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Blackened bridge, fire disabled Globe Explorer is taken in tow.

Marine Fire Safety Today

Dale McDaniel

Utilization of eompuiers to store and analyze fire daia looking toward averting
major fire casualiies by “anticipating” them is the theme of this novel article by one
of the Coast Guard’s Fire Protection Engineers.

IRE AT SEA!” NoO seaman hears
& ose words without a twinge of fear.
F-mewhere, he knows, a small group
g7 men is pitted against an ancient
d implacable enemy. They have no
uge in the limited world of their
p. Their choice is simple. XEither
¥ must control and extinguish the
= Using their own courage and re-
sarcefulness, or risk a hostile sea in
bo-cn boats and rafts.
I The problem mszay be further com-
im-cated by the cargo which the ship
€=-ries. Transportation of hazardous
wr—goes, particularly chemicals, is on
re-= rise—many of these cargoes can

jezise difficult firefighting problems.

=en the eargo is people, the problem
i =veh more complex. In this case,

je-= crew must attack the fire and at

L= same time pacify the passengers
& avoid outbreak of panie,

f Eaments of Proper Fire Profection

To provide a vessel’'s crew with
g=ry reasonable protection against
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fire, a three-pronged effort is neces-
sary, dealing with:

(1) Construction of the vessel

(2) Adequate firefighting equip-
ment, and

(3) Proper training of the officers
and crew.

EQUIPMENT

“Extinguishment Triangle™

All three are essential. To better
Nustrate this point, I will ufilize an
adaptation of the clasgic “fire tri-
angle”. As will be remembered, the
three sides of the “fire triangle”—
heat, fuel, and oxygen—represent ele-
ments necessary for a fire fo occur,
In my adaptation, the “extinguigh-
ment triangle”, the three sides repre-
sent elements necessary to eliminale
fire. If any leg of this triangle is
removed, extinguishment of fire
aboard ship becomes difficult if not
impossible. A safely constructed ship
with a well trained crew is helpless
against fire without the proper equip-
ment. Good equipment and a safe
ship fall prey to fire without proper
training. Good training and eguip-
ment are not enough to contend with
a blaze on a highly combustible vessel.

Historical Development of Regulafions

Until disaster drove the lessons
home, past efforts to provide proper
fire protection aboard vessels devel-
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oped in a rather haphazard fashion,
without a coordinated central effort to
increase safety. Ilowever, in order to
understand the historical develop-
ments more fully, they will be cate-
gorized according fo the three sides of
the “extinguishment triangle”: con-
struction, egquipment, and training.

Consfruction

The intent of present regulations
governing the construction of vessels
is to:

a. Protect the means of escane,

b. Contain and extinguish the
fire in the space of origin,

c. Isolate accommodation spaces
from fire in cargo or machinery
spaces, and

d. Limit the amount of com-

bustible material.
Emphasis on the construction of ves-
sels may be traced back and found to
rest primarily on past maritime
tragedies. Qf these, the Morro Castle
disaster was perhaps the most im-
portant single incident in terms of
present requirements.

On September 8, 1934, the passenger
vessel, Morro Castle, burned off the
coast of New Jersey, within sight of
shore. A combination of circum-
stances contributed to the tragic loss
of 125 lives, The vessel had com-
bustible linings and trim throughout
the interior of the ship. Stairways
were open from one deck to the next.
Fire doors were not self-closing,
There were also human errors which
compounded the loss. The Senate of
the United States conducted a hear-
ing subsequent to that event and
found, among other things, that the
highly combustible construction of
the vessel and open stairways played
a significant role in the holocaust.

One of the consequences of the
Morra Castle disaster was the forma-
tion of a Technical Committee on
Safety at Sea. The Technical Com-
mittee, which was appoinied by the
newly created Senhate Subcommitiee
on Department of Commerce and
Merchant Marine, was formed to con-
duct what research was deemed neces-
sary for the establishment oi regula-
tions. In 1936 and 1937, under the
cognizance of the Technical Commit-
tee, a series of fire tests were con-
ducted aboard the Steamship Nan-
tasket, a vessel then in the laidup
fleet. In the words of the committee,

The dominating function of
the entire program was the re-
production, in variously con-
structed enclosures, of an ac-
tual shipboard fire in such a
manner that the extent and va-
riety of ifs effects might he ob-
served. The principal aim of the
commitiee was the use of the
resulting observational data in
determining the safety or haz-
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ard value of various structural,
functional, and decorative ma-
terials . . * Following the tests
it was concluded that with
proper construction but without
a fixed fire extinguishing system
in the space, “any shipboard fire,
no matter where its origin, could
be confined indefinitely within
a limited zone, thereby obviating
the necessity for abandoning
ship.

The experiments aboard the Nan-
tasket served as the basis for estab-
lishing new construction regulations
and revising existing construction
regulations with respect to fire. They
are also the basis of current Coast
Guard structural fire protection
regulations.

Equipment

Impetus for providing proper fire-
fighting equipment was also a product
of marine tragedy, notably the Morro
Castle. BEarly regulations required
sprinkling systems aboard passenger
vessels when combustible materials
were installed. As additional fire
hazards were recognized, require-
ments were gradually expanded to
protect all of the more dangerous
spaces aboard ship. Today, aboard
U.S. vessels, one may find fixed ex-
tinguishing systems employing carbon
dioxide, sprinklers, foam, and water
spray in addition to portable and
semiportable extinguishers and an in-
stalled fire main system.

Research has glso been significant
on the egquipment side of the triangle.
Outstanding work concerning mari-
time fire research was done by the
Coast Guard Fort McHenry Fire
School during World War II. This
school has since been closed. Here,
tests were conducted on the extin-
guishment of fires in both cargo and
machinery spaces. The guinea pigs
were actual vessels which had out-
lived their economic usefulness. For
cxample, one series of tests was con-
ducted to measure the comparative
effectiveness of carbon dioxide, steam,
and water spray in extinguishing
baled cotton fires in ships’ holds.
Another series was intended to de-
velop techniques for extinguishment
of machinery space fires hy the use of
water spray. Some of this latter work
was incorporated into a book entitled
“Attacking and Extinguishing In-
terior Fires” published by the Na-
tional Fire Protection Association.
Training

Abpoard ship, firefichting assistance
is not as close as the telephone; the
crew must be its own fire department.
And yet, the training leg of the tri-
angle has been the most neglected.
Training merchant crews to ficht fires
reached its peak in the United States
during World War II, when several

well-attended  firefighting  sct
were operated by the Maritime
ministration. Lack of interest {co
the closing of most of these sc
Today, the Maritinie Administr=2
has an agreement to use the M
firefighting schools in New Jerset B
San Francisco. These are the
two merchant schools in exist
Merchant seamen may also alis
Naval Firefighting Schools at F=
delphia or Treasure Island witne
cost for the training. It has Do
estimated that approximately
third of the licensed personnel £
to sea have attended frefighd
school. The majority of that c=
are sailing on subsidized vessels o=
the tanker fleet.

Effectiveness of Present Approach

The effectiveness of attempiz
provide proper fire protection for
sels, or to keep the three sides o 3
“extinguishment triangle” closed.
only really be measured by obser
the current trends in vessel consC
tion and by examining recent cazu
ties. Analyzing, again, the elem=m
of construction, equipment, and tr=n
ing, one fears that perhaps
methods of approaching the protua
of fire at sea will not suffice i
future. Let's look at the facts.

Construcfion

It was noted that two eclems=M
tragedies and limited research, w29
the major stimuli tewards solving
constiruction prokblem in the past.

Traditionally, the necessity
changing regulations has been recay
nized from reports of serious acd
dents. If a casualty, or ecasua T
pointed up a weakness of design, res
lations were changed to preven:
recurrence. There was perhaps som
reason for adopting a follow-i
tragedy approach to provide safe 724
sels 30 years ago. It was the first T
the Government had made a o
certed effort to increase the fire sal=4
of American merchant vessels. T
were few facts upon which to devze
a scientific approach to the probo
This was also the era hefore ™9
speed, electronic calculators. 3

Today, with the capacity of com
puters to store and analyze data, i
is every reason to believe that msi
gasualties can be averted by anz
pating them, using scientific metk:
Why not make maximum use of s
electronic equipment to help solve =3
problem at hand? To¢ use such
approach would force abandonir:
of the idea of thoroughly invest
ing only the major casualties to gar
the facts needed. It would mean ™4
the near misses would regquire
much attention as the direct hits.

Here is a good example of the Iz
of feedback:
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f >-ture disaster.
b =101 malfunction ?

A tanker had finished dis-
charging cargo and was proceed-
ing in a ballasied condition while
completing a stripping operation
on tanks which had been used for
the carriage of gascline. A new
ventilation system had been in-
stalled in the pumproom less
than a year before. Some hours
after the siripping operation
began, the turbine governor ap-
parently malfunctioned, run-
ning-away, flying apart and
shattering the housing. ‘This
apparently caused ignition of an
overly rieh (or overly lean) ex-
plosive caoncentraticn of gasoline
vapors in the pumproom. The
regulting explosion was minor,
scorching paint on the pump-
room bulkheads and causing 500
damage. A subsequent fire was
easily extinguished and the event
was dismissed.

This case deserved more considera-
=on. Examination of several factors
wzich combined to cause this minor
czsualty might have helped prevent a
Why did the gov-
Was it of poor
c=sign? Was it improperly main-
mned? Why was there an explosive
xrixture in the pumproom when the
sower ventilation system was in con-
—ouous operation prior to the cas-
zl Was the system poorly
Zzsigned? Impropetrly installed? Are

| m-2 requirements for venfilation of

czmprooms inadequate? The case
oeints up the need for feedback
==rough more detailed investigation.

Turning a moment to the effective-

| m235 of past research, the kindest

=zing that can be sald about it is that
i was good as far as it went but that
= didn’t go far encugh.

There is a deplorable lack of re-

scarch on the prevention of fires in

e marine industry. There is no lack
2 new ideas or proposals, but seldom
= a comprehensive test program un-
z=riaken to demonstrate that the new
=oposals will provide a satisfactory
gzgree of safety. The proposed use

a2 aluminum is an example of this lack

o research. Asfar back as the 1940’s
zoiminum  was proposed in  areas
wzere fire integrity of structure is
=zzential. Fire testing of combina-
=ans of aluminum-insulation ecompo-

| ==nt systems has been very limited.

—me test, the Stateroom fire test, was

: =nducted in 1950,

It had been argued that since
combustible materials had gen-
erally been eliminated as con-
struction components of accom-
modation, safety, and service
areas, Coast Guard requirements
for containing & fire to the space
of origin were overly safe, The
Coast Guard contended that the
regulations were necessary be-
cause the occupant of a state-
room brings his own fuel in the
form of clothing, etc. In order
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to settle the difference, an “in-
combustible” stateroom, which
contained clothing, bedding, etc.
as the only combustibles, was
constructed and set afire. The
resulting blaze approximated the
standard fire curve® for 30 min-
utes. This test answered the
immediate problem, but did not
provide any guidelines for future
action.

Following the Stateroom fire test,
alinost no testing was undertaken.
However, proposals for the use of
aluminum continue; in fact, the
number of proposals has increased
recently. Hopefully, there is a happy
ending to some aspects of this prob-
lem. Continuous encouragement by
the Coast Guard has produced a sci-
entific test program which will evalu-
ate aluminum as a material for use
in accommodation areas. 'There are
other problems which the testing pro-
gram will not cover, but it is a good
start.

There is an additional factor which
causes concern over using the tradi-
tional method of major casualty
evaluation in the future. That is,
that the people who experienced the
initial trend toward fire-safe con-
struction are no longer directly in-
volved with the fire protection prob-
lem, but have risen in management
or retired, At the same time the
technical aspects of maritime safety
have become much more diverse.
There are other people involved, peo-
ple who perhaps do not understand
or appreciate all aspects of the prob-
lem because they did not do the re-
search, and have not had to promul-
gate new requirements after a serious
disaster. It is something like being
given the answer (in the form of regu-
lations) and then being asked to find
out what the problem is. Those who
are content to accept the solution
given may find that when the problem
changes, thelr answer is wrong.

It can be easily imagined how the
lack of feedback and lack of research
weaken the egquipment side of the
triangle as well as the construction
side. 'Therefore, these elements will
not be discussed in detail,

Instead, to better understand the
rapidly changing nature of the prob-
lem, it is necessary only to look at
the changing nature of the cargoes.
As alluded to in the introduetion,
transportation of chemicals is on the
upswing. Traditional firefichting
equipment may well be ineffective in
combatting fires in many of these
chemicals. For example, the foam
system required fto be installed aboard
tank vessels would be ineffective on

1The standard fire curve is ome which
reaches a temperature of 1000 F. in 5
minutes, 1.300° . in 10 minutes, 1.550° T,
in 30 minutes, and 1,700° F. in 1 hour.

alcohols, ketones and similar water-
soluble commodities. Likewise, the
carriage of ligquefied inflammable
gases such as propane, butane, am-
monia, and even methane and hydro-
gen present new problems in provid-
ing the proper firefichting equipment.
Even the nature of some package
cargoes may reguire modification of
traditional fire systems.

One final comment before leaving
the equipment side of the triangle.
When was the last time that a new
fire extinguishing system for cargo
holds was introduced? The “latest”
in cargo hold protection is carbon
dioxide. This system dates way be-
fore my time. Are we to assume this
is the ultimate in fire protection? Is
no progress possible?

Training

The best way to train people to fight
fires is to fight fires. I{ is useful,
and perhaps essential, to understand
the nature of the cargoes carried and
effectiveness of firefishting equip-
ment. However, such understanding
is of little value in an emergency if
no one has previously practiced brav-
ing some smoke to man a hose stream.
It was mentioned earlier that approxi-
mately one-third of licensed personnel
sailing today have attended firefight-
ing school. Is this enough to form
a hard core nucleus for firefichting
aboard ship? From examination of
some recent casualties, the answer is
no. It appears that the quantity of
trained personnel will be inadeguate
in the future, if not today. In a
recent report of a tanker fire the
crew testified that their fire and safety
training consisted of weekly safety
meetings between the cfficers. What
kind of training is that? The ship,
by the way, was lost by fire following
a. collision.

Three additional casualties which
illustrate concern over proper {rain-
ing also come to mind. All occurred
recently aboard U.S.-flag merchant
vessels, Attention is invited to the
fact that these casualties also involve
a lack of feedback which was previ-
ously discussed.

a. A tanker had just finished load-
ing cargo when a heavy “gassy” smell
was noticed in the pumproom. It was
discovered that the steam exhaust
blower was not operating even though
the steam was turned onn. During an
attermnpt to repair the blower an ex-
plosive mixture of gas in the pump-
room was ignited causing a flash fire.
All of the crew was on board because
the vessel was preparing to get under-
way. The fire was quickly extin-
guished when the chief mate released
CO; into the space. However, in the
meantime, of the 28 crewmembers
aboard, 11 jumped to the dock and 11
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climbed down the stern lines., Two
fell from the stern lines, one was killed
and the other seriously injured. Of
the § who stayed aboard, 3 were
asleep.

Admittedly, it is not a pleasant
prospect to face a fire aboard a tanker,
especiallyv with the “safe” shore s0
close. But what if the vessel had
been at sea? Was the crew unaware
that a fixed carbon dioxide system was
installed in the pumproom? Even if
the CO: had not been 100-percent ef-
fective, extinguishment could have
been accomplished if water spray ap-
plicators had been brought info play
immediately. However, this could not
be done effectively without the major-
ity of the crew. Two crewmembers
and the one shoreside operator aboard
turned in a fine record of perform-
ance, but, the event does not speak
very well of the crew’s training,
Here’s another:

b. After discharging a portion of
her cargo, a new cargo vessel was pro-
ceeding to another port. Carge of
baled rags, remained in the bottom
of No. 4 hold. During a routine in-
spection of the No. 4 ‘tween-decks,
from which ecargo had been dis-
charged, smoke was seen emanating
from the lower hold. The smoke was
coming through 1-inch gaps between
sections of a hydraulically operated
folding hatch cover. Ventilation was
closed off and a charge of 1,800 pounds
of ecarbon dioxide discharged into the
hold, It was left there for 1 hour and
25 minutes, then the deck hateh was
opened and it was determined that
the fire was not extinguished.
Hatches were reclosed and 3,700
pounds of CO: injected into the space
over a period of 2 hours and 55 min-
utes. Again, the CO. was thought to
have had little effect. The deck hatch
was reopened, with fire hoses at the
ready, and exhaust fans started.
Shortly thereafter the lower ’tween-
deck cover was opened and the
smoldering fire burst into flames. It
was attacked with hose streams and
the burning bales were removed to
deck. The fire was extinguished with
very little resultanft damage to the
vessel. Source of the fire, while not
positively identified, was thought to
have been caused by a Iit cigarette
dropped into the lower hold while the
"tween-decks were being unloaded.

On the surface, this is a success
story difficult to contest., Looking
deeper, however, some interesting
facts come to light. The guantity of
carbon dioxide aboard the vessel
would probably never extinguish a fire
in baled rags. In cargo holds, the cb-
jective of the CO- system is not neces-
sarily extinguishment but conirol of
the fire, Proper operation of the CO:
system is, usually, to seal the burning
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hold tightly, using tarpaulin if neces-
sary, and injeet an initial charge of
CQ,, e.g., 1,800 pounds. This hold is
then kept sealed and additional COs-,
e.g., 150 pounds, added at infervals of,
say, 2 hours fo maintain the concen-
tration and keep the space cool.
Wateh is maintained to assure that
bulkheads and decks do not become
overheated, water spray being applied
if necessary. This procedure is con-
tinued until the vessel can reach port
and the hold cpened and extinguish-
ment with water® completed. Such a
procedure aboard this vessel would
have permitted maintaining the CO:
concentration for approximately 2
days with only the CO: available
aboard the vessel, Tt was dangerous
to open the lower hold while the ves-
sel was at sea and without immediate
assistance available, although after
most CO: had apparently been in-
judiciously used, it was probably im-
perative. Doing this undetr different
conditions couid cause loss of a vessel.
Perhaps water spray could have been
injected into the hoid in lieu of open-
ing the hatch cover if additional cool-
ing was needed. Apparently, the
proper function of a CQ. system in
such a fire was not appreciated by
those on board.

Again there are questions to be
asked. A smoke defecting system was
installed, but the fire was discovered
before the alarm sounded. Was the
detecting equipment in satisfactory
condition? Did the alarm ever scund?
It seems a possibility that the fire
occurred, not from a cigarette,
but from a deep-seated five started
while baling the rags and which
received the oxygen necessary fto
flare only after number four *tween-
deck had been unloaded. A final
example:

¢. A short while after leaving port,
a grease fire occurred on a grill in the
galley of a medium-sized passenger
vessel. The cooks attempted unsuec-
cessfully to combat the blaze with
portable fire extinguishers. Failing,
they retreated from the galley area
and the fire alarm was sounded.
Three hours and 15 minutes later the
fire, which at one time was thought
out of control, was extinguished. The
galley was gutted and flooded. There
was no loss of life, no serionus injuries.
Passengers had nothing but praise for
the crew and the crew for each other.
Reports glowed of the excellent fire-
fighting efforts.

Excellent? Three hours and 15
minutes to extinguish a fire in which

2 Gxtinguishment can be completed in port
by leaving the hold closed and adding sul-
ficient CC, to reduce the oxygen concentra-
tion to almost zero. This methkod wonld
probably rtequire a considerable length of
time to effect extinguishment.

the galley was gutted, flooded,
burned out?

Organized firefighting efforts +
confused and really didn’t get ur:
way until about 45 minutes after
start of the fire. This could have b
disastrous. A gas mask, insteac
oxygen breathing apparatus was 13
The emergency wiring system bus
out because it ran through the gzl
Heavy smoke was on the deck ab
the galley in the passenger guar
within 10 minutes after the star{
the fire. But for the fact that =
screen doors were closed from
bridge, and the automatic fire da
in the galley exhaust closed, ther=
a good chance that the vessel m:8
have been lost.

None of these three casus:
aroused a great deal of corncern. s
parently because of the comparat:~
minor damage and/or no loss of :
In no instances were there sc
recommendations by the officers. ¥
crew, or the investigators, And =
in retrospect, these cases were n=m
misses., In each instance a trags
was prevented only by a combinad
of fortunate circumstances.

On the other side of the coin tk
are many casualties which attes:
the timely and effective eflorts of 4
crew as well as the effectivenesz
equipment. The following case is
example: :

d. A cargo vessel was steam?
toward her destination when
smoke detecting systemn indicateC B
fire in the lower tween deck space
No. 2 hold. Baled rags were sto=
in this space. Automobiles and o
cargo were stowed in the upper ‘twal
decks, making any attempted insg
tions impossible. The hold was sezt
and 1,100 pounds of CO. released !
the lower 'tween decks, Tempera:
of surrounding bulkheads was poEi
odically checked by the ingeni:
method of lowering a thermomed
down the sounding tube and acH
tional CO; released as necessary
control the fire, The fire was c@
trolled in this manner until the vess
safely reached port, unloaded cz%
from the upper ’tween decks and =
tinguishment of fire completed w2
hose streams as the burning cargo =
removed.

This was an excellent effort wi-§
assured the maximum safety of b
the vessel and the crew.

An additional reason for conc
is that cargoes are changing and =
require different firefighting fec
nigues. This is particularly =
aboard tank vessels on which the fc:a
system is just now becoming comin
place. A foam system requires sc
specialized training. Another :
portant factor which illustrates

(Continued on page 2E8)
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FIREFIGHTING ABOARD ship,
ke —ether it be in drydock or afloat, is
= exception rather than the rule
j¥-~ land based fire companies. Their
t=ining has more or less been pat-

br=—ned along definite lines, with a

rtain amount of latitude and flexi-
t_ity so necessary to adjust to chang-

}— > conditions. This is not to say that

% .ike amount of latitude and flexi-
ity would not be needed in fighting
£ Are abeoard ship. But, it is to say
--at basic concepts may have to be
iz ered somewhat in the approach to,
=2d extinguishment of the fire, even
- the point where cardinal rules of

| =-e-behavior would be violated.

The most striking example of this
_:zz in the dissipation of heat gen-
zrated by the blaze. Here lies the
=—ajor difference bhebtween the two

—¢thods of approach. TFirsi, we have
b : fire company in the process of ex-
- —nguishing a fire in a large building,
} —erhaps a warehouse, After the usual
b -reliminary guick, but accurate, size-

o which includes evaluating the life

b -azard, attention is focused on expo-
- :ares and ventilation,

There may not be an exposure
-azard, depending on just where the
—arehouse is located with reference
-3 other buildings. The officer knows
transmission of heat
-hrough conduction, convection, and
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radiation, causing—Ilet’s use the
term—secondary fires. In this case,
with the warehouse practically iso-
lated, he can devote all his efforts
toward making a direct attack upon
the atmosphere through vents, such
as doorways, windows, skylights,
elevator shafts, and the other nat-
ural openings in the building, includ-
ing whatever openings are made in
the roof, or other places, by the fire-
fighters themselves.

‘With ventilating effected, heat and
noxious gases will be removed, and
firefichters can advance to the seat of
the fire, and by properly and judi-
ciously applying water can reduce the
temperature of the burning material
below the ignition point. The mate-
rial can no longer support combus-
tion; the fire is extinguished, If, per-
haps, more water is used than is
absolutely necessary to extinguish the
fire, the surplus can be drained off by
various methods to relieve the floor
load. It can be squeegeed down the
stairs and out of the building, run out
of windows by means of improvised
chutes.

This building is essentially cement,
brick, stone, and wood—the trans-
mission of heat through these sub-
stances Is retarded considerably,
sometimes halted to the point where
there are no secondary fires in mate-

R -

This issue we draw heavily from
the enlightening Spring 1965
meeting of the National Safety
Council, Marine Section. Like
Mr. McDaniel's article on page
219, the accompanying work has
been adapted, by the author’s
permission, from & presentation
he made {o that gathering.

rials stored in adjoining sections of
the building, provided, of course, there

is no break in the fire wall. You have
heard the expression, “A chain is only
as strong as its weakest Iink.” This
saying is never more accurate than
when applied to a fire wall. There
are many cases on record where a
single brick, removed from a fire wall,
perhaps to permit the passage of pipe-
lines, was not replaced, causing ex-
tensive fire spread.

You will note that earlier I made
reference to dissipating the heat up-
ward into the atmosphere. Lest there
be any misunderstanding, let me
hasten to add that there can he dis-
sipation of heat in other directions
also, even downward under prescribed
conditions; but under normal fire
conditions, heated air and gases
lighter than air tend to rise, and if
provided with an avenue, will escape
upward to the outside air,

Contrast the foregoing, if you will,
with a fire in the hold of a ship. The
heat generated by the fire cannot
easily or readily be dissipated to the
surrounding atmosphere, if indeed, it
can be done at all. As a result, the
heat is reflected back upon the burn-
ing material and adjacent structure,
causing a rapid buildup which greatly
accelerates the combustion process—
a sort of chain reaction, as it were,
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where one thing begets another, or a
combustion reaction, as in a furnace.

Metal structures, and these pri-
marily are metal structures, transmit
heat considerably faster than the ma-
terial of which our hypothetical ware-
house was constructed; namely, ce-
ment, brick, stone, and wood. Ad-
joining compartments will be sub-
jected to quick and intense heat which
will rapidly ignite fuel and materials.
These secondary fires will in turn
generate sufficient heat to be trans-
mitted to adjoining compartments
through metal barriers which are al-
most no barriers at all. In effect, the

situation is one in which we have a
huge area divided into compartments
by metal plates which are relatively
ineffective in cffering substantial re-
sistance to the passage of heat.

You may, under these conditions,
look for the complete burning of all
combustible materials if the fire is un-
checked and sufficient oxygen finds
its way into the hold. Even materials
which are considered safe by many
laboratory standards and tests will
enhance propagation and spread of
fire when confined within a ship’s
structure under conditions quite un-
like those which prevail during a con-
trolled and regulated lahoratory test.

Another point in which these two
types of fires differ is in the use of
water to extinguish the blaze. In our
warehouse fire, you will remember,
we drained off the surplus water to
relieve the floor load, squeegeed it
down the stairs and out of the build-
ing, or ran it out of windows by means
of improvised chutes. In the hold of
a ship, there are no stairways lead-
ing to the outside; you can’t run the
water out of the window (in this case
it’s a. porthole} if the porthole is helow
the water level, The fire itself won't
gink the ship; but the firefichters can
and have in some cases, by introduc-
ing coplous and ineffective amounts of
water into the hull structure, and
neglecting to remove the accumulated
water by ignoring a common precept
in shipboard firefighting:

224

Never pour more water into a ship
than you can pump out.

The modern ship that is operative
is equipped with the latest fire-
detection and alarm systems; smoke
detectors, fixed-temperature, and
rate-of-rise detectors. Iire preven-
tion has been uppermost in the minds
of shipbuilders in recent years. Ship-
builders are becoming more and more
fire-conscious, and operate on the
premise that the hest way to put out
a fire is not to have one. But we in
the fire service know that, in spite
of all the precautions which are taken,
fires do happen; and they happen

when our common enemy, uncon-
trolled fire, attacks us at our weakest
point; the human elemeni. About
90 percent of all fires are caused by
carelessness, which is another way of
saying that the human element has
succeeded in blocking our efforts at
fire protection in spite of all we can
do to defend ourselves. If we are to
be honest in our appraisal, we must
admit that the human element will be
with us forever; we can never elimi-
nate it—buf we can reduce it fo an
irreducible minimum; to a point where
its potential is almost nil.

To this end, manufacturers of
detection and extinguishing systems
have gone to great Iengths to ocutdo
one ancther in placing on the market
a product as foolproof as it ean pos-
sibly be. They have come a long way
from the time when, in some instances,
fire-detection and fire-extinguishment
consisted of a pledding, aged watch-
man, flashlight in hand, trudging end -
lessly up this stairway and that, down
that corridor and back up this aisle.
Upon discovering a fire, this watch-
man invariably did the following
things: He looked for a portable ex-
tinguisher, probably breathing a silent
prayer that he could put it to work;
spent a few precious seconds reading
the directions; after activating the
extinguisher, he aimed the nozzle and
discharged the contents in the gen-
eral direction of the blaze. Then he
went to the nearest telephone and

called the Fire Department. Q3
often, by this time, the fire had ga:
considerahle headway and prese
a real problem to the firefights

Teday’s industrialists, however.
not place their reliance on such a =
or-miss procedure; and when I
the word “industrialist,” I mean =
to include shipbuilders and :=*
owners., They employ the latest =
pest methods of fire-detection
fire-extinguishment — total floocs
with carbon dioxide, inert gas syst=a
foam systems, different types
sprinkler systems, high-pressa
water spray, and of course the la:
in portable fire extinguishers, az=x
iary fire pumps to supply wate:
standpipes and hose reels.

To detect the presence of heat =
smoke we have a tremendous ar
of devices, limited only by the
genuity of man; devices which sg
into action if the temperature of
room rises only 5 degrees in 20 =
cuds, or if a predetermined amours
smoke is present, or if the heat of
room reaches a certain temperaT
Some devices combine several feat
s0 that they detect fast and smoiss
ing fires. Another device used
tensively in another country, w:
shall remain nameless, uses a re3
active material as its componern:
react to the invisible products of ¢
bustion and detect fire itself, ==
though there is no visible smoke, &
ot flame. While most detectors
tion only when the fire has progresms
enough to produce smoke or hea:
both, this device detects fire, pure %
simple, sounds an alarm, and activz.
extinguishing equipment long bel X
the operation of conventional ther=s
or reflected-light-principle devices.
believe this somewhat revolutio—m
departure is all the more remarksa
when you contrast the usual area o
ered by some conventional detec:oi
(about 225 square feet) with its oW
tection area (about 1,000 square f==d
and when you realize that the rac
active component has a hali-Z
measured in hundreds of years.

As yet, we have had no spectacz
ship fires in Chicago, inasmuch as
are just recently accommodating =
going vessels; but you may be s
that in such an event, our SncTs
(A high-lift personnel-bucket c:
not unlike those mounted on T
hodies to facilitate high line and o3
work by electric and telephone cm
panies} units will be brought :
play. Whether the fire is in
superstructure or confined in the =
you may be sure that this versz®
unit will be brought into the pictu=s
and we offer the Snorkel or a sir=73
unit for your serious consideratiom

Fighting a fire in the superstruc=m
of a ship would present prob:
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E - could be compared with fight-
k:r- - : Jre in a high-rise building, The
g .- of this 85-foof extension unit
--mes apparent at once. With a
3t the eighth- or ninth-floor level,
Z aith a reach of stream of aver 100
e~ there is hardly a spot which
n2'd be out of range. It can be seen
f:i - laterally, too, this type of equip-
=—t can be used to good advantage.
ording fo accepted practices, fires
zuperstructures must not be per~
to extend below deck, and fires
~oids of ships must be confined so
B--- extension to superstructures is
7 permitted.
| —xcept when smothering a fire
-ough an installed carbon dioxide

che hold of a vessel must be fought

) ugh ventilatorz, hatches, port-

h-'=s. It may be that an opening

r-=t be made, and there yvou would
=<ort to cutfing torchies or like equip-~

-1, In this category, there is a

“atively new saw, the K 12, equipped

--h special abrasive cutting wheels,

g:-bide-tipped blades, ete., to cut

e -ough hulkheads or deck to facili-

['= o firefighting operations.

We know that water poured indis-
«-minately into the hold of a ship
=7 cause the ship to sink. Lef us
ider the use of foam instead—
ordinary foam with a ratio of ex-
teonsion of 8 to 10 to 1, but high-
srpansion foam with ratios from 200
=2 1,000 to 1.

High-expansion foam itself is mot
f —=w; it has been used as far back as
I3 years ago. Years ago, it was used
b — Greaf Brifain with good results in
b --al mine fires. However, its applica-

won in industry is rather new, actu-

:_v only in recent years,

I In the simplest sense, high-expan-
:2an foam is air-filled water bubbles—
iirwrapped up in water. To use high.
:xpansion foam, an enormous number

-Z these bubbles are made continu-
-18ly, producing thousands of cubic
2=t of foam per minute, M=anufac-

. —irers determine the materials used
:nd the size of the bubbles produced.

Many tests have been conducted
<hich have established that high-

:xpansion foam is feasible, practical,

ind useful. Of course, we know it is

~ot the answer to all of our problems;
aut it does have a place in firefighting.
Basically, high-expansion foam can

Je made by sprayihg a foam concen-

srate-water solutior. evenly over a net.

Air is blown through the solution and

aet to form bubbles, which can be

snormous in numker, depending on
~he size of the equipment. The foam

:s directed or channeled by means of

cloth flexible tubes. Again, regardless

of whose foam it is, or what name it
has, the concentrate itself is a wetting
agent-base chemical.
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g=-em, fires which involve the cargo

Usually, firefighting foams have an
expansion ratio of from 8 to 10 to 1.
These are generally unsuitable for
fighting deep-seated class A type fires.
The foam which we are discussing has
a ratio of 1,000 to 1; hence the term
high-expansion foam, very relative
and general, meaning that the liquid
ig expanded on the order of 1,000
times in volume by blowing air into
it to form bubbles.

High-expansion foam is very light
and filufly. A piece the size of a living
room couch would weizgh only about
a pound. Because it is light and fluffy
and can be produced in huge gquanti-
ties, it is well-suited for volume filling,

that is, filiing an entire fire area or
even an entire building, This is not
only possible, it is entirely feasible
and practical. In fact, it has been
found that in most cases of fire in
which the foam was used, filling the
room could hardly be avoided.

We mentioned earlier that in ship-
board firefichting we have no oppor-
tunity of runoff or excess water shed
except possibly through scuppers.

High-expansion foam, introduced
into burning compartments, com-
pletely filling same, and if need be,
adjoining compartments, where steel
bulkheads may be dangerously con-
ducting heat to a second source of
ignition, be it cargo. building supplies,
or scaiflolding obviates dewatering.
The weight problem is nil, too; and
fire, if not completely extinguished,
will have reduced temperature to the
point where handlines may be ad-
vanced for any deep-seated fires. In
this respect, it acts much as carbon
dioxide but without the associated
life hazard due to possibilities of
asphyxiation.

After the use of this foam, a natural
question might be, “How do you get
rid of a building or compartment full
of suds, to say nothing about what
the suds may be doing to the
contents?”

Actually, there is very little to worry
aboutl in these areasg, and the reason
is simple. A fairly large house prob-

ably has a volume of about 15,000 to
20,000 cubiec feet. Filling it com.
pletely with high-expansion foam
would put about 20 cubic feet of water
in it, really nmot very much when
spread around a whole house and its
furnishings. In other words, the un-
desirable effects of the water in the
foam would be practically nil in the
majority of cases; or, at least, the
effects would bhe within acceptahble
limits. :

If a 100,000-cubic-foot area were
filled with high-expansion foam and
closed up, within a few hours, or cer-
tainly by the next day, there would
be very little evidence of the foam.

It would have broken down, and most
of the 100 or so cubic feet of water
that was in it would have been ab-
sorbed and evaporated; there might
be no more evidence of water than a
few small puddles, if even that.

A few years ago, a test was con-
ducted to determine the fire-extin-
guishing quality of high-expansion
foam. The building chogen, approxi-
mately 150,000 cubic feet, provided an
unobstructed flow. Two test fires
were sef, one in wood and the other
in gasocline.

The 150,000-cubic-foot test building
was fiiled with high-expansion foam
at a generating rate of about 50,000
cubic feet per minute, taking, in all,
about 3 minutes to fill the building.
This foam-generating test confirmed
the claim that the foam could be
made in huge quantities, and it put
out both fires. The results would
have been the same at a lower gen-
erating rate, except that more ifime
would have been required.

Incidentally, another test was con-
ducted which involved a huge pile of
rubber tires in a crib, a very difficult
type of fire to extinguish, as any one
in the fire service can attest. High-
expansion foam extinguished the firve
of rubber tires in an extremely short
time.

What caused these fires to go out?
Actually, there are several reasons,

(Continued on page 238)
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Investigation of a Relatively New Procedure for Shipboard Firefighting

Using High-Expansion Foam

On Hydrocarbon Fires

By Milion Lambert?

Reprinted From FIRE ENGINEERING, April 1965
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Figure 1. NASL portable high-ezpansion foam generator.

EXTINGUISHING any compartment
fire presents a difftcult problem. The
problem is greatly increased aboard
ship because of the difficulty of access
to the area and the obstacles presented
by machinery and equipment. These
factors led to a study of high-expan-
sion foam extinguishing methods as
a possible solution,

In current Mavy firefighting prac-
tice, standard foam which expands to
approximately nine times the original
volume of the solution, is used. This
provides a relafively durable blanket
which suffocates any hydrocarbon
fire. Although this agenti is highly
efficient, it has the disadvantage of
being relatively viscose, and must be
applied directly on the fire. This
limitation requires that the fire-
fighters at least partially enter the
compartment in order to be able to
bounce the foam off a bulkhead to
reach parts of the enclosure not di-
rectly in front of or beneath the
access hafch.

Another disadvantage of this type
of firefighting lies not in the foam
itself, but in the nature of many
shipboard fires, particularly engine
room. tires. These are usually hydro-
carbon fires which produce volumi-
nous smoke that obscures the exact
location of the source, and which
radiate intense heat. This makes
even pariial entry into the compart-
ment extremely uncomfortable.
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The U.S. Naval Applied Science
Laboratory has been studying foams
with expansion ratios of up to 500 to
1. At this expansion, and using the
solution at the rate of 30 g.p.m., 2,000
cubic feet of foam are generated
every minufe, This is enough to fill
the engine or boilerrooin of a de-
stroyer in a few minutes.

Equipment design

A portable generator was developed
by the laboratory to study the foam.
It measures 20 by 20 by 20 inches,
weighs 65 pounds and can easily
be passed through ship passageways
by two men. A fan delivers 5,250
cubic feet of air per minute, As
shown in figure 1, g pressurized mix-
ture of foam agent and water
is discharged through the foam
generator’s spray nozzles wetting
a cloth screen. The foam is gener-
ated as air flows through the screen.
A spring-loaded collapsible discharge
device automatically extends to posi-
tion the screen, prevent snagging, and
direct the foam either horizontally or
vertically, The horizontal and ver-
tical openings in the device fit the
standard 18-inch ship scuttle. The
unit takes 27 gallonhs of solution per
minufe at an inlet pressure of 40
pounds per square inch.

The tremendous volume of bubbles
produced is pushed into the fire area
where control takes place in three
separate and distinet manners. Pirst,

unburned fuel is engulfed in foam a-3%
thus inactivated; second., oxygen
removed from the fire by displacs
ment, because when foam is push=HK
into the area, an equal volume of &
is displaced; third, when the foam ks
the fire, it is converted into steam di=
placing still more air. 'The oxyg=m
content of the fire area may be re=
duced sufficiently to inhibit combus
tion. The high-expansion method &}
firefighting is a means of increasi—z}
the throw of an extinguishing ageri!
The main feature of the method, ho=-
ever, is that it allows the firefight=4
to operate from. a safe position outsics
the compartment.

Test procedures

Tests were conducied with sx
formulations of high-expansion foar-
ing agents most of which had a laurs’-
sulfate base. Special formulatic=si
were prepared for use with sea waite-.
Expansions as high as 500 to 1 wer=
obtained. :

For the 20-by-20-by-8-fool corz-
partment, high-expansion foam ez-
tered from the generator positior=sj
adjacent to the compartment, Wiz
its cloth screen inside an opening near
the bottom of the side wall. Temx-~
peratures were recorded on a mulc-
station recorder by means of therms-
couples located 1 foot below the roci §
Tests simulated open-flame fires,
shielded-flame fires, and fires causelj
by a jet of fuel impinging on a L]
surface.

The start of foain application begz—
when the temperature 1 foot belcw
the roof of the compartment reached
600° K., and was continued until ag-
proximately 15 seconds after the fimz
had been extinguished. Observatic=
was continued until the temperatu-s
had drepped below 300° ¥,

Three parameters were measurec: |
The time required to arrest tr=
flames; the quantity of agent appli=3
per minute; and the time required fcr
the temperature below the roof 1]
drop to below 300° F. ‘

The effectiveness of the foam wzs |
judged on the basis of these data.

Open compartment fire
In one arrangement, the fire in tk=

q

compartment was confined to a 2-
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f5-=1 per minute.
[—"zf, for the foam was located 6 feel

[ :zz0 the burning fuel.
s=pangion foams were successful in

'

I

, 5 []

FEMNERATOR %?):
s

]

Arrangemant

Fire Ext. Time

Min.: Sec,
Open 0:5%
Shield 1:05

FIGURE 2.

b5-cr-by~-18-inch~-high open tank in the
fe=—1er of the room. In some of the
messs & shield was pilaced in front of
=-= entering foam as shown in figure
=  The foam flowed onto the deck
a-d rose at a rate between 2 and 3
In some cases the

aove the deck. This experimental
sezup simulates a high-intensity fire
= which the foam can flow directly
The high-

Toinguishing the fire and no reflash-
: cccurred. ‘The fire was extin-
zished within 30 seconds after the

} :-am started fowing over the fuel,

z=d the overhead teinperature was
s=duced to 300° F. in approximately 1

I —nute. The shield did not materially

1Tect the time required for extinction.

| Z-ielded compariment fire

In another arrangement, shown in

b ~-ure 3, the flames were well-shielded

= a vented steel tent. 'This type of
“-g simulates fuel burning in an in-
wceessibie area with  low-intensity
Zames. High-cxpansion foam again
zzed successfully and no reflash oc-
-urred. The results showed the fire
0 be extinguished approximately 114
minutes after the start of the flow of
‘pam, and the overhead temperature
was reduced to 300° in approximately
2 minutes.

For comparison, low-expansion
Zoam, water, dry powder, and CO.
were also used on compartment fires.
With these agents it was essential

Compariment fire (open).

GENERATOR
Temp. Reduc.
600°F to 300°F
Min.: Sec.
1:25
1:55
Freure 3.

that they be applied directly on the
fire in order to extinguish it.

Broken fuel line fire

In a third series of simulated com-
partment fires, fuels impinged on a
hot surface with flames either shielded
or open to the extinguishing agent, to
create a condition such as might come
from a leaky or broken pressurized

MILTON LAMBERT is the
principal investigator of the
Naval Applied Science Labora-
tory’s program on fire engineer-
ing wproblems, and has done
fundamental and applied re-
search on fire extinguishing
agents and systems. He holds
several patents relating fo fire
extinguishing equipment.

Temp. Reduc.
Fire Ext. Time 600°F {0 300°F
Min.: Sec, Min.: Sec.
1:25 1:45

Compartment fire {(shielded).

fuel line (fig. 4). All fuels except
gasoline were preheated and dis-
charged from a spray nozzle at tem-
peratures between 120° and 150° F.
Fuel discharge pressures were between
40 and 60 p.s.i., with discharge rates
of approximately 0.6 g.p.m. Foam
application was started 15 seconds
after the entire 5-foot length of the
fuel spray was burning, and con-
tinued for about 15 seconds after the
application of the foam became ef-
fective. Fuel application continued
for 30 seconds and the coil remained
energized for 1 minute after the ap-
plication of foam ceased. Sufficient
current was applied to the igniter coil
50 that it was hot enough to ignite
the sprayed fuel immediately. 'The
coil remained glowing throughout the
test.

These fires were not generally ex-
tinguished by high-expansion foams.
However, the intensity of the burning
was considerably decreased and igmi-
tion of the unburned fuel on the deck
was prevented. After the application
of foam was discontinued, full-in-
tensity burning started in 1 minute.

In addition to tests in compart-
ments, one test was undertaken to
determine the effectiveness of high-
expansion foam in controlling large-
scale fires in an open area, One hun-
dred gallons of gasoline were ignited
in a 10-foot-square, 3-foot-deep open-
top tank. Thirty seconds after igni-
tion of the fuel high-expansion foam
was applied to the burning fuel

Ficure 4. Leaking fuel line fire. Figure 5. Large-scale open area fire.
GENERATOR CHUTE
ELECTRICAL
POWER
TANK
Arrangement Fire Ext. Time After
9 Min.: Sec. Application Foam Rate Extinguishment Blanket Height Inches Sealobility
- M/min. Min.: Sec.
N Open Contra! Only Full Tntensity in T min. —4 %
High Exp. Foam Shield Contro! Only Full Intensity in 1 min. Foam
Agent 6-8 0:18-0:3 24 Abl. 4 min,
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Extinguishing fire
using high expansion
generator

Y

=,
= — i, S ==
\ \‘_‘j
Expansion Extinguishment Remarks
Min.: Sec.
3—-4% Foam Agent 4:00 2:00 No Reflash

FIGURE 6. Mockup boiler-room fire.

through an 18-inch-diameter duct 10
feet long leading from the generator
to the top edge of the tank (fig. 5).
With a rate of application of fcam
between 6§ and 8§ cubic feet per square
foot of burning area per minute, the
results showed that the high-expan-
sion foam controlled the fire in less
than 20 seconds and extinguished it
in less than 30 seconds.

Although the tests in the 20-foot
compartment were highly satisfac-
tory, it was felt that tests should be
made under full-scale conditions. A
mockup boilerroom was used which
was 38 feet long, 33 feet wide, and 20
feet high. Tt had a free deck space
between boilers 18 feet by 30 feet
(fig. 6). One hundred and fifty gal-
lons of diesel fuel were poured into the
bilge between the boilers. The foam
was applied from a haich 20 feet
above the surface of the burning fuel.
The same portable generator used in
the compartment fires was placed ad-
jacent to the hatch, with the dis-
charge device over the hatch. One
minute after ignition of the fuel, the
high-expansion foam was injected,
The results showed that without en-
tering the compartment, the fire could
be extinguished in 2 minutes, with no
reflash.
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The investigation showed the ad-
vantage of the high-expansion foam
to be its fluidity and ability to roll
over itself, resulting in quicker cover-
age and more rapid extinction of the
fire. Some types of foam investi-
gated piled up adjacent to the pulk-
head giving some control, but did not
extinguish the fire.

Analysis of the data obtained in the
tests in the boilerrcom showed that,
for successful extinction of a hydro-
carbon fire by high-expansion foam,
it is necessary for the foam to be re-
sistant to mechanical rupture, flow
readily, and roll over obstacles. The
less viscous foams were the most ef~
fective in exfinguishing large-area
fires because of their rapid coverage,
despite the fact that these foams lose
thelr water rapidly and disintegrate
faster than meore viscous foams. In
the initial stage, the stability of the
foam has no great sighificance. Con-
versely, the more viscous foams, al-
though having lower rates of water
drainage, do not perform as well he-
cause of their lack of fluidity. &

(Copyright the Reuben H. Donnelley
Caorp., New York, N.Y. Reprinfed with
permission.)

McDANIEL
(Continued from page 222

need for training is the trend tow
automated vessels. If the numbe-
crewmembers is reduced, it becco
essential that those aboard be tra s
in good firefighting practices.

Svggesfions for Improvement

It has been implied that the =
elements of construction, eguipmr:
and training to prevent flre abcw
ship require a new approach in
future. The following suggesZ
outline work which would be us=Z
in establishing thizs approach.

Construction

a. Tncrease the feedback of t==
nical information on casualties.
do this casualty investigations —
develop more informaticn on the 128
nical aspects of the casualty, De~
opment of a check list type of It
which itemizes technical details 12
investigated would be the logical =M
proach., Such a form would indic
to the investigators the type of 1=
nical information which is requirz
Information from this form can T
be readily recorded and analyzed
anticipate areas reguiring correc=
mMeasures.

Equipment ]

b. Continue the research wiif
was ably begcun with the Ngnic:
tests. This might be accomplished
obtaining a vessel to be scrapped =
studying the effectiveness of vari
fire detection and extinguishing =3
tems as well as such factors as ven—a
tion, smoke, ete.

Training ]

c¢. Organize a program which =
train all merchant seamen and r=s
chant officers in practical firefigh
techniques. Such a program shcz
include a familiarization with =
types of fire extinguishing syst
usually found aboard ship and teisg
niques in their proper use. PerhzH
the best way to approach a progr-z
which would train all personnel wo=
be through an organized prograr 3
the maritime unions. This coulc %
ineorporated as a portion of the e2%
cational and training program.
eration of the program could be wnie
the auspices of the Maritime Adm=
istration.

These suggestions cross numerss
lines. Implementation would invoiw
the Coast Guard, the Maritime =34
minigtration, marine unions, and oz
sibly professional societies such as 2
Society of Naval Architects =
Marine Engineers and also insuran
carriers. Everyone stands to g
from improved records of fire at =

Let's attack the age-old problem
fire at sea with the most nmoc=
weapons at our command. -t
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A Beaumont and Paulsboro

Anen fire breaks out aboard a
—cer, the best insurance against
‘¢ and fear iz confidence in the
ment and methods preplanned
Zzht it.
Zo give the Mokbkil fleet and shore
esonnel this valuable assurance, a
=Jghting school has been estab-
~=d at the Beaumont refinery under
= supervision of its fire and safety
—erts. Since the opening day some
-=ths ago, over 200 ocean and in-
-1 workers have signed in for
b - uction.
Zhe 2-hour training course, under
direction of the Beaumont, Mohbil
Fnery Safety Supervisor, deals with
e -1 the theory and practice of put-
-2 out fires., The typical class has
B:-=n  instructed in the quenching
] er of the equipment they have in
ir hands, and they are now being
==eht how to direct it against live
#zmes without injury to themselves.
2" types of possible shiphoard fires
xranifold, paint locker, electric panel,
=znk hatch, and deck spill—are ig-
z.zed and the “students” called upon
-z regard them as actual emergencies
} 1 -d deal with them accordingly.
Firefighting training sessions for
' === U.8. Inland Waterways Operations
12 held extending over a 4-week
—==iod at the Company’s Paulsboro,
X J., training center. The sessions
~—clude a 1-day refresher course in
e use of all types of firefishting
| =;uipment and materials available on
f -=nk vessels and tughboats.
Various types of class A, B, and C
Zres are presented as problems for
—e combat teams. The types of fires
| —clude small pan installations, open

Zanges, tanks, leaking flanges, valves,
E -ump  packing, paint locker, and
I —achine fires.

Instruction at these refresher train-
-~g sessions is based on three prin-
zples: (1) men must know their
=quipment, (2) they must know how
sause it, and (3) they must know how

E -3 protect themselves and their ship-
—ates, particularly in the event of a
—ajor fire,

Experience teaches that a man who
ras actuglly felt the heat of a petro-
zum  fire and extinguished one
“hrough modern chemical methods
=ill be sufficiently assured so that in
in emergency he will take proper
setion to save himself and his fellow
vorkers, as well as to prevent exces-
isive property damage.
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Mobil Fire Schools

More on
Merchant Marine

Training

Foam is applied through the ports of a firefighting structure by cadels of the Maine Mari-
time Acudemy during o special course they attended at the U.5. Navol Darmage Control Training

Center, Philadelphia, Pa.

Mot only do merchant mariners train at this facility, buf many

companies, [ike Mobil, operate their own truining cenfers.

At New York

Masters, Mates and
Pilots Upgrade

Located in Local 88, New York, a
new nhavigational upgrading school
was opened in March 1965. The
school is sponsored by the Department
of Labor under its Apprenticeship and
Training Act and operated by MM&P,

The objectives of the school are to
prepare licensed officers of the U.S.
Merchant Marine for the next higher
U.8. Coast Guard examination and
serve as refresher training for those
members who already hold master’s
license. In addition, the school pro-
vides information and knowledge on
various aspects of automation and
labor relations.

Classes are held Monday through
Friday during a 6-week period and
cover such subjects as: Navigation,
Nautical Astronomy, Stability, Sea-
manship, Cargo, Area and Volume,
Firefighting, Lifesaving, Signals,
Rules of the Road, Labor Relations,
Automation and Fuel Conservation.

Field 1{rips and guest speakers
enhance the practical worth of the
school. Field trips to the U.S. Mer-

chant Marine Academy to study all
phases of electronic navigation are
scheduled, as well as a trip to the
838 American Racer 1o examine all
aspects of aulomation and cargo
handling.

The following organizations furnish
guest lectures: Cargocaire on cargo
care and ventilation; American Mer-
chant Marine Institute on semi-
automated ship operation; National
Cargo Gear Bureau on bulk grain
handling; U.S. Weather Bureau on
weather analysis and weather report-
ing at sea. Lectures by attorneys on
labor regulations are also scheduled.

Student participation is solicited
through the Local 88 Bulletin, news-
papers, and ships’ bulletin hoards.
More than 25 licenses have been up-
graded as a result of participation in
this new school. The facilities can
accommodate 25 students; and aver-
age class to date has been 16. Study
materials for study and review at sea
are also provided.

Capt. Milton Rutstein directs the
school. &
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The United Kingdom’s

SAR Organization in
The North Atlantic

WHEN A CASUALTY occurs in the
North Atlantic, and according to the
circumstances in whieh it occurs,
some or all of the following British
authorities will be involved:

H.M. Coast Guard, Coast Radio Sta-
tions (C.R.S.), Royal Navy, Royal Air
Force, Rescue Coordination Centres
(R.C.C.’5), Royal National Lifehoat

Institution (R.N.L.IL.), Lloyd's and
Ocean Weather Ships (O WS).

H.M. Coast Guard is the focal point
of the search and rescue operafions
when a ship is in distress, while the
R.C.Cs perform a similar function in
relation to aircraft casualties.

When a C.R.S. receives a distress
message from a ship in distress:

Ezxtracts from SAR Seminar
papers presented by partici-
pants from the United Kingdom
are jeatured this month. The
views stated do not always
necessarily represent those of
the U.S. Coast Guard. Com-
mander Coast Guard Eastern
Area sponsored the event in
New York in May.

It retransmits the message on =
international distress frequenc:
(2182 kc/s radiotelephony and 3
ke/s radiotelegraphy) to ships
sea. These transmissions are pr=
ceded by the appropriate alarm =z
nals to alert radiotelegraphy sh:o
that may not be keeping humza
watch and to focus attention :

the radiotelephony broadcast.
% H.M, Coast Guard saves still more lives in a fime honored manner from a small freighfer hard the vessel in distress is not witkz:
H agdinst English cliffs. the normal Medium/Frequer:
: e range (ie., within 300 miles from

the coasts of the United Kingdor: 4§

or within range of another Eu-n

pean Coast Station, and it is =
clear that the case is being d==
with satisfactorily by the app:s

priate coast station, the message 3

also retransmitted on High Fr=

quency by Portishead Radio. T3

station broadcasts the message g

all answering frequencies in use i

the time and on broadcast fregue=-4

cles at the next routine, ie., fr
broadcast, roll call, foreign tra=
list or warnings schedile., Brozs
casts are repeated until effective az

sistance has been rendered or M

becomes clear that another coasld

radio station is dealing satisfac
torily with the incident.

The CRS passes the message

telephone or teleprinter to:

The Coast Guard, provided

casualty is within the area bound=d

by latitudes 43° and 68° north, ax
longitude 30° west and the coasi-
line of Western Furope, or 8° ezsti§

{whichever is nearer to the coas—§

line of the United Kingdom) ;

The Naval Commander-in-Chief =¥

the area in which the CRS is sir=-

ated; and to Lloyd’s.

CRS controls all radio signaling i=§
the area, maintains communications
with the casualty and rescue vesses
and keeps the casualty informed o
action being ftaken to assist her. I
keeps the Coast Guard and otk=
shore authorities informed of all siz-
nals received from the casualty aznz
from lifeboats and merchant vesses
going to the assistance of the casual:z.
When casualty communications ceasz.
it informs all authorities to whom th=
distress message was sent.

On receipt of a distress messsgz
from a CRS the Coast Guard takes
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_owing action, as appropriate,
ihe CRS has confirmed that
and rescue action is being
== by another country:

Pass the information to the ap-
- ~r-priate lifeboats and ask them to
- smeh,

Ask the RCC to send aireraft or
} =x:icopter assistance.

Keep in close touch throughout
f noe incident with the varicus au-
j =~orities concerned so that they
e Coast Guard) have a compre-
j ==nsive picture of the action being
=xen to assist the distressed ship.

won Weather Ships

i- OWS is under the same obliga-
= as any other ship to render as-
znce to any ship in distress in the
r—ity, but before proceeding to give
estance she advises the appropriate
j— Traffic Control Centre (ATCC)
pi; she is vacating her station.

= the position of a ship in distress
—meertain, an OWS may be directed
r ~he ATCC to sssist in the search
Z may be used as the “directing
7 during the gearch and rescue
peration in view of her comprehen-
= radio and navigational facilities.
b7 on some occasions it is preferable
- the OWS to remain on station and
act as a general focal point and
§i—cting centre for search aircraft
% searching ships.

W --2or authorities

Normally, Lloyd’s are the first to
Be:o1 that a ship is missing or overdue.
M-~y make their own inquiries and
B -:tiate broadcasts to shipping
--ough the Coast Radio stations.

Lloyd’s inform the Coast Guard.

Any replies received by the CRS
sre passed to the Coast Guard as
well as to Lloyd’s.

If no information is received
zbout the missing ship, or if the
nformation is inconclusive, the
Coast Guard proceed as follows in
consultation with Lloyd’s:

Seek the advice of the Naval Com-
mander-in-Chief on the desirability
sf a search by aireraft and naval
vessels, and arrange for this to be
done, if necessary.

Arrange fTurther broadcasts to
shipping as necessary.

b~ -ast Radio Stations

There are 12 Coast Radic Stations
= the United Kingdom. The CRS at
Zurnham/Portishead is a long-dis-

k -=nce radio station with practically
worldwide range. Ten stations keep
ntinuous watch on the distress fre-
| - 2encies of b00 ke/s and 2182 ke/s and

B —c keeps watch on 2182 kc/s only.
- Tae normal daylight range of a CRS
= 300 miles on W/T and 150 miles

:n R/T, but these ranges may be

reatly exceeded at times, especially

Zaring darkness.
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RAF Rescue helicopter and RNL] lifeboat perfect rescue techniques,

Royal Air Force

The Royal Air Force normally pro-
vides search and rescue facilities for
all military aircraft and civil aircraft
in the ICAQO search and rescue regions,
for which the United Kingdom is
responsible, They also assist ships in
distress. Their RCC’s at Edinburch
and Plymouth coordinate search and
rescue operations.

Search and rescue operations are
carried out by maritime aircraft and
SAR helicopters and, where necessary,
by other military aircraft and marine
craft.

Royal Navy

The Royal Navy has always played
a prominent role in assisting ships in
distress and the Naval Commandets-
in-Chief are accustomed fo giving
assistance both by surface vessels and
by aireraft to all types of casualty at
sea.

Royal National Lifeboat I'nstituiion

The RNLI is a private organization.
The institution maintains 148 life-
boats around the coast of the United
Kingdom, Irish Republic, Isle of Man
and Channel Islands. The type of
boat varies, but the average boat has
a speed of about 8 knots, with a
capability varying from 125 to 350
miles at full speed, and can accom-
modate 50/100 persons. Each boat is
fitted with R/T equipment, and when
on service maintains constant loud-
speaker watch on the distress fre-
quency 2182 ke/s. All but a few life-
beats are also equipped with a VHP
radiotelephone which enables them
to communicate direct, with military
search and rescue aircraft.

The RNLI work in the closest col-
laboration with the Coast Guard, who
inform the RNLI of shipping and air-
craft casualties at sea within range of
the lifeboats.
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United Kingdom looks at

Maritime Distress
Incidents From the
Shipping Viewpoint

THE EXPRESSION “MARITIME
DISTRESS” denhotes anhy distress inei-
dent which occurs at sea, whatever
type of craft may have originally
heen concerned. Survivors will even-
tually have to be taken from the sea
or, if they are more fortunate, from
the craft in distress, but the character
of the latter does not have any sig-
nificant effect in prineiple on the situ-
ation which will confront the master
of a merchant ship going to the
rescue.
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The British merchantmon Nova Scofia (bottom) maneuvers pust the sinking Norwegian
740 miles SW. of Greenland in May. The British liner Sylvania and the Norwegian tanker Raila had earlier picked up 24 survivars.

By the Chamber of Shipping of the U.K.

The problems with which he is
faced in these circumstances may not
be generaliy realized and it may be a
good approach to the subject to de-
scribe the progress of a distress inci-
dent as it may appear to him. The
successive stages of the incident may
be as follows:

Notice of the Incident

The ship may be alerted through
hearing either the radiotelegraph or
radiotelephone alarm signals, by hear-

freighter Lionne searching for fwo remaining survives |

ing a distress message by radiotes
graph or radiotelephone or by a m
sage addressed to the ship. Thee
are, of course, other possibilities su
as seeing visual distress sighals
alrcraft making significant mansa
vers, or finding a boat or surviv:
without having had previous warni=g
but the details of these will probahs
fit in with the general picture to =
drawn of the incident which heg:
with the radio message. ]
Having received hotice of a distresg
it is the master's statutory duty 3
proceed with all speed to the assis
ance of the persons in distress ur’ -2
he is unable or, in the special circi=—;
stances of the case, considers it iz~

A e e lzie MMM MM ME HE

reasonable or unhecessary to do =
He may, of course, be released fro—
the obligation through the comp=-
ance of ships befter placed than riz
own. If he is proceeding to the resczsz
he should endeavor to inform tks=
craft in disiress,

Proceeding to the Scene

‘While proceeding to the scene t=:
ship will naturally set watch on a=r
radio channels likely to provide infor-
mation in addition to her normal diz-
tress watch, 'This will include ti=
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.- _elephone distress wave, 2182
:=2 VHF channel 16 if this is
By one or more of these
zhe may be able to learn a
cdezl of the situation before she
—==3 on the scene,

T 5 likely, firstly, to hear other
jp= reporting their positions and
g ‘nrentions. Secondly, she may
=" -arain further details of the inci-
e~ and may hear search aircraft
b I ke/s) proceeding to the scene,
pesomming and even locating craft or
p—-vors, During the approach the
prwsier will be making all the neces-
~1 arrangements for the recovery of
TIVOTS.

FWRE R TRMDATT

Eoring on the Distress

Ts=zally the distress information in-
s the position but it may be in-
hgecsrate and it may be several hours
‘nis #hen the ship arrives in the vi-
r=1¥. However, various methods of
j --ming have to be taken into con-
zreration, the first of which might
& using direction finding equipment
3z zome on to the 500 ke/s transmis-
zom of a distressed vessel.  If the dis-
—e=zsed craft was an aircraft it would
b ze safe to assume that it would not be
i=3at for long and that any homing
=dio signals would emanate from
=;nipment in survival craft or in the
*=erT.
A survival craft from an aireraft is
“zzly at the present time, fo be able
-2 transmit on 500 ke/s and, alter-
-iztively, either 121.5 or 243 me/s. If
-=e survival craft is from a ship on
= international voyage it would be
e to transmit on 500 ke/s for hom-
—z: if it had the most modern equip-
=—=znt it would be able additionally to
—ansmit radiotelephony on 2182 ke/s.
Izips survival craft radio could alse
3 8364 ke/s but this would not be of
:y value for homing. The value of
2182 ke/s for homing is not great he-
rause very few merchant ships have
1ris Tacility on their direction finders.
In addition to survival craft radio
zquipment, an Emergency Position
f _ndicating Radio Beacon is being de-
’ ’ veloped internationally to provide
Zacilities for ships and aircraft to
—ome on to survivors., It seems likely
-nat this beacon will be able to trans-
mit a distinctive signal on 2182 kc/s
and will have a VHF channel for air-
‘ sraft homing.

I T Y THEM™
1 N

: Arrival on the Scene

The question paramount in the
master’s mind will be whether any
rescuing  vessel has arrived before
him, and secondly, who is coordinat-
ing or should coordinate the surface
gperations.

Of course, if the craft in distress is
a ship which has serviceable radio and
a Command still functioning, she will
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do any necessary coordinating herself
unless she wishes to delegate it to an-
other vessel hetter equipped for the
purpose.

If the distressed craft is no longer
afloat, a wide search of the area may
be necessary to locate survivors par-
ticularly if they have been in survival
craft or in the water for several hours.
This is the point at which good sur-
face coordination will pay off, though
it may prove difficult if all messages
have to be passed by Wire/Telegraphy
through ships’ radio offices and prob-
ably more so if visual sighaling has
to be employed., It will obviously be
most effective between ships which
have control of radiotelephony on the
bridge, A coordinator freshily ar-
rived on the scene will have difficuity
in discovering who will be his most
effective collaborators, unless he has
already established what communi-
cation facilities are available in the
various ships., Af the present time,
this can only be done by enquiries on
the spot.

A guestion which will arise is
whether VHE or 2182 ke/s will be the
better for organizing surface vessels
for searching ete. VHT has an ad-
vantage in that it is almost always
controlled from the bridge and is
much less prone to interference. A
further point in its favor for surface
coordination is that 2182 ke/s will
probably be the only channel availahle
for communication with aircraft and
a good liaison with the Air search co-
ordinator may keep this channel busy.
A ship may be able to operate Wire/
Telegraphy on 500 ke/s and Radio/
Telephony on 2182 ke/s and VHF
sitnultancously and will, therefore, be
in the best positlon for controlling
a search and receiving the latest in-
formation from the air.

The holder of the duty of surface
coordinator obviously must depend on
circumstances. The first ship on the
scene may have to take the responsi-
bility to begin with but may, of course,
relinguish it to vessels better equipped
and manned. The criterion seems to
be the number of radio officers, the
radio equipment and the number of
deck officers available. It usually
happens that ships that excel in these
respects alsc have doctors and ac-
commodation for survivors. Thus, of
a group of merchantmen, a passenger
vessel will probably make the best
coordinator., On the other hand, if a
weather ship is present she may bhe
expected to undertake it because of
her comprehensive communication
equipment and contacts and her gen-
eral preparedness for just this kind of

work. The only ships likely to he
able to improve on this will be
warships.

The Air Searclt Coordinator is

likely to be in a S.AR. aircraft or
some other military type. Obviously,
close touch between Air and Surface
Coordinators may be of crucial im-
portance to the success of a rescue
operation. However, not all S.A.R.
aircraft are able to communicate on
2182 kc/s and fewer can transmit on
500 ke/s. The VHF systems used in
ships and aireraft are not compatible.
Hence, the possibility of direct air-
surfzace collaboration will depend upon
cirecumstances.

An important factor in connection
with incidents involving ships in dis-
tress, for which no official arrange-
ments appear to exist, is the collaho-
ration of the shipowner, He has, of
course, responsibilities towards pas-
sengers and crew and for the cargo
and, since news of fthe distress will
become public property almost at
once, he will be expected to answer for
them without delay, On the other
hand, the owner’s knowledege of the
numbers of persons on hoard and of
the survival eratt carried may be of
great importance to the searching
craft, as may also the details of the
nature and disposition of cargo, par-
ticularly if any of it is dangerous.

It is, therefore, highly important
that the owner of a ship in distress
should be kept in close and immediate
touch with the situation. Apart from
the considerations already mentioned
he may be able to divert another of
his ships to the area, The establish-
ment of communications for this pur-
pose should be an integral part of “on-
scene” arrangements and it should be
an international obligation.

As far as is known, no attempt has
been made previously to describe the
problems which may confront the
master of a merchant vessel which
becomes involved in a distress incident
or to provide guidance for him in the
wide variety of circumstances which
may exist. Although much of what
has been said may appear to technical
experts to be straightforward and
logical, the master has, on the whole,
little to go on but his commonsense.
In the end, the rescuing of persons
from the sea becomes a matter for
ships and the probabilities are that
the merchant navy will provide the
first and mayhe the only ships on the
scene. There are many technical
matters such as forms of search to
suit the circumstances, receiving the
injured from helicopters and, of
course, the communications complex
which need explanation and which
could perhaps be inclhuded in a well
illustrated manual. A master may not
be involved in an incident in twenty
years and the roles of coordinator
and collaborator cannot well be prac-
ticed. The guidance should, there-
fore, be available, clearly and con-
cisely, when the moment arrives. g
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PRESIDENT WILSON
HONORED AGAIN

The American President Lines’
transpacific passenger ship President
Wilson has received the Ship Safety
Achievement Award, sponsored by the
Marine Section of the National Safety
Council and the American Merchant
Marine Institute.

The APIL liner earned her award
in February, 1964, when she diverted
from her regular course to assist the
distressed freighter Agia Erini L.,
which was foundering in a Pacific
storm. Despite extremely difficult
wind and sea conditions, Captain Cox
maintained station and directed the
operations of four other rescue ships
which arrived at the scene. When
the erew of the foundering cargo ship
were unable to launch their own
hoats, a volunteer boat’s crew from
the Wilson went to their aid and
brought 18 of them to safety on board
the liner, while another 8 were saved
by other ships. &

MIO NEW LONDON TO
BE SUBUNIT OF NEW YORK
MARINE INSPECTION

The Coast Guard has announced
changes affecting the Marine Inspec-
tion Office at New London, Conn.

Beginning September 1, 1965, this
office, located at room 302, Post Office
Building, will become a subunit of the
New York City Marine Inspection
Office. Lt. Comdr. H. G. Lyons,
USCG, present officer in charge, will
remain in this capacity.

Additionally, on October 1, 1965,
the New London Office will no longer
license and certify merchant mariners.
This service, previously offered only
1 day weekly, will be carried cut by
the New York City Custom House
Office.

The changes will not affect the
inspection, investigative and shipping
cominissioner services now rendered.

T

s

REAR ADM. C. C. KNAPP (second from right}, Commander, 12ith Coast Guard District, presented
the 1965 Ship Safety Achievement Award for possenger ships fo the 55 Presidenf Wilson.
Accepting the certificate and raising the familiar green cross burgee on the mast of the

President Wilson is Capt. I. D. Cax (second
Lines liner.

from left], Master of the American President

Also in the picture are Mr. L. C. Ford, left, President, California Shipping Co.,

and Capt. T. C. Conwell, right, Vice President, Operations, APL,
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SIDELIGHT

COAST GUARD ASKS
VHF RADIO USE

The Third Coast Guard District =3
broadeast an appeal to all pleas. s
boatmen and merchant vessel raci
officers, urging use of the Very H: -}
PFrequency-Maritime Mobile (VEX
FM) band for marine communics
tions.

The Coast Guard points out t-s
shifting the bulk of ship-to-ship =
ship-to-shore voice communicatic
to this relatively interference-fr
frequency band can greatly redu
present congestion in the two to th—=e
megacycles (me/s) band, notably
2182 kilocyeles (ke/s), !

A recent Third Coast Guard Dist—
“Local Notice to Mariners” announcsas
the Coast Guard is now maintaining
continucus guard on the internatior sk
safety and calling frequency, 15¢% %
me/s, from Watch Hill, R.I., to Fex
wick Island, Del., including Lonz
Island Sound and New York Harox¥
in addition %o the international c¢i=—§
tress and calling frequenecy 2182 ke &

The usefulness of 2182 ke/s (thk=
international distress and calling fre-
quency) is impaired by such hand-§
caps as the large number of statiozs,}
stations making unauthorized tracs
missions, and using transmitter powsr
in excess of that required for ir=
operational area of the vessel. To=
use of 156.8 mec/s frequency wol =1
help eliminate many of the problerzs
now encountered on 2182 ke/s. *

The 85 Bengal Mail, of the Ame=-~
can Mail Line fieet, has earned tr= §
company’s annual Seamanship Safes
award, Given to the ship with ir=
best safety record, the award repr=
sents the vessel receiving the least |
number of time-ioss accidents for t1o=
year. :

The average age of the world tans=" |
fleet by the end of 1964 was 7 years
and 7T months, The U.S. fleet has 2= ]
average age of 14 years and 1 monTo
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DECK

Q. CO. eylinders which remain
p-sinuously aboard a vessel are re-
to be discharged and hydro-
=cally tested every:

(a) Twoyears

{h) Four years

{c) Eightyears

(d) Twelve years
A, (d) Twelve years
Q. A Class “A” bulkhead is so
—=ztructed that it will prevent the
gzsage of flame or smoke in the
-:idard fire test for 60 minutes:

(a)} True

{b) False
A, (a) True
Q. State the three methods by
=ich fire spreads and what should
v done to prevent this in combating
jF—-:2 on board vessels.

A. Fire is spread by conduction
* neat to adjacent surfaces, by direct
Ziation, and by convection,
The spread of fire is prevented on
- 'ns by cooling of surfaces adjacent
b=- the fire or in some cases moving
Z-mbustibles, by cooling of the burn-
1 material or shutting off its supply
<~ oxygen, and by shutting down so
“:r as possible ventilation.
Q. What should you khow re-
zzrding the steam smothering pipes?
A. The location of all the valves,
—ze putlets in the various holds and
rmpartments, and that they are
<l2ar and unobstructed.
] Q. Describe the applicators used
} +-th the All Purpose Nozzle for fight-
—g fires.
; A. Applicators are made in three
t -ngths as follows: 4-foot piece of
_-inch pipe with a 60° curve on the
b -atlel end, a 10-foot 1-inch pipe with
' = 00° eurve for the 1l4-inch nozzle,
-z 12-foot lY'%-inch pipe with a 90°
sarve for the 2V -inch nozzle. The
73g head is screwed into the outlet end
;i the applicator. A bayonet joint
~olds the applicator in the fog outlet
-7 the nozzle.

Q. Int the event that the remote
-ontrois for release of CO. gas failed
zo operate for a fire, what provision
ioes the regulations require be avail-
zhle?

A. Where provisions are made for
the simultaneous release of a given
sjuantity of carbon dioxide (by remote
controls), provisions shall also be
made for manual release in the event
af failure of the remote control or
automatic device.
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Q. (a) Referring to the sketch
below, distinguish between geodetic
latitude and geocentric latitude.

{h) Is geocentric or geodetic
latitude used in navigation?

A. (a) Geocentric latitude refers
to angle Z2” C @ or the angular dis-
tance between the Equator and the
radius passing through the observer’s
position measured at the center of the
earth. Geodetic latitude refers to
angle Z A Q or the angle at their point
of intersection between the plane of
the Equator and the line through the
zenith at righi angles to the horizon.

(b) Geodetic latitude is used in
navigation.

ENGINE

Q. Explain the precautions that
should be observed in connection with
blowing down the water wall header
of a boiler?

A. The fires should be secured
and the boiler taken off the line.
Water wall headers should never be
given a bottom blow while the boiler
is steaming because the normal cir-
culation of water in the tubes might
be stopped, endangering the tubes.
These valves should be labeled, warn-
ing against opening, and some method
used to lock the valves closed and
prevent their bheing inadvertently or
accidentally opened.

Q. What specifications must be
complied with whenh renewing or re-
pairing the wrapper plates or back
heads of fire tube boilers by welding?

A. Upon approval of the Officer
in Charge, Marine Inspection, wrapper
plates or back heads may be renewed
or repaired as follows:

(a) Wrapper plates or back
heads shall be cut between two rows
of staybolts or on a line of staybolts
where the thickness is approximaiely
the same as the original construction.
If welding is employed on a line of
staybolts, the staybolts shall be fitted
with a welded collar,

(b} The edges of wrapper
plates riveted to tube sheets and back
heads shall be removed by cutting out
the rivets.

(¢) The edges of existing plates
and new plates shall be beveled so as
to form a suitable groove whereby
complete penetration of the weld
metal will be obtained.

(d) The edge of the new plate
shall be butt-welded and the plate
shall be riveted to the flanges of the
tube sheet and back heads and the
staybolts renewed.,

(e) Sections of wrapper plates
of combustion chambers outside of
stayed areas may be repaired by weld-
ing provided the welded joints are
stress relieved by means of controlled
heat and the joints are nondestruc-
tively tested.

Q. What are the usual causes of
crankecase explosions in diesel
engines?

A, Crankcase explosions usually
only occur in engines which are in bad
general mechanical condition. Some
of the specific causes are as follows:

(1) Overheating and/or dilu-
tion of the lubricating oil.

(2) Crankshaft bearing or
thrust bearing failures.

(3) Poor condition of the cy-
linder liners or piston rings.

(4} Cracked or seized piston.

Q. Why is it better to provide a
large volume of cooling water with a
slight temperature differential be-
tweenn the inlet and outlet cooling
lines of the diesel engine rather than
to provide a lesser quantity of colder
inlet cooling water maintaining the
same outlet temperature?

A, Using a large flow of cooling
water will minimize the possibility of
vapor pockets forming and local hot-
spots occurring in the cooling system.
With the higher velocily of flow there
will be less chance of scale deposition,
Maintaining a high inlet temperature
also reduces the thermal shock on
the cylinder liner and the small tem-
perature differential reduces the
amount of unequal expansion of the
metal parts being cooled.
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AMENDMENTS
TO REGULATIONS

TITLE 46 CHANGES

MAIJOR CHANGES MADE FOR
BACKFIRE FLAME CONTROL ON
GASOLINE ENGINES

Major changes concerning backfire
flame arresters are published in the
Federal Register of August 18, 1963.

Three specification subparts, desig-
nated 162.041 for backfire flame ar-
resters, 162.042 for engine air and fuel
induction systems, and 162,043 for
engine air induction systems, which
will supersede existing specification
subpart 162.015,

Other miscellaneous amendments to
46 CFR. 25.35-1 (uninspeeted vessels),
57.10-5 (marine engineering), and
182.15-7 (small passenger vessels
under 100 gross tons? are ineluded in
this F.R. These amendments revise
cross references or change the require-
ments to be in agreement with specifi-
cations and other actions set forth in
this document.

The approvals of backfire flame ar-
resters and the certificates of ap-
provals bearing the basic Approval No.
162.015 and issued in accordance with
the specification regulations in 46
CYP'R Subpart 162.015 are to he with-
drawn as of January 1, 1966. All

backfire flame arresters manufactured
and approved pursuant to effective re-
guirements in 46 CFR Subpart 162.015
prior to January 1, 1968, may be
placed in service or continued in use
50 long as such backfire flame ar-
resters are serviceable and in good
condition,

With respect to the engine air and
fuel induction systems and the certifi-
cates of approvals bearing the basic
Approval No. 162.015 and issued in
accordance with the specification
regulations in 46 CFR Subpart 162.-
015, the approvals are withdrawn as
of January 1, 1966. All such systems
manufactured and approved prior to
January 1, 1966, may be placed in
service or continued in use so long as
such systems are serviceable and in
good condition.

A new provision has been made for
a pre-market approval of engine air
induction systems where manufac-
turers wish to produce vessels having
an integrated engine-vessel design,
Such instailations shall be tested and
labelled in accordance with the speci-
fication regulationg in 46 CFR Sub-
part 162.043 of Subchapter @ (Specifi-
cations), and shall be specifically
approved by the Commandant.

For the convenience of the manu-
facturers holding type approvals and
outstanding Certificates of Approvals
bearing basic Approval No. 162.015,
the Commandant (MMT) is review-

sharply the number of destruciive fires.

related activities.

Week.

United 5tafes of Americd to be affixed.
[SEALI

By the President:
DEAN RUSK,
Secretary of Sfafe.

FIRE PREVENTION WEEK, 1965
By the President of the United States of America
A Proclamation

Losses by fire—especially those resulting from fires which could have been pre-
vented—-constilufe a fragic wasfe of human and material resources.

Much of this waste is avoidable. Community fire prevention programs, effectively
conducted, have confributed substantially fo local and national development by reducing

Further progress can be made if every individual recognizes his responsibility for
eliminating fire hazards and for participating in community fire prevention programs and

NOW, THEREFORE, I, LYNDON B. JOHNSCN, President of the United Stafes of
America, do hereby designate the week beginning October 3, 1965, as Fire Prevention

I bid all citizens fo suppart and promote the fire prevention and control efforts of their
respective community fire departments. | urge $tate and local governments, the Cham-
ber of Commerce of the United Siates, the American Nalional Red Cross, and business,
laber, and farm orgunizations, as well os schoels, civic groups, and public information
agencies to observe Fire Prevention Week, to provide uwseful fire safety information to
the public, and o enlist the active participation of all citizens in year-round fire preven-
Hon programs. 1 also direct the appropriate Federal agencies fo assisf in this efort
fo reduce the needless waste of life and properiy caused by preventable fires.

IN WITNESS WHEREOF, | have hereunto sef my hand and caused the Seal of the

DONE at the City of Washington this T4th day of July in the year of our Lord
nineteen hundred and sixty-five, and of the Independence of the United
Sfales of America the one hundred and ninetieth.

LYNDON B, JOHNSCN

236

ing all outstanding approvals, ang
those meeting specification reqic—=
ments in Subpart 162.041 or 162.047 2
Subchapter @ (Specifications) of 1=
chapter and other applicable requized
ments will have issued appropris
new Certificates of Approval, wkau
will supersede existing approvza
However, this action does not reli=wy
the manufacturer of responsibility =
comply with the applicable regui=4
ments governing backfire flame ez
trol devices for internal combusi
engines offered for sale or use on 3
torboats or vessels subject to the =
spection laws of the United States.
a manufacturer of approved hack®™
flame control devices has not receiv=4
information about his devices. from
the Commandant by October I, 1923
it is recommended that he submit =
inquiry direct to the Commande
{MMT?, U.B. Coast Guard, Washis
ton, D.C. 20226, about the status
his approvals,

MORE TITLE 46 CHANGES

NUMEROUS MISCELLANEQUS
AMENDMENTS PUBLISHED

An omnibus regulation change was
published in the Federal Register
August 21, 1965.

The changes: The posting of for=m|
CG-802 “Persons Allowed in Pilc:-}
house and on Navigation Bridge” a=3;
form CG-810 “Duties of Mates of I--§
land Sfeam Vessels” was found to 24
ne longer justified, 46 CFR 2.20-.4K
78.10-5, 97.10-10 and 157.35-5 are &i-
fected by this change. :

Existing regulations in Specificatiz= §
Subpart 163.001 contain the require
ments governing sliding watertistz
doors and door controls regardless c
the type of vessel on which installzf
and provides for the design, installz-
tion and test for such equipment. 2 §
new regulation designated 46 CF=
92.01-13 adds an appropriate cross
reference to the regulations coverizs
construction and arrangement of car-
go and miscellaneous vessels. A=
amendment to 46 CFR 167.65-50 re~
vises the requirements regardins
Form CG-811 which contains instruc- |
tions for the use of breeches buors
and lifesaving signals as provided i=
the 1960 International Convention fc=
Safety of Life at Sea.

Editorial amendments are also i=- |
cluded in this Federal Register, A-
amendment to 46 CPR 73.10-5, re-
garding subdivision for passenger ves- |
sels to bring the regulations int:
agreement with the 1960 Safety cZ
Life at Sea Convention is also pub-
lished.

Proposals regarding physical ex-
aminations for applicants for origina>
licenses as merchant marine officers
and motorboat operators and pro-
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£ .= regarding packaged, automat-
: controlled, auxiliary hoilers
considered by the Merchant Ma-
ouncil on March 22, 1965. The
~nant Marine Council recom-
p—ced adoption of the proposals
—ch were revised in line with
v—ain comments received. These,
m. are adopted and set forth in this
=ral Register.
—ris Tederal Register effects the
ywing portions of 46 CFR: 2.20-1;
g 22-1; 10.02-5; 10.20-7; 173.10-5;
B -0-5; 92.01-13; 97.10-10; 157.35-5;
- .001-3; 160.002—-1 thru 7; 160.005-1,
N :~d 4; 160.013-1 and 6; 160.017-1, 3
2 10; 160.021-1 and 7; 160,022-8;
s 023-1 and 7; 160.024-1 and T;
N 027--9; 160.028-1 and 7; 160.031-1,
and 7; 160.032-3; 160.033-1,
T+3,034-1; 160.036-7; 160.037-1 and
bt 160.040-1 and 7; 160.041-1 and 7;
:1.044-6; 160.051-9; 160.053—1 and 6;
054-1 and 7; 161.008-1 and
162.001-9; 162.012-7; 162.013-7;
== 016-1 and 6; 162.017-6; 162.018-
% 162.026-1 thru 22; 164.009-2;
£012-1; 164.013-1; 167.656-50;
f-:7.10-15.

 APPROVED EQUIPMENT

| COMMANDANT ISSUES
| EQUIPMENT APPROVALS

By Commandant’s action of 27 July
2x65 Coast Guard Approval was
—anted to certain items of lifesaving,
=-efighting, and other equipment.
-cluded were approvals for Kapok
:—d fibrous glass life preservers, em-
-zrkation-debarkation ladders, buoy-
:~t cushions, buoyant vests, plastic
=-gm life preservers, boiler safety
-slves, flame arresters, packaged boil-
==35, Bromotrifiuoromethane-type fire
=xtinguishing systems, and insulation
—aterials. Those interested in these
soprovals should consult the Federal
| egister of August 4, 1965, for de-
-ziled itemization and identification.

| STORES AND SUPPLIES

Articles of ships’ stores and supplies
-ortificated from August 1 to August
31, 1965, inclusive, for use on board
—essels in accordance with the provi-

| :ions of Part 147 of the vegulations
coverning “BExplosives or Other Dan-
zerous Articles on Board Vessels” are
33 follows:

CERTIFIED

Whale Chemical Co., 36 Belmont P1.,
Staten Island, N.Y., 10301, Certificate
No. 622, dated August 5, 1965, NS-118.

Penn Fishing Tackle Manufactur-
ng Co., 3028 West Hunting Park Ave,,
Philadelphia, Pa., 19132, Certificate
No. 623, dated August 17, 1965, PENN
38.
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The Enequist Chemical Co., Inc,
100 Varick Ave., Brooklyn, N.Y., 11237,
Certificate No. 629, dated August 25,
1965, OTL-SOL.

Gamlen Chemical Co., 321 Victory
Ave., SBouth San Francisco, Calif,,
94080, Certificate No. 627, dated Au-
gust 23, 1965, GAMLEN “D* SOL-
VENT, Certificate No. 628, dated Au-
gust 25, 1965, GAMLEN COMPOTUND
4.

DuBois Chemicals, Broadway at
Seventh, Cincinnati, Ohio, 45202, Cer-
tificate No. 624, dated August 17, 1965,
ACTUSOL T776, Certificate No. 625,
dated August 17, 1965, CARBUREX,
Certificate No. 626, dated August 17,
1965, ACTUSOL.

AFFIDAVITS

The following affidavits were ac-
cepted during the period from June 15
to August 15, 1965

Rockwell Manufacturing Co., Valve
and Meter Division, 400 North Lex-
ington Ave., Pittsburgh 8, Pa.,
VALVES AND FITTINGS.?

New Jersey Meter Co., 89 Terminal
Ave., Clark, N.J. 07066, FITTINGS."

Kings Point Machinery, Inc,, 439
Bryant St., San Francisco, Calif,,
94107, VALVES & FITTINGS.

Union Steel Corp., P.O. Box T26,
New Market, N.J., 08854, PIPING .

Hyde, Division of Bath Iron Works
Corp., Bath, Maine, VALVES, FIT-
TINGS, & FLANGES.*

Anvil Products, Inc., P.O. Box 2323,
Longview, Tex., 75603, PITTINGS®

Valley Bolt Corp., 7333 Coldwater
Canyon Ave., North Hollywood, Calif.,
BOLTING.

i Change address only to @ Rockwell Manu-
facturing Co., Rockwell Building, Pittshurgh,
Ta. 15204,

2 'or pressures not exceeding 150 p.s.i.

3%Welded stainless steel, conforming to
ASTM A312 supplied for Class II applica-
tiong. This pipe may be supplied for Class I
applications only when a 100 percent radio-
graphic inspection has been performed on all
welded scams, [Approval by letter dated
September 29, 1064 Dbut not included in
present listing.)

¢ Previously approved but omitfed from
listing,

s Approval is for Type SE2037-2 hulk-
head compression seals only. For installa-
tion in locations where Coast Guard require-
ments for structural fire protection or sub-
divigion exists, only Crane gaskets 1871 or
177AI may be used; and aluminum may be
used only if protected by structural insula-
tion.

Kork : The following manufacturers will
be dcleted from the curremtly approved af-
fidavit section iu the revised edition of
CG—190:

Hinomote Eew Kogyo Co, Std., NOSTG
Serikawacho, Hikone City, Japan, VALVES.

Ditte Beriards Genisio, Port Canavesa,
Roma 40, Torina, Italy, VALVES.

Packaging Services, 6875 Tujunga
Ave., North Hollywood, Calif., 91605,
VALVES.

WECQO Division, FMC Corp., 10516
0ld Katy Rd., Houston, Tex., 77024,
VALVES & FITTINGS.

CIRCULARS

NVIC 6-65 CLARIFIES
PERSONNEL QUESTION
FOR DANGEROUS BULK
LIQUID CARGO HANDLING

A circular designed to clarify the
intent of new Sections 31.15-6 of Sub-~
chapter D and 98.03—40 of Subchapter
I, promulgated in the Federal Register
dated March 9, 1965, regarding quali-
fication of personnel for handling
cerfain dangerous bulk liquid cargees,
has been released.

The Coast Guard is not presently
prepared to issue documents attesting
to the qualification of personnel han-
dling the dangerous commodities
under consideration. Sections 31.15-
06 and 98.03—40 were promulgated as
interim regulations which provide for
the acceptance of a person for han-
dling suech dangerous commodities on
receipt of satisfactory evidence that
he has been trained in and is com-
petent to handle certain of these
commodities. At such time as a
permanent arrangement for verifying
competence to handle specific dan-
gerous liguid bulk cargoes is developed,
permanent qualifying regulations will
be proposed.

In the meantime, documentary evi-
dence that a person is trained in and
capable of performing competently
the necessary operations which relate
to the carriage and transfer of such
cargo will be in the form of a letter
addressed to the Officer in Charge,
Marine Inspection, at the port con-
cerned. The letter will be prepared
by an employer or manufacturer who
is acceptable to the OCMI as being
qualified to make such attestation.
It will remain on file at the Marine
Inspection Office. No seaman’s docu-
ment or endorsement to existing sea-
man’s document will be issued on the
basis of such letters.

NEW RULES OF THE ROAD
EXERCISES FOR DECK
OFFICER LICENSE
RENEWAL PUBLISHED

The exercises in rules of the road
for deck officers license renewal have
been changed to reflect the new 1960
International Rules of the Road, ef-
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fective September 1, 1965. These new
exercises have been published in Navi-
gation and Vessel Inspection Circular
7-65. The Proceedings will carry sets
of these new exercises from time to
time, but licensed deck officers are ad-
vised to review these exercises at an
early date. You may do so by obtain-
ing a personal copy of NVIC 7-65 at a
local marine inspection office or by
writing: The Commandant (CHS)
U.5. Coast Guard, Washington, D.C,,
20226,

MINIMUM TRANSPORTATION
STANDARDS RECOMMENDED
FOR CARBON DISULFIDE AND
ETHYL ETHER IN NVIC 8-65

Current recommended minimum
standards for the transportation of
carbon disulfide and ethyl ether as
bulk liguid cargoes are set forth in
Navigation and Vessel Inspection Cir-
cular 8-65. These recommendations,
developed in connection with plan re-
view of specific vessel requests, may be
obtained by asking for NVIC 8-65 at
the local marine inspection office or by

writing Commandant (CHS) U.S.
Coast Guard, Washington, D.C,,
20226.

CHEMICAL CARGOES
REQUIRING INFORMATION
CARDS LISTED IN NVIC 9-65

Cargoes which have dangerous
characteristics in addition to flam-
mahbility or combustibility and which
are curtrently approved for bulk ship-
ment by barge have been listed in
Navigation and Vessel Inspection Cir-
cular 9-65.

These chemical cargoes requiring
information cards, warning signs, and
special manning standards are:

35.01-55¢a) (1D

(1) Hydrogen, Liquefied

(2) Butadiene, inhibited

(3) Methy! Chloride

(4) Dimethyl Amine

(5) Vinyl Chloride

35.01-55¢a) ()

(1) Acetone Cyanohydrin

(2) Allyl Alcohol

(3> Aniline (Aniline oil}

(4) Phenol (Carbolic Acid}

(5) Epichlorohydrins and Crude
Chlorohydrins

(6 Methyl Bromide

(7> Motor Fuel Antiknock Com-
pound (Containing either
Tetraethyl Lead, Tetra-
methyl Lead, or both)

(8) Nonyl Phenol

356.01-55¢a) (3)

(1) Ethylene Oxide

98.03-35(H) (2)

{1> Elemental Phosphorus (Yel-
low Phosphorus, White
Phosphorus)

(2) Sulfuric Acid
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(3) Hydrochloric Acid

(4> Chiorine

(5) Ammonia, Anhydrous

This list also appears in the ¥Pederal

Register of August 6, 1965, NVIC 9-
65 may be obtained from the local
marine inspection office or by writ-
ing, Commandant (CHS) U.S. Coast
Guard, Washington, D.C., 20226,

STABILITY DETERMINATION
IN CAPSIZING OF
UNINSPECTED VESSELS
ASKED IN NVIC 10-65

The stability characteristics of ves-
sels which have capsized should be
determined in order to check the ap-
plicability of existing stability stand-
ards and to determine if a need for
changes in these standards may be
indicated. In the case of inspected
vessels such stability determinations
are required. In the case of certain
uninspected vessels, stability deter-
minations may also be made subject to
the consent and with the cooperation
of the owner. Provisions for these
determinations are set forth in Navi-
gation and Vessel Inspection Circular
10-65.

In capsizing cases, where the vessel
is recovered, involving uninspected
commergial vessels such as tugs 26
feet and over, documented fishing ves-
sels, offshore supply and cargo ves-
sels, and passenger motorboats or sail
hoats carrying six or less passengers,
the Officer in Charge, Marine Inspec-
tion will advise the gwner in writing
as to the desirability of having the
stability characteristics of that ves-
sel determined. This letter will so-
licit the owners’ voluntary cooperation
to this end. The owner will be asked
to furnish all available plans which
the Officer in Charge, Marine In-
spection will forward, along with any
data related to the capsizing or to the
vessel's stability, to the Coast Guard’s
Merchant Marine Technical Division
for review. In some instances it may
be possible for that Division to make a
stability determination from the plans
and data alone. In most cases, how-
ever, a stability test will be necessary.
The owner will be advised that in
such case the Coast Guard’s Mer-
chant Marine Technical Division will
provide test supervision and other
necessary techniecal service, and per-
form all required ealculations.

VOLKAMER
(Continued from page 235)

Pirst, there is water in the foam,
very little compared to the air in it,
but water just the same. It can and
does wet things. Also, this water can
and does turn to steam when it ap-
proaches the fire; this conversion to
steam is very significant,

Starting with 1 part water and 1,000

parts air {(which is what high-exps
sion foam really amounts to}, th:
will be, in terms of steam, 1,700 pz=
of water and 1,000 parts of availal
air; or, in other words, because of 13
steam, the atmosphere right at
fire is being reduced to only abou:
percent air, or about 8 percent o3
gen. These figures are not exact.
they do not have to be—the idez ¥
that the heat of the fire hegins ¥
cause its own inerting. Also,
course, the fire is losing its heat in -
action.

Deputy Fire Marshal Volka-
mer is Supervisor of Training of
the Fire Depariment. for the
city of Chicago. He is presently
serving in his 30th year with
that organization.

Second, under fire conditions, roo= !
air moves toward a fire, usually br
low-level and pearly horizontal cor-
vection paths, to replace combusticz
gases which are rising vertically
Foam huildup impedes this air flo¥ j
to the fire, thereby decreasing the iz-
tensity of the fire. .

Still another poinf not to be over-
looked is that the entering and ac-
cumulating foam, even at a distancs |
from the fire, is helping out by sealir:
off openings through which air migk:
otherwise flow into the fire area.

To summarize on high-expansicz
foam we find that buildings can bs
filled easily and quickly with practi-
cally no harmful side effects in ths
vast majority of industrial applica-
tions, The extinguishing action iz
primarily one of decreasing the oxy-
gen content available for combustior
both by generating steam in the fire
area and by shielding the fire from
natural air currents. Wetting does
its share, too. High-expansion foar.
although not new in itself, is new
as an extinguishing agent in indus-
trial firefichting. It may be that ma-

rine firefighting will, whenever
feasible, use this method to gooc
advantage. &
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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 Reglster. (Officlal ehanges to all Federal rules and regulations
are published In the Federal Reglster, printed daily except Sunday, Monday, and days following holi-
days.) The date of each Coast Guard publication in the table below is indleated in parentheses follow-
ing its title. The dates of the Federal Registers affecting each publication are noted after the date
of each edition.

The Federal Register may be purchased from the Superintendent of Documents, Government Print-
ing Office, Washington, D.C., 20402. Subscription rate is $1.50 per month or $15 per year, payable in
advance. Individual copies may be purchased so long as they are avallable. The charge for indl-
vidual copies of the Federal Register varies in proportion to the size of the issue but will be 15 cents
unless otherwise noted in the table of changes below. Regulations for Dangerous Cargoes, 46 CFR 146
and 147 (Subchapter N}, dated January 1, 1965 are now available from the Superintendent of Docu-
ments, price $2.75.

CG No. TITLE OF PUBLICATION

101  Specimen Examination for Merchant Marine Deck Officers (7—1-63),

108 Ruwles and Regulations far Military Explosives and Hazardous Munitions (8—1-42).

115 Marine Engineering Regulations and Material Specifications (9-1-64). F.R. 2-13-65, 8-18-65.

123 Rules and Regulations for Tank Vessels (4-1—64). F.R. 5-16-64, 6-5-64, 3—9-65.

129 Proceedings of the Merchant Marine Council (Monthly},

169 Rules of the Road——International—Inland {9—~1-65},

172 Rules of the Rood—Grea! Lokes [(6-1-62). F.R. 8~31-62, 5-11-63, 5-23-63, 5~29-63, 10-2~-63, 10-15-63,
4-30~-64, 11-5-64, 5—8-65, 7-3-635.

174 A Manual for the Safe Handling of Inflammable and Combustible Liquids (3—2—64).

175 Manual for Lifeboatmen, Able Searmen, and Qualified Members of Engine Department {3—1-65].

176 Lload line Regulations {7—1~63}, F.R. 4-14-64, 10-27-64.

182 Specimen Examinations for Merchant Marine Engineer Licenses {7—1-63).

184 Rules of the Road—Western Rivers (6—1—62]. F.R. 1-18-63, 5-23-63, 5-29-63, 9-25-63, 10-2-63, 10-15-63,
11-5-64, 5-B—65, 7—3—65. )

1920 Fquipment lists {8—3—64). F.R. 10-21-64, 10-27-64, 3—2-65, 3-26-65, 4-24-65, 5-26—65, 7-10-65, 8-4-65.

191 Rules and Regulations for Licensing and Certificating of Merchant Marine Persannel {2-1-65). F.R. 2-13-65, 8-21-65.

200 Marine Investigation Regulations aond Suspension and Revocation Proceedings {10-1-563). F.R, 11-5-64, 5-18--65.

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

227 ' Laws Governing Marine Inspection (3—1-65).

239 Security of Vessels and Waterfront Facilities {(7—1-64). F.R, §-3-65, 7-10-65.

249 Merchant Marine Council Public Hearing Agenda [Annuallyl.

256 Rules and Regulations for Passenger Vessels {4-1—64). F.R. 6-5-64, §—-21-65.

257 Rules and Regulations for Cargo and Miscellaneous Vessels (9-1-64). F.R. 2-13-65, 3—9-65, 8-21-65.

258 Rules and Regulations for Uninspected Vessels (1-2-64], F.R. 6—5-64, 6—6-64, 9—1-64, 5-12-65, 8-16-65.

259 Electrical Engineering Regulations (7=1-64), F.R. 2-13-65.

266 Rules and Regulations for Bulk Grain Cargoes [7-1-64).,

268 Rules and Regulations for Manning of Vessels {(2—-1-63). F.R. 2—-13-65, 8-21-65.

269 Rules and Regulations for Naufical 5chools {5-1-63). F.R. 10-2-63, 6~5-64, 8-21-65.

270 Rules and Regulations for Marine Engineering Instalictions Contracted for Prior to July 1, 1935 (11-19-52), F.R.
12-5-53, 12-28-55, 6-20-59, 3-17-60.

293 Miscellaneous Electrical Equipment List (6-1-64},

320 Rules and Regulations for Artificial Islands and Fixed S5tructures on the Outer Continental Shelf (10-1-59). F.R.
10-25-60, 11-3~61, 4-10-62, 4-24-63, 10-27-64.

323  Rules and Regulations for Small Passenger Vessels (Under 100 Gross Tons) 2—3—-64). F.R. 6—5-64, 6—6—-64, 8—18-65,
§—-21-65.

329 Fire Fighting Monval for Tank Vessels {4-1-58).

CHANGES PUBLISHED DURING AUGUST 1965

The following have been modified by Federal Registers:
CG-190 Federal Register August 4, 1965.
CG-115, CG-258 and CG-323 Federal Register August 18, 1965.
CG-191, CG-256, CG-267, CG-268, CG-269 and CG-323 Federal Register August 21, 1965.
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