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Preface

The world of cargo operations has changed considerably from the days of
the open stowage of merchandise. Unitized cargoes in the form of ‘contain-
ers’ or Roll-on, Roll-off cargoes and pallatization have generated a need for
alternative handling methods and changing procedures.

The work of the stevedore/longshoreman has moved on to a vastly dif-
ferent role to that previously employed in general cargo holds. The cargo
units are labour saving and tend to require a different mode of working. In
many cases, ship’s crews or rigging gangs have replaced the role of the pre-
vious style of dock labour. The fork lift truck and the container gantry have
been the source of the major causes of change within the cargo-handling
environment and the demise of labour intensive activities.

Unlike the previous editions of ‘Cargo Work’, this new text has taken the
changes to the industry and included the cargo-handling equipment and
the procedures being adopted in our present day. It is anticipated that car-
goes can no longer be a stand-alone topic and must incorporate the modern
methods of handling, stowage and commodity together.

The two topics of cargoes and handling equipment have therefore been
combined in order to appeal to a wider readership and give greater cover-
age to the prime function of shipping.

This edition has been totally revised by:
D.J. House

Master Mariner

Senior Lecturer Nautical Studies
Marine Author

Patent Holder (GB2240748)



About the author
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vessel types and trades, including refrigerated (reefer) vessels to South
America on the chilled and frozen meat trade.

His activities included shipping containers from Europe to North
America and general cargoes worldwide, during which period he gained
extensive knowledge on heavy-lift operations.

His bulk cargo experience was obtained from the carriage of a variety of
products, inclusive of grain, sugar, tallow, sulphur and coal.

The types of vessels and various trades in which he was engaged has
provided the foundation for this up-to-date version of Kemp & Young’s
original work.

David House has served on Roll-on, Roll-off vessels, as well as container
tonnage, dealing with all aspects of modern cargo-handling techniques:
steel cargoes, heavy lifts, special cargoes, foodstuffs, livestock, as well as
the bulk commodities and general merchandise. He has been involved as
both a Junior and a Senior Cargo Officer, and currently lectures on virtually
all nautical subjects at the Fleetwood Nautical Campus.

He has researched and published 13 profusely illustrated Marine publi-
cations, which are widely read throughout the maritime world. Amongst
his books you can find the following: Navigation for Masters (1995); Marine
Survival and Rescue Systems (1997); An Introduction to Helicopter Operations at
Sea —a Guide for Industry (1998); Seamanship Techniques, Volume III “The Com-
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Ferry Transports —an Operators Guide (2002); Dry Docking and Shipboard Mainte-
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moving a weight aboard the vessel.
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Conversion and measurement

table

Imperial/metric measurement

lin. = 2.5400cm

lem = 0.3937in.

1ft = 0.3048m Im = 3.2808ft
1in.2 = 6.4516 cm? 1em? = 0.1550in.2
12 = 0.09293 m? 1m2 = 10.7639 ft?

1in.2 = 16.3871 cm?
1€ =0.02832m?

1em® = 0.0610m3
1m3 = 35.3146 ft?

(where in. represents inches)

Metres to feet

Cm Feet Metres Feet Metres Feet Metres Feet
1 0.03 1 3.28 17 55.77 60 196.85
2 0.06 2 6.56 18 59.06 70 229.66
3 0.09 3 9.84 19 62.34 80 262.47
4 013 4 13.12 20 65.62 90 295.28
5 016 5 16.40 21 68.90 100 328.08
6 0.19 6 19.69 22 72.18 200 656.17
7 022 7 22.97 23 75.46 300 984.25
8 026 8 26.25 24 78.74 400 1312.33
9 030 9 29.53 25 82.02 500 1640.42

10  0.33 10 32.81 26 85.30 600 1968.50

20  0.66 11 36.09 27 88.58 700 2296.58

30  0.98 12 39.37 28 91.86 800 2624.66

40  1.31 13 42.65 29 95.15 900 2952.74

50 1.64 14 45.93 30 98.43 1000 3280.83

60 1.97 15 49.21 40 131.23

70 230 16 52.49 50 164.04

80 2.62

90 295
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Feet to metres
Inches Metres | Feet Metres | Feet Metres Feet Metres
1 0.03 1 0.30 80 24.38 800 243.84
2 0.05 2 0.61 90 27.43 850 259.08
3 0.08 3 0.91 100 30.48 900 274.32
4 0.10 4 1.22 150 45.72 950 289.56
5 0.13 5 1.52 200 60.96 1000 304.80
6 0.15 6 1.83 250 76.20 1100 335.28
7 0.18 7 2.13 300 91.44 1200 365.76
8 0.20 8 2.44 350  106.68 1300 396.24
9 0.23 9 2.74 400 121.92 1400 426.72
10 0.25 10 3.05 450 137.16 1500 457.20
11 0.28 20 6.10 500  152.40 2000 609.60
12 0.30 30 9.14 550 167.64 3000 914.40
40 12.19 600 182.88 4000 1219.20
50 15.24 650  198.12 5000 1524.00
60 18.29 700 213.36
70 21.34 750  228.60
Tonnage and fluid measurement
US gallons  Imperial gallons Capacity cubic feet
1gal (imp) xX1.2 X1 x0.1604
1gal (US) x1.0 x0.8333 x0.1337
1ft3 X7.48 x0.2344 x1.0
11 x0.2642 x0.22 x0.0353
1-tonne fresh water X269 X224 X 35.84
1-tonne salt water  X262.418 X218.536 X35
Weight Short ton Long ton Metric tonne
Long ton (imp) xX1.12 X1.0 X1.01605
Short ton (USA) X1.0 x0.89286 x0.90718
Metric tonne x1.10231 X 0.98421 X1.0
Grain Bushel (imp) Bushel (USA) Cubic feet
1 Bushel (imp) X1.0 x1.0316 x1.2837
1 Bushel (USA) X0.9694 x1.0 X1.2445
1ft3 %0.789 % 0.8035 x1.0
Miscellaneous
11b = 0.45359kg 1kg = 2.204621b
1ft}/tonne 0.16 imp gal/tonne
lTtonne/m® = 0.02787 tonne/ft?
1m¥tonne = 35.8816ft3/tonne
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Chapter 1

General principles of the
handling, stowage and
carriage of cargoes

Introduction

The transport of cargoes dates back through the centuries to the Egyptians,
the Phoenicians, ancient Greeks and early Chinese, long before the
Europeans, ventured beyond the shores of the Atlantic. Strong evidence
exists that the Chinese Treasure Ships traded for spices, and charted the
Americas, Antarctica, Australia and the Pacific and Indian Oceans, before
Columbus reportedly discovered America.*

The stones for the Pyramids of Egypt had to be brought up the River Nile
or across the Mediterranean and this would reflect the means of lifting heavy
weights, and transporting the same was a known science even before the birth
of Christ. Marco Polo reported 200 000 vessels a year were plying the Yangtze
River of China in 1271 and it must be assumed that commerce was very
much alive with a variety of merchandise being transported over water.

Products from the world’s markets have grown considerably alongside
technology.

Bigger and better ships feed the world populations and the methods of
faster and safer transport have evolved over the centuries.

The various cargoes and merchandise may be broadly divided into the
following six types:

Bulk solids

Bulk liquids

Containerized units

Refrigerated /chilled

General, which includes virtually everything not in (1), (2), (3) and (4)
above

6. Roll-on, Roll-off (Ro-Ro) cargoes.

ol o

*Menzies, G. (2002) 1421 The Year China Discovered the World, Bantam Press.
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Bulk cargoes can be loaded and discharged from a ship quickly and effi-
ciently. Conversely, we have yet to see 10000 tonnes of grain being loaded
into a Jumbo Jet. Ships remain the most efficient means of transport for all
cargo parcels of any respectable weight or size.

It is here that the business of how it is loaded, how it is stowed and sub-
sequently shipped to its destination is investigated. Later chapters will deal
with specifics on the commodities, but the methods of handling prior to
starting the voyage and the practical stowage of goods, should be con-
sidered an essential element of the foundation to successful trade.

Definitions and cargo terminology
Air draught — means the vertical distance from the surface of the water to the
highest point of the ship’s mast or aerial.

Bale space capacity —is that cubic capacity of a cargo space when the breadth
is measured from the inside of the cargo battens (spar ceiling) and the
measured depth is from the wood tank top ceiling to the underside of the
deck beams. The length is measured from the inside of the fore and aft
bulkhead stiffeners.

Broken stowage — is defined as that space between packages which remains
unfilled. The percentage that has to be allowed varies with the type of cargo
and with the shape of the ship’s hold. It is greatest when large cases are
stowed in an end hold or at the turn of a bilge.

Cargo information — means appropriate information relevant to the cargo
and its stowage and securing which should specify, in particular, the pre-
cautions necessary for the safe carriage of that cargo by sea.

Cargo plan — a ship’s plan which shows the distribution of all cargo parcels
stowed on board the vessel for the voyage. Each entry onto the plan would
detail the quantity, the weight and the port of discharge. The plan is con-
structed by the Ship’s Cargo Officer and would effectively show special
loads such as heavy-lifts, hazardous cargoes, and valuable cargo, in add-
ition to all other commodities being shipped.

Cargo runner — a general term used to describe the cargo lifting wire used on
a derrick. It may be found rove as a ‘single whip’ or doubled up into a ‘gun
tackle’ (two single blocks) or set into a multi-sheave lifting purchase. It is part
of the derricks ‘running rigging’ passing over at least two sheaves set in the
head block and the heel block, prior to being led to the barrel of the winch.
Normal size is usually 24 mm and its construction is flexible steel wire rope
(FSWR) of 6 X 24 wires per strand (wps).

Cargo securing manual — a manual that is pertinent to an individual ship, and
which will show the lashing points and details of the securing of relevant
cargoes carried by the vessel. It is a ship’s reference which specifies the
on-board securing arrangements for cargo units, including vehicles and
containers, and other entities. The securing examples are based on the trans-
verse, longitudinal and vertical forces which may arise during adverse



