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STEVEDORING . SAFETY IN HAWAII 
By THOMAS J. McCABE 

Industrial Relations Directorj McCabe, Hamilton & Renny Company, Limited 

There are six stevedoring contractors in 
Hawaii. Two of these arc in H onolulu, my 
home port; two are on the Island of Hawaii; 
there is one on Maui, and onc on Kauai . My 
experience covers service with both Honolulu 
Companies and with } Iatson Terminals in 
San Francisco. In this experience, I have 
been given responsibility for safety on both 
a speCial ass ignment basis and on a genera l 
basis. At the present time, the Safety and 
Training Director of the McCabe Company 
is assigned to the Indu s trial Relations 
Section. 

In four of these six stevedoring com­
panies, the safety function is organized on 
a staff service basis with the staff safety 
officer reporting to either an Industrial Re­
lations officer or the manager of the com­
pany. In the other two companies, one of 
which runs a rather speciali zed operation, 
the safety function is assigned as collateral 
duty to "the Operating Superintendent. Gen­
erally speaking, in Hawaiian Companies, the 
safety ' f'unction is most often included as 
part of the industrial relalions function. 

The/ stevedoring companies vary consid­
erably in size. My com!)aIlY employs 480 
I.ongshoremen. Castle & Cooke T erminal s, 
also in the Port of Honolulu, employs 
approximately 400 men. Hilo Transportation 
& Tenninal Company situated in Hilo on 
the Island of Hawaii has 60 men. Kahului 
Railroad Company in Kahului, Maui, 70; 
and Kauai Consolidated Terminals Co. at 
Nawiliwili on the I sland of Kallai, 60. 
Kawaihae Terminals, also all the Island of 
Hawaii at Kawaihae is small and has steady 
employees only to receive bulk sugar . Part 
time workers are brought in for ship op­
erations. The companies handle over 1,000,000 
tons of bulk and ap))rox imately 2,500,000 
tons of general cargo annua ll y. The general 
cargo figure does not include container ton­
nage. By far the greatest percentage of the 
bulk cargo handled at all ports, except 
Honolulu, is raw sugar. The great volume 
of container tonnage is stc\'edored by Mat­
son Tenninals lI sing longshore labor bor­
rowed from the McCabe Company. 
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Except for the ~1cCabe Company. the 
stevedoring and terminal com pa ni es are 
owned and operated by the large H onolulu 
based corporations that have sligar interests 
on the various islands. A ll these corporations 
provide special staff safety assistance to their 
stevedoring companies when it is needed . 
Each of the stevedoring companies has its 
own longshore work force and in Honolulu, 
the companies lend each other men for peak 
work loads. The men are represented by the 
1 L ~VU and although the industry bargains 
jointly with the Union, each company signs 
its own separate labor contract. 

By far the greatest number of vessels 
served by the industry are engaged in berth 
line operations, therefore, most of the time, 
the longshoreman is assigned to work Ot1 

vessels that are in first-class condition. With 
all these ideal conditions it can be readil y 
seen that the Hawaiian stevedoring industry 
is in an unusually favora ble position to chalk 
up a good record in the safety field. The 
obstacles that a company encounters in try­
ing to achieve better safety performance 
are e n countered to a lesser exten t by 
Hawaiian ste ... ·edores. 

In 1958, Mr. Robert W'eir, manager of 
Kauai Consolidated Terminals, pre))ared a 
paper entitled : "What We Are Doing To 
Reduce Accidents." In this paper, he de­
scribed a very thorough and carefully 

. thought out program. I will be covering 
much the same ground in a different way. 

In 1953, the Hawaiian industry applied the 
concept of industry cooperation to the field 
of safety. This concept had already been 
applied to the j ob of negotiating our labor 
agreements with the union. The fonn given 
to the concept was the Industry Safety 
Committee. The name g iven to the committee 
was the Safety Sub-Committee of the Steve­
doring Industry Negotiating Committee. The 
program of the committee was to first agree 
on those features of a total safety effort 
that all companies could adopt, and then 
to propound recommendations on other 
safety matters which the companies would 
be free to adopt or not to adopt. 
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The agreed lIpon parts of the program 
were: 

1. That the managers of the companies 
give it their wholehearted backing and 
support 

2. That the primary responsibility for 
safety remain with the operating super­
visors 

3. That each company adopt a written 
safety policy 

4. That each company join the National 
Safety Council 

5. That eadl company comply with a 
uniform method of compiling injury 
and accident statistics and reporting 
these on an industry basis 

The so-called voluntary part of the pro­
gnUTI included such subjects as methods of 
providing personal protective equipment, the 
kind of safety training that would be done, 
whether or not a standard recommended 
safety code would be adopted, policies on 
pre-employment physical examinations, and 
administration of first-aid programs. 

An important part of the program was 
the staff help that was m<lde :nrailable to 
tile operating people. The staff people pro­
\·ided much of the initiative and follow-up 
tIlat made the action program of the operat­
ing man complete. Staff people, because of 
the nature of their work were accllstomed to 
finding out about each other's programs and 
policies so their help made the whole pro­
gram easier to administer. 

The most significant follow-up device used 
was the All1lUal Tndllstry Report. This grew 
out of the requirement that the companies 
comply with the standard accident reporting 
procedure. The first annual repon combined 
the results of three years of experience by 
going back and picking up 1951 and 1952 
and reporting these years along with 1953, 
the first year of the program. A rather 
complete and technical annual report "..'3S 

published for each year through 1959. Since 
1959, the cause analysis statistics part of the 
report has been dropped; and the accident 
statistics have been reported annually in a 
simplified two-sheet summary. 

The annual report was a crowning success 
as a management audit technique. The first 
full year of experience that could be com­
p<lred with the base period average was that 
of 1954. The 1954 report showed a frequency 
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rate of 42 as compared to the three year 
average of 70. This was an improvement 
rate of 40 per cent. The severity rate and 
lhe average time charge figure showed an 
equally good improvement. The obvious COIl­

clusion was that the agreed-upon program 
and the spark provided by the industry ap­
proach had accomplished the desired result. 

The audit convinced management that its 
course of action was wise and productive 
of good results. The industry settled down 
confident that it had the tool s, the skill, and 
the knowledge to run a successful safety 
~md accident prevention program, and that 
progress would result in the future from 
persistently applying the Jlroven techniques 
of the program. 

Progress, howe\'er, was not easy. In the 
next six years frequencies improved and 
varied from a low of 33 to a high of 39 or 
an average for the period of 36; this was 
a 49 per cent improvement over the base 
period figure. Since 1960, however, the aver­
age frequency rate has climbed to 48 and 
this is only 22 per cent lower than the base 
period irequency. To illustrate how elusive 
progress is, in I %4 the industry experienced 
117 disabling injuries which is lhe lowest 
numher ever recorded in its .history. This 
compares with a base period average of 257. 
But the man-hours were also ' the lowest on 
record in '64, <lnd the best ,';'e can say for 
lhe resulting frequency rate is that it is the 
8th best recorded in the last 14 years. It is 
appropriate to ask here then, what has hap­
pened since 1960 to cause this ,,,'orsening of 
the industry record? 'What has · hal)pened to 
stevedoring safety in Hawaii in the last 
four or five years? One of the more drastic 
ch<lnges was the great reduction in exposure 
hours brought on by technological change. 
This had to be done without offsetting safety 
improvements in the operations not affected 
by change. 

One of the first g reat technologicat inno­
vations ''''as the Matson container program. 
On September 22, 1958, Matson inaugurated 
its Vlest Coast-Hawaii.m Islands Container 
Service. Containers were carried on the deck 
of the Matson C-3 Hawaiian Merchant. The 
containers were discharged to flat cars by a 
shore based whirly-type-gantry-crane and 
transported to the rail terminal where "break 
bulk" containers were sorted to the container 
freight station, and the "store-door" con-
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t<tiners were sorted to trailers for pick-up 
by consignees' tractors. 

Each container load of ca rgo, henceforth, 
di scharged ill H onolulu saved a substantia l 
number of longshore manhours so that ex­
posure hours \vere considerably reduced. The 
break-bulk operations WeTC performed by 
non-longshore labor away from the dock 
areas, so even when there was cargo handling 
work to be performed in conjtlllction .. "ilh a 
container movement, it was not performed 
by the longshoreman; once the container 
moved out of his jurisdiction, it;\vas gone 
and there was 00 further "\-\lork for him until 
it was to be loaded back aboard the ship. If 
there was cargo in the container at this 
point, the iongsl,oreman did nIDt put it there. 

On :May. 24, 1960, the full container ship, 
the converted ).htson C-3, the Hawaiian 
Citizen put into Honolulu on her maiden 
voyage from the West Coast. All the stand­
ing and running gear had been stripped 
from the Citizel1. She had a capacity of 436 
containers. She was discharged by a combi­
nation of the whirlv crane previously men­
tioned and a speciaU)' designed type of gantry 
with a cycle of one container every two 
minutes. The containers were off-loaded to 
trailers or to the ground. I f trailers were 
used, yard hustlers did the hauling. If the 
containers were grounded, straddle trucks 
were used to transport the container. These 
are similar in design to the st raddle trucks 
used in lumber operations; however, they 
lift from the top and can double deck an 
8' x 8~' x 24' container. 

On September 19, 196j, the Hawaiian 
Monarch. an A rgosy Class vessel, replaced 
the Hawaiian Citizen as the carrier for the 
heavy volume container trade. The ).·10narch 
on its maiden voyage carried 650 containers 
westbound and 192 automobiles. Homebound 
she carried 589 containers, and 2500 tons of 
molasses. 

The Monarch and the Hawaiian Queen, 
the second A rgosy Class vessel which will 
sail on her maiden rtm in December of thi s 
year, cost Matson 17 mi llion dollars. This 
investment is paid for by greater freight 
ca rrying capacity per voyage, additional voy· 
ages in a given period of time due to faster 
turn-around time. and by a great ly reduced 
requirement for longshore manhours. 

The reduced rcquirement for longshore 
IllRnhours, from a safety point of view, re-
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su it s in such a great reduction in overall 
·industry e.rpo.mre IWHrs that a crcditable 
frequency rate maintained on some consistent 
basis has become difficult to achieve. 1 n the 
face of such a far reaching technological 
change in the industry, it becomes apparent 
that the gross improvements of the past 
may no longer be good enough to do the job. 

The industry program needs to include the 
complete refining of the operating procedures 
used in the conventional operation to make 
sure that the sRfety elements of each cargo 
handling job and of each related cargo han­
dling activity are completely prescribed. To 
the extent that it is practical, we should take 
our cue from the container and other spe­
cialized operations. These operations have 
been highly rationalized, and a great deal 
of capital has been expended to insure safe 
operations. 

For example, the Hawaiian l\.'10narch is 
designed to carry 192 "live automobiles" on 
eight decks located in hold No. 1. \~re en· 
counter in such an operation the possibility 
of gas spills and the certainty of carbon 
monoxide cmission along with the cmission 
of exhaust fumes. Accordingly, we find that 
hold No. t is provided with five ventilation 
supply systems and utilizes a natural exhaust 
system. Four of the mechanical supply sys· 
telllS are designated as "At Sea" systems and 
are to be in operation at all times when 
there are any automobi les in hold Ko. 1, both 
a t sea and in port. \Vhile at sea, the system 
is basically used to evaporate any gas spills, 
delivering about one CFM (cubic feet per 
minute) per square foot of deck area; in 
port, it assists in expelling automobile ex~ 
hallst fumes. 

The "In Port" system consists of a single 
15,000 CFM blower located on the upper 
deck. It is to be in operation at all times 
when automobiles are being loaded or dis· 
chRrged and is principally used to expell 
auto exhaust fumes. The ducting is arranged 
to serve every automobi le deck in hold No.1 
from the tank top to "A" deck. But it is 
intended that only one deck, the one cur· 
rently being vwrked, shall be served at any 
given time. The selection of the deck to be 
sen'ed is by manually operated dampers in 
the supply trunk at the diffuser. Dampers at 
other than the working level shall be closed 
causing the entire capacity of the system to 
be supplied ;'It the working level. 
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Both the "At Sea" and " Tn Port" systems 
are provided with a bridge a larm to indicate 
!-'loppage of the venti lation [<ms, Controllers 
and push buttons are wired for local manual 
slart-stop, remote shutdown from the bridge 
and automatic shutdown b:y discharge of the 
CO, 5ystem for Hold No. I. In addition to 
tit is efficient blower system, provi~ion has 
been made for fire protection, e<tse of :l.ccess, 
and fool-proof operation of the automobile 
hoisting mechanism. 

As a lire control measure, aU levels in hold 
No. I are provided with a smoke detection 
system which sounds an alarm on the bridge 
a nd a CO, fire extinguish ing system. The 
CO: system for the auto hold is operated 
manually from the bridge or the C02 control 
station (located in the port side passageway 
on the 1st Deck just aft bulkhead 64). \-Vhcn 
CO, is discharged into the automobile sp.aces 
an alarm is sounded throughout the hold. 
All ship's personnel ;md longshoremen are 
illStrtlcted to letl.ve hold No. I immediately 
upon hearing this alarm. 

For safe access to all decks in hold No. I , 
fully enclosed inclined ladders are provided. 
These are located at the ship's centerline 
"gainst the aftermost bu lkhead of each level. 
Entrance to the stai rwell is provided at the 
Upper Deck, centerline, (the after end of 
the forward house). Self -closing doors lead 
to each automobile deck. This stairwell does 
not provide access to the crew quarters or 
any other non-automobile compartments. 

The system provided for hoisting the autOs 
in and out of the ship Ims been engineered 
for fool-proof operat ion and for maximum 
safety. The equipment is insta lled for op­
eration through a side-l>ort on A deck. It 
is essentiall y a bridge crane with a tele­
scoping trolley arrangement. The operator 
heing positioned in a ctlb which travels with 
the trolley, rides out over the s ide of the 
sh ip and back in over the hatchway. The 
cab is completely enclosed and is glassed in 
on three sides with jealousie type windows. 
These give protection from wind and rain 
as required and the operators' side-vi sion 
po tential is as much as 240~. His vision 
down on the apron is complete, but into the 
hatch he can see onl y the hatchway area and 
the automobile ready for hoi5ting. By each 
deck opening, however, there is a micro­
phone installed which the hold men lise to 
tell lhe winch dri\'er to "hoist away." 

M (lrilll' Scclio1l 

The hatchway is similar in design to an 
ele\'ator shaft. Four heavy dilly tracks are 
installed, two on each side of the hatchway. 
These control the precision pos ition ing of 
the automobile lifting cage. At the point 
where the cage first enters the hatchway, 
heavy dUly "V" guides are installed on the 
hatchway at the top of each track to guide 
the cage into the track. The winchdriver 
achieves comillete control by means of a 
single " joy-stick" lever. Fine adjustment and 
control of the movements of the cage are 
accomplished by automatic contro ls. The 
horizontal movement cannot take place until 
the lifting cage is "two-blocked" with the 
trolley. 

Going outboard, the trolley automatically 
slows d OWll when it approaches the outer 
limit of movement, and it must be fully ex­
tended before the carrier can be lowered. 
Coming inboard over the hatchway, the hori­
zontal movement is automatically stopped. 
T f tile I rack positioners for the cage frame 
are missed, however, a by-pas~ C011 trol is 
provided for a fine adjustment. Once on the 
way down into the hatch, the li fting carrier 
is controlled by apr e - set deck selector 
switch. The switch has to be activated to 
get down to the next deck as each deck load 
of cars is discharged, and once it's set it 
stops the carrier frame automatically at the 
deck being worked. Also, the vertical Illotion 
downwards in the hatchway is slowed down 
a deck ahead of the one being worked. 

On the vertical upward Illation, the carrier 
frame is automaticall y slowed down just 
before "two-blocking." As eadl deck is 
passed on the way up a warn ing bell rings. 
A microphone is provided on each deck for 
the holdmen-winchdriver commun ication. 
There is "Iso installed an emergency stop 
switch that can be used to stol) the whole 
operation. 

On the outboard upward movement, we 
find lhe s"me automatic slowdown of the 
carrier frame as it " two-blocks:' Finally, 
there is mounted on the trolley frame, a 
dept h gauge that is clearly visible to the 
winchdriver. This can be helpful in judging 
the point at which the downward movemelll 
of the auto cage over the side of the ship 
should he slowed. It also shows him that he 
has reached the deck le\'e1 in the sh ip where 
the work is being performed. 

Certain safety features have been installed 
for the handling of containers. On the 
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Monarch, the below-deck containers arc 
stowed in cell s and are interlocked vertically. 
The on-deck containers are interlocked vcr­
tically, and in addition are lashed down and 
the top tier is bridged horizontally. For the 
purpose of providing access to on-deck con­
tainers for unlashing and la sh in g work, 
ramps arc fitted onto the ship that load from 
the upper decks of the forward hOllse. These 
are of lightweight tubular construct.ion and 
arc raised and lowered by means of a hand­
operated winch. A lightweight alumi1lum 
bridge similar in design to a dock plate is 
used to bridge the successive rows of con­
tainers. This is carried by the longshoremen. 
The longshoreman who is call ed upon to get 
on top of the containers to perform the un­
lashing and lashing work finds the hazards 
in the climbing p."lrt of his job minimized 
by the availability of such dt:!vi ces. 

In the actual lashing and un lash ing work, 
some mcn :ue assigned all deck and some 
on the containers. Safety shoes and hard 
hats are required. Workers on top of the 
containers require a safety belt. Ail con­
tainers are fitted with rings into which the 
line is attached to the belt can be secured. 
The container unloading and loading se­
Quences are then carried out in a way that 
enab les the men to easily coordinate their 
movcmcnts with the movement s of the 
containers. 

From this discussion of the safety features 
built into the Hawaiian M011arch design and 
its operations, you can readily see that the 
Steamship Company wants to make opera­
tions on this new vessel as safe as possible 
for the longshoreman. These new operations, 
especially those involving the containers, in­
troduce a good many new and different tasks 
with their new and di fferent hazards. These 
operations, however, can be rendered almost 
foo l-proof and accident proof if the persoll­
nel is properly trained. There arc far fewer 
men involved, so the problem of coordination 
is greatly s implified. The range of tasks to be 
performed is extremely limited when COIl1-

p.."lred to the requirements of the conven­
tional s t evedor ing operation. S ince the 
degree of skill required to operate the intri­
cate container cranes is great. only a chosen 
jew Qualify to do this work. The gear re­
(wired to perform the operations is minimal. 
The movement of containers from sh ip to 
"hare and back again is repetitive. The pace 
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of work is rhythmical. All of these factor s 
cause us to believe that after these operations 
have been v .. ·ith us for a time and they have 
been perfected, we can be reasonably sure 
that they will be accident free. 

h1 addition to the rather dramatic change 
represented by the container operation, other 
changes have taken place that are a lso quite 
substantial. 

Shift 10 Bulk Cargo--Fertilizer to the 
islands used to move in full bulk loads 
supplemented by steady imports of sacked 
fertilizer. Now small bulk lots of fertilizer 
come in :md the bags have almost disap­
Ilea red. \Vith the shift to cOlltainers. more 
berth line compartments are 3vailable for 
bulk, and the addition of barge service to 
the islands has provided mOre space also. 
In April of 1959, a 10 silo bulk grain facility 
was built in the port of Honolulu. 311d in 
1964, a flour mill was built at the same 
berth, and the number of si los increased. 
Now practically all feed and flour moves 
either by container or in bulk. Hence, except 
(or foreign bagged fertilizer and the copra 
meal coming from the oriellt, the b.'\gged 
cargoes have almost disappeared. Although 
bagged cargoes have produced more than 
their share of strains ;lIld sprains, they have 
also prov ided the stevedores with a great 
mallY exposure hours \vhen the loads .of 
sacks were built in the shi;) and sorted on 
the dock. 

Shift to Ulliti::ed mid COJltailler Pineapple 
-The pineapple canners have been fighting 
hard for the past several years to lmver 
their costs of distribution. Thev have as a 
result adopted the container a~ld the unit 
load as primary methods of l'JJipping. The 
contailler we have already talked about; the 
unit load has not yet been discussed. It goes 
without saying, the unit load eliminates haod 
handling. Loading units is primarily a high 
lift operation. A 5000 pound machine is used 
in the hatch to put the units into stow, and 
the holdmen simply bnd the loads and dis­
engage the slings or the lifting bridle. Here 
again, longshore l11anholtTs per ton of canned 
pineapple stevedored have been greatly 
reduced. 

Loadill.g Scrap-Tn a small area such as 
is Hawaii, not much scrap cargo can be 
generated. Hence, the full ship gang was 
lI sed for the operation of loading loose pre­
pared sc rap and. when the trimming ,,;a5 

------------------------
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done, it 'vas done by hand. This avoided 
acqui ring high cost equ ipment for ,,,,hich 
there would be littl e usc. The fu]J~gang 

sc rap operation used to result in q1lite a few 
manhollTS of work for the l\'fcCabe long4 
shoremen. ).Jaw, we very rarely work a 
scrap ship. Two things ha\'e happened to 
produce thi s change. 

Fi rst, we had to change the method to 
one using shoreside cranes and scrap chutes. 
Tllen, Hawaiian \ ,Ves lern Steel built a mill 
at Barber's Point that requires 100 lOllS of 
sc rap a day, so instead of the scrap being 
shipped to Japan, it is marketed locally. The 
old operation us ing full ship gangs would 
require at least 15 men per hatch. In the 
new operation, with tub dumping using either 
sh ip's gear or a sltoreside crane, seven men 
are used . \Vith crane and magnet dumping, 
the manning is reduced to two men. When 
the chutes are llsed, five men are added 
for each of two chutes. Here aga in, a good 
number of manhours of exposure have been 
lost. \Ve have mixed fee lings about th is fact, 
because the scrap operations produced a dis4 
proportionate share of disabling injuries. 

Changes in Ship Design-Since 1960, 
many improvements have been made in the 
design of vessels of berth line operators 
serving H awaii. \Vhen a ship is equipped 
with topping lift and vang winches and 
t" .. 'en t),4ton booms at five of the six hatches 
and automatic hatch covers throughout the 
vessel, opening and c1o~ i ng and rigging time 
practi cally di sappears. These operations in 
the conventional stevedoring operation ra rely 
produce a disabling injury, so all the man4 
hours of exposure that have been lost here 
were practically accident4iree. 

All this talk about loss of exposure hours 
!'oullds like a safet), man's lament. The 
::trguillent I've been advancing, however, is 
that Ihe ability of the indust ry to control the 
hazards has not been impa ired in an absol ute 
sense, even though its perionnance in the 
last five years has worsened in a relative 
sense. Since 1960 the signi ficant reduction in 
eX \XlSU re hours has resulted in greater addi­
ti ons to the frequency rate with each di s4 
abling injury. 

Technical Sub 4 Co}}/Jllitlee-In add ition to 
the changes in the way stevedori ng is carried 
on in the l slands, a very basic change in the 
way saiety is :l.dministered took place in our 
industry. On ')"larch 21, 1960, the Secretary 

Marine Section 

of Labor of the United States issued a set 
of Safety and Health Regulations for Long4 
shoring. The~e were a ssigned to tile Safety 
Division of the Bureau of Labor Standards 
for admi ni stration and enforcement. Long­
shore s::tlety had become a matter of law. 
On September 16, 1960, the Hawaiian In­
dustry added a Technical Sub4Col11111ittee to 
its Industry Safety Committee. The Sub­
Committee was assigned these tasks: 

1. Make quarterly inspect ions of all opcra4 
tions 

2. Recommend corrective action to all C01114 
panies based o n the findings of the 
inspections 

3. Make avai lable technical material to assist 
safety t raining and education 

4. ~laintain records 
5. Advise the Pacific Area Supen'iso r ot 

the Bureau of Labor Standards of the 
results of the inspections 

J n addition to these basic duties, the Sub4 
Committee has evaluated the amendments 10 
the regulations that have been issued from 
time to time and has presented the ilHlustry's 
views on the American Standards Association 
MH 4Project, which was organized to formu4 
late a standard code covering dock safety . 
Also, one of the Sub4Committee members 
has come back to Chicago every year to 
attend the annual meeting of the Maritime 
Advisory Cargo H andl ing Safety Committee 
which is a National organization of m:l.rit ime 
organi za tions engaged in shorewide safety 
acti vities. The Sub4Committee has done effec­
tive work. The inspection work has helped 
the companies conform to the Federal Safety 
Code. In the meant ime, all the companies 
had devised their OW11 methods of training 
their supervisory personnel to li ve up to the 
requirements of the code. 

The Industry program ,vent along on this 
basis until Stptember 1, 1961. At this time, 
the Bureau of Labor Standards extended its 
safety division office to Hawaii. An area 
Safety Consultant was put in charge and 
pJaced under the super ..... ision of the San 
Francisco oITlce. The Consultant sought the 
assistance and cooperation of the Indust ry 
and th is was freely given. He has been in­
cluded in Sub-Committee di sc u ssions on 
various problems. He has done training in 
the companies. He has done training in the 
ranks of the men. The companies in turn 
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have shared informalion about Ihe activities 
of the safety consultant's office so as to be 
in a better position to salisfy the req t1i re~ 
ments of this office. 

In the meantime, the companies got ac­
quainted with the "citation." Each company 
that is issued a citation sends a copy to the 
chairman of the Technical Sub-Committee, 
and he in turn makes copies for everyone 
and distributes them 'with whatever comments 
he fee ls are appropriate. In this way, all 
concerned can more readily learn the rela­
tionship of the code to s tevedoring in 
Hawaii, not only in terms of the problems 
that are encountered, but also in terms of 
the 'way the code is applied by the authori­
ties to these problems. By far the major 
activity in all the companies now and for 
the past few years is getting around to all 
the operations on a daily basis to make sure 
that the Federal Safety Code provisions are 
complied with. 

Individ1l.al Company S.l/efy Activity-In 
addition to these daily inspections, the com­
panies carryon a variety of safety activities. 
Some of the companies use worker safety 
committees. \ ·Vhen they are used, the main 
obj ective is really twofold; to get the ideas 
of the men, to get them involved in the 
program, and to train them in the theory 
and practice of accident prevention. 

Some of the companies use itlCCtltive pro­
grams. Kauai Consolidated Terminals, which 
has not had a disabling injury since August 
of 1963, gives each man a $10.00 credit 
towards a pair of safety shoes if he goes 
the full year without incurring a lost time 
injury. Hilo Transportation & Terminal Co. 
gives a gang boss a $25.00 war bond for 
each month the gang avoids a lost-time 
inj ury. McCabe, Hamilton & Renny Co. gives 
the superintendents 3 steak dinner each time 
a zero disabling injury month is recorded. 
Castle & Cooke Terminals uses a "silver 
dollar award" program. Each time a dis­
abling-injury-free month is recorded, every­
one in the company gets a printed certificate 
of 3\'I-'ard in which are inserted four Ken­
nedy-haH-dollars. (Silver dollars could not 
be obtained.) 

Programs such as these have a sound 
psychological base. They signify to the em­
ployee that he is not being taken for granted. 
The employee knows he is expected to work 
safely ; but a cold business-li ke statement of 
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the duty doesn't have much appeal. The 
warm personal recognition of the incentive 
program appeals to him as an individual, 
and awakens in him an extra sense of re­
sponsibility. To not respond, is to ignore 
the efforts of the company to reach out to 
him, and an employee cannot bring himself 
to do this. Hence, although they have to be 
changed from time to time, incentive pro­
grams carried on by the companies have 
brought good results. 

Periodically the companies repea t their 
first -aid training programs for supervisors. 
This has been found necessary to maintain 
qualification certificates and to focus atten­
tion Oil the supervisors' responsibility for 
the safety of the men. 

Almost all the companies have invited the 
Labor Department's area safety consultant 
to help out with supervisory training. The 
Bureau's safety training specialists from the 
vVashington office have been asked from 
time to time to put on their very excellent 
program on safety for supervisors. All com­
panies participate in the National Safety 
Council's ~.farine Section Safety Contest in 
the general stevedoring category. 

All companies make avai lable personal 
protective clothing at cost and most even 
share the cost of the hard hat. Only one 
company has ever stocked safety shoes; the 
others have taken orders and have secured 
the services of a specia l representative to 
handle the safety shoe account. Extraor­
dinary items of personal protection such as 
special gloves, goggles, and respirators have 
been issued as required. 

Each company issues a written summary 
of safety experience each month. These are 
sent to the supervisory force and interested 
parties such as insurance company safety 
engineers and the safety people in the other 
companies. 

All of these activities are evidences of a 
healthy safety effort being made in the 
industry, and in the final analysis, it is an 
effort that will not be denied. In the last 
several years, it has absorbed changes that 
have been inimicable to good safety per­
formance without too great a penalty. 
Changes such as increasing weekly compen­
sation benefits and granting free cboice of 
doctor have had the i r individual adverse 
effect on the achieving of good safety per-

• 
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{ormance. There have been many other 
changes that have been eQually adverse to 
the general safety effort. This year, for 
example, in our experience through August, 
we have chalked up a total of 56 disabling 
injuries. Of this number, 25 were strains 
and sprains of one kind Or another. This 
could be discouraging to our Safety Direc­
tor, but he sees in such a record, a fairly 
high degree of hazard control. J £ the strains 
are mostly caused by the men involved, this 
fact speaks well for the operation. So al ­
though the comparative statistics upset us a 
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little bit, we are convinced the substance of 
the industry safety approach is sound. and 
we intend to stick with it. It has taught us 
all a good lesson. It has shown us what can 
be done with the device of ind11stry coop­
eration. \~e intend to strengthen the industry 
effort. "VVe need to refine the technical safety 
job we do. We are convinced that just 
as soon as the technological change and the 
government regu lation of the last five year~ 
has been completely accommodated, we will 
reverse the current trend and go on to 
ach ieve llew indus! ry safety records. 

MANUFACTURERS' CONTRIBUTION TO 
STEVEDORING SAFETY 

By O. S. CARLISS 
Manager ()f E ngineering, Yale & Towne Inc., P hiladelphia, Pa. 

Although what T am going to say may be 
applied generally to all manu facturers of 
equipment used to handle material on the 
docks, in the holds of vessels, and in transfer 
operations, I will confine my remarks spe­
cifically to industrial trucks. 

Not too many years ago materials han­
dling in the transportation industries was 
limited to cranes or hoists, hand trucks, and 
men. The size of the load determined the 
number of men required. Accidents were 
f re<luenl and often severe if not disabling. 
Records for the period preceding World 
"VVar II reveal the great number of hernia 
cases, crushed fingers and toes, and cuts and 
abrasions that were treated. A great deal of 
this has changed. 

The wa r years quickly taught us that 
there wasn't enough time to handle the 
staggering amounts of materi31 that had to 
be shipped overseas, by manpower alone. 
There just weren't enough men. Some new 
method for handling material had to be 
found. 

The U. S. Navy conducted studies to 
reduce "turn around time" and to release 
as many men as possible for other dutie s. 
The 1\ alional Academy of Sciences made a 
ca reful survey of the Occupational lIazards 
in the Stevedore Industry. 

The answer, which has carried over to 
the whole shipping industry was mechanized 
handling-the degree of mechanization de­
pending upon the type of cargo being 
handled. 

Mechanized handling, to be effective, must 
start ... vhell the goods are first being packed 
-it should 11 0t be an afterthought. 

The packaging should be planned with the 
materials handling techniques clearly under­
stood. \Vhen this is done goods can be 
handled both efficiently and safely. 

All areas of interest, shippers, carriers, 
equipment manu f acturers, organized labor, 
insurance compnnies, and government bodies 
have worked together to develop standards 
and codes to cover the handling of goods 
as they travel from source to destination. 
fn all of thi <;, the prime concern has been 
for safety of the men handlillg the loads 
and operating the equipment. 

The manufacturers have had a vital stake 
in thi s program. Too of ten we hear the old 
cliche about companies not caring, not being 
interested Or concerned about the people who 
operate our e<luipl1lent. This is not true. 1 f 
the workers do not like a piece of equipment 
and complain about u.;ing it, if the equipment 
doesn't take the usual abuse expected for the 
operation, if maintenance costs run high, or 
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"down time" is excessive, the users won't 
buy the equi pment. Although I believe that 
manufacture rs <Ire sincere in their efforts 
to constan tly improve their prodllcts and to 
make them safer to ope rate, the economic 
fo rces of the marketplace will force the 
improvements whe the r the manu facturer 
wants to or not. 

Over the past twenty-five years the manu­
fact lifers of industrial trucks have worked 
diligently to provide robust, safe, and eco­
nomic materials hand ling equipment sui table 
for a wide r<Illge of appl ica tion . 

During the period of tra ns ition from the 
non-elevating pl<It form truck to the modern 
fork truck, a large portion of the effort 
expended in design has been directed toward 
providi ng a safer product. 

T he fi rst forma l ized Safety Code for 
Powered lndustrial Trucks was issued in 
1950, by the American Standards Associa­
tion, a ft er four years of ,,,ork. This code 
was reviewed and reissued in 1955. It was 
::tgain stud ied. improved, and enlarged-to be 
issued as ASA BS6. t in 1959. Today this is 
the code accepted throughout the world. 
T t is the basic docul11ent for the sa r ety code 
recently a pproved by the F ede ration Euro­
pcenne de la 1.fanutention. J t is the basis 
of all considerations for the 'work under ­
taken by the International S tanda rds Or­
ganiza tion in the same area. Nm ... in 1965 
a complete rcview of thi s coele is under way 
to improve it atld better equipment will be 
built in accordance with the code. 

One paragraph in the introduction to thi s 
code h~s particular significance: 

"The use of powered industrial trucks is 
subject to certain haza rds that cannot be 
overcome by purely mechanica l means, bu t 
only by the exercise of intelligence, ca re, 
common sense, and adequate maintenance. 
Serious hazards are overloading, instability 
of the load, obs tructions in the path of 
travel on left, and the use o f equipment 
for a purpose for which it was not intended 
or designed." 

There are many areas under the gener;).} 
head ing ot "Safcty"-where the manubc­
hIrer mt'lst play an important part in the 
development of sa f e equipment <Ind sa fe 
methods of materia ls handl ing. 

First, is the design and constr uction of the 
equipment. Safety must be designed and then 
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huilt into a pieee of equipmellt. It cannot 
he added as an a fte r thought or an appendage. 

Ea rl y in his de s i g n~the manufacturer 
must cotlSidcr the operator. This comes under 
the head ing of "Humall Engineering" \ ... he re 
the designer is concerned with the physical 
di mensions of the operator area, the place­
ment o f control s, and the protection of the 
ope rator. 

Protection of the operator by means of 
an ove rhead guard is im po r tcll1t, and such a 
guard should be used at a ll times. A g reat 
deal of study has gOll e into e~tablish i ng tests 
for overhead guards. T oday, the specifica­
tions of a suitable guard can be found in 
ASA BS6.1. I calmot urge too strongly the 
use of ove rhead guards, especiall y where 
loads are piled or stacked higher than the 
operator wben he is on the truck, or higher 
than personnel who must work in that area. 

Our experience has Ueen that t he design, 
manufacture, and testing of overhead guarc~s 
should be left to the manufacturer. He IS 

the one who best knows hO\." to mount the 
guards on his truck, and how to obtain the 
requisite strength without interfering with 
visibility. 

The stabili ty of a truck under operating 
conditions is essential for safe ty. It was 
the manu tacturers who made the studies, 
analyzed the results and finally proposed the 
f our basic stability tests outlined in B56.1. 
The four static tests were developed 10 
provide a true indication of the dynamic 
effects of operation on the stability of the 
truck, both empty and loaded. The final t~st 
values were chosen onl y after a carelul 
stud \' had been made of thousands of trucks 
actu;,lly in operation in various ma terials 
hall(lling operations. 

Today these tests ha.ve world-wide accept­
ance. The test values established are intended 
for norlllal truck operation on smooth floors 
with vert ical stacks. \\Ihe rc the operati ll~ 
cond itions are abnormal, it may be necessary 
to deviate from the established values , but 
the four tests remai n valid as a means of 
determining the operating cha racteristi cs of 
the truck. 

Adherence to these t est values by the 
manufacturer does not gua rantee that the 
truck cannot be tUTlled over, b1lt it does 
mean that whe11 properly operated, tile truck 
will remain stable. 

• 
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Brakes on an industrial truck are also 
importanL. Yet too severe braki ng of a 
loaded truck might result in spilling the load 
with equally di ... astrotls results. The manu­
f acltl rer" conducted many tests be fore brak­
ing !'pecifications could be developed. The 
final values, as shown in BS6.l, are the 
direct result of those studies. One important 
p:Jint to be rcmembered is that braking is a 
driver-controlled functi on. The brakes all a 
vehicle must be adequate to stop it and hold 
it on the m:lximum gr:lde encountered in 
operation. On a fo rk lift truck witlt a load 
and l1la~t elevated, the dr iver must exercise 
great Cilre in applying hi:; brakes. Most 
important. he ~hollid be moving at a very 
low speed ;my time he has the load elevated, 
and shollid only move to stack or unstack 
the loarl. All travel should be done with the 
lood in a lowered posi ti on. Vv'ith all this, the 
fina l success of the operation will depend 
upon driver ski ll- not unlike driv ing a car 
on a slippery road . 

There i'i avai lable on some trucks, a speed 
limiting device which prevents the truck 
from attaining normal travel speeds when 
the load is elevated. The manufacturers have 
provided one solut ion to the problem, but I 
have fOllnd instances 'where the operators 
have nmde such devices inoperative. This 
we cannot control. 

Tt is simple to say, "Do not ove r load the 
vchicle." lt is an entirely differen t problem 
to make such a rule workable, especially 
since the weight of a pallet load or container 
or shipping crate is not known, and the 
markings arc not read ily seen by the truck 
operator. Here aga in, some manufacturers 
are offer ing sealed hydraulic relief valves. 
These relief valves in the hyd raulic lifting 
circuit cannot be expected to precisely limit 
the load carrying "bility of the truck. espe­
cia ll y when the "load center" has equal 
effect to actua l weight on overtu rning the 
truck. 

A ~ealed val\'e cannot be adjusted without 
breaking the 'iea!. It can prevent the lifting 
of dangerollsly over cap.a.city weight loads. 
This is certainly a step ill the right direc­
ti on. but not a cure-all. 

One problem area, fuel handli11g, has re­
celltly received :lttelltioll. The most C0l111110n 

industrial truck used in stevedoring opera­
tion~ is gasol ine \lowered. Tllrl1 the combined 
e n·ort .. of the United States Coast Guard, 
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the operators and the manufacturer:;, a non­
spill fuel handling s),stem has been de\'oloped 
which should pe rmit safe re fueling of the 
trucks and other gasoline engine powered 
equ ipmenl. This device is still vcr y new, and 
all of us are having some difficulties ill 
installing it, especially all existing trucks. 
BUl it is <lvailable, and it docs work. 

The fire h:lzard fro111 improper or carele~s 
refueling cannot be minimized. Due to the 
structural design of piers, wharves, and 
espec ially shir)s, a relatively small fire con­
stitutes a tremendous danger to personnel 
in the vicinity. The use of diesel fuel tcnds 
to reduce this fire hazard, bllt I still would 
recommend llsing the nOll -spill system. 

All internal comhu'itioll engines produce 
ca rbon monoxide; some types, sHch as gaso­
line powered, more than diese l and propane. 
This prohlem has rece ived a great deal of 
attention fro111 the manufacturers. The real 
soll1tion to the carbon monox ide prohlem is 
st ill adequ:lte venti lation. If enough fresh 
ai r is blown into the hold of a vessel where 
a truck is operating, in all probability, the 
ca rbon monoxide content will be kept down 
to an acceptable level, below 100 parts per 
million. 

One device which will subs tantially reduce 
the emission o( carbOll monoxide is the 
Oxy-Catalytic mumcr. There are S0111C im­
portant po ints to remember about these 
devices. First, they mllst be carefully mai11-
tained and period ica ll y checked. Second, 
leaded gas tends to poison the catalyst and 
may reduce the effectiveness of the unit. 
Third, they must run hot to burn the carbon 
monox ide. Fourth, they are bUlky and SllS­
ceptible to damage. Fifth, the overall effec­
tiveness o f stich a ullit will depend upon 
how well the engine is maintained. 

Four o r five years ago we ran a series of 
tests llsing an oxy-catalytic mumer. These 
tests were conducted in a sca led room where 
we could duplicate condit ions of operation 
and cont inuously measure the CO content 
of the almosphere. \ ,Ve found with a properly 
:ldjusled carburetor and re:lsonably well 
main1ained engine, the oxr-cataly!ic muffler 
eliminated CO. Btlt '· ... e also fonnd with a 
poorly adjusted carburetor, running rich, (as 
carburetor" 1end to do as they go out of 
adjustment) the 11111t1ler could not handle 
the added load. The result vms a higher CO 
con tent than ' .... e had when operating a well 
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adjusted engine with the oxy-cala lytic ll1umer 
discollnected. The real danger is t1mt CO 
is not detected by the operator or othe rs in 
the vicin ity, and the operato r really has 
nothing but the heat indicator on the l11uffier 
to te ll him it is work ing. Nothi ng tell s him 
if a ll the CO is being burned to C02, if 
it is all bu rned to C02, or whether the 
CO, content is within allowable limit ". So 
venti lation is necessa ry with or without the 
Illuffier. 

Alternat ively, the engine can be adjusted 
so that it is not producing any CO. But 
when this is done, you will probably find it 
is running so le<ln tim 1 it doesn't have any 
power, and sti ll you should ventilate to 
remove the CO,. 

Due to the unique construction of both 
vessels and l)iers, there must always be a 
great concern over fires. Realizing th is, the 
Unit.ed States Coast Guard has provided for 
the use of certain types of internal com­
bustion engine powered trucks depending 
upon the cargo being handled. Basicall y there 
are two types of truck, the G, D, LP and the 
GS. DS, LPS. the "S" models have certa in 
additional safegua rds, primaril y, to prevent 
the emission of spa rks o r hot carbon p. ... r­
tides or flame in the event of a backfi re. 
Generally. this model should be used where 
combustible materials are being handled. For 
specific det a il s check the Underwriters' 
Laboratories bulletins :"I1\d the Code of Fed­
eral Regulations. This is another area where 
thru study, design, and collaboration with 
the cer tifyi ng orga ni zat io ns to establish 
l)roper test procedures, the manufacturers 
have worked to provide safer equipment. 

So far, I have been di scussing the design 
and construction of internal combustion en­
gine powered trucks. There are also electric 
powered trucks. Prior to \·Vorld War 11 , 
battery operated plat form trucks and small 
dock cranes were quite popular. T he main 
di sadvantages we re weight of the trucks and 
battery. low speed, and the need fo r charging 
C<lui pl1lent. There have been many changes 
over the last five years. One o f the most 
~ i gn ific::lI1t change is the lise of solid slate 
electronic control. In tltis way, the manu­
facturer ha ~ been able to supply a truck 
llaving periormance characteristics ::Ioout 
equal to a gasoli lle powered truck. These 
new controls eliminate the large banks of 
resistors cOlllmonl y used 0 11 older design 
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electric trucks. The result has bCCll more 
power available to do work, and a reduced 
fire halarci due to the eli mi nation of the 
resi sto rs. 

The battery manufacturers have been bll5y 
100. Over the last ten years, they have prac­
t ically doubled the capacity of the battery 
of allY given size. This has contributed to 
!Oome reduct ion in ovcra ll truck weight. Bat­
tery charging equipment is now usually of 
the rectifier type with no moving pa rts and 
l1luch simplified cont rols. All these improve-
111el1t~ enhance the IIsefu lness and saie ty of 
electric trucks for stevedoring operations. 

The Indust rial Truck Association is ;, 
trade associa tion o f indust rial truck man u­
hcturers with headqua rters in Pittsburgh. 
The major activity of this association is 
it s engineering committee. T he prime con­
siderations of the enginee ring cOl11mi ttee arc 
safety and standardization of those elements 
affecting truck operation . The engineering 
committee has worked diligently with the 
ASA, AS~'{E, government agencies and 
other bodies, developing apprOl)riate codes 
:md standards for s.1.fer equipment and safer 
operation of that equipment. The ITA also 
maintains communication with the Federation 
Europeene de la Mfl.nutention (European 'Ma­
terials Handling Federation) and cooperates 
with European 111fl.I1Ufactllrers and users in 
developing adequate recommcndations covcr­
ing both design and operation. Also, the ITA 
is represented on ASA Sectional Committ ees 
MH9, Longshoring Safety on the Docks 
M Hll. Power or H and Operated Trucks 
(ASA Sectional Committee MHll repre­
sents the United States on International 
Standards Organization Technical Committee 
llO- Power or Hand O pe rat e d Handling 
Trucks), and BS6, Sect ional Committee on 
Safety Code for Powered Tndustri al Trllcks. 
111 add ition to the act ual design and con­
st ruction of the truck, the manufacturers 
have worked thru the Industrial Truck A s­
sociation to develop maintenance instructions 
as cmbodied in Section 9 of ASA B56.1. 

The individual manufacturers also provide 
service manuals to gu ide the maintenance and 
repai r of their products. All the improved 
design work is of little value unless the 
equipment is mainta inell 111 good working 
o rder. 

Section 8 of ,\ SA BS6. 1 covers specifi c 
~afety rules and regulations. These rules 



were dcvclopctJ jointly by lhe many interests 
represented on an ASA cOlllmittee. Here 
again, the individual 11lan\lr~Cltlre rs ha ve 
material available for driver instruct ion. It 
is valuable information i f the d rivers read 
it over ;'I nd over again; it docs little good 
resting in somconc's desk dr<lwer. 

T o assist in properly traini ng drivers in 
the safe operation of their equipment, vari­
OllS manufactu re rs ofTer Driver Training 
Programs. Such programs arc prepared to 
assist users in developing driver training 
progr::lIns which can be slanted to their 
particular needs. A properly t rained d ri ver 
will be cap.'\blc o f moving mo re material 
per shift and of moving it sa fe ly. In the 
long run he becomes an asset not a casualty. 

In spite of the strides which have been 
made in the post-war years, the acciden t 
rate is sti ll very high. The latest available 
reports reveal some interesting da ta. Two 
thirds of the di sabling accidents occur on 
shipboaro, ;U1d most of these invo lve manual 
operatioll s such ;'\s stowing, breaki ng out 
ca rgo, making up drafts, or breaking down 
drai ts in the hold. 

Dockside, ill e story is somcwhat ditTerclll. 

ll far itle Sec/ ioll 

17 per cent of all pier accident s are at­
trib1lted to hcavy vehicle tr;ltlle 011 the 
docks. S ignificanll y, onl y sli gh tly more than 
2 per cent of all stevedoring accidents were 
the result o f gea r or eQuipment f<l ilu re. 

The g reater use of containers, a.nd pal­
letized loads, due to tile increa:::ed weight s 
involved, wi ll requi re more and better 
mechanized handling. Today. many operators 
have full time safety enginee rs studying 
every aspect of the problem. Because, besides 
the moral obl igation and the normal concern 
fo r anyone who is injured in any way, there 
is the inescap<l.ble cost of these accidents, and 
ultima tely these staggering costs must be 
l:k'lssed along to the consumer. 

Reports from the various agencies ;"to 
make one observation- the need for worker 
training in sa fe practices. All the booklets, 
codes and regula tions mean very little unless 
the ind ividual worke r knows about them, 
stud ies them, and follows lhe instructions. 
The problem centers around teaching and 
practicing safety uncler a system of casual 
employment. I t is going to take the COIll­

bined efforts of labor , management, and the 
equipment m::lllufacturers to effectively re­
duce the acc ident freq1lency in stevedoring. 

STEVEDORING SAFETY IN THE PORT OF BOSTON 

By JOHN S. DENNEHY 
Manager, Boston Shipping Association, Inc., Boston, Mass. 

As ] was s itting in my office thinking of 
my talk for this session, my gaze centered 
upon a picture on the ' .... all of lhe Nuclear 
Ship Savannah. 11 igh in the clouds above 
the new ship Savannah was the old Sailing 
S hip Savannah, with its billowy sail s. pro­
pelled by the wind. The new ve3sel is 
propelled by nuclear energy, not dependent 
on the vagaries of wind ancl weather but a 
self-sustaining unit. 

How does our sa fety program on the 
waterf ront compare? Have we modernized 
the approach to safety, or do we depend 
on the vagaries of thoughtless acts of 
omission and commission. which are divorced 
f rom the thorough thinking employed in 
adequate motiv:l.t ed thought-or have we 

gone even a step furt he r and become de­
pendent on legisla tion alone for our safety 
prognllll ? 

The legislati on which we have been living 
with can effectively remedy the mechanical 
deficiencies that have ex isted, such as unsa fe 
g'<mgways, poo rly fi tting hatch boards, poorly 
stowed cargo and the like-but it behooves 
me to determine how stich legisla tion can 
effectively impart safety into the minds of 
our longslloremen. 

T he daily UI15.:'l f e acts such as throwing 
stevedore gear into the ship's hold or onto 
the dock, fai lure to Jock and secure pontoons, 
fail ure to keep walk and wo rk a reas free 
of bridles, wires a nd guys, and putting that 
ex tra ('a r ton 0 11 an otherwise safely built 
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draft cannot be resolved alone by the police 
action of the Department of Labor. 

How do \\le avoid these unsafe acts of 
omission and commission? 

H ow do we motivate? 

Must we ah\lays learn th rough experi ­
ences? 

Must the longshoreman be hurt or maimed 
before he learns? 

\Ve can emphasize economies that inure to 
an employer with a [ow accident frequency 
and compensation rate, but the benefits to 
the employee are far more fruitful. 

The cOllversion from the sailing shi p to 
the tlUclear ship took experimentation, so, 
too, must 0111' approach to safe ty take exper­
imentatioll. The present day thoughts of 
"will do" to the updated thinking of what 
we "should do" concerning safety must have 
a renaissance and rebirt h of new progressive 
thought. 

The embryonic thinking of safety pro­
grams with such inllovations <IS hard hats 
and safely shoes of the Clipper Ship cra 
III list progress from the thoughtless thinking 
of the fe llow employee and hi s ads of 
COlllmission warranting such out ward visible 
protection, to a positive f rame of mind which 
will promulgate the s:lfet)' attitude. The 
unmotivated action of the liatcllll1an who h:ls 
thrown a sling into a hole, or the haler who 
has left protruding nails in dunnage in a 
walk .... ay, must someway be moved to 
realize the potent ial co n seq uenc e which 
could res ult in injuries or death to a fellow 
employee. 

In nearly all instances the Clipper Ship 
did make port and did di!"lcharge its cugo. 
Therefore, why have we interested ourselves 
with innovat ions which have perfected the 
power that is found in the J\uclcar Ship 
Savannah. The answCr is obvious, that there 
was no guarantee as to when and if the 
Clipper Ship would make port. Nor do we 
have such guarantee 110W that the Nuclear 
Ship will make port, howe\'er, we must 
admit that we have reduced the probabili ti es. 

Likewise, if we can find the solution to 
the control of the unlllot i\'ated action of the 
employee, we \\-' ill reduce the frequency of 
uninhibited disinterested action on the part 
of that 10ngshorem;m whose conduct may 
resu lt ill injuries and sometimes death. 

16 

You must know lhat changing limes de­
mand changing approaches. The operator 
that sits ill his office and cla ims a perfected 
saiety program providing minimum accident 
frequencies that is affording him a reduced 
compensation rate could be the very 111an 
to Wh0111 1 am directing Illy thoughts. 

In prepar ing my talk I read extensively 
the thoughts of other men of (ar grea ter 
talent. l have read ar ticles concerning posi­
tive programs, industrial innovations, super­
visory respons ibility and altitudes o f al1 
phases. The end result was that the most 
enjoyable and we ll written treatmen ts on the 
subject of safety were not necessa rily tlte 
most thought-provoking. Therefore, 1 have 
reached but one conclusion and havc decided 
to tell yOll what 1 believe has been successful 
in the port of Boston. 

Formerly, we in the Port of Boston, prior 
to \Vorld ,"Var lI. like many other ports, 
considered manpower expendable. The ac­
cepted philosophy of a dead man pe r mile 
of tunnel cOllstruction or a dead man per 
floor in building skyscrapers, was cOlllmon 
knowledge. Then when the war came alld 
absenteeism and lost time fr0111 acciden ts 
became a Ill:ljor concern to the employer 
because of the limited manpower available, 
he began positive programs of safety to 
avoid assembly line breakdowns and achieve 
product ion schedules. 

\Xe can note with pride and envy their 
remarkable progress through the yea rs. We 
also note that they are still not satisfied 
and continue to make e\'Cry effort along 
the lines of "Three-E" think ing. 

By "Thrce-E" thinking we arc referring 
to engineering, education and en i orccmcnt. 
They ha ve engineered their operations to 
be as safe as possible. They have enforced 
regulations apropos to specific endeavors, ~Uld 
though splendid their educational programs 
have been, it is m)' belief that the ultimate 
has fallen short of fulfillment. \\'e have 
in the past tra ined our employees and at the 
same time minimized educ:lting them. In 
educating the employee we are broadening 
their knowledge and understanding, in t rain­
ing we are developing their skill and expert­
ness of thi s knowledge and understanding. 

vVe must now progress ollr safety pro­
grams to the "Three-~['s" o( Educ..l,tion-
1'[odernization, MOlivation and )'hnpower. 
By cliches il\ld symboli!'ms we are not t rying 



to impart to you gentlemen a "gray flannel 
sui t" approach to safety. ft is management's 
mandate to modernize its efforts and moti­
vate the thinking of its manpower. Safety 
must be an integral part of the man-and­
machine combinat ion. It has been done with 
the machine usi ng various methods. Xow 
we must modern ize the "thinking" of our 
man power, if we arc to real ize trtle progress. 

The legislalion has provided, by com1ml­
sian, :1 sa le place fo r the longshoreman to 
work with it s regulation 011 the employer. A 
further burden has 110W becn lhr\lst on that 
same employer-the ob liga tion to overcome 
stoic thinking on the part of the longshore­
man, to instill a frame of mind that will 
motiv:lte a safety consciousness at all times. 
\Ve. in our area, have progressed to con­
trolling the overt acts of commissi01I that 
are obviously unsafe. Our next endeavor 
has been to indoct rina te the enwloyee to 
positive thinking, to remedy his acts o f 
omission and, therefore, to act fo r himsel f 
by remedying the negat ion oi inaction of 
though tless conduct where results had de­
manded moti vating action. 

It is my belief, though doggedly the 
progress has been at ti mes, that we have 
indoctrinated our employee "not to throw 
that sling into the hold of the ship." \Ve 
must now endeavor to have positive thought 
of "putling the sl ing onto the cargo hook" 
and lowering it into the hold. 

Our supen'isors must also be updated. No 
longer can we allow production alone to be 
his only motivation. H e must real ize that 
his duty encompasses the safe working 
philosophy concurrent with production. It 
mtlst he an integra l part of his production 
effort. H e must be fur ther educated so that 
he call train his employee in safe work 
habiH without the legislative enforcement of 
the Department of Labor and the accom­
p;U1ying monet:lry penalties which it provides. 

To this end, in Boston in early August 
of this ycar. with the cooperation of the 
Department of Labor, expcrt in!'=truction was 
provided to educate our su perviso ry help in 
the value, coincidental ·wi th production, of 
a sound safety philosophy. This was a 
further attempt on the part of management 
to plant the seeds of positive thinking and 
cultivate the fruits of safe work habits in 
the labor force. 

Through the expert instructions providcd 
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by the Departmcnt of Labor, Bureau of 
Labor S tandards. a symposium of safety 
was held to motivate and modernize the 
attitude of the supervisory personnel we 
have alluded to. 

Tn finaliz ing our steps toward modernizing 
the thinking in oLlr supervisory personnel, 
we attempted to answer tlte following 
Qtlcstions. 

Do otlr sllpervic:ors real izc the responsi­
bility that safety must be considered a thre:ld 
in the textile of the Ol)Cration, and that like 
thc whole cloth, if ;"t thread of that cloth 
is broken o r omitted, we jeopardize and 
threaten Ollr entire operat ion? 

Do our supervi sors realize the importance 
of 3ccidenl investigation and have they ever 
heen educated concerning the American 
Standard ~ofethod of recording and measur­
ing work injury experience and why it was 
developed? We know it was developed to 
lISC as a yardstick and measure of their own 
progress comparing safety. Do they? Mayhe 
a little pride would be helpful in moti\'a­
tional activities. 

A prompt and thorough investigation of 
anv accident will provide a two-fold obviolls 
he;lefit. Tt will minimize fraudulent claims 
and more important, it will affort. in Ill~ny 
instances. the opportunity to remedy a situ­
ation that could have occas ioned the incident. 

Do OIlT r:.upervi sors realize that safety 
sta rts "~lith thei r leadership? When accidents 
;"tre investigated and corrective action is 
taken, it r:.hows their concern to find t~e 
cause and remedy it. The success of their 
leadership can be reAected in the safe work­
ing attitude in the men for whom thcy are 
responsible. This is management's vi sible 
evidence of a positive attitude toward the 
men's safely and welfare. 

Setting an examille is concrete evidence of 
a sincere philosophy. How many of )'Otlr 

superv isors wear sa fe ll' c:hoes for example ? 
Do your supervisors realiLe the benefits that 
arc derived from good hOl1'5ekecping prac­
tices? the di il"erences between a trip and 
a fall or a major and minor injury? 

You know the minimal efforts to make a 
clean, clear, safe place to work are so 
economically worthwhile. Do they? Have 
they been made aware that they pay the 
price for every accident, eyen to the stamp 
that is needed to mail the accident report­
not the insurance company? 
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These are but a few of the many questions 
that were answered by thi s course of instruc­
tion to our supervisory personnel. ] t is our 
conclusion that with this knowledge our Sll­

pervisors arc better C]lIalified to train their 
subordinates. 

Furthermore, do not act like the grocer 
that made a practice of putl ing eggs in the 
bottom of the bag of groceries to be certain 
that they would not ellect the other groceries 
when they broke. Move your safety program 
and planning f rom the bottom of the order 

of sound business practices, and you wi ll 
realize that the t ime spent will not dampen 
your production nor rupture the receptacle 
containing your economic success. 

I would like to leave you with this thought 
-especia lly those w ho have the obligation 
to promote sa (ety: 

It is SOll nd bllsin e..<:s practice to delegate 
you r authority to subordinates, hO\vever, you 
are the masters of the vessels of Sound 
Safety Programs and therefore, you Catl 

tlOt de/coate rcsp01JSibilify. 

RADIO AND VESSEL SAFETY 

By R. B. McCULLOCH 
Port Capta in, The Ohio River Co., Huntington, W. Va. 

Radio or wireless, as it ' ... ·as first c... .. lled to 
distinguish between the wirc-linked telegrnph 
system and the wireless systcm of Marconi 
and others, came into being around the turn 
of the century. Although Marconi trans­
mitted the fir st trans-Atlantic wi reless signal 
on December 13, 1901. it wasn't until ]anu­
uary 3, 1906, that tlle first practical two-way 
wireless code tr;Jnsmission was made possihle 
by Professor Reginald Aubrey Fessenden's 
invention. Fessenden a lso transmitted the 
first 'wireless telephone message Christmas 
Eve 1906. The trials ;Jl1(1 tribulations of 
the early inventors and busincss people, their 
court battles, and so forth, would fi ll a book. 
Out of it cmerged a few strong communica­
tion companies and the Radio Corp. of 
America, a patent holding corp. that served 
as a clearing house for the pa rts manu­
facturers. 

The most important use of wireless in 
the early days, and still of paramount jm­
partance, is ship reporting. The multitude of 
communication companies and the lack of 
co-operation between the communica tion 
companies made thi s a hopeless task. The 
chit-chat between the ship operators added 
to the confusion also. 

I n 1910 the Congress of the United Slates 
enacted a law requiring all passenger ships 
leaving United States ports and carrying 
fifty or more persons and plying between 
ports 200 miles or more apart, to be equipped 
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with radio apparatus capable of transmitting 
and receiving mes~ages ovcr distances of at 
least 100 miles. This was amended hy the 
Communicat ion Act of 1912 to gi\'e Congress 
more power over wircle~s or radio commu­
nications. Also in 1912, the leading maritime 
nations held an international cOllvention to 
formulate regulations concerning the installa­
tion of radio apparatus aboard ship. The 
sinking of the steamer Titanic, Apri l 15. 
1912, with the loss of 1,500 lives, provided 
added illl l>ctus toward establish ing standards 
that wou ld provide greate r safety <It sca. 
The 700 li ves saved by the steamer Carpathia 
would have heen lost if the operator on the 
Carpath ia had not been li stening in past hi s 
usual time to go off .vatch. 

The safety a<;pcct of radio, as it applies 
10 shi ps, was carried fo rward by interna­
tional and domestic law to the present time. 
where all United States Ilas<;ellger ship\; <lnd 
cargo ships of 500 tons or more making 
international voyages are suhject to the 
International Safety o( L ife at Sea Con­
vention and the Communications Act, which 
requires all cargo vessels of 500 tons Or 
more and all passenger vcssels navigating 
in the open seas to carry radio. Cargo vessels 
of less than 1600 tons may use radio tele­
phone in place of radio telegraph. 

Practically every country in the world 
operates coastal radio telegraph stat ion<:. 
These may be government or commercial 



~tations. Almost all of thcm transmit weather 
reports to the ships at sea and <l11 will assist 
in the handling of distress. s<l fety, or ur­
gency lratTic. The frequency 500 KC has 
been set aside for distress use only. A ll 
coast stations and ships observe a silent 
period twice hourly to better hear a distress 
signal. 

In addition to the radio telegraph and tele­
phone stations Ihat serve ships at sea, radio 
direction finder beacons are world wide. By 
the use of special receivers, the ship can 
homc-in on severa l beacons and plot its 
position. Since \Vorld War TI, the use of 
LORAN or long range navigation has come 
into use by ships and aircraft. Synchronously 
emitted short pulses of radio frequency are 
transmiHed by the shore stations and re­
ceived by the ship or a ircraft. The relative 
time of arriva l of the pulses is measured 
by the LORAN equipment. From special 
charts or tables prepared for the pair of 
LORAN stat ions involved, the line of posi­
tion of the shi l) or aircraft is determined. 
Similar observations made on a second pair 
of LORAN stat ions yields a second line of 
position. The intersection of the two lines 
establishes the fix. 

\"leather information from stations asllOre 
and ships at sea is plotted by the maritime 
countries and broadcast to the ships on 
special C<luipmcnt that produces a facsimile 
map of the high and low pressure areas 
to be found almost (l it ovcr the world. 

The U. S. Coast Guard operates on both 
coasts of the United States a system ca lled 
AMVEH, meaning automated merchant ves­
sel reporting. Practically every ship at sea 
participates in this. Their daily position, 
course and speed is put into an electronic 
brain. \Vhen a distress call is received, the 
electronic brain reveals the nearest ship. This 
saves preciolls time in case of distress. The 
nearest ship is advised of the situation and 
others are relieved of the burden of speeding 
to the scene of distress. 

RADAR, developed during 'World vVar II, 
has been a great safety boon to all shipping, 
especially those ships or towboats that op­
erate in close waters. The success of 
RADAR depends all the knowledge and 
ability of the master, or pilot, or navigating 
officer to recognize and I1ncler~tand the 
picture prcselllco by the I{ADAR scope. 

Marine Secliml 

At sea the t>OSilions of ships on the RADAR 
scope is plotted to determine course and 
~Jleed . On the ri vers there is not time to 
plot and the navigator depends on bridge 
to br idge radio for this information. 

Oddly enough, with all the complex elec­
tronic gear aboard ocean li ners and cargo 
ships, they lack a direct bridge to bridge 
radio that would establi sh instant communi­
cation between two or more shillS approach­
ing one anotber in the fog. There is a 
move afoot in the United States to establish 
a single-channel VHf. radio for navigation 
use only. The captive effect of high fre­
quency VHF-FM lends itself very well to 
this type of communication. If three sh ips 
wcre in an area, the two closest together 
would be a.ble to override the signal from 
the third ship farther away. Since you are 
more concerned with the ship near-by, this 
would make an ideal n:lVigation radio. 

The maritime radio telephone system in 
use on the Great Lakes was developed 
through the ro-ordinated efforts of the 
United States and C<utadian shipping in­
terests shore sta tion operating companies and 
the government agencies of both countries. 
It se rves the vessels of both nations through 
an integrated system. Any vessel can contact 
any shore st:lt ion Or be contacted by any 
shore stat ion at ;'Iny time. 

An "agreement between the United States 
and Canada for promotion of safcty on the 
Greflt Lakes by means of radio" requires 
that all vessels of 500 tons or more, together 
with certain other s III a 11 e r vessels, be 
equipped for and lise radio telephone for 
safety purposes while navigating the Great 
Lakes. This agreement establi shes 2182 KC 
as the safety. distress, and calling channel 
and requires that all compulsorily equipped 
vessels be equipped for monitoring and op­
erating on 2182 KC and for inter-communi­
cation on the ship to sh ip channel of 
2003 KC. 

The present integrated safety, navigational, 
commercial ship-to-ship and ship-to-shore 
radio system utilizing 2182 KC as a common 
meeting ground is the result of studies made 
in 1937 by all concerned. This program also 
brought into the system about 80 Coast Guard 
stations, al\ of which moni to r the sfl fety and 
di stress channel 2182 KC. The Great Lakes 
system has been very successful. 
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Radio O il the , .. 'estern r ivers or ~'1i ss i ssipJli 
ri ver sy~t elll is not c0111 plll so ry and just grew 
like "Topsy." 111 general, the system fo llows 
the Great Lakes pattern with 2182 1,:C 
being the safety , di ~trc!'s, :-Ind calling chan­
nel. Due to the [ollg-range ch:uactcr isti cs 
of 2 MC radio, the one ch;lIlnel for boat-to­
boat operation is very over loaded . The use 
of VHF \vil[ relieve this condition. 

Although not compulsory. the use of radio 
on the western rivers system has been a 
major fac tor in safe operation on t he narrow 
waterways, espec ia ll y during fog and RA­
DAR operation. Practically every towboat 
and many yach ts a re equipped with t \vo-way 
radio. 1 am very famil iar with the use of 
radio on the rivers and could spend a good 
deal o f time recoun ting messages imllliring 
about variolls ailment s such as sunburn, 
snakebite, mouth-to-mouth artificial respira­
tion, and how to make time with the red 
headed gi rl that li ves around the next bend. 

Seriollsly, rad io has been a great help to 
the river pilot. Tnfonnation about sunken 
barges in the channel ;md so fo rth are 
qu ickly relayed tram one end of the river 
to tile other. Pilots that have been on other 
rllns are qui ckly posted when they start 
dowll a river that may ha ve changed com­
pletely in some places since thei r last trip. 
The ple:1sure boater mak ing hi s first trip 
on thet\'l ississippi river is quickly appraised 
of the hazards he will encoun ter during 
his day's run. 

The spiri t of co-operation and helpfulness 
is widespre<'ld. T he Imlucky pilot that has 
tun aground soon hea rs inqui r ies [rom 
p:l ssing towhoats wanting to know what they 

can do to help. Radio is indeed the g reatest 
aid to safe navig"ation the ri\'er pilot has. 

A lthough not cOlllpell ed by law \0 do so, 
the U. S. Coast ClIard has long recognized 
the importance of keeping watch on the dis­
tress i requencies. Coast Guard sta ti ons and 
vessels along i ll e coastal waters constantly 
mon itor the high seas radio telegraph fre­
quency, the radio telephone distress fre­
quency plus the military and airways di stress 
frequenc ies . It is not hard to understand 
the difficult job of monitoring so many 
distress frequencies. Howeve r , due to th is 
constant surveillance and the efficiency of 
thei r A['vlVER system, many lives have been 
sm'ed. 

Few people reali le the importance o f the 
Federal Communications Commission created 
In 1934. This dedicated and fo resigh ted 
group of commissioners and their assistants 
have a l! ocated space and ·worked with other 
na tions to reserve space for present and 
f tlture S:l fety radio systems. T his has taken 
a good deal of tact, understand ing and ha rd 
work preparing papers tha t would stand up 
ag'd.inst the world \\lhen presented at the 
international radio meetings. 

Tn spite of the world , .. ·ide use and in­
creasing demand for rad io frequency space 
by private and government interests, we have 
a ,vorkable and adeqllRte system of safety 
radio communications 0 11 the high seas, the 
lakes, and the rivers. Technical changes and 
the use of VHF will a lleviate the over­
crowding of t elepholle frequencies on the 
coast and on the rivers. The futu re looks 
good. Safe boating starts with an adequate 
radio system. 

THE MARINE CHEMIST- HIS DUTIES 
AND OBLIGATIONS 

By GEORGE A. HALE 
Marine Inspection Engineer 

The mar ine chemist is o ften looked upon 
as a necessary evil and somewhat of a bottle­
neck by a number of the traffic managers and 
port enginee rs of the barge lines. H owever, 
the repa ir yards anrl their personnel, espe-
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ciaJ[y the b:Hge cleaners. bmners and weid ­
el'S, hold uS in somewhat higher esteem. 

T he need for the se rvices of a gas chemist 
ill the marine industry apllcared in about 
1922 when the St;1ndanls fo r the Control of 
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Gas Hazards on Vessels to be Repaired was 
developed by the National Fire Protection 
Association. The original standards, known 
as NFPA No. 306, were primarily developed 
for application to dee1) water vessels. How­
ever, in the early 1930's, follow ing scveral 
explosions and fires aboard tall\.: harg-cs 011 

the rivers, the provisions of the Standards 
were applied to inland tank barges. 

The rules for the certification of marine 
chemists were originally supervi sed by the 
National Fire Protection Association. Tn the 
late 1920's the cer tification was placed under 
the jurisdiction of a joint committee of the 
American Bureau of Shipping and the 
American Petroleum Tnstitute. 

In 1962, at the request of the APr and 
with the consent of the ABS, the supervi sion 
of the marine chemist was retmned to the 
National Fire Protection Associati.on who 
also agreed to administer the certifica tion 
of gas chemists and the ac tiviti es of the 
mar ine industries' Gas Hazards Committee 
and to employ a full time staff man to 
service this committee and the industrv in 
lhe field of gas 8nd toxic hazards contr~l. 

This office, which the NFPA established, 
serves as the focal point for information and 
activiti es related to the promotion of safety 
in the repair of vessels which hrtve Crtrried 
petroleum and chemica ls and which present 
a hazard from the standpoint of fire or 
toxicity. The establishment of this office has 
afforded some of the smaller shipyards on 
the rivers a convenient sou rce of information 
on the subject of grtS hazards and on the 
gro\',;ing problem of toxic hazards. The :"1a­
rine Representative of the KFPA al so acts 
as a clearing house for information and 
data with respect to the activities of the 
marine chemists and furni shes the chemist 
with information on fires, explosions and 
other accidents of interest to the certificated 
chemist. 

The requirements for qualification as rt 
certificated chemist are: 

l. The applicant must be at least 25 years 
of age and physic<llly able to perform the 
duties of a marine chemist. 

2. The applicant must be a citizen of the 
United States if the work is to be withi n 
the territorial limits of the "Cnited States. 

3. The applicant shall have an adequate 
eciuc;)tion in chemist ry, a thorough kno\'.ll-
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edge of and familirtJ"ity with the Standrt.rds 
for the Control of Gas Hazards on Vessels 
to be Repaired and shall give ev idence of a 
:.uf1icien t kno".,]edge of ~hi p ('011st ructioll. 

4. The appli cant shall have completed at 
least three years' exper ience in chemistry Or 
chemic;)! enginee ring work ~l!b;;('quellt to the 
completion of the educatiollal re<] l1irements. 

5. Tn addition to the q\lal ifications set forth 
in the preceding sectiol1 S, the appl icant shall 
have completed at least six months (includ­
ing not less than 300 hours actual experience 
under proper snpen,ision) in shipboard work 
involving the testing and inspection of tank 
and othe r vessels, in the application of the 
standards for the control o( gas haza rds 
on vessels to be repaired. 

The specific doties of the Certified Gas 
Chemist arc to enter a barge, or other vessel. 
when it is submitted for testing and by means 
of testing instruments, know ledge and visua l 
inspection determine if, in the chemist's 
opinion and judgment, the contemplated re­
pairs and alterations can be undertaken with 
safety. 

The chemist shaH determine that all heat­
ing coils shall have been steamed or aired 
and blown, that :-Ill cargo pumps, cargo lines, 
cargo smothering and vent lines shall have 
been flushed with water or blown with stearn 
or air. He sha ll also determinc that the gas 
con tent by volume of the atmosphere in all 
cargo compartments and other spaces sub­
ject to gas accumulation shall be within a 
permissible concen tratiOll. Fmther, he shall 
determine that the residues in all cargo com­
par tments and other spaces shall not be 
capable, in his opinion, of releasing gas 
which will raise the concen tration in any 
such space above a permissible limit. 

\.Vhere inserting materials a rc used in 
lieu of cleaning, the chemist shall be present 
continuously and sha ll actually supervise the 
control of the inerting medium and the 
hazards from the time til e inerting medium 
is first taken aboard until the repairs have 
been finished and the safe dispo'>a l o r secnr­
ing of the inerting medium are completed. 

\ ,Vhen the marine chemist has found, in 
his judgement, that the vessel is in safe 
condition for repair work, he will issue a 
written certificate which \vill include his 
findings together with any spec ial instruc­
tions, recommendatiom or restrictions he 
may deem necessary. 
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