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can resul t in :l. serious in jury or even death . 
Acc iden t'i have occurred on inclined sh ip's 
bdders 3" well as ve rtic;)1 ladders. Trainin!! 
the employees to lower the ma terials by 
some hand li ne o r light tackle is the answer. 
Jt m;ly require training and retraini ng to 
at1..'1.i n consisten t compliance. 

7. Adequate walkways not provided in the 
machinery spaces of newly co n s tructed 
ves~e1s being outfitted. were responsible for 
a significant number of falls and injuries to 
workmen. Inmost cases the walkways were 
not erected because of anticipated installa­
tion of piping sys tems or equipment. Another 
reason was that the area was located remote 
f rom the immediate work operations and 
therefore did not pose an imminent accident 
producing situation. 

But men did walk in that area, and did 
f;lll and injure themselves. The answer is to 
ei the r provide appropr iate and sa fe walking 
and working surfaces on the various levels 
of the machinery spaces, or barri cade the 
unused areas. The rails or barricades, of 
course, should be substantial fo r the usc 
intended. 

Regltlatiolls Rela/rd to Materials J-lat,dli"g 
Eqlt ip'llll'Ut 

The sign ifican t number of crane acciden ts, 
which have been recorded over the past 6 
years, suggests the advisability of extending 
the cu rgo ge;l r certification requirements, 
which presently cover cargo handling equip­
ment, to floating derricks, drydock gentries, 
and other floating hoists used in shipyards. 
This would be a step toward standa rdization 
of ce rti fication of materials handli ng equip­
men t used for maritime work. 

ReUII/atiotls R elated to Personal 
Protective E quipment 

I would like to call your attention to 
several work practices in this category 
where, due to lack o f appreciation of the 
hazards present, the requi rements of the 
regulations were no t full y or correctly 
applied. 

1. Ko goggles worn under the ,ve1ding 
helmets or shields. 

2. Inadeq uate llrotective cloth ing \vorn by 
welders and burners against hot slag and 
radiation. 

3. No protective or shaded lens goggles 
worn by other workers in the prox imi ty of 
chipping, blasting , or welding operations. 
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4. No respiratory protect ion worn by othe r 
workers in the prox imi ty o f operalions re­
quir ing snch protecti on. 

5. 'Afearing of respira tory C<luipmenl 110t 
approved by BlIre:m of M inc!'<.. 

6. No respiratory protection worn under 
welding shields while expose d to heavy 
smoke and fumes. 

7. \ ·Vearing of improper filter and chemical 
c;lrtridge type respirators for the panic1l lar 
exposure. 

8. ),J"o buoyant life vests or working vests 
worn ill smaller boatyards, while working 
on small boats, work floats, o r nea r UI1-

guarded edges o( Aoating equipment. 

R egll/alro"s Related to Electrical I-Ia:;ards 
The major need in thi s category is positi ve 

determination by an electrician o r technician 
working on a circuit, of whether the ci rcuit 
is li ve o r dead. Due to absence of this 
knowledge, whether th rough pe rsonal error 
o r through the lack of a proper lock-out 
procedure, several fatalities have occurred. 
The suggested guide is that stri ct. positive. 
lock-alit procedures should be enforced by 
the employer throu g h the electrician or 
technician. 

Several electrocution cases have occurred: 
One, when a welder' s body was g rounded 

as he contacted the bare electrode in an 
A.C. , ... elding circuit, while in an extremely 
sweaty condition, and while pressed against 
the steel structure in a confined Sl)ace. Sev­
eral others occurred through use of un­
g rounded electrical hand tools. 

\ ·Vhat was considered a proper g round 
was either illadC<luate or was no g round 
at all . 

Several others occurred because the em­
ployees lIsi ng the Lools thought the ground 
arrangement unnecessary. 

A Ithough we have highlighted only a few 
o f the ex ist ing, unsafe shipyard conditions 
and practices to which our regulations apply, 
we hope 1hat these will serve as a guide 
fo r developing a keener recognition of their 
presence in your work operations. 

\ ,Ve are convinced that efforts directed to 
controlling the deficiencies discussed in thi s 
paper will be well spent, will better your 
accident expe ri ence, and reduce the toll of 
li fe, limb and prope rty being exacted within 
til e sh ipyards of America. 
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TANKER SAFETY IN AN ERA OF CHANGE 

By JOHN T. KNEPPER 
Manager, Employee Relations Division, Marine Transportation Department, 

Socony Mobil Oil Company, Inc. 

'Ne are li ving ill an era of change tha t is 
obvioll s to all. 

The extent and speed wi th which these 
changes are taking place, however, is rather 
more difficult for us to grasp. Some values 
which have gone unquestioned for genera­
tions and centu ries are now viewed with 
skepticism or have been discarded entirely. 
The accepted pract ice o{ yestcrday is being 
questioned today. The sacred cow of today 
lIlay be the dead duck of tomorrow. 

Our own Lanker indust ry has not been 
exempted from this upheaval. If we have 
any doubt of it , let's recall that, within tIl e 
memory of most of us, the average tanker 
was something under 10,000 deadweight tons 
with a speed o f about 90 knots. Not long 
a~n a contract was signed for const ruction 
of a 167,000 tonner. 

Many of tiS can remember the last of the 
commercial sa iling vessels. Today nuclear 
propulsion is no longer a novel ty and the 
hover-c raft and hydrofoi l arc rapid ly coming 
up over the horizon. The gian t submarine 
lanker could even be commonplace in the not 
too di stant future. 

Changes never come easily ill the IllOlrine 
fie ld. 'With good reason , we are one of the 
most conse rvative of industries. \Vhile JX)Or 
planning, bad judgment or corner cutt ing in 
Ule shoreside business can be expensive, it is 
seldom catastrophic, as it may well be when 
A ship at sea is involved. The elements seldom 
give us a chance to make more than one 
mistake. Change for the sake of change 
undcr these circumstances is en tirely Ollt of 
place, where safety mOlY be compromised. 

Whether we like it or not, we are being 
forced to make rad ical changes in our prac­
tices and in our thinking to keep abreast of 
the times and meet the demands placed upon 
us by present day conditions- particula rly the 
keen competition in the tanker industry. 
These changes have brought with them new 
problems and haza rds. H ow we in Socony 
~10bil Marine Transportation Department are 
attempting to solve them is tlte general sub­
ject of my remarks. 

Bd ore talking about the "hardware" in­
volved, I'd li ke to review for a moment 
some of these changes which have caused liS 

to revise, or at least to reconsider, IOllg 
standing practices. 

The fi rst and most spectacular is the tre­
mendous increase in size of tankers which 
has taken place in the last 20 years and 
which, incidentally, shows little sign of hav­
ing run its course. As the basket gets bigge r 
and the number of eggs in it increases, so 
the problem of protecting it f rom harm 
grov,iS accordingly greater. 

Another change which ha s slil11ulalcd 
thinking on tanker sa fety is the increasing 
number and variety of products we are ca!led 
lipan to carry in our sh ips. The rapid devel­
opment of the petrochcmical indus try has 
brought liS into an enli rely new field and 
presented us with safety problem!' of an 
entirely di fferent nature. Liquificd gases un­
der great extrcmes of temperature or f>re5-
sure pose still different problems. \Vhile we 
have not yet become involved in it, \' ... e might 
before long be ca ll ed upon to provide trans­
portation for L NG, another new area wi th 
attendant problems to be solved. 

The skyrocketi ng cost of labor and sti ff 
COml)etition within the industry has made it 
essential to keep manpower to a minimum 
wherever possible, and reduce the amount of 
work to be done by the ship's crews. This is 
being done by labor saving dcvices, equip­
ment and materials requiring 1ess mainte­
nance, and automated controls of vi tal ship­
board function s. All these have presented 
new problems involvillg safety of life ami 
property. 

With a whole new set of prohlems to be 
solved, it soon became obvious that merely 
continuing on in the same old way wou ld 
not do ; simply adding more of the same 
was not the answer. Fortunatel y, the climate 
which induced the changes in the first place 
produced some of the answers. In other 
words, we had to learn to "think big" in 
safety, too. 

Let's now look at some o f the actual de-
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veloJll1lents in safety which have di rcclly or 
indirectly come abollt because of recent 
changes in tanker design and operation. 

One of the first thillgs coming to mind in 
this rega rd is the elimination of the mid hip 
house and relocation of ;lit crew quarte rs 
to the after part of the ship. 'Wh ile th is was 
originally conceived as a cost reduct ion meas­
ure, it has had a strong !'ccondary value as 
a safety feature. This strikes very close to 
home with us, as we have had in recen t 
years, two casualties in the family, wh ich 
might have been lessened or even avoided 
with a bridge-aft type of construction. I 
refe r to the SS STANVAC JAPAN where 
an explosion in the way of the cargo tanks 
caused heavy loss of lifc of personnel in the 
midship house. Second was the SS MOB rL 
ASTRAL, whe re a fire and explosion ill the 
loading man ifold area did heavy damage to 
the midshi l) house, wi th re~ultant inj uries to 
personnel. 

A great deal of work has been done 1I1 

recen t years in the fie ld of fire protcction 
and fire fighting. One of the 1110st note­
worthy adv;lllces W;lS the revision of the 
U.S. Coast Guard's fire fight ing regulations, 
wh ich was done in collabora tion with indus­
try. Fi re protection for petroleum carriers 
in the past gave evidence of hand-me-downs 
f rom C::Irgo ship practices <1nd like most 
hand-me-downs, it didn 't fit too well. The 
steam smothering system and the straight 
o; tream hose nozzle may have been fine on 
the general ca rgo ship, but they are of little 
11se on a gasoli ne fire on board a tanker. 
The revi sed regulations h;lve permitted adop­
tion of some of the concepts of smothering 
and cooling developed by the petroleum in­
dustry to sh ipboard usc. 

In our own new vessels we have made 
subs tanti al improvements in fire fighting pro­
tection and installations. Steam smother ing 
has been eliminated ent irely and water fog 
::I1l(1 foam systems substituted. The water fog 
~ys te11l consists of a separate piping system 
in the ca rgo tank hatches, se rved by its own 
fire pump. Foam installations vary from ship 
to sh ip; some having fixed systems, others 
portable. Our newest vesse ls are also fitted 
with foam monitors. 

\ .yhile we have standardized on .) per cent 
(oam on our crude and product carriers, we 
have retained 6 per cent foa111 on one vessel 
which is in the chemical trade. It is our 

f ecling that the g reater body and cohesion 
of the 6 per cent foam makes it more effec­
t ive on chemical fires and is worth the 
sac rifice in volume. 

The iucreased size of vessels has brought 
lip a nllm ber of other problems requi ring 
solution. An example of these is the length 
of fi re hoses. As you know, the standard 
length has tradi tional ly been 50 feet, which 
has always been satisfactory in vessels of 
moderate size. \Ni th ship's beams exceeding 
100 fee t, it now becomes impossible to reach 
over the side with one length, and for this 
reason we have adopted 75 ft. lengths on our 
large Ilew vessels. 

The m:ltter of personnel has rC(luired some 
thought, and departures from pri nci ples of 
long standing have been made. For example, 
lhe crew of 95,000 deadweight ton vessel is 
roughly the same size as that of a 35,000 
tanner. With a milch larger number of fire 
stati ons on the former it is obviously impos­
sible to follow the customary practice of 
assigning men to each fire station, as there 
just aren't enough to go around. We there­
fore adopted the "emergency sqlmd" concept 
to conccn trate men and apparatus at the 
scene o f the fire. This makes a good deal 
more sense than the "shotgun" approach 
where manpower and C(lui pment are scallered 
about the sh ip, some perhaps being 1,000 feet 
f rom the scene of action. 

\\'e think we have thoroughly refuted the 
notion held by some that there is safety in 
mere numbers of people. In fact, we feel 
that as a general rule-a few well trained 
people with good equipment make a most 
efficien t kind of safety unit. \Ve also feel 
that a \ .... ell trained man \'~"ith poor equipment 
will have fewer accidents than a poorly 
t rai ned one with good equipment. 

I t is ou r fi nn belief then, that the training 
of personnel is by far the most important 
element in our safety l}rogram. [ t j " not 
enough to provide the most mo<ierlJ up-to­
date fire fighting gear in the \\'orld. Vye 
have to teach ou r ship's people how to lise 
it and use it effectively. This involves more 
than the usual perfunctory fi re and boat 
drill held once a week in fine weather, it 
means actually using the C<luipment on a 
lire, seeing wh;lt it will do. 

\Ve have made it a practice to have every 
man in our fl eet attend fi re fighti ng school 
before joini ng his vessel, and take a re-



fresher course periodica ll y. For our U. S. 
flcei, this training is gi .... en by the plant fire 
del)':1.rt111ent at our Beaumont, Texas. refinery. 
Our foreign flag fleet personnel receive train­
ing in schools ilt which we have been instru­
mental in estahlish ing in London, Hamburg, 
Freetown, Bombay, and Karachi. Most of 
these have been set up with assistance and 
collaboration frolll local fire brigades, u3ing 
their training grounds and equipment and OlLr 
instructors. The co u r sea t the o .... erseas' 
schools averages two days except for the 
one in Hamburg which rullS for one week. 
Both officers and tllllicensed personnel are 
expected to take this training. 

\,Vhile there havc been and will continue 
to be accidents so long as we have the human 
clement with us, well trained men \vith good 
equipment offer the best route to our goal 
of the fewes t possible accidents, we must 
pro \·ide both good men and safe equipment. 

To go into detail regarding the many 
minor innovations in fire fighting equ ipment 
ami techniques would take a good dea l more 
timc than we have available. I would, how­
ever. like to men tion some of them, most of 
which are refinements of existing materials 
or practices. We are, for instance, adopting 
some improvements ill hose couplings a nd 
connectors to permit easier and faster hook­
ing lip of hoses. This involves use of 45 0 

swivel connection fire hydrants, and snap 
coupl ings between hose and hydrant s. Fire 
extingl1i shers arc being standardized through­
out the !leet. Dry chemical of a type com­
patible WiLh foam is being used in a11 loca­
tions except electrical Rats and radio rooms, 
where COl is employed. All vessels are 
supplied with a minimum of 8 applicators, 
and 90 per cent o f all hose nozz les arc of 
the all -purpose type. Two and one-half inch 
hoses are used throughout in our large new 
vessels, because of the need fo r volume of 
wa ter or fog. Plastic foam cans are to be 
used in place of metal containers to beat the 
rust ing problem which has plagued tiS all 
for so long. 

I'd like to mention very briefly here a 
couple of new developments in which \\ie are 
interested. I believe you'l\ be hearing a good 
deal about them in the future, although they 
are presently in the development stage. [ 
refer first to sub-surface application of foam. 
Our resea rch and development and safe ty 
people in Paulsboro arc doing a good deal 
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of work with thi s. 1( and when they suc­
ceed in o .... ercoming their remaining problelll:'>, 
it might very well ha .... e an al)plicatioll to 
t;mkers by permi u ing foam to be introduced 
into the cargo tanks directly through the 
pipelines. 

Another interesting development is the use 
of high expansion foam fo r inerting and 
displacing vapors from ca rgo tanks as welt 
as for fire fighting. \.Vhile not new. high 
expansion foam has never received the atten­
tion we feel it merits. Our .Marketing people 
have adopted it as the principal means of 
fire protection in a new 500 ft. automated 
warehouse. and in formation developed in 
thi s connection has led us to believe that it 
may possibly have an application as an inert­
itlg or gas-freeing mediulll in cargo tanks. 

Before le;, .... ing the subject of inerting, 1 
might mention here that we have installed 
flue gas systems on two of our vessels, but 
not the most recent group. \Ve do n'Jt he­
lieve rontine gas-freeing or inerting con­
tributes measurably to safety, but rather the 
conlr;:!ry. Had the findings of the COllrt in 
the SIS ~'IISS IOX SAI\ FRANC ISCO 
case been implemented. in OllT opinion a great 
many more explosions prohahly would h;1\'e 
resul ted ill the industry, Ih;111 have been 
experienced under practices of long stand­
ing. 

\'Vhile we have made some rapid stride:;; 
in fire fighting and fire protection, we h;t ve 
taken a somewhat more conservative course 
with regard to new developments in life 
saving equipment. V\,'e refer chiefly here to 
plastic life boats and inflatable life rafts. 

Boats constructed of glass fiber and syn­
theti c resins ha ve been the subject of much 
controversy. \ ,Ve have used them in a few of 
our newer vesse ls, but until such time as fi re 
retardent resins have been further developed 
and a rc availab le, we intend to remain with 
metal boats. The matter is being followed 
with intere<:.t, however, and we have looked 
forward to attending the presentation on 
this subject which was given at another 
!'ession of thi s meeting. 

As for inflatable life rafts, lhese undoubt­
edly would be useful unde r certain cOlHli­
tions, but they do not, in our estimation, have 
the all -around utility of a lifeboat. They are, 
of course, 110\\1 requ ired by the U. S. Coast 
Guard, a lt hough not by SOLA..S. 
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/\1ll011g the other developments in tile field 
o f life saving eq11ipment, are adoption of 
the diesel-powered boat where motor or 
mechanically-operated boats arc required. Vve 
are reI)lacing all gasoline and hand-propelled 
boats. To provide better access to boat decks 
on the bridge-aft vessels, we have provided 
additional vertical type ladders. Survival kits 
have been updated and life boats have been 
provided with radar reflectors to assist 
search and rescue teams looking for them. 
Resusitator/respirator units have been stand­
ard equipment on our vessels for some time. 

The hazard of collision is of the greatest 
concern to us, as it is to every tanker operator. 
The skills required by the present-day tanker 
mariner with respect to navigation and sh ip 
operation have become more critical than 
ever with the increase in size and complexity 
of the large tanker. 'vVe recognize that a 
single failure of action or equipment in 
these vessels could be catastrophic. Colli­
sions and strandings are to be avoided at all 
costs. To do this requires a high order of 
seamanship on the part of our personnel and 
the best equipment available. 

Vve arc in the process of installing a sec­
ond radar set on all ou r large vessels. All 
are equipped with Decca Navigators or 
Loran. Each of the large vessels is being 
supplied with walkie-talkie sets to be used 
in docking and undocking. They may also 
bc used for communication between company 
sh ips in the near vicinity. \·Ve are experi­
mcnt ing with closed-circuit television as an 
aid to lookout-keeping. 

The safety of the ship's crews has also 
received a great deal of attention in design 
of new ships. In noting a few of the im­
prove ments built into ncw construction, we 
might start with gratings and ladders. These 
are perennial sources of inj ury to personnel 
and we have devoted a considerable alllount 
of research to trends on gratings and the 
location of the ladders themselves. 'v'lie have 
made progress in this area, and feel we have 
come up with some answers that will result 
in fewer sli ps and falls . 

Tank repa irs, particularly those in under 
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deck areas have become morc and morc dinl­
cult to car ry out as the depth in tanks is 
increased. The old woodell ladder is long 
gone, and in tanks 60 feet deep a light metal 
ladder is no longer suitablc. \''lie feel we may 
have a partial solution by ballasting the tank 
and using an inflatable raft for the men to 
work from. 

In our new vessels, vent intakes have been 
relocated forward of the stack to avoid flu e 
gases being discharged into quarters. Air 
winches have been provided for fore peak 
storerooms. Hydraulically operated cargo 
valves have been provided in the large 
vessels and the newest will also have auto­
mated cargo control rooms. On these ships, 
b.."\ck strain from turning large hand cargo 
valves will be a thing of the past. We also 
reel there is less hazard in one man handling 
a large mooring wire on a good self-ten­
sioning winch thall three or four sai lors 
taking a heavy ha\'II se r or a wire to a winch 
drum to heave the vessel alongside. 

Another feature which has resulted in 
increased safety, although not designed with 
it in mind, is the air condiliolling of quar­
ters. This has been particularly effective with 
regard to the midship house. There are now 
no open ports or doors by which fumes 
can enter during loading and ballasting. 
\"'itlt air conditioned quarters, doors are 
of the vapor lock type, i.lnd ports are kept 
closed at all times. 

The majority of the features 1 have spoken 
auout are on our foreign flag fleet principally 
Panamanian and Liberian flag vessels. V\/e 
have not built vessels for our U. S. flag 
Heet for seve ral years. \>Vhen we do, the 
new features will, of course, be included 
in them as well. 

A 11 our new vessels arc constructed to 
standards laid dow 11 by the classifi cation 
societies and the British Ministry of Tran ~­
port, the German SBC or the U. S. Coast 
Guard, whichever may be higher. \Ne feel 
we are fortunate in being able to select the 
best feat ures of each, whidl is resulting in 
ships which are, on the whole, unsurpassed 
ill safety anywhere in the world . 
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COMBUSTIBLE GAS INDICATORS 

By RICHARD O. FLEMING, Vice Pres., 
Alfred E. White Co., Brooklyn, N. Y.; National Chairman, Marine Chemists Assn. 

For over a year now it has been a federal 
regulation to have a combustible gas indi­
cator aboard all tank ships and tank barges. 
This regulation came into being on J line 5. 
196-1-. in the code of federal regulations sec­
lion 35.30-15. S ince these regulations are 
enforced by the United States Coas t Guard, 
I would believe all our vessels now have 
combustible gas indicators aboa rd. 

This regulation was made r or one primc 
reason. that being safety. 1t was believed 
that with a combustible gas indicator aboa rd, 
a man would not have to enter a compart­
ment subject to gas accllmulation without 
it first bcing tested and proved safe. Testing 
is usually done by the chief mate or captain 
at times when a ~1arine Chemist is not avail­
able or needed . This situation usually ari ses 
when the vessel is at sea or at a remote berth. 
Often a reach rod needs reconnecting, a leaky 
cargo line or coi l nceds banding or a ccment 
box installed to stop a leak. 

Since wc assume that all vessels have a 
combustible gas indicator aboard, we should 
be able to as!:itllne that someone aboard knows 
how to ope ra te the instrument accurately; 
this is not the case. I have been on at least 
a dozen vessels thi s year where I was met 
by the officer on watch, have told him that 
1 was sent by the shipyard or owner to check 
t he vessel to see i( it was gas free. and when 
L took out my combustible gas indicator he 
would say, "Say, I have one o f those gadgets 
in my room; the company sent it a few 
mon ths ago." Kext he often wou ld ask if 
1 would show him how it operates after J 
had completed Ill)' inspection. \,Ve usua lly 
would find a new meter withou t batteries or 
a book of instructions. Either the instruction 
book had not been sent with the meter or 
had not been referred to by the officer. Thi s 
is not a criticism of anyone aboard a vess;el 
who has a gas indicator and does not use it. 
:More o ften th~Ul lIot they arc not properly 
instructed in the lise of the meter and Ihn" 
apprehensive about IIsing it. 

The purpose o f thi s demo1lstration is to 
better familiari ze each one of us with the 

propcr tlse, ca re, and limitations o( com­
bustible gas indicators. 

Your life or the life o f someone else may 
be dependent on the care with which you 
handle any combustible gas indicator. The ' 
sensing clements arc only 3/1,000'5 of an 
inch in diameter, and the careless dropping 
of the instrument might very easily bend or 
di stort the fine coil s of these sensing ele­
ments. and thus, u)lset the calibra tion of the 
inst rument. Then too, the meter consists o f 
a needle or pointer on a sensiti ve pivot. Thi 'i 
pivot is mounted on a very small bearing. 
A severe jar may damage the pivot bearings. 

A combustible gas indicato r is an instru­
ment for detecting gas-air or vapor-air mix­
tures in terms of their explosibility. to de­
termine whether the mixture is sa fe against 
the possibility of fire or explosion. 

Everyone who may have occasion to use 
a combustible gas indicator must become 
thoroughl y familiar with the operation and 
limitations o f the indicator , and should sat­
isfy himself that the instrument is in prope r 
operating condition. 

Before going into details of ope ration amI 
the interpretation of readings, it seems de­
sirable to get certain definitions clearly in 
mind. While these definitions are probably 
well known, their repet ition may help to 
clarify certain )loints which will be pre­
sented later 0 11 . 

Lower Explosive Limit (L.E.L.)- This is 
the leanest mixture of gas or vapor in air, 
where once ign ilion occurs, the gas or vapor 
will continue to burn after the source o f 
igni tion has been removed. 

Upper E:rplosive Limit (U.EL.)-This is 
the richest mixture in \ .... hich a flame will 
continue to burn a fter the source of ignition 
has been removed. 

Explosive Rallge (Flalll'llwbi/j/y Li1llils)­
The ex plosive range ex ists between the 
L.E.L. ~nd U.E.L. 

Flash Poj"t- The flash lXlint of :l flam­
mable liquid is the lowest temperatu re at 
wh ich it gives 011 enough vapors 10 form 
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a flammable or ignitible mixture with air 
near the sur face of the liqu id or within the 
container used. 

Flash points vary with tempe ratu re, for 
example: 

Kerosene, a high flash product at room 
temperature, gives off almost no vapor, hence, 
;\ n extremely low reading, if any, on a com­
bustible gas indicator. Should you heat lhe 
kerosene, more vapors will be liberated, and 
you might expect a higher rcading on the 
combustible gas indicator, providing the va­
por does 110t condense back to a liquid before 
it reaches the analyzer cell. This vapor, 
which is beillg liberated due to the elevated 
temperature, may ignite when a source of 
ignition is present. 

Gasoline, a low flash product, at room tem­
perature, wi ll liberate an explosive mixture, 
which is extremely dangeroll s. A combustible 
gas indicato r will indicate the concentration 
of the g-.... sol illc vapor l)resellt. Gasoline wi ll 
continue to g ive off vapors and will not con­
dense back into a liquid until an extremely 
low tempcra ture is reached. If thi s \vere not 
the case, our automob iles would not run in 
cold weather. 

Fire (/1Id E x Plosion C/wrctcferislics 
Fire-The combination of vapor, ai r and 

heat, results in a fire. 

Flash Fir/!-The combin:ltion of an accu­
mubtion of vapor with air and heat in an 
open area \ .... ill result in a flash fire. 

E..-plosion-The combination of an accu­
mulation of vapor, air and heat in the cor­
rect proportions in a confined space, results 
in an explosion. 

Under all of the above, both the air ;"Ind 
lhe he:lt remain constant, but the change in 
the fue l-vapor caused the fire o r explos ion. 

Principle vI Oprrafioll 
Catalytic combustion is the burning ot a 

combustibl e gas or vapor in air on a c.'ltalyt ic 
filament. A catalyst is a substance which 
accelerates a chemical reaction (the bu rn ­
ing) wi lhout enlering illlo the reaction. There 
are various cata lysts. Most manufacture rs 
of combust ible gas ind icators use a platinum 
wire filament, prim,Hil), b~cause it is a good 
catalyst, and platinu111 wire has a high tcm­
pe rature coel1icient of resistance. 1 n other 
words, the resistance of the wire changes 
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materially at different temperatures, thus, 
when such a filament is set up in a bridge 
circuit, it serves as the basic operating prin­
ciple of a combustible gas indica tor. 

The name for the "VVheatstolle bridge cir­
c\lit comes from its inventor. It was pri­
marily designed for measuring resistance and 
actually, when used in catalytic type instru­
ments, it is the change in resistance of the 
active filament, caused by the blll"l1i ng of the 
gas or vapor sample which causes a current 
to flow through the meter. 

The manufactu rers o f combustible gas in­
dicators make avai lable several different 
I1lcxlels. Care should be taken in selecting tlte 
correct instrument for specific applications. 

~hny companies use these inst ruments for 
\vhat we refe r to as "Go-No Go," or to de­
termine whether a flammable gas or vapor 
is present. They arc not p:lrticula rly in ­
terested in the actual per cent of the g'J.s or 
vapor presen t. 

Testing steps oi ten overlooked should be 
emphasized and practiced. 

First Slep-Test for fjghlttess.-Any time 
a filament is replaced in the analyz ing cham­
ber. or any other work done 0 11 the sampling 
system, the indicd.tor should be tested for 
tightness before being assembled and put 
into se rvice. 

\Vith ;1 finge r held firmly over the inlet 
of the illStrument, squeeze the as pirator bu lb 
and hold a finger firmly over the outlet valve 
of the bulb. If all connections are tight, the 
bulb will remain defla ted. If the bulb in­
Hates, there is a leak in the system and it 
should be fOLlnd and remedied. 

Scc01ld Srep - Sampling - The directions 
for sampling a rc on the name plate in full 
view of the operator. These directions shou ld 
be followed in proper order. 

J-Iow to Check the Calibration 

The assurance that a combust ible gas in­
d ica tor is in proper working condition, and 
therefore, will give'a reading of a gas andl 
or vapor a ir mixt ure which can be relied 
upon, is of prime import:Ulce in preventing 
]Jroperty damage or loss of life. 

An instru1l1ent wh ich has been damaged 
or whose filament has been contaminated, 
may give fa lse readings and thereby lead to 
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a fal~e sense of security. Therefore, tlte 

matter of frequent testing of instruments 

assumes great importance. 

One method of calibration consists of a 

known mixture of gas in the cy li nder which 

is released into the evacuated bag. A sam])le 

of the bag is drawn into the combustible 

gas indicator. The reading is noted and com­

pared with the correct reading show l1 on 

the label attached to the cy linder. Correct 

readings for all model instruments afC shown 

on the label. 

/I ccessori('s f or Specific Problems 

Probes arc usually used when test ing over­

head, so that the hose may be correctly 

placed in the arca to be sampled. A plastic 

probe is indicated whenncr sampling is done 

in an area where electrical current might 

be present. 

Various lengths of hoses are available for 

sampl ing from a distance. Always use the 

correct hose for the gas being sampled. Con­

sull the manufacturer of the iustruments fo r 

his suggestions. J ncorrect hose may absorb 

your sample and g ive 3n inaccurate reading 

up to 80 per cent. 

A Liquid Trap is placed on the inlet of 

a gas indicator to keep all liquids ou t of the 

instrument. A ball rises with the liquid and 

sits on a fitting, thus stopping the liquid 

andlor gas sample before it reaches the in­

strument. The la rgest number of repairs re­

CJl1ired on all instruments has been caused 

by liquid entering the instrument. 

It is impor tant to know where to test in 

an a rea or vessel. Some g'dSes or vapors are 

heav ier than air, and will be found at the 

lowest poi nt in a vessel or confined a rea. 

The direct opposi te will apply for gases that 

are lighter than air. In the case o[ a flam­

mable godS o r va po r that is leak ing from a 

vessel or pipe, the same si tuation exists. In 

certain instances, any movement of air could 

be a factor and should be considered. If in 

doubt, tests should be conducted at various 

levels. 

hlferprclalioll of R,'adi,,{/s 

The face of the meter must be watched 

when testing or a seriOI1S misinterpretation 

of the reading can result. An extremely rich 

mixture call become highly flammnble v"hen 

diluted with air. 

Marinc Sccliun 

Trans/a/ion of Readings 

The same instrument obt:l ining the same 

reading could have different meanings, de· 

pending upon the gas or vapor being sam­

pled. This is the reasoll for the occasional 

need of ca libration curves ior field reference. 

\"'hen lhe needle shows explos ive when you 

are at the lower explosive limit of hexane, 

other gases and vapors will read explosive 

when. actually. they are below the lower ex· 

I)losive limit. Thus, there is a safety factor 

buill into the instruments. For eXtlll1l)le, if 

the meter reads full sca le or explosive for 

hexane, actually, there is only 68 per cent of 

the lower explosive limit of hydrogen pres­

ent. Most of the combustibles, commonly 

encountered in industry, have cu r ves lying 

to the left of hexane curve, thus giving extra 

safe readings. 

Do's and Don'ts 

1) Keep your eye on the meter. Remem­

ber. you may sample a ri ch mixture which 

will cause the needle to go up scale and re­

turn to zero without you noticing it. Thus, 

an unsafe conclusion could be drawn. 

2) Select the correct sampling hose for 

your specific application. 

3) Follow the l}rOI>er inst ructions for the 

care and maintenance of you r indicator. 

4) Always use the shortest length of 

sampling hose. Tt will minimize the possi­

bility of vapors condensing in the hose. 

5) \Vhenever a read ing is obtained, it is 

always wise to clea r the instrument, zero 

in fresh air , and take a second test to be 

certain of an accurate reading. 

6) It is ;\lways well to purge the meter 

by aspirating tile bulb in fresh air, even if 

another sample is not to be taken right away, 

as this removes any possibil ity of corrosive 

gases in the combustion chamber. 

7) Check the cal ibration of your instru­

ment to be sure that it is reading correctly. 

8) Check your battery voltage and/or zero 

adjustment periodically. 

9) Check your instrumen t for ti ghtness. 

10) Don't sample from elevated tempera­

tures into a cold inst rument. Condensation 

may occur and give a false reading. \Vhen­

ever possible, the instrument should be at 

the same temperature of the vapor being 

tested. 
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11) Don't remove the flasllback arrester 
from the instrument. It prevents the ex­
plosion ,\Thiel! occurs in the combust ion cham­
ber from passing back to the mixture being 
sampled. 

12) Dm1't use the indica tor for sampling 
gasoline vapors containing Tetra Ethyl lead, 
unless the indicator has been approved for 
this application. 

13) Dotl'l let you r sampli ng hose or 
probe reach inlO a liquid. 

14) DOIt't adjust your voltage when sample 
is in combustion chamber, unless it is below 
cor rect setting. 

K flOW Il(r& to usc it 
Always read the instruction book which 

accompanies each instrument. You will find 
complete instructions, possible troubles and 
remedies, and an exploded view of all parts 
with their stock number. 

This then, is a general outline of the 
types of instruments we use in marine work, 
the way in which they work. and the basic 
care necessary to keep them operational. In 
the very near future, dIe Davis people will 
be publi shing a similar outline in booklet 
form which , .... ill be available to all who are 
interested. 

ON BOARD TRAINING OF TANKER PERSONNEL 

By CAPT . G. A. McLAUGHLIN 
Codan M ar ine, Inc .• N ew Y ork 

J wou ld like to outline a training program 
now in use, by three companies, that has 
enabled tanker personnel to organize them­
selves into fire fighting units. They have 
been able to control and extinguish fires 
aboard their vessels using the equipment pro­
vided for that purpose. This training pro­
gram has given the seaman confidence in the 
equipment and the skilt needed to attack 
fires. 

1n 1946 the management o f the Keystone 
Shipping Company, recogniz ing the fire po­
tential of modern tank sh ips, decided to 
embark on a m:tjor revision of fire fighting 
devices aboa rd their tankers. They began by 
el iminating all suicide nozzles, replacing them 
with all-purpose water fog nozzles and appli­
cators. Air foam making devices, CO-2 hose 
reels and ex tra CO-2 port:lbles were added. 
A detailed plan of the vessel showing equip­
ment and fi re station locations, along with 
maintellance and operations Ill,muals were 
provided to each ship. 

In addition to providing this equipment, 
all officer personnel were sent to the U.S. 
Navy Fire Fighting Schools at Phi ladelphia, 
Pa. and Trc::Isure Island , Cal ifoTliia . Ahotll 
120 oOlcers were traill ed in Illis mal'lIler O\'er 
a two-year per iod. 1n 19.f8 and 1949 all ill­
uepelldent consultant dernonstrated the eCluip­
ment in port. In 1949 Keystone decided to 
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go one step fur ther and Onboard Training at 
Sea was started, again under the direction 
of an independent consult:lnt. 

Tn 1956 Codan Marine. Inc. was formed 
to carryon these instructions and to do ant i­
coll ision research aboard the Keystone fl eet. 
Fire fighting and sa fety programs, as well as 
instruction in anti-collision radar navigat ion, 
are prov ided aboard ships of companies that 
cannot draw on a large sa fety department 
or fire department. To gain the confidence 
and respect of the seamen all instructors are 
li censed ~1asters or, in some cases Chief 
Engineers. 

The instructors must know shipboard rou­
t ines and blend the program into the vessel's 
daily operation. The expense of sending men 
to the U. S. Ka\'y Fire Fighting Schools 011 
a continuing basis Quickly becomes prohibi­
tive. lt I11USt also be con~ idered that train ­
ing programs ashore cannot dupli cate the 
sur roundings or situations that occur aboard 
ship. Thus, the onboard training program 
provides the mos t economical, most effective 
and broadest range of coverage. To date, 
approx imately 5,000 seamen have been trained 
in tlli .. program. 

111 1961 one 01' more of these program ~ 

were started and continue aboard vessels of 
the marine divi sions of the Amoco Shipping 
Company, the Hess Oil & Chemical Corp. and 
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the Trinidad Corpo ration. Special programs 
arc set up for each vessel of each company 
with consideration g iven to that vessel's 
ca rgo and trade. Up to datc information re­
ceived (rom the National Safely Counci l, the 
U.S. Coast Guard, the U. S. Navy, the In­
ternational Association of Fire Chiefs, 
American Society of Safety Engineers and 
various equipment manufacturers is invalu­
able. 

Most marine casualties can be attributed 
to some form of human error. This in turn 
may stem from lack of training or failure 
of the ship's officers to clearly define and 
acquaint personnel with emergency s tations, 
duties, or equipment. After all, these men 
are not education majors. Every effor t is 
being made to give the men confidence in 
thei r equipment. Fi re and accident prevention 
are stressed at all times. T hese men are sea­
men and most have had little or no formal 
or special training in safety, fire prevention 
or fire fighting. In the p~ st , their only in­
terest was to get the cargo in or out in the 
shortest possible time, regardless of any and 
all safety regulations. Regulations and safety 
procedures were considered a waste of t ime. 
Steps had to be taken to convince them that 
safe operation was a more efficient and eco­
nomica l way of getting things done. Today 
the men, through the tra ining programs, 
know how to protec t themse lves not on ly ill 
routine ship's duties but in ca ~e 3n emergency 
should arise. 

Each training program, fire fighting and 
safety and anLi-collision radar navigation, is 
taugh t by a separate instructor speciali zing 
in that particular field. Each company has 
special requirements and equipment. Gen­
erally, in the fire fighting and safety pro­
g ram, the onbo.·ud inst ructor works with 
the !l.ofaster by reviewing com pany and U. S. 
Coast Guard safety rules and regUlations. 
The officers and crew members also receive 
these instructions. }.1cetings with each dc­
partment to di scuss fire and accident pre­
vention in general and in specific work areas 
are conducted. The men from the deck, 
engine and stewards depa rt ments make sug­
gest ions at these meetings and frequently 
Question the safety of certain working pro­
cedures. 

At these meetings, the operation of all fire 
fighting. rescue and safcty dcvices is ex­
plained and illustrated. In the last three 
years, training fi lms have become part of 
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these meetings . The U. S. Coa,,! Guard films 
" Fire Fighting Aboard Tankers" and "Am­
vc r-Scarch & Hescue" as well as the A PI 
fi lm "Chcmistry of a Petroleum Fire" and 
the British fi lm "Fire Below" have been 
shown to about 3,000 men and their officers. 
\Vith the turnover in personnel, common in 
the shipping industry, these men can spread 
some of their knowledge to other seamen. 

]n any shipboa rd safcty p rog ra m the 
Master of the vessel is the key figure. His 
coopcration must be yea r 'round, not just 
for the voyage when the instructor is aboard. 
Shipboard safety must continue 24 hours a 
day, 365 days a year. He must be convinced 
that safety will aid him ill thc performance 
of his duties and further the efficient op­
eration of the vessel. With the advent of 
more sophisticated products, chemicals and 
faster turnarounds, the old cry of "\Ve've 
been doing it this way for 30 years" is sel­
dom heard. Larger, faster ships have created 
problcms unheard of 20 yea rs ago. Faster 
ships have reduced sea time and larger cargo 
pumps along with modern shore facilities 
have decreased port time. It is sti ll up to 
the 11aster to see that the ship operates 
safely and efli.ciently. His spirit must ca rry 
throughou t the ship to eve ry man aboard 
her. 

To ass ist the Master, these comp~l1l ies send 
the instructor aboard. As soon as possible 
after boarding the vesscl, the instructor 
meets with the ~1aster to plan a program 
of vessel inspections, safety equipment in­
spections and personnel instructiOIl and d rill s. 
The sa fety program is designed to meet that 
part icular ship's trade and her special needs. 
After the Master has g iven his approval, a 
meeting is held with the departmen t heads 
and the program is di scus~ed wi th them. The 
program is drawn up SO that there \\'ill be 
no interference with the vessel's operation, 
daily work or normal routine. It must fi t 
into, not llpset normal practices. 

Here is the way it is working now. After 
the program has been set in motion, an in­
spection of the vessel is made. T he cargo 
operalion in progress is observed. All sa fety 
de fec ts :ue noted. All fire fighting and life­
saving equipment is checked. A report of 
any variation of set company standards is 
made to the Master and department head 
concertled . All defect s a re co rrected as soon 
as possible. At the present time, aboard ves-
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sels o( the Keystone f1eet, we have a check 
list of 35 items that include gangway, s:1.fety 
lIet, ullage hole fl ame screens, scupper plugs, 
bonding c;lbles, pumprooms, IllllllprOOIl1 bilge 
flooding a larms, rescue harnesses, explos ion 
meters, paint lockers, passageways, ladders, 
engine rOom, fire room and galley. If tlte 
vessel is on a ballast pass;lge the tank clean­
ing operations are obse rved and the tank 
cleaning C<luipmenl is checked. A similar 
check list is being developed for vessels of 
the Amoco Shipping COllllxmy fleet. 

As soon as the inspcctions have been com­
pleted and the vessc l bas Ie[t port, the train­
ing and ref reshcr sessions for the officers 
and crew begin. A ser ies of lectu res and 
t raining films are scheduled for each de­
partment. T hese sess ions include all men off 
duty, attend ing on their OW Il time. The co­
operation has been almost 100 ]>cr cenl. Most 
mcn arc wi ll ing to attend so that they can 
learn how to protect themselves. Every e llort 
has been made to add variety to these meet­
ings. Something new, ei ther a film or some 
up-to-date information, is added to hold in­
teres t. Discuss ions are lengthy before, elur· 
ing and after these meetings. These crews 
know they have management's interest, so 
the comp.·:U1ics ga in through employee team· 
wo rk. Ivi en on duty during some sessions 
attend ot her meetings so that eyeryone has 
the oPllO l' ttmity to participate. During coffee 
breaks and af ter meal hours informal dis­
ctJs",ions are held with both officers and mcn. 

\Vhilc men are on duty. the fire fighting 
and safety devices in their work area are 
explained and demonstrated. On deck the 
men arc taught proper lank tes ting methods 
to be used before entering a tank, how to 
fight var ious cargo fires, fi res in va rious 
housing and fires in pumprooms. In the en­
gine room and fire room they are taught 
how to fight elect rica l fires, oil spi ll fires 
and soot fi res with CO·2 portables, portable 
dry chemicals, hose reels and water fog. Of 
course, thcy arc instntcted not to usc water 
on electr ica l fires. The members of the 
steward's department arc taught how to at· 
tack grease and grease duct fire, as well as 
a ny type fi re that migh t occur in qua rters, 
messrOOIllS and passageways. 

All I>crsonnel are taugh t how to O1'ganize 
for and how to attack a major cargo fire 
using the ship' s O\\ln equipment. They a re 
taugh t that panic can and will have a deadly 
effect on ally fire fighti ng operation. The 
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elltire program is des igned to keep thesc 
people alert to the e\'er prescnt dangers and 
potential hazards in the ir own work area as 
well as aboard the vessel in general. \-Vhen 
an emergency occurs it will affect every man 
aboard the vessel, no matter where he works 
or sleeps. One mistakc, by one man can 
bring a tragic end to the voyage. Some men 
can pass fi re fighting and safety devices day 
after day fo r years without ever seeing thi s 
equipment and without any knowledge of 
why it is there, 

For ycars it has been a requi remcnt o( 
the U.s. Coast Guard for every U.S. flag 
vessel to have a weekJy fire and boat drill. 
On mallY sh ips, too mally in fact, these dri ll s 
are hurry up affairs conducted in the short­
est possible time. These drill s have become 
a dull, deadly romine. No imagination is ever 
used. At the usual drill two hoses arC lead 
out, put under mi nimum pressure and that is 
the drill. At the boat drills the boats arc 
swung out, the men mustered and that is it. 
There you have 10 or 15 minutes of nothing. 

To Pllt some li fe into these dull affairs 
we will hold the boat dri ll fi rst. By breaking 
the rout ine this way, some men will go di· 
rectly to ihe fi re stations and then sheepish ly 
go to the boa t stations when they realize 
their mistake. This ale rt s them to signals at 
future drills. At the boat drill, after thc 
boats arc rcturned to their chocks, the 
emergency Ii (eb oat ra di o transmittcr is 
UClllollstmted. Then the releas ing mechanism 
for the new inflatablc liferaft is demon· 
strated. 

At the fire drill actual use of the fresh 
air breat hi ng apparatus and the resusci tator 
is demonstrated during either a pumprOOTll 
or tank rescue. A man is brought on deck 
with the pumproom rescue harness by a man 
wearing the fresh air brea thi ng apparatus 
and revived with the resuscitator. The Key· 
stone Shipping Company and Hess Oi l & 
Chemical Corp. are two of the few com· 
IJanies with resuscitators aboard every vesscl. 
This devise is not only im':lluable to a man 
who has becn gassed, but has been used 
numerous limes to revi \'e men with hea r t 
attacks and ot her brc..'lt hing difficulties where 
oxygen is requi red. Gas masks, oxygen 
breath ing apparatus, compressed air sllits 
and other spec ia l equipmcnt are dcmon~trated 
during thi s period. 

Af ter a demonst ration of all fire fighti ng 
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devices, the officers aboard Keystone and 
Am3co fleets organize teams to put these 
devices to practical usc. Within the Hess 
fleet every vessel has its own built-in foam 
system. This is operated for one minute 
during the drill using a foam monitor nozzle. 
:\ 2~~ inch foam portable nozzle and a back 
up team apr~lying low velocity water fog. 
Men also use portable CO-t and dry chemical 
extinguishers with other portable or CO-, 
hose reel nozzles as hack-up for extinguish­
ing simulated drip pan fires. F oam and 
back-up teams attack a m,mifold or tank 
fire. These imaginary fires aTC extinguished 
promptly. Throughout the year, most of the 
M asters see that their men aTe drilled in 
one or more 01 these operations at the 
weekly drill. 

To impress the men with thc importance 
of preventive maintenance, thc devices used 
at thc drills are seldom tested before hand. 
I f there is a failure, they are asked: "\Vhat 
would you do if this happened to be a real 
emergency instead of a drill?" As yOll gentle­
men know such a breakdown could result in 
Joss of lives, cargo and sh ip. A sh ip is a 
world of its own with assistance hours 
aw:ty at best. Even in port assistance is 
slow. 

Fire fighting, emergency and safety train­
ing takes time. That is the advantage of an 
on-board training program. You do have a 
captive audience which welcomes a change 
in tIle daily routine. Then too the men 
can be observed going about their duties, 
and safety suggestions can be made for 
everyday jobs. Accident prevention is also 
an important part of the program. 

At times actual drills are filmed by the 
inst ructor. Succeeding drills are also filmed 
using the personnel aboard. When the men 
see themselves and their shipmates on the 
screen the reactions are gra ti fy ing but not 
surpri sing. Just like prople ashore. seeing 
themselves in home movies, they enjoy look­
ing at themselves. They point out mistakes 
they have made as well a~ the mistakes 
othe rs ha\·e made. We all le:trn from our 
mistakes 2nd so do the officers and seamen. 
The one who can learn from the mistakes of 
others is truly wise. Films taken on four or 
five vessels of the fleet are put together so 
that they can see what is being done on 
other ships. 

The third phase of Codan Marine's on-

M ariPie Sec lion 

board lrall1lJ1g programs is anti-collision 
radar navigation using the Keystone Anti­
Collision System. During the 20 years fol­
lowing \,vorld War II, there has been a 
very substantial increase in size and speed 
of sh ips and a corresponding increase in 
collisions. Three tanker cOI1lI)<ll1ies, Hess. 
Keystone and Trinidad, recognized tJlis and 
financed organized anti-collision radar re­
search aboard each of their vessels annually 
for a total period of 10 years. 

A professional instructor in radar naviga­
tion went from ship to ship, where he radar 
navig-.lted with the navigation officers using 
all techniques, observations and suggestions. 
The information supplied by hundreds of 
experienced radar navigators and the in­
structors has produced and proved the Key­
stone Anti-Collision System, which is the 
first such complete and simple system. 

The Keystone System is a ra l)id. routine 
plotting system as well as a rapid method 
for calculation of relative motion. It is 
capable Ot handling all radar llavigatioll in 
dense traffic. The system is based on the 
new mathematical concept (hat the relative 
motion triangle is still a triangle even when 
it is so sharp angled that it resembles a 
straight line, or so small that it resembles 
a point. This concept makes il possible to 
hand le all collisions situations by the same 
simple routine procedure. The navigator call 
instantly read the relative motion in respect 
to other ships and landmarks which will 
result from any course and/or speed changes 
or maneuvers he intends to make, even with­
out reference to conventional navigational 
definitions and numerica l figures, simply by 
using the length and direction of line (AD) . 
He can handle traffic with greater ease, 
safety and efficiency than by the use of any 
electronic l)lotting de\'ice or costly computer 
knowll. 

The Keystone System can be used in many 
other ways. It can be used by a radar­
c(luipped sh ip when piloting with radio or­
ders a ship which has no radar, for precise 
bridge-to-bridge communication, for naval 
strategy, and for three-dimensional naviga­
tion, because it defines with the first eight 
letters ot the alphabet ( A-H) all relative 
motion needed in anti-collision navigation 
and in associated terrestrial navigation. It 
is ready to be adopted as a complete, uni­
form anti -collision system. It will eliminate 
the present prevailing ignorance in radar 
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navigation and the dc~tructions and deaths 
by human errors. These errors account for 
95 per cent of all coll isions. 

)1avigators are instructed to plot all radar 
situat ions when the set is in use. This 
keeps them a lert to any up-coming collision 
situation in time for evasive action. The 
instructor brings out or renews a skill that 
the navigator may have forgotten or is so 
vague about that it is absolutely useless­
plotting for anti-collision with radar. By use 
of this system in the future many lives, 
ships, cargoes and hundreds of millions of 
dollars, which may now be marked for 
destruction, might be saved. \ ·Vho can tell 
the exact amount of money saved by com­
panies with efficient operating, safety and 
training programs? To date we know of no 
radar coll isions involving vessels using this 
system. 

7-1 

To achieve maximum effect, all twining 
I)rograms must be arranged so that there is 
a follow-through by management. The em­
ployee must be convinced that management 
ca res about him and his personal safety. This 
can only be done in the maritime industry 
hy personal contact, education and training. 
The entire crew o( each ship, from the 
Ma!" ter 011 down the line, knows that the 
management of these four companies is be­
hind them 100 per cent. This knowledge re­
sults in .. afer operation reducing accidents, 
fi res and collisions. 

Ship's personnel have been able to organi ze 
lhemselves to prevent, or if prevention has 
failed, to attack fires that have occurred 
aboard their ships with the ships' own equip­
ment. Modern ships and their cargoes call 
fo r mode rn safety and fire fighting equip­
ment and up-to-date onboard training. 
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PLAN 
NOWTO 
ATTEND 
THE • 

1966 
1967 
1968 
196 
97 

NATIONAL SAFETY CONGRESS 
OCTOBER 24·21, 1966 I CONRAD HILTON HOTEL , CHICAGO 

The Congress is always a big week, a worthwhile week 
for the 13,000 safety people who a!tend. 

At the '66 Congress you can meet other safety people, 
with the same problems and responsibilities as yourself. 
You can exchange views and ideas on accident preven· 
tion, health, hygiene, and fire prevention ... on safety 
in industry, traffic, schoo l, at home and on the farm. 

You can see the largest of all safety equipment exhibits 
at the Congress ... an opportunity for you to make well· 
informed buying decisions for your company. 

This four·day educational program, planned and pre· 
sented by the National Safety Council, can be your 
most thought·provoking, most worthwhile safety expe· 
rience in 1966. 

Make plans early to attend the 1966 Congress and bring 
the other people in your organization who have safety 
responsibilities. 

NATIONAL SAFETY COUNCIL 
FUTURE CONGRESS OATES 425 NORTH MICHIGAN AVENUE: CHICAGO, ILLINOIS IDl11 

1961 October 23·26 
1968 October 28·31 
1969 October 21·30 
1970 October 26·29 
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022.35·25 25 
022.35·26 26 
022.35·27 27 
022.15 

1·9 10 or 
Title copies more 
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Civic leadership; Church, Women, Youth , Farm .75 .60 
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Construction; Public Employee .75 .60 
Electrical Equipment .45 .40 
Food & Beverage, Meat Packing, Tannine 
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Industrial Subject Sessions ; Associations 1.00 .90 
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Organization'-_______________________ _ 
Address. _________________________ _ 
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BILL TO, 

Organizationl _ _______________________ _ 
Address ________________________ _ 
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Customer's Purchase Order Number ________________ _ 

MAIL TO, NATIONAL SAFETY COUNCIL 
425 North Michigan Avenue • Chicago, Illinois 60611 

2M 12&502 022. 3S-14 

80 




