program at the Staten I sland 
Public H ealth Service Hospital. An
ciliary purposes arc to provide for the 
rating of "hospital corpsman" for 
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persons with Armed Service e.xperi
ence to provide for the elimination 
of the term "pharmacist's mate" and 
to retitle § 10.25- 9 to more fully ex
plain the intei-it of that section. 

Since the amendments in this docu
ment concern matters relating to 
agency management, they are ex
cepted from notice of proposed rnlc 
making and may be made effective 
in less than 30 days from the publi
cation date. 

Jn consideration of the foregoing, 
Part 10 of T itle 46, Code of Federal 
Regulations, is amended as follows: 

1. By deleting § 10.25-9(a) (6) 
and revising the heading of § 10.25-9 
to read as follows: 

§ 10.25-9 Experience requirements fo r reg-

·X· * * 
2. By adding a new § 10.25 11 to 

read as follows: 

§ 10.25- 11 Experience requirements fo r 
ratings endorsed on certiflcates of reg
is try. 

An ::tpplicant for a rating to be en
dorsed on a certificate of Registry 
must submit evidence of experience 
as follows: 

(a) Marine physician assistant.
Sm:ccssful completion of a course of 
training for the rating of marioe 
physician assistant that is conducted 
by the United States Public Heald1 
Service at Staten Jsland Public 
Health Service Hospital. 

(b) Hospital corpsman.-( 1) !\ 
rating of at least hospitalman, first
class in the U.S. Navy, U.S. Coast 
Guard, U.S. Marine Corps, or an 
equivalent rating in the U.S. Army 
(not less than staff sergeant, Medical 
Department U.S.A. ), or in tl1l: U.S. 
Air Force (not less than technical 
sergeant, Medical Department, 
U.S.A.F. ) , and a period of service of 
at least 1 month in a. military or U.S. 
Public Health Service Hospital; 

(2) Successful completion of a 
course of training for rating of hospi
tal corpsman that is approved by the 
Commandant; or . 

(3) A Certificate of Registry with 
an endorsement as pharmacist's mate. 

(Sec. 7, 53 Stat. 1147, as amended, Sec. 
6(b}( l ), 80 Stat. 937 ; 46 U.S.C. 247,49 
U .S.C. 1655(b} (1); 49 CFR l.46(b)) 

Effective date.--These amend
ments arc eITcctive on August 27. 
1973. 

Dated: August 17, 1973. 
C. R. B ENDER, 

Admiral, 
U.S. Coast Guard Commandant. 

(Federal Register of August 24, 1973 
38 F.R. 22788) 

SUBCHAPTER J-ELECTRICAL ENGINEERING 

[CGD 73- GR] 

Part 111 - Electrical System; General 
Requirements: 

Wiring Methods and Mate rials for 
Haxardous Locations 

T he purpose of this amendment t 
Part 111, St1bchapter J of Chapter I 
Title 46, Code of Federal Regulatiocs 
is to bring the list of certain air mi>:
tures of hazardous gases, vapors, N: 

dust<> into conformity with the n:
cently revised Article 500-2 of LI 
National Electric Code. 

A notice of proposed ntlemaki!:..s 
was published in the Federal Reg;,,.. 
ter on February H, 1973 (38 I 
4414) proposing the addition of cr;;

eral chemicals to table § 11 1.Si 
5 (a) ( 7) . 

During the period of Febrnary 
1973 to March 16, 1973, writ: 
comments from interested pel'S(' 
were received. T he Coast Guard 
considered these comments in ~ 
paring the final rule. 

One comment questioned the orr. 
sion of the footnote of table ~-
2 ( c) of the National Electric C:iOe 
in the proposed change. Footno· 
( 1), (2), and (4) will be inclu 
at the end of Table 111.80-S(a -
Hazardous Atmospheres, as tl: 
footnotes modify the group classi( 
tion of some chemicals. The sub· 
matter of footnote ( 3) does not rel.a.% 
to the group classification and is ade
quately addressed in other part• 
this chapter. 

Two comments supported the 
poseci rule while nonl: opposed it
consideration of the foreg · 
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§ 111.80-S(a) (7) is revised to read 
as follows: 

t 111.80-5 Wiring methods and materials 
for hazardous locations. 

(a) ·k * * 
(7) Electrical equipment is ap

proved for location and for specific 
hazardous atmospheres of gas, vapor, 
or dust, that arc present. Hazardous 
air mixtures that arc not oxygen en
riched are grouped on the ba.~is of 
their characteristics in Article 500 of 
the National Electric Code, which is 
reproduced in Table § 111.80-
5 (a ) ( 7) . Other chemicals and mate
rials which generate hazardous atmo
spheres and are not listed in Table 
111.80-5(a ) (7) are listed in Table 
151.05 of this chapter. 

TARLE 111.80-5 (a ) (7) HAZARDOUS 
ATMOSPHERES 

Acetylene. 

Butadiene.1 

Ethylene oxide.' 
Hydrogen. 
Manufactured 

CROUP A. 

GROUI' D 

more than 30 
percent hydrogen 
(by volume). 

Proyplcne oxide.• 
gases containing 

CROUP C 

Acetaldchydc. 
Cyclopropane. 
Diethyl ether. 
Ethylene. 
Isopn:nc. 

Unsymmetrical di
methyl hydrazine 
(UDHM 1, I-di
methyl hydra
zine) . 

Passenger Ship 
Subdivision and 
Stability Information 
Available 

The Subcommittee on Subdivision 
and Stability of the Intergovernmen
tal M aritime Consultative Organiza
tion ( IMCO) has proposed a signifi
cant change to the 1960 International 
Convention for Safety of Life at Sea. 
The proposed amendment would 
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GROUP D 

Acetone. 
Acrylonitrilc. 
A=onia. 
Bi:nzcne. 
Butane. 
1-butanol {butyl 

alcohol). 
2-butanol (second

ary butyl alco
hol). 

n-butyl acetate. 
l sobutyl acetate. 
Ethane. 
Ethanol 

(ethyl alcohol). 
Ethyl acetate. 
Ethylene dichlor-

ide. 
Gasoline. 
Heptancs. 
Hex an es. 
Methane 

(natural gas) . 
3-methyl-1-bu tanol 

( isoarnyl alco
hol). 

Methyl ethyl 
ketone. 

Methyl isobutyl 
ketone. 

2-methyl-1-
propanol (iso
butyl alcohol ). 

2-methyl-2-
propanol 
( tertiary butyl 
alcohol). 

Petroleum naptha.3 

Octanes. 
Pcntanes. 
1-pentanol 

(amyl alcohol) . 
Propane. 
1-propanol 

( propyl alcohol) 
2-propanol ( isopro-

pyl alcohol). 
Propylene. 
Styrene. 
Toluene. 
Vinyl acetate. 
Vinyl chloride. 
Xylenes. 

CROUP E 

Metal dust, includ
ing aluminum, 
mag nesium, and 
their commercial 

<llloys, and othi:r 
metals of similar 
hazardous charac
teristics. 

CROUP F 

Carbon black. 
Coal. 

Coke dust. 

change Chapter II, Part B "Subdivi
sion and Stability" of the Convention 
as it applies to passenger ships. It 
would introduce a probabilistic con
cept for the evaluation of passenger 
ship safety into that part, and is sub
stantially different in application 
from the present text. 

The proposed change is scheduled 
for consideration by the Eight Assem
bly of IMCO. Adoption is likely. 
Should the proposal be adopted, the 
Coast Guard may propose similar 
changes to its Rules and Regulations 

Flour. 
Starch. 

* * 

GROUP 0 

Grain dust. 

* * * 
Effective date.- This amendment 

becomes effective November 27, 
1973. 

-l:· * * * 
(R.S. 4405, as amended, sec. 5, 49 Stat. 
1384, as amended, sec. 3, 70 Stat. 152, 
R.S. 44 l 7a, as amended, R.S. 4462, as 
amended, R.S. 4491, as amended, sec. 6 
(b) (1),80 Stat. 937; 46 U.S.C. 375, 369, 
390b, 39Ja, 416, 489, 49 U.S.C. 1655(b) 
( 1) ; 49 CFR 1.46(b)) 

Dated: August 21, 1973. 

c. R. BENDER, 

Admiral, 
U.S. Coast Guard Commandant. 

(Federal Register of August 24, 1973; 
38 F.R. 22788) 

1 Group D equipment may be used fo: 
this atmosphere if such equipment is iso
lated as required by paragraph (b) (10) 
of this section. 

•Group C equipment may be used for 
this a tmosphere if such equipment is iso
lated as required by paragraph (b) ( 10) 
of this section. · 

• A saturated hydrocarbon mixture boil
ing in the range of 20-135° C (68-275° 
F). Also known by the synonyms benzine, 
ligroin, petroleum elher or naphtha. 

for Passenger Vessels, Title 46, Code 
of Federal R egulations, Subchapter 
H. 

To keep interested parties abreast 
of current developments in this area, 
the Coast Guard's Office of M erchant 
Marine Safety has available copies of 
the proposed changes and of a sup
porting technical document. In
terested parties should address m
quiries to: 

Commandant ( G-MMT- 5) 
U.S. Coast Guard 
Washington, D.C. 20590 
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MODERNIZATION OF THE 
INTERNATIONAL 

RULES OF THE ROAD 
By Capt. W. W. Barrow and Cdr. J. M. Duke, USCG 

ED. NOTE: This is the second of a series of installments on the mod.ernization of the !international Rules of the 
R oad. The article will be continued in subsequent issues of the Procccdmgs. The views expressed are those of t/..e 
authors and do not necessarily refiect those of the Commandant or of the Coast Guard as a whole. 

PART 8-STEERING AND SAILING RULES 

Section I- Cond uct of Vesse ls in Any Condition of 
Visibility 

Comment: I t is here that broad ch:mges begin to evi
dence themselves. For example, the title alone recognizes 
the fact that ships do navigate in conditions of restricted 
visibility. 

RULE 4 

APPLICATION 

Rules in this Section apply in any condition of visibility. 

Ruu~ 5 

l .OOX·OUT 

Every vessel shall at all times maintain a proper look-out 
by sight and hearing as well as by all available means ap
propriate in the prevailing circumstances and conditions 
so as to make a full appraisal of the situation and of the risk 
of collision. 

Comment: Keeping a proper look-out is often termed 
the first rule of seamanship. Accordingly, it's quite ap
propriate that the first operating rule should be dedicated 
to the duty of look-out. Old Rule 29 had left the term 
proper look-out for the courts to decide. In general the 
courts have been very diligent in this task, declaring that 
the look-out must be as low down and as far forward as 
possible. However, there are examples where the courts 
have held a radar look-out was adequate, or that if the 
mate saw an approaching vessel in time to avoid colli
sion that the question of a proper look-out was not an 
issue. Jn this new rule the drafters have, in our opinion, 
done an excellent job of going directly from the rule to 
the mariner without relying on the wisdom of the courts. 
This rule makes it abundantly clear that you must look 
and you must listen. Additionally, by requiring "all ap
propriate means to appraise risk of collision" this ties Rule 
5 to Ruic 7 (the definition of risk of collision) and is a 
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clear mandate to not only use the radar but to satisfac~ 
rily plot for a proper evaluation of the information. 

R ULE 6 

SAFE SPEED 

Every vessel shall at all times proceed at a safe speed 
that she can take proper and effective action to avoid coG
sion and be stopped within a distance appropriate to oe 
prevailing circumstances and conditions. 

In determining a safe speed the following factors 
be among those taken into account: 

(a) By all vessels: 
(i ) the state of visibility; 
(ii ) the traffic density including concentraliam 

of fishing vessels or any other vessels; 
(iii ) the manoeuvrability of the vessel 

special reference to stopping distance and tun:c::1g 
ability in the prevailing conditions; 

(iv) at night the presence of background 
such as from shore lights or from back sea= 
her own lights; 

(v) the state of wind, sea and current, and 
proximity of navigational hazards; 

(vi) the draught in relation to the a"~ 
depth of water. 

(b) Additionally, by vessels with operational raCr
( i ) the ch:iracteristics, dficicncy and limita~ 

of the radar equipment; 
(ii) any constraints imposed by the radar ra=e 

scale in use; 
(iii) the eJTect on radar detection of the 

state, weather and other sources of interfel'l" 
(iv) the possibility that small vessels, ice 

other floating objects may not be detectec'. 
radar at an adequate range; 

(v ) the number, location and movemer.: 
vessels detected by radar; 

(vi ) the more exact assessment of the \is"' 
that may be possible when radar is used to a
mine the range of ves.~els or other objects iJ:: 
vicinity. 

Comment: This is a totally new rule. If it has 
counterpart in the existing 1960 Rules the count~ 
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would be paragraph 2 of the radar annex which attempts 
to assist in the determination of what is a moderate speed 
in restricted visibility. It .is here worth noting that the 
term "moderate speed" does not appear in this draft of 
rules. We believe two facts are clearly evident by the 
insertion of this fine rule in the New International Rules : 

a. T he d1·afters have so written and so located this rule 
with respect to the others as to make mru·iners aware of 
the need for setting a safe speed in all conditions of visi
bility. T his does not mean the same safe speed will apply 
in good visibility as well as in restricted visibility; indeed, 
the fast mandate under this rule is to consider the state 
of visibility. What it does mean is that speed in any con
ditions is intimately related to the immediate circum
stances at hand. For example, under no circumstances 
can unlimited visibility by itself be considered a carte 
blanche for wide open throttles. 

b. T here exislS at this time an almost universal dis
satisfaction with the term "moderate speed" as it appears 
in Rule 16(a) of the existing 1960 rules. Myriad court 
cases attest to the mariner's difficulty with this rule and 
with subsequent judicial interpretation. This new rule 
makes what we believe a valiant attempt at aiding the 
mariner with the impossible burden of determining what 
is a safe speed in a fog. Obviously this mle could contain 
several volumes on good seamanship advisements. Con
sidering that prevention of collisions is the pr imary man
date of these rules the selection of requirements laid down 
here is commendable. 

Rur; r. 7 

RISK OF CO!.LlS lON 

(a) Every vessel shall use all available means appropriate 
to the prevailing circumstances and conditions to determine 
if risk of collision exists. If there is any doubt such risk 
shall be deemed to exist. 

( b ) Proper use shall be made of radar equipment if 
fitted and operational, including long-range scanning to 
obtain early warning of risk of collision and radar p lotting 
or equivalent systematic observation of detected object~. 

(c) Assumptions shall not be made on the basis of scanty 
information, especially scanty radar information. 

( d ) In determining if risk of collision exists the follow
ing considerations shall be among those taken into account : 

(i) such risk shall be deemed to exist if the compass 
bearing of an approaching vessel does not appreciably 
change; 

(ii ) such risk may sometimes exist even when an 
appreciable bearing change is evident, particularly 
when approaching a very large vessel or a tow or when 
approaching a vessel at close range. 

Comment: Paragraph (a) of this rule, which is simi
lar to but much stronger than the preliminary section in 
the existing Steering and Sailing Rules (beginning with 
Ruic 17), strongly implies that a radar plot would be a 
very good idea and uses essentially the same language 
as can be found in Rule 5 (the look-out rule already 
covered ) . If these two advisements are not enough to 
convince the mariner he should make full use of his 
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radar equipment, paragraph ( b) goes one step farther 
and virtually demands a plot. 

An interesting phrase in this particular rule is "radar 
plotting or equivalent systematic observation * * *". 
The drafters intend by this language to make it clear 
that radar plotting, either directly on the scope or on a 
radar deflection plotter fitted over the scope, is the mini
mum degree of compliance necessary. The te1m "sys
tematic observation" covers everything from plotting 
teams used on naval type vessels to the most sophisti
cated and exotic collision avoidance systems currently 
being installed on newer vessels. One man plotting, as 
would be the case on most merchant vessels, can handle 
three or four targets at the most. Collision avoidance 
systems are intended to alleviate this problem. T hey are 
basically a computer and additional scope fed from the 
conventional radar. The computer can catalog virtually 
all targets and the additional scope presents a picture 
that is a combination of true and relative. Such systems 
can not only plot virtually an unlimited number of con
tacts automatically, they can also alarm and indicate 
proper evasive action should one of those contacts become 
a risk of collision. An additional feature of the more ex
pensive of these systems is that navigational chart infor
mation can be included in the computer memory and 
displayed upon the scope allowing for harbor and chan
nel considerations to be included in the computer solu
tion of maneuvering problems. T his latter feature is 
particularly attractive to the very deep draft vessels. 

Paragraph ( c) retains and strengthens that first excel
lent sentence of the existing radar annex which essen
tially says "a quick look at your radar is not good enough". 
Paragraph ( d ) (i) is the steady bearing caution taken 
from the preliminary to the existing Steering and Sailing 
Rules. Paragraph (d ) (ii) advises that even though a 
steady bearing may not exist you arc not necessarily out 
of hot water. This is an addition to the rules and a good 
one. 

At the end of Rules 6 (Safe Speed) and 7 (Risk of 
Collision) we get the elated feeling that the mariner 
has been given not only the duty but the tools with which 
to set a safe speed and properly maintain it. Wouldn't 
it be marvelous if the persons who schedule vessels shared 
in that burden? 

RULE 8 

ACTlOX TO AVOID COLLISION 

(a) Any action taken to avoid collision shall, if the 
circumstances of the case admit, be positive, made in ample 
time and with due regard to the observance of good 
seamanship. 

(b) Any alteration of course and/or speed to avoid 
collision shall , if the circumstances of the case admit, be 
large enough to be readily apparent to another vessel 
observing visually or by radar; a succession of small altera
tions of course and/or speed should be avoided. 
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(c) If there is sufficient sea room, alteration of course 
alone may be the most effective action to avoid a close
quarters situation providl:d that it is made in good time, 
is substantial and does not result in another close-quarters 
situation. 

( d) Action taken to avoid collision with another vessel 
shall be such as to result in passing at a safe distance. The 
effectiveness of the action shall be carefully checked until 
the other vessel is finally past and clear. 

(e) If necessary to avoid collision or allow more time to 
assess the situation, a vessel shall slacken her speed or take 
all way off by stopping or reversing her means of propulsion. 

Comment: Paragraph (a) is an excellent seamanship 
advisement taken from paragraph ( 1) of the preliminary 
part to the existing Steering and Sailing Rules. It has 
been strengthened, but not essentially modified. Para
graphs (b) through ( e) are likewise excellent seamanship 
advisements which appear in the existing rules. T hese 
were lifted from the radar annex. Conspicuous in its ab
sence is the advisement in the present radar annex against 
a port tum. However, fear not fellow port turn detesters, 
this wonderful advisement can be found further on in 
Rule 19. Essenlially Rule 8 says that action to avoid col
lision shall be early and substantial. It defines substantial 
as large enough to be readily apparent by the other vessel. 
It advises against a succession of small changes. It allows 
that given sufficient sea room an alteration of course may 
be most effective to avoid close quarters provided such 
action does not create additional problems with vessels 
elsewhere in the vicinity. It demands that action taken to 
avoid collision shall result in passage at a safe distance 
and further, that the effectiveness of the action shall be 
carefully checked until the other vessel is indeed past and 
clear. Finally it requires that a vessel must, if necessary, 
slacken her speed or stop not only to avoid collision but 
also to allow more time to assess the situation if that is 
necessary. 

Rur.F. 9 

NARROW CHANNELS 

(a) A vessel proceeding along the course of a narrow 
channel or fairway shall keep as near to the outer limit of 
the channel or fairway which lies on her starboard side as 
is safe and practicable. 

Comment: This rule has been reworded. Although it 
is similar to existing rule 25 (a) one significant change 
should be noted. While both rules make the requirement 
to keep to the starboard hand, the existing rule speaks 
only to power-driven vessels and the new rule requires the 
compliance of all vessels. 

(b) A vessel of less than 20 metres in length or a sailing 
vessel shall not impede the passage of a vessel which can 
safely navigate only within a narrow channel or fairway. 

Comment: This rule takes the existing narrow channel 
advisements for small craft and sailing vessels from rules 
25 ( c) and 20 ( b) respectively and changes them from 
advisements to a "thou shalt not" type of rule. This is the 
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first place in this draft of rules that specific vessel size 
appears. Notice that the rules convention has shifted to 
the metric system. Henceforth all linear measurements 
will be given in meters with a singular exception of the 
nautical mile which remains unchanged. This change is in 
keeping with a universal shift towards the metric system. 
It ,vi]l have some impact, primarily in a positioning of 
navigational lights. For this reason we have prepared a 
table of comparison for the length standards in these rules 
with respect to those in the existing rules. 

Situation 

Length of tow. . . . . . . . . . . . . .. . 
Outlying fishing gear ....... .. . 
Anchor gong, lights at anchor ... . 
Range lights, 2d anchor light .... . 
Small boat lighting relaxations, 

prohibition against obstruct-
ing chan.ael, etc ............. . 

Lighting and whistle relaxations. 
Lighting, new category the in

clusion of which will leave 
doubt about vessels between 7 
anrl 20 meters in length for 
special lighting ............. . 

Old imperial 
system (feet) 

GOO 
500 
300 
150 

65 
40 

lew metric 
system{meters) 
(corresponding 

. feet) 

200 (656 
150 (493 
100 (328 
50 (164 

20 (65. 7 
12 (39.4 

7 (2'.' 

(c) A vessel engaged in fishing shall not impede tl:.~ 
passage of any other vessel navigating within a nat'l'O' 
channel or fairway. 

Comment: What the above rule did for small craft 
and sailing vessels, this rule does for fishing vessels. 01~ 
Rule 26 has been rephrased so that fishing vessels have the 
duty not to impede the passage of the vessels in nan'O' 
channels. 

(d) A vessel shall not cross a narrow channel or fair
way if such crossing impedes the passage of a vessel which 
can safely navigate only within such channel or fairway. TI 
latter vessel may use the sound signal prescribed in RU:~ 
34(d) if in doubt as to the intention of the crossing vessc... 

Comment: This is a new rule and we believe a "·er. 
good one. It will have wide application in harbor anc 
river areas. Rules like this one that speak directly to the 
difficulties of navigating in rivers or harbors will he! 
considerably with the problem of maritime nations brin~
ing their local rules into conformity with Internatiow.. 
Rules. The United States, perhaps more than any othi: 
nation, needs very badly to do this. This "stay clear cOir'· 
mandment" for the crossing vessel is very similar to Ru" 
19 of our own Western Rivers Rules. The sound sigp
mcntioned in this rule is the danger signal which has ber 
given much broader scope under these rules. It now fo 
lows various U.S. Rules very closely. We believe this ru 

could have 'been improved if il had stated to the effe<'.! 
that a vessel shall not enter or cross a narrow channel er. 
fairway, etc. In this way vessels coming from small esr 
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aries, or anchorages would do so only when the main chan
nel was clear. 

(e) (i) In a narrow channel or fairway when overtaking 
can take place only if the vessel to be overtaken has to take 
action to permit safe passing, the vessel intending to over
take shall indicate her intention by sounding the appro
priate signal prescribed in Ruic 34(c)(i). The vessel to be 
overtaken shall, if in agreement, sound the appropriate sig
nal prescribed in Rule 34(c) (ii) and take steps to permit 
safe passing. If in doubt she may sound the signals prescribed 
in Rule 34(d). 

(ii) This Rule does not relieve the overtaking vessel of 
her obligation under Rule 13. 

Comment: This is an outstanding rule. Let us first 
rejoice that the international community has finally ac
cepted whistle signals of intent which we find so necessary 
and so useful in our own Inland Rules. This rule speaks 
directly to the situation in which every mariner so often 
finds himself, where one vessel is to overtake another but 
there is not enough room unless the lead vessel moves 
over. Under the existing rules the lead vessel has the 
Rule 21 "privileged vessel" duty of holding course and 
speed. Such an overtaking can take place only if the lead 
vessel tacitly breaks that rule. Under this rule the lead 
vessel is allowed to move over and slow down thus de
creasing the overall time that the two vessels arc running 
parallel to one another and therefore measurably in
creasing the overall safety of the maneuver. This ma
neuver can now be closely likened unto one vehicle 
passing another on the highway. Signals of intent men
tioned here arc to 'be executed as follows: The vessel 
wishing to overtake blows "two prolonged blasts of his 
whistle" to get the attention of the vessel in front of him. 
He then blows "one short blast" if he intends to go star
board and two if he intends to go to port. The vessel in 
the lead, if he agrees to let the passing maneuver take 
place, answers with one prolonged, one short, one pro
longed, one short. This is Morse Code for the letter C 
and is the International Signal meaning "yes". If the 
lead vessel sees danger or is not in agreement with the 
maneuver she will sound the danger signal just as is done 
in our rules. Paragraph 2 of this rule reminds the over
taking vessel that he is heavily burdened with the duty to 
keep well clear. 

(!) A vessel nearing a bend or an area of a narrow 
channel or fairway where other vessels may be obscured 
by an intervening obstruction shall navigate with particular 
alertness and caution and shall sound the appropriate signal 
prescribed in Rule 34(c). 

Comment: This rule is taken from the bend signal 
found in 25 (b) of the existing niles, however, it has been 
changed slightly. The existing rule, which speaks only to 
power-driven vessels, requires that a prolonged blast be 
given when a vessel is within one-half mile of a bend. The 
signal shall be answered by any power-driven vessel which 
may be approaching from the other direction. This new 
rule does not limit itself to a bend but includes areas in 
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narrow channels or fairways that may obscure other 
vessels. It does not limit itself to power-driven vessels. 
Since this rule has bc..-en expanded to include various situ
ations in narrow channels and/or fairways, the somewhat 
arbitrary one-half mile requirement has been removed. 

( g) Any vessel shall, if the circumstances of the case 
admit, avoid anchoring in a narrow channel. 

Comment: This is a new, obvious and excellent advise
ment. Although it speaks to any vessel we believe it is 
aimed primarily at small vessels and more specifically, 
pleasure craft. 

RuLE 10 

TRAFFIC SEPARATION SCHEMES 

(a) This Rule applies to traffic separation schemes 
adopted by the Organization. 

(b) A vessel using a traffic separation scheme shall: 
(i) Proceed in the appropriate traffic lane in the general 

direction of traffic flow for that lane; 
(ii) so far as practicable keep clear of a traffic separation 

line or separation zone; 
(iii) normally join or leave a traffic lane at the termina

tion of the lane, but when joining or leaving from the side 
shall do so at as small an angle to the general direction of 
traffic flow as practicable. 

(c) A vessel shall so far as practicable avoid crossing 
traffic lanes, but if obliged to do so shall cross as nearly as 
practicable at right angles to the general direction of traffic 
flow. 

(d) Inshore traffic zones shall not normally be used by 
through traffic which can safely use the appropriate traffic 
lane within the adjacent traffic separation scheme. 

(e) ~vessel, other than a crossing vessel, shall not nor
mally enter a separation zone or cross a separation line 
except: 

( i) in cases of emergency to avoid immediate danger; 
(ii) to engage in fishing within a separation zone. 
(f) A vessel navigating in areas near the terminations of 

traffic separation schemes shall d o so with particular caution. 
(g) A vessel shall so Car a.s practicable avoid anchoring 

in a traffic separation scheme or in are:is near its termina
tions. 

(h) A vessel not using a traffic separation scheme shall 
avoid it by as wide a margin as is practicable. 

(i) A vessel engaged in fishing shall not impede the 
passage of any vessel following a traffic lane. 

(j) A vessel less than 20 metres in length or a sailing 
vessel shall not impede the sale passage of a power-driven 
vessel following a traffic lane. 

Comment: For ease in understanding traffic separation 
schemes, they can be closely likened to an interstate dual 
highway where all the traffic in one lane travels in the 
same direction and traffic in the opposite direction is in a 
different lane separated by a median strip. The median 
strip for these traffic separation schemes is called a separa
tion zone. Similarly the inshore traffic zones may be likened 
to a busy traffic area on either side of the interstate high
way as it approaches a large city. As we mentioned earlier, 
these schemes are charted or displayed on navigational 
charts. Both lanes are drawn on either side of a separation 
zone. The lanes usually have arrows drawn in them to 
indicate the direction of traffic in the lane. Magenta is 
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usually the chart color used for separation zones within 
these schemes. 

Paragraph (a) states that this rule applies only to those 
schemes adopted by IMCO. Paragraph (b) gives the 
vessels guidelines on how to use traffic schemes; (i) tells 
the mariner to generally follow the direction of traffic 
flow for the lane, or, in short, follow the arrows; (ii) says 
what we have already learned in the Narrow Channel 
Rule, namely keep to the starboard hand ; (iii ) tells us to 
enter or leave the scheme at its end if possible but if nec
essary to join this scheme somewhere in the middle, we 
should do so at a narrow angle. This last advisement is to 
have joining traffic going praclically parallel with the 
lanes when Lhcy enter the lanes for as little disruption of 
lane traffic as is possible. Paragraph ( c) cautions vessels 
not to cross these lanes unless they have to, but when they 
have to, lo do so as close as possible to right angles for the 
obvious reason of doing it in a hurry. Paragraph ( d ) im
plores mariners to use these lanes when they can do so 
advantageously in order to reduce inshore traffic conges
tion. Paragraph ( c) tells the mariner oo stay out of the 
separation zone except in cases where it is necessary to 
avoid immediate danger. Note that this rule also permits 
fishing within the separation zone. 

One sweep along Lhe New England Coast or through 
the Dover Strait is all that is necessary to point out that 
fishermen arc going to fish where the fish arc. This rule, 
we believe, presents a cautious note and is a very prac
tical approach to this serious problem. Paragraph (f) 
cautions both users of the traffic schemes and also any 
near by traffic to be exceedingly careful at the ends of the 
traffic separation schemes. Paragraph (g) cautions 
against anchoring in a traffic separation scheme or near 
either end of it. Obviously, care will have to be taken 
in establishing both traffic separation schemes and 
anchorages to see that they do not conflict with one an
other. Rule (h ) requires that if you do not use a traffic 
separation scheme you should stay as far away from it as 
is practicable in order to avoid oonfusing lane traffic. 
Rules (i) and ( j) tell fishing vessels, sailing vessels and 
small craft not to impede the progress of traffic separation 
scheme users. 

Our mariners, in the questionnaire, were about evenly 
split as to whelher or not traffic separation schemes should 
be placed in the rules. In retrospect we believe these rules 
on traffic separation schemes arc properly placed and 
will indeed assist in prevention of collisions. There is, 
however, one fairly obvious omission: while the large 
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vessels that use these traffic separation schemes can 
expected to have charts with the schemes depicted the 
the same c:annot be said for many small vessels. Fishi::r 
vessels, sailing vessels and small craft must obviously kr. 
where these schemes are in order to obey the rules '' 
respect to them. A great many of these vessels may -
have charts or other means of determining the limi: 
traffic separation schemes. 
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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 
are 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. Government Printing Office, Washington, D.C. 204-02. Regu
lations for Dangerous Cargoes, 46 CFR 146 and 147 (Sulbchapter N), dated October 1, 1972 are now 
available from the Superintendent of Documents price: $5.75 

CG No. TlnE OF PUBLICATION 

101 Specimen Examination for Merchant Marine Dede Officel'l 17-1-631. 
108 Rules and Regulations for Military Explosives and Hazardous Munitions 14-1-721. F.R. 7-21-72, 12-1-72. 
11 5 Marine Engineering Regulations 17-1-701 F.R. 12-30- 70, 3-25- 72, 7-1 8-72, 8-19-72, 5-1- 73, 6-29- 73. 
123 Rules and Regulations for Tank Vessels 11-1-731. F.R. 8-24-73. 
129 Proceedings of the Marine Safety Council CMonthlyl. 
169 Rules of the Road-International-Inland 18-1-721. F.R. 9-12- 72. 
172 Rules of the Road-Great Lakes 17-1-721. 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 13-2-641. 
175 Manual for Lifeboatmen, Able Seamon, and Qualifled Members of Engine Department 13-1-731. 
176 load line Regulations 12-1-711 F.R. 10-1 - 71, 5-10-73. 
182 Specimen Examinations for Merchant Marine Engineer Ucen1e1 17-1-631. 
184 Rules of the Road-We stern Rivers 18-1-721. 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, 10-19-72, 11-8-72, 12-5-72, 1-15-73, 

2-6-73,2-26- 73,3-27- 73,4-3- 73,4-26-73,6-1-73, 8-1-73. 
191 Rules and Regu lations for Licensing and Certification of Morchant Marino Personnel 16-1-721. F.R. 12-21-72, 

3-2-73,3- 5- 73,5- 8- 73,5-11-73,5-24-73,8-24-73. 
200 Marino Investigation Regulation• and Suspension a nd Revoca tion Proceedings 15-1-671. F.R. 3- 30-68, <4-30-70, 

10- 20-70, 7-18-72, 4-24-73. 
220 Spedmen Examination Questions for Ucenses a1 Master, Mate, and Pilot of Central WHtem Rivers Veuels 14-1-571. 
227 l aws Governing Marine Inspection 13-1-651. 
239 Security of Vessels and Waterfront Facilities 13-1-721. F.R. 5-31-72, 11-3- 72, 7-8-72, 1-5-73. 
256 Rules and Regulations for Pauenger 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, 12-21-72,4-10-73,8- 1- 73. 
257 Rules and Regulations for Cargo a nd Miscella neous Vessels 18-1-69 1. 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, 10-14-72, 12-21-72, 6-28-73, 
6-29- 73, 8-1-73. 

258 Rules and Regulations for Uninspecled Vesse ls 15-1-701. F.R. 1-8-73, 3-2 8-73. 
259 El ectrical Engineering Regulations 16-1-711. F.R. 3-8-72, 3-9-72, 8-16-72, 8-24-73. 
266 Rules and Regulations for Bulk Gra in Cargoes 15- 1-681. F.R. 12- 4-69. 
268 Rules and Regulations for Manning of Vessels 110-1- 711. F.R. 1-13-72, 3-2-73. 
293 Mi•cellaneous Electrical Equipment list 19-3-681. 
320 Rules and Regulations for Artiflclal Islands and Fixed Strvctures on the Outer Continental Shelf 17-1-721. F.R. 7-8- 72 . 
323 Rules and Regulations for Small Passenger Vessels !Under 100 Gross Tons) 112-1 -711. 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 Veuels 17-1-681. 
439 Bridge-to-Bridge Radiotelephone Communications 11 2-1-721. 

CHANGES PUBLISHED DURING AUGUST 1973 

The following have been modified by Federal Registers: 
CG-190, CG-256, and CG-257, Federal Register of August 1, 1973. 
CG-123, CG-191, and CG-259, Federal Register of August 24, 1973. 
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