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PREFACE

This manual sets forth the principles, doctrinal guidance, and important job duties of
a terminal operations coordinator. It presents such duties in light of three types of ter-
minal operation missions as follows: :

COMPANY MISSION

Terminal service company Move breakbulk cargo
Terminal service company (containerized) Move containerized cargo
Terminal transfer company . Transfer both breakbulk and container-
: ized cargoes from one to another form of
transportation.

It provides technical information and methods of operations for the captains, lieuten-
ants, sergeants and enlisted personnel who are tasked with moving supplies and material
to support the combat forces. Higher echelon guidance for commanders and staff officers
concerned with the planning, organizing, and operation of Army terminal units can be
found in FM’s 55-50, 55-51, 55- 60 and 55-70.

.. You are encouraged to recommend changes to this publication and submit comments
for its improvement. Comments should be keyed to the specific page, paragraph, and line
of the text in which the change is recommended, using DA Form 2028, and should be
forwarded to:

" Commandant AL
- US Army Transportation School B RS AT LA
- ATTN: ATSP-TD LIT ' N
: - Fort Eustis, Virginia 28604 - - o L R P

NOTE: Use of the masculine gender in this manual is intended to include both mas-
culine and feminine genders.
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CHAPTER 1 HARBOR FACILITIES AND VESSELS

Before we begin our discussion of terminal tasks, it will be very useful for you to
learn something about harbor facilities and the types of cargo ships you will probably
encounter. It is also important that you have some understanding about the relation-
ship that exists between Army transportation personnel and various ship’ officers.

HARBOR FACILITIES AND STRUCTURES

The following terms are used to describe har-
bor facilities and structures.

ANCHORAGE —An area in a harbor or stream
where a vessel anchors. ’

APRON —That portion of a wharf, pier, or quay
lying between the waterfront edge and the
transit shed.

BERTH —The area assigned to a vessel in port
when anchored or when lying alongside a quay
or a pier.

SLIP—The area of water between two piers.

TRANSIT SHEDS —Structures built on piers or
next to quays. They are used for the temporary
storage of cargo in transit between a vessel

> T~

/é//{?///-‘/’:’f‘"ﬂg‘%&—'

” - _;;;.,_,_»
=\

TRANSIT SHED

and an inland mode or storage area. Transit
sheds are also used when covered protection is
required and may be used for consolidating
shipment units or for breakbulk shipments.

WHARF —A structure where ships moor or tie
up. It is also the common name for two other
such structures:

PIER — A wharfwhich runs out into the water
and has berthing accommodations on both
sides. Piers are sometimes L-shaped or T-
shaped. This increases the number of sides
available for berthing.

QUAY —(pronounced KEY) A wharf which
parallels the shore and hasberthing accom-
modations on one side only.

ANCHORAGE

1-1
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VESSEL CLASSIFICATIONS

The US Maritime Administration has set up
asystem for classifying cargo and passenger ves-
sels. The system is based on three groups of let-
ters and numbers. An example of this would be
C4-S-1a. The first group indicates the type of
vessel, such as cargo, passenger, tanker, etc., and
the vessel'sapproximatelength. Thesecond group
indicates the type of propulsion machinery, the
number of propellers, and the number of passen-
gers the ship can carry. The third group is used
to show whether the ship reflects the original
design, or whether major modifications have been
made.

According to this classification system, C4-S-
1a would describe a vessel with the following
general characteristics.

The first group, C4, identifies the vessel as a
cargo vessel having a length at the waterline of
between 500 to 550 feet when fully loaded.

The S means that the vessel is equipped with
steam propulsion machinery, has a single pro-
peller, and carries no more than 12 passengers.

For this vessel, the 1a means that the shipwas
built to the original design and that it has not
been modified since being built.

If major modifications had been made to -the
vessel, then its designation would be changed to
reflect the modifications. If, for example, the ves-
sel was modified to accommodate 50 passengers,
its new designation would be C4-S1-1b. The C4
stays the same since it is still primarily a cargo
ship, and its length is still between 500 and 550
feet. The original S becomes S1 to show that the
vessel can carry more than 12 passengers. The
1abecomes 1bto show that this is the first major
modification to the vessel. A complete listing of
all ship classifications is shown in Appendix G.

GENERAL TYPES OF VESSELS

As we have seen, vessels are classified accord-
ing to the service for which they were designed —
carrying passengers, cargo, or any combination
of passengers and cargo. The Army is concerned
only with cargo vessels.

Since cargo vessels are built to fit the trans-
portation needs of the trade, route, or service in
which they are to be primarily engaged, there
are many types and classes. In terms of the type

LIQUIDb CARGO VESSELS

of cargo carried, there are two general types: lig-
uid cargo ships and dry cargoships. Liquid cargo
vessels (bulk tankers) carry petroleum products,
water, chemicals, and other liquids. Dry cargo
vessels primarily transport all commodities not
included in the liquid classification. They can
carry liquids if the liquids are in contamers such
as tanks, drums, or kegs.

_w

Cargo shipped by liquid cargo vessels is
pumped directly from the vessel into storage
tanks which are maintained by the Quarter-
master Corps. Since the Quartermaster Corps

DRY CARGO VESSELS

also has the discharge responsibility of liquid
cargo vessels, we will not dJSCllSS thls type of’ Shlp
further in this manual.

Dry cargo vessels include general cargo, bulk
cargo, and refrigerated cargo vessels. There are
several types of dry cargo vessels you will be
likely to encounter, and which we shall describe
here very briefly.

1-2

C1 VESSEL )

The C1 is the smallest of the C-class vessels.
Because of its small cargo capacity and limited
speed, the C1 sees little use today except in short
run or coastal operations.

1
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C2 VESSEL

At one time, the C2 was one of the most widely
used vessels for transporting general cargo. Al-
though it is still likely to be encountered in one
of several variations, it is gradually being phased
out in favor of larger.and faster ships.

C3 VESSEL

The C3 cargo vessel is the type most widely
used by US shipping companies. It has about 40
percent more cargo space than the C2 which
makes it more economical for use in shipping
large cargoesin worldwide operations. There are
many basic variations of this vessel.

C4 VESSEL

The C4 has a slightly larger cargo capacity
than the C3. Its primary advantages over the C3
vessel are in its higher rate of speed and in the

Upper left:
The SS Delta Brasil (C3-S-76a)
Lower left:
. The SS Frederick Lykes (C4-S-66a)
-‘Upper right:
. : 'The SS Alaskan Mail (C5-S-75a)
.Lower right: .
The SS American Astronaut (C7-S-68)

FM 55-17

many built-in devices and features that aid in
loading and unloading, which cuts down on time
spent at the wharf. There are over 10 basic types
of C4 vessel.

C5 VESSEL

The C5 vessels are the largest general cargo
vessels in use by US shipping companies today.
One version, the C5-S-78a, can be loaded or un-
loaded by rolling cargo on or off through doorsin
the side and the stern in addition to using cargo
booms. Because of this, the ship can be loaded or
unloaded in a single day as opposed to the three
or more days it typically takes to unload a C4 or
smaller class ship.

C6 VESSEL

All C6 vessels are container ships; that is, all
cargo is carried in standard 8- by 8- by 20-foot
containers.

C7 VESSEL

The C7 vessels are also container ships. One
design within the C7 type, the C7-S-68, is the
largest container ship in the world. It can carry
over 1200 standard containers.
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C8 VESSEL

The C8 vessels are the largest cargo vessels in
the world. They are designed primarily to carry
loaded lighters or barges. Because of this, they
need not be tied up to a wharf tounload. Instead,
they lower the loaded barges into the water with
built-in elevators and the barges are brought to
shore for unloading.

Three additional types of vessels you will be
likely to encounter -are the Roll-on/Roll-off
(RORO) vessel, the SEATRAIN, and heavy lift
vessels. Although ships of these types have been

Upper left: ~

The SS Puerto Rico (SEATRAIN)
Lower left: ‘

The GTS Wm. F. Callaghan (RORO)
Upper right:

LASH (C8-S-81a) Test basin model
Lower right:

The SS Transcolorado (Heavy Lift)

in service for some years, no C-class designation
has been assigned to them.

RORO VESSEL

RORO vessels ‘were specifically designed to
accommodate roll-on/roll-off cargo. They fea-
ture side access and stern ramps.

SEATRAIN VESSEL

- SEATRAINS are converted tankers specifi-
cally modified to transport vehicles, containers,
and odd or oversized cargoes such as airplanes.

HEAVY LIFT VESSEL.

Heavy lift ships are converted C4 types with
special cargo handllng equipment installed that
allow them to load or unload cargo items weigh-
ing up to 240 tons. "’

ot




~

L

FM 55-17

TYPES OF VESSEL LOADING

The order in which cargo is loaded determines
the order in which supplies and equipment will
be discharged. The cargo planner must be able
to load a vessel so that it can be discharged to

ADMINISTRATIVE LOADING

meet the requirements of any given mission.
There are two general types of vessel loading:
administrative and combat.

Administrative loading is used in a noncom-
bat situation. It makes maximum use of a ship’s
cargo-carrying capability. In administrative
loading, equipment and supplies are discharged
and sorted before they can be used. Since the
majority of vessels are administratively loaded,
this is the primary type of loading which will be
discussed in this manual. Cargo loaded admin-
istratively is loaded for either a single port or
multiple ports of discharge.

In loading for a single port of discharge, the

COMBAT LOADING

supplies are stowed so as to make maximum use
of the carrying capacity of a ship.

In loading vessels for multiple-port discharge,
supplies for more than one destination are stowed
so that items can be discharged in the order of
arrival at the ship’s scheduled port of discharge.
Care must be taken by the original and inter-
mediate loading ports to prevent stowing cargo
on top of other cargo that will be discharged
800Ner.

Combat loading is used during wartime to al-
low for quick and efficient unloading of troops,
.equipment, and supplies. This type of loading is
not intended to make best use of all a vessel’s
space. Rather, combat loading is the type ofload-
ing that cargo load planners are primarily con-
cerned with in amphibious operations.

Information on methods of combat loading
and stowage for amphibious operations is.
found in FM 20-12.

- ‘SHIP’S OFFICERS AND ARMY TRANSPORTATION PERSONNEL

Coordination between Army transportation -

personnel and ship’s officers is important in any
_terminal operation. As terminal operations co-
ordinators, it is a good idea for you to become ac-
gquainted with the ship’s captain and chief mate.
Many problems in handling, stowing, and secur-
ing cargo can be readily taken care of by coor-
dination with the chief mate, who is the ship’s
cargo officer. . . : : .

In every case, the master of the vessel is com-
pletely responsible for the safe transportation of
the cargo. He insures that the stowage will not

adversely affect the cargo or the safety or sea-
worthiness of his vessel. Prestowage plans are

" presented to the Military Sealift Command

(MSC) for approval. Upon arrival of the vessel,
the plans are submitted to the master or his des-
ignated representative for final approval. The
cargo holds and ship's gear are inspected jointly
to see whether there will be any difficulty in car
rying out the loading according to the prestow-
age plan. If inspection reveals that the plan is
not possible, changes must then be made and ap-
proved by the master before cargo loading begins.

1-5
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SHIPBOARD TERMINOLOGY

Inorder tofunction aboard ship, itisimportant
that you know basic ship terminology. Study
some of the common terms used for location, po-
sition, and direction aboard ship, understand
them thoroughly, and use them correctly.

The front end of a ship is the bow. When you
move toward the bow you are going forward and
when the vessel is moving forward, it is going
ahead. When facing toward the bow, the front-
right side is called starboard and the front-left
side is called port.

The central or middle area of a ship is amid-
ships. The right-center side is the starboard
beam, and the left-center side is the port beam.

Therearofa vessel isthe stern. When you move
in that direction, you are goingaft; when the ship
moves in that direction, it is going astern. When
looking forward, the right-rear section is called
the starboard quarter, and the left-rear section

The entire right side of a vessel from bow to
stern is the starboard side and the left side is the
port side. A line, or anything else, running par-
allel to the length of the vessel is said to be fore
and aft and its counterpart, running fromside to
side, is athwartship.

From the centerline of the ship toward either
port or starboard side is outboard and eitherside
toward the centerline isinboard. However, there
is a variation in the use of outboard and inboard
when a ship is on berth, that is, moored to a pier.
The side against the pier is referred to as being
inboard; the side away from the pier is outboard.
When you go down a ladder, you are going below.
Ifyou go uptheladder, you are goingabove unless
you are headed for the upper deck which is going
topside. If you were going higher, up into the rig-
ging, you'd be going aloft. Now you can move
‘around the vessel in any direction and properly
describe your movements in the language of a

is called the port quarter. seaman.
!f PORT SIDE S
PORT QUARTER PORT BEAM PORT BOW" '

e,

pa—=

3 :. z stinerf

\ T R ot RF Pt

: X e
STARBOARD QUARTER STARBOARD BEAM STARBOARD BOW N

- STARBOARD SIDE >

T PO i s Lo etz mell gy A

7. oo TR PR T L S L N e ;_1'}‘.

SUMMARY ... - . e

We’ve talked about harbor facilities and dif-
ferent kinds of ships. We've discussed types of
loading, and we’ve spoken briefly about the ship’s

1-6

language. In the following chapters, we will talk
much more about how you can use this khowl-
edge to do your jobs better.

'
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“ ' CHAPTER2 CARGO HANDLING GEAR

Cargo handling gear consists of 1tems used tosecure cargo while it is being raised
orlowered by theship’s gear. In addition, it moves cargo to and fromits stowage position
1n the ship.

- EProper selectlon and use of cargo handling gear is necessary for safe and efficient
.cargo operations. Personnel may use the wrong gear simply because of i improper
training. As terminal operations coordinator, you are responsible for overcoming this
problem by properly training and superv1s1ng your personnel.

GENERAL PURPOSE GEAR

General purpose gear is used with many types
of cargo: Thls type of gear includes the following:

L Endless slmgs

. Y Smgle sllngs

"o ‘Combination slings

‘ ¢ Chain slings
. Canvas slings -

' Before discussing. sllngs, let’s look at the de- _
vicesat the ends of slings which makethem more
useful. The ends of slings are usually made up
into eyes, either with or without thimbles. The
eyes are made to ﬁt on the cargo hook and to be
attached tothe Qrafts or loads of cargo. Witheyes :
in its ends,.a: Bllng is’joined to another sling, a. ...
hook or a ring; either dlrectly or by using a-
shackle. Thlmbles inthe eyes furtherstrengthen:
thesling by protectmg itfrom sharp bendsaround ;
pins, hooks, shackles, links, rings, and similar..
obJects ! o e e heel .

‘-’"'4"‘_’-. v E c 1 [N
| WO -“-‘ . Yy .L_i LAt ol

it
it 1

Ti: s)” ..........
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ENDLESS ISLINGS | |

R Yy

X An endless shng is made by spllcmg the ends

D of a piece of wire or fiber rope together. It is sim-

pletohandle and is used in several diff erentways

to lift loads. The endless sling is most commonly
cusedasa choker hitch.

““The endless sling, when used as a choker is
passed around the draft of cargo so that one end

e
-

ENDLESS SLING




SINGLE SLINGS
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i CHOKER HITCH

AT

BASKET HITCH
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forms a loop on top of the draft. The other end is
passed through this loop, pulled tight, and at-
tached to the cargo hook.

To balance the load, the two parts of the sling
on the bottom of the draft are spread apart.

The endless sling is also used with chime or
running hooks. It is used as a basket sling, an
inverted basket, or a vertical sling.

Do not use endless slings to lift bagged cargo
such as sugar, flour, and cement. They require
canvas slings. '

ENDLESS

CHOKER HITCH

CHAIN
SLING

BASKET HITCH

A single sling is made of fiber or wire rope.
Each end of the single sling is made up with an
eye, a hook, aring, or a thimble, depending upon

variety of uses. They are made up in lengths
ranging from 5to 150 feet, or even longer for spe-
cial cargo. Running hook wire rope slings may be

the intended use of the sling. A single sling is
used as a vertical sling, a basketsling, or achoker
sling with a choker hitch.

CHOKER HITCH

BASKET HITCH

NN NN AN gy

RUNNING HOOK SLING

Single slings made of fiber rope are used for
light loads and for cargo that might be damaged

by wire slings. Those made of wire rope have a

2-2

used to hoist drafts of lumber,dunnage, iron pipe,
building steel, strong boxes, and large cases.
Each running hook sling is made with 18-inch
eyes at each end. To use the sling, you wrap it
around the draft, attach one eye to the sliding
hook, and put the other eye on the cargo hook.

b
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COMBINATION SLINGS

Combination slings consist of two or four sin-
gle slings combined to form a bridle, basket, or
choker sling to lift virtually any type of load. Be
careful when fastening the bottoms of the sling
legstothedraft. Doitin a way that doesnotdam-
age the cargo. Sometimeslifting eyes fastened to
the equipment at the time of manufacture help
keepthisfromhappening. Also,attimesshackles
and hooks can be joined to the eyes on the ends
oftheslinglegstohandleheavyloads. When sev-
eral slings are passed under large crates or boxes
to form a basket sling, it may be advisable to use
protective spreader bars to prevent crushing.

The following tables present safe workingload .

ranges for wire rope, and for manila rope rigged

at various angles. Notice that load capacities de- -

crease as angles increase.

FOUR-LEGGED BRIDLE

MANILA ROPE

{(In pounds or tons of 2000 pounds)

u

TWO-LEGGED BRIDLE

- 30° '

Single Leg 60° 45°
Circumference Diameter N o ' .
(inches) | (inches) T /\ T /\ o
C ] [ -] 3 | IA“I
34 a 120 Ibs 240 Ibs 170 Ibs 120 Ibs
A e - She 200 346 282 . 200 .
S L Y 270 . . 467. 380 . 270 .
Ma o, The 350. 605. ., 493 350 , ..
13 15/5y 450 775 635 450
R /2 530 915’ |- 798" : 530
¥ ) % 690 '1190° 9737 6907+
2 mh g 880 1520 1240 7 <880 -
21/4 Yy 1080 1870; ;, 1520 1080
21/ 13/46 1300 2250 1830 1300
23/, . s 1540 2660 2170 1540
3 1 1800 3120: - 12540 1800 .
3a 146 1.0 tons 1.7 tdns 1.4 tons §-"1.0 tons!
3, 1M |- 212 2.1 1.7 4.2 H
L P L P - 2.3 5% 1.9 135 4
4 1516 1.5 26 v 210 sope 5 F
i 4V | 12 . 1.8 31 . 25 1.8
5 . 1% 225 | 3.9 3.2 2.25.
51/ 134 2.6 45 3.7 26
6 2 3.1 54 4.4 3.1
6/2 21/g 3.6 6.2 51 ° 3.6
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INDEPENDENT WIRE ROPE CORE, WIRE ROPE AND WIRE ROPE SLINGS

(in tons of 2000 pounds)
Rope SINGLE LEG
Qiameter Vertical Choker
(inches) A | B | [9] A I B | (9]
6 x 19 CLASSIFICATION
a 0.59 0.56 0.53 0.44 0.42 0.40
3/g 1.3 1.2 1.1 0.98 0.93 0.86
2 23 2.2 2.0 1.7 1.6 1.5
/s 3.6 3.4 3.0 2.7 2.5 22
3/4 5.1 49 4.2 3.8 3.6 3.1
/g 6.9 6.6 5.5 5.2 49 41
1 9.0 8.5 7.2 6.7 64 54
11/ 11.0 10.0 9.0 85 - . 7.8 6.8
6 x 37 CLASSIFICATION o 3
1Y, 13.0 12.0 10.0 99 | 92 79
13/g 16.0 15.0 13.0 120 11.0 9.6 -
11/2 19.0 17.0 15.0 14.0 13.0 11.0
13/4 26.0 24.0 20.0 ' 19.0 18.0 15.0
2 33.0 30.0 26.0 25.0 23.0 200
2/ 41.0 38.0 33.0 31.0 29.0 - -25.0
(A)—Socket or Swaged Terminal attachment. !
(B)—Mechanical Sleeve attachment. B -
(C)—Hand Tucked Splice attachment. Y

CHAIN SLINGS

Chain slings are made of standard links that
must not be subject to loads greater than those
shown in the following tables. Donot use a chain
for lifting which shows evidence of having been
stretched. Damage is shown by small cracks in
the links, binding between links, or signs of
stretching in the links. '

t

Cargo handlers also use chain choker slings.
Chain choker slings are used to handle such
cargo as steel rails, pipes, and steel beams. Note
that dunnage is placed to give the sling a better
grip. The sling’s links are wrought iron, which
will stretch before it breaks, thus giving warn-
ing. Other types of iron may simply crystallize

2-4
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X/

andsnap. Youshould make sure thatchainslings °

are used carefully. Watch for warning signs such
as stretching links, fracturing, and stretching
hooks. -
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ALLOY STEEL CHAIN
(intons of 2000 pounds)
Nominal Single Leg 60° 45° 30°
Size
Chain
{inches)
Ya 1.62 2.82 2.27 1.62
3g 3.30 5.70 4.65 3.30
V2o, 5.62 9.75 7.90 5.62
S/ 8.25 1425 11.65 - 8.25
s 11.5 19.9 16.2 11.5
e 14.3 249 20.3 14.3
1 19.3 . 336 27.3 19.8
1/s 22.2 38.5 315 22.2
11/a 28.7 49.7 40.5 28.7
13g 33.5 58.0 47.0 335
12 39.7 68.5 56.0 39.7
15/g 42,5 735 59.5 42.5
134 47.0 815 62.0 47.0
WROUGHT IRON CHAIN
" (In pounds or tons lof_2000 pounds)
“Nominal ' Single Leg 60° 45° 30°
" Size
(inches) .
*q 1060 ibs 1835 ibs 1500. Ibs 1060 ibs
LT 1655 12865 2340 1655
3/g - 2385 2.1 tons 3370 2385
*7)1e . 3250 2.8 2.3 tons 3250
"""" 2 o '1“*21 tons 3.7 I 3.0 2.1 tons
*Og o PR 2T a6 I ~3.87 " 2.7
= Sfg R LR ¥ WeAn st I AR 47 "33
3a EN "8.3 6.7 ' 4.8
o Ugr | 11.2 9.2 6.5
I HS ] 14.7 ' 12,0 ‘85
1Vg 1 ~~173 - 14.2 -10.0 -« |
1 21.4 17.5 124
13 25.9 Al 21, . 150 .
12 30.8 .. 252 17.8 :
15/g 36.2 29.5 20.9
13/q 42.0 343 24.2
17/s . 47.9 39.1 27.6
2 31.6 54.8 44.8 31.6

*These sizes of wrought iron chain are no longer manufactured in the United States.
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CANVAS SLINGS

A canvas sling is a rope sling with a section of
canvas sewn between the ropes. The main type
of canvas sling in use is the dirt sling. In com-
mercial practice, canvas slings similar to dirt
slings are used for handling cargo such as
nitrate.

CANVAS SLING

Y

SPECIAL PURPOSE GEAR

Special purpose gear is made for use with cer-
tain types of cargo. It includes:

, ® Cargo nets ® Bridles
® Pieplates ® Hooks :
¢ Pallets: ® Plate handling clamps.
® ‘Spreaders
CARGO NETS ‘

Cargo nets are usually made of manila rope,
but nets of wire rope are used for special cargoes.
Be careful not to crush cargo when using nets.
The standard Army cargo netis 14 by 14 feet with
a 7%-inch square mesh. The square meshes are
made of 2%-inch circumference manila rope.
The line around the circumference of the net is

made of 3-inch circumference manila rope.

Cargo nets are used to handle loose packages
that are not all the same in size. The packages
must be strong enough to withstand pressure.
When making up a draft in a cargo net, stack the
cargo so that the crushing effect of the net is kept
to a minimum. '

PIE PLATES

The crushing effect of a cargo net may be re-
duced by using a round “pie plate.” This permits

PIE PLATE
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fragile cargo to be handled without damage. Pie
plates are constructed of two layers of dunnage.
They vary from 54 to 72 inches in diameter. You
should place the pie plate in the center of the net -
and stack the cargo so that all the weight is on
the pie plate. .

If pie plates or pallets are not available, use
cargo boards to reduce the crushing pressure of
the cargo net. Cargo boards are constructed of
two layers of dunnage nailed together to make a
solid board 4 by 6 feet. The cargo board is placed
in the center of the net, and is used in the same

way as a pie plate.
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The four basic types of pallets used in military
cargohandling arethe stevedore, general pur-
pose, sled, and warehouse pallets.

A stevedore pallet, which is reversible, is
used to handle loose cargo at water terminals.

STEVEDORE PALLET

The standard stevedore pallet is 4 feet wide, 6
feet long, and 8 inches high. The stringers are
made of 3- or 4- by 4-inch lumber. The deck
boards are made of lumber 2 inches thick. The
outside or end boards should not be less than 6
inches wide. The inside boards may be random
widths. The outside stringers are set in 4 to 6
inches from the ends so that a pallet bridle may
be inserted. The inside stringers are arranged to
permit easy entrance of forks for movement by
forklift trucks.

- A general purpose pallet is a four-way-entry
wood pallet, 48 inches long, 40 inches wide, and

~ GENERAL
PURPOSE
PALLET

approximately 5% inches high. Itisused mainly
for the shipment of palletized cargo and often ac-
companies the cargo from shipper to consignee.

The sled pallet consists of a heavy timbered
platform with runners. Supplies and equipment
are normally banded to the pallet.

SLED PALLET

A warehouse pallet is used to handle cargo
in warehouses. It is much lighter than the steve-
dore pallet. The most common size of warehouse
pallet is 48 by 48 inches, but a 40 by 48-inch size
is also ' made. The warehouse pallet can be the
open end type that is moved by a forklift or
hoisted by a pallet bridle, or the closed end type
that is moved by forklift only.

When items. of cargo are palletized, the tiers
are laid in such a manner that one tier ties to-
gether with another to give stability to the uni-
tized load and to keep the cargo from falling off
the pallet while it is being moved from one place
to another. Greater use of the pallet area is ob-
tained by building the load in a definite pattern
whenever possible. '
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SPREADERS

A spreader is any device used to keep the side
pressure of the sling legs away from the load that
is being hoisted. Some of the most commonly
used spreaders are:

Vehicle spreader with wheel nets
Heavy lift spreader

Barrel sling spreader

Pallet bridle spreader.

A vehicle spreader is made of lengths of
hardwood, pipe, or steel beams. It permits a
straight pull on the sling and wheel nets. This
keeps pressure away from the sides of the vehicle
to be hoisted.

VEHICLE SPREADERS

Wheel nets are used for hoisting sedans and
other light vehicles. The wheel nets included in
the cargo set vehicle are 8 by 3 feet, with 6-inch
: mesh. Manila rope 3 inches in circumference is

used in the net with the exception of the frame, .

where 3%-inch manila rope is uséd.

When using the sling and wheel net, the winch
operator lowers the cargo hook until the wheel
nets are on the ground. The nets are spread out
in this position so there is enough clearance be-
tween the top of the cargo net and the bottom of
the vehicle spreader to allow the vehicle to enter.

2-8

The vehicle is pushed until its wheels are in the
net. Cargo handlers also use other types of slings
toload vehicles. For example, afour-leggedbridle
canbeusedifthe vehicle hasbeen fitted with lift-
ing eyes.

Heavy lift spreaders are made of steel beams,
because stronger material is required to keep

greater pressure away from the side of the heavy
lift.

Barrel sling spreaders may be triangular,
straight, or square. They are usually made of

BARREL SLING SPREADER

plate steel with holes for the shackles which hold
the chime books. Hoisting a number of drums at
onetime is made possible w1th the use of the bar-
rel sling spreader. -

Pallet bridle spreaders keep pressure é.wéy
from the sides of the draft. The straight type is

‘made of steel or hardwood

PALLET BRIDLE
" 'SPREADERS _
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BRIDLES

Bridles are lifting devices designed to hoist
special types of cargo. They may be used in con-
junction with spreaders. Listed below are the
most common types of bridles. :

Pallet bridles are used for quick, efficient
handling of palletized cargo. To use the bridles,
insert the lifting bars at the bottom of the nets

DI N

into the ends of the pallet. Spread the sling nets
around the cargo as far as they willreach. Then,
_slip the eyes over the cargo hook. The bars at the
top erve as spreaders.”
Beam bridles are used to remove hatch beams
from their sockets. The hooks are placed on op-
posite sides of the beam-in the lightening holes

BEAM BRIDLE

or rings as provided. The beam will then ride
level and straight up and down. Tag lines are at-
tached to the bridles for control and safety.

Vehicle bridles are used for efficient han-
dling of various types of vehicles. The size of the
bridle depends on the size of the vehicle to be ho-
isted. Vehiclespreaders with wheel nets are used
for passenger vehicles. Heavy lift spreaders are
used for trucks.

Heavy duty bridles are used to reduce side
pressure on heavy lifts. Bridles use a combina-
tion of wire rope, shackles, hooks, rings, and/or
chain.Itisimportant whenusing thebridles that
you know the safe working load of this type of
gear. The table below gives the recommended
minimum size of shackles; chain, hooks, and
rings to be used with various sizes of wire rope.

gtﬁéé;:ﬁe\i;\ended Minimum Sizes of Gear to be Used With Various Sizes of Wire Rope

- -| -New Round-pin or

Img ;o;’gdw?"gv:ftg.,e; : \;yvroughtl | .screw-pin Zhackle Drop-forged steel hooks Steel rings and links

(hemp cent eFr)) - ‘i(dn chain’ .-(diam‘leter of pinin (diameter in inches) (diameter of stock in inches)
. o : (dlametqr of - -inches) .

Dimg;i T%igg:%i‘; - ?r:gﬁ;:)‘ Screw_;' pin | Round pin a Eye Throat Circlel Oblong | Triangle
2 i} 4,300 V2 . Ya 5/g AYa 13/s 1 %16 3a
he || 5,400 o/t Y4 Y4 1%/g 12 1/ Sle |- s
5% 1 6,600 5/g . s 3/a L 12 . 13/a 14 s s .
%4 9;%400 /s 1 /s 13/4 2 1/2 1 . 1
/g 12,800 /g . 1/s 1 23/g 22 13/4 1/g 1/a

1 16,000 |. 1 . " 14 1/s 23/a 3 2 1/ 11/2

1% | 21,200 1 | 12 13/g 38 33/g 24 13/8 13/4

1Ya -26,000 11/a 15/g 112 32 4 24 11/2 13/4

19/g 31,400 13/g 13/4 15/ 33 4 21/, 13/4

11/ 37,000 11/2 2 2 4 41/, 23/a 13/4 2/a
2-9
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HOOKS

Chains, fiber rope, or wire rope canbe attached
directly to the load. However, for speed and con-
venience, it is much better to fasten a hook to the
cargo runner. The hooks most frequently used in
cargo handling are cargo hooks and hooks for
slings.

Cargo hooks are shackled to the cargo run-
nersfor lifting and lowering drafts of cargo. Three
principal types are used on most ships; these are
the New York, the Liverpool, and the Seattle.

'SLIP HOOK

GRAB HOOK
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The New York cargo hook is a drop-forged,
self-colored (natural colored) steel hook, fitted
with a jaw-and-eye swivel.

The Liverpool hook is a drop-forged, self-col- -

ored steel hook, fitted with a double-eye swivel.

This hook is included in the general hatch set

and has a safe working load of 11,200 pounds.

The Seattle cargo hook is a drop-forged, self-
colored hook, fitted with one jaw-and-eye swivel,
two double-eye swivels, and a ring. It may also
have a double-eye swivel in lieu of the jaw-and
eye swivel. This hook is included in the general
hatch cargo set. It has a safe working load of
11,200 pounds.

Hooks for slings can be used in a variety of
ways. They can be shackled or spliced into aneye,
placed on the sling before the eyes have been
spliced to permit the hook to slide, or used with
chain slings. The four general types of hooks
available for slings are: the slip hook, the grab
hook, the box hook, and the chime or drum
hook.

Slip hooks are so made that the inside curv
of the hook is an arc of a circle. It may be used
with wire rope, chains, and fiber rope. Chain
links can move through a slip hook so the loop
formed in the chain will tighten under a load.

Grab hooks have an inside curve which is
nearly U-shaped so the hook will slip over a link
of chain edgeways, but will not permit the next
link to move through. Grab hooks have a more

BOX HOOKS

g ¢



limited range of use than slip hooks. They are
used when the loop formed with the hook is not
intended to close up around the load.

Box hooks are heavy steel hooks with a stud-
ded steel plate on one end and an opening on the
.other end through which a sling can pass.

Box hooks are used in pairs and are attached
to the sling in such a manner that the studded
plates are facing each other. When the hooks are

positioned én a case or a box and the ends of the -

“sling are placed on the cargo hook, the sling
draws the studded platestightly against the case
asitislifted. Box hooks aredesigned tolift heavy
cases just high enough to permit easy slinging.

FM 55-17

Box hooks should never be used for dragging
cases in dragline operations. Also, they should
never be used on fragile cases.

Chime or drum hooks are forged-steel flat
hooks with an opening in one end through which
a sling may be passed. The hooks are used in
pairs. They are placed on the sling so that they
face each other. The hook end is designed so that
it fits the chimes of barrels or drums. The hooks
areusually attached to endlesschainslings. Sev-
eral slings are then shackled into a spreader to
form a bridle which will accommodate several
drums at one time.

PLATE HANDLING CLAMPS

Plate handling cla'amps are clamps'designed
.exclusively for handling steel plates. The two

- most common types used in military cargo han-

. dling are:

® Serrated jaw-type with single lever grip
for lifting plates in a horizontal position.

® Serrated jaw-type with double-toothed’

cam grip. This is chain operated with a
sling link for lifting steel plat;es in a ver-
tical position. -

One of the clamps hasa vertlcal grip; the other

.a horizontal grip. Both types have a 5-ton capac-
" ity, but the clarhp with vertical grip can pick up

h only one plate at a time. Besides a vertical jaw
S 'opemng, it’ has a double-toot‘.hed cam ‘grip and

sling links. The other clamp is made of a tapered
Jjawopening, a toothed clamping arm, andanoval
ring. Each type picks up the plate resting in the
horizontal plane. The first type keeps it horizon-
tal while it is being lifted. The second turns the
plate over until it hangs vertically.

Similar to box hoaks, plate handling clamps
are safe for use only when the steel plate is not
lifted to a great height. They are used to lift the
plates into position to be properly slung with
wire rope slings. Hoisting steel plates into or out
of a hold with clamps may cause a serious acci-
dent. Since the clamps release when tension is
removed, ah unsafe condition could be caused by
the plates hitting the coaming or the side of a
hatch.

DOUBLE-TOOTHED CAM GRIP

2-11
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CARGO HANDLING AIDS

Cargo handling aids are used to help handle
cargo. These include items such as hand hooks,
wedge point bars (pinchbars), rollers, and tongs.

HAND HOOKS

The hook is used to move bags, cases, boxes,
lumber, and bales from where they are stowed to
the center of the hold for hoisting. It is also used
to lift and carry such objects as coils of wire for
shortdistances, and to pry up androll large boxes
and similar packages.

DO NOT handle the following cargo with hand
hooks:

® Cardboard boxes

® Paper bags

® Ammunition

® Hatch boards

® Metal objects without holes to insert hooks
® Light wooden boxes

® Light sacks

WEDGE POINT BARS

® Barrels

¢ Drums.

HAND HOOK

The hand hook has a hardwood handle fas-
tened at a right angle to a steel shaft with a hook.
Thebag hook has a wooden handle and shaft and
a metal “claw” constructed to engage burlap
or jute. '

Wedge point bars have a wedge-shaped work-
ing end for prying. They are used to shift heavy
cases into position over short distances with
a grease-like substance called skid'compound.
For longer distances, the wedge point bar is
used to pry the case up high enough to get roll-
ers under it. ' o et

[y

MATERIAL-LIFTING
TONGS

" Material-lifting tongs have a 2;000-pound lift-
ing capacity, double-lever action, and a jaw open-
ing of 8 to 14 inches. Secure them to the cargo
hook with a wire or chain to lift heavy timber.
Use them only to lift the timber enough to put
slings on it or to stack it. Do not attempt to carry
timber over the ship’s side with tongs. If the load
scrapes any part of the ship, it will release the
tension and the tongs will drop the draft.
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Rollers are used to move cargo from the wings
and ends of a hatch to the square of the hatch.

CARE OF CARGO HANDLING GEAR

Cargo handling gear will last longer if it
receives proper care and maintenance. The fol-
lowing simple rules will help prolong the life
of the gear.

® Apply a light coat of oil to the wire rope
slings periodically. A lubricated sling will
wear five times longer than a dry sling.

® Clean cargo handling gear regularly.

® Insure manila rope slings are dry before
storing to prevent mildew.

® Keepgearnotinuseinthe gearbox orlocker
to prevent damage.

SAFETY PRECAUTIONS

The proper use of cargo handling gear will
make the loading and discharging of vessels safer
and easier. The following safety precautions
should be followed when selecting and using
cargo 'handling gear.

® InSpectall gear beforeitisused. Checkslings
for kinks, broken or frayed strands, and
parting splices. Check shackles to insure

that pins are straight and screwed in all

the way. If a hook shows signs of straight-

ening out, replace it with a serviceable

-, hook. Check chain: slmgs for signs.of

h stretcthg

"® Know the- safe workmg load of all gear (TM

o 725)

'i’?u

® Dot not exceed the safe workmg load of any.

part of the rigging or of the cargo han-
dling gear at any time.

hd When using. open hooks to hold snatch
-_blocks; mouse -the hook and the snatch
RN blockgate N

SUR T
o -
. Do not permit a slmg to cross an unpro-

tected sharp corner or edge.

“in the slings.

'® Be sure that hoisting slings are properly
positioned on cargo hooks.

(". -

ie Do not permlt kmks twmts or knots toform:

® Never carry a load on the point of a hook.

® Check welded rings and hook eyes periodi-
cally for cracks and distortion.

® Never overload a sling, and never apply
loads suddenly.

® Never be too confident of a new sling; the
fact that it is new is no reason for over-
loading it.

® Remember that as theangle ofa sling is in-
creased, its ability to support a load de-
creases. (Whenever possible, avoid angles
of less than 45° from the horizontal.)

® When handling long drafts of cargo such as
dunnage, pipe, and lumber, use tag lines
and at least two slings. '

® Never place a strain onthe side of a pad eye.

® Condition all personnel to treat a draft as if
it could fall at any instant.

Accidents cauised by failure of cargo handling
gear can usually be avoided by careful selection
and use. Select the gear with care and inspect
it thoroughly for serviceability before using it.
Never use a piece of gear just because it hap-
pens to be handy.
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SUMMARY

In this chapter we've discussed different kinds
of cargo handling gear. We've talked about the
kind of gear that is connected to or around the
cargo. In the next coupleof chapters, we'lldiscuss
the equipment that actually lifts the cargo. The
important point to remember isthat all this gear
works together. Like a chain, it is only as strong
as its weakest part. Chafed, rusted, or strained

2-14

gear can support even less than its rated capac-
ity. Further, if the gear is not connected together
correctly, it could support less weight than you
expect. All this means is that the cargo handler
and his supervisors must be very familiar with
all their gear from the sling to the crane and
know the most efficient ways of using it.
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CHAPTER 3 MATERIAL HANDLING EQUIPMENT

Material handling equipment (MHE) consists of large and mechamcally-
powered equipment used to lift, transfer, and stack cargo.

Properly used, MHE increases the economical use of manpower and decreases the
multiple handling of cargo moving through terminals.

As a terminal operations coordinator, you must decide which type of equipment to
use for a particular job. Also, you will be assisting in the operation of this equipment.
The information in this chapter will give you a background on the different types of

MHE.

FORKLIFT TRUCKS

Forklifts used in military break-bulk cargo op-
erations range in capacity from 4,000 to 15,000
pounds. They have lift heights ranging from 144
to 210 inches. They are gasoline, diesel, or
electric-powered vehicles. They are operated on

TYPES OF FORKLIFTS

paved surfaces or rough terrain, depending upon
job requirements. The type of forklift used de-
pends on the type of job to be done. Gas and elec-
tric forklifts are useful aboard vessels to handle
unitized cargo.

The three types of forklift you will most likely
encounter are gas powered commercial forklifts,
electric forklifts, and rough terrain forklifts.

Commercial forklifts are designed to handle
cargo on the pier, in the warehouse, and in the
hold of a ship.

Electric forklifts are designed to handle mil-
itary explosives in the hold of a ship.

ELECTRIC FORKLIFT

Rough terrain forklifts aredesigned tomove
cargo off the road and over unimproved or soft

surfaces, such asdeep sand, mud, and snow. They

have four-wheel power steering with independ-
ent controls for front and rear wheels. The steer-
ing operates all wheels in the conventional
manner. A'lever selects two-wheel steering, four-
wheel crab steering, or four-wheel cramp steer-
ing. A rough terrain forklift has a ground clear-
ance of 14 inches and can climb slopes up to 45
percent. The forks are power-operated. They tilt
forward or backward to angles up to 45°, and to
either side at angles up to 10° from the horizon-
tal. The loaded forks may be extended from the
upright position a minimum of 21 inches above
ground level.

The 6,000-pound rough terrain forklift truck
is mounted on low-pressure, high flotation pneu-
matic tires. All four wheelsdrive and steer. One
hydraulic system powers the steering mecha-
nism and another raises and lowers the lift. Spe-
cialliftingarmsarearrangedsothattheloadcan
beraised or lowered ineitheralevel or a prétilted
position. For operations in landing craft, the forks
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areraised or lowered and tilted forward or back-
ward more than those of conventional forklift
trucks. When carrying a load, the driver nor-
mally has a clear view over the package. If he

6000-POUND ROUGH TERRAIN FORKLIFT

does not, he must move the vehicle in reverse,
looking to the rear over his shoulder as he does
when he operates a conventional model with a
load that .obstructs his view.

""" Rough terrain forklifts are used in beach op-

erations and over nearly all types of unimproved
terrain. They can also be used on the pier to han-
dle large cases or CONEXES. (A CONEX is a
military container made of corrugated metal
used to move cargo.) They are well adapted to
transferring cargo from and to landing craft at
the shoreline and for moving it in open storage
areas. They can operate in water to a maximum
of 36 inches without using waterproofing kits,
and to a maximum of 60 inches with kits
installed.

The 10,000-pound rough terrain forklift truck
is constructed like the 6,000-pound forklift truck
except that it is a larger vehicle. The primary
difference between the two is that the 10,000-
pound forklift is designed for operating in un-

.improved terrain. It has a’ lifting capacity of

10,000 pounds when the center of gravity of the
load is within 24 inches of the mast.

10,000-POUND ROUGH TERRAIN FORKLIFT
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® Carry all loads tilted back slightly and just
above the running surface.

® If the load blocks your view, drive the fork-
lift in reverse.

. ® Never travel with a load tilted forward and
_neverraise, lower, or tilt it while the fork-
it is in motion.

% Always face the direction that you travel.
This means looking over your shoulder if
~ you must drive in reverse.

® Always back down on ramps instead of going
forward with the load in front of you.

® Never operate a forklift ata speed greater
than 5 miles per hour.

® Always come to a full stop before changing
directions. Avoid sudden stops.

® Do not allow passengers to ride on the fork-
lift.

TRACTORS, TRAILERS, AND HANDTRUCKS

'I‘ractors trailers, and handtrucks are some-
times used to move cargo at terminals.

WAREHOUSE TRACTORS AND TRAILERS

A warehouse tractor is a short, compact vehi-
cle having a short turning radius. It is usually
equipped with a sheet-steel bumper for pushing
other equipment. Further, it has a towing hitch
in the rear for towing a train of warehouse trail-
ers and other equipment.

WAREHOUSE TRACTOR AND TRAILERS

D7 TnAchR I

A warehouse trailer is a small-wheeled vehi-
cle for transporting cargo over smooth surfaces.
It is generally pulled by a tractor, but can be
pushed as a four-wheeled handtruck.

AT -
The D7 tractfor is mounted on full crawler

track,s The tractor has a heavy blade in front c

whlch is “moved by hydraulic pumps Maximum

draw.bar pull -of" thls low-speed tractor ranges! '

from 1.7, 000to 24"'000 pounds The tractor is used
for heavy-duty ;jobs such as.moving ‘éarth and
towing. Wheén its blade is sheathed in timbers to
act as a buffer, it can assist landing craft in re-
tracting or drawing away from the beach.

+
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HANDTRUCKS

Handtrucks are used for moving packages too
heavy to be moved by hand. They are also used
forincreasing the unit load of small packages on
occasional short trips.

Some handtrucks have folding wings and
curved braces between the legs so they can carry
drums and barrels, as well as other types of pack-
ages. The wheels have solid or pneumatic rubber
tires. The load capacity of the handtruck is 600
pounds and 95 cubic feet.

An improvised extension on the blade or nose
at the bottom of the truck will increase its cubic
carrying capacity. The nose orbladeisused to pry
drums, barrels, and heavy boxes. These must be
tipped back to rest against the truck’sbed. When
the truck is properly loaded, the wheels bear the
weight, relievingthe operator of strain. But good
loading is a matter of trial and error with the
particular cargo to be moved. Always assign two

PALLET JACKS

Thepallet jack is alow-level hydrauliclift suit-
able forthehorizontal movement of certain types
of pallets. It can be operated by one man. Addi-
tionally, it is low enough tobe passed through the

PALLET JACK
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men to the task, with the truck normally in an
UPRIGHT POSITION. When it is ready tomove, :
the operator puts one foot on the bottom cross-
piece to keep the handle toward himself. He may
be able to unload by himself, depending on the
cargo.

opening in the bottom of a pallet. However, when
the pallet is raised, the rear wheels must have
clearance to reach the floor or deck. The general
purpose, four-way-entry pallet is designed so that
it can be moved with a pallet jack. The pallet jack
is not suitable for moving stevedore pallets.

Although the pallet jacks are not-an author-
ized table of orgahization and equipment (TOE)
item, they may sometimes be justified, obtained,
and used to move palletized cargo into final stow-
age position underdeck. Since pallet jacks can-
not be used to tier cargo, it is necessary to stow

.onetier ata time. Dunnageis laid between tiers
. _ so that the pallet jack can be maneuvered.

Pumij the j;ack up by its handles. In pumping,

" ithetines or forks are raised up on hinged rollers.

They, with the wheels in front, support the jack
as it is moved. Turn the valve on the top of the
structure near the handle to the right when rais-
ing the jack and to the left when lowering it. The
projections bracketing the front wheels are brake
pedals.
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CRANES

Cranes use a projecting swinging arm to lift,
swing, and lower loads which cannot be reached
by other equipment or are too bulky or too heavy
to be moved otherwise. Since their chief advan-
tage is their reach, they should never be used to

TYPES OF CRANES

carry a load from one place to another except for
short distances.

The three types of cranes discussed here are:
rought terrain cranes, crawler cranes, and float-
ing cranes.

Rough terrain cranes are wheel-mounted,
diesel-driven cranes designed for operating in
rough terrain. One rough terrain crane, with a
20-ton capacity and a 30-foot boom, is equipped
with an earth moving blade for improving beach
working area or making its own path in unim-
proved terrain.

Crawler cranes are especially useful on
beaches and shores where ordinary wheeled ve-
hicles would bog down. There are several types
ranging in capacity from 5 to 50 tons.

In addition to unloading barges and lighters
on beaches, crawler cranes are used to load and
unload other modes of transportation at rail and
truck points and on piers. They can alsobe loaded
on lighters, wherethey arelasheddown and used
asfloating cranes, provided the lightersare prop-
erly ballasted.

- Floating cranes are cranes mounted on
barges..They vary in lifting capacity. Some com-
mercial cranes have capacities up to 240 long
tons. The two standard floating cranes found in

P '

20-TON ROUGH TERRAIN CRANE

the military inventory have capacities of 60 and
891ong tons. Their auxiliary hoist can lift 15long
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tons at a radius of 122 feet, 6 inches. The barge
has an overall length of 140 feet and a beam of
70 feet.

Floating cranes work the offshoreside of a ves-
sel. Heavy lifts are discharged to the deck of the

OPERATION

crane or to barges tied alongside. Both cranes
may reach across the ship and discharge the lift
either on the pier or to clearance carrier equip-
ment.

The safe and efficient use of a crane depends
on the operator understanding its lifting capac-
ity. While he cannotincrease capacity beyond the
limit set by the manufacturer, he must take into
account the changes in capacity. These changes
are caused by changes in the length or angle of
the boom and in the resulting boom radius. The

SAFETY PRECAUTIONS

boom angles are measured in degrees, starting
at zero, with the boom parallel to the ground.
Boom radius is the horizontal distance between
the center of rotation (that is, the center of the
turntable or the center pin) and a vertical line
through the center of the hook. Signals for crane
operations are shown in chapter 4.

The following safety precautions should be ob-
served when using cranes.

. © To avoid possible damage to the machine or
injury to personnel, the operator, or in-
dividuals in the vicinity, always check
the crane and all slings, cables, chains,

_and hooks before starting an operation.

© Once motion is started, the crane must be
kept level.

"6 Never swing a crane rapidly because cen-
trifugal force can get the mechanism out
of control or even upset the crane.

© Use standard signals for all operations.

© Keep the boom at least 10 feet away from
power lines.

© Do not lift weights greater than the rated
capacity of the crane for the boom radius
you must use.

Put all controls in neutral before servicing‘
acrane or making repajrsor adjustment,
including trouble shooting.

o

SUMMARY

As we said before, materials handling equip-
' ment is designed to lift, carry, or stack cargo. The
- tractors, trucks, and forklifts are primarily de-
signed for use on the pier or beach, to and from
the warehouse, in the warehouse, or aboard ship.
" They: provide limited lift capabilities. The big
" lifts are done by the cranes. They help load and

discharge ships, barges, and lighters either on
the beach, on the pier, or .at shipside. All this
equipment can make easy work ofthe job of mov-
ing cargo from the warehouse or yard onto the
ship, and off the ship back to the warehouse or
yard. You are the person who must know which -
ones of these best suit your needs.
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CHAPTER 4 RIGGING AND OPERATING
SHIP’S CARGO HANDLING GEAR

When a breakbulk ship arrives atits port of discharge you, the terminal operations
coordinator, have the job of offloading the cargo. How are you going to do it? Are you
going to manhandle each piece of cargo from the vessel to the pier, or would it be
simpler to use the ship’s cargo handling gear to lift the cargo from the vessel and load
it onto the pier? In this chapter, you’ll learn how to rig the ship’s gear and other equip-
ment used in cargo operations. This equipment makes your work much faster and

easier.

SHiP’S CARGO HANDLING GEAR AND EQUIPMENT

Before learning how to rig the ship’s gear, it is
necessary that you know whatitems make up the
ship’s gear and equipment. Among these items

CHAINS

are chains, shackles, blocks and tackle, standing
rigging gear, running rigging gear, deck fittings,
and cargo winches.

Chains are used in cargo handling operations
for slinging loads, lashing cargo, and as a part of
the ship’s rigging gear. Chains are much more
resistant to abrasion and corrosion than wire
rope. This resistance makes chains last longer
than wire rope. They are also used as slings to
lift heavy objects with sharp edges which will cut
wire. There are indicators that will warn the
user if the chain is or has been under stress.
Chains will stretch under excessive loading and
each link will bend slightly. Bent links are a
warning that the chain has been overloaded and
may break suddenly under load. In addition to
bent links, there is another warning of overload-
ing. The chain is equipped with the proper hook.
If the hook should start to fail first, this also in-
dicates the chain is overloaded.

Chain size refers to the diameter in inches of
the rod used to make the links. The size, angle of
hookup, and number of chains being used will
tell you how much weight you should lift with a
chain.

The following precautions should be observed
when using chains.

© When hoisting heavy metal objects using
chains for slings, insert padding around
the sharp corners of the load to protect
the chain links from being cut. Either

planks or heavy fabric can be used for
padding.

® Don’t permit the chains to twist or kink
when under strain.

®

Never fasten links of chain together with
bolts or wire because such connections
weaken the chain and limitits safe work-
ing capacity.

® Remove worn or damaged links from the
chain and replace with a cold shut link.
Close and weld the cold shutlink to equal
the strength of the other links.

Cut small chain links with a bolt cutter.
Largechain links arecut with a hacksaw
or an oxyacetylene torch.

o

Inspect chains frequently.

-© Do not paint a chain to prevent rusting be-
cause the paint will interfere with the
freedom of action of the links. A light
coat of lubricant is the best thing to use
to prevent rusting.

Store chains in a dry and well ventilated
place to prevent rusting.

]

Tables defining safe load limits for various size

chains will be found on page 2-5.

41
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SHACKLES

Shackles are “U”-shaped pieces with a pin
through the end. They are used to secure the
chain to loads or anchoring structures. Anchor,
antitoppling, and chain shackles are the prin-
cipal types of shackles. Round, screw, and safety
pins are the principal types of shackle pins.

The following safety rules should be observed
when using shackles.

o Pins must be straight.
o Screw pins must be screwed in all the way.

o Nuts on safety pins must be snug against
the eye of the shackle and cotter pins
must be inserted before the shackle is
used.

o There must be no strain on the side of a
shackle.

o Widths between the eyes must not be greater
than they were originally. Excessive
widths indicate the shackle has been
strained and should not be used.

o When shackles are placed under stress, the
bearing surface of the sling or fitting
being used should cover the entire bear-
ing surface of the shackle pin. If the size

BLOCKS AND TACKLE

ANCHOR SHACKLE (SAFETY PIN)

ANTITOPPLING SHACKLE
(ROUND PIN)

of the sling or thesize or design of the fit-
ting makes this impossible, then use an-
other size shackle. The formulas for
estimating safe working loads and
breaking strengths of shackles are found
in Appendix B, and are valid only if the
above safety rules are followed.

So

Blocks and tackle are necessary for moving,
lifting, and stowing heavy cargo. This is because
they change the direction of the pull and in-

STANDING RIGGING GEAR

crease pulling or lifting power. TM 5-725 covers
information on blocks and tackles used by the
terminal operations coordinator.

Standing rigging consists of lines and spars
that don’t move. The gear that actually does the
work is attached tothese spars. Standingrigging
acts as bracing for the running gear.

Masts are principally used to support cargo
booms. They also support signal lights, anten-
nas, and crow’s nests (observation posts). On most
ships, each mast is fitted with a crosstree to
which the topping lift blocks are secured, and a
mast house which supports the heel of theboom.
This is referred to as the heel block.

4-2

King posts are two vertical supports, usually
steel, used to support booms. One of these is on
each side of the centerline of the ship. King posts
fixed with a spanner truss are called Samson

posts.

Shrouds are heavy wire ropes that provide
athwartship support for the mast or king posts.
Two or more shrouds are used on either side ofa
mast or king post. They are secured to the deck
or bulwark in an athwartship direction to pro-
vide maximum support.



Stays and backstays are heavy wire ropes
similar to shrouds. They are found at the mast
wherethe jumboboom islocated. Whenthey sup-
port the masts or king posts from a forward di-
rection, they are called stays. When they support
from an aft (back)direction, they are called back-
stays. Additional stays and backstays are rigged

SHROUDS

50 FEET (APPROX.)
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when unusually heavy lifts are being loaded and
discharged.

Turnbuckles are internally threaded collars
turning on two screws threaded in opposite di-
rections. They are used to take up slack in the
shrouds and stays.
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RUNNING RIGGING

Running rigging is the moving part of a ship’s
gear. With regard to running rigging, you should
be familiar with the following.

The cargo boom is a spar extending from a
mast house or a king post. It is used as a derrick
arm to handle cargo. Cargo booms are sometimes
referred to as derricks.

The cargo runner is the cargo hoisting wire
rope or line reeved through the boom heel blocks
and head blocks. It is used for working cargo.
The runner is also called the cargo fall or whip.

The topping lift is the tackle that raises and
lowers the boom. Single and multlple topping
lifts are used aboard ship.

The single topping lift is a single wire rope
1% inches or larger running through a single-
sheave, topping-lift block at the crosstree on
the mast or at the top of the king post. One end
isshackled to the head of the boom and the other
to the bail plate.

The multiple topping liftisasingle wire rope
reeved through a block at the head of the boom
and a block at the crosstree. It ismade fast on the
topping-lift cleat. The size of the wire depends
on the safe working load of the boom, but %- to
%-inch wire rope is usually used.

Guy systems are blocks and tackle used to
steady or swing booms. The three types of guys
are outboard, inboard and amidship guys.

Outboard guys are secured to the outside of
the head of the boom and to fittings on the deck
or bulwark. These guys are often referred to as
the working guys because they are the ones un-
der the greatest stress. The stress on the guys
appears when the load is being transferred
athwartship. Stress also occurs when the weight
is being supported anywhere between the two
boom heads.

Inboard guys are secured to the inside of the
head of the booms and secured to the deck or bul-
wark. Since the load on the cargo hook is always
between the heads of the two booms or directly
under one of them, there is little or no stress on
inboard guys.
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Amidship guys serve the same purposes as
inboard guys. They hold the booms together and
they have the advantage of being up and out of
the way. Amidship guys consist of a light tackle
between the headsofthe twobooms. The hauling
part of the tackle is usually led through a block
on the crosstree or king post. It is secured to a
cleat.

The preventer is a wire rope used in addition
to the outboard guys to reinforce them and pre-
vent additional strain on them.

The bail plate is a triangular, steel plate with
a hole in each corner to which are attached the
topping-lift wire, the bull chain, and the bull
rope on a single topping lift.

The bull chain is a heavy-duty chain made of
links 1% inches in diameter or larger. It is used
on a single topping lift to hold the boom in its
vertical working position.

The bull rope is a wire rope used on a single
topping lift to raise and lower the boom.

The topping-lift cleat is attached to the mast
house or king post. It is used for securing the
multiple topping-lift wire.

The headblock is the block at the head of the
boom through which the cargo runner is led to
the cargo hook.

The heelblock is the block at the heel of the
boom through which the cargo runner is led to
the winch.

The guy tackle consists of the blocks and
tackle used on guys.

The guy pendant is a short wire rope with a
thimble or socket on each end. Guy pendants are -
used to attach the guy tackle to the head of the
boom and to the deck or bulwark.

The gooseneck is a metal swivel joint that
connects the heel of the boom with the mast or
the mast house.

Topping-lift blocks are blocks at the head of
the boom, the crosstree on the mast, or the top of
the king posts through which the topping-lift
wire is reeved.




1. CARGO BOOM 6. PREVENTER
2. CARGO RUNNER 7. BULL CHAIN
3. SINGLE TOPPING LIFT 8. BULL ROPE

4. OUTBOARD GUY 9. BAIL

5. INBOARD GUY 10. SHACKLE

" 1. MULTIPLE TOPPING LIFT
‘2. AMIDSHIP GUY
3. TOPPING-LIFT CLEAT
4. HEADBLOCK
5. HEELBLOCK
6. GUY TACKLE
7. GUY PENDANT
- 8.GOOSENECK
” : 9. TOPPING LIFT BLOCK
10. FAIRLEAD - S

11. LINK BAND e,

- The link band is a band around the head of
the boom to which the topping-lift guys and head

blocks are secured.

A stopper chain, a piece of close-link chain
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about 6 feet long made of links % to % inch in
diameter, is used to stop off the multiple topping-
lift wire when transferring the wire from the
topping-lift cleat to the winch and vice versa.

4-5
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DECK FITTINGS

Deck fittings are the devices used to secure
standing and running rigging.

Bitts are heavy metal bed plates with two iron
or steel posts. They are used on ships for securing
mooring or towing lines. Usually there is a set
forward and after each chock.

Chocksare heavy fittingssecured to the deck.
Lines are passed through themto bollardson the
pier. The types of chocks used are closed open,
roller and double roller.

Cleats are metal fittings having two projecting
horns. They are used for securing lines.

Pad eyesarefixturesweldedtoadeckorbulk-
head. They have an eye to which lines or tackle
are fastened and are used for securing or han-
dling cargo.

Abulwark isthe wall around any deck exposed
to the elements. This includes the weather deck,
the poop deck, the fore deck, and any deck on the
superstructure, such as the deck of the flying

CARGO WINCHES

‘. E -S- BITT
CLEAT S

‘
CLOSED CHOCK

@ " OPEN CHOCK

ROLLER CHOCK

bridge. On top of the bulwark is a flat rail (or
plate) called the rail. Pad eyes and cleats are
often welded to the rail.

Cargo winches are the source of mechanical
power in-cargo handling operations. They are
power-driven machines used to lift, lower, or move
cargo. Winches are classified according to their
source of power.

Electric winches are standard equipmeht on
most vessels. An electric winch has a steel base

on which the winch drum, motor, gears, shafts,
and brakes are mounted. The drum, which has
cable wound onit,is usually smooth with flanged
ends. It revolves on a horizontal axis and is
driven through single or double reduction gears
by an electric motor (usually direct current). A
solenoid brake and a mechanical brake are fitted
to the motor-shaft. The winch is located on deck
oron a deckhouse.

The winch controls consist of a master con-
troller or switchbox located 'on a pedestal at the
end of the hatch square and a group of relays,
contactors, switches, and resistors located near
the winch motor.

A resistor house is a small deckhouse between
hatches when there is no larger deckhouse near
the winch. In unit-type winches, control equip-
ment is located in three compartments opposite
the cathead side of the winch. The control panel,
the resistor bank, and the solenoid brake are in
these compartments.




WINCH CONTROLS

The control equipment regulates speed in both
directions. The master controller is normally a
five-speed, drum-type, reversing switch com-
monly found on modern cargo ships. An addi-
tional on-off power switch is located on the
controller box.

The size of the winch motor depends on the
maximum load to be handled on the booms and
rigging. Heavier loads normally require changes
inrigging and slower speeds. Although boom ca-
pacity ranges from 5 to 60 tons, a 50-horsepower
motor is commonly used on all winches. Since
most lifts are 1 to 5 tons, the winches and the rig-
ging are designed to handle these loads at the
highest speed practicable. Because the winch
motor is a series motor, increasing torque will
reduce the speed for heavier loads up to the max-
imum for the rigging arrangement.

Most winches are equipped with a solenoid
brake on the motor shaft. The brake is set by
heavy springs and released by powering up the
solenoid coil. When the master controller ismoved
through the various speed positions to the off
position, braking occurs for short intervals. Then,
when the solenoid coil has power taken away, to-
tal braking occurs. At least once during every
lowering operation, a load going downward at
full speed must be slowed down and brought to
a halt. This is done either when it reaches the
deck or when held in the air. Although the speed
could be slowed down by ‘the friction brake, the
frequent wear and tear would require unneeded
replacement of brake lining. This could make it
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necessary to have an oversized brake. Dynamic
braking, on the other hand, slows down speed
without causing wear on the brake lining. It re-
quires the magnetic brake only for final slowing
or stopping of the load. Foremergency use, a foot-
operated brake or other mechanical brake is
usually included.

OPERATION

The steps used in operating the electric winch
are as follows:

e Inspect the winch.
e Open control equipment ventilator covers.

e Turn the switch on the control box to the

" on position. (If it is necessary to leave

the winch, the switchshould be turned to

the off position to prevent accidental
starting.) ‘

e Move the control handle forward to pay out
cable, and backward to haul it back in.

The speed is set by the position of the control
handle, the amount of cable on the drum, the
weight of the load, and the line voltage. In case
of an overload, the circuit breaker turns off the
electricity. The circuit breaker is reset when the
control handle is returned to the off position.

Running an electric winch at-a slow speed over
a long period of time causes the resistors to
overheat and eventually burn out. By running
the winches at a faster rate, the winch operator
can avoid such breakdowns.

SIGNALS

Winch operators depend on the signalman to
give theright signals at the right time. To insure
swift, smooth, and safe movement of the draft.
thesignalman estimates the time it takes winch-
men to react to the signals and winches to re-
spond to the controls. A signalmandirecting two
winchmen uses his right hand to signal the op-
erator on his right and his left hand to signal the
operator on the left. He faces the two operators
but watches the draft (cargo being moved) at all
times. The winchmen keep their eyes on him.

4-7
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LOWER

SIGNALS FOR ONE WINCH

SIGNALS FOR TWO WINCHES

A winch operator cannot always see the draft.
Therefore he depends on the signalman for in-
structions. The safety and smoothness of the op-
eration depend upon the judgment of the
signalman and the skill of the winch operator to
respond. A team effort is necessary.

Every member of the hatch section must know
the signals used in cargo handling. Each signal-
man must also know the safe methods of slinging
cargo and must satisfy himself that the draft is
slung properly before giving the winch operator
a signal to move it.

4-8

The signalman mustlearn tojudge thefew sec-
onds that elapse between the time the signal is
given and the actual stopping of the winch. If
allowance is not made for this, accidents usually
result. The signalman must place himself in
such a position that he can see the draft at all
times and that his signals can be clearly seen by
the winch operators. Both should continually
observe the rigging, paying particular attention
to slack guys, chafing runners, loose pins in
shackles, strained hooks, and any condition of
slings or bridles which could be unsafe.
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RIGGING STANDARD CARGO BOOMS

The crew of the vessel is responsible for break-
ing out the ship’s cargo handling gear. However,
circumstances may require you, as terminal op-
erations coordinators, to know and understand
the procedure for rigging cargo booms.

TOPPING A BOOM

The procedures discussed here are general and
are used in all types of rigs. Specific types of rigs
will be discussed later.

When a ship is underway, the cargo booms are
usually secured in a position horizontal to the
deck with the head of the boom secured to a rest
or cradle. To unload the ship, the boom must be
returned to its working position. This is called
topping (raising) the boom. It can be done using
either multiple or single topping lifts.

MULTIPLE TOPPING LIFTS

The procedure for tbpping booms with multi-
ple topping lifts when the booms are in the cradle
is as follows. -

® Assign men to winches, guys, runners, top-
ping-lift wire, and cathead.

Prepare winches for operation.

® Lay out guys to propér fittings. (This is dis-
cussed in the section on equalizing guys
and preventers.)

Lay topping-lift wire along the deck or over
the rail.

Place hauling part of topping-iift'wire ina
wire rope snatch block.

Take five turns with topping-lift wire around
the cathead in the direction opposite to
the cargo runner (underneath the cat-
head). - o

Assign men.to clear the topping-lift wire
and attend the cathead.

® Assign men to outboard and inboard guys.

® Assign one man to overhaul the runner as
the boom is topped.

WORKING POSITION

RESTING POSITION
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, TOPPING A BOOM

© Raise the boom to the desired height by put-
ting the control lever of the winch in po-
sition for lowering.-

© Next, take in on the hauling end of the top-
ping-lift wire which is wound around the
cathead.

© Securethe topping-lift by applying the stop-
per chain carefully as follows:

4-9
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With the stopper chain secured to a pad
eye on deck, pass the running end of
the chain around thetopping-lift wire.
Make sure that at the completion of
the turn, the running end of the chain
passes under the standing end of the
chain.

Run the running end of the stopper chain

around the topping-lift wire again,
making sure that this turn passes over
the first turn.

The chains running end should again go

under the standing end at completion
of the turn. This completes a double
half hitch, rolling hitch, or stopper
hitch. Holding the stopper hitch
tightly in place, take two half hitches
above the stopper hitch.

Wind the remainder of the chain around

the topping-lift wire so as to bind the
half hitches. Have one man hold the
chain in this position.

With the turns still onthe cathead, slack

off the topping-lift wire slowly until

the weight of the topping lift is trans-
ferred from the cathead to the stopper
chain.

When the chain hasthe weightofthe top-

ping lift, remove the turns from the
cathead and secure the topping-lift
wire to the topping-lift cleat by taking
three round turns on the cleat followed
by three figure eights.

Seize the last two figure eights to keep

the turns from slipping or coming off
the cleat. This is done by tying a thin
line around the middle of the figure
eights. Coil the remaining wire below
the cleat or hang it over the figure
eights if there is enough room.

Remove the stopper chain. Swing the

boom to its working position by haul-
ing on the guys and spot (position it)
according to the type of rigging de-
sired.

Equalize the guys and preventers. (See

the section on guys and preventers.)



SINGLE TOPPING LIFT

The procedure for topping booms with a single

topping lift when the booms are in cradles is

- identical to that for multiple topping lifts with
. two exceptions.

© On vessels rigged with single topping lifts,
the catheads are equipped with a fitting
to which the bull rope is secured instead

of five turns being taken around the cat- |

head as described above.

o The stopper chain is not used. Instead, the _.

topping lift is secured as follows.
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e After the boom hasbeen raised to the de-
sired height, shackle the bull chain to
the deck.

e Slack off the bull line slowly until the
chainsupportsthe weight of theboom.

e Remove the bull line from the cathead
and coil it around the cleat. It is only
necessary to get the bull line off the
deck and out of the way since it does
not support the topping lift unless the
boom.is being topped or lowered.

USING GUYS AND PREVENTERS
GUYING

This procedure involves swinging or moving a
boom by using wires or cables. There are two

methods of guying the fixed booms for all types

of rigging:
‘ o Outboard and inboard guys.
o Outboard and amidship guys.
Both methods are used aboard cargo ships,
although the outboard and amidship method is
. more common. If the inboard guy is used, it is
necessary to find a place on the deck or bulwark
to secure it. This puts additional gear in a loca-
tion already overcrowded. Since the load on the
cargo hook is always between the heads of the
booms or directly under one of them, there is al-
. ways less stress on the inboard or amidship guys
than on the outboard guys. The lightweight

amidship guy is sufficient to carry the stress and
- is raised aloft out of the way.

EQUALIZING GUYS AND PREVENTERS

In addition to the regular outboard guy on the

fixed boom, an additional wire is attached to the

" head of the boom and led to the deck to act as a

. preventer. The preventer, which provides addi-

tional support to guys, is usually made of %- or

%-inch wire rope. Take great care in the use of
these preventers.

Avoid the unsafe practice of rigging the pre-
venter so that the guy takes all the stress. This
isunsafe since the draft may be dropped because
the preventer takes stress only if the guy parts
and then it gets all the stress, can't hold it, and
it also breaks. ’

A preventer should not beexpected toshare all
loads equally with the guybecause the preventer
is usually a single heavy wire while the guy has
a manila or synthetic fiber purchase. This leads
to a situation where if the guy and preventer
have equal tension under a light load, the guys

stretch much more than the preventer. Under

heavy loads, the preventer has totake mostof the
increase. This can be avoided by adjusting the
guy under a lightload so thattheré willbe a little

.more;tensionion it than on the preventer. Under

a heavy.load, then, the guy will stretch and let

. the preventer have its share.

The safest practice is to secure the guy and
preventer as close together as possible without
securing them to the same fitting. The desired
equalization of tension'between the two will not
be achieved if the guy is in one place and the pre-
venter in another. Thisis becauseunder different
degreesof tension the stresson one will increase
more rapidly than on the other. Once the guys
and preventers have been secured as close to-
gether as possible, the procedure for equalizing
guys and preventers is as follows.
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Swing booms slightly beyond the spotting
position (approximately 2 to 4 feet).

o

o Secure guys and preventers.

o Place a strain on the outboard guys and
preventers by lifting a light draftequally
between the two booms.

o Takein all the slack in the inboard or amid-
ship guys. The booms will swing inboard
to the desired position. Thisshould nearly
equalize the strain between the outboard
guys and preventers, depending on how
close together the guys and preventers
are secured. As mentioned above, with
this light draft there should be slightly
more strain on the outboard guys thanon
the preventers. This is so that when a
heavy draft is lifted, the differently con-
structed guys will stretch slightly, and
thus equalize the strain between the guys
and preventers.

When the guy and preventer cannot be nearly
parallel, it is preferable that the guy be in the
position of greater stress,i.e., morenearlyin line
with the fall under most conditions.

Neither the preventer nor the guy should have
any slack in it. If one fails, the other will part

OUTBOARD BOOM

~—— OUTBOARD BOOM

when it fetches up with a jerk after the slack is
taken out. There will be two pieces of gear flying
around instead of only one. In addition, if un-
necessary slack is allowed to develop in guys,
booms may slap about.

While there have been a few instances in which
either the guy or preventer parted and the other
held, it is undoubtedly true that the proper use
of preventers has saved many a weak guy line.
Preventers, therefore, should be considered use-
ful only in keeping the guy from parting, not in
holding the boom after the guy parts. A few ves-
sels have heavy preventers (which are intended
to carry the guy load) and very light guys (which
areintended only for trimming the booms). Since
little additional strength is provided by such
guys, they should not be left slack.

POSITIONING GUYS AND BOOMS

The importance of properly guying booms with
respect to the angles of stress cannot be over-
emphasized, particularly when using married
falls. When guys break because of overstress, the
results could involve loss of time, cargo, and
cargo gear, and even loss of life.

(SEE TABLE AT TOP OF PAGE 4-13 FOR STRAINS AT
VARIOUS GUY POSITIONS)

o OUTBOARD
BOOM

i
!
[
|
|
‘ | )
JHATCH JHATCH ‘ HATCH \\
AMIDSHIP | AMIDSHIP
BOOM ~w.§ WMIDSHIP 800M BOOM
A B C AB c B A C

BOOM POSITION 2

BOOM POSITION 3
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STRAINS ON CARGO GEAR AT VARIOUS GUY POSITIONS

(Load, 1 S ton; falls, 30 degrees from horizontal)

Boom Guy Guy strain Amidship-boom Topping-lift
position position (tons) * strain (tons) strain (tons)

1 A 4.3 7.0 24

1 B 3.2 5.4 1.3

1 C 24 4.0 0.3

2 A 2.6 4.7 1.4

2 B 2.6 4.7 1.4

2 C 2.6 4.1 0.2

3 A 23 4.2 1.4

3 B 1.3 3.2 1.5

3 C 3.1 4.4 0.2

LOWERING BOOMS

The following procedures should be followed
when lowering multiple topping lift booms.

o Assign men to winches, guys, runners, top-
ping lift, wire, cathead, andstopper chain.

o Apply the stopper chain as explained ear-
lier.

o Remove all the topping lift wire from the
topping lift cleat, except the three round
turns, and carefully “slack off on” (surge)
the topping lift wire until the stopper
chain supports the weight of the boom.

o Transferthe wire from the cleatthroughthe
snatch block to the cathead, taking five
turns in the same direction as the cargo
runner (over the cathead).

o Take up on the winch until the strain is
transferred from the stopper chain to the
cathead.

o Remove the stopper chain.

" o Lower the boom using the winch.

While the booms are being lowered, men as-
signed to tend guys take in on the guy tackles.
Those assigned to tend the runner overhaul it to
prevent turns from piling up on the winch.

When booms are down, all gear is secured as
follows.

o Rewind runners smoothly on the drum of
the winch and secure the cargo hook to a
ring or a pad eye with a slight strain.

o Secure guys to the heel block or fittings on
the mast table and pull taut.

o Coil the hauling parts of outboard and in-
board guys over the guy tackle and tie off
the guys. Make amidship guys fast to the
cleat on the mast.

o Secure the topping lift wires to the topping
lift cleat.

THREE STANDARD CARGO BOOM RIGS

The three methods of rigging standard cargo
booms used most often are the yard-and-stay
rig, West Coast rig,and wing and wingrig.

YARD-AND-STAY RIG

One rig most commonly used on merchant
ships for loading and discharging cargo, partic-
ularly when there is a new winch operator or

heavy drafts are involved, is the yard-and-stay
system. This rig is sometimes referred to as the
union, married falls, or Burton system.

4-13
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This rigging method is advantageous when
handling heavy drafts of cargo or oversize cargo.
It is also advisable to use this rig when training
new winch operators.

STAY BOOM

YARD BOOM

With the yard-and-stay rig, the yard boom is
positioned over the pier and the stay boom is
positioned over the center of the hatch.

With regard to positioning of guys, you should
be familiar with the following.

“Secure stay boom outboard guy on the deck
or bulwark in such a position that a hor-
izontal projection of the line of the boom
and the line of the guy will meet at an
angle of 90°. Or, in other words, if the guy
and the boom were lowered to the deck,
they would form a right angle (90°) with
one another.

9To find the position on deck or the bulwark (R) STAY BOOM YARD BOOM
to secure the outl.)oard guy for t}'xe yard = BULWARK
boom, the following procedure is used.
<,
o Take a line of sight from the head of the 4‘{«
stay boom to the heel of the yard boom. o«\m
Extend this line of sight to the bul- /o&
wark of the ship. >
o The outboard guy of the yard boom is se- \
cured as close to this extended line of HEEL
sight as possible. If it isn’t possible to J

SAFE

<+ DESIRED POSITION

unsaFe  OF GUY
(BOOM WILL TOPPLE)

N

o Stand at position A under thehead of the
stay boom and look to the heel of the
yard boom. Where the line of sight ex-
tends to the bulwark, this is the desir-
able position to secure the guy.

o The alternate method is to stand at B

secure the guy at the extended line of &)
sight, the guy should be secured be-
tween the extended line of sight and
the head of the yard boom, but as close
tothelineof sight as possible. If the guy
is secured too far from the line of sight
toward the head of the yard boom, ex-
cessive forces will be introduced into
the guy, boom and topping lift. If the
guy is secured behind the line of sight
and the heel of the boom, the heavy
drafts of cargo will cause thetopofthe
yard boom to raise up until it strikes
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the cross tree when the winch operator
attempts to hoist the load. The cargo
being lifted would slide across the
hatch, slamming against the bulk-
head cargo or personnel that might be
in its path.

where you desireto secure the guyand
sight from the heel of the yard boom
on the head of the stay boom. If the
head of the stay boom on the line of
sight appears under the yard boom, it
is safe to secure the guy.



OPERATION

In discharge operations, the cargo is attached
to the cargo hook in the center of the hatch. The
draft is lifted directly up by the cargo fall of the
boom spotted over the hatch. At the same time,
theslack inthe other fallis taken up. Asthe draft
reaches the desired height above the coaming,

FM.55-17

the lifting cargo fall is stopped and then slacked
off while the fall on the outboard winch contin-
ues the lifting operation. This action carries the
draft of cargo over the side of the vessel. The out-
board winch then lowers the draft to the pier. In
loading cargo, the operation is reversed.

WEST COAST RIG

The West Coast method of rigging is a modi-
fied form of the yard-and-stay method. It is the
most common rig used by the military. This op-
eration differs from the yard-and-stay method
only in the way the amidship boom is spotted.
There is a slightly different method of operating
the winches.

The West Coast rig permits a little faster op-
eration than the yard-and-stay. It enables the
winch operator to position a draft of cargo on
either side of the square of the hatch. The winch
operator must use caution, because greater forces
are developed in the gear for a given load than
are experienced when using the yard-and-stay
rig.

This is a modified yard-and-stay rig. The yard
boom is positioned over the pier and the stay
boom is positioned so that the head of the boom
is outboard of the off-shore hatch coaming. Guys
should be positioned as follows.

WING AND WING RIG

STAY BOOM

YARD BOOM

® The point where each guy should be secured
is determined by the same method used
for the yard-and-stay rig.

© The line of sight for the stay boom is taken
from the head of the yard boom and the
heel of the stay boom.

Another modification of the yard-and-stay
method of rigging is the wing and wing method.
This method differs from the yard-and-stay
method inthe way thebooms are spotted and how
the winches are operated.

The wing and wing rig permits loading or dis-
charging on both sides of the ship. This method
of rigging is used in LOTS operations. This par-
ticular type of rig is dangerous due to the great
spread of the booms and constant hazard of the
winch operator highlining, tautlining or fiddle
string pulling of a draft of cargo. Even under the
best of operating conditions great stress will be
placed on all parts of the gear.

AMIDSHIP BOOM

OUTBOARD BOOM
' (SPOTTED OUTBOARD)

. 4-15
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Both booms are winged out overthe sides of the
ship. This means that you have two yard booms.

The point where each of the outboard guys
should be secured is determined by the same
method as used forthe pier boominthe yard-and-
stay rig.

Thisrig can be used towork cargointhehatch,
but unless the coaming is equipped with rollers,
the cargo runners will chafe against the coam-
ing, wearing out the wire and butting grooves
into the coaming.

RIGGING STANDARD BOOMS FOR HEAVY LIFTS

SAFE WORKING LOADS

Most ships are equipped with booms having a
safe working load of at least 5 tons. The capacity
of cargo booms is usually marked on the boom
heel. If the safe working load is not marked on
the boom, ask the ship’s officers on watch for this
information.

Winches vary in capacity. The exact capacity
(leadline pull) is found on the manufacturer’s
nameplateonthe machineorfromaship’sofficer.

Whenever the load to be hoisted by the yard-
and-stay rig exceeds the safe working load of the
rigging, use an alternative rig that will increase
the safe working load.

Wire rope of %-inch and 3%:-inch diameter is
most commonly used for cargo runners, but some
vessels are equipped with: %-inch runners. The

safe working load of %-inch, new improved plow-
steel wire rope is slightly more than 3 tons;
%-inch wire, slightly more than 4 tons; and %-
inch wire, slightly more than 5 tons. These safe
working loads are for new wire. If the wire has
been in use for some time or shows signs of wear,
the safe working load must be reduced accord-
ingly.

There are many methods of rigging ordinary
booms for heavy lifts, but practically all involve
doubling up the cargo runner. This not only dou-
bles the safe working load that is picked up by
the cargo runner, but it also decreases the strain
on each winch by half. For a lift over 3 tons,
%-inch wire is doubled up. Although it is not nec-
essary to double up a %-inch runner to lift a
5-ton load safely, it is necessary to double it up so
that the winch will pull the load.

SINGLE SWINGING BOOM

There are several situations which may re-

quire the use of a single swinging boom.
© One boom is dam;aged and canngt be used.

° It is necessary to load or discharge oversize
light drafts.

© A ship is rigged with only a single boom at
a hatch. :

© One of the ship’s winches needs repairs.

Rigging asingle swinging boom on a standard
vessel so that the boom is raised or lowered dur-
ing the operation is accomplished as follows.

° The cargo runner on the boom. not being
used is run off the drum of the winch, and
the boom is swung out of the way. The
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: topping—lift wire of the working boom is
fastened to the drum of the winch after
the cargo runner is removed.

© The winch serving the working boom is
used to raise and lower the cargo runner
on the working boom. -

© Inorder to swing the boom from side toside,
two guys are used, both being secured at
the head of the boom leading to the pad
eye ring on deck or on the rail. Power to
move the boom from side to side is fur-
nished by using another set of winches,
one for each guy. If power is not available,
the boom is swung by hauling on the guy
tackle by hand.




-

Four sources of power are needed to operate a
single swinging boom rigged in this manner.

o One source raises and lowers the boom.

o A second source raises and lowers the cargo
fall.

o A third source swings the boom to the right.
o A fourth source swings the boom to the left.

Vessels having only one boom at each hatch
will normally have a source of power to which to
attach the cargo runner, the topping lift, and the
guys. Although thelocation of the power sources
differs from that on the standard vessels, the
method of rigging is the same asdescribed above;
i.e., topping lift, cargo runner, and guys are led
to power.

SINGLE SWING BOOM WITH DOUBLE PURCHASE

A single swinging boom is rigged to handle
loads within the safe working load of the cargo

FM 565-17

It is necessary in some cases to rig the single

. swinging boom so that it can be raised or lowered

during the operation in order to obtain enough
drift to clear the hatch coaming or the side of the
ship. For handling regular size loads of general
cargo on most vessels, it will not be necessary to
lead the topping lift to power. The boom isspotted
so that it plumbs the hatch when swung inboard
and plumbs the desired landing spot on the pier
when swung over the side of the vessel. Men are
assigned to haul in or slack off the guy tackles.
This method requires only three sources of power.
The use of manpower to swingthe boomin either
direction makes it impossible to work the single
swinging boom with a single winch.

runner. But often it is necessary tolift loads that
exceed the safe working load of the cargo runner.

4-17
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Loads that are within the safe working load of

the boom

, but which exceed the safe working

load of the cargo runner, are safely lifted by rig-
ging the boom as follows.

°Top the amidship boom, swing it out of the
way, and lower the outboard boom to the
boom rest.

° Fasten the topping-lift wire and the guys.

°Equip the outboard boom with a runner
long enough to permit doubling up. An
additional 12- or 14-inch block is re-
quired.

° Reeve the end of the cargo runner through
the 14-inch deep throat block and secure
it by one of the following methods.

e Some booms are equipped with heavy

BOOM

doubling-up pad eyesabout 4 feet from
DOUBLING-UP PAD

RUNNER 1}

the head of the boom in line with the
pad eye to which the headblock is at-
tached. On this type, the eye splice in
the cargo runner is shackled into the
doubling-up pad eye. If available, a
swivel is secured to the doubling-up
pad eye, and the end of the cargo run-
ner is shackled into the swivel. This
will reduce the tendency of the wire to
twist by taking the turns out of the
wire at the swivel.

e Most cargo blocks used aboard vessels
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are double becket blocks. Double
becket blocks are made so that shack-
les and swivels are attached to both
the top and bottom of the blocks. Where

these blocks are available and thereis
not adoubling-up pad eye on the boom,
the eye splice in the cargo runner is
shackled into the bottom of the cargo
block or into a swivel attached to the
block. It must be remembered that the
shackle or swivel at the bottom of the
block must have a safe working load of
at least half the weight to belifted. For
a 5-ton lift, use a %-inch shackle or
larger.

e If it is not possible to double up the rig-

ging using either of the methods de-
scribed above, the runner may be
secured to the boom by taking two
complete turns on the boom about 4
feet from the head of the boom and se-
curing the eye splice to the link band.

-

The boom is operated in the same
manner as the single swinging boom,
single-rigged.



YARD-AND-STAY WITH DOUBLE PURCHASE
Doubling up with a swinging boom greatly in-
creases the time required to transfer the load
from the pier to the ship or vice versa. Time can
. . besavedbyusingfixed boomsratherthan chang-
ing to a swinging boom operation. This is espe-
cially-important when many loads just over the
safe limit are to be handled. One of the easiest
methods of augmenting the load limit is to rig
both booms with a double purchase. This re-
quirestwoadditional deep throat 14-inch blocks.
In working this rig, insure guys and preventers
are in excellent condition and equalized as nearly
. as possible. ‘

o Thecargorunner of eachboom is doubled up
by any of the three methods described
earlier. If the doubling-up pad eye on the
boom is used, the hauling part of the
cargo runner mustbe on theinside. Ifthe
cargo runner is secured to the boom by
turns, the turns must be started on the
inside of the boom so that the hauling
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part of the runner is on the inside. These
precautions prevent the hauling part
from chafing against the standing part,
because the hauling part leads from the
heelblock to the headblock.

o When both booms have been doubled up, the

two traveling blocks are married by
shackling in a standard cargo hook as-
sembly. The booms are topped, spotted,
and worked asin a regular yard-and-stay
operation. The chief advantages of this
method of rigging are:

o Lifts as heavy as the safe workingload of

the cargoboom can be handled at about
half the rate of ordinary 1- or 1%-ton
drafts.

o Light filler cargo canbe handled without

stopping the operation to single up the
rigging.

PIER
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BLOCK-IN-BIGHT RIGGING ON DOUBLE-RIGGED HATCH

Handling heavy lifts at a hatch rigged with
two pairsofordinary cargo booms is madeby rig-
ging all four booms as follows.

o Reeve the runner of the forward amidship
boom through a 14-inch deep-throat block
and shackle eye-to-eye with the runner
ofthe after amidship boom.

o Reeve the runner of the forward outboard
boom through a 14-inch deep-throat block
and shackle eye-to-eye with the runner
of the after outboard boom.

o Hoisttheshacklesofthetwo setsofrunners
aloft to within a few feet of the head-
blocks of the after booms.

o Marry the two blocks together for regular
yard-and-stay operation.

o Besurethat boomsare properly spotted and
guys and preventers are equalized.

Heavy lifts not exceeding the safe working ca-
pacity of two parts of the cargo runner, the guys
and preventers, or the combined safe working
load of two booms may now be loaded or dis-
charged by the usual yard-and-stay method. This
typeofrigginghasthe advantage ofbeing quickly
rigged without the necessity of lowering booms.
Moreover,only two winches arerequired,and the
gear may be readily singled up for ordinary light
drafts.

Many modern vessels are equipped with
topping-lift winches which are used only for top-
ping or lowering the booms. When the boom is
spotted, the winch is shut off and the topping-lift
wire remains on the winch. This permits the
booms to be raised or lowered rapidly simply by
operating the topping-lift winches. Almost all
heavy lift operations require a dragline opera-
tion. Therefore, if topping-lift winches are avail-
able, double-rigged hatches are rigged with the
block-in-bight method as described on the follow-
ing page.

THESE WINCHES NOT USED

FIXED WINGH

\\\/P REVENTER THESE WINCHES USEQ
OPERAYT

I'\I
FIXED WINCH

-

OPERATI

S =

wl. AMIDSHIP GUY

/N

)\

PIER APRON
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o Lower the booms on tﬁe after end of the
hatch and remove the runners and head-
blocks from the booms.

o Reeve the cargo runners of the forward
' booms through 14-inch blocks, and
shackle the runners to the link band of

the opposing booms.

‘o Marry the two doubling-up blocks for reg-
ular yard-and-stay operation and raise
the after booms to the desired height.

o Spot the booms and make certain that guys
and preventers are equalized.

o Heavy lifts are now worked as described
above, using the winches at the forward

FOUR BOOMS DOUBLE UP ON DOUBLE-RIGGED HATCH

Winch operators must be highly skilled for
this operation. THIS METHOD SHOULD
NOT BE USED EXCEPT IN CASE OF
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endofthe hatch. The winchesat the after
end are available fordragline operations
exclusively.

The method described above can be rigged
much faster than the previously discussed meth-
ods. However, the time lost in lowering and the
raising of the booms by using the topping-lift
winch is more than made up by having two
winches available for dragline operations. Lifts
landed in the hold are quickly moved to their
stowage place in the ends or wings of the hold
during loading or into the square of the hatch
during discharge. Thedraglineoperation is going
on while the previous load is moving to or from
the ship and while the men are hooking on the
next load or unhooking the previous load.

EMERGENCY. If possible, use a yard-and-stay
rig.

PREVENTER
TR
HEELBLOCK DOUBLE
CARGO FALL
TABLE TOPPING
LIFT
X —
1 <
MAST 4 OPERATING
. |~ WINCHES 0
OPERATING
WINCHES
ICROSS TREE SHACKLES
AMIDSHIP GUY
AMIDSHIP GUY. —
CARGO
RUNNER
OUTBOARD
GUY AFT OF
HEELBLOCK °
PREVENTER > EE&I?K
SECURE TO
PIER APRON BOOM HEAD
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This method of rigging a double-rigged hatch
will handle loads up to the combined safe work-
ing load of two booms, provided the safe working
load of two parts of the cargo runner equals or
exceeds the combined safe working load of two
booms. To lift a load of 9 long tons on a double-
rigged hatch, using the block-in-bight method,
requires the use of %-inch cargo runners. The
safe working load of two parts would be approx-
imately 10 tons. However, it is possible to.handle
a 9-ton lift on adouble-rigged hatch using smaller
cargo runners by doubling up all four booms.
This method is described below.

o Double up the runners of all four booms by
reeving the ends of the runners through
14-inch blocks and securing to the head
of the boom as described earlier.

o Marry the doubling-up blocks of the two
outboard falls using a 1-inch wire strap
reeved through a 14-inch block.

o Marry the doubling-up blocks of the hatch
falls using a 1-inch wire strap reeved
through a 14-inch block.

o Shackle these two blocks together, using
shackles 1% inches or larger.

o Check all guys and preventers carefully to
make sure they are correctly placed and
equalized. The two 1l-inch wire straps
that are reeved through blocks joining
the outboard falls and the hatch falls
serve as equalizers in case the winches
are not synchronized in making the lift.

If the booms are equipped with inboard guys
instead of amidship guys, the inboard guys are
led outboard to further strengthen the outboard
guys. The weight of the blocks and the load will
keep the booms from swinging outboard. The lift
should be carried close to the deck to avoid a fid-
dlestring pull. If possible, use a yard-and-stay

rig.

RIGGING JUMBO BOOMS

Tanks, landing craft, tugs, picket and patrol
boats, and other extremely heavy cargo required
by the Armed Forces in the field present complex
problems in cargo handling operations. At load-
ing terminals in the United States, loading a
heavy lift is a fairly simple operation. However,
atoverseabases, shoreside equipmentor floating
cranes are not always available. Often the ship’s
gear must be used for discharging heavy lifts.
Many modern ships are equipped with one or two
Jjumbo booms having capacities of 50 to 120 tons.
They are generally located at the larger hatches

RIGGING

of the vessel. Many ships used in task-force op-
erations, particularly in securing beachheads,
are equipped with heavy lift gear at practically
all hatches for quick discharge of heavy equip-
ment like landing craft, tanks, and bulldozers. A
few American ships specially fitted for heavy
lifts have jumbo booms with capacities up to 240
tons. You, as terminal operations personnel, op-
erate heavy lifts. For this reason, the rigging
and operation of the jumbo boom must be
understood.

Most heavy lift booms are fully rigged with
topping lifts, purchases, and guy tackles already
secure. In order to save space on deck for cargo,
the jumbo boom is generally carried in an up-
right position against the mast.

The first step in rigging the jumbo boom is to
lead all purchases to power.

o Sources of power are required for:
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e The cargofall toraise and lower thecargo
hook

e The topping lift to raise and lower the
boom

e Each guy tackle to swing the boom from
the hatch opening to the pier and
return.
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© If only two winches are located at a hatch,
the two additional sources of power are
supplied by the warping winch or winches
at an adjacent hatch. On double-rigged
hatches, the winches on the opposite end
of the hatch are used.

® Sources of power are normally used as
follows:

e The cargo runner is led through a heel-
block to one winch at thehatch worked.

e The topping lift is led through another
heelblock to the second winch at the
hatch being worked.

e The two guys are shackled to pad eyes,
and the hauling parts of the guys are
led through a series of snatch blocks
to the additional sources of power.

At this point, all purchases have been led to
power and the guys have been secured, but the
boom is still held fast to the mast. The shrouds
and stays should be checked, secured, and tight-
ened if necessary.

The next step is to remove the collar or lashing
that holds the boom to the mast. This is accom-
plished as follows.

® If possible, take a strain on the topping lift
wire to release the pressure on the collar
or lashing. In vessels where this is not
possible, use a breasting-up line in the
following manner.

Make the breasting-up line fast to the
boom, either by passing it around the
boom or shackling it into a pad eye
that is on the boom for this purpose.
Pass the line through a snatch block
on the mast, and fairlead it to the cat-
head on the winch.

Take a strain on the breasting-up line
and release the collar or lashing that
holds the jumbo boom in place.

Slack off the line slowly until the weight
of the boom is on the topping lift.

Remove the breasting-up line, and lower
the boom into position with the top-
ping lift.

® In either of the methods mentioned above,
men are sent aloft to release the boom.
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GUYING

The rated capacity of a boom is the safe load
that it will lift only when it is properly rigged,
guyed, and operated, and when the stays are
properly placed. Take care in rigging to prevent
undue strain on the boom and the guys.

On single-rigged hatches, it is usually advis-
able to use the anchor windlass for the forward
jumbo boom and the mooring or warping winch
for the after jumbo boom. Lead one guy over the
top of one cathead. Lead the other guy under-
neath theother cathead sothat oneguy ispulling
while the other is slacking off. Let only experi-
enced men operate the guys. Make sure the di-
rection of rotation of the winch or windlass is
clearly understood by all sothat when the proper
signals are given, a slow, smooth operation will
result with minimum strain on the takeup guy
and properslack onthefollowing or slacking guy.

On double-rigged hatches, the guys are led to
the winches on the opposite end of the hatch.

As the guys approach the vertical, the strain
on the guys and the boom increases while the
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angles between the guys and the boom decrease.
To place the guys properly, give the guy with the
greatest strain the largest angle between the
guy and the boom. The two illustrations below
show the horizontal strains involved when the
guys are placed on a heavy lift boom for loading
from or discharging to the pier. For example, as-
sume that the ship is being unloaded. The out-
board guy has been so placed that the angle
between the guy and the boom is 15° in the illus-
tration on the right and 5° in the illustration on
the left. Assume that a 3,000-pound pull (indi-
cated by the letter P)is placed on theinboard guy
while the brakes are applied on the outboard
winch. The inboard guy would have the same
strain as in the illustration on the right, but the
outboard guy would have a strain of approxi-
mately 34,500 pounds. This would decrease the
anglebetween the outboard guy and the boom by
10°, and triple the strain. Shifting the outboard
guy too far forward causes too steep an angle
with the boom. This is particularly true if the
boom has to beraised to handle cargo in the after
part of the hatch.
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Before operating the jumbo boom, swing the
standard hatch booms clear of the working area.
Generally, it is sufficient to swing these booms
against the shrouds. Secure them with their
guys, or it may be necessary to top them when
working deck cargo. After the standard booms
are secured, proceed as follows.

© Check gear thoroughly to insure that:
¢ Blocks are running free
® No lines are chafing
¢ The turns on the winches lie evenly

e Snatch-block gates are securely moused
to prevent opening

e Guy tackles are free of twists and are
guided through fairleads to sources of
power

e Stays are secured and tightened.

© Insurethatsignalmen, winchmen, and men
tending guys clearly understand all sig-
nals. Additional signalmen are neces-
sary torelay signals to men tending guys
at the windlass or warping winches.
However, the number of signalmen
should be kept to a minimum.

© Sling the draft carefully and shackle the
slingsinto the traveling block on the cargo
runner. After a final check to see that
everything is secure, hoist thedraft a few

SIGNALS

inches off the deck and recheck all
rigging.
® Avoid faulty winch operations, sudden stops,

and quick starts. Properly planned heavy
lift operations move slowly and smoothly.

® Carefully hoist the draft until it clears the
hatch coaming and rail.

® Adjust the angle of the boom by taking up
or slacking the topping lift.

e Every change in direction of the boom re-
quires an adjustment of the guys. As the
boom is raised, slack off the guys. Asitis
lowered, tighten the guys.

© The boom is swung by taking up on one guy
and slacking the other. When working a
jumbo boom, give close attention to han-
dling the guys. When a boom is swung
eitherinboard or outboard, one guy is the
hauling guy and the other is the follow-
ing guy. Maintain just the right amount
of slack in the following guy to prevent
undue strain on the hauling guy. Too
much slack in the following guy might
allow the draft to get away.

® Use the following guy to control the boom’s
tendency to swing in the direction of the
list which occurs in a tender ship when
a load is swung outboard.

@ Lower the draft by slacking the cargo
runner.

The uniform system of signals recommended
for use in directing jumbo boom operations is
shown on the following page.

The gignals in use should be posted at the op-
erator’s position, at the signal control points, and
at such other points as necessary to properly in-
form those concerned. Where manual (hand) sig-
nals are used, only one person shall be designated
to give the signals to the operator. The signalman
must be located so as to be clearly visible to the

operator at all times. Only persons who are de-
pendable and fully qualified by experience with
the operations being directed should be used as
signalmen. A signalman should be provided
whenever the point of operation is not in full and
direct view of the machine or equipment opera-
tor. A warning device or services of a signalman
should be provided wherever there is danger to
persons from moving equipment.
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RAISE LOAD RAISE LOAD SLOWLY LOWER LOAD LOWER LOAD SLOWLY RAISE BOOM

RAISE BOOM SLOWLY RAISE BOOM AND RAISE BOOM AND LOWER BOOM LOWER BOOM
HOLD LOAD LOWER LOAD SLOWLY

LOWER BOOM AND LOWER BOOM AND SWING LOAD IN
HOLD LOAD RAISE LOAD DIRECTION FINGER POINTS

When the unloading of one hatch is complete, & Secure the handling pendant to the lower
shift the jumbo boom to the next hatch. This is cargo hoist block and raise the lower block .
done in the following manner. to about 10 feet from the upper cargo
block, and pass the pendant through the
opening in the king posts and outboard
o Raise boom until nearly vertical (about 85°), to portside of the cargo hoist hauling -
keeping boom at centerline of ship. A part.
limit switch is used to cut off topping
winches when the boom is raised to 85°
above horizontal.

e Swing boom to centerline of ship.

© Haul in on cargo falls until the boom head
and cargo blocks rotate and the boom
passes through the opening of the king
e Suspend the lower cargo hoist block to a post and repositions itself at 85° toward
position that is easy to get at from the the adjacent hold.
winch house.
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o Reverse this procedure to move the boom
back from the adjacent hold to the orig-
inal hold.

The following precautions should be observed
- when working these jumbo booms.

& -

© When swinging a loaded boom, swing the
boom outboard of the ship slowly while
- observing the topping lifts and ship’s lift.

°© Do not swing boom outboard beyond 70°

FM 55-17

from the ships centerline or beyond a
point where the boom’s outboard topping
lift shows evidence of slackness.

o When shifting the boom between holds, sta-

tion an observer on the ship’s centerline
to assist the winch operator in keeping
the boom centered between the king posts
(within 3°, port or starboard). Take care
not to overload topping lifts as the boom
nears the vertical position.

HATCH TENTS AND SAVE-ALL NETS

HATCH TENTS

- Hatch tents are large canvas shelters that are
suspended from the heads of the booms to protect
cargo and men during inclement weather. Hatch
tents are frequently used in areas which have a
rainy climate. They are also used for shade dur-
ing extreme heat, especially when discharging
refrigerated cargo. Hatch tents give only partial
protection, so when work is discontinued, close
and batten the hatch to give the cargo better pro-
tection. The Seattle hatch tent shown here is the

best all-purpose hatch tent, because it com-
pletely covers the hatch.

The steps used in rigging a hatch tent are as
follows.

© Secure the gantline to the head of each boom.
. Thegantlineisalength ofrope, 3% inches
in circumference, which is reeved through
a 10-inch wooden block secured to the
linkband attheheadofeachboom. These
blocks hang on the offshore side of each
boom.

- ° From the whérf, make sure that both blocks
appear on the sides of the booms away
+ from the wharf.

- © Hoist the tent aboard ship using the ship’s
fall.

© Tie the hatch boom gantline to the large
shackle attached to the metal shoein the
rear peak of the tent. The tent should be
spread out while it is being raised with
the inboard fall. The hatch runner is in-

serted in the opening between the ridges
- of the tent, and then the hatch gantline
is heaved up until the bottom of the tent
is above the deck. The heavy backstay of
the tent is pulled taut, and the gantline
is secured.

© Hoist the front of the tent by using the gant-

line. Hoisting is continued on the gant-
line until the ridge of the tent is straight
and parallel with the deck.

4-27



FM 55-17

o Secure the outboard gantline.

o Spread the tent over the hatch opening. Se-
cure and tighten guy lines on the corners
and center of the sides and back. Adjust
intermediate lanyards to keep the tent
straight and to prevent sagging.

SAVE-ALL NETS

The Seattle hatch tent is designed with reef
points and laced-up flaps so that it can be adapted
to hatches of practically any size. The flaps are
unlaced to form a protective shelter for the
winchmen.

Save-alls are used to prevent the loss of cargo
overboardduring loading and discharging. They
are rigged at each working hatch and beneath
each gangplank, skid, or conveyor. The most
common type of save-all is a rope net. The type
found in the general hatch is made of manila
rope and is 20 by 40 feet, with an 8-inch square
mesh. If a standard save-all is notavailable, sub-
stitutions are made. For example, wire or rope
cargo nets can be lashed together, or wooden
platforms can be constructed and made fast be-
tween the ship and the pier under the working
area.

The normal method of rigging a save-all is to
use the ship’s falls to:

4-28

o Hook the top center ofthe net and then hoist
it until even with the ship’ rail

o Secure the lanyards or lashings to cleats on
board and slack off the net.

o Secure the bottom of the save-all to the’
stringer on the pier.

Sufficient slack should always be left in the
save-all to prevent it from being carried away
when the tide or current moves the ship higher
or lower or away from the pier. Where extremely
high tides are common, the lashings should be
slacked off or tightened frequently during the
change of tide.

"
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NEW DEVELOPMENTS IN SHIP'S GEAR

FARREL RIG

A major improvement in the yard-and-stay
- method of rigging the ship’s gear for Burtoning
cargohas been made in recent years. This method
involves the use of the Farrel Rig. This method
-  consistsofplacing the heels ofthe outboard guys
» °  orvangson acommon axis or making them coax-
ial. Topping-lift winches are installed and the
hauling part of the topping-lift isreeved through

lead blocks secured near the ship’s centerline.

Once the guys have been secured to the short
vang posts and pulled tight, there is no need to

TOPPING-LIFT LEAD BLOCKS

- EBEL RIG

tend guys. The boomhead moves vertically along
a straight line parallel to the centerline of the
ship. With this setup, all that must be done to top
or lower the boom is to press the button control-
ling the topping-lift winch.

The addition of vang winches makes this rig
more useful. With the guysled topower, itis pos-
sible to swing the boom in eitherdirection unacr
power, thus providing complete power position-
ing of the unloaded boom.

VANG POST VANG POST

KING POST KING POST
R

CARGO RUNNERS}\

The Ebel rig was designed to:

¢ Handleloads up tothe full capacity of 5- and
10-ton booms by the Burton system

. ® Provide for complete power positioning of
the unloaded booms

¢ Eliminate manual handling of lines
® Increase safety.

The illustration shows schematically the ar-
rangement of the topping lift on the 5- and 10-
ton booms. The topping lift is offset inboard near
the centerline of the ship to control the swinging
of the boom in the outboard direction. The haul-
ing partofthetoppingliftisled down the inboard

DOUBLE BLOCK

il TOPPING-LIFT |f

10-TON WINCHES 5-TON
RIGGING RIGGING
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side of the king post through a leadblock to the
drum of one of the topping lift winches mounted
on the king post.

Here you see the arrangement of the mechan-
ical guys on the 5- and 10-ton booms. When rig-
ging the 5-ton boom, the standing part of the guy
is secured to the extreme outboard end of the
crosstree and runs over a sheave at the head of
the boom, down to a sheave at the bulwark, back
arour.’! the second sheave at the head of the
boom, through a leadblock, and then down the
outboard side of the king post to the drum of the
electric guy winch mounted on the king post. No
vang posts are necessary because the guy is se-
cured to the deck or bulwark.

The Ebel rig is designed so that the effective
guy resultant force keeps the stresses moderate,
even when 5- and 10-ton loads are being handled.
If the draft is hoisted to excessive heights, the
outboard boom head rises by riding up the bight
of the guy tackle until it reaches a position of
equilibrium with the load. While the boom head
rises, the draft remains almost stationary. The
angle between the two falls is thus limited to a

SINGLE
QUADRUPLE BLOCK BLOCKS  DOUBLE BLOCK
oo —
5-TON
GUY RIGGING
RIGGING \ | -WINCHES | "

[ 1
DOUBLE BLOCK [SINGLE BLOCK—

fixed predetermined maximum, and no part is
overloaded. When the draft is lowered by slack-
ing off on the falls, the boom resumes its normal
position by riding down the bight of the guy.
Since the boom is never free from the tensioned
guy, it cannot drop freely. When moving (Burton-
ing) 5 tons, the minimum height of the married
fall above the deck at which the outboard boom
will ride up is about 30 feet. For lighter loads, it
ishigher. The drift is ample to handle amost any,
draft. '

CARGO HANDLING CRANES ABOARD SHIP - _




During recent years, the military services and
commercial steamship companies have been us-
ing shipboard cranes to replace the yard-and-
stay rig in some instances. Since the crane op-
erators are part of the ship’s crew, military per-
sonnel would not normally be required to operate
these cranes.

There are three principal types of cranes which
military cargo handlers might be called upon to
operate:

o A crane mounted on the centerline of the
vessel between two hatches, and capable
of working the ends of both hatches or
with a combination of crews, working
one or more hatches.

]
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o Anoverhead crane mounted on trucks which
run forward and aft paralleling the cen-
terline of the ship. The crane extends
over the side of the vessel. When the draft
ishoisted to the desired height, it is moved
athwartship on a beam-type trolley.

o A side port crane mounted to the overhead
of the *tween decks. This crane boom can
beextended over the pier. The draft, which
is hooked up by means of short bridles, is
hoisted to the height of the side port
opening and then across the vessel by a
trolley.

SUMMARY

You may be required to load or discharge ves-
sels at any port in the world. While working at
foreign ports, you may be required to rig ship’s
cargo gear of some very old and some very new
vessels, some of which were not discussed in this

chapter. However, if you have a thorough work-
ing knowledge of the rigs discussed in this chap-
ter, you will find that all ship’s cargo gear is
basically the same.
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CHAPTER 5 LOADING AND DISCHARGING
GENERAL CARGO VESSELS

/

SOS - the SAME OLD STUFF'! Load one today and unload one tomorrow. That's
the attitude taken by some newcomers to ocean terminal operations. The veteran
cargo handler, however, knows that there’s a whole lot more to it than that. Each ship
and its cargo presents a different challenge. Each ship has its own unique difference,
and cargo has its own problems. The more you know about loading and discharging
procedures and the more experience you have in your field, the more effective you can

be. This means you are more ready to accept the challenge of that ship appearing on
the horizon.

In this chapter we will talk about how to get cargo into the hold and what to do once
you have it there. Specifically, we'll discuss how to place the cargo to keep it from
shifting or otherwise damaging itself or the ship or other cargo. W¢'ll also talk about
how to get certain kinds of cargo aboard the vessel and how to stow it. After all, you
handle a tank differently from a load of lumber. In this chapter we'll also cover how
to watch for and prevent cargo damage as well as what to do with cargo once it has
been unloaded.

CARGO HOLD COMPARTMENTS

Here, we are interested in two things: cargo
compartment terminology and how to open and
close five different types of covers.

TERMINGCLOGY

For stowing cargo, a cargo handler is basically
concerned with space on the upper 'tween deck
and with deck-levels below it for hold stowage.
Anexample ofthe location of the cargo hold com-
partments on the vessel is shown below.

When referring to cargo compartments, some-
times you’ll hear the terms hatch and hold used
tomeanthe same thing, butinstrict terminology
there is a great difference. The hatch is the open-
ing inthe deck through which the cargoisloaded

MACHINE ROOM !
FOSCLE
"TWEEN
7 6 5 ] 4 3 2 DECK

UPPER | UPPER | UPPER UPPER | UPPER | UPPER | UPPER
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or discharged. The hold is the lowest compart-
ment under the hatch. Itis normally used to stow
cargo. In general terms, the area directly below
the hatch is called the square of the hatch. The
areas underthe 'tweendeck are called thewings.
A wing on the left side of a ship is called a port
wing and on theright side it is called a starboard
wing. The wing toward the bow is the forward
wing and the wing toward the rear or stern of the
shipis called the aft wing. This chapter will refer
to names that apply to both hatch and hold com-
partments.

Cargo compartments are numbered begin-
ning at thebow. The numbers progress as they go
toward the stern. The number of cargo compart-
ments will vary depending on the size or type of
ship.

Before stowing cargo in a hold, you should be
familiar with the names and purpose of the var-
ious parts of the hold and the fittings and equip-
ment. Note here the ship’s forward and aft holds
with some of the names and parts you should
know.

The beam socket is a steel fitting riveted or
welded to the inner surface of the hatch coaming
to support the ends of the hatch beam.

A bulkhead is any vertical partition, whether
fore-and-aft or athwartship, that separates one
compartment or space from another.

Deep tanks are portions of vessel’s lower hold
partitioned off and constructed to carry liquid
cargo, ballast, or dry cargo. They are bound at
each end to reinforced watertight bulkheads and

at the top by a watertight steel deck.

BULKHEAD &

COAMING
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Frames are girders to which the outside plat-
ing is secured. They form the ribs of the hull and
extend from the keel upward along the inside of
the hull to the highest continuous deck.

A hatch beam is a portable beam that runs
across a cargo hatch and supports hatch boards.

Hatch boards are wooden boards about 4%
feet long, 2% feet wide, and 2 or 3 inches thick,
usually reinforced with metal at the ends. Most
hatch boards have recessed handles or rings at
each end to permit easy handling. Hatch boards
are supported by hatch beams and serve as hatch
covers.

The hatch coaming is the plating built around
a hatch to serve as a framework for the hatch
beams and hatch covers, tosecure the tarpaulins,
and to prevent water from seeping into the cargo
hold.

FM 55-17

A ring is a fitting attached to the pad eye to
which lines may be secured in moving cargo in
the hold. :

Stanchions or pillars are the upright beams
supporting the decks. In addition to providing
deck support, they transmit weight toward the
bottom of the hull and distribute it over a large
area. They also help to tie in the decks, frames,
beams, and girders. This makes it a complete
unit.

Pillars may be circular, octagonal or H-shape.
Circular or octagonal pillars may be hollow or
solid. Their size depends upon the load that the
pillar is required to support. Each pillar has a
head or cap plate at the top and a spring or sole
plate at the bottom.

g
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l

I

STANCHION

BULKHEAD

AFTER HOLD
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OPENING AND CLOSING HATCHES

When discussing how to open or close hatches,
it is necessary to examine the different types of
covers that may be found from one ship to an-
other. Five types of covers that Army cargo han-
dlers use are the board and beam, pontoon,
folding metal, hydraulic, and insulated.

The covers provide a watertight closure for the
hatch thatisstrongenough tosupport deck cargo
and withstand the weight of sea water that may
wash over them.

BOARD AND BEAM HATCH

This type of cover requires the most work and
longest time to open and close.

Inmakeup, aseriesofsteel I-beams are setinto
the coaming across the hatch. The coaming is the
raised portion around the hatch that keeps out
water. The beams support boards or planks, at
least 2% inches thick, which fill the spaces be-
tween them. Over the boards, sometimes called
hatch covers, are three separate layers of No. 4
heavy canvas. These tarpaulins cover the entire
hatch to make the cover watertight.

To keep them in place around the sides of the
coaming, steel bands called side battens are set
over canvas between the coaming and a series of
angled steel cleats into which wooden wedges
are driven. Notice how the wooden wedge on the

SIDE BATTEN

TARPAULIN

5-4

board and beam hatch is driven between the side
batten and cleat, and the blunt end of the wedge
toward the bow. This is so that the force of the
waves will drive them tighter. They might be
worked loose by a heavy sea if the points were
driven toward the bow. To finish the job, a num-
ber of steel bands called cross battens run across
the top of the tarpaulin. Some of these bands are
clamped or bolted down at their ends under the
edge of the coaming. Others, made of two pieces,
justhook under the edge of the coaming at either
side of the hatch. They are tightened by a turn-
buckle at the center.

The three major stepsin opening a hatch of the
board-and-beam type are removing the tarpau-
lins, removing hatch boards, and removing the
beams. Let’s see how it is done. }

Loosen and remove the cross battens, knock
out the wedges and remove the side battens, col-
lect the battens and wedges in separate groups,
and store them out of the way. When the tarpau-
lins are free, fold them up.




T

Start the men at one end, preferably the end
nearest the winches to be worked, and draw the
tarpaulin back until it is folded in two, length-
wise. Next, starting at the fold, repeat the proc-
ess, folding the tarpaulin in quarters. Fold the
tarpaulin until the end of the hatch is covered by
astrip 3 or 4 feet wide. Then, starting at the side
of the deck over which the cargo is to be worked,
make the final folds athwartship. Remove the
folded tarpaulin from the hatch and stow it in a
rack or on dunnage, clear of the hatch. Repeat
the process for the other twotarpaulins,stacking
them on the first. Then remove the hatch boards.

Begin removal of hatch boards at the inshore

. (working) side of the vessel and remove them to

the offshore (non-working) side, so that the men
removing the hatch boards will have a firm foot-
ing at all times.

Remove the hatch boards in the sequence shown
in the top figure, if the vessel is to be unloaded
from the port side.

Remove the hatch boardsin the sequence shown
in the lower figure, if the vessel is to be unloaded
from the starboard side.

Hatch covers should be stacked not closer to
the hatch than 3 feet and no higher than the
hatch coaming.

Stacks should be neat and solid. Remove the
hatch boards by using two-man teams. Two men
from the team get up on the hatch and remove
the boards. This is done from the working side to
the non-working side of the hatch, working either
fromthe fore or aft of the hatch. The hatch boards
are gripped at the hand-holds in the diagonal
corners. The two men then pass themto the other
twomen oftheteam whostand ondeck and stack
the boards out of the way. The last lengthwise
row of boards must be handled from the deck, so
all four men in each team remove these boards.
Because boards are frequently warped and
twisted, they fit best in the places from which
they were removed. So stack them in some par-
ticular grouping or order to be sure that they will
be replaced in their original position. It is well to
have the ship’s crew number the hatch boards so
that each can be put back in its place. With the
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hatch boards removed and carefully stacked well
clear of the working area, all that remains is to
remove the hatch beams.

Hatch beams are steel I-beams running across
the hatch and set in sockets in the hatch coam-
ing. Hold them in their sockets by some kind of
locking device to keep them from being acciden-
tally dislodged. This device is especially impor-
tant when working a partially open hatch. The
locking devices prevent a draft of cargo from ac-
cidentally dislodging a beam. Be sure to check
carefully for locking devices and free them be-
fore trying to remove hatch beams.

After beams are unlocked, remove them from
the coaming by winch power and a special rig
called a beam bridle. Be sure the hooks are set in
the beam in a balanced state. This insures the
beam against slipping. A simple rule to follow is
to have both men hold the hooks in their right
hands. Since they face each other across the
hatch, the hooks will be inserted from opposite
sides of the beam. Also, attach a tag line to the
beam bridle to keep the beam from swinging.

NS
— -§

P

This is so the beams can be moved to the desired
position on deck.

To stack the beams, lift them from their posi-
tion in the coaming and land them on the side of
the deck opposite that from which cargo is to be
worked. Lay them on their sides for safety. Set
dunnage to make it easier to pick them up when
they are to be returned to the coaming.

Always replace the beams in the same sockets
where they were removed. Mark and number
them for identification. If you do not mark them,
be sure to stack them in aregular arrangement.

HATCH READY FOR CAi:iGO TRANSFER OPERATIONS
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On vessels equipped with rollertype hatch
beams, tarpaulins and hatch boards are removed
as described above. However, it is not necessary
to remove the beams. When all boards have been
removed, the beams are rolled to either one or the
other end of the hatch.

PONTOON HATCH COVERS

Many vessels are fitted with pontoon hatch
covers that are constructed of welded steel. This
forms a seriesof box girdersabout 12 inchesdeep
over the hatch. At each corner of the pontoon is
a special casting in which a hook can be inserted.
The pontoons are seated on a rest bar of flanged
plating welded to the inside of the coaming about
12 inches from the top.

To open this type of hatch:
o Remove the tarpaulins the same way as de-
scribed above.

o Hoist the pontoons out the hatch opening
and stack on the side opposite the work-
ing area.

o Lay strips of dunnage on the deck and be-
tween the pontoons when they are
stacked.

Never stack pontoons higher than the coam-
ing, to prevent the possibility of the pontoons
accidentally being pushed into the hatch by a
swinging draft.

FOLDING METAL COVERS

A folding metal cover is a watertight, steel-
hinged cover that fits flush over a hatch opening.

HATCH COVER

COAMING
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A gasket of soft rubber around the outer edges
and neoprene, a rubber:-like plastic, at the center
and intermediate joints of the cover make it
watertight. One reason for developing this type
of covering was to further reduce the time re-
quired to open hatches. This objective was
reached because with such covers, a hatch can be
opened in as few as 5 minutes after the screw
locks have been released. With the other types,
it takes 30 minutes to an hour after the wedges
have been removed. Another reason was to cut
down the number of accidents. Since opening a
folding metal cover is simpler and involves fewer
steps than the other types, the accident rate is
lower. Also,the working area issafer, since covers
are drawn up to the ends of a hatch rather than
put on deck.

The winch control platform plays a part in
raising and securing the covers. It also elevates
the winches and gives the operator a clear view
of the signalman when the cover is being opened.
Winch power, normally with cargo runners, is
used to open the hatch. The runner is reeved
through a block attached to the platform or
through a sheave embedded in it. It is then hooked
or shackled to the center of a section. With the
cargorunner thusrigged, thesection is pulled up
and back to the control platform and secured
there with chains.

CARGO RUNNER PLATFORM

FOLDING METAL COVER
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The following procedures should be followed
when opening this type of hatch.
© Release screw locks around the coaming
and athwartship at each section.

o Turn down the eccentric (off-center) wheels
on the sides of the section so that they
will bear the weight of each section as it
is being opened.

o The hatches are equipped with jacks for
raising the section high enough to seat
the eccentric wheels properly. When a
section is jacked up a few inches, the pins
in the wheels are changed from the off-
center to the center position to place the
weight of the section on the wheels to
protect the gasket. The gasket would be
ripped out during opening or closing if
the sections were not raised with jacks
and supported by the wheels.

HYDRAULIC COVERS

Hydraulic covers are probably the most sig-
nificant development along these lines in the
last 25 years. They come in four hinged sections
and fold up accordion style, leaving a clear hatch
opening. Since hydraulic covers are opened in
about one minute by one man who flicks a lever
conveniently located on deck near thehatch, this
type of cover saves time and costs. Because of the
ease with which hydraulichatches canbe opened
and closed, they give greater protection to per-
ishable cargoes in cases of foul weather. Also,
valuable cargo can be safeguarded by closing the
hatch when it is to be left unattended.

INSULATED HATCH COVERS

Refrigerated ships have insulated hatch cov-
ers. Older types are called plugs and are de-
signed like the pontoon hatch covers previously

discussed. These covers are thick and airtight
with their tapered edges lined with insulating
material. They are fitted into beams spanning
the hatches. The plugs are fitted with rings or
slotted ends to which a bridle can be attached to
remove the covers rapidly. This type of hatch
cover is covered with tarpaulins and battened
down. Newer insulated hatch covers are the fold-
ing, self-sealing type.

Before a vessel sails, securely close the hatches
to protect cargo in the hold from sea, wind, and
rain. Hatch beams and boards, pontoons, or fold-
ing hatch covers arereplaced in the reverse order
ofthat in which they were removed. Special care
should be taken when replacing tarpaulins.
Normally the cargo handlers close the hatches
and spread one tarpaulin over the hatch. The
ship’s crew completes the battening down.

SAFETY PRECAUTIONS

Here are some safety precautions to be ob-
served when working around hatches.

© Never leave hatches unguarded.

© Don't pile up hatch boards alongside an open
hatch. Pile them along the ship’s side.

© Donot throw tarpaulins over hatches where
no boards are in place. This could cause
serious injuries.

To prevent accidents:

¢ Preserve a 3-foot space around 'tween deck
hatch openings as a safety area for walk-
ing, piling hatch beams, and stowing
hatch covers. .

° Putalifelineorropefenceinthe 'tween deck
when the lower hold is open.

© Close hatches when cargo is not being
worked. : )

GENEDAT RS FOR STOWING CARGO

Common sense plays a role in the wise use of
space. For example, stowing cargo is much the
same as when you travel and have to fit as many
of your belongings as possible into a large suit-
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case. If you are sure that nothing you plan to put
into the case will make it too heavy tohandle, you
fit as much as possible into the space you have
— cushioning fragile items and packing all items



tightly to avoid breakage. One of the objectives

of proper stowage is to make sure that cargo ar-

rives at its destination undamaged. A second ob-

jective is to put asmuch as you can intheavailable
- space.

.Important actions you can take toreduce cargo
damage are listed below.

. ¢ Insure the cargo hold area is clean before
stowing cargo. Ifthe hatch is not cleared,
pieces of wood from broken crates
may get under the pallets when they are
put into the storage position. A lopsided
pallet may cause the whole shipment of
cargotoshift whentheshipisatsea.Stow
cargo so that the strongest structures of
an item will bear the greatest pressures
and weights of that item.

o Use dunnage only in required quantitites.

© Stop cargo damage by following instruc-
. tionsonlabelssuch as USE NO HOOKS,
THIS SIDE UP, DO NOT DROP, etc.

. © If it is necessary to walk on top of or land

’ o SECURING

Considerable force is put on cargo at sea. This
makesitdifficultfor cargotoremaininitsstowed
position. The shifting of cargo during a voyage
resultsin considerable damage tocargo and ship.
Good stowage practices include the proper use of
lashing and dunnage. Other means of securing
cargo include shoring, tomming down, blocking,

. and bracing.

All deck cargo must be lashed, in addition to
shoring, blocking and bracing. Cargo stored be-

LASHING DECK CARGO .

Lashing is the means of securing vehicles and
other cargo by using wire ropes, chains, steel
bars and turnbuckles.

LASHING MATERIAL

Selection of lashing materials is governed by
their availability and the type of cargo to be
-gsecured.
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drafts on cargo such as cardboard car-
tons, lightly constructed cases, bags, and
crates, place a layer of dunnage over the
cargo to protect it from damage.

To obtain maximum use of the carrying ca-

pacity of a hold, broken stowage should be min-
imized. This is accomplished by:

o Careful prestowage planning so that cargo
will fill the hold without leaving large
empty spaces.

S Propersupervisionduring loading toinsure
correct stowage and fit of irregularly
shaped packages.

¢ Maximum use of filler cargo where empty
space occurs.

o Nesting of cargo to use space that would
otherwise be wasted.

©  Avoiding excess dunnage.

© Using dunnage for false decks to permit ad-
ditional stowage.

GRS

low deck can usually be secured from shifting by
shoring, blocking, and bracing with timbers
firmly wedged and nailed or lashed.

The securing of cargo is especially important
when a vessel is sailing in convoy and the master
is not permitted to alter course or speed to avoid
rough seas or foul weather. Since convoy sailing
also exposes deck cargo to greater hazards, par-
ticular attention should be given to the type,
strength and number of the lashings.

- — - B

“ Wire rope, % inch in diameter, is used most
frequently for heavy cargo and large
items.

© Chainis often used for securing lumber and
extremely heavy objects on deck. The
most common size chain is % inch in di-
ameter. Wire rope may also be used for
this type of cargo.

5-9
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© Steel or wrought-iron bars are exception-
ally good for securing boxed or rectan-
gular cargo.

© Steel strapping is also used for lashing.

© Turnbuckles or other tightening devices are
used with all types of lashing to permit
tightening enroute.

BASIC LASHING PROCEDURES

STORAGE

Lashing materials are stored in the port dun-
nage yard along with dunnage. Inventory con-
trol procedures are set up for these materials so
thatyou always have them onhand whena vessel
is ready for loading.

The method used to lash cargo will vary be-
cause of the different types, sizes, and shapes of
the cargo that must be shipped. Following are
some of the procedures used to secure cargo.

© Pass one or more lashings over the top of the
item. This method is the least desirable
because it ismost ineffective for opposing
centrifugal force. The cargosimply slides
back and forth under the lashing.

© Pass two or more lashings completely
around the item. This type of lashing
provides greater resistance to the forces
exerted athwartship. It prevents the
cargo from moving without exerting
strain on the lashing. This is the more
effective of the two methods.

© Combine one of the above methods with
dunnage or saddles at each corner. This
prevents the lashing from cutting into
the cargo.

Lashing is ineffective or it may even be harm-
ful in itself unless the following facts are taken
into consideration.

USE OF DUNNAGE - e

© All component parts of the lashing material
are of approximately equal strength.
Since the tension that the lashing bears
is governed by the weaker part, it is a
waste of material to use a turn-
buckle halfthe strength of the wire rope.

© A lashing may cut into the cargo it secures
if nothing separates the two.

© Use dunnage for protection if saddles are
not available.

© Because a lashing exerts compression on
the cargo it secures, extra bracing is nec-
essary to prevent crushing.

° Winding a continuous length of wire rope
around and around an item is a poor
method because a break at any point will
make the entire lashing useless. Again,
use two or more lashings.

REMEMBER! For all types of lashing,
wooden capping, angle iron, or similar items
should be used to prevent wire ropes or chains
from cutting through the edge of a case.

Although the term dunnage ordinarily refers
to planks and pieces of wood, it may be any ma-
terial used to protect a vessel and its cargo. Re-
member that good stowage is impossible without
carefully applied dunnage. The following guide-
lines cover the uses of dunnage, dunnage mate-
rials, rules of good dunnaging, how to measure
dunnage, and removing and storing dunnage
material.
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Dunnage is used to:
° Prevent cargo from shifting and chafing.
° Chock off and secure containers.

° Block off broken stowage and fill void space
that cannot be filled with cargo.

° Protect cargo from contact with water or
other liquids that may get into the holds.




o Provide air passages for effective ventila-'

tion.

o Provide spaces for air circulation in refrig-
erated holds. '

o Distribute weight.

o Separate cargoes.

DUNNAGE MATERIALS

Almost any material can be used as dunnage.
The r_n’éﬁerials most frequently used are dis-
cussed below.

o Rough lumber of the same thickness but of
different widths and lengths is the most
common type of dunnage. Rough lumber
may consist of pieces of pine, hemlock,
spruce, or similar woods.

o Paper is often used to protect cargo from
dirt, dust, and moisture and to separate
shipments.

o Burlap is often made up in rolls or squares
and used in the same way as paper.

o Other materials may be used for dunnage,
depending on the cargo to be stowed and
the quantity of the material available.

Hard and fast rules for selecting and using
dunnage are not'possible because of the wide va-
riety of cargo carried, differences in atmospheric
conditions and the-availability 'of dunnage ma-
terial, etc.. However, the following basic princi-
ples always apply. :

o Neveruse green or coritaminated wood that

may harm the cargo.

o Carefully select the quantity and type of
dunnageto correspond tothetype of cargo
carried.

o Place the bottom layers of dunnage so that
any water in the hold can flow to the
drains. This is accomplished by laying
thefirstlayer ofdunnagesothat it points
toward the drains and the next layer in
the opposite direction. Cargo is then
stowed on the upper layer of dunnage.
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MEASURING DUNNAGE

The lumber that you use aboard the vessel for
the storage of cargo must be measured. The
measurements obtained in inches and feet must
be converted to board feet. This is the unit of
measurement for lumber in the United States.
This information is entered on the manifest for
dunnage accountability. To convert inches and
feet to board feet use the following formula:

1 board foot = 144 cubic inches.

Boardfeet = Length (inches) x Height
(inches) x Width
(inches),
divided by 144

This would be written as follows:

Board f'eet = L(in) x H(in) x W(in)
144

The following represents the correct solution
for a problem requiring lumber to be converted
from inches and feet to board feet. It should be
computed for a stack of 2x4 inch lumber. The
lumber is 4 ft 8 in long with 48 pieces in the stack.

Length = 4ft 8in (4 x 12 + 8 = 56in)

Height = 4in
Width = 2in

56inx4inx2in =224x2=448=3.11
' 144 144

3.11 B.F. x 48 pcs = 149.28 or 149
Board fe_et inthe stacks.

REMOVING AND STORING DUNNAGE

You normally remove dunnage from the ship
during discharge unless you are told not to. While
the cargo is being worked, dunnage is made up
in drafts as it becomes available. When a draft
is complete, it should be removed. This procedure -
will insure that dunnage is handled a minimum
number of times aboard ship.

The drafts of cargo or dunnage are removed
from ships in cribs constructed and used in the
holds or in slings. The dunnage crib is con-
structed from blocking and bracing material. It
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is 3 feet wide, 8 feet long, and approximately 4
feet high. It holds 80 to 100 board feet of dun-
nage. When a crib or sling load of dunnage has
been discharged to the pier, the crib and/or dun-
nage are then moved by truck or forklift to the
port dunnage yard. The crib (if any) is then re-
turned to the ship for further use after the ship
is unloaded.

Once received at the port dunnage yard, dun-

OTHER MEANS OF SECURING CARGO

For many items of cargo, dunnage alone can-
not insure that cargo will be held firmly in place
during transit. Bracing, blocking, shoring, tom-
ming, bulkheading, cribbing, and magazines are
needed to stow tanks, locomotives, cranes, fuel
drums, ammunition, and other cargoes. Lets take
a look at these other ways of securing cargo.

Bracing is applying force against an item in
a horizontal direction.

Blocking is placing timbers or blocks against
the sides or ends of heavy lifts or vehicles to pre-
vent horizontal movement.

BRACING

5-12

nage is immediately sorted and bundled accord-
ing to size. The nails are taken out and the
dunnage is stored and accounted for.

Stockage levels are maintained on inventory
control cards in a visible index file.

Although dunnage varies in length, it is
stacked with oneend even to insur= compactness
and ease of handling and to allow room to work
in the aisles.

Shoring is supporting objects by bracing them
from below. Shoring in the’tweendeck and in the
lower holds can increase the deckload capacity
of the average ship about four times, making it
possible for the main deck to carry loads such as
locomotives weighing up to 12,000 pounds per
square foot.
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Tomming is bra¢ing an item by holding it
down from above. This method may be used when
stowage space has not been completely filled.
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Also, it may be used where there is danger that

the motion of the vessel might cause the cargo to
shift.

o




NOTE: The maximum effective length of tim-
bers used for bracing, shoring, and tomming is
equal to 30 times its minimum dimension. Thus,
if a piece of timber is 4 inches thick and 6 inches
wide, its maximum effective length is 10 feet
(4x30 = 120 inches or 10 feet).

Bulkheading refers to the use of vertical par-
titions made of dunnage to keep cargo from shift-
ing or to keep it away from hot bulkheads
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Cribbing defines the use of dunnage in the
cargo compartment toeliminate void space. This
type of blocking is called cribbing. Cribbing is
used to fill vacant space as a precaution against
shifting and to maintain a level tier so that other
cargo may be stowed on top.

Magazinesare specjal containers required by
Federal and Coast Guard regulations for stowing
certain classes of explosives. These containers,
known as Class “A” magazines, insure adequate
segregation and protection of the stow. They may
be constructed of either steel or wood, depending
upon the quantity and compatibility of explo-
sives. For construction of these magazines refer
to chapter 6 and TM 55-607.
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STOWING DIFFERENT TYPES OF CARGO

Many typesofcargo are stowedaboard the ves-
sel. The methods used to stow cargodepend upon
the type of cargo. This section discusses how to

NONUNITIZED CARGO

stow nonunitized cargo, heavy lifts, refrig-
erated cargo, palletized cargo, and declk
cargo.

In today’s revolutionized shippingsociety, cargo
is shipped either in containers or in unitized
loads for quick loading and unloading of the ves-
sel. However, circumstances may dictate cargo
being loaded aboard a vessel in a nonunitized
configuration. When this happens, the terminal
operation coordinator is the person who must
load and store the cargo. Nonunitized cargo load
is one packaged item shipped as a unit - such as
one bag of cement.

BAGGED CARGO

Bagged commodities such as cement are sub-
Jject to damage if stowed close to moist cargo or
cargo that may sweat. Protect bags from direct
contact with metal. Use mats, paper, or other
protective material to protect the cargo from
moisture running down the ladders, frames,
stanchions, etc. When bagged cargo is loaded
aboard a vessel on which no dunnage is used be-
tween the bags and the wooden cargo battens,
stow the bags on their ends in the wings of the
ship to prevent them from protruding over the
battens and coming in contact with moist metal
and hull platings.

Do not allow the bags to overlap the stringer
plates of beams or similar obstructions in the
hold. If the bags were allowed to overlap, the mo-
tionofthe vessel could cut the bags. Vertical dun-
nage against ladders and hatch battens will
normally protect the bags from falling or chaf-
ing. Never use hand hooks to handle paper-
bagged cargo.

Bagged cargo in large lots is stowed in tiers

across thehold. There are three general methods
for stowing bagged cargo:

o The full bag method provides good venti-
lation.
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© The half-bag method is used where floor
ventilationis not important and bags are
soft.

o The cross-tier method is used at corners
and at outer rows to prevent collapsing.
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CROSS-TIER METHOD

The figure at the top of page 5-15 shows a typ-
ical stowage of bagged cargo. Dunnage around
the ladder protects the bags. The bulkheads pre-
vent shifting, and the cross-tier method of stow-
ing prevents collapsing.
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BALED CARGO

Baled cargo is a large closely pressed package
of goods such as cartons or rags. Baled cargo is
easily damagedby chafing.It shouldbe carefully
dunnaged and blocked off to prevent the cargo
from moving. Flatboard dunnage is used under-
neath bales since dunnage with sharp edges
would cut through the bale wrappings.

Protect baled cargo against damage from
moisture. Use dunnage around all metal parts
in the hold. Bales stowed in the wings of the hold
are frequently placed on end so that only the out-
side layers of cargo will be damaged if moisture
condenses on the sides of the ship or should chaf-
ing damage the bale.

Bales may be stained by oil left on decks or
overheads or by leakage from cargo stowed on
upper decks. To prevent this from happening,
clean these areas before storing the cargo.

CARDBOARD CARTONS

‘When stowing cardboard cartons of cargo in
the hold, they are stacked in brick fashion. Start-
ing with the second layer of cartons, each carton
must rest on two cartons below it. You must
maintain a level floor, as the stowage proceeds
outboard in the lower holds. Also care must be
taken not to stow a carton in such a manner that
it overhangs the tank tops. A row of cartons
should not be stowed where the next carton,
when placed in position, would rise above the

level of the rest of the tier. Use dunnage to level
the top tier before the next tierisstowed. Use this
procedure in the wings until the top ofthe stowed
cargo is above the curvature of the hull.

Dunnaging between tiers of cardboard car-
tons is very important in distributing the weight
properly, but it is not necessary to dunnage after
each tier. In holds where cartons are to be stowed
to a considerable height, lay a floor of dunnage
after the third tier of cartons, followed by an-
other floor of dunnage after three more tiers, a
third floor of dunnage after five or six more tiers,
and a fourth floor of dunnage after five or six
more tiers. No more than four floors of dunnage
should be necessary. The first two floors are most
important.

If necessary, vertical dunnage may be used to
prevent cartons from becoming lodged in the
sweat battens.

Every effort should be made to keep tiers level.
This can often be achieved by using smaller cases
to fill up the spaces between large cases.

Put dunnage over lightly constructed cases
before the next tier is started.

CASES

A case is a wooden or cardboard box that is
used to package items. Strong wooden cases of
cargo in uniform size are stowed, brick fashion
without dunnage floors between tiers in the bot-
tom of the lower holds.
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Lightly constructed cases of uniform size are
stowed in the same manner as cardboard car-
tons.

If the cargo consists of items of variable sizes,
additional precautions must be taken. Stow
heavier casesinthe lower tiers. Neverstowa case
so that it rests directly on top of and inside four
corners of the case beneath it unless dunnage is
laid across the top of the lower case. This spreads
the weight more evenly over the lower case.

CRATES

Crates are lightly constructed containers that
are built as a framework with open sides and
tops. They are used to ship itemssuch asengines,
or portable generators. Crates of this type are
constructed for ocean shipping and are stiffened
by the use of diagonal pieces of lumber. The bot-
toms are solid with well-built foundations that
support their internal weight.

When crates are stowed, keep the tiers level by
laying dunnage between tiers. Space the dun-
nage about 4 inches apart. Stow crates in the
’tween decksorin the top tiersof the lower holds.
If it is necessary to stow cargo over crates, only
light-weight cargo should be used.

DRUMS

Fifty-five gallon drums normally are used to
transport kerosene, diesel or gasoline and are
stored upright with the bungs up. Here are some
steps used in stowing drums.

® Lay dunnage approximately 6 inches apart
on the deck and place drums on the dun-
nage.

© Build a shelf over the turn ofthe bilge or use
cordwood for cribbing.

® Place dunnage between the first row of
drums and the bulkhead. To stow the
first tier, work from the wings to the cen-
ter of the hold. Rest chimes squarely on
the dunnage. If the first row does not fit
securely across the bulkhead, spread the
drums an equal distance and stagger the
next row of drums (keeping the same
spacing as in the first row.)
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® Tostow the secondtier, lay dunnage over the
first tier. Place drums on dunnage. Stow
succeeding tiers in'the same way.

V/Z

SECOND TIER DUNNAGE

LUMBER

Lumber may be shipped in bundles secured by
bands, or it may be shipped loose. Careful plan-
ning reduces lost space in handling bundles of
lumber. Fill large voids in with loose boards as
necessary. Lumber may be stowed on deck or be-
low deck. Loads of lumber on the weather deck
must be securely lashed. The use of %-inch chain
made fast to pad eyes on deck and secured with
turnbuckles, pear links, and slip hooks on top of
the cargo is a suitable method of lashing. Space
chain lashings no more than 10 feet apart.

When finished lumber is being loaded, manila
rope slings are used for hoisting.




Neveruse hookson finished lumber. Ifitisnec-
essary to use pinch bars to stow lumber, place
dunnage between the bars and the lumber.

When hoisting lumber, always use two slings.
Ifonly one isused, the boards on the inside of the
load may slip out damagmg cargo and injuring
" personnel.

Lumber may be unitized for easier handling
by making up drafts of uniform size and banding
the cargo so that each draft can be handled as a
unit.

.. STEEL PLATES

Steel plates and sheets of steel should be stowed
on the ‘bottom in the lower hold or the 'tween
deck. They should be stowed level on dunnage so
that the weight of cargo loaded on top of it will
be evenly distributed over the entire plate. Stow
steelplatesinafore-and-aft directionifpossible.

The handling of a steel plate is a difficult and
dangerous operation. The following safety pre-
cautions should be strictly enforced when this
type of cargo is being handled.

® Only use plate-handling clamps to lift steel
plates high enough to land the plates on
dunnage where they can be properly
slung with wire rope slings. Never use
plate-handling clamps for hoisting steel
plates into or out of a hold.

¢ Sling steel plates on the quarters; i.e., at a
point about one-quarter of the length of
the plates from each end.

HEAVY LIFTS
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s If long lengths of plates have a tendency to
bend when slung, use a round turn on
each sling and use taglines tocontrol the
draft.

e Use crowbars or pinchbars for moving the
plates into the final stowed position.

PILES

Piles are long concrete or wood piles or logs.
They are sometimes called pilings. Piles are
usually stowed on deck, but it may sometimes be
necessary to stow them below deck. Piles stowed
below deck are usually placed in the larger
hatches. The following precautionsare to be taken
when handling piles.

¢ Always use two slings when hoisting piles.
Each sling should have a safe working
capacity capable of supporting the load
by itself.

¢ Always use taglines when handling piles.

® The creosote on wood piles will burn the
skin and eyes. After handling these piles,
do not touch your face or eyes with your
hands until you have thoroughly washed
your hands, gloves and anythingelsethat
has touched the creosote.

Piles over 60 feet long are usually stowed on
deck. It may sometimes be necessary to change
the position of the slings in order to place the
piles in the stowed position. Use a dragline (dis-
cussed later) for pulling the piles into position.
If necessary, use the gear at the next hatch to
stow extremely long piling.

Heavy lifts may be any single package, pallet
unitized, or containerized cargo {except sea vans
or milvans) that weighs 1,000 1b or more. Cargo
handlers must be extremely cautious of weight
when handling this cargo. This is because the
boom lifting capacity of most cargo shipsis 10,000
1b, or 5 tons. Heavy lifts such as track vehicles
and large heavy cases that are common in every
day terminal operations are discussedin this sec-
tion. There are other types of heavy lift not spe-
cifically discussed, but the procedures discussed

in this section would apply.

Before heavy lifts are loaded, prepare the holds
toreceive the cargo. Assemble dunnage material’
for securing the lifts, blocks, shackles, draglines,
bars, and other necessary equipment before-
hand. Load it into the hold before the first lift is
hoisted aboard.

Before a heavy lift is picked up, check all gear
as described in chapter 4.
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Use tag-lines on all heavy lifts. All personnel
must stand well clear of a heavy lift coming into
the hatch until it is lowered to-within a few
inches of the deck. Personnel can then assist in
steadying the lift for landing. '

TRACKED VEHICLES

Tanks, crawlers, cranes, and bulldozers are
moved from the square ofthe hatch to their stow-
age position by draglines. The tracks are braked
or released to control the movement and direc-
tion of the vehicle. Only experienced operators
ofheavy equipment are permitted to steer tracked
vehicles. The following procedures apply to
tracked-vehicles.

° Tracked vehiclés should be stowed in a fore-
and-aft position whenever possible.

© Multi-fuel vehicles will be left in neutral
gear with the brake engaged.

° Gasoline driven vehicles will be left in gear
with the brakes on.

o .
Turrets on tanks, and cabs on cranes, are
locked or lashed in position.

A solid floor of planking not less than 2 inches
thick must be constructed and nailed down be-
fore tanks, bulldozers or cranes are loaded on top
of cargo such as steel plates or slabs of metal.
When tanks are stowed in the 'tween deck, sim-
ilar flooring is laid, Secure tracked vehicles
weighing less than 18 tons with at least 4- by 6-
inch lumber. Secure those weighing more than
18 tons, whether stowed on deck or below deck,
with wire rope or chain.

WHEELED VEHICLES

Wheeled vehicles are hoisted aboard ship with
vehicle bridles and slings. They arelanded inthe
hold so that they are headed in the direction of
stowage. After they are landed, one manreleases
the brake and steers the vehicle while it is pushed
into stowage position. If the vehicle cannot be
pushed into position by hand, a dragline (which
is discussed later) is set up. In large hatches, a
dock tractor is used instead of the dragline. If it
is necessary to move one end of the vehicle side-
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ways to stow it in the desired spot, this is accom-
plished by either of the following methods.

° Dunnage that has been smeared with skid
compound or grease is placed under the
wheels on the end of the vehicle to be
moved. Dunnage is laid in the direction
of the move. A dragline is set up and the
ends of the vehicle are dragged to the de-
sired stowage spot.

° If heavy-duty rolling jacks are available,
they are used to move the end over.

Stow vehicles fore and aft whenever possible.
As in the case of tracked vehicles, stowing them
fore and aft lessens the chance that they will
break loose when the ship rolls in heavy areas.
When it is necessary to stow them athwartship,
obtain permission from the vessel’s master or his
representative. Take special precautions when
securing vehicles stowed athwartship.

The best method for securing any vehicle de-
pends on the type of vehicle and its stowage
location,

Use the following illustration and procedure
as a guide in securing vehicles.




o Set the brakes of the vehicle.

o Block the vehicle at both sides and at both
ends so that it cannot move in any direc-
tion. The size and type of vehicle will dic-
tate the size of timber to use.

o Brace individual vehicles to bulkheads,
stanchions, or other vehicle blocking.

o Lashing is required in addition to blocking
andbracing. Vehicles must be lashed with
wire rope. Block under bumpers or chas-
sis to keep tension off the springs.

LARGE HEAVY CASES

Large pieces of cargo such as walk-in refrig-
erators or decontamination units are often
shipped in large cases. The main problem in
stowing large heavy cases is moving them from
the square of the hatch to the place of stowage.
This can be accomplished by several methods.

When possible, land the case onto rollers. Make
sure it is landed so that it is heading in the di-
rection of stowage. Remove the sling on the side
next to the coaming. By topping, lowering or
swinging the booms, move the head of the boom
inthedirection of the stowage. At the same time,
put astrainonthesling still attached to the case.
The case will move in the desired direction until
the sling or cargo block is stopped by the coam-
ing. Rollers are normally removed before the
case is placed in the final stowage location. If fur-
ther movement is necessary, use a dragline as
described below.

Well-constructed cases weighing up to 7 or 8
tons can be landed on rollers and moved into po-
sition with crowbars and pinchbars.

When rollers are not available, land the cases
on dunnage runways on which skid compound,
soap, or grease has been smeared. The cases are
then sneaked into position with the dragline.

DRAGLINES

Draglines are set up in the holds and 'tween
decks to drag heavy lifts from the square of the
hatch to the place of stowage or from the place of
stowage to the square of the hatch. These are

FM 55-17

long lengths of wire rope (approximately 60 feet)
with an eye in each end. The dragline is rigged
in the following manner.

o Attach asnatchblock tothesideofthe cargo
compartment or to the bulkhead at each
end of the desired stowage location and
in line with it.

o Attach a second snatch block to stanchion
orother fitting to provide a fairlead tothe
square of the hatch.

o Attach one end of the dragline to the item
to be stowed. Pass the line through the
snatch block that is made fast in the di-
rection of stowage and then pass it
through the fairlead block at the square
ofthe hatch, attaching it to the other end
of the cargo fall, as shown here.

o Drag the lift to its stowage position by tak-
*ing up on the cargo runner with the
winch. It is often necessary to drag one
end of a lift to the place of stowage and
then shift the snatchblock to another po-
sition to drag the other end. Therefore,
an additional snatch block is hung in the
second position before starting the drag-

line operation.

Many vessels have special runners that are
used for dragline operations, and it is often nec-
essary to use them, and to take them off the
boom. When cargo runners are used, the follow-
ing precautions should be taken.

o Always strip the cargo runner from the boom
and lead it from the winch to the heel-
block and then to the hold.
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e Alwaysuseafairleadsnatchblock atthe top
of the hatch inside the coaming.

e Neverrunthecargorunnerunderthecoam-
ing. The runner will fray when pulled
over the metal edges.

Whenever dragline operations are in progress,
the following precautions should be taken.

e Use additional snatch blocks as fairleads to
prevent chafing.

o When loading heavy lifts with the jumbo
boom, do not provide power to dragline
with cargo hook unless there is no other
means available.

o Ifthe lift is too heavy for the winch to pull,
improvise a tackle using additional
snatch blocks.

e Fasten beam clamps to stiffeners or frames
for securing snatch blocks when no pad
eyes are available.

BEAM CLAMP

REFRIGERATED CARGO

o Never pull on the side of a pad eye. This will
cause the pad eye to bend over on its side.

o Keep menout of the bight of the lines at all
times.

To prevent damage to cargo and injury to per-
sonnel, the following rules are to be enforced.

o When slings are placed around heavy cases
for dragging, place dunnage between the
case and the bearing part of the sling to
prevent damage to the case.

o The case must be closely observed while it
is being dragged into position to insure
that it does not become jammed against
dunnage, deck fittings, or other cargo.
Any attempt to drag the lift while it is
jammed will place an additional strain
on the gear, and it may carry away the
sling or pull it through the side of the
case. :

o Keep all personnel out of the area between
the lift being dragged and the place of
stowage. “Human hamburger” could be
theresult ofviolating this common sense
rule. Because of its size and weight, heavy
lift cargo presents more hazards to the
terminal operations coordinator than any
other type of general cargo.

Stowage of refrigerated cargo does not differ
greatly from that of general cargo, except that
refrigerated cargo requires more care with tem-
perature and ventilation, and it is not normally
palletized. Foods having a strong odor should not
be mixed with those having a tendency to absorb
odors. After all, apples that taste like onions
don't sell very well. All cargo compartments must
be at the prescribed temperature before loading
to prevent refrigerated cargo from thawing or
spoiling.

LOADING

Of all the types of cargo loaded, refrigerated
cargo is the most difficult to handle because of
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the high degree of spoilage resulting from rough
handling, inclement weather, and delays in
loading.

Speed is essential in loading refrigerated cargo.
Careful planning is necessary so that commod-
itieswill notremainout ofrefrigerationtoolong.

Damage to the cargo resulting from exposure
to rain, handling that has caused bruising, or
delays in loading that have caused temporary
thawing may not beimmediately apparent tothe
loading authorities. However, any damage will
become apparent at the .destination and could
result in the forced issue or destruction of the
entire cargo.



The selection of the cargo handling gear is im-
portant because most of the containers are of
light construction to allow circulation of air. Be-
cause of this, they can be easily crushed.

One way to prevent damage to cargo already
stowed is to use hatch tents in inclement weather.
Using hatch tents in the tropics during daytime
operation will keep the temperatures of cargo
compartments from rising too rapidly. It will also
reduce the number of delays required to close the
hatch.

Representatives of the port veterinarian are
present at all times during loading to inspect the
condition of the cargo and the correctness of the
stowage. They also monitor the temperatures of
the loaded cargo, the unloaded cargo and the re-
frigerated holds.

As terminal operations coodinators, you should
maintain a record of temperature changes dur-

PALLETIZED CARGO
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ing cargo operations. Theserecords will help the
loading personnel meet their responsibility for
keeping the hold at the right temperature.

The cargo officer must inform the master of
the vessel of what temperatures must be main-
tained throughout the voyage to insure the de-
livery ofthe cargo atdestination withoutdamage.

INSPECTION

After the hatch hasbeen loaded, an inspection
of the stowage is made by a ship’s officer, a cargo
loading officer, and a representative of the port
veterinarian. The inspectorsdetermine whether
ample allowance has been made for the circula-
tion of air and whether the cargo has been prop-
erly stowed. If all the above precautions are
followed, the troopsinthe field will not miss their
steak dinner because of spoilage.

Palletized cargo consists of one or more pack-
aged items placed on a pallet and banded to-
gether. Palletized unit loads are normally formed
on general purpose four-way entry pallets.

A palletized unit load may not be more than 52
inches long, 43 inches wide, and 54 inches high
(including the pallet). The gross weight of the
cargo may not exceed 3,000 pounds. Constructed
to maximum size, the cargo may hang over the
pallet 2inches oneach endand 1% inches oneach
side. The palletized unit load will occupy. ap-
proximately 70 cubic feet of shipping space.

The cargo and pallet are securely bound to-
gether with various types of banding. A common
method is to use four steel straps around both
cargo and pallet. Two of the straps are spaced
equally lengthwise around the pallet. The other
three straps arespaced equally crosswise around
the pallet.

When a small number of palletized loads are
stowed, the best location is the square of the
hatch. However, if the volume of palletized cargo
is great, it must be stowed in the ends and wings.

Unlike heavy lifts, pallets are not designed for
dragging. Although pallets can be dragged into
the wings and ends, dragging is time-consuming
and dangerous. It can cause excessive damage to
the cargo.

The following methods are recommended for
placing palletized cargo in underdeck stowage
when there is sufficient headroom for forklifts to
maneuver.

o Place the required dunnage in the hatch.
Usually, little dunnage will be necessary
since the pallet itself serves as dunnage,
but some dunnage may be needed for lev-
eling off, padding obstructions, etc.

o Hoist a forklift into the hatch. Shortmast,
pneumatic-tired forklifts should be used.
Land the pallets in the hatch so that the
access slots face in a direction requiring
a minimum of forklift maneuvering. Us-
ing the forklift, engage the load and pro-
ceed to the place of final stowage.

If pallets cannot be tiered underdeck because
of insufficient headroom clearance, it is often
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possible to load one pallet on top of the other in
the square of the hatch and move both pallets
into the final stowage position with the forklift.

Use filler cargo or chocking to take out the
sheer at the bottom ofthe hatch and tofill inany
voids created by the shape of the cargo or stan-
chions or other fittings. Use a type of filler cargo

DECK CARGO

that will not be easily damaged.

If it becomes necessary to operate a forklift on
top of unitized cargo, you must first dunnage the
entire hatch with two layers of lumber, one lay-
ered fore and aft, and one athwartship, to elim-
inate damage to the cargo. Palletized cargo is
normally not stowed on deck.

The weather deck is used to stow cargo that is
too large to go through the hatches, or when
there is no room below deck for storage. What-
ever the reason, deck cargo is loaded last and dis-
charged first. This prevents cargo from being
lifted high to pass cargo over the deck cargo, and
to give the handling personnel aclear view of the
operations area.

Cargo loaded on deck should be protected as
much as possible from damage by sea water.
Strips of dunnage are laid on deck to receive
cargo, to allow removal of slings, and to protect
cargo from water on deck.

When a large quantity of cargo is to be stowed
on deck, care must be taken to avoid blocking off
equipment listed below. It is good practice to out-
line in chalk the spaces to be kept clear, such as:

o Bitts and chocks.

o Sounding pipes to the bilges and the ballast
tanks.

o Handles of valves controlling the operation
" of watertight bulk heads or piping
systems.

o Any other items of equipment essential to
the safe operation of a vessel.

CATWALKS

For the safety of the crew, catwalks are con-
structed over deck cargo. They are to be less than
3 feet wide and should have stronghandrails and
suitable approaches. Avoid straight ladders to
the well deck. Ladders should be at an angle.
Ramps are built so that the crew will have ready
access to lifeboats, gun stations, and frequented
work areas.
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CASES

Deck cargo is stowed so that it can be lashed in
three separate blocks: one on the square of the
hatch and one on each side. Observe the follow-
ing precautions when cargo is stowed on deck.

o Use wire rope and chain lashings.

o}

Use angle irons on corners or edges under
lashings to prevent cutting into the case.

o}

Sheath exposed forward parts of the cases
for protection against sea water.

o When necessary, stow deck cargo on the
squareofthe hatchinsuch amanner that
the cargo extends beyond the hatch
coaming.

o}

Tables must be built to support the over-
hanging cargo beyond the square of the
hatch.
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© When cases are secured on deck, bracing is
preferred to shoring since shoring has a
lifting effect on cargo.

© Use lag screws or bolts to tie timbers to-
gether. Use nails and spikes only on small
timbers or where it is impossible to use
screws and bolts.

WHEELED VEHICLES

Normally, vehicle engines should be facing for-
ward. Place a double layer of 1-inch-thick dun-
nage on deck under the wheels. Block each vehicle
on both sides and at both ends so that it cannot
move in either direction. Care must be taken to
brace all wheel chocks. A minimum of two lash-
ingsarerequired on the front and twoontherear
of vehicles such as trucks and ambulances. How-
ever, additional lashing may be required by the
master of the vessel. Lashing may be either
crossed with the cable forming an “X” or led out-
board from the vehicles.
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Block up the chassis to take pressure (caused
by the tension of the lashing) off the springs.

The following shows the deckloading of vehi-
cles when mechanical quick-release devices are
available as part of a ship’s gear. When these de-
vices are used, no special blocking and bracing
or dunnage as detailed above is necessary.
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TRACKED VEHICLES

Tanks and other tracked vehicles when stored
on deck are secured as follows:

o Land the vehicle treads on two 4- by 12-inch
timbers.

o Secure an 8- by 12-inch timber against the
treads on each side by three angle irons.
Each angle iron should have holes for two
%s-inch lag screws to be used tosecure the
8- by 12-inch timbers to the deck.

¢ Chock each end of the vehicle with a timber
placed against the treads and secured to
the fore-and-aft timbers.

o Lash vehicles to the satisfaction of the ves-
sel master. Tie rods, chain, or wire rope
and turnbuckles are used for this pur-
pose.

The timber sizes given above are merely guides.
The proper materials are not always available in
oversea areas.

SMALL BOATS

Watercraft present a special transportation
problem because of their size, weight, and com-
parative fragility. Most watercraft are so large
that they must be stowed on deck. Cradles es-
pecially made for the particular type of water-
craft may be constructed by the manufacturer.
However, in most cases, the loading activity has
to make them from available materials. Since
the craft sit high in the air, they are exposed to
wind and sea more than most cargo. Lashing
must, therefore, be applied with special care.

ISGCHARGING CARCO

In the previous sections you have learned how
to load, stow, and secure cargo aboard the vessel.
In this section, you will see how to discharge
cargo from the ship. In any type of cargo opera-
tion, there is a right and wrong way of doing

DECK CAREO . -

Unload deck cargo first. Even deck cargo that
will not interfere with the discharge of the hatch
is removed first to provide more room to work on
deck,unlessitisdestined for anotherport ofcall.

Remove all lashing material from the ship un-
less you are otherwise instructed. This material
is processed as follows so that it may be found
again later with minimum difficulty.

© Remove wire rope clips and replace nuts.
Assemble, then sort by size, and place in
bins or boxes plainly marked with the
sizes of the clips.
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things. During the past years, tests and experi-
encehave helped usdevise safe and speedy meth-
ods for unloading deck cargo, for breaking out
cargo in the hold, for clearing the terminal, and
for setting up temporary holding areas.

R ]

© Coil and tie off wire rope. Tag it to show the
size of the rope. If the wire is to be stored
for a long time, it may be lubricated and
boxed. Place wire of the same diameter
and approximately the same length on
reels if the amount of lashing received
warrants such action.

© Open turnbuckles, sort by size, lubricate,
and place them in bins or boxes marked
with the size of the turnbuckles.

© Remove shackles and replace pins. Sort
the shackles by size and place them in
boxes or bins marked with the size of the
shackles.



o Remove blocking material from the ships.
Clean and sort it so that it will be avail-
able when needed.

CARGO FROM HOLDS
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o Discharge dunnage material as described
in the previous section of this chapter on
securing cargo.

Keep cargoin a hold aslevel as possible during
discharge. Breaking out cargo stacked higher
than your reach or tunneling under other cargo
is very dangerous.

It is a common practice to load general cargo,
drummed cargo, and barreled cargo in the wings
and ends of the hatch. Vehicles and heavy lifts
are loaded in the square. Whendischarging cargo
loaded in this manner, build tables or platforms
up in the square of the hatch near the coaming
sothat the cargo canbe handled without damage

CLEARING ATERMINAL . .

One of the most important phases of your job
is terminal clearance. Cargo that is allowed to
accumulate on the pier hinders discharge and
eventually brings the operation to a standstill.
Accumulated cargo is subject to damage and
pilferage.

You must clear cargo from the terminal as
quickly as possible. This is done by loading the
cargodirectly on totrucks andtrailersorrailway

to cargo or injury to personnel. These tables are
constructed of lumber or of pallet boards. When
pallet boards are used, dunnage is laid on top of
the pallets to make a solid floor for the men work-
ing on the table. For light cargo, tables are nec-
essary only until enough cargo hasbeen removed
to enable men to stand on the cargo and pass it
down. For heavy cargo, such as asphalt in barrels
or POL in drums, tables should be used until the
cargo can be handled from the deck without hav-
ing to reach for it. As cargo is discharged from
the vessel it is moved away from the piér.

Torw T ST T/mRlD SLSTTTOTm —IsTowlc comseeee oot Tmoee T o

equipment fordelivery. Thisis afastand efficient
method of terminal and pier clearance because
the cargo is handled only once.

Ifquantitiesof cargobelonging toseveral serv-
ices are being unloaded, clearance carriers are
lined up on the pier according to service. Drafts
of cargo are then transported to them from the
hold using forklifts.

TEMPORARY HOLDING AREAS . . o

A temporary holding area is a warehouse or
secured area used to store cargo on a temporary
basis.

Temporary holding areas are required when

the rate of discharge exceeds the capability of

clearance transportation. Use covered areas
whenever possible or available. This is espe-
cially importantifthe cargoissubject to weather
damage or is expected to remain in the terminal
area for extended periods of time.

Il

After considering the consignees of goods and
the facilities available, the commander of the
discharging terminal generally establishes
holding areas so that goods are segregated by
destination and commodity. Segregation by des-
tination is usually the most appropriate method,
although incompatible items such as ammuni-
tion and fuel are still segregated on a commodity
basis for safety reasons.
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PREVENTING DAMAGE TO AND LOSS OF CARGO

As part of the Department of Defense Trans-
portation System, you have the responsibility to
prevent or protect the cargo from damage. This
section points out what must be done for cargo

ODAMAGE IN TRANSIT o . e .

Frequently, cargo is damaged in transit before
it is received at the piers. Inspect the cargo care-
fully while it is being received. If you have any
doubt about a package being damaged inter-
nally, annotate documents accordingly, have the
package placed to one side if possible, and advise
your supervisor. This will be covered in more de-
tail in chapter 9.

Ifduring loading operations you find packages
with insufficient packing, or that show signs of

DAMAGE IN HANDLING __ I

when damage occurs in transit; in handling; or
from chafing, crushing, contamination, mois-
ture, or shifting.

wear and tear or of attempted pilferage, return
them to the warehouse for disposition. The con-
dition of such cargo almost always worsens dur-
ing the voyage. It not only arrives at the
destination damaged, but it may have damaged
adjacent cargo.

Never recooper security cargo until the secu-
rity officer has made an investigation and has
given permission.

Damage in handling is caused chiefly by ex-
posure to inclement weather conditions, care-
lessness, and the use of improper gear.

To protect cargo from weather, cover hatch
openings with hatch tents. The tents will also
provide protection for the men working in the
hatch. Tarpaulins used to cover the remaining
cargo in the square of the hatch does much to re-
duce damage. However, it is useless to protect the
hatch and the cargo if the cargo is allowed to re-
main in the open on the pier after being dis-
charged from the vessel.

Unsuitable or badly adjusted slings may dis-
locate or break packages and damage their con-
tents. The following precautionsshould be taken
when using slings.

o Avoid crushing light or fragile articles in
net slings, and avoid banging drafts of
cargo against the hatch coaming. Few
commodities canbehandled in net slings
without being crushed.

DAMAGE FROM CHAFING ___

o Avoid building drafts toohigh. Even though
the fragile boxes are placed on top, they
may fall when the sling is removed on the
pier or in the hold.

© Insure that slings are securely fastened
around the load. Slings placed haphaz-
ardly may slip and part, thus allowing
the entire draft to fall to the deck, to the
pier, or into the water.

e Avoid careless winch operations, especially

when handling fragile cargo. Careless.

handling of a load may damage the cargo
in the sling, the sling itself, or the cargo
already stowed.

o Care must be exercised when using hooks,
crowbars, and similar tools. The ship-
per’s marks on boxes, THIS SIDE UP,
FRAGILE, etc., must be observed.

Chafing is the wear of cargo caused by friction
from rubbing against other objects or items.
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Chafing usually results from improper chock-
ing, blocking, and bracing of cargo in a vessel, a




railroad car, or a barge. On a vessel, cargo dam-
age results if the motion of the vessel causes the
pieces of cargotorubagainsteach otheroragainst
projections in the hold. Chafing damage is caused
by dragging cargo over rough spots or over other

DAMAGE FROM CRUSHING
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cargo. Chafing is dangerous with flammable
cargo in metal containers, particularly if heat is
produced through friction. If cargo is properly
chocked, blocked, and braced, chafing is not likely
to occur.

Crushed cases and containers usually are the
result of carelessness in slinging, improper dun-
naging, or pressure brought about by stowing
heavy cargo on top of fragile cargo.

Proper stowage, shoring, and chocking helps
reduce damage to cargo from crushing.

DAMAGE FROM CONTAMINATION

Continuing studies of packaging have re-
sulted in the reinforcement and general im-
provement of packages. Most damage is at-
tributed to handling and stowing rather than to
the construction of the containers.

In planning the loading of a ship, careful con-
sideration is given to segregating cargo to avoid
damage from contamination. Many foodstuffs
are contaminated by being put too close to paint,

DAMAGE CAUSED BY MOISTURE

rubber, etc. Since odors left in the hold of a vessel
can contaminate future cargo, the hold must be
clean and free from odors before loading.

Damage caused by moisture is called sweat
damage. Condensed moisture may corrode metal,
mildew textiles, etc. This type of damage ruins
more cargo than any other type. The methods
used to reduce or eliminate sweat damage in-
clude:

°© Proper preparation of cargo for shipment.

© Proper use of dunnage to provide drainag
and air circulation. .

DAMAGE FROM SHIFTING

o Use of mechanical ventilation or dehumid-
ifying systems.

A frequent cause of wet cargo is an improperly
closed hatch that allows sea water to enter the
hold. At times it may be necessary to discharge
wet cargo. In this case, make special provisions
for drainage and drying.

There is always danger that cargo may shift if
empty spaces are not adequately shored off. Vi-
olent rolling or pitching can cause a few pieces
of cargo to break out of stowage and move about
freely in the hold. These pieces, in turn, dislocate
other cargo against which they are thrown. Se-
riousdamage tothe cargo and the shipcanresult.
Take the following precautions to avoid damage
from shifting.

© Make sure while the cargo is being loaded
that there are no empty spaces left into
which cargo may shift during shipment.

© Thoroughly secure and shore all cargo so
that it cannot move.

© If cargo is likely to settle, make provisions
to secure it after it has settled.
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CARGO SECURITY

To minimize pilferage, each military terminal
and transfer facility must have a comprehen-
sively developed and continously improving
CARGO SECURITY PROGRAM. To be effec-
tive, the program should include the following:

© A complete study of all aspects of the cargo
transfer and intransit storage operation
in order to identify security weaknesses.

[e]

Complete instructions in cargo security for
all personnel.

[e]

Implementationofphysicalsecurity policies.

o]

Assignment or employment of cargo se-
curity.

o]

Utilization of theft prevention and detec-
tion equipment.

It is unlikely that cargo pilferage will ever be
completely eliminated. However, private indus-
try, US Army Military Traffic Management
Command (MTMC) operated terminals, and
other Government agencies concerned with cargo
security have developed techniques that are ef-
fective in reducing cargo loss caused by pilfer-
age. Some of the PREVENTIVE MEASURES
that may be used in oversea military terminals
are listed below.

SECURITY PERSONNEL

© Request security assistance from military
police.

© Appoint a terminal security officer.

© Establish port pilferage prevention and de-
tection teams to monitor the receipt, doc-
umentation, handling, storage, and
disposition of cargo passing through the
terminal.

© Assign guards to all terminal exits.

© Give security personnel advance notice of
cargo entering the terminal that will re-
quire surveillance and protection.

o]

Post a security guard or cargo checker at
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open warehouses and ship’s hatches dur-
ing lunch and break periods.

© Restrict privately owned vehicles from en-
tering cargo handling or intransit stor-
age areas.

FENCES AND GATES

o Fence the perimeter of the entire terminal
with chain link fence topped by three
strands of barbed wire.

[e]

Inspect the fence daily to insure that there
are no openings in it or under it that
would permit objects or persons to pass
through.

o]

Maintain separate gates for personnel and
vehicle traffic.

© Provide manned gatehouses at all vehicle
entrances and exits.

[e]

Clear the area around the gatehouse of any
objects that may restrict the guard’s field
of vision.

HIGH VALUE AND SECURITY CARGO

© Provide a secure cage, crib, or vault in the
shipping and receiving area for control
of sensitive or high-risk cargo.

- . eqe . . ! i3
© Assign responsibility for receiving, ac-
counting for, and releasing sensitive or
high-value cargo to a specific indi\’/id}lal.

© Maintain a record of each shipment enter-
ing or leaving the security area. The rec-
ordshould include date, time, description
of cargo, seal number, identification
number of the truck or other equipment
making pickup, and name and rank and
organization of the equipment operator.

VEHICLES

© Establish a truck control system using gate
passes.

© Record date and hour of release on trans-




portation control and movement docu-
ment (TCMD), gate pass, or other control
documents so that gate security person-
nel can detect abnormal time lags in
travel from the loading area to the gate.

© Designate a responsible person to inspect
the interior of each truck after unload-
ing.

° Do not spot trucks at warehouses until cargo
handling personnel are available.

© Compare the TCMD or other document with
loaded cargo while spot checking trucks.

© Establish de_éignated parked areas for pri-
vately owned vehicles.

LOCKS AND KEYS

© Establish and maintain strict control and
accountability procedures for all keys to
security areas, containers, and other
locked cargo areas.

© Issue master keys only to those who need
them and on a need-to-have basis.

© Number all keys and obtain signatures of
" the recipients when issued.
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© Recover all keys issued from persons being
transferred or terminated.

© Periodically change padlocks on security
lockers; change immediately if a key is
reported missing.

MISCELLANEOUS

© Always have a cargo checker during cargo
transfer operation.

® Close and lock warehouse doors during
lunch and break periods.

© In addition to signing each TCMD, govern-
ment bill of lading (GBL) or other cargo
document, require cargo checkers to le-
gibly print their name or use self-inking
identification stamps on these docu-
ments to eliminate the problem of illeg-
ible signatures.

© Keep doors of rail cars containing cargo
closed, except when loading or unload-
ing.

© When possible, secure MILVANS and com-

mercial containers by butting their door
ends against each other. -

SUMMARY

All the measures listed here may not stop all
damage and loss of cargo, but it can help. Re-
member also that these measures are not the
only ones that you can take. You may see several
ways in which cargo is damaged or lost, and new
or different ways of reducing it. It is part of your
job to let your supervisor know about your obser-
vations and suggestions. The best idea in the
world is no better than the worst as long as it is
still locked up in the mind of the person who first
thought of it.

So, there really isa lot more to loading and dis-

" charging cargo than attaching powerful gear to

it and.slinging it over the side. With modern
cargo handling operations and equipment, cargo
handling is no longer a field for “strong backs
and weak minds.” As a terminal operations co-
ordinator, you have a very responsible job. The
overall safety of the cargo and the ship depends
on you.
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CHAPTER 6 LOADING HAZARDOUS CARGO

Rockets, sparkles, loud explosions, and bombs bursting in air is a great way to cel-
ebrate on the Fourth of July. When the same things begin to happen aboard a ship
carrying munitions, it is not a celebration. Its a catastrophe.

Explosive cargo, chemical agents and munitions are not only dangerous, they can
be downright fatal if mishandled.

In this chapter we are going to talk about how to safely stow hazardous cargo. This
includes getting it aboard, placing it, and securing it. The importance of careful han-
dling and stowage of hazardous cargo is obvious. Let’s save explosions for the Fourth
of July and the battlefront. To learn more about the subjects covered in this chapter,
refer to TM 55-607; Navy NAVSEA OP 3221, redated September 1976; Coast Guard
regulations for military explosives and hazardous munitions; Code of Federal Reg-
ulations (CFR), title 46, part 146.

ASU@ LOADING AND SECURING REQUIREMENTS
GENERAL LOADING PROCEDURES

The loading of military explosives is per-
formed in two phases:

o Transfer ofthecargo fromrailcars or trucks
to the dock.

o Transfer from dock to ship.

Railcars or trucks are subjected to visual in-
spections en route to the loading area. This is to

N ; o 3 IRy 4 o
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make sure that the cargo has not been damaged
in transit. After the railcar or truck has been
opened and its contentsinspected, cargois trans-
ferred by forklift truck to designated spotting
points for each hatch. When handling, loading,
or unloading military explosives, use equipment
made especially for this type of cargo.
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Explosives positioned for hoisting are given a
final visual inspection to detect defects in strap-
pingor packaging. All metal strappingshould be
tight. The items that make up the unit load
should be undamaged. Broken or loose banding
of explosives on pallets requires that the defec-
tive pallet of explosives be removed, separated
from the others, and corrected prior to loading.
Defects in banding must be reported immedi-
ately to the supervising authority for evaluation
of the banding and possible on-site rebanding. If
damage is evident, transfer the load immedi-
ately to an area away from normal loading activ-
ity to wait for further instructions.

If any of the following conditions exist, do not
load the explosive item for transportation or
stowage on board any vessel:

o Container failure or evidence of leaking of
liquid components.

o Unusual appearance of the container,
such as dampness, mold, or stains, in-
dicating internal defects in the absorb-
ent material.

© Defective ammunition and/or packaging.

Explosive cargo with any of the above prob-
lems must be immediately removed from the
loading area, isolated, and processed in accord-
ance with safety regulations.

At the spotting location, riggers/hookers place
the appropriate sling on the load and check pal-
let balance and construction for lift capability.

To eliminate excessive drift, use slings that are
as short as possible when handling military am-
munition or other explosives. A cargo safety hook
is used almost all the time for hoisting loads of
military explosives aboard merchant-type ships.
Bomb slings made of manila or wire rope are
used to hoist single bombs aboard the vessel.
When the sling is attached to the load and se-
cured to the hook, the signalman signals the

TYPES OF STOWAGE

BOMB SLING

winchman to hoist the load. Do not exceed the
weight limits when hoisting drafts. Lift draftsin
a single, smooth motion, clearing the raiir and
hatch coaming by at least 3 feet. If the activitiy
within the hold restricts the lowering of the load,
the load must be returned to the dock or lowered
within 6 inches of the ship’s deck until loading
begins again.

The load is moved from the square of the hatch
to the stowage position by forklift truck. Final
positioning for a tight stow can be accomplished
by pinch-bar adjustments. Pallet trucks or
transporters are often used to stow loads in areas
ofdifficult access. All loads must be stowed right
side up on their pallets or skids.

As the loading of each compartment is com-
pleted, the stowage is certified by the ship’s mas-
ter or his authorized representative. A cargo

stowage inspection record is used for this purpose.

The types of stowage specified for military ex-
plosives are termed as follows.
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MAGAZINE STOWAGE — CLASS A

When stowing, isolate magazines because they
are highly sensitive to shock, and they willignite
very easily by a spark or friction. Any class of

FM 55-17

ammunition requiring magazine stowage A is
not to be overstowed with any otherkind of cargo.
The type of explosives stowed inmagazines must
be compatible.

NOTE: SWEATBOARDS AND
SOME LACING OMITTED
FOR CLARITY

DECK BEAMS
4 x 4 BRACES

TO OVERHEAD
4x4

HCORIZONTAL

),

[,
4

A

LLLLLINNNYY,

3 x 4 (MIN) UPRIGHTS;
4x 4 PREFERRED

CONSTRUCTION DETAILS — CLASS A MAGAZINE ~

AMMUNITION STOWAGE

Military explosives should be stowed in a cool
location. The best place isin a lower 'tween-deck
hold or lower hold. Priorities for selecting loca-
tions are similar to those used for magazines.

2 » 4 HEADER
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A

JACKS

=\

PLARKING. COMMERCIAL
" LUMBER. %" PLYWOOD. OR
%" TONGUE-AND-GRO®©

o SHEATHING

1 x 4 (MIN)
DECKING DOUBLED

18" CENTER-TO-CENTER (MAX)
WHEN USING 2" BOARDING:;
24" CENTER-TO-CENTER (MAX)
WITH 3" PLYWOOD
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1Ll

777777771/
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A
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CHEMICAL STOWAGE

Chemical agents are given the same protec-
tion as that required for ammunition stowage.
However, stowage in a deep tank or lower hold is
preferred. Because of the hazards associated with
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leakage, take precautions during the dunnaging
operation to seal the pump suctions, hatch cov-
ers, and ventilators.

SPECIAL STOWAGE

Stow classes of military explosives authorized
for special stowage in ventilated space protected
fromthe elements. Insure that the space does not
contain vessel stores or machinery or equipment
used during the navigation of the vessel. the
space should be located so that it can be closed
off from traffic while at sea. Locations to be
avoided include, for example, deck houses, mast
houses, and mast lockers. Usedunnage to protect
the explosives from contact damage with the
ship’s structure.

PORTABLE MAGAZINE STOWAGE

Portable magazines are stowed in a hold or on
deck.

PYROTECHNIC STOWAGE

Pyrotechnic ammunition is given ammuni-
tion stowage or special stowage away from heat.
Protect it from moisture. Except where permit-

ted, pyrotechnic ammunition is not stowed in .

hold or compartment with other military
explosives.

DECK STOWAGE

Most classes of explosive cargo can be stowed

GENERAL TYPES OF EXPLOSIVE LOADS

The explosives loaded aboard merchant ships
are classed generally as rectangular or round.
For stowing and securing purposes, loads are
grouped as rectangular unit loads which are

6-4

on the weather deck. Typical cargo stowed on
deck includes the following.

. o Last-on first-off loads which interfere with
access to the hatch.

o Items that are too large to fit through the
hatches, such as completely assembled
missiles or rockets.

o Itemsthat are relatively bulky compared to
their weight, such asbomb fins and empty
incendiary bombs.

o Flammable liquids, solids, or oxidizing poi-
sons, and combustible liquids (including
rocket engines containing a liquid pro-
pellant and fuelsin containers for guided
missiles and rockets).

Deck stowage of dangerousitemssuch asflam-
mable or combustible liquids above a hold con-
taining ammunition is very dangerous and
should not be done.

The dockside handling procedures for cargo to
be stowed on deck are the same as those previ-
ously described for cargo stowed in the hold.
Often, however, the cargo is positioned on deck
with the hoisting gear and then manually stowed.
Proper placement of cargo is as important for a
tight stow on deck as it is in the hold. To achieve
this, the unit loads should touch one another as
much as possible.

items unitized on wood pallets, metal pallets, or
skids, or as round, single-item loads which are
large items loaded individiually.
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GENERAL STOWAGE PROCEDURES

Explosives are dunnaged below decks using
either of the following methods.

4 x 4 UPR|GHT

.- BLOCK STOWAGE

Loads are stowed in the form of tight block be-
tween both sides of the hold, or they may be con-
fined by other loads or wooden bulkheads if the
size permits. Block-stow techniques are best be-
cause undesirable void areas within the stow are
kept to a minimum.

2 x 3 HORIZONTAL LACER
BASIC BLOCK-STOW SECURING STRUCTURE

LADDER/STANCHION
PARTIAL ENCASEMENT

FULL-BLOCK
STRUCTURE

DECKING VOID TABLE TIER STRIPPING

TYPICAL BLOCK STOWAGE, LOWER HOLD NO. 1
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SWEATBOARD-TO-SWEATBOARD STOWAGE

Sweatboard-to-sweatboard stowage uses the
most space within a hold. But italso resultsin a
greater number of small empty spaces than block
stowage. These features become more pro-
nounced in compartments with severe hull cur-

vature. In areas approaching arectangular shape
the technique resembles block stowage. Sweat-
board-to-sweatboard stowage method provided
in compartments with severe hull curvature re-
quiresconsiderably more effort (in terms of man-
power and time) than does a straight block stow.

THE SECURING PROCESS

Shifting cargo presents hazards. It may cause
damage to the vessel or an explosion. It is impor-
tant that all precautions be taken to protect the
cargo from shock, fire, high temperature, mois-
ture, or any other hazards that could lead to a

FUNDAMENTAL SECURING

catastrophe. In transit, repairs to dunnaging or
resecuring of shifted cargo are difficult and dan-
gerous. The following section covers basic meth-
ods used during vessel loading.

The general terms “securing” and “dunnag-
ing” are used interchangeably to describe the
procedures by which military explosives are ef-
fectively blocked, braced, and tommed aboard
merchant-type ships. This securing or dunnag-
ing is done to resist forces generated by vessel
response to sea conditions. Securing includes the
various wooden structures used in cargo secure-
ment. It alsoincludes any strapsor webs thatare
used to restrain cargo stowed in the holds and on
the weather deck of a ship. To describe more spe-
cifically the securing process to obtain a secure
stow, the terms “blocking” and “bracing” are
commonly used. The terms are closely related,
although each function is distinctly different.

BLOCKING

Blocking is the act of putting in solid pieces of
wood, or blocks, to adeck, bulkhead, or overhead.
This is done in such a manner that these pieces
lean directly against the cargo and prevent
movement of the cargo. Blocking mustbe braced,
shored, or tommed to be effective. Shown here is
the basic technique of blocking from which more
complex securing structures are developed. Ad-
ditional bracing would be required to secure the
item adequately. Two- by fourinch pieces are
doubled instead of using single 4- by 4-inch
members to make nailing and securing to the
deck possible. The 2- by 6-inch blocking member
extends the full width of the unit load. Since
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~_ 24 DOUBLED. NAIL FIRST | 2x6(MIN).
PIECE TO DECK W/16d NAILS. | PRENAIL TO
NAIL SECOND PIECE TO FIRST. BOTTOM2x 4_-
TOENAIL TOP 2 x 4 INTO 2 x 6. W/16d NAILS.

BLOCKING FOR WOOD DECK

|
~. e ' 2x6(MIN)

~ rd !
WEDGE FIT 4 x4
BETWEEN 2 x 6 AND
PERMANENT SHIPS
STRUCTURE. TOENAIL
W/2 16d NAILS, 3 SIDES.
]




blocking may be nailed directly into the wooden
deck, the load may be secured in any location in
the hold without the need for extending mem-
bers to permanent ship’s structures for bracing.
It is difficult, to say the least, to drive nails into
a metal deck. Therefore, 4- by 4-inch lumber
must be extended to the bulkhead to provide nec-
essary bracing.

BRACING

Bracingistheact of installing a wood member
or structure so that it extends from a deck, bulk-
head, or overhead to the stow. This strengthens
the blocking by supporting it in a horizontal di-
rection. Shown here is a basic method of bracing.
Kickers are relatively short lengths of lumber
nailed horizontally. They add rigidity to the up-
rights and braces and are either nailed to the
deck or wedge-fitted to a bulkhead. Inboth cases,
it should be noted the structure extends slightly
higher than the unit load and along the full
width.

SHORING AND TOMMING

Shoring, whichincludesblocking and bracing,
is the process of securing cargo to prevent side-

PRELOAD SECURING

FM 55-17

4x 4 UPRIGHT. ™S _
EXTENDS SLIGHTLY .
HIGHER THAN UNIT LOAD,-._ _,
TOENAIL TO DECK P

2 x 3 (MIN) CLEAT _ l
%
4x 4 BRACE

TOENAIL W/12-16d
NAILS. 2 SIDES

SEE DETAIL

2 x 4 CLEAT »
NAILED TO KICKER

2 x 4 KICKER
NAILED TO DECK

BASIC BRACING FOR WOOD DECK

to-side movement by supporting it from the side.
Or it is used to prevent downward movement by
supporting it from below. Tomming is the secur-
ing of cargo to prevent upward movement. The
cargois secured by runninglumber from anover-
head ship’s structure down to the cargo either
vertically or at an angle.

After inspecting and cleaning the hold as re-
quired for theloading of explosive cargo, prestow
preparation and loading are begun. Considering
the stowage requirements of the type of cargo
being loaded, structures such as heat bulkheads
or sheathing are installed.

Sweatboards (or sweatbattens) are lengths of
lumber usually 2- by 6-inch stock, installed in
hangers or bolted over the ship’s structural stif-
fener beams. They are used to prevent damage
tothe cargo or ship caused by contact ofthe cargo
with the ship’s structure and hull. Contact with
moisture condensing on the hull plate is also pre-
vented. That's why they are called “sweat-
boards.” Prior to placing the cargo, all missing
or damaged sweatboards should be replaced from
the ship’s stock or with 2- by 6-inch lumber cut
to the required length.

SWEATBOARDS

HANGER SWEATBOARDS
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Sweatboards bolted in position are more diffi-
cult to replace and require drilling holes to receive
bolts mounted on the stiffener beams. Sweat-
boards are not generally used as load-bearing
members in the block stow technique. But they
are used extensively as bearing surfaces for dis-
tributed loads transmitted through strip sheath-
ing when the sweatboard-to-sweatboard method
is used.

After preload securing, consider the require-
ments for bulkhead construction. Heat or non-
heat bulkheads are constructed wherever loads
are stowed along the ship’s athwartship struc-
tural bulkheads. Heat bulkheads are tightly
constructed to prevent radiated heat, such as
heat from engine room, bulkheads, uptakes, or
casing, from reaching the cargo. Typical com-
pleted heat and nonheat bulkheads are shown
here.

4 x 4 JACKS

(2 x 12 PREFERRED WHEN USED
AS A BEARING SURFACE AT
TOP AND BOTTOM OF
STACKED UNIT LOADS)

In compartments where hull contour is absent
or minimal, extensive preload dunnaging is un-
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necessary, requiring only that minor obstruc-
tions such as latches, pipes, or conduit be
protected. In such cases, spacer material is in-
stalled prior to stowage.

The spacers are constructed of uprights of a
size necessary to obtain adequate clearance.
Normally, 4- by 4-inch stock is used for this pur-
pose. Obstructions are boarded over with 3-inch
minimum lumber.

The final requirement to be considered in basic
prestowage dunnaging is the boarding over or
encasement of stanchions, ladders, kingposts,
vents, pipes, or beams that could otherwise con-
tact the cargo. Complete encasement has been
almost completely abandoned with the intro-

‘duction of palletized cargo.
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STANDARD SECURING STRUCTURES AND REQUIREMENTS

This section describes the types of structures
and materials used in securing military explo-

DECKING

sives. This is for the purpose of preventing move-
ment and damage during transportation.

Decking (flooring) is used to prevent a metal-
to-metal contact between the deck and the unit
load. If not used, it could result in a fire or an
explosion. Lay deckingis placed over metal decks

ror tank tops to protect military explosives. Deck-

ing is not required when decks or tank tops are
coated with the right kind of nonmetallic ma-
terials, such as mastic. The entire exterior of
class “A” magazines is wood. Therefore, they
must be completely floored.

STRIP DECKING

Since the primary purpose of decking is to pre-
vent metal-to-metal contact between the deck
and the unit load, it is necessary to install, as a
minimum, strip decking. Strip decking is in-
stalled in compartments where metal pallets or
the strapping of wooden skids bound with metal
straps would otherwise contact the deck. Here
you can see the use of strip decking, also referred

1 x 6 (MIN) STRIP FLOORING

to as strip flooring. Since the strip decking bears
only compressive loads, 1- by 6-inch lumber is
adequate for stripping purposes. Cut the strip-
ping to appropriate lengths and place under the
skids of the unit load. Position the stripping
crosswise to the pallet skids to minimize any pos-

sibility of the unit loads being displaced from the
stripping in transit.

FULL DECKING

Full wood decking (flooring) is made of lumber
not less than 1 inch thick by 10 inches wide.
Smaller lumber is more readily displaced and
damaged by the wheels of forklift trucks. Two

1x 6 (MIN) 1x 10 (MIN)

layers of lumber are used to construct full floor-
ing, provided the layer is not less than 6 inches
wide and the top layer not less than 10 inches
wide. Deckingislaid in crosswise layersif within
class “A” magazine. This technique is preferred
whenever two-course decking is used. The deck-
ing is fitted tightly, edge-to-edge and butt-to-
butt. However, adequate space should be left at
the hull to permit drainage of condensation
runoff. ' '

Flooring in the tween-deck holds can be made
using a single layer of 2- by 10-inch lumber. The
floor is laid directly on the deck, edge-to-edge
and butt-to-butt. Boards are laid fore and aft or
athwartship. However, the athwartship orien-
tation is preferred if the entire hold is to be
floored, or ifflooring isrequired only at the curve
of the hull. Flooring laid in this manner will
closely follow the hull contour with a minimum
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of exposed metal deck. If obstructions on thedeck
prevent the laying of a flush flooring surface, the
flooring is lifted on a foundation of 4- by 4-inch
runners. Runners are laid fore and aft or ath-
wartships. However, spacing must not exceed 10
inches center-to-center. Leave enough space be-
tween runners and the shell plating to allow for
condensation run-off.

1 x 10 (MIN)

4 x 4 RUNNERS

LAID ON METAL DECK
1-INCH WOOD DECKING ON 4 x 4 RUNNERS
NOTE: %" PLYWOOD MAY BE -

SUBSTITUTED FOR 2" FLOORING &

: LAID ON METAL DECK
2-INCH WOOD DECKING ON 4 x 4 RUNNERS

Inspection covers and fill caps often protrude
above the deck surface in the lower holds in
which the tops of deep tanks form the deck.

Itemsnot requiring wood flooring, such as unit
loads not requiring magazine stowage and pal-
letized on wood pallets, are loaded directly on the
deck around the obstruction. A void table block
of 4- by 4-inch lumber is constructed around the
obstruction and the void block. This unit load
will be more than the height of the remainder of
the loads stowed directly on the deck. This cre-
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ACCESS OPENING

NOTE: TABLE HEIGHT
EQUALS LOAD HEIGHT
MINUS OBSTRUCTION HEIGHT

VOID TABLE

ates an uneven surface for flooring. Hence, this
method is used when compartment height or
characteristics of the cargo do not require that
a floor be installed. However, if a floor is neces-
sary above this or other tiers, the stow must be
made as level as possible. The surrounding unit
loads are stowed in block fashion around the ob-
struction. A void table is constructed to support
the next tier on floor. In some cases the obstruc-
tions are so many, making it difficult to work
around them. In this case, flooring is constructed

\\\\\\\\\N

2 x 6 (MIN) FLOORING

METAL DECK

~

INSPECTION%Q TANK TOP~.2
~COVER

FLOORING OVER TANK TOP

of two 2-inch planks laid on the metal deck. All
decking (and runners) should be laid to cover suf-
ficiently any area where forklift truck wheels
can reach. However, the decking must not over-
hang the runners. Runners are not necessary
where the tank top surfaces are level and the



flooring is laid directly on the tank top, as re-
quired. When used as a stowage area for military
explosives, deep tank bottoms are floored over, as
required, using the same procedures prescribed
for the holds.

In certain holds or compartments, usually high
brow plates (raised hatch edges) make necessary
the installation of elevated flooring in an area
next to the outline of the hatch. This flooring is

DECK
STRAIGHT DROP-OFF
s s -

- . 7o . -
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used only in an area large enough to provide a
smooth level surface for the safe operation of
forklift trucks while stowing unit loads of cargo
in an area next to the hatch level. Unit loads
stowed fore and aft of the hatch and in the wings
of the hold are stowed on the deck or on strip
decking only to a short distance from the brow
plate or hatch level. This is to permit safe oper-
ation of the forklift truck.

At this point theforkliftsare removed from the
compartment, and elevated flooring is installed.
The flooring is usually laid fore and aft at the
same level as the hatch. It extends from the brow
plate or hatch level to the previously stowed unit
loads in the wing and between the unit loads
forming the alleyway. Forklift equipment can
now complete the brow plate or hatch level in
transferring loads from the square of the hatch
to the final stowage position on the elevated
flooring.

Depending upon the type of cargo being stowed,
a space assembly with face boards is required
between the unit loads stowed on deck and those
on the elevated flooring, due to the difference in
height. Such loads have exposed, unsupported
strapping and include items such as bombs, par-
ticularly those on metal pallets, and irregularly
shaped unit loads or containers.

With the increased use of power-operated fold-
ing hatch covers on merchant ships, breakbulk
ships using ’tween-deck hatch boards are en-
countered infrequently. However, vessels using
hatch boards are still in operation under foreign
flag and must be considered. In most cases, how-
ever, wood pallets are loaded directly on the hatch
boards. Insure that all working surfaces can sup-
port the weight of the vehicle and load. Hatch
covers, truck-plates, or other temporary surfaces
should not shift under pressure or because of
movement ofthe vehicle onit. Therefore, itisnec-
essary to install, as a minimum, a double layer
of 1-by 6-inch lumber over thehatch boards. The
top course should be laid crosswise to the bottom
layer and nailed to prevent free movement. Ply-
wood of minimum %-inch thickness or a single
layer of 2-inch lumber may be used. However, in
all cases the bottom layer of 1-inch material, the
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plywood, or the single layer of 2-inch material
will be laid lengthwise in the same direction of
the centerline of the vessel.

e DOUBLE COURSE 1 x 6 (MIN),

/ OR ONE COURSE 2 x 6 (MIN),

/% OR %" PLYWOOD. LOWER }/
OR SINGLE COURSE MUST BE

v - / -
N D CK ”_LAID FORE AND AFT.

Additional space can be gained for stowing ex-
plosives in lower holds bisected by the shaft alley.
This is provided flooring is installed. A founda-
tion of 4- by 4-inch members is supported at the
center by the shaft alley and at the ends by 4- by
4-inch uprights on 36-inch centers. Double up-
rights are provided to gain additional lateral
clearance with the alley. The cargo floor would
extend wing-to-wing.

When cargo is tiered to the height of the op-
erating range of forklift trucks and additional
overstow is intended, the cargo is covered over
with a tier deck or “machine floor.” This floor is
made up of two layers of 2-inch lumber. The top
layer is not less than 10 inches wide, laid edge-
to-edge and butt-to-butt. The lower course is at
least 6 inches wide and spaced on intervals of
approximately 3 inches. Certain loads, such as
explosive bombs, may overhang the pallet or skid.
This is so that when loaded nose-to-nose, a space
exists between the tops of the loads. In such
cases, the lower course of decking is laid length-
wise across the narrowest dimension of the space.
Also, as the first course is laid, dunnage such as
short 4- by 4-inch pieces cut at random lengths
isplaced on theloads at points wherethedecking
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2 x 10 (MIN)
DECKING

Mm)\

SPACED APPROX.

| M\

RANDOM

LENGTHS
1 (MIN) DECK
STRIPPING REQUIRED
FOR METAL PALLET

would otherwise bear on an uneven foundation.
Here you can also see how short lengths of 4- by
4-inch dunnage are placed where the unit loads
would not support the decking. The top layer is
laid crosswise to the bottom course and nailed
enough to make sure it is stable.

Bombs are often loaded nose-to-butt. A lower
course of 4- by 4-inch lengths of lumber is laid in
the same direction lengthwise of the unit loads.
Look at the position of the 4- by 4-inch pieces.
Eachisplaced directly over thebombs to span the
void between unit loads. Runners of this type
should never be placed between bombs. This
would cause compressive loads on parts of the
unitized pallet not intended to be pressure-bear-
ing surfaces. The machine floor is particularly
important in the stowage of explosives. It forms
the foundation for more than one load. It must
withstand the concentrated loads of wheeled
forklifts while retaining stability. Therefore,
voids under the flooring subject to failure in
bending must be kept to a minimum. Provisions
must be made for the movement of the load to be
decked through uprights, particularly when us-
ing the block-stow technique.
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TIER DECKING FOR NOSE-TO-BUTT BOMB STOWAGE

DUNNAGE FLOORING

When two classes of noncompatible explosives
are stored in the same hold one above the other,
Federal regulations specify that a dunnage floor-
ing must be installed to separate the classes.
Dunnage flooring is classified as either type A
or type B.

TYPE A DUNNAGE FLOOR

The type A floor is made of two layers of 1-inch
lumber not less than 4inchesin width. These are
as much as possible edge-to-edge and butt-to-
butt. The top layer is laid crosswise to the lower

layer. A single layer of 2-inch lumber of widths
not less than 6 inches is fitted tightly edge-to-
edge and butt-to-butt. When using 2-inch lum-
ber over hatch boards, lay the lumber in a fore
and aft direction.

TYPE B DUNNAGE FLOOR

Atype Bdunnagefloorismade ofasingle layer
of commercial 1-inch-thick lumber not less than
4incheswide. Itisfitted tightly edge-to-edge and
butt-to-butt.

END BULKHEADS

End bulkheads, which must be in place prior
to the placing of loads within the stow, can be of
either the heat type or nonheat type. Which type
is used will depend on the location of the stow
with respect to heat-radiating surfaces such as
engine-room bulkheads.

HEAT BULKHEADS

Heat bulkheads are recognized by tight, un-
broken faceboarding constructed at least 1 foot

off the permanent ship’s bulkhead. The smooth
side of the bulkhead must always face the stow-
age of explosives or.ammunition. A minimum
separation of 12 inches must be maintained be-
tween the boarding of the heat bulkhead and the
ship’s bulkhead.

Sheathing is constructed of 2-inch lumber.
This is preferably not less than 10 inches in
width. Federal regulations require 4- by 6-inch
uprights spaced not more than 30 inches apart
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2 x 6 HEADER, AS REQUIRED
UPPER DECK HORIZONTAL KICKERS

12" (MIN) ——_

4x6 UPRIGHTJ |

HORIZONTAL
STRINGER
(SUITABLE TO
MEET 12" MIN)

WA

5' (MAX)

2 x 6 BEARER JJ’

HERE, AS REQUIRED
HEAT BULKHEAD, SMOOTH SIDE

in the 'tween or shelter deck, or 6- by 6-inch size
spaced not morethan 24 inchesapartinthe lower
hold. However, it's becoming increasingly evi-
dent that there is a shortage of 4- by 6-inch and
6- by 6-inch lumber in the world market. Except
for a few instances, use of the more abundant 4-
by 4-inch stock may be considered for bulkhead
construction. When 4- by 4-inch uprights are
used, they are spaced at intervals not exceeding
24 inches between decks or on the shelter deck,
or 16 inchesin the lower hold. Two by 6-inch lum-
ber is used as necessary for headers and bearers.
Bearers are optional ifwood flooring already cov-
ers the metal deck. Uprights are fastened at the
top and bottom to horizontal stringers of suitable
size to obtain a 12-inch separation from the up-
per and lower stringers.

Notice here the heat bulkhead. Uprights (min-
imum of 2- by 4-inch lumber) are fitted against
the stiffeners. Headers are not generally re-
quired. Bearers need to be laid only if the metal
deck has not been floored over. If the permanent
ship’s stiffener beams exceed a center-to-center
spacing of 30 inches, dunnage should be built up
to match the stiffeners, or, as an alternative
method, 2%-inch boarding can be used. Itis, how-
ever, more common and faster to build up dun-
nage between stiffeners. This is since the 2%-

2" BOARDING

24" MAX LOWER HOLD
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I8
J \/<~(2 x 10 PREFERRED)
% 30" MAX 'TWEEN DECKS;

12" (MIN)

w_ )

2 x 4 UPRIGHT
ON STIFFENE ~
Pgalhg:.ﬁsNEN EDGE-TO-EDGE,
TT-TO-BUTT
STIFFENE BUTTTO-BU

N

BUILD UP DUNNAGE
TO MATCH STIFFENERS

HEAT BULKHEAD, STIFFNER SIDE

inch material is not readily available in many
areas. The uprights are sheathed with 2-inch
lumber. The lumber should preferably be 2- by
10-inch or 2- by 12-inch stock, or %-inch plywood
sheets. As an alternative method of heat bulk-
head construction, jacks are used to provide the
necessary support for the 2-inch boarding. This
type of bulkhead is used either on the smooth side
or on the stiffener side of the ship’s bulkhead.

NONHEAT BULKHEADS

Nonheat bulkheads are made in the same
manner as the heat bulkheads except that the
boarding need not be fitted edge-to-edge.

JACKS

TYPICAL NONHEAT BULKHEAD




The bases and tops of palletized unit loads
tiered two-high are properly supported by 2-inch
- 2x3(MIN) LACERS P

2 x 4 UPRIGHT '

.. 4 x 4 KICKER; TOENAIL
W/2 - 16d NAILS, 3 SIDES

\

4>\ :
N
4

\
\

4 x 4 UPRIGHT
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7
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32
S\ KICKER AND BOARDING RAISED
NONHEAT BULKHEAD USING JACKS

boarding. Several fundamental techniques of se-
curing nonheat bulkheads also apply to struc-
tures other than bulkheads. In general, boarding
should be vertically spaced to provide a bearing
surface for the top and bottom of each unit load
in the tier. The space between the centers of up-

2x 4 (MNY T ;
UPRIGHT || [l

Ry
AN

R

P :?;

NONHEAT BULKHEAD ON STIFFENER SIDE
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rights should not exceed 24 inches in tween-
deck compartments or 16 inches in the lower
holds. Nonheat bulkheads constructed on the
stiffener side of the ship’s bulkhead are put to-
gether. Uprights of 2- by 4-inch minimum stock
are positioned on each stiffener. Boarding is ver-
tically spaced in such a manner as to maintain
two-point contact with each unit load.

Stowage ending in an area of a hold where
there isno permanent shipsbulkhead to support
an end-bulkhead is secured by the use of A-
frames. The hatch coaming and deck are used as
support points for 4- by 4-inch main braces.
Braces and kickers provide the required bracing
of the uprights. Braces and kickers are con-
structed of 4- by 4-inch stock, cut to fit. The struc-
ture is securely laced with 2- by 3-inch lumber.
Cleats under the kickers are 2- by 4-inch
material.

HATCH COAMING// OVERHEAD

OR DECK BEAMS -

| \ 2X3(h%;‘l)
% LACERS
e

4x4BRACE \Y\

CUTTOFT A\ .
4x 4KICKER > K
WEDGE FIT

HATCH BEVEL

S

2 x4 (MIN) CLEAT
4 x4 UPRIGHT
2x12 PAD

NONHEAT BULKHEAD USING A-FRAME

In cases where the cargo is at such a distance
from the coaming as to make A-framing imprac-
tical, the bulkheads are braced. Braces bear on
the bulkhead at the same level as the top of the
cargo. These braces are secured with 2- by 12-
inch runners, which are nailed to the deck or
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4x4 M) M
UPRIGHT TO
OVERHEAD

2x12WHALER

2 x 3(MIN)CLEAT

2 x 3(MIN)LACER

4x 4 BRACE;

IF OVER 8' USE
CENTER
SUPPORT

‘2 x 6(MIN)
BOARDING

2 x 10(MIN) S
RUNNER DOUBLED, o
NAILED TO HATCH BOARDS ™
OR DECK, ORKICKED TO
SOUID SHIP'S

STRUCTURE 2x12 CLEAT

DECK

NOTE: BRACE SHOULD RISE 1’
FOR EVERY 3' OF LENGTH

NONHEAT BULKHEAD USING DECK BRACING

wedge-fitted to the ship’s solid structure. The
length of the bracing member is determined by
maintaining a 3:1 ratio (3-foot run to 1-foot rise)
when possible. Uprights are extended to the
overhead to provide rigidity.

Stowage extending to the level at the hatch
edge is secured by nonheat bulkheads. These
structures, also known commonly as “fences,”
are constructed of 4- by 4-inch uprights securely
wedged to the overhead, and bearing against the
hatch level and coaming. Boarding of 2- by 6-
inch minimum stock is secured to the uprights
as required by the type and size of the unit load.

Nonheat securing structures are installed in
lower holds against the shaft alley. Uprights of
2- by 4-inch lumber with 30-inch maximum cen-
ters are cut level with the top of the shaft alley
over which flooring is laid to provide additional
stowage space.
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OVERHEAD

HATCH COAMING
OR DECK BEAMS

4x4
UPRIGHT
2 x 6 (MIN) BOARDING
FENCE AT HATCH EDGE
30" (My
SHAFT ALLEY

v

1 x 6 (MIN) BOARDING

2x 4 UPRIGHTS
NONHEAT BULKHEAD AGAINST SHAFT ALLEY
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PARTITION BULKHEADS
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" Partition bulkheads are constructed when it
is necessary to separate military explosives by
type or weight, or because of difference in the
packaging construction. This type of bulkhead
is constructed of 2- by 4-inch minimum uprights

A

i

AV

7

i

)
A

7

/)
(5

4

‘\
LY

A

¥
()

v’ ,
{ S————

2 x 4 (MIN) UPRIGHTS;
4 x 4 PREFERRED

2" (MIN) BOARDING ]
BOTH SIDES E—— |

>
/Q
4" (MAX) SPACE $

BETWEEN BOARDING

I
I

\-/<:" (MAX) CENTER-TO-CENTER

not exceeding 30 inches in separation. Boarding
should be a minimum of 1- by 4-inch material
secured alternately on both sides of the uprights
and spaced not more than 6 inches apart.

STRIP FLOORING REQUIRED
FOR METAL PALLETS

‘PARTITION BULKHEAD

DIVISION BULKHEADS

When the quantity of explosives stowed is not
enough to fill the hold or compartment com-
pletely, general cargo is loaded in the remaining
area. This is provided the explosives are com-
pletely separated from the general cargo by
means of a division bulkhead. It requires com-
mercial 2-inch boarding secured on 4- by 6-inch
uprights spaced not to exceed 30 inches center-

to-center for 'tween-deck compartments or holds.
Also, 6- by 6-inch uprights are spaced not more
than 24 inches center-to-center in the lower holds.
However, general shortages of 4- by 6- or 6- by 6-
inch stock often dictate the use of 4- by 4-inch
uprights in construction of the division bulk-
head. Boarding may be of random widths, al-
though 2- by 12-inch lumber is preferred. A
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smooth surfaceformed by edge-to-edge and butt- rights is necessary, spacing must not exceed 24

to-butt fitting of the boarding always faces the inches on the 'tween decks or 16 inches in the
explosive stowage. When use of 4- by 4-inch up- lower holds.

iS¢

P

N

30" (MAX) 'TWEEN DECKS;

; \ 24" (MAX) LOWER HOLDS
N\ /ﬂ _ STRIP FLOORING REQUIRED
N

¢
i
I
-
{
!
2

AN FOR METAL PALLETS

4 x 6 TWEEN DECKS; 6 x 6 LOWERHOLDS

N1 x 4 (MIN) BOARDING u
DIVISION BULKHEAD

ENCASEMENT

In order to prevent contact of the cargo with ment have been almost completely eliminated
the ship’s structures such as beams, air vents, with the introduction of palletized cargo, but en-
conduits, pipes, stanchions, or ladders, these casement is required by Federal regulationif the
structures are covered with or surrounded by structure is located within an area intended for
wood material. Encasement is either complete magazine stowage class “A.”

or partial. Requirements for complete encase-
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COMPLETE ENCASEMENT

Ifametal stanchion or ladder is located within
a class “A” magazine, it must be completely en-
cased with wood of minimum %-inch thickness
secured with nails or countersunk screws.

SMALL BEAM

2x4 (MIN)

UPRIGHT 2x 4 (MIN)

KICKER

%" (MIN) BOARDING
OR %" PLYWOOD

TYPICAL COMPLETE ENCASEMENTS

NOTE: Allencasementlumberis % inch thick
minimum, widths to suit particular
application.

FM 55-17

PARTIAL ENCASEMENT

Provided the obstruction is not located in a
class “A” magazine, partial encasement is used
to protect the cargo. Encasement procedures vary
slightly, depending upon whether the sweat-
board-to-sweatboard method or block stowage is
being used.

In the sweatboard-to-sweatboard method, ob-
structions such as ladders and stanchions are
first encased as shown.here. Unit loads are then

2x 4(MIN)/

UPRIGHTS;
4 x 4 PREFERRED

\

TYPICAL PARTIAL ENCASEMENT

: | 36" (MIN)

2 x 4 (MIN) KICKER;
4 x 4 PREFERRED

stowed against the encased structure. Uprights
are spaced around the obstructions. Each should
provide a bearing surface for the cargo. Kickers
of similar size stock, spaced not more than 36
inches apart, are used to secure the uprights and
unitize the structure. Partial encasement need
not be constructed higher than the adjacently
stowed unit loads. However, the structure or lad-
der should remain accessible and available for
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use, if necessary. If adjacent stowage of rectan-
gular unit loads is intended, uprights and kick-
ers are constructed of minimum 2- by 4-inch
stock. Overhanging unit loads are accommo-
dated by securing boarding of minimum 2- by 6-
inch lumbertothe uprights atintervalsthesame
as those of the exposed surfaces of the cargo. Fi-
nally, the unit load is stowed tightly contacting
the encased structure. Note here a typical par-
tial encasement of a stanchion and ladder with
a rectangular type of unit load and a partial en-
casement of an air vent.

>
2 x 4 (MIN} l'

UPRIGHT

|
LRI

%" (MIN) BOARDING
OR %" PLYWOOD

OO\

\.
B LY\ N\

£

Lz NONHEAT BULKHEAD
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When block-stowage methods are used, com-
partment obstructions such as ladders or stan-
chions are not partially encased prior to placing
the unit loads. Instead, the cargo is stowed in
block-form around the obstruction and shored at
a later time in the operation. Here is an example
of block-stow shoring of a ladder and stanchion

near the hull. In actual practice, stowage of ad-
ditional unit loads would continue before instal-
lation of shoring to achieve maximum stowage
rates. Notice that neither the ladder nor the
stanchion bears any cargo weight that might re-
sult from ship motions. Instead, all forces are
transmitted to the ship’s structures through the
4- by 4-inch kickers. It should be emphasized
that the ship’s structures, regardless of appear-
ance, might not be structurally sufficient for sup-
port of cargo loads. All stanchions and posts
must be examined carefully and protected with
full-block shoring if necessary. In no case, how-
ever, should access ladders bear cargo loads of
any type. Ladders are not intended to be load-
bearing structures, and failure under load could
result in serious degradation of the stow.



MAGAZINE STOWAGE CLASS A
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Federal and US Coast Guard regulations spec-
ify certain classes of explosives to be stowed in
special portable or nonportable structures known
as class “A” magazines. This is to insure ade-
quate segregation and protection of the stow
These magazines may be constructed of either
steel or wood. This depends upon the quantity
and compatibility of explosives to be stowed init.
The magazine may be of either nonportable or
portable construction.

NONPORTABLE CLASS A MAGAZINE

Refer back to the beginning of this chapter for
illustrations of construction details for the
framework of nonportable class “A” magazines.

The complete boarding over (encasement) of
all metal surfaces or structures is a basic re-
quirement of magazine construction to elimi-
nate the possibility of metal contacting metal
and causing a spark. The interior of magazines
constructed of steel, therefore, must be entirely
protected by wood a minimum of % inch thick.
All ship’s structures within magazines con-
structed entirely of wood including overhead
beams or hatch coamings within 12 inches of the
top of the stowed explosives will also be boarded
over. Bare steel decks within the magazine will
be covered with a wooden floor consisting of at
least two crosswise layers of commercial 1-inch
boarding not less than 4 inches wide. Existing
decking need be covered with only one course of
dunnage. All flooring should be fitted as close as
possible edge-to-edge and butt-to-butt.

In the illustration showing the construction
details for the framework of a class “A” maga-
zine constructed along the side of the ship, the
horizontal braces (kickers) extend to the hull
plate or to strip sheathing secured over the
sweatboards. Spacing of the braces must not be
over 36 inches. However, the length of the braces
will be determined by regulations governing the
separation of the class of explosive from the
ship’s skin. Uprights will not be stepped directly
onto a metal deck. Instead, a 2- by 4-inch header
will be fitted between the overhead and the tops
of the uprights.

During construction, take care to insure that
nails do not penetrate into the magazine and
that the interior boards are fitted and finished
to form a smooth surface. When a metal stan-
chion, post, or other obstruction islocated within
the interior of the magazine, cover it completely
with wood of at least 34-inch thickness. Secure
with nails or countersunk screws.

Bulkheads forming the sides and ends are con-
structed of commercial 1-inch lumber, of %-inch
tongue-and-groove sheathing, or of %-inch ply-
wood secured to uprights of at least 3- by 4-inch
stock, preferably 4- by 4-inch spaced on 18-inch
centers. Uprights are spaced on 24-inch centers
if %-inch plywood is used.

When a class “A” magazine measures more
than 40 feet in any direction, a partition bulk-
head is installed so as to divide the stowage area
approximately in half. The bulkhead should ex-
tend from the deck at least to the top of the stow.
Boarding should bespaced notmore than 6 inches
apart, alternately on both sides of the uprights.

PORTABLE CLASS A MAGAZINE

Portable magazines are made for stowage of
certain classes of explosives. These magazines
are constructed of wood or metal lined with wood
of %-inch minimum thickness. Not more than
100 cubic feet plus 10 percent of explosives (gross)
are stowed in a portable magazine.

When constructed of wood, the general mate-
rials and dimensions will not be less than those
required for a nonportable type “A” magazine.
It is recommended that only 4- by 4-inch up-
rights be used in construction of the magazine
runners, uprights, and cover support members.
Spacing of uprights must not be more than 24
inches on centers if 4- by 4-inch material is used.
The magazine shell is constructed of a single
course shell of minimum 1-inch commercial
lumber, although 2-inch material is recom-
mended for added rigidity. Plywood sheathing %
inch in width or %-inch tongue-and-groove are
also acceptable for construction of the shell. All
inner surfaces of the shell should be smooth and
free of nails, screws, or other projections.
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4-MIL POLYETHYLENE SHEET
OR BARRIER MATERIAL

2x 10 FLOOR

OR %" PLYWOOD
(RECOMMENDED)

DETAILA
CONVENTIONAL CORNER

4 x4 UPRIGHTS
(RECOMMENDED);
SPACING 24" (MIN)
ON CENTERS; 18"
WHEN USING 3x 4
UPRIGHTS OR

1" BOARDING

DETAILB
LOG CABIN CORNER

PORTABLE CLASS A MAGAZINES.

After completion of the basic magazine, the
magazine interior and cover are protected with
amoisture barrier of polyethylene or waterproof
paper at least 0.004 inch thick. The barrier ma-
terial must be installed as a single piece. How-
ever, overlap of pieces is sometimes necessary.

TOMMING

Water runoff will be directed toward the maga-
zine exterior by overlapping the bottom piece
over the top piece. Portable magazines stowed in
hold where protection from the weather is not
a factor do not require moisture-barrier
construction.

Light items easily bump each other in heavy
seas and therefore require overhead securing
known as tomming. Tomming is accomplished
by tying down overhead ship’s structures to the
cargo. Overhead bracing frequently uses the A-
frame to provide vertical securement. Strips of
lumber are laid on the stowed items and serve as

the foundation for the A-frames. This also pre-* -

vents items from bumping together.

’

Shown on the following page are construction
details for A-frame tomming. To prevent exces-
sive flexing of the frame members as height of
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the frame increases, the required lumber must
besimilarly increased. In most cases, 2- by 6-inch
stock is used to construct the A-frame. When the
height of the overhead exceeds 10 feet, legsof the
frame should be constructed of 4- by 4-inch lum-
ber.The angleofthe frame, as measured between
legs at the vertex, should not exceed 45 degrees.
Legsofthe A-frame greater than 3 feet in length
must be joined with crossmembers. When the
length of the leg does not exceed 6 feet, a single
crossmember may be used. This should be se-
cured an equal distance from the end of the
Jjoined legs. Legs greater than 6 feet in length




1x6,2x6, OR IR
2 x 3 (MIN) /

1x6,2x86, %" N \»,'\\ﬁ\;i\
SN

DOUBLE 1 x 6,
SINGLE 2x 6, OR
2 x 4 (MIN) STRIPPING

OVERHEAD A-FRAME TOMMING

A-FRAME

«
VOV
S ‘ 4 OVER
S

10" HIGH

1 x6 (MIN)
STRIPPING
OVER CARGO

N TOMMING UNDER 'TWEEN DECK HATCH BEAMS
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will be joined by two crossmembers secured at
points one-quarter of the length of the leg from
either end. The frames are fastened to double 1-
by 6-inch or single 2- by 6-inch lumber strips
placed over the cargo. Adjacent A-frames may be
unitized by means of 2- by 6- or 2- by 3-inch hor-
izontal lacers.

Shown below are construction details for A-
frame tomming under ‘tween deck hatch beams.
Whilehatch boards are not used often, the method
is still described here. Load-bearing sections of
the A-frame are constructed of 2-inch lumber.
However, 1-inch material is acceptable for strip-
ping purposes.

Here you can also see how cargo stowed in the
square of the hatch is tommed. The hatch cover
must then be locked in place to provide the over-
head support for the tomming structure.

x 6 (MIN)
PACERS

wn

1 x 6 OR 2 x 3 (MIN) SPACERS
1 x 6 (MIN) STRIPPING

TOMMING IN SQUARE OF HATCH

STEPPING DOWN A LOAD

- In some cases, particularly in the upper tween
decks when the vessel loading is nearing com-
pletion, it may be necessary to reduce the nung-
ber of tiersor layers of cargo as the stow progresses
toward the center of the compartment. This tech-
nique is known generally as “stepping down.”

Normally the stowing process will proceed at
the same time from the fore and aft bulkheads
and the wings. This will be done working toward

the center of the hatch. If the stepping down pro-
cedureis to be used, a securing structure similar
in construction to a partition bulkhead is erected.
This is done by positioning 4- by 4-inch uprights
against the tiered unit loads near each end and
by lacing these with 2- by 3-inch or wider ma-
terial. The unit load is then placed against the
uprights. The stowage is then completed by the
central area being loaded last with remaining
smaller or irregularly shaped unit loads. Full
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block securing is used to shore any void remain-
ing in the stow. It may be necessary to brace the
structure with diagonal members for added sup-
port. This depends upon the volume or weight of
the cargo in the multiple tiers or layers behind

OPEN-HOLD GUARDRAIL

the step-down structure. Effective preload plan-
ningisnecessary to efficiently use the deck space
in the center of the compartment with the re-
maining cargo.

Military explosives are not loaded or unloaded
in the hatch at the same time that other cargo is
being worked in any hold served by that hatch.
In addition, all tween deck hatch covers must be
in place before the cargo can be worked in a com-
partment below which military explosives are
stowed. In some cases during the loading of a
ship, however, it is necessary for personnel to be
present to assemble prefabricated structures or
to install preload dunnaging, while loading op-
erations are proceeding in the next lower level.
To protect the personnel, a guardrail is made
across the open 'tween deck hatch. The guardrail
extends the full width of the hatch. It is located
a minimum of 2 feet from the edge of the open
hold. A minimum rail height 0f 42 inches above
the hatch boards isrequired. The double 2- by 10-

DECK-STOW SECURING

2 x 4 HEADER

DOUBLE2x 10

OR 2 x 12 PLAT -2x10
PLATE
HATCH .
COVER
2 x 4 (MIN)

BRACE

: "TWEEN DECK
24" (MIN) TO EDGE HATCH BEAM

OPEN-HOLD GUARDRAIL

inchplate at the base of the bracing acts as a pos-
itive stop for forklift trucks so they don’t move
toward the open hatch.

Unit loads that are to be stowed on deck must
be protected from direct rays of the sun and ex-
posure to the elements. When the explosive’s con-
tainer is of such construction as to provide
adequate protection, an open deck-stow struc-
ture is permissible. Other more sensitive items
are required to be stowed in closed structures.
Site of construction on deck must not be situated
within 20 feet of an incinerator or ash hoist or
any other heat or spark-generating source.

The closed deck-stow structure is made pri-
marily of 2-inch lumber. It is securely braced to
adjacent permanent ship’s structures. Random-
length lumber of 1- by 6-inch minimum size is
first laid upon the metal deck to elevate slightly
the entire structure. Thisis topermit deck water
to drain. Runners of 4- by 4-inch stock are laid
directly on the deck boards and form the foun-
dation of the structure. Construction goes in a
similar manner to that of a portable class “A”
magazine. A course of 2- by 10-inch minimum
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flooring islaid and securely nailed to the 4- by 4-
inch runners. The walls of the structure are
constructed of 2- by 6-inch minimum lumber
secured to 4- by 4-inch uprights. Suitable
waterproof barrier material is used to line the
interior of the structure. After placing of the
cargo and the final covering with barrier mate-
rial, asinglecourse of 2- by 6-inch minimum run- .
ners spaced at intervals not exceeding 6 inches -
is laid on top of the barrier material. The top of
the structure, constructed of 2- by 10-inch min-
imum lumber, is installed and securely nailed to
both the side structures and the 2- by 6-inch run-
ners. Finally, a catwalk, if required, is con-
structed for access to either side of the stowage
area. After installation of enough 4- by 4-inch .
blocking to adjoining coamings or bulkwarks,
the entire structure is placed upright and put
together by means of %-inch wire rope cables
passed over the construction. It is secured with
turnbuckles. Only appropriate padeyes or



2 x 4 STIFFENER

v2" WIRE ROPE 2x4
TOE BOARD

2 x 10 (MIN)
CATWALK
38

2 x 6 (MIN) RUNNERS,
6" APART

2 x 4 WIRE

4 x 4 RUNNERS

lashing points will be used for this purpose.
Guardrails or other structures not designated
as lashing points will not be used.

When cargo is packaged in containers provid- -

ing adequate protection from the environment,
an open deck-stow structure is used. Open-type
construction is sufficient. It consists of 2- by 10-
inch minimum horizontal stiffeners and 4- by 4-
inch uprights. Bearing plates of 4- by 4-inch
stock are laid along the uprights at the deck to
provide a surface to which 4- by 4-inch bracing
members may be extended as in the closed struc-
ture. This is to permit deck wash drainage. The
interior of the stowage area need not be floored
if the unit loads have been palletized on wooden
skids. For metal pallets, 2- by 10-inch minimum
flooring is installed over and nailed to 4- by 4-
inch runners laid on 10-inch centers.

FM 55-17

2 x

2 x 10 (MIN)

/ TOP COVER:

4 x 4 STIFFENER
4 x 4 UPRIGHT

4 x 4 PLATE

- 2 x 6 (MIN) BOARDING

1 x 6 (MIN) RANDOM LENGTH BOARDS (OPTIONAL)

Here is an example of another type of open
deck stowage. Theitem is packaged inaspecially
designed container that has been treated with a
protective (heat-resistant) paint that cannot be
penetrated by salt spray. The container is also
equipped with attachments designed just for se-
curing. Prior to loading the item, risers made of

R
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a double thickness of 2- by 10-inch minimum
boarding are laid on the metal deck athwartship
and placed so as to have direct and full contact
with the container skids. The containers are
tiered two high, strapped together prior to load-
ing, and are placed on the deck in groups sepa-
rated from adjacent groups by a minimum
distance of 3 feet. This spacing permits ready
application of the various securing materials. It
is a requirement of the particular item.

As each tiered unit load is positioned, spacers
are placed adjacent to the lifting bracket near
eachendofthe container and laced together with
2- by 4-inch minimum material as shown. These
spacers are constructed of 4- by 4-inch uprights,

andcutto alength extending slightly above the
height of the unit load. After placing of the final
unit load, a single thickness of 2- by 10-inch min-
imum lumber of sufficient length to span the en-
tire grouping is laid across the top at each end of
the container. A suitable barrier material is
placed on the unprotected sides of the container
at the point where the banding material would
otherwise make contact and cause chafing ofthe
container. The whole group is then banded to-
gether with the 2-inch banding material on the
center of the 2- by 10-inch lumber and barrier
material. Uprights and braces of 4- by 4-inch
stock are then installed and laced together and
the %-inch lashing cable attached.

SUMMARY

Keeping dangerous cargo from shifting in
heavy seas prevents breakage and spillage of
cargo. A hundred gallons of sulfuric acid run-
ning free against the side of a steel ship’s hull is
a disaster in its early stages. Similarly, a load of
explosives can be touched off by the concussion
of one unit slamming against something. The
lives of everyone aboard may depend on how well
the dangerous cargo is loaded and secured. A
spark from a piece of metal can do the same
thing. Its hard to think of a 1-inch nail as being
a fuse, but it can be. Dangerous cargo must be
protected from metal. A third possible “fuse” we

discussed is heat. As most sailors and terminal
operators know, the bowels of a metal ship in
summer are like a sample of the lakes of hell.
This intense heat plus the heat from the engine
and other machinery can be enough to cause an
explosion. Protection from this heat is another
critical factor in stowingdangerous cargo. Asyou
have seen, the facts in this chapter have been
rather “dry” Nonetheless, they are all impor-
tant. Study the following table and familiarize
yourself with the construction techniques sum-
marized there. Your life could depend on know-
ing them.

COMPARISON OF APPROVED CONSTRUCTION TECHNIQUES
WITH ALTERNATE METHODS

REGULATION

APPROVED CONSTRUCTION TECHNIQUES
NO. AND MINIMUM LUMBER SIZES

ALTERNATE CONSTRUCTION TECHNIQUES
FOR OTHER LUMBER SIZES

46CFR146.29-11
() (19)

Division bulkheads, tween-deck
compartments or holds. Commercial 2-inch
boards secured to 4- by 6-inch uprights
spaced 30 inches or less center-to-center.

Uprights can be constructed of 4- by 4-inch
lumber when 4- by 6-inch lumber is not
available. Spacing must be reduced to 16-
inch centers to provide comparable rigidity.

Random-width boards fitted edge-to-edge

and butt-to-butt.

Division bulkheads, lower holds. Commercial
2-inch boards secured by 6- by 6-inch
uprights spaced 24 inches or less on
centers. Random-width boards fitted edge-

to-edge and butt-to-butt.

Uprights constructed of 4- by 4-inch lumber
when 6- by 6-inch lumber is not available.
Spacing must be reduced to 16-inch
centers to provide comparable rigidity.

46CFR146.29-11
{c) (20)

Dunnage. Not less than 1-inch commercial
thickness laid over tank tops, decks or

Use of less than 1-inch lumber for general
dunnage not permitted.

against bulkheads, frames, ladders, or used
for filling voids, or fitted around cargo.
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COMPARISON OF APPROVED CONSTRUCTION TECHNIQUES

WITH ALTERNATE METHODS (CONT)

REGULATION
NO.

APPROVED CONSTRUCTION TECHNIQUES
AND MINIMUM LUMBER SIZES

ALTERNATE CONSTRUCTION TECHNIQUES
FOR OTHER LUMBER SIZES

46CFR146.29-11
(c) (63)

Partition bulkhead. Commercial 1-inch
lumber of widths not less than 4 inches,
secured alternately on both sides of the
uprights and spaced not more than 6
inches apart. Uprights at least 2 by 4
inches, spaced not more than 30 inches
apart.

Uprights can be constructed of 4- by 4-inch
lumber when 2- by 4-inch lumber is not
available. Upright spacing will not exceed
30 inches between centers.

46CFR146.29-11
(c) (63)

Type A dunnage floor. Two layers of
commercial 1-inch dunnage of widths not
less than 4 inches fitted as close as
possible, edge-to-edge and butt-to-butt.
The top course is laid crosswise to the
lower course, or a single layer of 2-inch
lumber widths not less than 6 inches is
fitted as close as possible edge-to-edge
and butt-to-butt. When using 2-inch lumber
over hatch boards, the lumber will be laid
fore and aft.

Alternate construction not permitted.

46CFR146.29.11
(c) (64)

Type B dunnage floor. One layer of
commercial 1-inch dunnage of widths not
less than 4 inches fitted as close as
possible, edge-to-edge and butt-to-butt.

Alternate construction not permitted.

46CFR146.29.61
(b)

Stowage with nondangerous cargo in same
hold. When nondangerous cargo is to be
stored adjacent to exterior of magazine,
use wooden cargo battens of not less than
commercial 2- by 4-inch size, spaced not
more than 12 inches, center-to-center, fitted
horizontally to uprights forming frame of
magazine.

Alternate construction not permitted.

46CFR146.29.75

Location of magazines and ammunition
stowage. In insulated spaces normally
comprising refrigerator spaces, pipes within
compartment will be protected by
horizontal cargo battens of a size not less
than commercial 2- by 4-inch size, spaced
not more than 12 inches apart, center-to-
center, and secured to 4- by 6-inch uprights
spaced not more than 36 inches apart.

Minimum 4- by 4-inch uprights can be used
when 4- by 6-inch stock is not available.
Spacing of uprights must be reduced to 24
inches for comparable strength.

46CFR146.29-81
(b) -

Magazine Stowage A:

Magazines constructed of steel will have the
whole of the interior thoroughly protected
by wood dunnage of a minimum thickness
of 3% inch.

Metal stanchions within magazine will be
boxed with wood of a thickness not less -
than % inch. :

When bare steel decks or tank tops are used
for magazine floor, a wooden floor
consisting of two layers of commercial 1-
inch-thick dunnaging will be laid, the top
course being laid crosswise to the lower
course. When steel decks or tank tops are
originally fitted with a wood floor or are
ceiled, it will be necessary to fit one course
of dunnage.

Deviation not permitted.

Do. -

Do.
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COMPARISON OF APPROVED CONSTRUCTION TECHNIQUES

WITH ALTERNATE METHODS (CONT)

REGULATION APPROVED CONSTRUCTION TECHNIQUES ALTERNATE CONSTRUCTION TECHNIQUES
NO. AND MINIMUM LUMBER SIZES FOR OTHER LUMBER SIZES

All flooring formed by these methods will be Commercial 2-inch lumber not less than 6
laid with commercial 1-inch lumber of inches wide can be used when available.
widths not less than 4 inches, fitted as
close as possible, edge-to-edge and butt-
to-butt.

46CFR146.29-75
(b)(1). (2). (3)

Construction of magazine to stow ammunition Deviations not permitted.
adjacent to engine room, boiler room, or

coal bunker bulkheads, or engine or boiler

room uptakes or casings. Construction of

tight wooden temporary bulkhead at least 1

foot off the permanent bulkhead uptakes,

or casings with the smooth side facing the

stowage of the explosives or ammunition.

When permanent bulkhead is smooth on
cargo side, commercial 2-inch boarding
secured by 4-inch by 6-inch uprights

Minimum of 4- by 4-inch uprights can be used
when 4- by 6-inch lumber is unavailable;
however, upright spacing must not exceed

spaced not more than 30 inches apart in
tween or shelter deck, or 6- by 6-inch
uprights spaced not more than 24 inches
apart in lower hold. A 2- by 6-inch bearer to
carry the upright will be laid on the metal
deck, and a 2- by 6-inch header will be
fitted against the underside of the overhead
to receive top of uprights. Suitable
horizontal stringers will be fitted between
temporary and permanent bulkhead at top
and bottom, as well as intermediate
stringers spaced a maximum of 5 feet
apart.

When permanent bulkhead stiffeners are on

the cargo side, suitable uprights of not less
than 2 by 4 inches may be installed against
the permanent vertical stiffeners to provide
the required 12 inches off the bulkhead. If
the permanent stiffeners are over 30
inches apart, center-to-center, 2V2-inch
boarding will be used.

24 inches on tween decks or 16 inches in
the lower holds. Headers and bearers are
optional. 2- by 4-inch spacers are wedged
to overhead beams or ship’s structures as
required.

When permanent stiffeners are over 30
inches apart, intermediate wood stiffeners
are built at locations between permanent
stiffeners so that 30-inch dimension is not
exceeded and 2V2-inch boarding not
required. Proper 12-inch spacing can be
achieved by laminating three 4- by 4-inch
uprights and a single 2- by 4-inch piece.
Boarding shall be 2- by 1- or 2- by 12-inch
material.

46CFR146.29-81
(c)

Magazines constructed of wood will have side

and end bulkheads of commercial 1-inch
lumber, of %-inch tongue-and-groove
sheathing, or of 3-inch plywood, secured to
uprights of at least a 3- by 4-inch size,
spaced not more than 18 inches apart and
secured at top, bottom and center with
horizontal bracing. When %a-inch plywood is
used, uprights may be spaced on 24-inch
centers. A 2- by 4-inch bearer and header
will be used for the uprights. Tops of uprights
fitted against channel beams may be
wedged directly to the beam with 2- by 4-
inch spacers fitted between.

When a metal stanchion, post, or other

obstruction is located within interior area of
magazine, it must be completely covered
with wood of a thickness of at least 3 inch
secured in place with nails or screws.

2- by 4-inch bearers and headers not
mandatory.
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COMPARISON OF APPROVED CONSTRUCTION TECHNIQUES

WITH ALTERNATE METHODS (CONT)

REGULATION
NO.

APPROVED CONSTRUCTION TECHNIQUES
AND MINIMUM LUMBER SIZES

ALTERNATE CONSTRUCTION TECHNIQUES
FOR OTHER LUMBER SIZES

- 46CFR146.29-89
- (b)

Portable magazine stowage. Portable

magazines will be constructed of wood or
metal, lined with wood of %-inch minimum
thickness.

%4-inch minimum in hold. 2-inch minimum on

deck when material availability permits.

- 46CFR146.29-89
’ (d)

When constructed of wood, the scantlings will

not be less than those required for a Type
"A" magazine in 46CFR146.29-81, with a
closefitting hinged cover or door with an
effective means of securing.

3- by 4-inch minimum uprights; 4- by 4-inch

preferred when available; spacing
requirements unchanged.

46CFR146.29-89
(@

When stowed on deck, the magazine will be

protected from the direct rays of the sun and
elements. (Ed. note: i.e., near or beneath a
ship’s structure as opposed to being
completely exposed on deck.) Runners,
bearers, or other suitable means will be
provided to elevate it a minimum of 4 inches
from deck.

Construct in accordance with minimum

material specifications outlined for class “A"
magazine. Use of 4- by 4-inch uprights
preferred when available. Magazine shall be
lined with clear or black polyethylene sheets
of at least a 4-mil thickness or felt
construction paper of at least 15-pound
grade. 4- by 4-inch lumber will be used for
the bottom runners to achieve the proper
elevation from the deck.

46CFR146.29-93
(d

_Stowage of blasting caps, detonators, and

primer detonators. When Class VIl
ammunition is stowed over tween-deck
hatch covers and military explosives are
stowed in hold below, a single layer of 2-inch
commercial lumber is required over tween-
deck hatch cover.

Deviation not permitted.
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CHAPTER 7 CONTAINERIZED CARGOES

In the late 1950% the shipping industry began to containerize cargo. Simply stated,
this means they began to put cargo in metal boxes (containers) that were all the same
size. The industry soon found that containerization was cheaper, faster, and more
efficient. Containerization caught on. The vast majority of freight ships now are con-
tainerships. This has caused some real problems in terminal operations. Some ports
are designed to unload containers and others aren’t. Since the military is beginning
to use containerized cargo, it has become necessary for the terminal operations co-
ordinator to understand how to load and unload containers on and off a ship.

Containers can be loaded not only in the holds of the decks,but on itsweather decks.
This and other peculiarities of containerized cargo shipment have caused some
changes in the shipping industry that must be considered. We’ll discuss some of the
problems of containerization and their solutions in this chapter. See FM 55-70 and
TC 55-5 for more information on container operations.

CONTAINER HANDLING EQUIPMENT

To gain full advantage of containership oper-
ations, the container must be moved efficiently,
speedily, and safely through the terminal. This
isaccomplished by using special handling equip-
ment. The type of handling and lifting equip-
ment varies from terminal to terminal. This
depends primarily on the container storage
method used, the modes serving the terminal,

FORKLIFT TRUCKS

and the overall layout of the terminal storage
area. The design of a new terminal is often de-
termined by the type of handling equipment to
be used. (The handling and lifting equipment
described here was selected as typical of the
many different manufacturers’ models avail-
able. However, their selection does not indicate
Army endorsement.)

Forklift trucks are used to handle containers
that have fork pockets on the sides. The weight
ofthe container must not exceed the lift capacity
of the forklift. Special attachments have been
made for use in handling containers with fork-
lifts. One such attachment is used for top han-
dling ANSI standard 8x8x20-foot containers

with a maximum gross weight of 47,500 pounds.
Thereisalso aside handling attachment for han-
dling partially loaded or empty containers.
Both attachments are easily mounted and dis-
mounted by the operator.

~—

SIDE HANDLING
ATTACHMENT
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Two other vehicles designed for handling con-
tainers are the front loader and side loader. The
front-loading container has a 50,000 pound ca-
pacity, and stacks 20-foot containers normally
used in a logistics over the shore (LOTS) opera-
tion. It can also stack containers up to 40 feet
long, two high loaded or three high when empty.
The side-loading container has a 67,200 pound

STRADDLE CRANES

lifting capacity. Requiring a hard fixed surface,
itisnormally used in a fixed terminal operation.
The side loader can stack loaded 20-foot and 40-
foot containers two high. Working with 40 foot
containers, the side loader requires a minimum
working space of 15-foot working aisles and 50-
foot intersecting aisles.

Straddle cranes are self-propelled gantry
cranes. They move on rubber tires or on rails.
They may straddle from one tosix railroad tracks
while loading and unloading containers and
piggyback trailers. Both the tire and rail-
mounted types are highly versatile. They are
capable of lifting up to 50 tons, moving through
narrow aisles, and spotting containersin specific
locations throughout the storage yard. Many
have the capacity for stacking containers two
and three high. The lifting device used on the
straddle crane is usually a universal lifting
spreader. It fits into special lifting slots at the top
ofthe container. The spreader may fit completely
underneath the container.

The two straddle cranes shown to the right are
both mounted on rubber tires, although some
straddle cranes are mounted on rails. Both are
shown in a piggy-back operation. Each has a
skewing trolley, which permits them to move in
a straight line or at an angle.

STRADDLE TRUCKS
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Straddle trucks are similar to straddle cranes.
However, they are smaller than a straddle crane
and arelimited to straddling one container. They
pick one container from its stack in the storage
area and move it alongside the vessel. However,

DOCKSIDE CONTAINER CRANES

the straddle truck has more speed and maneu-
verability than the straddle crane. It may either
lift the container from the top with the universal
spreader or from the bottom with lifting arms.

The dockside cranes for handling containers
are designed for quick loading and unloading.
This greatly reduces the time a container ship
must spend in port. By using these cranes, ship
turn-around time has been reduced from 110 to
40 hoursin some instances. Container terminals
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share restrictive limitations peculiar to each ter-
minal. Therefore, the particular design of dock-
side cranes depends upon the requirements of
the terminal served. Some representative dock-
side container cranes in use are illustrated on
the following page.
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Above: A typical dockside 40-ton capacity con-
tainer crane. This crane is capable of handling
containers at the rate of one per minute. Below:
This mobile gantry crane has four-wheel drive
and is mounted on rubber tires. It has an 80,000-
pound capacity at its maximum boom radius.
Upper right: This unusual low profile dockside
crane is located at the Port of Oakland in Cali-
fornia. Middle right: This 300-ton mobile crane

radius. When positioned on a wharf, it can reach

‘ handles a 35.5-short-ton lift at a 90-foot boom

across a container ship and lift a 40-foot con-
tainer from the outboard container cell or plat-
form. The crane may also be used from a floating
platform or a lighter. Lower right: This dockside
crane is capable of handling two unattached 20-
foot containers simultaneously.

figh:
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SHIPBOARD CONTAINER CRANES

When ports of discharge do not have pierside
cranes of sufficient size and design to discharge
nonself-sustaining container ships, a ship-board
system must be used. This system hasbeen used
by a commercial contractor on its shuttle ships
to unload cargo in ports not equipped with pier-
side container cranes. One disadvantage in us-
ing a shipboard crane system isthat it limits the
size of the deckload the vessel can carry. The
cranemust be able to travel thelength of theload
without hitting the top of containers.

Two types of shipboard ‘container crane are
shown here. The first is a hinged girder exten-
sion design that has a 17-long-ton capacity and
a 10-foot load outreach. The offshore boom can
be raised to help compensate for the list of the
vessel in port. The booms fold down for compact
stowage when not in use. Cranes of this type are
also being built for the lighter aboard ship
(LASH) program.

The second type features a short wheelbase,
fold-back girders and a rotating trolley. Here you
can see a scale model closeup of a 50-ton crane
which will be used on LASH vessels. Unlike the
first type, this crane loads and unloads off the
ship’s stern. This crane can handle fully loaded
lighters on and off the ship at an average rate of
one every 15 minutes. The crane weighs 475 tons
and is operated by one man. It can handle fully
loaded lighters in seas as high as 8 feet.

MILITARY AND CIVILIAN WORKFORCE ORGANIZATION

Agreements with commercial contractors may
be made for terminal operations personnel from
a terminal service company to provide offload-
ing support by performing the tasks described
below in certain foreign ports. In such agree-
ments, the contractor’s representatives provide
briefing and practical training for terminal
operations personnel.

The “stevedore gang” is organized as follows.

Shift Foreman — one per shift. Usually the
foreman is an E-7 platoon sergeant, who is re-
sponsible for all gangs working on a particular
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shift. His position is generally on the pier. How-
ever, he periodically checks operations of per-
sonnel aboard the vessels.

Gang Foreman — one per working gang.
Usually this foreman is an E-5 or E-6 sergeant
who is responsible for effective overall supervi-
sion of a gang working a particular crane. The
gang foreman positions himself aboard the ves-
sel with the three dockmen under his control.

Deckman — three per gang. These personnel,
of E-3 or E-4 rank, work aboard the vessel under



the boom of a particular crane. Their duties in-
clude lashing or unlashing and locking or un-
locking containers on a pontoon.

Pierman — three per gang. These personnel,
of E-3 or E-4 rank, work under the boom of a par-
ticular crane on the pier. Their primary duty is
to lock:containers to the trailer chassis or to un-
lock containers from the trailer chassis as the
containers are being loaded or unloaded.

Signalman — one per gang. This individual,
of E-3 or E-4 rank, is positioned on the pier and
works under the boom of a particular crane. He
is responsible for giving proper signals to the
crane operator to enable him to maneuver the
crane spreader bars into position to pick con-
tainers off the trailer chassis or to properly po-
sition containers from the ship onto the trailer
chassis.

Checker — one per gang. This person, of E-3
or E-4 rank, has one of the most responsible po-
sitions in the entire operation. Here are some of
the checker’s duties:

o Controls paperwork (basically a pre-
planned listing of containers by number
and sequence for loading or offloading).

o Insures that dock personnel and the crane
operator know theloading/offloading se-
quence.

o Informstruckdriversofthelocations where
containers will be delivered and where
containers can be picked up for backload-
ing.

o Maintains accurate records of container
numbers, truck chassis numbers, tem-
perature of refrigerated containers, and
any discrepancies noted about the con-
tainers.

Stop-Go Flagman — one per shift. This per-
son is required only when working a self-sus-
taining vessel. This individual, of E-3 or E-4
rank, is positioned in a cubicle near the bridge
of the vessel and controls a green and red signal
light that is observed by each of the two ship
craneoperators whenboth ship cranes are work-
ing simultaneously. The Stop-Go Flagman makes
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sure only one crane is outboard of the vessel at
any one time. This is done to prevent the possi-
bility of capsizing the vessel.

A maximum of four gangs can be worked dur-
ing a particular shift — two per shore crane and
two per ship crane. Sometimes operations are
planned so that containers can be loaded or un-
loaded directly from one vessel to the other. This
requires a highly coordinated effort, especially
when some containers must be delivered to and
picked up from the yard during the same opera-
tion.

Generally, there are two commercial supervi-
sors working along with the military personnel
during an operation. They constantly check all
phases of the operations and give timely advice
and assistance to the military personnel.

In operations involving military personnel
only, the terminal operations coordinator has
the following duties in shore platoons, ship
platoons, and cargo checking sections:

Shore platoon responsibilities include:

o Locking and unlocking containers from
cargo chassis as the containers are being
loaded/unloaded.

o Handling the tag lines.
o Stowing and stripping containers.

o Properly stuffing cargo to prevent all pos-
sible cargo movement.

Ship platoon responsibilities include:

_o Removing container lashings and unlock-
ing them from locking devices.

o Giving the proper signals to the crane
operator.

e Opening and closing hatches.

Cargo checking section responsibilities

" include:

e Tallying cargo

e Providing instructions for on/off chassis
storage.
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SELECTING ITEMS FOR CONTAINER TRANSPORT

The following items are considered priority
items that yield the maximum benefits given by
container shipments and are considered over
other types of cargo for container transport:

e High value cargo; that is, cargo with an av-
erage value of $1 or more per pound of
net weight.

® Classified cargo or cargo where conceal-
ment is required.

¢ Mail
® Fragile commodities, such as electronic

components, tubes, radios, etc., requiring
extra protection.

e Cargo that can easily be stolen, such as lig-
uor and cigarettes.

Generally the following items should not be
considered for shipment in containers:

e Bulk cargoes such as coal, grain, and cer-
tain construction materials.

¢ Unitized loads in excess of 4,000 pounds in
weight or 7 feet 9 inches in width.

® Explosive and hazardous munitionsrequir-
ing specific storage and handling as re-
quired by US Coast Guard Regulation
108, Rules and Regulations for Military
Explosives.

STUFFING CONTAINERS

Container stuffing refers to the process of
loading cargo into a container. The objective of
any container stuffing operation is to deliver
cargo to a consignee in an undamaged condition
and in such a way that it can be efficiently and

STUFFING PROBLEMS

economically unloaded. Container stuffing re-
quires special attention because the most haz-
ardous part of an oversea shipment is the ocean
movement.

Stuffing containers for ocean movement cre-
ates many problems. One particular problem is
overstuffing. Overstuffing causes damage to both
the container and the cargo. Another serious
problem has to do with the proper labeling of
dangerous cargo. Some of the problems that may
be encountered in oceangoing movements are
listed below.

® The elements of weather are more severe,

especially if the container is stowed on
deck.

® The vessel may pitch forward with simul-
taneous rolling from side to side, which
places considerable stress and strain on
containers.

®* The container is handled more frequently
than one on a domestic route.

STUFFING CONSIDERATIONS

~ As a terminal operations coordinator, you will
note that to avoid shipping problems, shipping
should take into account the following points.

SELECTION

If a ventilated or controlled humidity atmos-
phere is needed, the container must meet this
requirement.
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CARGO COMPATIBILITY

Be sure to store cargo together that will make
maximum use of container space. However, do
not stuff cargo that might contaminate other
cargo. For example, household bleach or paint
should not be stored with foodstuffs or clothing.
If breakage occurred, the bleach or paint would
contaminate the food or damage the clothing.



These examples concern what is known as in-
compatible cargo items.

PACKING

Place heavy items and wet commodities on the
bottom with light and dry commodities on top.
Do not stuff dangerous cargo with incompatible
items already in a container. Make sure the
weight distribution is even throughéut the con-
tainer sothatthecontaineris properly balanced.

Cargo should be stowed tightly in the con-
tainer so that shifting will not occur and thus
cause heavy items to be thrown through the con-
tainer walls. If the cargo does not fill the con-
tainer, block and brace the cargo. Stuff all
containersas though they were going to be stowed
ondeck. This will insure that containers are wa-
tertight and capable of standing greater stress
and strain than if stowed below deck.

PALLET HEIGHTS

Uniform pallet-load heights must be used to
obtain maximum utilization of container cube
when palletized loads are placed in containers.
Better cargo cube can be obtained by using a
pallet-load height of 43 inches instead of the
54-inch pallet load height used in breakbulk
vessels. The illustration here shows how better
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cargo cube can be obtained by using the 43-inch
load height rather than using the 54-inch load
height.

LABELING AND HANDLING CONTAINERS

Here are some important points to remember
when labeling and handling containers.

The actual weight of each loaded container
(payload plus tare weight) rmust be made avail-
able to persons responsible for the physical han-
dling of loaded containers. National and inter-
national regulations covering packaging,
labeling compatibility, and manifesting of haz-

- ardous goods mustalsobe followed when loading

and documenting containerized shipments. One
label of the type prescribed by the United Na-
tions for individual packages within the con-
tainer must also be applied to the outside rear of
the container, and the shipment date must be
shown thereon.

The concentration of weight in any 10 linear
feet should not exceed 25,000 pounds or the max-
imum allowable load, whichever is less. Should
this condition occur, the load must be supported
on beams of sufficient strength and length to
meet these requirements.

92 DIMENSIONS ~ 92 .. .
: IN INCHES — -
)
43 48 40 —
94 [ l [ 1 94
B [ ] [ 1 )

UNDERUTILIZED

OPTIMUM LOAD

CONTAINER UTILIZATION
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SECURING A CONTAINER

After each container has been stuffed, make
sure that:

o Thedoors have been securely closed and are
watertight.

o A seal has been placed on the container.

o The seal number has been recorded, the
shipping documents and the proper
markings have been placed on the con-
tainer in accordance with Military
Standard Transportation and Movement
Procedures (MILSTAMP).

Unless other special arrangements are made,
twist locks or similar devices should be used to
secure all four bottom corner fittings. Shown to
the right is an example of a container secured to
a truck, and an example of a locking device.

Sometimes lashings are used as a substitute
for or in addition to twist locks. This is especially
true on the decks of LCU, LCM, or LARCS. The
rolling of these vessels can exert severe strains
on containers. When lashing is used, it is done
from all top corner fittings of the containers if
they are sitting on top of dunnage on deck, or it
isdone from all bottom corner fittings if they are

sitting on MILVAN chassis. In either case, the
lashings may or may not be criss-crossed, de-
pending on the deck fittings and/or space avail-
able. If not crisscrossed, the lashing should extend

off the sides of the chassis and/or container.‘
These techniques provide good protection against

upward, side-to-side, forward, and rear move-

ment.
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TOP LIFT

LIFTING A CONTAINER
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Top corner fittings are the recommended lift-
- ing points for all types of containers which have
them. The equipment should, therefore, be de-
signed for lifting from these fittings and should
be properly attached to them. .

Containers 20 feet or more in length should be
lifted only by the following types of equipment.

e Vertical lift, using twist locks.

¢ ¢ Rectangular spreader with pendant hooks
. or shackles, with the lifting force always
applied vertically.

- e A bridle arrangement having a long beam
the length of the container, with the pen-
danthooksor shackles which apply a ver-
tical lift to the corner fittings.

Containers are not designed or constructed to
withstand forces imposed by lifting while cou-
pled- unless four-point engagement is used. For

. example, all four top corner fittings are used as
lifting points. Hooks and shackles used must not
damage corner fittings.

TWIST LOCKS
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Containers that are to be handled by any other
method than lifting from the corner fittings will
be so designed and fitted with special features,
such as forklift pockets, recesses for straddle car-
riers, or grapple holds. Operators should receive
instructions concerning the appropriate method
to use.

STRADDLE CARRIER

Containers may be lifted by the bottom corner
fittings using hooks or special attaching devices
only under two conditions.

The first of these is when sling legs are con-
nected to one or two lateral spreaders (above the
roof line of the container) with sufficient width

" to prevent the sling legs from making contact

with the container. Sling legs must be long
enough so that the angle of such leg is not less
than 60° from the horizontal.

The second condition is when attachment de-
vices are designed so that the lifting force is not
exerted more than 1% inches away from the face
of the corner fitting.

STRADDLE CARRIERS

When lifting with this device, operators should
make sure that the containers are built with re-
cesses. Do not attempt to lift or move a container




with a straddle carrier unless the container has
the appropriate recesses along the bottom.

GRAPPLE LIFT

Proper recesses should be available and used
on the lifted containers.

FORKLIFT TRUCK

STACKING CONTAINERS

When not in transit, containers are often
stacked on piers, in transfer facilities, or in other
storage areas. Proper safety precautions are also
required here to prevent accidents and damage.

When stacking;. particular attention must be .

paid to the proper alignment of top and bottom
corner fittings of the containers.
E 3

As you have seen, containerization has caused
many new ways of thinking of cargo loading and
unloading. Special equipment is needed for mov-
ing containers andloading them aboard. Youcan
put some things in containers, but not others.
Further, loading or “stuffing” the container is
different from loading a wooden crate. The so-
lutions to the problems are relatively simple if
you are familiar with the procedures for handlng
containers and if you have the proper equipment.

FM 55-17

FORKLIFT TRUCK

Forks must extend the whole width of the con-
tainer. The load capacity of the truck should be
enough to handle the container. Never use two
forklift trucks, either side by side or one at either
end to lift or move a container.

LANDING SURFACE

When putting a container on the ground or
pier in a terminal area, a firm flat level surface
must be provided so that the container can be
supported by its four bottom corner fittings.

", There must be no projections on the landing

surface which could possibly damage the bot-
tom structure of the container.

" SUMMARY

This chapter has covered procedures for loading
and unloading containers. The next chapter cov-
ers special operations using containers and
breakbulk cargo. Both chapters 7 and 8 can help
you deal with containers. For further informa-
tion, however, FM 55-70, Army Transportation
Container Operations, contains much more de-
tailed information about containerized cargo op-
erations.

7-11
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CHAPTER 8 SPECIAL CARGO HANDLING OPERATIONS

The port officer has a problem. A flight of enemy fighter planes penetrated the air

defenses and sank two ships at the main piers. To make matters worse, they also sank

-~ afreighter ata critical point in the channel and it has effectively blocked the channel.

Addingsalttoanalreadypainful wound, enemy agentshave sabotaged the ports main
gantry cranes.

Does this mean the port has tobe closed? Several years ago the answer would prob-
ably have been yes, but not today. The shipping industry has developed several new
systems that can make use of ports even though they are damaged or underdeveloped.

This chapter discusses three of these new systems. Using these systems you can
unload your cargo onto the beach and truck it out. This way you can anchor waiting
vessels in the stream (at sea) several miles off the coast. By not being clustered in one
area, they are more protected against enemy strafing and bombing.

The last two systems can also be used to quickly discharge ships in a fixed port so
that they spend the least amount of time in port. This is significant because the less
time they spend in port, the less their chances of being attacked by the enemy.

The key to all these systems is quick discharge. That means the Terminal Opera-
tions Coordinator must be very familiar with how these systems work so that he can
‘ insure a speedy loading and unloading of ships.

LOGISTICS OVER THE SHORE (LOTS) OPERATIONS

A LOTS operation involves the loading and
unloading of ships without the benefit of fixed
port facilities. This type of operation is carried
out in friendly and nondefended territory. It is
also carried out in time of war during phases of

BREAKBULK OPERATIONS

theater development in which there is no oppo-
sition by the enemy. A LOTS operation can in-
volve both a breakbulk and a containerized
operation.

DISCHARGING OPERATIONS

At a LOTS site, breakbulk ships are anchored
off-shore. Both sides of the vessel are worked dur-
ing discharge operations. If all hatches are being
worked, lighters receive cargo over both sides of
the ship. For example, the cargo from No. 1 hold
is discharged over the starboard side and from
No. 2 hold over the port side.

Insome cases, sea and weather conditions may
be such that discharging cargo from a ship at an-
chor may be impractical. When this situation
exists, the ship should be moored bow and stern
to avoid swinging to the tide or wind. Alllighters

should be moored on the lee side of the vessel to
receive cargo.

Follow these general rules when discharging
cargo vessels in the stream to lighters.

Work lighters on the lee side of the vessel if
possible. Rig spring lines and mooring lines so
that the lighters are positioned directly below
the ship’s outboard booms. The importance of
proper mooring cannot be overemphasized, be-
cause of the violent movement which passing
ships and rough seas can cause.

When possible, make up unitized loads of small
items which can be unhooked and left in the
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lighter. Attach twoor more taglines to each draft
of cargo in order to minimize swinging. Inrough
water, land the draft at the crest of the wave.
Then slack off the runner immediately to pre-
vent the draft from being hoisted as the lighter
falls in the trough of the wave.

Do not allow personnel to stand in the cargo
space when landing drafts in small amphibians
or landing craft. Do not drop loads onto a lighter
deck. Doing so will invite damage to the cargo
and the lighter and cause personnel injuries.

For safe handling, reband damaged palletized
cargo before it is loaded aboard. Plug leaky bar-
rels and reverse the ends if possible.

Warn personnel never to stand beneath a draft
of cargo or get between the draft of cargo and a
bulkhead of other cargo. Warn personnel never
to pull a cargo draft into position, as they might
slip and fall underneath the draft. Always push
the draft into place.

Special attention should be given to the proper

loading, blocking, and securing of vehicles to be

carried in the lighters. This is the responsibility
of the vessel master and must be inspected prior
to movement.

EQUIPMENT

Rough terrain cranes and forklifts are re-
quired at the shoreline to transfer cargo from
landing craft to motor transportation.

Unless protected from surf action, the sand
will be washed from under the wheels of the
rough terrain crane, which will tip over when

CONTAINERIZED OPERATIONS

pickingupalift. Thereare severalvthings youcan
do to speed up the operations in the field.

Operate the crane from a floating platform, or
make a platform from sandbags or some other
material that will hold against the washing ac-
tion of the surf. Use perforated splashboard on
the seaward side of the wheels to break surf ac-
tion and retain sand under the wheels.

Protect cranes from the corrosive action of salt
water. A heavy coating of grease and frequent
washing down with fresh water protects against
this danger.

Normally with the assistance of a forklift op-
erator, you will have to unload the cargo from the
landing craft andload it into a truck. If the cargo
cannot be cleared for shipment immediately, it
is transferred by truck to a temporary holding
area.

DISCHARGING OPERATIONS

Just as with conventional ships, container ships
are either self-sustaining (equipped with cargo
working gear required to offload their cargo) or
nonself-sustaining. The military must depend
upon the commercial fleet to deliver its con-
tainerstooverseatheaters. Self-sustaining ships
are preferred in a LOTS operation.

8-2

In the case of nonself-sustaining ships, two
cranes work the ship anchored offshore. These
two cranes are either aboard the ship or on a
floating platform alongside.

One crane can handle a 35.5-short-ton lift at
a 90-foot boom radius (commonly referred to as
a 300-ton crane). When positioned on a wharf,
the crane can reach across a container ship and
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During discharging operations, you should be
constantly alerted for new ways to speed up the
movement of cargo. For example, where operat-
ing conditions are favorable, such as moderate
surf, firm beach, etc., empty semitrailers are
placed in landing craft. Cargo isthen loaded into
the semitrailer at shipside. When the landing
craftisbeached, the semitraileris towed directly
from the landing craft to the depot or to the tem-
porary area. Thiseliminates ashoreline transfer
operation.

When barges are used in the discharge oper-
ations, stowage of cargo aboard and movement
of the cargo to the hook of fixed or mobile shore-
based cranes may present a problem. The use of
forklift trucks aboard a barge and a crawler
crane alongside on a separate barge has been
found useful.

Normally, rough terrain cranes are necessary
at the shoreline when cargo must be lifted from
landing craft and placed in highway transport
equipment.

Pontoon causeways or barges will help in the
unloading of motor vehicles. Causeways made of
sandbags or other solid material, reaching from
the shoreline to the beaching area of large land-
ing craft on shallow beaches, can also be used.
These causeways will eliminate the possibility
of drowning out because vehicles can roll ashore
without passing through the water.

EQUIPMENT

Use of cranes in a LOTS operation requires
highly skilled operators, thoroughly familiar
with the capabilities and limitations of the
equipment. Exceeding crane limits may resultin
toppling the crane. When a crane is located
aboard ship, or on afloating platform, thedanger
isincreased by wind and wateraction. Pendulum
action of a suspended container may easily dam-
age the ship, other equipment, or container con-
tents. Of even greater importance, the situation
can be extremely hazardous to personnel.

No matter how skilled he may be, a crane op-
erator requires assistance in the form of signal-
men and tagline operators — the number varies

8-4

with the situation, but a typical crew might in-
clude:

o Asignalman in thehold ofthe ship, todirect
the engagementof the container spreader
bar.

o Asignalman ondeck,on the nearsideofthe
ship, visible to the crane operator (when -
visual signals are used). - T .

© Asignalman on the pier, visible tothecrane
operator, and where the operator can di-
rect the container lowering onto the
transporter. (Ina LOTS operation, acrew .
member of the receiving piece of lighter-
age performs this task).

© A signalman on deck, visible to the crane
operator, and to the signalman in the
hold.

o Four tagline handlers to align and steady
the container as it is lowered onto the
transporter.

erators may be used at the water’s edge. The
number used shipside will depend on the method
used for unloading and upon the environment
(sea state, wind velocity, etc.).

In a LOTS operation, two to four tagline op- ‘




The Army has experimented with several
methods for getting cranes to the discharge side
for a LOTS operation. One method is to mount a
mobile crane aboard a floating pier, with the pier
moored to the container ship. Another method is
to mount a mobile crane to the deck of the con-
tainer ship. Another is to place a mobile crane
aboard an LST (landing ship, tank) or other aux-
iliary hull and moor it to the container ship.

The front loading container handler (50,000-
pound capacity) is normally used in a LOTS op-
eration. It can stack containers up to 40 feet long
(not exceeding 50,000 pounds gross weight). The
containers are stacked two high when loaded, or
three high when empty.

The concept of using helicopters to discharge
containers from nonself-sustaining container
ships has proven sound. This is especially true
when no fixed port facilities are available and
conditions are such that it is necessary to use the
helicopter lift, or external crane lift.

When all cells are emptied, the lifting device
is removed by helicopter or external crane. Or it
may remain on ship to be used in loading retro-
grade containers.

The great speed with which this is done, by-
passing the beach, is tempered by the high cost
of the technique in aircraft, support equipment
and skills, and fuel consumption. These factors
account for the helicopter’s low relative place-
ment above.

FM 55-17

The Army requires improved causeway and
floatation pier equipment thatisreadily deploy-
able overseas and that can be rapidly assembled
at destination without tools. This type of equip-
mentis particularly required in LOTS operation
to promote a more flexible and rapid means of
moving containers and vehicles between ship
and shore.

The LACV-30 (Lighter Amphibian Air Cush-
ion Vehicle) is intended to replace the LARC-5
and the LARC-15 vehicles by 1980. It will pro-
vide a rapid lift capability to move cargo over
water, marsh areas, beaches, ice, and snow. It will
be capable of carrying containers, wheeled and
tracked vehicles, engineer equipment, pallets,
nets, barrels, and other general cargo. It will be
used primarily in the LOTS mission as a lighter
in combat service support operations.

e e e e o
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LASH AND SEABEE OPERATIONS

The barge ship system is a new concept in
ocean transportation. It consists of a barge car-
rying ship and a fleet of cargo lighters. Under
this concept, the lighters loaded with cargo are
discharged from the barge carrying ship. The
principal advantage of this system is its ability

LASH _

to load and discharge its barges rapidly. This
minimizes turn-around time. There are two types
of barge ship systems in operation — the lighter
aboard ship (LASH) and the sea-barge (SEA-
BEE).

L ASH ships feature a 500-ton gantry crane for
loading and unloading the lighters. The lighter
crane is designed to traverse the entire length of
the main deck with lighters stowed two high on
the hatch covers of each hold. The crane runs on
heavy-duty rails located directly over the ship’s
side bulkheads. These bulkheads extend out-
ward at the stern in the form of twin cantilever
structures. The cranes lifting frame operates
similarly to a container lifting frame. It is self-
centering on the lighter’s stacking posts. It is
equipped with positive latching arrangements
to insure a safe lift.

Some LASH ships also carry a self-propelled
35-ton gantry crane for the loading and unload-
ing of containers.

Alllighters are approximately 61 feet 6 inches
by 31 feet 2inches by 13 feet deep. LASH lighters
are alsodesigned with 36 tiedown fittings along
the side walls and end bulkheads. The fittings
arerated at 40,000 pounds each. They are useful

SEABEE —

for tomming down loose cylindrical items or se-
curing large loads. Two levels of fittings extend
around the entireinterior ofthelighter. Thefirst
level, with five fittings on each side and four on
the ends, is 2 feet 6 inches above deck. The second
level also has five fittings on each side and four
on the ends. It is located 8 feet above the deck.

The SEABEE is arranged differently from the
LASH. The ship has three decks upon which the
cargo barges or container flats arestowed. Barges
are towed to the ship, the ship’s stern elevator is
lowered, and the barges are floated over the ele-

. vator. With the barges seated on its supporting
pedestals, the elevator then raises the barge to
the appropriate deck. At the desired deck a barge
transporter moves on to the elevator and hy-
draulically jacks the barge up and moves to its
stowage position. It is lowered into position and
secured. The lower decks areloaded first and dis-
charged last. On the average, a loading cycle
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takes up to 40 minutes. Two barges can be lifted
with each cycle.

Some container cargoes are stowed on spe-
cially designed adapter flats. These are separate
from the lighters. These cargoes are then lifted
aboard ship by the same shoreside crane used for
other container lifts. A barge mounted crane can
be used in the stream. The flats, about half the
length ofa SEABEE barge, areput onthe weather
deck only. They are supported and secured in the
samemanner as the barges. Forty-foot, and some
20-foot, containers are stowed aboard these




adapter flats. Thirty-foot containers also can be
stowed within the SEABEE barges. In addition,
20- and 40-foot containers can be stowed atop
the barges that are stowed on the main deck.

The SEABEE barges are larger than their
LASH counterparts. This gives way tomorethan
twice the deadweight and bale cubic capacity for
cargo. These barges are general-purpose dry
cargo units fitted with lift-off hatch covers. They
are of double skin steel construction which
greatly decreases the likelihood of cargo damage
from flooding or collisions.

PRELOAD OPERATIONS

These follow the same principles of loading
that govern any ocean-going vessel. Check the
following special points prior to beginning the
cargo-loading operations.

On lighters equipped with removable hatch
pontoons, only as many covers need be removed
as is necessary to load the barge safely. Leaving
the remaining covers in place reduces start-up

FM 55-17

and cover-up delays. In addition, it provides
greater protection from weather conditions.
Also, hatch covers left in place make an accept-
able location for the precutting or assembly
of dunnage. :

Remove hatch covers by using a four-leg sling
at least 10 feet in length. Covers should always
be lifted vertically, since dragging them along a
hatch cover will damage the waterproof gasket
on the underside. Stack covers on a flat sur-
face to prevent distortion and additional gasket
damage.

Lighters arriving with damaged or missing
gaskets should be reported to the shipping line,
since this will result in the lighter losing its
weatherproof seal. '

Check the lighters to determine if there is any
leakagein the voidspaces ofthe double hull. Any
water taken on by the lighter will result in a de-
crease in the maximum amount of cargo weight
that can be stowed. A fully loaded lighter with
water in its void spaces could easily exceed the
capacity of the ship’s gantry crane. To determine
accurately if any water is present in the void
spaces, take soundings through plugs on oppo-
site corners of the lighter. Take care to keep the
sounding plugs tightly in place.

Inspection policies for lighters are identical to
those for merchant-type ships. One exception is
that each lighter is considered to be a separate
compartment. Each must be signed off individ-
ually by authorized loading personnel, inspec-
tors, and shipping line representatives.

STOWAGE PLANS

A preliminary stowage plan including the
cargo, the load weight, and the dimensions of
the individual unit loads is developed for each
lighter. In order to use the rectangular stowage
area of the lighter efficiently, block stow the
cargo. Because of the relatively narrow width of
the lighters, maximum space utilization re-
quires rectangular unit loads to be placed in dif-
ferent directions. In each case, the proper
positioning of the loads is reflected by the pre-
plan.
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FULL BLOCK STRUCTURE

DESCRIPTION

ITEM CODE DIMENSIONS
B-562 40-MM CTG L = 48"
W = 40"
H = 28"
STANCHION

- — s - - ——

LADDER

SHEATHING
LIGHTER DIMENSIONS CARGO CAPACITY NOTES: .
EXTERIOR INTERIOR L s '12 . ; Eg yESL'sPEE;hEVEL
LENGTH - 61'6" 59'9" WEIGHT - 370 (414) .
A. TOP (3RD) LEVEL
WIDTH - 31'2" 29'5" M MINUS 38.
HEIGHT - 13'0" 111" CUBE - 470

In the final stowage plan, the commodity de-
scription, number of pieces, tonnage, and port
sequence are entered as shown on the following
page.

Empty spaces within the cargostow are caused

by cargo sizes that are not even multiples of the
lighter’s interior dimensions or by the stacking
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posts and access ladders that extend into the
cargo area. The different ways of shoring these
voids determine the types of block stow that may
be used in loading lighters.

The types of block stow discussed on the fol-
lowing pages are block stow, staggered block
stow, and modified block stow.
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FINAL STOW PLAN

BARGE NUMBER LOADING PORT
PORT OF DISC
PORT CODE

 TONNAGE TOTALS:

USCG CLASS =™ XA-54 CNTRS

—» W’HD SECT GM

ITEM -—

ITEM GODE —~ V430
PORT CODE =~ XR-2

TbNNAGE/ 81 S/T - 73 L/T - 259 M/T

. - e S
o O T | ORI O DGl
IR RS UG RAS S

Y w B *,J[L, )
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BLOCK STOW

Before the erection of encasement structures
and the installation of sheathing material, be-
gin block stowage at both ends of the barge. Stow
the cargo alternately against each side, and con-
tinue to load by moving towards the center line.

] ]

(D
\\M

1 X 6 SHEATHING (MIN)

o

Empty spaces should be along both the athwart-
ship and the longitudinal center line. For all
practical purposes, the lighters are considered
an amidship ‘tween-deck compartment. Shown
here is the development of a block stow in a
LASH lighter.

D REQUIRES BASIC
Y/ STANCHION ENCASEMENT
S .

TYPICAL CENTER VOID

INSTALL LACING ABOVE
CARGO LEVEL

VOID REQUIRES FULL BLOCK STRUCTURE. 4 X 4 UPRIGHTS
AND KICKERS; 2 X 6 FACEBOARDS (MIN) WHERE

REQUIRED:; 1 X 6 OR 2 X 4 VERTICAL AND HORIZONTAL LACING.

BLOCK STOW

STAGGERED BLOCK STOW

This variation of the conventional block-stow
pattern calls for cargo tobestowed tightly against
the diagonally opposite side bulkheads of the
lighter. Start the stow at each end of the lighter.
Stow the cargo in a tight pattern across the
lighter until the last load is fitted into place. The
empty space that remains between the com-
pleted stow and the hull of the lighter is shored
with a full-block structure. It is similar to the
one constructed on the lengthwise center line in
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the conventional block-stow technique. Stow by
moving back toward the athwartship center line.
The remaining empty spaces are shored with
full-block structures. '

The principles of the staggered block-stow-
pattern are shown here. Offsetting the loads in
opposite directions around the long center line
allows the lighter to remain balanced. Staggered
block-stow allows for easy operation of the fork-
lift truck in the square of the hatch. This is be-
cause these stowage operations take place in

1 X 6 SHEATHING (MIN);




opposite corners of the lighter. Sheathing and
encasement structures are required only on one
side and at the ends of the barge. In addition, the
smooth steel construction of the lighter’s side
bulkhead allows for block structure of cargo.

& J

SIDE VOID

1 X 6 SHEATHING (MIN)

VOID REQUIRES FULL BLOCK STRUCTURE. 4 X 4 UPRIGHTS
AND KICKERS; 2 X 6 FACEBOARDS (MIN) WHERE
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This is especially true if the cargo stow consists
of mixed commodities of varying dimensions.
Shown here is a typical shoring structure in-
stalled at the hull when using the staggered
block-stowage technique.

REQUIRES BASIC
STANCHION ENCASEMENT

. REQUIRED; 1 X 6 OR 2 X 4 VERTICAL AND HORIZONTAL LACING.

STAGGERED BLOCK STOW

MODIFIED BLOCK STOW

When the hull angles are almost straight up
and down, over-stowed unit loads are no longer
offset and the sweatboard-to-sweatboard tech-
nique resembles block stowage. However, since
the empty spaces in the center of the stow can
still be shored in accordance with the sweat-
board-to-sweatboard technique, another stow-
age technique that is used is referred to as
“modified” block stowage pattern.

As with conventional block stow, stowage op-
erations begin at both ends of the barge with

cargo being placed tight against sheathing and
basic encasement structures. Stagger the voids
(empty spaces) that occur in the center of the
stow between tiers so that they do not occur di-
rectly over each other. Voids in the lower tiers
less than one-third the width of a unit load donot
require shoring. Large voids require vertical
support, and a void table is used. Only voids in
the top tier require full block structures. De-
tailed void-shoring techniques are discussed in
TM 55-607, Chapter 8. Unlike the conventional
sweatboard-to-sweatboard stowage technique,
tier stripping is not normally required. This is
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because palletized unit loads are not offset and
voids never occur under two unit loads. Skidded
unit loads of items palletized on metal adapters
require tier stripping for adequate support. The

J x
| 1
P

[

ONLY VOID GREATER
THAN %3 OF UNIT LOAD
REQUIRE VOID TABLES

modified block-stowage pattern eliminates the
need for large full-block structures. Only basic
encasement shoring, void tables, and top tier
block structures are required.

REQUIRES BASIC
STANCHION ENCASEMENT

ms FULL BLOCK STRUCTURES.

4 X 4 UPRIGHTS AND KICKERS;
2 X 6 FACEBOARDS (MIN).

- MODIFIED BLOCK STOW "

STOWAGE ARRANGEMENTS

When stowing cargo in lighters, the barges are
stowed aboard the ship in the athwartshipdirec-
tion. Thus, cargo placed fore and aft with respect
to the. lighter is actually positioned athwart-

BLOCKING AND BRACING ABOARD LIGHTERS

Since lighters are an individual dry cargo hold,
the general blocking and bracing techniques
presented earlier in this section apply. Unlike a
breakbulk freighter, the basic interior dimen-
sions of a lighter do not vary significantly for
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ships with respect to the mbthership. Overhang-
ing unit loads which are stowed both in the fore-
and-aft direction and athwartships within a
lighter should be positioned with their greatest
bearing surface against the sheathing.

different designs. Consequently, many dunnage
structures are prepared in advance of the actual
loadout operation. Here are some procedures for
blocking and bracing structures unique to just
lighter loading.




SHEATHING

Sheathing is required between the cargo and
the smooth steel sides of lighter. This is because
of the moisture condensation on the inner bulk-
heads. Since this material will normally be in
compression between the cargo and the smooth
steel sides of the barge, use only 1- by 6- or 2- by
4-inch material above the cargo. Two- by four
inchorheaviermaterial may be used if necessary
due to material availability, as long as space per-
mits. The use of reclaimed lumber is also ac-
ceptable for sheathing. However, the lumber must

.be inspected to insure that all nails have been

‘removed. Insituations where empty spacesoccur
at the hull of the barge and full block structures

. must be constructed, sheathing should be atleast
‘2- by 4-inch lumber in order to receive nails from
the kickers.

ENCASEMENTS

2 x 4 (MIN) .
4 X 4 KICKER
4 X 4 UPRIGHT

INSTALL FACEBOARDS
ON THIS SURFACE AS

INSTALL KICKERS DIRECTLY
BEHIND FACEBOARDS.

'.'

TOP AND BOTTOM OF
UNIT LOAD OR 36" (MAX)

* 9%2" DEPTH REQUIRED FOR
ENCASEMENT OF LADDER ONLY

BULKHEAD JACK

"REQUIRED FOR COMMODITY;
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The four stacking posts and two access ladders
found in lighters must be encased to provide a
firm bearing surface for the stowage of cargo.
Whenever cargo is to be stowed tightly against
these obstructions, basic bulkhead jacks are con-
structed. Since the sizes and location of each of
these obstructions is known, the shoring struc-
tures will not vary in size and can be made in
advance. Here you can see the construction de-
tails for encasement of a stacking post, which
protrudes approximately 14 inches into the
lighter hold. Space these jacks on either side of

AN\ R\Y

STANCHION ENCASEMENT

the stacking post. Board the face with 2- by 6-
inch minimum boarding. Space them equally
with the top and bottom of the unit loads to be
stowed against them.

8-13
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The encasement structure should extend out However, where stowage space is at a premium,
an even number of rows of cargo. On the sides of the encasement structure is “cut back” after the
the barge containing the access ladders, the stacking post, utilizing 9%-inch jacks on either
structure is extended out to include the ladder, side ofthe ladder. In any case, never secure cargo
which extends approximately 9% inchesinto the so that its weight will be borne by the access lad- -
compartment. Normally, the encasement struc- der. Thisisbecause the ladderisrelatively weak.
ture would be extended flush over the ladder.

% —] c
311" ﬁ,i PR

WIS I
! E\ ! ?\/ } \ 9" \){ S——— \){
. Wl ; RENpat A
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| STANCHION JACKS * LADDER

* LOCATION VARIES;
ADDITIONAL JACKS
MAY BE REQUIRED

LADDER AND STANCHION ENCASEMENT



PARTIAL STOW BULKHEADS

Normally, it is better to stow cargo in lighters
in full layers to minimize time-consuming se-
curing of the partial top layer. For many ship-
ments, however, maximum space utilization
requires the stowage of a partial top layer. In
these situations, securing of the partial top layer
is accomplished by either a step-down struc-
ture or a diagonally braced bulkhead.

A step-down structure, described in Chapter
6 of TM 55-607, is the simplest way to secure a
partial top layer. Stow cargo the required num-
ber of tiers high to a point shown on the preplan.
Atthispoint, two4- by 4-inch uprights are placed

()
\ A

VOID REQUIRES
FULL BLOCK STRUCTURE

FM 55-17

against each stack of unit loads, and laced from
behind with 1- by 6- or 2- by 6-inch material. In-
stall face boards prior to placement of the up-
right, when required (usually for overhanging
unit loads). Resume cargo stowage on the other
side of the structure at a reduced height. Step-
down structures are not to be used when step-
ping down cargo more than one tier. Also, do not
use them when the cargo on the lower side of the
structure is of a lighter weight than the higher
stowed cargo. Instead, install a diagonally braced
bulkhead as described below. In addition, a step-
down structure requires approximately 4 inches
of space in the stow for insertion of uprights
whenever it is used.

REQUIRES BASIC ,
STANCHION ENCASEMENT

1 X 6 SHEATHING (MIN)

STEP-DOWN STRUCTURE:
4 X 4 UPRIGHTS PLACED BETWEEN
BOTTOM ROWS OF CARGO, 2 PER LOAD;
2 X 6 FACEBOARDS WHERE REQUIRED
(NOT SHOWN); 1 X6or2 X 4 VERTICAL
AND HORIZONTAL LACING.

STEP-DOWN STRUCTURE

A diagonally braced bulkhead, in addition
to providing great strength, is used to secure a
partial top layer in a lighter. This is especially
useful where a tight stow does not permit the in-

sertion of uprights between rows of unitloads, as
required for a step-down structure. Here are the
construction details of this bulkhead and its
usage in lighters. Note that the runners of the
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bulkhead run to another bulkhead at the other
end of the barge where the other half of the par-
tial top layer is secured.

DIAGONALLY BRACED BULKHEAD

DIAGONALLY BRACED BULKHEAD, RUNNERS
KICKED TO OPPOSITE CARGO STOW OR END
BULKHEAD

DIVISION OR PARTITION BULKHEADS

These are used in lighters whenever the items
are needed to be separated because of compati-
bility and cargo configuration. Here you can see
the construction of a division bulkhead in a
LASH lighter. For compatibility purposes, pres-
ent Coast Guard policy considers a LASH
lighter’s equivalent to be a compartment on a
merchant ship.

Voids occurring within the cargo stow should
be shored in accordance with block-stow void
shoring techniques. Normally, position two 4- by
4-inch uprights against each stack of unit loads
on thesidesofthe void. Kick theuprightsagainst
each other, using 4- by 4-inch lumber, and lace
together with 1- by 6- or 2- by 4-inch material. If
the staggered block-stow patternis used, the void
will occur along the side of the barge. Use 2- by
4-inch uprights on the side of the full-block

8-16

REQUIRES BASIC
STANCHION ENCASEMENT

VOIDRQUIRES FULL BLOCK STRUCTURE. 4 X 4 UPRIGHTS
AND KICKERS; 2 X 6 FACEBOARDS (MIN) WHERE
REQUIRED; 1 X 6 OR 2 X 4 VERTICAL AND HORIZONTAL LACING.

1 X 6 SHEATHING (MIN)
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structure against the steel hull. Inthe event that
the modified block-stow pattern is used, top tier
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voids are shored with the full-block structures.
The face boards are used to resist forces in op-
posite direction of the kickers. They must be cut
to the exact width of the unit loads. Void tables
are constructed where needed for lower tier
voids. The height and width of the tables should
match that of the adjacent unit loads. Both the
full-block structure face board assemblies and
the void tables are made in advance for specific
unit loads.

TOMMING

The tomming of loose cylindrical, light, or

. shock-sensitive items aboard a barge is difficult

to do because of the absence of overhead struc-
tures. The A-frame tomming structures are used
at the fore-and-aft areas of the barges, since the
smalldeck area provides limited overhead struc-
ture. For cargothat is stowed in the square of the
hatch and approaches the hatch covers in
height, use tomming. In other situations, the use
of wire-rope tiedowns and turnbuckles is rec-
ommended. The recessed tiedown fittings lo-
cated along the hull of the barge are used for
hook-in points. Use dunnage over the cargo to
prevent chafing.

ROLL-ON/ROLL-OFF OPERATIONS

Roll-on roll-off (RORO) describes the system
in which fully loaded vehicles are driven onto a
'specially designed vessel, parked in the ship’s
hold for the sea voyage, and then driven ashore
at the overseasdestination. The vehicles arethen
moved by highway to their final destination.
Tractors and semitrailers are shipped as a single
unit, or only the semitrailers/containers are

TYPES AND USES OF RORO VESSELS

* At present, the Military Sealift Command has
four RORO ships under its operational control:
The USNS Comet, USNS Meteor, GTS Wm. M.
Callaghan,andthe SSLurline. The USNSComet

“and USNS Meteor are part of the nucleus fleet.
The GTS Wm. M. Callaghan and SS Lurline are
under charter. These four ships are specifically
madeto carry both wheeled and tracked vehicles.

loaded aboard ship and thetractors meet the ves-
sel at the port of debarkation. The tractors help
in the discharging of semitrailers/containers.

This RORO system is the most desirable means
of transporting vehicles overseas. The military
has particular interest in the deployment phase
of Army operations consisting of wheeled and
tracked vehicles and equipment.

The vehicles are rapidly loaded and unloaded
under their own power to and from piers or light-
erage. The fastest method of loading and dis-
charging of vehicles from the RORO vessel is
from either a fixed or a floating pier. If discharg-
ing in the stream or a LOTS operation is re-

"quired, it is accomplished by using vessels such

as the BDL LTC John D. Page. Although it can
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USNS COMET AND BDL LTC JOHN D. PAGE

bedone, it is not practical to use smaller lighter-
age or nonpropelled barges. For easy movement
and stowage aboard the vessel, there are two
large vehicle holds, plus smaller cargo holds for-
ward. The two larger holds are separated by the
ship’s engineroom. The holds are interconnected
by fixed ramps above and throughthe machinery
space. All decks, including the weather deck, are
loaded from the side and stern ports. From there,
the vehicles move to the various decks within
the ship by means of ramps which constitute
normal roadways. Everything is rolled aboard
and parked. The vehicles are then secured in the
vessel using peck and hale tie-down gear pro-
vided by the ship’s crew.

These ships can, if necessary, be used to carry
general cargo. They can load and discharge cargo
with their own cargo-handling gear. The GTS
Wm. M. Callaghan hastwo 120-ton jumbo booms
for heavy lifts.

8-18
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The flexibility of the RORO ship gives it many
advantages. The specific number of vehicles car-
ried depends on their size. The majorfactoristhe
square feet of space a specific type of vehicle will
take up. The loading and discharging time along-
side a pier is determined by how rapidly the ve-
hicles are driven onto or off the ship. The great
advantage here is the rapid handling of cargo
and the reduced port time for the ship. In the
event of an emergency, these ships can load or
discharge in a LOTS operation. It may not be as
rapid, but it is successfully done.

The most recent roll-on-roll-off ship is the
Matson Navigation Company’s SS Lurline, which
entered service in late 1973 on the West Coast-
Hawalii trade route. She has a length overall of
700 feet, a beam of 105 feet, a loaded draft of 28
feet,and a speed 0f24 knots. She can carry a com-
bination of different sized trailers equivalent to
278 40-foot units, including 100 reefers (refrig-
erated units), and 207 automobiles. She can be
loaded ordischarged rapidly via huge steel ramps
through three ports in the starboard side. The
trailers are stowed aboard theshipin fourspecial
cargo decks with three lower decks forward for
automobiles. They are held in place by lashings
and supports on the deck. The Lurline and a sis-
ter ship use the Rolac system for securing trail-
ers on deck. Under this system a steel support
member which comes aboard ship already at-
tached to the trailer secures the trailer to the
deck as the tractor moves it and the support into
the allotted space.

The coming of the roll-on-roll-off vessels added
a new dimension for shipping vehicles aboard
vessels. They also changed the method for load-
ing and storage of helicopters. When helicopters
were shipped aboard conventional vessels, the
aircraft was vertically stripped and packed in its
smallest configuration. The rotary tail blade and
tailboom were removed, and the field skids were
removed and replaced with smaller, lower ship-
ping skids. At the port of discharge, the helicop-
ters were unloaded from the vessel and the
receiving unit had to spend numerous manhours
making the aircraft ready for flight.




When helicopters are shipped aboard a RORO
vessel, they are loaded in approximately their
flying configuration. The only thing removed is
the tail rotor blade. An exception is the CH 47
Chinook, whose rotary blades must be removed.
Even though helicopters may have ground wheels
ingtalled to allow easy movement of the aircraft
on the ground, they cannot be pushed in the ship
and stored. The angle of the ramp will not allow
enough clearance for the skids. Therefore, the
helicopters must be loaded through the hatch of
the vessel or stowed on the weather deck.

A helicopter with the rotor blade attached is
carefully lowered through the hatch diagonally.
The tail and nose of the helicopter are guided
through the hatch opening by the terminal op-
erations coordinator. This is to prevent the air-
craft bumping against the hatchand hatch covers.
Once the tail is below the hatch, the helicopter
is moved backwards into the wing until the main
rotor is in the square of the hatch. The helicopter
isthen lowered onto the deck, ground wheels are
installed, the cargo hook is disconnected and
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then the helicopter is moved to its stowage site.

Atthestowagesite, aroller conveyor may be used
to move the helicopter sideways into its final tie-
down position. The tie-down is accomplished by
using peck and hale lashing gear.

The CH 47 Chinook is hoisted aboard the ves-
sel and stowed on the weather deck only. Itis also
tied down with peck and hale gear. The wheels
are stabilized by placing a wooden frame around
the wheel.

SUMMARY

The more standardization is added to the ship-
ping industry, the faster and more efficiently
we'll be able to load and unload ships. Con-
tainers, preloaded barges, LOTS operations and
RORO procedures can only help. They give us
more alternatives in how, when, where, and
how fast we can load and unload ships than ever
before.

How does this affect the Transportation Op-
erations Coordinator? Well, see for yourself.
Shipboard cargo booms and winches are slowly

becoming a thing of the past. Time spent build-
ing shoring, bulkheads, and decking may be the
next thing to go. Standardized cargo is already
cutting down the need for it.

As these special handling operations become
more and more standard, the successful Termi-
nal Operations Coordinator will be the one who
understands and tends to the specific needs of
these up and coming cargohandling operations.
That can be you.
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CHAPTER 9 MARKING AND TALLYING CARGO

What would you do if a ship came in with a load of various types of cargo and none
of it was addressed or accounted for? You wouldn’t know where it was coming from or
going to. You wouldn't know what you were handling. You also wouldn’t know whether
it was all there or not. No amount of effective unloading operations would make up
for the time that would be lost trying to identify the cargo.

In this chapter we will discuss our “paper tools.” We will explain address markings,
special handling labels and documentation procedures. In documentation, we will
discuss the Transportation Control and Movement Document (TCMD) as well as how
to tally (account for) the cargo piece by piece. As you will see, these labels, markings,
and documents can be as important to you as the cranes, booms, and forklifts.

ADDRESS MARKINGS

The address markings tell where the ship-
ment is coming from and where it is going. Cargo
address markings are required on all items being
shipped overseas or in the United States. An ex-

METHODS USED

ception to this is when the shipment consists of
afulltruckload shipped by a consignortoasingle
CONUS consignee.

The method of applying the address depends
upon the type of container and the transporta-
tion priority of the shipment. The three methods
used are labels, tags, and stencils.

Labels are preprinted forms that are glued to
the package to be shipped. Shipping labels are
used on boxes, crates, drums, and other con-
tainers when practical.

Tags are preprinted cards that have a hole at
the center of one end and a string attached
through the hole for tying the tag to the cargo.
Tags are used on SEAVANS/MILVANS, cloth
bags, and other items when it is impractical to
apply a label or stencil.

Stencils are used when space or material sur-
face permits and when the shipment has a low
transportation priority that does not require an
expedited handling label or tag. Stencils are lo-
cally produced address markings that are nor-
mally made by punching -out alphanumeric
characters on stencil paper using a stencil cut-
ting machine. The stencil is put up against the
crate and is then painted over. The stencilis then

removed, leaving clear block letters on the crate.
Consideration is given to the different transpor-
tation priorities when marking cargo.

TRANSPORTATION PRIORITY 3 (TP-3)

Since transportation priority 3 shipments do
not require expedited handling, the address
marking for shipments entering the Defense
Transportation System (DTS) are marked on DD
Form 1387 (Military Shipment Label) or 1387-1
(Military Shipping Tag). A plain white labelcan
be used when the label or tag is not available
and the shipment is being made to a CONUS
consignee.

TRANSPORTATION PRIORITY 2 (TP-2)

The shipping address for transportation prior-
ity 2 shipments is marked on a blue-bordered
DD Form 1387-20 (Military Shipping Label) or
a 1387-1-20 (Military Shipping Tag). When it is
not practical to use a label, the transportation
priority block of the shipping label or tag is
marked with a large blue numeral 2.
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TRANSPORTATION PRIORITY 1 (TP-1)

A red-bordered DD Form 1387-19 (Military
Shipping Label) with a large red numeral 1
printed in the TP block is used for transportation

DATA ELEMENTS

priority 1 shipments. When the situation dic-
tates,the DD Form 1387-1-19(Military Shipping
Tag) is used.

Regardless of whether a stencil, label, or tag
is used for the shipment address marking, the
format and the information contained in the ad-
dress markings are basically the same.

TRANSPORTATION CONTROL NUMBER @

The first line of the address on a cargo ship-
ment label is the TCN. This is the most impor-
tant piece of information in the address because
it is the reference point for all MILSTAMP doc-
uments, shipping actions, and tracer actions.

TheTCNisa 17-digit number/letter code group
assigned to a shipment unit to identify and con-
trol the shipment throughout the transportation
system. There are two types of transportation
control numbers, MILSTRIP and NONMIL-
STRIP. The section in this chapter that discusses
the TCMD explains the TCN in detail.

REQUIRED DELIVERY DATE (RDD)

This indicates the Julian date the requisi-
tioner expects his shipment. When it is neces-
sary to expedite a shipment because of urgent
demands, the expedite handling code “999” is
used instead of the Julian date. Code “999” iden-
tifies the shipment as a critically needed item
which should receive the highest priorityin proc-
essing and shipping. Further when a shipment
isidentified as a code “999” item, a red and white
999 label is put on the front and back of the
container.

PROJECT CODE

The project code is a three-position code used
to identify a shipment made in support of a spe-
cific project, a program, a special exercise, or a
maneuver. When a project code is not assigned,
the shipper leaves this block blank.

9-2

TRANSPORTATION PRIORITY

Each shipment moving in the DTS is assigned
atransportation priority (TP) number which in-
fluences the mode of transportation to be used in
order for the shipment to be delivered to the con-
signee by the required delivery date (RDD). The
shipping Transportation Officer assigns the TP
to the shipment based on information found on
supply release documents.

FROM

The shipper’s coded and in-the-clear addresses
are placed in this space. The coded address is
taken from the Department of Defense Address
Directory. -

10 (&)

When a shipment is going direct from a ship-
per to the requisitioner without going through
an aerial or water port, the coded and in-the-
clear addressofthe consignee (receiver)is placed
in this block. '

PORT OF EMBARKATION (POE)

When a shipment is going to an aerial or water
port for onward movement to an overseas loca-
tion, the coded and in-the-clear address of the
port of embarkation is placed in the same block
as the TO address.

The coded address for each air and water ter-
minal is found in MILSTAMP Appendix K, DOD
4500-32R.

PORT OF DEBARKATION (POD)

The PODis the coded and in-the-clear address
of the aerial or water port that will discharge the
cargo when it arrives in the overseas area.
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77N\
TRANSPORTATION CONTROL NUMBER \ 1 JTRrDD 9% @

AT40I5 9250 2026 X %X

PROJECT

QP

FROM:

A257BB TOBYHANNA ARMY DEPOT
TOBYHANNA, FA 18466

TO: (POE when applicable)

3DK MILITARY OCEAN TERM/NAL
OAKLAND, CA. (® @

TRANS PRIORITY

POD (When applicable)

UC2 INCHON, KOREA

ULTIMATE CONSIGNEE OR MARK FOR

PIECE NUMBER TOTAL PIECES WEIGHT THIS PIECE

CUBE THIS PIECE

DD FORM 1387, 1 APR 66 EDITION OF 1 APR 63
WILL BE USED.

DD FORM 1387

MILITARY SHIPMENT LABEL

TRANSPORTATION CONTROL NUMBER ( )

\/

PROJECT

ATHLO/E 9250 2026 XXX a% |RRP

FROM:

7O8YHANNA, PA /8466

A25788 708YHANNA ARMY DEFPOT @

T0: (POE whea cpplicable)

OAKLAND, CA. @

30K MILITARY OLEAN TERM/INAL

TRANS PRIOR|TY

3

FOD (Whea applicable)
ULZ INCHON, KOREA

ULTIMATE CONSIGNEE OR MARK FOR

~ MILITARY SHIPPING 'er'

" t MAR70

PIECE NUMBER

TOTAL PIECES

[WEIGHT THIS

PIECE

CUBE THIS PIECE

DD FORM 1387-1
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9-4

A FORM 1387-1 6 EDITION OF 1 A
1 MAR 70 . 66 MAY BR USED,
MILITARY SHIPPING 'I'AO

TRANSPORTATION CONTROL NUMBER RDD PROJECT

AT4015 9250 2026 X %X 0%6 QRRP

FROM: TRANS PRIORITY

A2578B TOBYHANNA ARMY DEPOT
JOBYHANNA, PA /18466

TO: (POE when applicable)

DK MILITARY OCEAN TERMINAL
OAKLAND, CA.

POD (When applicable)

Uc2 /NCHON, KOREA

ULTIMATE CONSIGNEE OR MARK FOR

AT 40/5 Us ASCOM DEPOT

®

CUBE THIS PlECE@

MILITARY SHIPMENT LABEL

BUPYONG, KOREA
PIECE NUMBER _— TOTAL PIECES WEIGHT THIS PIECE
3 g 437 ®| 73
DD FORM 1387, 1 APR 66 &?{[‘%’} %I;EID‘AF_‘R 63
DD FORM 1387
mem— RDO PROJECT
AT4O/5 250 2026 xxx |096 \QRP

7O8YHANNA, PA /18466

ARS788 70BYHANNA ARMY DEPOI

'ro;mﬁuw

OAKLAND, £A4.

30K MILITARY OCEAN TERM/NAL

TRANS PRIOR|TY

3

POD (Whes applicabls)

Uﬁﬂ /A/c'//ﬂA/ KOREA

PIECE NUMBER

(9 3

TOTAL PIECES

Ok4

ULTIMATE CONSIGNEE OR MARK FOR

BUPYONG, KOREA

AT 40/5 US ASCOM DEPOr  (3)

WEIGHT THIS
CE

G2 437

CUBE THIS PIECE

@ 73

DD FORM 1387-1




ULTIMATE CONSIS:‘;NEE

The ULTIMATE CONSIGNEE OR MARK FOR
block is used only with overseas shipments. This
block is not required for domestic shipments as
the ultimate consignee has already been indi-
cated in the TO block of the address marking.
Overseas shipments require the ULTIMATE
CONSIGNEEblock for the coded and in-the-clear
address of the consignee, as the TO block has
already been used for the port of embarkation
address.

PIECE NUMBER AND TOTAL PIECES

Each piece of cargo in a shipment is numbered
sequentially from 1 through 2, 3, 4, 5, etc. until
each piece is assigned a number. The total pieces
is the highest sequence number in the shipment.
For example, if you sent six crates of oranges to
Maine, each crate (piece) will get a number. The
second crate numbered will be crate number two
of six total pieces. A shipping piece number is
applied to each container in a shipment except:

© Shipments of the same commodity in stand-
ard containers or packages.

© Full carload and truckload shipments of
like items to a CONUS activity.

In addition to the individual piece number, the
total number of pieces in the shipment is shown
in the shipping address. When the address is
stenciled on a container, the piece number is
shown on the bottom line of the address followed
by a slash and the total number of pieces in the
shipment. When the shipment label or shipping
tag is used, the piece number and total number
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of pieces are entered in the blocks provided on
the bottom line of the address.

WEIGHT

The number found in this part of the address
marking shows the gross weight (the combined
weight of cargo, packing material, and con-
tainer) in pounds.

CUBE

For shipping purposes, the cubic measure-
ment (cube) of a piece of cargo is expressed in cu-
bic feet. Shipments are occasionally received for
transshipment that do not show the cube of the
container. When this occurs, the container should
be measured by the checker and the cube should
be properly marked on the container. The cube
is computed by multiplying the length, width,
and height ofthe container. Ifthe measurements
are not all even feet, all dimensions should be
converted toinches and thetotaldivided by 1728.
Thisis the number of cubicinches in a cubic foot.

EXAMPLE: The measurements of an
unmarked container are:

Length 5 feet 3 inches, width 4 feet 2
inches, height 3 feet 1 inch.
The cube is determined in the following
manner:

Length - 5 feet 3 inches = 63 inches
Width - 4 feet 2 inches = 50 inches
Height - 3 feet 1 inch = 37 inches

63 x50 x 37 _ 116,550 _ .
1728 ="17%8 - 67.4 cubic feet

SPECIAL MARKINGS

Dor’t you want to know when you’re handling
nitroglycerin? Well, in addition to address mark-
ings, many items moving in the DTS have special
markings to give those who are handling, mov-

. ing, or storing the freight various precautionary

warnings or special handling instructions. Some

special markings are required by title 46 and 49
of the Code of Federal Regulations, Interna-
tional Maritime Dangerous Goods Codes, and
Military Standard 129. Others are added at the
discretion of the shipper.
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HAZARDOUS MATERIAL

Sothat you can easily identify hazardous cargo,
each of the fourteen hazardous commeodity clas-
sifications has a distinct colored label. Cargo
that requires a hazardous material label is re-
ferred to as “label cargo.” The labels are over-
stamped or overprinted with the appropriate

United Nations class number located in the bot-
tom corner of the label as required on MIL-
STAMP documentation. Refer to Appendix H for
a complete description of all hazardous cargo la-
bels.

PRECAUTIONARY AND SPECIAL HANDLING INSTRUCTIONS —

In addition to the colored hazardous cargo la-
bels, various other precautionary warnings and
handling instructions are put on the outside of
containers and items of equipment when special
handling isrequired. For some types ofcargoand
under certain shipping conditions, these warn-
ings and handling instructions are required by
Government regulatory agencies, federal laws,
ormilitary regulations. In other cases, the mark-
ings are applied only for the purpose of protect-
ing the fragile or sensitive contents of a container
from damage that could be caused by improper
handling or storage. During cargo transfer op-
erations, cargo checkers should be especially
watchful for these markings'and bring them to
the attention ofthe cargohandlers when anitem
is being improperly handled or stored.

FRAGILE

Containers packed with delicate or fragile ar-
ticles are marked FRAGILE in at least three lo-
cations. Red-bordered fragilelabels may be used,
or the word FRAGILE, the fracture symbol, and
a red border may be stenciled or printed on-the
container.

When containers are marked with precaution-
ary markings, e.g., GLASS—DO NOT DROP
OR THROW, or GLASS—HANDLE WITH
CARE,the FRAGILE markingisnotrequired.

ARROWS

shipped, handled, and stored in an upright po
sition in order to reduce the possibility of leakage
or damage. The shipping containers for these
types of items are marked on at least two sides
with an arrow and the word UP to indicate the
top surface of the container.

Many items moving in the DTS must bcf‘

' CENTER OF BALANCE

Cargo handling operations involving the lift-
ing of vehicles and other equipment are. ex-
tremely dangerous when performed in an
improper manner. Since the physical character
istics of different types of equipment vary,




shippers usually provide instructions on where
to attach lifting slings on unboxed equipment
and indicate the location of the center of balance
on large or unbalanced containers. The lifting
points on unboxed vehicles are marked with a 1-
inch-wide line on both sides of the container, and
the words CENTER OF BALANCE are sten-
ciled or printed above or alongside the line.

USE NO HOOKS

Hand-held bag hooks are sometimes used by
cargo handlers to move cloth-wrapped bundles
or bales. Since the use of these hooks on items
such as burlap-wrapped tarpaulins or clothing
will result in damage, the legend USE NO
HOOKS and a hook symbol with an X over the
symbol are stenciled on two sides of the bundle
when use of hooks is prohibited.

COMMODITY CATEGORY MARKINGS

In addition to other nomenclature and iden-
tification markings, MIL-STD-129 provides for
color marking symbols for different commodities
of supplies and equipment being shipped over-
seas. With the exception of medical supplies,
these color marking symbols are used only when
specified by a Military Department. This addi-
tional marking requirement usually occursonly
when a large volume of supplies and equipment
isbeing shipped in support of combat operations.
The application of color marking symbols for
medical supplies being shipped to overseas units
is required at all times.

When the commodity color marking symbols
are used, a cargo checker who knows the differ-
ent colored symbols can determine the type of
cargo in a container at a glance. This system is
extremely helpful when supplies are being sorted
by commodities or when a priority requirement
exists for a specific item.

CATEGORY SYMBOLS AND LABEL COLORS

When color coding cargo is required, special
colored labels with black symbols are used. The
labels measure 3 by 3 inches to 10 by 12 inches
depending upon the size of the container.

FM 55-17

( NOTE: MIL-STD-129 emphasizes that
special handling markings are to be used
onlyon those items actually requiring such
handling.

CATEGORY

SYMBOL LABEL
BACKGROUND

TANK-AUTOMOTIVE l:.K_' YELLOW
ELECTRONICS ORANGE
CONSTRUCTION & MHE E’ RED

RAIL & MARINE @ RED
WEAPONS E YELLOW
GENERAL SUPPLIES GREEN
CLOTHING & TEXTILES 'El GREEN
PUB.-PRINTED MATTER-STATIONERY @ WHITE

AIRCRAFT COMPONENTS/AVIONICS BLUE

.MISSILé YELLOW
MEDICAL [f MAROON
POL STORAGE & DISPENSING EQUIP [E GREEN
POL m WHITE OR

YELLOW

9-7



FM 55-17

MARKING REQUIREMENTS

Except for MILVANS and SEAVANS, four-color
marking symbol labels are applied to each rec-
tangular shipping container, one on each side,
one on an end, and one on top.

Kh'_w — ~_J//

When a container, palletized load, or trans-
porter consists of two or more commodities, the
labels are put only on the interior containers.
The labels are applied to MILVANS or SEAVANS
under any conditions. Loose unpacked items are
marked by applying the color marking symbol
labels to both sides of a tag which is attached to
the item.

EXCEPTIONS

The color marking symbol labels are not used
on the following categories of cargo.

Major unpacked items that are easily rec-
ognizable, such as vehicles, artillery
pieces, or boats.

Explosives and other dangerous articles that
are marked with the distinctive color la-
bels. The use of additional colored labels
is forbidden by Federal statutes and mil-
itary regulations.

Perishable and nonperishable subsistence
items (except items for resale) which are
always identified by stenciling or print-
ing a solid back crescent on the shipping
container.

BLACK

7/g"

D |e—2"—»

TRANSPORTATION CONTROL AND MOVEMENT DOCUMENT

The form used by the cargo checker to record
or tally the cargo data is called the Transporta-
tion Control and Movement Document, or TCMD.
The TCMD is an official document that is signed
by the checker as being accurate, used by other
individuals to prepare additional documents, and
later filed as part of the record. It may also be
used to provide advance notice to the receiving
terminal. Cargo checkers are not normally re-
quired to prepare TCMDs, so only a general de-
scription of some of the code entries is provided
in this chapter.

A separate TCMD must be prepared for each
shipment entering the transportation system.
They may be machine prepared, as a punch card
or an administrative message, or they may be a
manually prepared TCMD (DD Form 1384).

9-8

Under most circumstances, the TCMD (DD
Form 1384) or a computer print-out of TCMD
data is available. The cargo checker may have to
record cargo data on a locally produced form. In
this section we will explain how to fill out a
TCMD, DD Form 1384. Thissection is important
even if you don’t plan to fill one out. By under-
standing how to prepare it, you’ll know what the
information in each block means. You can refer
to the following illustrations to see what it looks
like when filled out.

BLOCK 1 ,

The Document Identifier Code (DIC) is a three-
character code which indicates the purpose for
which the form is being used (example: advance
TCMD, air manifest, or water manifest docu-
ments) or the type of shipment it relates to. The
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TRANSPORTATION CONTROL AND MOVEMENT DOCUMENT l )
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s Tp Folnt (1) 5. Date Rec  |c Bay Wh-l 'd Dats 8bpd [« Mode Carrier T Fitght Truck-Voy Doc No. ¥ Ref_|b. Biow Loc]L Spiir ). Cond |k Signature Remarks
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go%e 0. Daws Beceived-OBered (Sign) | er Remarks
SM u.‘.“u___ Méoul‘nor “,. ; Eov no [* a?? ::P‘ 0 Transporaton ‘- ‘:' > "“"“ “AbDiTioNAL REMARKS 0B
10 | Contatner | COBM ADEY | gou 1ag ?p?, “:' rob D |paci] Control Number Conelgoes B n:mL P T Welght | Cube
DIC also specifies the format for additional BLOCK 3

transportation that is required.

As an example, MILSTAMP manual, Appen-
dix B, indicates that the letter “T” identifies the
form as a MILSTAMP document. The letter “H”
in the second position identifies the shipment as
household goods. The third character, number 1,
indicates that the document is being used as the
principal shipping document for a single ship-
ment that does not require clearance approval
prior to shipment.

BLOCK 2 .

Where a shipment is moving in a controlled
container, MILVAN, or SEAVAN, the last 5 digits
of the container number will be entered in this
block.

For roll-on/roll-off (RORO) containers the last
four digits of the container number will be pre-
ceded by an “S” or “V” to indicate whether it is
a stake and flat bed or a van.

When two or more shipment units are consol-
idated into a noncontrolled container (con-
tainers without permanent serial numbers), the
assigned container serial number will be pre-
ceded by the shipping service code, A-Army.

The coded or in-the-clear address of the ship-
ping installation, tnit, or other agency appears
in this block.

This address code should be the same as the
one appearing in the FROMblock of the Military
Shipment Label, Military Shipping Tag, orother
address marking appearing on the shipping con-
tainer.

BLOCK 4

The information appearing in this block pro-
vides a quick means of identifying material for
manifesting, customs requirements, stevedore
billing, and transportation cost.

It also provides an indication of whether the -
shipmentrequires special attentionduringship-
ment, handling, or storage.

The Water Commodity and Special Handling
Code is a five-or six-position alpha, alphanu-
meric or numeric code or abbreviation used to
identify a specific piece of cargo. It tells cargo
handlers that there is a special way to handle
this particular shipment. The five-character
Water Commodity Code is developed in the fol-
lowing manner:

9-9
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TRANSPORTATION CONTROL AND MOVEMENT DOCUMENT l i
d L2 [4. CommBpa Hdlg 5. Alr |& FOE 1. POD
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10 | Contataer | Comm Abbe | S ISS g (BT FoE | o0 | FE Control Number Comeignes | R { mDD | Proj [snpd [RTA| Tac | Ploces | Weight | Cube
Other . b E 1 a b Py d . . b ¢
N

First three positions — identify the commod- -

ity category
Fourth position — type of cargo
Fifth position — exception/handling.

Look at the number in Block 4. Appendix B of
the MILSTAMP manual DOD 4500:32-R shows
us that the code 390 identifies the shipment as
household goods in a Government container. The
“2Z” in the fourth position tells us there isno spe-
cial type of cargo code applicable. The “Z” in the-
fifth position indicates that no special handling
isrequired.

The Air Commodity Code is a two character
code. Thefirst character ofthe codeidentifiesthe
commodity. ) '

The second character indicates any special
handling or attention that may be required; if
none is required, the code “Z” is used. It should

be noted that when the second character of the
code is other than “R,” “Z,” or a numeral, a spe-
cial Handling Data/Certification Label (DD -

Form 1387-2) must be attached to the shipment.
Cargo checkers and warehousemen can obtain

detailed handling instructions by referring to
that label.
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.BLOCK 5

The air dimension code is used only for ship-
ments moving by aircraft. It identifies the type
of cargo aircraft capable of transporting the
largest container in the shipment. This code is
foundin Appendix B ofthe MILSTAMP manual.

BLOCK 6
A port of embarkation (POE) is an air or ocean
terminal at which troops, equipment, or mate-
rial are loaded aboard aircraft or vessels. Every
terminal throughoutthe worldthatisusedin the
transportation of DOD shipments is assigned an
identification code. Ocean terminal codes indi-
cate the major geographical area, the sub-area,
and the specific port, port area, or island. The list
. of water port designators found in the MIL-
STAMP manual, Appendix B, indicates the POE
code 3DK is located at the Military Ocean Ter-
minal, Bay Area (Oakland, California).

.+ Air Terminal Identifier Codes are three-posi-
tion alpha codes that are used to identify the

" name and location of air terminal. For example,

the code for McGuire AFB, Wrightstown, N.J. is
WRI.
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The same code system as that used for POE’s
is used to identify the air or ocean terminal
where the shipment is designated to be un-
loaded.

BLOCK 8

Advanced information as to themode of trans-
portation by which the shipment is arriving will
be entered in this block. This information will
enable terminal personnel to prepare for arrival
of the particular conveyance.

BLOCK 9

Pack refers to the method of packaging a ship-
ment unit or units together. The methods used
are indicated by one of the abbreviations listed
in Appendix C.

BLOCK 10

Cargo checkers are particularly interested in
the TCN, since during the process of checking
cargothey must compare thisTCN withthe TCN

entered in the address marking of the container. .

The comparison of these two numbers isthe most
effective way of correctly identifying a shipment.
The following illustration shows the data con-
tained in a MILSTRIP TCN.

A26TAM||1 096”1 031|XXX

l

|
1 2 3

H
(4]
»

1. Activity address code

2. Year and Julian date of requisition

3. Requisition serial number

4, Suffix to requisition when filled by more
than one supply agency

5. Partial shipment indicator

6. Split shipment indicator

AK473120940100XAX — 1st Increment

AK473120940100XBX — 2nd Increment
T—— 1

AK473120940100XZX — Last Increment
T—_ T

The Activity Address Code is a six-position
alphabetic-numeric code which identifies thein-
itiator or requisitioner of supplies.

The Date of Requisition is a four-position nu-
meric code showing the date the request for sup-
plies was forwarded to the initial supply source.
The first number shows the last numeric digit
of the calendar year. The last three numbers
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show the numeric consecutive day of the calen-
dar year.

The Requisition Serial No. is a four-digit nu-
meric code assigned by the initiator or requisi-
tioner. Serial numbers are assigned on a daily
basis ranging from “0001” to “9999.”

A Suffix Code is a one-digit alpha code as-

signed to show partial fill of a requisition. Ifthere
i8 no suffix code assigned on the DD Form 1348-
1, an “X” is used in this position.
" The Partial Shipment Code is used by the de-
pot or shipper only. When cargo is moved from a
depot or shipper in one truck load, an “X” is used
in this position. When the shipment unit re-
quires partial shipment, the TCN for the first in-
crement would have a partial shipment cede of
“A,” the second “B”; and so on through the al-
phabet as required except for “X,” because “X”
indicates a complete shipment. When shipment
codes are used, the last increment of the ship-
ment ends with code “Z.”

The Split Shipment Code is reserved for use by
terminal or transshipment activities. The depot
or other shipping activities always assign the
Code “X” to this 17th position.

8-12
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A non-MILSTRIP TCN is assigned by the
origin transportation officer for cargo ship-
ments that are not directed for movement by
supply action such as household gocds, SEA-
VANS, privately owned vehicles, MILVANS, and Q
mail.

Refer to MILSTAMP DOD 4500-32R, Appen-
dix D, for details on how to construct these TCN
numbers.

BLOCIK 11

The consignee is the unit that w111 receive the
cargo. The activity address code entered in this .
block should be the same as that entered in the
TO block of the address marking, or the ULTl-
MATE CONSIGNEE block if the shipment is to be
shipped overseas.

BLOCK 12

The transportation priority (TP) entered in
this block should be the same as the TP appear-
ing on the address marking.

BLOCK 13

Therequired dellvery date (RDD) is theJulian .
Calendar date by which the shipment must be
delivered to the consignee.
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BLOCK 14

This block is left blank unless the shipment
unit is moving in support ofa project which has
been assigned a specific identification code.
Again, the shipping transportation officer will
extract this information from the supply release
documents when the TCMD is prepared.

BLOCK 15

The Julian date entered in this block is the
datetheshipment isreleased tothe carrier orthe
POE when the shipper is located in the v1c1mty
of the POE.

When the TCMD is for an air shlpment, only
the last two characters of the Julian calendar are
used. They will be preceded by asingle-character
hour code to indicate the anticipated hour of re-
lease to the carrier at the point of origin.

BLOCK 16

The ETA (estimated time of arnval) is -ac-
tually the estimate of the number of days the
shipment will be in transit to the POE.

BLOCK 17

" Military services and other DOD agencies that
use the defense transportation system are re-
quired to pay for the transportation and terminal
services involved in the movement of shipments

-,

" s 8P, J40 gs 43143, rm
REMARKS AND/OR -
Doc | Trater ﬁo-un- PS :%VNO- M L,”‘ T Son P ADDITIONAL RERMARKS OR
1¢ | Containgr| Comm ABDF | 5o Halg vor | Pop [ [ Coatrol Number Comsigme | 0 [ gpp| Proj Tac [ Places | Weight | Cube
Otver
s | b E 1 s b ¢ d . Y > c
N
S, =t /\// TN

within the system. Four-character transporta-
tion account codes are assigned to these agencies
to facilitate shipper identification for cost ac-
counting and billing purposes.

BLOCK 18
Enter the name of the trucking company, air-
line, railroad, or ship that moves the cargo. -

BLOCK 19

" Enter the license number of the truck or trailer
the cargo isloaded in. If the shipment is going by
air or vessel, enter the mission or voyage number.
These numbers may be obtained from the Mili-
tary Sea Command representative or Military
Airlift Command representative. MILSTAMP
provides that entry of this information is op-
tional. However, local policy may dictate that the
name of the carrier and vehiclenumber be placed
in these blocks.

BLOCK 20

The use of this block is optlonal It should not
include remarks that would apply to the ship-
ment beyond the APOE/POE.

BLOCK 21
This block is used only when a shipper is pro-
viding information which is not applicable to the
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entire move. As an example, if a shipper is ad-
vised by the originating carrier that the ship-
ment will be transferred to another truck prior
to its delivery to the POE, the shipper notes this
fact in the REMARKS block.

BLOCK 22

The function of checking cargo basically in-
volves the counting and inspection of each con-
tainer or item of cargo as it is transferred from
one location to another. In order to determine
whetherthere are any overagesor shortages, the
cargo checker must refer to the number of pieces
shown in this block. '

BLOCKS 23 AND 24

The weight and cube shown in these blocks is
for the entire shipment unit, unless the ship-
ment unit is moving by more than one vehicle.
When a shipment unit is moving in more than
one vehicle, only the number of pieces, weight,
and cube loaded on the transporting vehicle will
be shown.

BLOCKS 25 THROUGH 27

This portion of the formis completed by a cargo
checker each time the shipment is transferred
from one carrier to another, from a carrier to a
temporary storage location, or from a temporary
storage locationto a carrier. Theformis designed

9-14

to accommodate three separate transshipments.
The information that the cargo checkers enter in
blocks “a” through “k” is used to prepare mani-
fests, vessel stowage plans, and a number of other
documents. Therefore, the cargo checker must
thoroughly understand how to record the correct
information in the appropriate block. Detailed
instructions for completing this portion of the
form are provided in the section that discusses
steps used in tallying cargo in this chapter.

BLOCKS 28 THROUGH 31

These blocks are completed by the consignee
when the shipment has been delivered. When
these blocks have been completed, the consignee
will have a record of when the shipment was re-
ceived and its condition upon arrival. A copy of
the completed TCMD, signed by the consignee,
may also be given to the delivering carrier as a
delivery receipt to verify that the shipment has
been completed.

BLOCKS 32 THROUGH 44

This portion of the form is used to provide sup-
plemental information for special categories of
shipments. When used for this purpose, the in-
formation is referred to as “trailer data” or
“header data,” depending upon the type of ship-
ment it describes. Trailer data provide addi-
tional information for a single shipment unit



(described in blocks 1 through 24), whereas

header dataidentify the RORO trailer, SEAVAN,
or consolidation container that the shipment is
moving in. When mechanically prepared punch
card TCMD’s are used as prime documents, the
supplemental information must be entered on
separate punch cards. These supplemental cards
accompany the prime document (TCMD) and are
referred to as “trailer” or “header” cards. When
the manually prepared DD Form 1384 is used as
a prime document, these cards are not required.
MILSTAMP DOD 4550-32R, Appendix B, iden-
tifies the data in these blocks as personal prop-
erty ownership data.
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- A terminal operations coordinator receives

the TCMD; interprets the information recorded

. on it; and adds additional information as cargo

is loaded or discharged from vehicles or vessels,
or transferred within the terminal. The cargo
checker must know if the cargohe is receiving or
about to receive is dangerous, how many pieces
there are in the shipment, and what type of pack
the cargo was shipped in. This information and
more is on the TCMDs. Whenreceived by the ter-
minal operations coordinator, the need is only to
interpret the information given, compare it with
information recorded on the shipment label, and
make-a cargo tally. The TCMD is a valuable tool.

CARGO TALLYING METHODS

Checking cargo involves two general func-
tions:

o Inspecting cargo for quantity, condition, and :

identifying marks

Fa

© Making observations a matter of record.

The second function is referred to as “tally-

ing.” Any method of tallying cargo may be used
that quickly provides an ‘accurate and legible

PACKAGE METHOD .

cargo count. The cargo count is recorded on a
tally sheet. A tally sheef may be a TCMD, a com-
puter printout or a locally produced form. The
best method for tallying one type of cargo, such
as boxes of rations, may not be the most accurate
method for another type of cargo, such as serial
numbered vehicles or individually numbered
packages. To satisfy various requirements, four
tallying methods arein general use inthe Army:
Package, Unit, Block, and Straight.

When the TCMD indicates more than one piece
of cargo was shipped under the same TCN, and
each piece of cargohasits own label, the package
method of tallying cargo is used. When using
this method, the cargo checker lists each piece
number on his tally sheet. As each numbered
piece is discharged, he crosses out, the corre-
sponding number on his tally sheet. For example,
pieces 1, 3, and 5 of a five-piece shipment have
been loaded. They are marked off as follows:

¥z & e

The piece number and total number of pieces
are shown at the bottom of the address label. If
apieceis damaged or missing, the checker draws
a circle around the appropriate piece number
and identifies it as short or damaged. For ex-
ample, if pieces 1, 3, and 5 of a five-piece ship-
ment are loaded intact, piece number 2 is

s

damaged, and piece 4 is missing, the tallying
sheet would logk like this:

DAMAGED SHORT

@ @D A

" Asaresult of marking or a shipping error, two
pieces may bear the same number, making one
of the pieces excess. In this case, the number of
the extra piece will also be recorded on the tally,
circled and annotated “over.” For example, if the
shipment had two pieces labeled with the num-
ber 3, the second number would be tallied as fol-
lows: :

OVER

P AR SR G SR SN,

NOTE: When a discrepancy of the type de-
scribed is detected, the checker should circle
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blocks “22,” “23,” and “24” of DD Form 1384,
when it is being used as a tally sheet. Boldly
drawn circles around these three blocks alert the
documentation personnel to the fact that a dis-

UNIT METHOD

crepancy exists. The cargo checker, using infor-
mation on the shipping label, computes the
weight and cube of cargo on hand and places this
information in blocks44 “a,” “b,” and “c.”

Equipment such as trucks, tanks, MILVANS,
SEAVANS, and other large serial numbered

items that are handled separately are usually
tallied by the unit method. By referring to the
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lower portion of the TCMD (columns 32 through
44), observe that the trailer data describe the
vehicle and include its serial number.

Compare the serial number stenciled on the
vehicle with the serial number recorded in the
trailer data line entry. If they correspond, place
a check mark on the tally to indicate the vehicle
has been received.

BLOGK METHOD.

FM 55-17

Under certain circumstances, the description
of the item may not be included as atrailer data
line entry. In this case, the checker enters such
identifying information on the tally.

Tally information: truck cargo, 2-1/2-ton 6 x6,
USA 4L.7671. This entry constitutes the tally.

NOTE: Enter the same information as shown
on the bottom of the TCMD.

The block method provides a rapid means of
tallying when items of the same commodity are
being loaded or unloaded in uniform drafts con-
sisting of an equal number of pieces.

This method requires the cargo checker to de-
termine the number of pieces in each draft, which
he records in parentheses in the left margin of

the tally sheet. As each draft is transferred, the
checker enters a tally mark adjacent to the num-
ber. A quick determination of the total number
of drafts handled may be made by recording
these four vertical marks and one diagonal mark.

In this example seven drafts of 48 cases have
been tallied, as indicated by six vertical and one
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diagonal tally marks. The number of pieces con-
tained in a partial draft must be counted and

STRAIGHT METHOD

added to the tally marks. In this case, the tally
totals 382 cases.

When general cargo with different amounts in
eachdraftisinvolved, the checker cannot use the
other three methods, but must use the straight
tally method. The straight method requires the

checker to make an individual count of each
piece in each draft. He enters this count on the
tally sheet as each draft is transferred.
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TALLYING BREAKBULK CARGO

There are a number of different types of trans-
shipping functions which require the checking
and tallying of cargo including: rail, truck, air,
and inland barge transfer operations.

The unloading of cargo vessels in overseas
ports of discharge (POD) is the function of ter-
minal service companies. Discharge operations
at the POD is the largest type of all transship-
ping functions. To illustrate the use of the DD
Form 1384 as a cargo tally sheet, a description of
the steps involved in moving breakbulk cargo
through an overseas port is provided.

STEP 1.

Advance Manifest. Upon completion of ves-
sel loading, the POE transmits the ocean cargo
manifest data tothe designated port of discharge
(POD). The port of discharge uses the advance
manifest information to make the TCMD prior
to vessel arrival.

STEPR 2.

Chief Cargo Checlker. The Chief Checker
distributes the tally sheets (TCMD) to the ap-
propriate hatch checkers aboard vessels just prior
to commencement of vessel discharge.
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STEPR 3.

Cargo Identification. As the cargo is dis-
charged from the vessel, the cargo checker iden-
tifies the cargo by comparing the TCN which
appears on the top line of the address marking
with the TCN appearing in block “10” of the
TCMD.

STER 4.

Tellying Cargo. (By using one of the tallying
methods previously discussed.) The checker en-
ters his cargo count, discrepancies, and com-
mentsin thelower portion of the TCMD, and fills
out line 25, blocks “a” through “k.”

Tramsship Point. When the cargo is being
checkedinto or off a ship, the vessel name oriden-
tification number is listed in this block. When
cargo is being received into or relocated within
the terminal, the appropriate three-position
air or ocean terminal designator is entered in
block “a.” If the activity has not been assigned a
code, the name of the locality will be spelled out
in the clear.

Date Received. Enter here theJulian date on
which an incoming shipment is checked off the
transport mode.




Bay Warehouse.The warehouse the cargo is’

stored in and the particular. bay within that
warehouse is inserted in this block. If the cargo
is left on the pier, then the word “pier” and pier
number will be entered.

Da;te Shipped. The Julian date that a ship-
ment is checked out of the terminal is entered
into this block.

Mode Carrier. The entry recorded in this
block providesarecord ofthe means by which the
shipment departed the terminal. The entry is
spelled out in the clear such as:

°Rail

° Truck

© Aircraft
° Barge.

Flight-Truck-Voyage Document Number.
Detailed identification of the carrier is estab-
lished by the entry recorded in this block. Enter
the Aircraft Flight Number, vessel voyage num-
ber or unit, and bumper number of military ve-
hicles. When commercial vehicles are used, enter
inthisblock the Government BillofLading (GBL)
number which authorized the carrier to trans-
port the shipment.

Reference. Leave blank.

Stowage Location. Anentry isrequired to be
made in this block only when cargo is being
loaded aboard a ship. The entry will consist of a
four-position vessel stowage location code de-
scribed in MILSTAMP manual, Appendix B,
DOD 4500-32R. Until a checker thoroughly
learns the 71 elements of this code, it is recom-
mended that they be reproduced and attached to
his clipboard along with the tally sheets. An in-
accurate entry in this block will be printed on the
cargo manifest and other ship’s papers'and will
create difficulties for the discharging terminal.

Split. Leave blank.

Condition. Leave blank. For cargo checking
purposes, a “condition” entry ismadein the lower
part of the tally sheet.

FM 55-17

Signature Remarks. The cargo checker’ssig-
nature is entered in this block.

STEP 5.
TCMD Distribution.

Ship Side. The hatch checker aboard ship re-
cords histally and attaches the six carbon copies
of the DD Form 1384 to the shipment unit. The
seventh copy is retained and turned in to the
chief cargo checker.

Marshalling Yard. As the shipment is placed
in awarehouse or other storage area, the intran-
sit storage checker will use six copies to conduct
his check of the cargo, enter his tally and record
the appropriate entries in blocks “a,” *b,” and

““c,” and then place his signature in block “k” of

line number 26. When the intransit storage
checker has completed his tally, he will detach
one copy of the tally sheet and secure the re-
maining five copies to the cargo. The detached
copy is turned in to the documentation section,
where it is used to update the terminal’s cargo
inventory record. If a shipment is transferred
directly from ship to truck, railcar, or barge, the
appropriate information would be recorded in
blocks “a,” “d,” “e,” and “f.” Blocks “b” and “c”
would be left blank.

When the cargo is late loaded aboard the car-
rier for 'shipment to the consignee, the cargo
checker records his tally on'the five copies at-
tached to the cargo and enters the appropriate
information on line number 27. At this point,the
terminal policy may require preparation of a
new document to be issued to the carrier as a
freight waybill. Or the cargo checker may obtain
the signature of the carrier, detach one copy tobe
retained in terminal records, and turn the other
copies over to the carrier.

. Consignee. Upon receipt of the shipment by
the consignee, it is again checked for quantity
and condition and the appropriate information
is entered in blocks “28” through “31” by the con-
signee, with one copy returned to the carrier to
be retained as a receipt of delivery.
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TALLYING CONTAINERS

Cargo tallying provides a continuing record of
the container from the time the container is un-
loaded from the ship until it is shipped from the
marshalling area. To accomplish this, checkers
are normally stationed at any or all of the follow-
ing locations:

o Each working shipside crane (transfer be-
tween ship and transporter).

© Each hatch or cell being worked.

INCOMING CONTAINERS

o Transfer point between lighterage and land
transporter (LOTS operation).

o Inthe marshalling area:

e Where containers are placed in, or re-
moved from, the container stack.

¢ Each container stuffing/stripping oper-
ation.

¢ Yard entry/exit point.

STEP 1.

For incoming containers, the documentation
element givesthe chief cargo checker adischarge
tally list for the container to be tallied from the
ship. If an automated system is not available,
TCMDs may be used.

STEP 2.
The chief cargo checker distributes these doc-

uments to the appropriate checkers, who then -

use them as tally sheets. As a container comes
off the ship, the checker compares the container
serial number with that shown on the tally list
(or TCMD, as appropriate), and:

© If the serial numbers agree, places a check
mark on the tally beside the number. (If
a listed container is not aboard the ship,
the checker so notes opposite the con-
tainer list number.)

© As appropriate, notes opposite the listed
container number such irregularities as:

CONTAINERS IN A MARSHALLING YARD

For containers arriving at the marshalling
yard from shipside, the cargo checker verifiesthe

container serial number against that shown on
the discharge tally list and makes the appropri-
ate entries as to yard location in blocks “25,”
“26,” and “27” of the TCMD. After the cargo
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¢ Damage to the container or its contents:.

® Broken or missing seals or locks, or in-
dication of tampering or pilferage.

¢ A container seal number differing from
that shown on the tally document.

STEP 3.

Cargo checkers record on the tally list serial
numbers of containers unloaded from the:ship
but not included on the discharge tally list or for
which no TCMD has been prepared.

STEP 4.

At the end of the shift, all cargo checkers meet
the chief cargo checker to iron out any discrep-
ancies. The chief then prepares a consolidated
tallylist which isturned in tothe documentation
element.

checker has signed the TCMDs, they are filed in
a TCMD marshalling yard file until the con-
tainer is ready to be cleared from the yard, or is
relocated in the yard. When the container is re-
located, the new location is entered in the TCMD.



CONTAINER STUFFING/STRIPPING
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Container stuffing/stripping is accomplished
primarily at the consignee/consignor area. It
will be necessary, however, to perform some stuff-
ing/stripping service at the water terminal
(marshalling area).

STEP 1.

The cargo checker at the stuffing/stripping lo-
cation receives a container content discharge
tally list, a TCMD for the container, and TCMD’s
for all cargo in the container. The container con-
tent discharge tally list is annotated in the fol-
lowing columns.

Serial Page Number — Enter the page num-
ber from the block in the upper right corner of
each TCMD for each TCN or shipment unit.

Pier Location — Enterbreakbulk point (BBP)
yard location.

Time — Enter the time the container is
stripped.

Tally Date — Enter the Julian date.

Piece Count — Enter a stroke tally (for ex-
ample, ) to verifythe numberinthe MANPCS
(manifested pieces) column of the tally list.

STEP 2.

Any discrepancies between the manifested
pieces and the actual pieces in the container are
noted by a pen and ink change to the tally list so
that the tally shows the actual number of pieces
received.

STEP 3.
The TCMDs are annotated with the following
data elements.

Block ““25a” — Enter “BBP.”

Block “25b” — Enter date cargo received at
BBP,

Block “25¢” — Enter BBP warehouse or yard
location of the cargo after it is staged.

STEP 4.

When clearance transport arrives to pick up
cargo from the BBP, the checker makes the fol-
lowing entries on the TCMD.

Block “29” — Enter day shipped (day cargo
released to consignee).

Block 30 — Optional use.

Block *31” — Get signature of individual re-
ceiving the cargo (and any optional remarks)
and pull a copy of the TCMD for the documen-
tation element.

STEPS.

At the completion of each shift, all cargo
checkers from that shift meet with the chief
cargo checker to compare tally lists and to rec-
oncile any discrepancies (for example, between
tally sheet and physical count). Based on data
derived from thetally lists, the chiefcargo checker
then prepares a consolidated discharge list which
he turns in together with TCMDs to the docu-
mentation section.

SUNMMARY

In this chapter we have talked about our “pa-
per tools.” As you have seen, the addresses iden-
tify the shipments and keep them moving. The
special handling labels help us keep down cargo
damage. They also help protect the cargo han-
dlers. You just don't want to drop a box marked
poison gas. Besides these markings, we dis-
cussed the documentation which helps us ac-
count for what we are handling.

This paperwork may seem unimportant when
compared with the large equipment used to load
and unload the ship. Nonetheless, without these
paper tools the transportation system would be
like a ship without a rudder, or an engine out of
oil. Sometimes it’s the little things that count.
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Safety is the responsibility of each and every person working in a terminal. As a
supervisor you have the responsibility of making sure that personnel working under
<  your supervision are performing their duties in safe areas.

CHAPTER 10 SAFETY IN TERMINAL OPERATIONS

- VESSEL ACCESS
GANGWAYS

Obstructions such as support bridles, dun-
nage, or ropes should be kept clear of the gang-
way so they will not block passage or cause
personnel to stumble.

When the end of the gangway overhangs the
water between the ship and the pier, a net or
other suitable protection should be rigged at the
foot of the gangway to prevent personnel from
falling into the water.

When the top of the gangway rests on or is
flush with the top of the bulwark, install steps
between the bulwark and the deck. Equip the
steps with a hand rail at least 33 inches high.

Ifthe foot of the gangway is more than one foot
away from the edge of the pier(apron), awalkway
equipped with 33-inch-high railings should be
used to bridge the gap.

A gangway is any ramp or stairway that is
used to board or leave a vessel. Personnel should
not be permitted to board or leave any vessel un-
til the following conditions are met. °*

The gangway used must be at least 20 inches
. wide, strong, securely fastened, and safely main-
tained.

. During the hours of darkness, the gangway
should be lighted to keep personnel from trip-
ping over steps or stumbling on floor ridges.
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The distance from the weather deck tothe pier
rises and falls with the tide, or as the ship is
loaded or discharged. Most gangways used today
have rollers on the-bottom which automatically
adjust to this change. But some gangways must

SVANCHT LADDERS - e

There should be at least one accessible ladder
for each gang working in a hatch. In cases where
the coaming or other structural features can't be
used to gain a handhold at the top of the ladder,
provide other means at the head of the ladder to
serve this purpose.

When any fixed ladder is visually unsafe, do
not permit personnel to use it.

When there is not 4 inches of clearance at the
back of the ladder rungs, the ladder is unsafe.

When using straight ladders, make sure that
they are of adequate strength, and long enough
to extend at least 36 inches above the coaming.
They must be properly secured against shifting
or slipping.

Should the angle of a ladder become so great
that it requires personnel to walk on the edges
of the treads, boards with cleats should be laid
on top of the ladder and secured.

When it is necessary to reach stowed deckload
or other cargo and no other safe means is avail-
able, use ladders or steps that are strong enough
and that are properly secured. Steps formed by

JACOFS LADDERS - - . -

When conditions are such that neither a gang-
way nor a straight ladder can be used, use a Ja-
cobsladder. Jacob’sladders areof thedoublering
or flat tread type. They must be well maintained
and properly secured. A Jacob’s ladder has to
hang without slack from its lashing or be pulled
up entirely.

When a barge, raft or logboom is being worked
alongside a larger vessel, use a Jacob’s ladder for
each gang working alongside unless other safe
means of access are provided.
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be either raised or lowered to adjust tothe change.
Inthese cases, someone aboard must be assigned
to periodically check the gangway to make sure
that it is properly adjusted.

the cargo itself are acceptable when the nature
of the cargo and the type of stowage permits.




BRIDGE PLATES AND RAMPS
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Bridgeor carplatesused afloat must bestrong,
equipped with side boards along the space
bridged, well maintained, and secured to pre-
vent movement.

Ramps for access of vehicles to or between ves-
sels must be strong, provided with side boards,
well maintained, and properly secured.

OPENING AND CLOSING HATCHES

COAMING CLEARANCE

Weather Deck. Be careful when bundles of
lumber or other smooth-sided deck cargo over 5
feet high is stowed within 3 feet of the hatch
coaming. Be especially careful when the person-
nel handling the beams and hatch covers are not
protected by at least a 24-inch clearing from the
coaming. In this case, provide a tautline along
the side of the deckload for their protection.

Intermediate Deck. Before intermediate
deck hatch covers and beams are removed or re-
placed by personnel, be sure there is a 3-foot
working space in the following places:

o Between the stowed cargo and the coaming
at both sides.

o At one end of all hatches having athwart-
ship beams.

o At both ends of those hatches with fore and
aft beams.

Exceptions to the above may be made when a

BEAM AND PONTOON BRIDLES

3-foot working space is not required on the cov-
ered portion of a partially opened hatch. Also, it
isnot required when lower decks have been filled
to beam height with cargo that provides a safe
surface upon which personnel can work.

Banana or other fitted gratings are considered
apart of the decking when properly placed within
the 3-foot area.

When bulkheads, lockers, reefer compart-
ments, or large spare parts are within 3 feet of
the coaming, provide grab rails or taut hand-
lines for the protection of the personnel handling

_beams and hatch covers.

These rules covering coaming clearance do not
apply to hatches that are opened by hydraulic or
other mechanical means. In all cases where the
3-foot clearance does not exist, take means to
prevent stowed cargo from shifting and falling
into the hold.

Do not use beam and pontoon bridles unless
they meet the following requirements.

- Bridles must be long enough to easily reach
the holes, rings, or other lifting attachments on
the beams and pontoons. The bridles must be of
the right strength, and must have been properly
taken care of.

Bridles for lifting hatch beams must be
equipped with toggles, shackles, hooks, or other

devices to keep them from being accidentally
moved from the beams. Hooks may be used only
when they are hooked into the standing part of
the bridle. Toggles must be at least 1 inch longer
than twice the longest diameter of the holes into
which they are placed.

Bridles used for lifting pontoons and plugs
must have the number of legs required by the
design of the pontoon or plug used. All the legs
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must be used. In cases where the use of a bridle
requires less than the number of legs provided,
idle legs should be hung on the hook or ring or
prevented from swinging free.

HANDLING BEAMS AND COVERS

At least 2 legs of all strongback and pontoon
bridles must be equipped with a fiber rope lan-
yard at least 8 feet long in good condition. The
bridleend ofthe lanyard maybe ofchain or wire.

When hatch covers or pontoons are stowed on
the weather deck level with the hatches, stack
them not closer than 3 feet from the hatch coam-
ing on the nonworking side of the deck. Whenon
the working side of the deck, stack them not
higher than the coaming. An exception to this is
if they are spread one high between coaming and
rail with no space between them. Keep a mini-
mum of 24-inch height of hatch coaming.

When these requirements cannot be met due
to the narrowness of the available deck area,
pontoons may be stowed more than one high
against the coaming. This is provided so that at
least a 24-inch height of hatch coaming is kept
on the working side of the vessel. If pontoons are
stowed closer than 3 feet to and higher than the
coaming on the nonworking side, secure them to
prevent movement.

When some of the small weather deck hatch
boards or similar covers on seagoing vessels are
removed from the beams for handling, cleaning,
or other operations, do not stow those removed on
those left in place.

Lay beams on their sides, or stand them on
edge close together and lashed. This does not ap-
ply when:

© The width of the flange of the beam is 50
percent or more of the height of the web.

© Theflange of the beam rests flat on thedeck
when the beam is stood upright.

Place strongback hatch coversand ponteons so
as not to interfere with a safe walkway on all

sidesofthe hatch. Secure them so they cannot be
tipped over or dragged into hatches or overboard
by drafts of cargo or ships gear. Use dunnage or
other suitable material under and between tiers
of strongbacks and pontoons. Place unshipped
strongbacks in an intermediate deck no closer
than 6 inches to the coaming. If placed closer
than 3 feet, secure them so that they cannot be
tipped or dragged into a lower compartment. If
this is not possible, move them to another deck.

Lash, lock, and secure any beam or pontoon

_ leftin place adjacent to a section through which

cargo, dunnage, equipment, or any other mate-
rial is being worked. This is to prevent it from
being moved accidentally. Remove all portable,
manually handled hatch covers. This includes
those bound together to make a larger cover from
any working section.

The roller hatch beam at the edge of the open
section of the hatch must be lashed or pinned
back so that it cannot be moved toward the open
section. '

Secure all sectional or telescopic hatch covers
of barges which open in a fore and aft direction
against movement while they are in an open
position.

When a hatch is to be covered, use hatch covers
ornight tents. Donot cover any partial hatch cov-
ering, such as alternate hatch covers or strips of
dunnage, with a tarpaulin. Secure all hinged or
folding hatch covers when in an upright position.
Do not open or close hatches while workers are
in the square of the hatch below.

VESSEL WORKING SUREACE

HATCH COVERING

Do not load or unload cargo, dunnage, or other
material at any partially opened intermediate
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deck unless the hatch at that deck is sufficiently
covered.



Donot handleorland cargo on orover a covered
hatch or ’tween deck unless all beams are in
place under the hatch covers.

Report to the hatch foreman all missing, bro-
ken, split, or poorly fitted hatch covers that would
jeopardize the safety of personnel. Do not work
in a section containing unsafe covers or in adja-

STOWED CARGO AND TEMPORARY LANDING PLATFORMS

Make sure that temporary tables on which
loads are to be landed are large enough and
strong enough to permit personnel to work in
safety.

When the edge of a hatch section is more than
8feethigher thanstowed cargo, it presents a dan-

DECK LOADS
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cent sections unless the flooring is made safe.
When the hatch covers or beams are not of uni-
form size, place them only in the hatch, deck, or’
section in which they fit properly.

Cover and guard the small trimming hatches
located in intermediate decks while working in
the hatch in which they are located.

ger of personnel falling in. Guard the edge with
a safety net.

In addition, when two gangs are working in
the same hatch on different levels, rig a safety
net and securely fasten it so as to prevent men or
cargo from falling.

Do not pass fore and aft, over or around deck
loads, unless there is a safe passage.

Do not permit signalmen to walk over deck
loads from rail to coaming unless there is a safe
passage.

SKELETON DECKS AND WEATHER DECK RAILS

Cargo must not be worked on a skeleton deck,
mechanical deck, or other superstructure unless
temporary flooring is provided. This is to make
a safe working surface.

OPEN HATCHES -

If it is necessary to stand at the outboard or
inboard edge of the deckload where less than 24
inches of bulwark, rail, coaming, or other pro-
tection exists, provide some means of protection
against falling from the deckload.

Keep removable weather deck rails in place
except when cargo operations require their re-
moval. If they have to be removed or replaced, dc
it as soon as cargo operations are completed.

All open weather hatches not protected by 24
inches of coaming must be guarded to protect
working personnel. Use tautlines to guard these
at a height of 36 to 42 inches above the deck ex-

BARGES

cept on the side on which cargo is being worked.
Secure portable stanchions or uprights to pre-
vent accidental moving.

Do not permit personnel to walk along the
sides of covered lighters or barges with coamings
more than 5 feet high unless there is a 3-foot
clear walkway, grab rail, or taut handline
provided.

\

Personnel must not be allowed to walk or work
on the decks of barges to be loaded unless the

walking or working surfaces have been deter-
mined by visual inspection to be safe and sound.
If in the course of discharging a barge, an un-
sound deck surface is discovered, stop work and
do not resume until temporary means to insure
a safe working surface is made.
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FRESHLY PAINTED OR OILED DECKS

If decks are wet with fresh paint or oil, do not
permit personnel to engage in operations until
necessary walking and working areas have

been made safe by the use of suitable nonskid
materials.

SHIP’S GEAR

CERTIFICATION AND LIMITATION REQUIREMENTS

Before using gear, make sure that it has a cur-
rentand valid registration and certificate. These
certificatesindicate that the cargo gearhasbeen
tested, examined, and heat-treated by or under
the supervision of persons or organizations de-
fined as competent to make register entries and
issue certificates.

Do not exceed the safe working load as speci-
fied in the cargo gear certification papers, nor
the safe working load marked on the booms. Do
not use any unsafe rigging gear.

EQUIPMENT HANDLING REQUIREMENTS

The specific safety guidelines in using ship’s
gear are as follows.

STOPPERS

Make sure that chain topping lift stoppers are
in good condition, equipped with manila tails,
and long enough to allow not fewer than three
half-hitches in the chain.

Secure chain stoppers in such a manner that
their links are not bent by being passed around
fittings. The point of attachment must be strong
and located so that the stopperisin line with the
normal topping lift lead at the time the stopper
is used.

Patent stoppers of the clamp type are suited to
the size of the rope used. Maintain clamps in
good condition and free of paint and dirt which
would prevent their being drawn tight.

FALLS

The end ofthe winch fall is secured to the drum
by clamps, U-bolts, shackles, or some other
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equally strong method. Do not use fiber rope
fastenings.

Winch falls are not to be used with fewerthan
three turns on the winch drum.

Eyes in the ends of wire rope on cargo falls are
not to be formed by knots. In single part falls,
they are not formed by wire rope clips.

When the design of the winch permits, the fall
is wound on the drum so that the control mech-
anism moves in the same direction as the load.

When you are required to work in the bight
formed by the heel block, rig a preventer of at
least %-inch diameter wire rope, wound reason-
ably snug and secure. This is to hold the block
and fall in case the heel block attachments fail.
When conditions do not allow for the fitting of a
wirerope preventer of the required size, themax-
imum possible protection must be provided.

If the heel block is not being used, secure it so
that it remains in its normal operating position.
However, this does not apply when the heel block
is located at least 10 feet above the deck when at
its lowest point.




COAMING ROLLERS

Portable coaming rollers are secured by wire
preventers in addition to the regular coaming
clamps.

CARGO HOOKS

Place cargohooks asclose to the junction of the
falls as the assembly permits. In no case should
they be farther than 2 feet from it. This does not
apply when the construction of the vessel and the
operation in progress are such that fall anglesin
excess of 120 degrees do not normally occur.
Overhaul chains are not to be shortened by bolt-
ing or knotting.

CARGO WINCHES

When moving parts of winches or other deck
machinery present a hazard, guard them to pre-
vent an accident.

Except for short handles on wheel-type con-
trols, do not permit winch operators to use winch
control extension levers. An exception is if they
are provided by either the ship or the owner. Such
levers must be strong and securely fastened with
metal connections at the fulcrum and at the per-
manent control lever.
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Winches are not to be used if control levers op-
erate with excessive friction or play.

Double gear winches or other winches equipped
with a clutch are not to be used unless a positive
means of locking the gear shift is provided.

When changing gears on a two-gear winch,
there is to be noload other than the fall and cargo
hook assembly on the winch.

Report immediately any defect or malfunction
of winches to the officer in charge of the vessel.

Temporary seats and shelters for winch oper-
ators which create a hazard to the winchmen or
other workers are not to be used.

ELECTRIC WINCHES

When the electromagnetic or other service
brake is unable to hold the load, the winch is not
to be used.

Winches are not to be used when one or more
control points, either hoisting or lowering, is not
operating properly. Do not allow personnel to
tamper with or adjust electric control circuits.

When winches are left unattended, the power
is to be shut off or control levers locked at the
winch or the operating control.

RIGGING GEAR

When alternative positions for securing guys
are provided, the guys are to be placed so as to
produce a minimum stress without permitting
the boom to jackknife.

The head of the amidship boom is spotted no
farther outboard of the coaming than is neces-
sary for control of the load.

The following procedures should be observed
when rigging or using preventers.

Preventers are to be properly secured to suit-
able fittings other than those to which the guys
are secured. They are to be as nearly parallel to
the guys as available fittings permit.

The leads of preventers to cleats are to be such
that thedirection of the line pull of the preventer
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is parallel to the plane of the surface on which
the cleat is mounted. This applies unless the
cleat is also a chock and the hauling part is led
through the chock opening.

Guys and associated preventers are to be ad-
justed to share the load equally where cargo op-
erations are being conducted by burtoning. Leave
the guy slack where guys are made and intended
for trimming purposes only, and where the pre-
venter is intended to perform the function of

the guy.

The following safety precautions should be ob-
served when operating cargo booms.

Do not run cargo runners across the hatch
coaming.

Do nothandledraftsthat exceed the safe work-

ing load of the rigging.

Continually check all rigging during cargo op-
erations. This is the responsibility of the hatch
foreman and deck men.

Since the weight on a topping life increases as
a boom is lowered, instruct deck crews to take
enough turns on a cleat or cathead while the
boom is high. This is to insure having control of
it when it reaches a low position.

Exercise particular care to avoid overloading
or putting shock loads on the cargo gear when
the boom is at a low angle.

Keep tension on married falls as low as possi_-.

ble during a lift to avoid excessive tension on the
guys.

Use slings as short as cargo permits, and keep
the hook as close to the junction of the falls as
possible.

Avoid letting a loaded boom rest against a stay,
shroud, or other fixed object, as the resultant
bending may cause the boom to fail.

Inspect booms before starting work, and use
any that are visibly bent with extreme caution
because of their weakened condition. Before ap-
plying power to a guy, be sure that the gooseneck
is free to turn by heaving on the guy by hand.

Keep the loads as close to the rail, deck, and
coaming (as low) as possible.

Avoid severetightening of even very lightloads.
This is because a difference of only a foot or two
in the height of the load may increase the stress
tremendously.

Keep the heads of the two booms as close to-
gether and as high as possible to reduce the ten-
sion on the falls and therefore the guys. This is
effective at any given height in the junction of
married falls.

When the amidship boom angles inboard from
itsheel, placethe guy at right anglestotheboom,
as seen by looking up from on deck.

When the amidship boom is fore and aft, place
the guy at a right angle to the boom when min,
imum tension is desired.

When the boom angles outboard from its heel,
place the guy abreast the heel or as far behind it
as possible without permitting the boom to jack-
knife.

Cargo falls under load should not be permit-
ted to chafe on any standing or other running
rigging.

Where a bull wire is taken to a gypsy head for
the purpose of lowering or topping a boom, the
bull wire is secured to the gypsy head by shackle
or other equally strong method. Securing it by
fiber rope fastening is not considered sufficient.

When, in lowering or topping a boom, it isnot

‘possibleto secure the bull wiretothe gypsy head,

or when the topping lift itself is taken to the
gypsy head, enough turns (in no case less than
five) are to be used.

GEAR AND EQUIPMENT OTHER THAN SHIP'S GEAR

All gear and equipment is to be inspected be-
fore use. Inspections are also to be made at in-
tervals during its use to make sure that it issafe.
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Any gear that is found upon such inspection to
be visibly unsafe is not to be used until it ismade
safe.



All special cargo handling gear, such as shack-
les, ropes, or chain, is to be tested as a unit before
initially being put into use. The weight must be

FIBER ROPE AND FIBER ROPE SLINGS

Use the following table on fiber ropes to deter-
mine the safe working load of various sizes of
manila rope and rope slings at various angles.
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plainly marked on any article of cargo handling
gear hoisted by ship’s gear and weighing in ex-
cess of 2,000 pounds.

Exceptions to these safe working loads are al-
lowed for certain items when recommended by
the manufacturer.

MANILA ROPE
(In pounds or tons of 2000 pounds)
Single Leg 60° 45° 30°
Circumference Diameter
(inches) (inches) T /)\ /\
C ) cC—3 ( —1 lé]
34 /a 120 Ibs 2401bs 170 tbs 120 1bs

1 5/16 200 346 282 200
1/g g 270 467 380 270
114 716 350 605 493 350
13/g 18/32 450 775 635 450
11/2 2 530 915 798 530
13/4 916 690 1190 973 690
2 5/e 880 1520 1240 880
2/a 34 -1080 1870 1520 1080
2/2 1316 1300 2250 1830 1300
23/4 /g 1540 2660 2170 1540
3 1 1800 3120 2540 1800
3/a 11/16 1.0 tons 1.7 tons 1.4 tons 1.0 tons
3/2 1/e 1.2 2.1 1.7 1.2
39/4 14 1.35 2.3 1.9 1.35
4 15/18 1.5 2.6 2.1 1.5
41/, 11/2 1.8 3.1 2.5 1.8
5 15/g 2.25 3.9 3.2 2.25
51/2 194 2.6 45 3.7 2.6
6 2 3.1 54 44 3.1
6'/2 2/g 3.6 6.2 51 3.6

When synthetic fiber ropes are substituted for
manila ropes of less than 3-inch circumference,
the substitutes are to be of equal size. Wheresyn-
thetic fiber ropes are substituted for manila
ropes of 3-inch circumference or more, the size
of the synthetic rope is to be determined from
the formula:

C =0.6Cs2 +0.4C,2
=The required circumference

of the synthetic rope in
inches.

Where: C

Cs =The circumference to the
" nearest one-quarter inch of

a synthetic rope having a’
breaking strength not less

than the breaking strength

of the size manila rope that
would be required by this

section.

Cn =Thecircumference ininches
of manilarope that would be
required by this section.
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WIRE ROPE AND WIRE ROPE SLINGS

Use the following tables on wire rope and wire
rope slings to determine the safe working loads
of various sizes and classifications. For sizes,
classifications and grades not included in these
tables use the safe working load recommended
by the manufacturer.

Do not cover protruding ends of strands in
splices on slings and bridles.

Where “U” bolt wire rope clips are used to form
eyes, use the table to the right to determine the
number and spacing of clips. Apply the “U” bolt
sothatthe “U” sectionisin contact with thedead
end of the rope. Never secure wire rope by knots
except on haul back lines on scrapers.

U-BOLT WIRE ROPE CLIPS

Improved plow Number of clips | Minimum
steel, rope Drop Other | spacing
(diameter inches) forged | material{ (inches)

V2 3 4 3
%o 3 4 3%
Yo oo 4 5 42
L/ TN 4 5 5V
1 4 6 6
1% . 5 6 634
1 oo 5 7 72
1% ... 6 7 8Va
12 6 8 9

*Three clips shall be used on wire size less than

Y2-inch diameter.

INDEPENDENT WIRE ROPE CORE, WIRE ROPE AND WIRE ROPE SLINGS

(In tons of 2000 pounds)
Rope SINGLE LEG
D_lameter Vertical Choker
(inches) A 1 8 T C A | 8 | C
6 x 19 CLASSIFICATION
a 0.59 0.56 0.53 0.44 0.42 0.40
) 1.3 1.2 1.1 0.98 0.93 0.86
1/2 23 2.2 2.0 1.7 1.6 15
5/a 3.6 3.4 3.0 2.7 25 2.2
34 5.1 4.9 4.2 3.8 3.6 3.1
/g 6.9 6.6 5.5 5.2 4.9 4.1
1 9.0 8.5 7.2 6.7 6.4 54
1'/s 11.0 10.0 9.0 8.5 7.8 6.8
6 x 37 CLASSIFICATION
14 13.0 12.0 10.0 9.9 9.2 7.9
13/g 16.0 15.0 13.0 12.0 1.0 9.6
11/2 19.0 17.0 15.0 14.0 13.0 11.0
13/4 26.0 24.0 20.0 19.0 18.0 15.0
2 33.0 30.0 26.0 25.0 23.0 20.0
2V/4 41.0 38.0 33.0 31.0 29.0 25.0
(A)— Socket or Swaged Terminal attachment.
(B)—Mechanical Sleeve attachment.
(C)—Hand Tucked Splice attachment.
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WIRE ROPE SLINGS

®

(In tons of 2000 pounds)
TWO-LEG BRIDLE OR BASKET HITCH
60° 45° 30°
Rope Vertical é
Diamet,
(incheese)r A [_él
A | B ] c A | B | ¢C A ] B ] ¢C A | B | C
6 x 19 CLASSIFICATION

Va 1.1 1.0] 0.99| 095| 0.88| 0.85| 0.77| 0.79] 0.70| 0.55]| 0.51 | $.49

<7 2.4 22| 2.1 2.1 1.9 1.8 1.7 1.6 1.5 1.2 1.1 1.1

1 4.3 39| 3.7 3.7 3.4 3.2 3.0 2.8 2.6 21 (2.0 1.8

5% 6.7 6.2 | 5.6 5.8 53 4.8 4.7 4.4 4.0 33 | 3.1 2.8

Y 9.5 88| 7.8 8.2 7.6 6.8 6.7 6.2 55 48 | 44 3.9

78 13.0 |12.0|10.0 (11.0 |(10.0 8.9 9.1 8.4 7.3 64 |59 51

1 17.0 | 15.0 |13.0 (140 |[13.0 {11.0 ]12.0 |11.0 9.4 8.4 7.7 6.7

18 | 21.0 | 19.0 |17.0 |18.0 {[(16.0 }14.0 |15.0 |13.0 [12.0 100 | 9.5 8.4

6 x 37 CLASSIFICATION

1% | 25.0 | 22.0| 20.0 {210 |19.0 |17.0 | 17.0 |16.0 | 140 | 120 | 11.0 9.8
13 | 30.0 | 27.0 ] 240 | 260 [23.0 | 20.0 | 21.0 |19.0 | 170 | 150 { 13.0 | 12.0
112-| 35.0 | 32.0 | 28.0 | 30.0 [27.0 [ 24.0 | 25.0 {22.0 |20.0 | 170 [ 16.0 | 14.0
134 | 48.0 | 43.0| 38.0 | 410 |37.0 | 33.0 134.0 {30.0 |27.0 | 240 {21.0 | 19.0
2 | 62.0 |55.0| 49.0 1 53.0 |48.0 | 43.0 | 43.0 |39.0 |35.0 | 31.0 | 28.0 | 25.0

(A)—Socket or Swaged Terminal attachment.

(B)—Mechanical Sleeve attachment.

(C)—Hand Tucked Splice attachment.

The following limitations apply to the use of
wire rope. '

" Aneyesplice madein any wire rope must have
notlessthan three full tucks. However, donot use
this in place of another form of splice or connec-
tion which is safe to use.

Except for eye splices in the ends of wires and
for endless rope slings, each wire rope used in

hoisting or lowering, or in bulking cargo, must

CHAIN AND CHAIN SLINGS

consist of one continuous piece without knot or
splice. Eyes in wire rope bridles, slings, or bull
wires are not to be formed by wire rope clips or
knots.

Wire rope is not to be used as cargo handling
gear if, in any length of eight turns, the total
number of visible broken wires exceeds ten per-
cent of the total number of wires. Also, it is not
used if the rope shows other signs of excessive
wear, corrosion, or defect.

~ Use the following table on chains and chain
slings to determine the maximum safe working
loads of various sizes of wrought iron and alloy

steel chains and chain slings. Higher safe work-
ing loads are allowed when recommended by the
manufacturer. Proof coil steel chain, also known
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®

WROUGHT IRON CHAIN
(In pounds or tons of 2000 pounds)
Nominal Single Leg 60° 45° 30° -
Size .
Chain :
nches \:L Al é Lé'_w
(inches)
*Va 1060 bs 1835 Ibs 1500 Ibs 1060 Ibs
*5/16 1655 2865 2340 1655
3/g 2385 2.1 tons 3370 2385
*7/16 3250 2.8 2.3 tons 3250
12 2.1 tons 3.7 3.0 2.1 tons
*946 2.7 4.6 3.8 2.7 .
5/a 33 5.7 4.7 33 .
34 : 4.8 . 8.3 6.7 4.8
/g ..6.5° 11.2 9.2 6.5
1 8.5 147 12.0 8.5
18 10.0 17.3 14.2 10.0
114 12.4 214 17.5 12.4
13/g 15.0 25.9 211 15.0
11/2 17.8 30.8 25.2 17.8
15/ 20.9 36.2 29.5 20.9
13/4 242 42.0 343 242
17/g 27.6 -47.9- 39.1 27.6
2 31.6 .54.8 44.8 31:6
*These sizes of wrought iron chain are no longer manufactured in the United States. B
ALLOY STEEL CHAIN
(In tons of 2000 pounds)
Nominal Single Leg 60° . 45° 30°
Size .
Chain . g .
nches % - é é: P
(inches) :
a 1.62 2.82 2.27 1.62
38 3.30 5.70 4.65 3.30
12 5.62 9.75 7.90 5.62
5/a 8.25 14.25 11.65 8.25
3/a 115 19.9 16.2 11.5
7/a 143 - .. 249 .- . --20.3 143 .
1 19.3 - 336 . 27.3". 19.8
11/g 22.2 38.5_ 31.5 22.2
114 28.7 49.7 40.5 28.7
13/ 33.5 58.0 47.0 33.5
11/ 39.7 68.5 56.0 39.7
15/g 425 73.5 59.5 42,5
13/4 47.0 81.5 62.0 47.0
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as common or hardware chain, or other chain not
recommended for slinging or hoisting by the
manufacturer, is not to be used for hoisting
purposes.

All sling chains, including end fastenings, must
be given a visual inspection before being used on
the job. A thorough inspection includes inspect-
ing for wear, defective welds, deformation, and
increase in length of stretch.

Interlink wear, not accompanied by stretch in
excess of 5 percent, is to be noted. The chain is to
be removed from service when maximum allow-
able wear at any point of the link, as indicated
in the table, has been reached.

Chain slings are to be removed from service if
any section shows a measured increasein length
greater than 5 percent, or if raised scarfs or de-
fective welds appear.

SHACKLES

FM 55-17

All repairs to chains are to be made under
qualified supervision. Links or portions of a chain
found to be defective must be replaced by links
having proper dimensions. Replacement links
must be made of material similar to that of the
rest of the chain. Before repaired chains are re-
turned to service, they must be proof tested
to the proof test load recommended by the
manufacturer.

Wrought iron chains in constant use are
strengthened or normalized at intervals not ex-
ceeding 6 months with recommended procedures
for annealing or normalizing. Alloy chains are
not to be tempered.

A load is not to be lifted with a chain having a
kink or knot in it. Do not shorten any chain by
bolting, wiring, or knotting.

Usethetable on the right todetermine the safe
working loads of varioussizes of shackles. Higher
safe working loads are allowed when recom-
mended by the manufacturer.

Screw pin shackles are to have their pins
moused. This is true except in cargo hook
assemblies. - R

HOOKS OTHER THAN HAND HOOKS

SAFE WORKING LOADS FOR SHACKLES

(In tons of 2000 pounds)

Pin Safe

Material size (inches) diameter | working
(inches) load

Y2 e 5% 1.4
7 T Ya 2.2
I e Vs 3.2
L/ 1 43
D [ 1Vs 5.6
D 1 1% 6.7
Ve i 1% 8.2
1% ..o 1%2 10.0
12 i 1% 11.9
1% .o 2 16.2
2 e 2V 21.2

Use manufacturer’s recommendations to de-
termine the safe working loads of specific and
identifiable hooks. Hooks for which no applica-
ble manufacturer’s recommendations are avail-
able must be tested before being used. The owner/
shipper should maintain a record of the dates
and results of such tests.

Apply loads to the throat of the hook, since

loading the point overstresses and bends or
springs the hook. Inspect hooks regularly to see
that they have not been bent by overloading. Do
not use bent or sprung hooks.

The teeth of case hooks are to be kept in good
condition. Keep the jaws of patent clamp-type
plate hooks in safe condition so that they will
grip the plates securely.
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PALLETS

Pallets should be of such material and con-
struction and should be maintained so as to sdafely
support and carry loads being handled on them.
Fastenings of reusable pallets are bolts and nuts,
drive screws, annular threaded nails or fasten-
ings of equal strength.

Wing or lip-type pallets hoisted by means of
bar bridles must have an overhanging wing or lip

CHUTES, GRAVITY CONVEYORS, AND ROLLERS

Chutes used in the manual handling of cargo
must be long enough and strong enough for the
use to which they are put. Chutes must be kept
free of splinters and sharp edges which could
stop or damage cargo. Also, make sure that
sideboards are tall enough to prevent cargo from
falling off.

Chutes and gravity roller sections must be
firmly placed or secured to prevent movement.

POWERED CONVEYORS

at least 3 inches long. Loaded pallets which are
found to be damaged or otherwise unsafe should
be placed on good pallets before being hoisted on
or off the vessel.

Bridles used to handle flush end or box-type
pallets should be made inh such a manner as to
prevent them from coming loose from the pallet
under load.

Gravity rollers should be strong enough to
withstand the weight of the materials placed on
them. Lock rollers in position to prevent them
from falling or jumping out of the frame. Keep
roller frames free of burrs and sharp edges.

Itissometimesnecessary tofinda waytobrake
objects at the delivery end of the roller or chute.

Readily accessible “stop” controls are provided
for use in an emergency. DO NOT allow anyone

RAIN TENTS

to work around a power conveyor unless an op’
erator is on duty at the conveyor controls.

When using rain tents, secure lanyards to pad
eyes or other fixed structures of the vessel which
are strong enough to hold them, or secure them

TOOLS

to objects which are heavy enough to withstand
the breaking stress of all lanyards attached.

The following precautions should be observed
regarding the use of tools.

Tools which are visibly unsafe should not be
used for any purpose.

Portable electric tools which are held in the
hand must be equipped with switches of the type
that are manually held in a closed position.

All portable, power-driven circular saws must
be equipped with guards above and below the
base plate or shoe. The upper guard should cover
the saw to the depth of the teeth, except for the
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minimum arc required to permit the base to be
tilted for level cuts. The lower guard should cover
the saw to the depth of the teeth, except for the
minimum arcrequired to allow proper retraction
andcontact withthe work. When thetool is with-
drawn from the work, the lower guard should
automatically and instantly return to the cov-
ering position.

The officer in éharge of the operation must
notify the ship’s master before using the ship’s
electric power for the operation of any ofhis elec-

tric tools and equipment.



The frames of portable electric equipment and
tools, except double-insulated tools approved by
Underwriter’s Laboratories, Inc., must be
grounded through a separate wire which is
grounded at the source of the current.

MECHANICALLY POWERED VEHICLES

Make sure that all automotive equipment is
maintained in good working order, and that
safety devices are not removed or made inoper-
ative.

Except as noted below, forklift trucks should
be equipped with overhead guards securely at-
tached to the machines. The guards protect the
operator from boxes, cartons, packages, bagged
material, and other similar items of cargo which
may fall from the load being handled or from
stowage.

The guards should not interfere with good vis-
‘ibility. Openings in the top of the guard should
not exceed 6 inches in one of the two dimensions,
width or length. Larger openings are permitted
provided no opening is larger than the smallest
unit of cargo that is likely to fall on the guard.

The guards should be large enough to extend
over the operator in all normal circumstances of
truck operation including forward tilt. .

In forklift trucks equipped with a single tilt
cylinder, associated parts should not cause the
overhead guard to injure the operator.

The overhead guard may be removed only at
times when the construction of the truck-issuch
that the presence of such a guard would prevent
the truck from entering working spaces, orif the
operator cannot be injured by low overhead ob-
structions.

Every crawler-type, rider-operated, bulk cargo-
moving vehicle must be equipped with an oper-
ator’s guard that protects the operator, when
seated, against injury from contact with a pro-
jection overhead. Guards and their attachment
points must be made so as to be ableto withstand
a load applied horizontally at the operator’s
shoulder level equal to the drawbar pull of the
machine.

FM 55-17

Circuits grounded other than by means of the
structure of the vessel on which the equipment
is being used must be checked to insure that the
circuit between the ground and the grounded
power conductor is of low resistance.

Guards may not be required when the vehicle
is used in situations in which the possibility of
the seated operator coming in contact with pro-
jecting overheads does not exist.

Every truck operated from an end platform or
pedal position must be equipped with an opera-
tor’s platform guard of such design that it per-
mits rapid and unobstructed exit.

Guards must be able to withstand without ex-
cessive deflection a load equal to the weight of
the loaded machine.

Forks, fork extensions, or other attachments
must be secured to prevent them from acciden-
tally being detached.

The vehicle weight, with and without remov-
able counterweights, must be clearly posted on
all mechanically-powered vehicles which are
lifted aboard vessels.

The rated capacity of every forklift truck, with
and without removable counterweights, must be
posted on the vehicle in such a manner as to be
readily visible to the operator.

Loads in excess of the rated capacity must not
be lifted or carried by forklift trucks. Ifloads are
lifted by two or more.trucks working in unison,
the total weight must not exceed the combined
safe lifting capacity of all the trucks.

No load on a forklift truck or industrial crane
truck may be suspended or swung over any per-
sonnel. .

When mechanically-powered vehicles are used,
adequate provisions must be made to insure that
the working surface can support the vehicle and
load, and that hatch covers, truck plates, or other
temporary surfaces cannot be broken loose by
movement of the vehicle.
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When mechanically-powered vehicles are left
unattended, the controls must be shut off, brakes
set, and the forks, blade, or scoop must be placed
in the lowered position.

When forklift trucks or other mechanically-
powered vehicles are being operated on open-
deck-typebarges, the edges of thebarges must be

CRANES AND DERRICKS

guarded by railings, sideboards, timbers, or other
meansthat are ableto prevent vehicles from roll-
ing overboard. When operated on covered light-
ers where door openings other than those being
used are left open, means must be taken, as nec-
essary, to prevent vehicles from rolling overboard
through such openings.

The crane weight must be posted on all mobile
craneshoisted aboard vessels for temporary use.

All types of cranes must be equipped with a
durable rating chart visible to the operator. This
chart covers the complete range of the manufac-
turer’s capacity ratings, for which the cranes are
certified where required. The rating chart in-
cludes all operating radii for all permissible boom
lengths and jib lengths, with and without out-
riggers that may be fitted. It also includes alter-
native ratings with optional equipment affecting
such ratings, and all necessary precautions or
warnings.

Operating controls must be marked or an ex-
planation posted at the operator’s position to in-
dicate the function. A boom angle or radius
indicator must be fitted where necessary.

All shore-based derricks must be clearly
marked to indicate all applicable capacity rat-
ings. This is based on manufacturér’s (or design)
data for which certified. Such ratings and any
necessary precautions or warnings must be vis-
ible to the operator. Operating controls must be
marked or an explanation posted at the opera-
tor’s position to indicate their function.

Therated safe working loadsof each craneand
derrick are not to be exceeded. Counterweights
in excess of manufacturer’s (or design) specifi-
cations must not be fitted. All equipment must
be used in accordance with manufacturer’s spec-
ifications and recommendations.

Pulling barges or rail cars and bulling cargo
in such a way as to exert side loading stresses
upon crane booms are not permitted.
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No crane or derrick should be used where a
visible defect affecting safe use exists."

Every crane used to load or discharge cargo
into or out of a vessel must be fitted with a load
indicating device or alternative device in proper
working condition which will provide, as a
minimum:

o Adirect indication, in the cab, of the weight
being hoisted

© An indication, in the cab, of the radius and
load at the moment.

Devices may also be used which will prevent
an overloaded condition from occurring.

The accuracy of a load indicating device, a
weight-movement device, or an overload protec-
tion device must be within a range of not less
than 95 percent nor more than 110 percent of the
actual true total load (5 percent overload, 10 per-
cent underload). These devices permit the oper-
atorto determinebefore making any lift that the
indicating or substitute system is operating.
Checks on accuracy using known values of load
must be performed at the time of every certifi-
cation survey, and at additional times as may be
recommended by the manufacturer.

When the load indicating device or alternative
system is placed in the supporting system (crane
structure) so that its failure could cause the load
to be dropped, its strength is not to be the limit-
ing factor of the supporting system. Markings
are to be placed giving:

© Units of measure in pounds or both pounds
and kilograms




‘ SLINGING .

® Capacity of the indicating system
® Accuracy of the indicating system
~ ® Operating instructions and precautions.

In the case of systems using indioatlons other

than actual weights, the following data. must be

provided:
¢ Capacity of the system
¢ Accuracy of the system
® Operating instructions and precautions -
- ® The means of measurements.

Ifthe system used does not automatically stop
when the crane reachesits load limits, markings
must be provided giving the make and mode] of,
the device installed, adescription of what it does,
how it is operated, and any necessary precau-
tions regarding the system. All weight indica-
tions, other types of loading indications, and

HANDLING CARGO **°
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other data required should be readily visible to
the operator. .

All load indicating devices must be working
over the full operating radius. Overall accuracy
is based on actual applied load and not-on full
scale(full capacity) load.

'Working areas within the swing radius of the
outermost part of the body of a revolving crane
must be temporarily guarded by ropes or other
suitable means during cargo operations. This is
to prevent personnel from being caught between
the body of the crane and fixed parts of the vessel
or of the crane itself.’

Dunng the hours of darkness, make sure that
enoughlightis prov1ded inthe Work areato carry
out operations safely. . ., .

The posted safe working loads of mob1le crawl-
er or truck-mounted cranes under the condi-
tions of use must not be exceeded: '

Make sure that drafts are securely slung prior
to hoisting. Remove any loose dunnage or debr1s
sticking out from the draft. Sl

Cargo handlmg bridles (such as pallet bndles)
which are to remain attached to the holstlng
gear while hoisting drafts must be’ attached by
shackles or other positive means. This is to pre-
vent them from accldentally coming loose from
the cargo hook.

When holstlng long drafts such as lumber,
pipe, dunnage, and other pieces, use double slings
to prevent the top pieces from sliding off.

Double slings must be used :on unstrapped
dunnage, except when it is impractical to:use
them because of the size of the hatch or deep tank
openings.

Case hooks must not be used for handllng
¢ases into or ‘out of the vessel, unless the cases
are speclfically made to be handled by this
means: . - 4 Lo

, Bales of cotton, wool ‘cork, Wood pulp, gunny
bags, or other similar artlcles should’ not be
ho1sted into or out of the vessel by their straps.

(An exceptlon to thls is if the straps are strong
enough | to support the we1ght of the bale and two
hooks.)

Loads requlrlng contlnuous manual gu1dance
whlle in motion must be prov1ded w1th tag lines.

Draﬁ;s should not be: holsted unl ess the winch
or.crane:operator(s) can clearly see the draft-it-
self or see the signals of any- slgnalman associ-
ated with the operation. -

BUILDING DRAFTS

Build drafts so that cargo will not fall from
them.

Do not load buckets or tubs used in handling
bulk cargo above their rims.
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STOWED CARGO, TIERING, AND BREAKING DOWN

In breaking down, take precautions to prevent
the remaining cargo from falling. Before secur-
ing any reefer compartment, check to make sure

BULLING CARGO

that no personnel remain inside. Make frequent
checks to insure the safety of any personnel
working alone in a tank or cargo compartment.

Bulling cargo is normally done with the bull
lineled directly from the heel block. Bulling may
be done from the head of the boom when the na-
ture of the cargo and the surface over which it is
dragged are such as to avoid stalling the load. It
may also be done when the winch actually does
not have enough strength with the purchase
used to overload the boom.

Falls from cargo booms of vessels should not be
used to move scows, lighters, or railroad cars.

Snatch blocks should be used to pfovide a fair
lead for the bullline. Thisisto avoid unnecessary

CONTAINERIZED CARGO

dragging of the bull line against coamings and
obstructions.

Snatch blocks should not be used with the
point of the hook resting on the flange of abeam,
but must be hung from padeyes, straps, or beam
clamps. Snatch blocks or straps are also not to
be fastened to batten cleats or other insecure
fittings.

Beam or frame clamps should be secured to the
beam in such a manner as to minimize the pos-
siblity of their slipping, falling, or being pulled
from the beam.

For the purpose of this section, the term “con-
tainer” means areusable cargo containerofrigid
construction and rectangular configuration. It is
intended to contain one or more articles of cargo
or bulk commodities for shipment aboard a ves-
sel.ltiscapable of using one or more other modes
of transport without intermediate reloading. The
term includes completely enclosed units, open
top units, half or other fractional height units,
units incorporating liquid or gas tanks, and any
other variations serving the same basic purpose.
All must fit into the container system, demount-
able or with attached wheels. The term, however,
does not include cylinders, drums, crates, cases,
cartons, packages, sacks, unitized loads, or any
other of the usual forms of packaging. "

. Every cargo container must be permanently
marked in pounds as to: - '

® The weight of the container when empty

® The maximum cargo weight that the con-
tainer is intended and designed by its
manufacturer to carry

® The sum of these two weights.
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No container is to be loaded aboard or dis-
charged from any vessel by means of hoisting
ship’s cargo handling gear or shore crane or der-
rick unless the following conditions have been
met.

An empty container must be identified as an
empty container. This can be done either by
marking or in cargo stowage plans, or by both
means.

The actual gross weight of a loaded container
must be plainly marked so as to be seen by the
operator of the crane or other hoisting equip-
ment, or the signalman. The actual gross weight,
the exact stowage position, and the serial num-
ber or other positive identification of that spe-
cificcontainer must be available to all personnel
involved in the operation.

Every outbound loaded container received at
a marine terminal ready to load aboard a vessel
without further consolidation or loading must be
weighed to obtain the actual gross weight, either
at the terminal or elsewhere, before loading
aboard a vessel.



NOTE: The following statements do not
pertain to open-type vehicle-
carrying containers and those built
and used solely for carrying com-
pressed gases.

When container-weighing scales are located
at a marine terminal, any outbound container
with a load consolidated at that terminal must
be weighed to obtain an actual gross weight be-
fore loading aboard a vessel.

When there are no container-weighing scales
available, the actual gross weight may be cal-
culated. This is provided that accurate weights
of all contents are known and a list of the same
including the empty container weight is totaled
and posted on the container. Suchlist of contents
may refer to cartons, cases, or other means of
packaging. It need not specifically identify the
commodity or commodities involved except as
otherwise required by law. Inbound containers
are subject to random sample weight checks at
the nearest weighing facility. If errors are found
in the weight of the containers, they may not be
allowed to be loaded on the vessel.

If loaded inbound containers from foreign
ports have not been weighed, they must have the
calculated weight posted in the manner de-
scribed above. All loaded inbound containers
from foreign ports must be subject to random
sample weight checks at a time satisfactory to

HAZARDOUS CARGO
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the Administration. This weight check may be
at any time up to unloading the contents of the
container at the terminal or until the container
is delivered unopened to the land carrier. When
such checks indicate incorrect weight of the con-
tainers, some suitable means to protect the safety
of the personnel involved must be taken during
discharge to assure safety until the correct
weights are furnished.

Any scale used within the United States to
weigh containers must meet the accuracy stand-
ards of the state or local public authority in
which the scale is located.

No container is to be hoisted if its actual gross
weight exceeds the weight marked, and it may
not be hoisted if it exceeds the capacity of the
crane or other hoisting device intended for use.
All hoisting of containers must be by means
which will safely doso without probable damage
to the container, and using the lifting fittings
provided.

All outbound containers must be inspected be-
fore loading for any visible defects in structural
members and fittings. This is to make sure that
they are safe prior to handlingin loading. To the
extent it is practicable, inspect inbound con-
tainers before discharge. Do not load any out-
bound container found to haveadefectunlessthe
defect is first corrected. Any inbound container
found to have such a defect should either be dis-
charged by such special means as to insure safety,
or it should be emptied before discharge.

Prior tothestart of cargo handling operations,
adetermination mustbe made from labels on the
cargo, from the dangerous cargo manifest, or
from other shipping documents, as to what haz-
ardous cargoes, if any, are to be handled. Person-
nel must be informed of the general nature of the
hazard, the importance of preventing damage to
the cargo, and the special precautions to be taken.

Drafts of hazardous cargo must be carefully
slung and secured so as to prevent individual
packages from falling as the draft is tipped. Any
leaks or spills must be reported. When a spill

occurs, remove all personnel from the holds or
compartments until the owner/shipper has
determined the specific hazards, has provided
such personal protective equipment and cloth-
ing and such ventilation and fire protective
equipment as may be necessary to avoid, or pro-
tect against the hazard, and has instructed per-
sonnel as to the safe method of cleaning up and
disposing of a spill or handling and disposing of
the leaking containers. Clean-up or disposal is
to be caried out under the personal supervision
of a representative of the employer aboard the
vessel.
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GENERAL WORKING CONDITIONS |

HOUSEKEEPING

Keep weather deck walking and working areas
reasonably clear of lines, bridles, dunnage, and
all other loose tripping or stumbling hazards.
Remove gear or equipment not in use from im-
mediate work areas. Place equipment so as not
to present a hazard.

Eliminate slippery conditions as they occur.
Keep the work area clean and clear of loose pa-
per, dunnage, and debris.

VENTILATION

Do not use dunnage racked against sweat bat-
tens when the levels of such racks are above the
safe reach of personnel.

Stow dunnage, hatch beams,’ tarpauhns, or
gear not in use no closer than 3 feet to the port
and starboard side of the weather deck hatch
coaming. When circumstances make this impos-
sible, try to stay as close to the 3 feet limitation
as possible.

When internal combustion engines are used
inside a hold, an intermediate deck, or any other
compartment, periodic air tests should be made
to determine the amount of carbon monoxide in
the air. The frequency of performing these tests
depends upon the type of location of the opera-
tionand the existing conditions. Such testsshould
be made in areas in which personnel are work-
ing. They should be made by persons competent
in the use of the test equipment and procedures.
Where operations are located in a deep tank or
refrigerated compartment, the first test should
be made within one-half hour of the time the en-
gine(s) starts.

The carbon monoxide content of the air should
be maintained at less than 50 parts per million
(.005%). Remove personnel from any compart-
ment in which the carbon monoxide concentra-
tion exceeds 50 parts per million. Allow personnel
to return only after the carbon monoxide content
has been brought below 50 parts per million.

When neither natural ventilation nor the ves-
sel'’s ventilating system is adequate to keep the
carbon monoxide concentration within the al-
lowable limits, take other means to make sure
that there is good ventilation.

Guard the intakes of portable blowers and any
exposed belt drives by the use of screens. Ground
the frames of portable blowers at the source of
the current. Do this either through a third wire
in the cable containing the circuit conductors or
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through a separate wire. When the vessel is the
source of the current, the ground should be made
to the structure of the vessel. Electric cords used
must be free of visible defects. Do not permit the
use of shore electrical circuits unless they have
been checked.

Keep a record of the date, time, location, and

formed for at least 30 days after the work i

results of all carbon monoxide level tests per:‘

completed.

The air in the stowage areas must be checked
todetermine if it is safe for personnel to work in
places where hazardous cargoes are stowed,
where dry ice has been used as a refrigerant,
where fumigation has taken place, or where there
is a possibility of oxygen deficiencies.

Dangerous gaseous contaminants not imme-
diately dangerous to life are gases present in
concentrations that could be breathed for a short
period of time without endangering the life of a
person breathing them. However, these gases
may produce discomfort and injury after a pro-
longed single exposure or repeated short expo-
sures. T

Ifit is determined that the work area is unsafe,
do not permit personnel to enter or remain in the
area until the air is safe to breathe or until suit-
able respiratory equipment is provided. If the air
contains less than 16.5 percent oxygen, it would
endangerthe life of a person breathingit foreven
a short period of time.
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OTHER HAZARDOUS CONDITIONS

When personnel are exposed to heavy concen-
trations of dusts, provide suitable respiratory
protective equipment.

Cargo handling operations should not be car-
ried out in the following circumstances:
© When chipping or scalin'g‘();')ere.tions cre-
' ate noise which interferes with com-
munication. '

SANITATION AND DRINKING WATER

o Whenmen working inthe riggihg overhead
create a hazard of falling objects.

o Where personnel are exposed to injurious
light, rays, hot metal, or sparks, any of
which result from welding or cutting.

o Where personnel are exposed to unsafe con-
centrations of dust or vapors from sand
blasting or spray painting.

Cargo handling operations are not to be car-
ried on in the immediate vicinity of uncovered
ga_rbag_e, nor in the way of overboard discharges

FIRST AID AND LIFE SAVING EQUIPMENT

" ‘Unless a first aid room is close at hand and a
qualified attendant is prepared to render first
aid to personnel, a first aid kit must be available
aboard the vessel. The contents of the first aid

‘dt should be checked before being sent out on

-

each job to make sure that all expended items
have been replaced.

. Each vessel being worked should have one
Stokes basket stretcher, or its equivalent, per-
manently equipped with bridles for attaching to
the hoisting gear. This is not necessary if there
are more than two stretchers on each pier.
Stretchers should be kept close to the vessels.

There should be in the vicinity of each vessel
being worked at least one US Coast Guard-
approved 30-inch life ring with not less than 90
feet of line attached, and at least one portable or
permanent ladder which will reach from the top
of the apron to the.surface of the water. If this
equipment isnot available at the pier, it must be

- furnished during the time personnel are work-

ing the vessel. When working a barge, scow, raft,

PERSONAL PROTECTIVE EQUIPMIENT
'EYE PROTECTION

'When an eye hazard from flying particles or
heavy dust exists, exposed personnel should

from sanitary lines unprotected by a baffle or
splash boards. Drinking water should be keptin
clean, covered contamers

]
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llghter log boom or carfloat alorigside a shlp,
US Coast Guard-approved 30-inch life ring with
not less than 90 feet of line must be provided
either on the floating unit itself or aboard the
ship in the immediate vicinity of each floating
unit being worked.

“-'When personnel are working on log booms or

cnbs, lifelinés should be fumlshed and hung
overside to the water’s edge

wear appropriate, authorized eye protection
‘equipment.
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PROTECTIVE CLOTHING

Personnel who are handling cargo which, due
to ruptured, leaking, or inadequate containers,
could cause burns, or skin irritation, or is oth-
erwise injurious to health, must wear suitable
protective clothing.

Protective clothing which has been previously
worn should be cleaned and disinfected before it
is reissued.

FOOT PROTECTION
Safety shoes should be worn by all personnel.

HEAD PROTECTION

Personnel must wear appropriate, authorized
protective headgear when working in and around
cargooperations. Protective headgear which has
been previously worn should be cleaned and dis-
infected before it is reissued.

EAR PROTECTION

Proper ear protection devices should be worn
while working in high noise areas. '

SUMMARY

We have not attempted to present here a com-
plete set of safety rules, but rather some guide-
lines. Any specific safety measures you should
follow will vary fromjob tojob, since specific con-
ditions will vary from job to job. Safety, after all,
is nothing more than a common sense response
to a specific, potentially hazardous situation.

Before beginning any operation, first analyze
itin terms of whatsinvolved, what kind of equip-
ment is available to do the job, the condition of
the equipment, the experience of the crew, the
kind of cargo being handled, the condition and
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layout of the ship, and so on. If you will run
through the operation in your mind before ac-
tually beginning the work, you will usually be
able to see where potential hazards might exist.
Eliminate all that you can before the operation
begins. If some develop during the operation,
stop work and eliminate those also. Common
sense, professionalism, and the use of effectiv
protective devices will prevent any remainin,
potential hazardsfrombecomingreal ones — and
you or members of your crew from becoming ac-
cident statistics.

-
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CHAPTER 11 TRANSFERRING BREAKBULK AND
CONTAINERIZED CARGO

o In addition to loading or discharging vessels in a fixed port, the terminal operations
coordinator may also be assigned to a terminal transfer company. In a terminal trans-
fer company, you will be required to change or transfer the cargo from one type of

- transportation to another. This chapter will give you a better understandlng of what
a terminal transfer company is and what your duties mlght be in this type of unit.

ORGANIZATION
) The transportation terminal transfer com- headquarters. When required, a documentation
pany consists of three terminal transfer pla- - section may be attached.

toons, an equipment platoon, and a company

Transportation '
Terminal Transfer '
Company
: - L__ -
Company Terminal Equipment ' | < .- : Documentation |
Headquarters Transfer Platoon Platoon : : ' : . Section :
| . . . be—— o -
T B . ._ RN o
Platoon Cargo Qargo
. Headquarters Transfer Squad Equipment
Transfer Squad
L
T
————— Augmentation
TERMINAL TRANSFER COMPANY (TOE 55-118).
MISSION
The terminal transfer company is assigned holding, documenting and loading of up to 900
the mission of operating either a breakbulk or short tons of breakbulk cargo in a 20-hour pe-
. container operation at an Army air, rail, motor riod. In a container operation, this unit can re-
or inland barge terminal. In a breakbulk trans- ceive, hold in transit, consolidate, and transship
fer operation, this unit at full strength is in- up to 600 containers in the same period.

volved in the unloading, segregating, temporary
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ASSIGNMENTS

The company is organized so that each of its
three platoons can work independently and may
be deployed at the same time at different
terminals.

AIR TERMINAL

Terminal transfer personnel may be asmgned
to the air terminal to:

o Load and unload aircraft

o Operate cargo segregation and temporary
holding facilities

o Document cargo moving through the ter-

minal.

Most of the cargo delivered by air will be un-
itized on 40- by 48-inch pallets. The transfer
units forklifts will be used to unload and move
cargo from the aircraft unloading point to clear-

ance transportation. Cargo unloaded from sur-

face carriers may have to be segregated and
prepared into units compatible with aircraft

space and weight capacities. Theterminal trans-

fer company is also provided with a variety of
slings for rigging external loads for helicopter
delivery. TM 55-450-10/1, TM 55-450-10/2, and TM
55-450-18 & 19 give specific mstructlons on how to
load aircraft.

MOTOR TRANSPORT TERMINAL

Motor transport terminals in the corps area
are normally located at both ends of a line haul

operation. They form the connecting link be- .

tween local haul and line haul routes, where ter-

rain necessitates a change in the type of carrier. '

Terminal transfer companies’ personnel provide
cargo handling services at these terminals tooff-
load one mode of transport and load another. For
details on how to load and offload vehicles in
motor transport operation, refer to FM 55-30 and
FM 55-70.

RAIL TERMINAL
As with the motor transport terminal, termi-

‘nal transfer personnel are assigned duties of

transferring cargo at a railhead. A railhead is
that portion of the rail terminal where troops,
supplies, and equipment are transferred. For in-

" formation on loading and unloading rail cars,

refer to TM 55-601 and FM 55 70

INLAND WATERWAY TERMINAL

Terminal transfer personnel are employed only
at small intermediate cargo transfer points on
the inland waterway systems. The mission of
terminal transfer personnel working at these
terminals is to transfer cargo arriving by barges
or landing craft to other modes of transport. For
characteristics and capabilities of Army landing

" craft, r'_efer to Appendix G.

-Cargo arriving by barge or landing craft is
transferred to other modes of transportation for
onward movement to the consignee. The mission

" "of changing the cargo from one mode of transport
to another is the responsibility of terminal

transfer personnel. The procedures used to off-
load and load these modes of transportation are

. found in FM 55-70, TM 55-601, and FM 55-20.

SUMMARY - «-

Asyoucansee by reading this chapter, t.he ter-
minal operations coordinator is not always as-

signed duties of loading and discharging vessels
at a fixed port. However, regardless of where he

may be assigned, the basic procedure of cargo

: handhng remains the same. The method of stor-

ing and securing may differ with the mode of
transportation being used. Specific guidelines
for loading and securing cargo for each mode
have been published by experts in that field.
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APPENDIX A REFERENCES

A-1. Army Regulations (AR)

A-2.

A4,

55-30 Space Requirements and Performance Reports for 'l‘ransportatxon Movements

5555 Transportation of Radioactive and Fissile Materials

55-167 Policy Governing Transportation of Cargo by Military Sea 'I‘ransporatlon
Service

55-228 Transportation by Water of Explosives and Hazardous Ca.rgo

55-355 Military Traffic Management Regulation

56-15 Ship and Terminal Demurrage and Unused Shipping Space

59-106 Operation of Air Force Terminals

700-15 Packaging of Materiel

700-58 Packaging Improvement Report

725-50 Requisitioning, Receipt, and Issue System

742-9 Ammunition Advisors and Specialists

746-1 Packaging of Army Materiel for Shipment and Storage

Field Manuals (FM)

9-6 Ammunition Service in the Theater of Operations

10-15 Loading Container Inserts and Cargo Transporters

19-30 Physical Security

20-12 Amphibious Embarkation

216 How to Prepare and Conduct Military Training

21-30 Military Symbols

55-30 Army Motor Transport Operations

55-50 Army Water Transport Operations

5560 Army Terminal Operations

55-70 Army Transportation Container Operations '

101-6 Staff Officer’s Field Manual: Staff Organization and Procedure

. Training Circulars (TC)

21-5-7 Training Management in Battalions

55-5 ‘Container Operations

Technical Manuals (TM)

5-725 " Rigging

9-1300-206 Ammunition and Explosives Standards

38-230-1 Packaging of Materiel, Preservation (Volume I)

38-230-2 Preservation, Packaging, and Packing of Military Supplies, and Equipment
(Volume II)

55-310 Motor Transport Operations

55-511 Operation of Floating Cranes

55601 Railcar Loading Procedures

55-602 Movement of Special Freight

55606 Military Ocean Terminals, CONUS

55-607 Loading and Storage of Military Ammunition and Exploslves aboard Mer-

chant Ships
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A-5. Department of the Army Pamphlets (DA Pam)

310-2 Index of Blank Forms
A-6. Tables of Organization and Equipment (TOE)
55-116 Headquarters and Headquarters Company, Transportation Terminal Bat-
' talion -
55-117 Transportation Terminal Service Company
55-118 Transportation Terminal Transfer Company .-
A.7 Department of Defense (DOD) Publications .
DOD Reg Military Standard Transportation and Movement Procedures
4500.32-R
MIL-STD-129 Marking for Shipment and Storage _
MIL-STD-147 Palletized and Containerized Unit Loads 40” by 48” Pallets, Skids, Runner
on Pallet-Type Base
A-8. US Coast Guard (CG) Publications®
108 Rules and Regulations for Military Explosives and Hazardous Munitions
174 Manual for the Safe Handling of Inflammable and Combustible Liquids
176 " Loadline Regulations
203 " Merchant Marine Safety Manual
257 Rules and Regulations for Cargo and Miscellaneous Vessels
A-9. Military Sealift Command (MSC) Publication**
MSC P504 Ship Register
To order publications, write: ‘
*US Coast Guard

1360 E. Street, NW
Washington, DC-20226

**Naval Publications Center
5801 Tabor Avenue
Philadelphia, PA 19120
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SHACKLES AND CHAINS
4% SWL =6xD?
BS =SWLxSF
) EXAMPLE: Find the SWL and BS of an anchor or chain shackle, 1 inch in diameter
- Manufacturers SWL = 6.5 S/T .
SWL=1x1x6=685/T
BS=6x5=30S/T

APPENDIX FORMULAS

HOOKS
SWL =% xD?
BS =SWLxSF

EXAMPLE: Find the SWL and BS of a standard eye hook, 1 mch in diameter

Manufacturers rated SWL = 0. 56 T
(using a SF of 6) o

SWL = 1x 1x3% = 0.66 S/T
Manufacturers BS = 0.56 x 6 = 3.36
Using a SF of 5, BS = 0.66 x 5 = 3.30

WHERE: BS = Breaking Strength
SF = Safety Factor
‘ S/T = Short Ton
SWL = Safe Working Load
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Description
Bag

Bale

Barrel

Box

Bundle

Can

Description
Dozen

Each
Hundred

Description
Board foot
Cube

Cubic foot
Gallon
Linear foot
Long ton

APPENDIX C ABBREVIATIONS

For additional abbreviations see MILSTAMP Appendix B 90.

PACKAGE UNIT

Abbreviation Description
BG Carton
BE Case
BL Crate
BX Drum
BD Package
CN Pallet
QUANTITATIVE UNITS
Abbreviation Description
DZ Loose
EA Lot
HD Thousand feet
WEIGHTS AND MEASURES
Abbreviation Description
BF Measurement ton
CU Pound
CF Short ton
GL Square foot
LF Volume
L/T Weight

FM 55-17

Abbreviation
CT
CS
CR
DR
PG
PP

Abbreviation
LS
LO
MF

Abbreviation
MT
LB
S/T
SF
VO
wT






FM 55-17

APPENDIX D KNOTS, BENDS, AND HITCHES

Many different kinds of knots, bends, and
hitches are discussed here. Here are some things
you should know about the different parts of the
line. The bitter end is the very end of the rope.
The bight is a loop formed by turning the rope
back on itself. The standing part is the long un-
used portion of the rope.

KNOTS IN A SINGLE LINE

These knots are used to fastenalineuponitself
or around another object. Study the illustration
of each knot.

Overhand knot. This simple knot is formed
by passing the end of a rope over the standing
part and through the bight. It is seldom used.

Bowline. The bowline, one of the most com-
mon and useful knots forms an eye which may be
of any length and cannot slip. It is used for low-
ering men over the side, for forming an eye in the
end of a hawser to throw over abollard when han-
dling a ship alongside a wharf, and for a great
variety of similar purposes. A bowline is made
by forming a bight in the line with the end part
on top, bringing the end part up through the
bight, then passing it under the standing part
above the bight, and back through the bight.

Running bowline. Thisis formed by making
a bowline and pulling the standing part through
the eye.

Bowline on a bight. This knot is made with
the bight of a line. A loop is formed with the
bight, then the end of the bight is pulled up
through the loop and back over the newly formed
loop, up over, and pulled tight.

Cat’s paw. A convenient, secure, double loop
is formed by twisting two bights of a rope and
passing the hook of a tackle through them.

three parts, and each part half-hitched around
the bight of the other two parts. Thesheep shank
is used to shorten a line or bypass a weak spot.

D-1
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Figure of eight. This knot resembles the fig-
ure eight and is used to prevent the end of the
rope from unreeving when rove through blocks.
The end of the rope is passed around the bight
over its own part and through the loop.

KNOTS USED FOR BENDING TWO LINES
TOGETHER

These knots, are used to fasten one rope to an-
other or to some other object.

Square or reef knot. This knot is formed by
making an overhand knot then crossing the ends
and bringing one end up through the bight.

Granny knot. This knot is made something
like a square knot. The granny knot should be
carefully distinguished from the square knot. It
should not be used because it will slip and fail to
hold.

Single sheet or becket bend. This is proba-
bly the best knot to use to join two ropes of dif-
ferent sizes. It is made by forming a bight in one
of the ropes, bringing up the other rope end
through the bight, twisting it over and under the
bight, and then bringing it under itself.

Double or becket bend. Here, the end of the
bending line is passed twice around the stand-
ing line and through its own part, giving added
security.

Single carrick bend. This knot is made by
first crossing the end of one rope and then pass-
ing the end of the other down through the bight,
under the standing part, over the end, and down
through the bight again. The ends are seized to
their own parts. The bend is used for joining two
lines.

Double carrick bend. This bend, with both
endscoming out on different sides, ismore secure
than the single carrick. The ends are seized to
their own parts.

Reeving-line bend. The knot is made by tak-
ing a half hitch with each end around the other
line and seizing the ends. This method connects
two lines in such a way that they reeve through
an opening with as little resistance as possible.




KNOTS USED IN SECURING A LINETO A
RING OR SPAR

These knots illustrated here are generally
called hitches.

Fisherman’s bend. This is formed by passing
the end twice around the ring and under the
turns and seizing the end back. This bend is used
for securing a rope to a buoy or a line to the ring
or shackle (jew’s harp) or an anchor.

Timber hitch. This hitch is useful when lift-
ing spars, timbers, and dunnage. It is formed by
passing the end around the spar and its own
standing part, then tucking several turns around
the loop which is areund the spar.

Timber hitch and half hitch. In this knot,
the half hitch is taken first and the timber hitch
formed afterward with the end.

FM 65-17

Rolling hitch. This knot is used when lifting
pipe or round slender objects. The end is passed
around the spar or rope-crossing and standing
part on the top side each time and then the end
ishitched around the spar or rope on the opposite
side of the two turns.

Round turn and two half hitches. This is
formed by encircling a bollard, spar, or other rope
twice, passing through the space between both
crossovers to make second hitch.

.............

N N - . B
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Two half hitches. This is formed by leading
the end over and under and up through the stand-
ing part and repeating the process. This is an-
other method of bending a ropes end to a spar
stanchion, bollard or ring.
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Clove hitch. This is one of the most common
hitches for attaching a rope to a spar and for fas-
tening ratlines to shroudsor to the standing part
of a rope. To form this hitch, the end is passed
around the spar, crossing the standing part then
around the spar again, bringing the end through
betweenthe end part and standing part under its
own part.

Spier knot. Tied quickly and released by a
pull on the running end, this knot is used when
a fixed loop, a nonslip knot, or a quick release is
required. It is formed by making a loop in the
standing part and drawing a second loop, formed
in the working part, through the first loop.

Stopper on aline. This isshort length of rope
secured on one end. It is used to secure or check
arunning rope. Examples are moorlng line stop-
pers or boatfall stoppers.
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APPENDIX E GLOSSARY

Back haul
Shipment of material to or through an area from which the material had previously
been shipped.

Back loading

The act of loading outbound cargo on a semitrailer that delivered inbound cargo.
- Bail/Bale '
Triangular plate of steel used to connect the bull chain, bull rope, and single topping
lift. A bail is also a package of soft or nonrigid material compressed to a rectangular
shape and usually covered with burlap or heavy wrapping and secured by wire or metal
strapping.

Bale cubic capacity
Space available in a ship for cargo, measured in cubic feet to the inside of the cargo
battens, on the frames, and to the underside of the beams.

Barge .
Floating craft of full body and heavy construction, designed to carry cargo. '

Batten cleats (hatch cleats)
Right-angle brackets welded to the hatch coaming to secure battens.

Battens, cross )
Strips of iron or wood placed across the square of a closed hatch to hold tarps and hatch

‘ covers.
Battens, sweat (cargo)

Long planks in the hold or 'tween decks, secured to the side of the ship to protect cargo
from sweat and rust.

Battens, hatch _
Thin steel bars fitted tight against the hatch coaming to hold the hatch cover or tar-
paulin in place.

- Beam
Maximum width of a vessel.

» Beam clamp .
; A device that attaches to the beam of the vessel for connection of other pulling devices.

Beam, hatch .
Steel or wooden beam which supports hatch covers.

Beam sockets
Fittings in the coaming for hatch beams, into which flanges on the beams’ ends fit.

Belay
. To wind or make turns with arunning line around a belaying pin or cleat to hold secure,
make fast, or stop.
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Bearer
Lumber laid on the deck, under the ends of vertical uprights (studs), to receive and
distribute the vertical load to the deck.

Bight
Primarily the bend or loop in a rope. S

Bilge
Rounded portion of a vessel’s shell which connects the bottom with the sides. The space :
in the lower part of a ship’s hold where waste water collects. Also the part of abarrel ~*
at its greatest diameter.

Bitts
Heavy device with bedplate and two iron posts on which mooring lines on vessels are
fastened to secure the ship. A single post on a wharf is usually called a bollard.

Block

Metal or wood frame or shell containing one or more pulleys or sheaves, generally set
side by side and turning freely on the same pin. The shell is fitted with a hook, eye, or
strap by which the block can be secured to another object.

Block, head (cargo)
Block shackled to the head of the boom through which the cargo runner is reeved.

Block, heel
Block located near the heel of the boom through which the cargo runner is reeved.

Block, traveling
Single sheave block supported in a bight and fitted at the bottom with a load hook.

Block, snatch
A single sheave block, of which one side ofthe frame includes a gate that can be opened
to allow the bight of a line to be placed on a sheave without reeving the end through

the block.
Block, topping lift

Block through which the topping lift is reeved.
Boarding

The cargo-bearing surface of bulkhead, or securing the lines of a vessel. .
Bollard a

Short metal post on a wharf or pier, used for securing the lines of a vessel.

Boom, cargo .
Spar extending from a mast or kingpost, like a derrick arm, to raise or lower cargo.

Boom, hatch
Boom spotted over a ship’s hatch. Also called Inboard or Stay boom.

Boom, jumbo
Heavy-lift boom with a safe working capacity from 10 to more than 150 tons.

Boom, outboard
Boom spotted over the ship’s side, wharf, or lighter. Also called Yard boom.

@



Boom table

Bottom

«“y

Brace

Bracing

Bottom cargo (weight cargo)
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Outrigger or shelf built around a mast or kingpost to support the pivots of a number
of booms.

Underwater part of the hull, extending from the keel to the curved portion of the vessel’s
sides.

Cargo which usually is, but need not be, stowed in the holds, and so is ordered delivered
first at the wharf. It is cargo that is heavy in proportion to its size. Examples are tanks,
machinery, and metal plates.

A structural member used to transmit, divert, or resist weight or pressure.

Act of holding anything in place, usually by supporting it laterally.

Brake, dynamic or rheostatic

Brake, magnetic

Break bulk

‘Breakbulk point

Breakbulk ship

Bridle

. Bulkhead

Bulkheading

- Bull chain

A system using the electric motor for braking. Motors are allowed to run as generators,
supplying power to resistances.

A method of braking in which force is applied and released by an electromagnet.
To unload and distribute a portion or all of a shipment.

A transshipping activity to which multiple shipment units may be consigned for fur-
ther distribution within the transportation system:.

A ship with conventional holds for storage of noncontainerized general (breakbulk)
cargo below or above deck, and equipped with cargo handling gear. Ship may also be
capable of carrying above or below deck a limited number of containers secured by
conventional methods. '

Span ofline or chain, so fastened at the endsthatanotherline or chain may be attached
to its middle or bight.

Partition which subd_ivides the interior of a vessel.

Segregating or partitioning off of cargo by erecting a wooden wall between packages

of one item and those of another.

Heavy chain on a single topping lift, used to hold the boom in a vertical working
position.
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Cargo boom

Cargo hook

Bull line
Line used to top or lower a boom rigged with a single topping lift.

Bulwark
A short, solid continuation of the vessel’s side plating above the edge of an exposed
deck, providing protection from the sea and preventing the loss of material or >~
personnel.

Bull wire L s .
Wire rope used for operating topping lift tackle. ’

Burton -

Tackle used for various purposes, as for hoisting rigging aloft. Also the outboard boom
and fall.

Bunker )
Hull compartment used for the stowage of coal or fuel oil.

Cantline .
Recess at the center of four barrels, caused by the curvature of barrels stowed one
against the other.

Capstan
A vertical revolving drum, spool shaped, generally used for heaving in towing or moor-
ing lines.

Cargo

. Freight carried by a ship. .

Cargo booking
The designation/nomination of a vessel for shipment of offered cargo by a Military
Sealift Command cargo clearance order.

Cargo fall . ' .

See Fall or Cargo runner.
Spar extending from a mast or kingpost to handle cargo. .

Heavy steel hook secured to the end of the cargo runners and used to hoist drafts of
cargo.

, £

Cargo offering

Cargo runner

A requirement placed on a movement control authority by a shipping activity to obtain
instructions for shipment of cargo.

Rope or cable used to draw up or lower cargo draft.

Carload shipment -

E-4

A quantity of freight equal to, or in excess of, the minimum weight specified for a
carload in carrier’s tariffs.
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Carry away
To break or tear loose.

Cathead
Outside spool on a winch, used in handling hauling lines and in topping and lowering
“ booms.

Catwalk
i Footwalk, constructed around and over obstructions, for the convenience of the crew.
Ceiling planks
Planking fitted on top of the floor or double bottom in the cargo hold.
Cellular construction
. Shipis fitted with vertical guides (similar to those in an elevator shaft) into which the
container fits and which constrain it at the four corners. The containers are stacked
one above the other with the bottom container taking the static and dynamic vertical
~ loadresulting from thoseresting on it. The entire load istransferred through the corner
posts of the containers to a reinforced doubling plate on the tank top or bottom of the
hold.
Centerline
Imaginary fore-and-aft line extending from the bow to the stern through the vessel’s
center.
Chafe
. To wear the surface of a rope by rubbing against a solid object.
. Chock
A deck fitting through which lines can be passed. Also to block cargo in with dunnage.
Cleat
CoL .. A wood or metal fitting, usually with two horns, to which a line can be temporarlly
: secured. For example, the topping lift cleat.
Coaming
A side wall that projects above the deck and extends around a hatch’s perimeter.
Containerization
U . The use of containers for the transport of general commodities. In-a narrower sense,
-. it is the placing of commodities in a container in a secure manner and the removal of
the commodities in an orderly manner at destination.
2 Container _
. An enclosed permanent, reusable, nondisposable, weathertight shipping conveyance

, ‘ fitted with at least-one door and capable of being handled and transported by existing
equipment and modes of land and sea transport. '

Containerizable cargo
- Cargo that will physically fit into a container and result in an economical shipment
consistent with delivery requirements and the receipt capability of the oversea com-
. mand; or where container packing is a delivery requirement for operational purposes.
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Continental United States (CONUS)
United States territory, including the adjacent territorial waters, located within the
North American Continent between Canada and Mexico.

Consignee
Receiving agency, unit, depot, or person to whom the cargo is addressed (the ultimate
destination) as shown by the shipping document.

Consignor
Agency from which shipment is made. Consignors may be depots, installations, bases,
supply points, holding areas, units, or other agencies. Also called shippping activity.

Cradle (crutch)
Rest to support a boom in a horizontal position.

Crane, floating
Crane mounted on a nonpropelled barge that can be towed to the offshore side of a ship
to load or unload heavy lifts.

Crane-gantry
A revolving crane with a long boom mounted on high bridge or platform moving on
tracks along the length of a wharf.

Cribbing
Built-up structure of dunnage filling an empty space and supporting and securing
cargo.
Crosstree
A wood or metal arm set athwartship at the top of a mast. ' .
Crowbar
Bar of iron or steel that is wedge shaped at its working end and is used; as a pry,
lever, etc.
Deck

o Floor of a vessel’s structure. , . _ - o
Deck, lower ' " '

First full-length deck above the tank tops or double bottom celllngs on two- and three-
decked ShlpS Sty

Deck weather - B
An uncovered deck exposed to the weather.

:Deckload e , .
Cargo stowed on the weather deck of a ship. .

Deep tanks - vl
- Tanks located in a ship’s lower holds. They take up only a portion of a hold and can
carry water ballast or dry cargo. See Double-bottom tanks.

Defense Transportation System (DTS)
Military controlled terminal facilities, Military Airlift Command controlled airlift,
Military Sealift Command controlled or arranged sealift, and Government owned or
controlled air or land transportation.

@
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Derrick
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Mechanical device intended for lifting, with or without a boom supported at its head
by a topping lift for a mast, a fixed frame, or similar structure. The mast or equivalent
member may or may not be supported by guys or braces. The boom, where fitted, may
or may not be controlled in the horizontal plane by guys. The term shall include shear
legs.

Double-bottom tanks

Draft

Dragline

Drum

:Drumend

Watertight spaces.,between the bottom plating, the tank top, and the margin plates.
The tanks can carry water, ballast, fuel oil, boiler-feed water, or drinking waer. See
Deep tanks.

Single sling load of cargo.

A guide rope with blocks or blocks and tackle, with ship’s gear to pull cargo into a
desired position for lifting or stowing.

A cylinder on a winch around which the cargo runner is wound. Also a container for
fluid cargo.

Large steel spool on the extension of the axle of the winch drum, sometimes called

gypsyhead or gypsy. (See Gypsyhead.)
’ Dunnage

Dunnaging

Faceboard

et bieoed,

Fairlead

Fall

Flller cargo

o

First officer

Cordwood, planks, or other material used solely to protect cargo stowed on a ship.

The process by which military explosives are effectively blocked, braced, and tommed
aboard merchant-type vessels; also known as Securing.

T

Boarding affixed to bulkheads, blocksoring structures or other securing structures to

3

prov1de a bearmg surface for the cargo. ) ) el

n 7'0;'

Fitting or device used in preserving the direction of a line, chain, or wire so that 1t may
be delivered fairly, or on a straight lead, to the sheave, drum, etc - :

By common usage, the entire length of rope used in a tackle, though strict usage would
limit its application to the end to which power is applied.

. [BEEE FER I ! ’
" Small packages ot other suitable cargo used to fill in what would otherwise be broken
stowage.

Deck officer next to master in command of ship. He takes an active interest in the
correct loading of the ship for protection of the crew, cargo, and ship.
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Floating pier
is made up of two or more mexaflote barges.
Floor .
Plates placed vertically in the double bottoms of a vessel, usually on every frame or
intercostal and running athwartship or longitudinally. o
Flooring off
Dunnaging cargo between tiers. Stowing bottom layers. :
Flooring }
Dunnage lumber laid over the ship’s metal deck to protect the cargo; also termed
decking.
Frame
Ribs of a vessel.
Freeboard
Distance, measured downward or vertically, from upper edge of freeboard deck to
waterline.
Freeboard deck line .
Line placed at the upper edge of the freeboard deck ‘
Gantline - _
Roperove through a block at the mast headfor temporary useinrigging and unrigging.
Gear x
Comprehensive term for all implements, apparatus, machinery, etc., used in a given.
operation, such as steering gear, running gear, and cleaning gear. o
Gooseneck - . N
Joint which connects the heel of a boom with a mast or mast table..
Guy
Line or cable to steady or swing aboomor spar. ' ' SR
Guy, amidship ' S L e 11
Single guy secured to the heads of two booms to pull them inboard. .-
Guy, inboard I
- Guy that pulls a boom inboard. ER N ~
Guy, outboard '
Guy that pulls a boom outboard. _ R ¢ -
Guy pendant - .
Single wire with eyes in both ends for attachmg 1t to the tackle and to a fitting on the
boom, deck, or side." G
Gypsyhead
Outside spool on a winch, used in handling hauling lines.
Hatch

Opening in a deck which gives access to cargo hold.

| @
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Hatch boom
(See Boom, hatch ).
Hatch cover
' Cover on top of an opening in the deck of ship, fitted into recesses in the coaming and
resting on the hatch beams.
Hatch whip

Runner or fall on the boom spotted over the hatch. Also called hatch runner or Fall.

Hauling part
Part of a ropein a tackle which is hauled upon. The part made fast is the standing part.

Head block
One shackled to the head of the boom through which the cargo runner leads.

Header

o Lumtge_r placed between the tops of vertical upright (studs) and the overhead.

Heel block
A block located at the foot of a boom and fastened to a mast or kingpost. One of the
blocks through which the main cargo falls is reeved.

Hold

‘ A space allotted entirely to the carriage of cargo bounded by permanent steel bulk-
heads, decks, and the shell of the ship. Deck openings are provided with a means of
effectively closing the hold against the weather, and for closing offeach hold. The com-

. partment above the deep tanks is termed the lower hold.

Hound band
Band with links located below the crosstree into which the shrouds and stays are
shackled.

Inboard
From the ship’s sides to the centerline.

Interlock switch
Device for assuring the desired sequence of operation in an electric c1rcu1t.

Jacks ‘ , ) Cab
Structures placed along the ship’s bulkhead to support boarding in bulkhead
construction.

Jumbo boom , i
Heavy lift boom capble of handling up to 240 tons.

P

Keel - 'ilr e o g0 . ¥ e
Center structural member at bottom of vessel that runs from bow to stern.

Kingposts

Vertical spars, usually steel, stepped in pairs, one on each side of the centerline of the
ship, supporting cargo booms.

E-9
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Kickers
Primarily, relatively short lengths of lumber nailed in horizontal position and spaced
between uprights, or between uprights and permanent ship’sstructures, toadd rigidity
and strength to dunnage structures.

Lacers s
Long lengths of narrow-width lumber laid across and nailed to a series of braces or
kickers in a symmetrical dunnage structure to maintain the position of the braces or
kickers, and thus the integrity of the structure. .

Lag screw
Heavy, round-shanked woodscrew usually having a square head.

Lanyard
Rope for making anything fast.

Lashing
Fastening madeby passing a rope, line, or chain around an object or objects to prevent
movement.

Lighter
Small vessel used for discharging or loading ships. In the Army, lighters include am-
phibians, landing craft, and such harbor craft as barges.

Lightering
Act of transporting cargo from one point to another within a harbor.

Line
General term given to fiber or wire rope.

Linkband

The padeyes and lugs near the boom’s head to which areshackled the topping lift, head
block, and guys. :

Machine floor
A full double-layer floor of 2-inch lumber installed over a tier or tiers of cargo on which
MHE or heavy equipment may be driven for stowage of cargo; see also-Tier deck.

Manila
Kind of rope made from the fiber of the abaca plant.
Marry ] -
_ To join any two objects together, as to marry fallsin arigging.
Marshalling yard ~
The yard used to stage containers. .
Mast | } g
Solid or tubular steel pole or spar, tapered, and stepped vertically on the ship’s center-
line to support rigging and cargo booms.

Mast table (house)
A small deckhouse built around a mast to support it and the booms. Sometimes the
winches are on the mast table and their control equipment is in it. It also may house
ship’s gear used in stevedoring.

®
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Mechanical advantage
Amount by which a machine multiplies the force applied to it in order to lift or move
a load. The machine can be a lever, a screw, or a tackle system. If a machine exerts a
force 10 times that applied to it, it has a mechanical advantage of 10.

Mexaflote barge
Made up of a number of pontoons with two outboard units.

MIL-STD-129E
Military standard marking for shipment and storage. Refer to this regulation when-
ever there is a question pertaining to marking or storage.

Military Van (MILVAN)
Military owned demountable container, conforming to United States and Intema-
tional Standards, and operated in a centrally controlled fleet for movement of military
cargo. (See also SEAVAN).

MILSTRIP ‘
Military Standard Requisition and Issue Procedures; it contains the instructions nec-
essary to accomplish the objective of one system of requisitioning, issuing, receiving,
and managing supplies and equipment.

Mousing ]
Yarn, small rope, or light wire seized across the mouth of a hook to prevent slings from
slipping off.

Multiple topping lift
(See Topping lift, multiple).

Onboard

' On or in a vessel.
Outboard

Away from the centerline, or at either side of a vessel.

Outboard boom A .
17 Boom spotted over the pier or lighter. -

Outboard guy o
Cable or wire that-pulls a-boom outboard. - o
Overstow .
Any individual itemofcargo, or, in general, all items of cargo emplaced above the lower
layer(s) of stowage, in a particular compartment or stowage area. (Not to be confused
with double handhng in port rotation.)
Padeye
_ Fitting attached to a deck or flooring, havmg an integral base plate and vertical eye
" to which lashings and guys may be secured.
Pallet

A platform or skid on which lading is placed and secured. It isused tofacilitate handling
of small commodities by materials-handling equipment.
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Peavy
Tool for handling wooden material, especially adapted for rolling or turning poles.
Pendant |
Short line or wire having an eye spliced in each end. Pendants are usually named ac-
cording to use, such as guy pendant. oo
Pontoons
See Hatch cover. -l
Pontoon causeway )
Many mexaflote barges put together from the ship to the beach.
Port of debarkation
An authorized point of entry into a foreign country or CONUS.
Port of embarkation
An authorized point of departure from a foreign country or CONUS.
Preventers (guys and stays)
Heavy wire ropes used tosupplement the regular guys and staysas a safety precaution
when handling heavy cargo.
Purchase
Tackle or system of blocks and tackle offering a mechanical advantage.
Quay .
A wharf whose length parallels the shore and has berthing accommodations on one
side only. .
Rack
To move a draft athwartship.
Rail
Longitudinal member around the edges of the deck as a protection, sometimes a metal
bar, sometimes the top edge of the bulwark.
Reefer
Ship in which all cargo compartments are refrigerated.
Reeve -
To pass a rope through a block or hole.
Rib
Any of the curved crosspieces extending from the keel to the top of the hull in a ship, -
forming its frameworks. .
Rig
To furnish with apparatus, gear, or tackle, as to rig a boom with guys or a double pur-
chase.
Rigging, running

E-12

That part of the rigging that includes moving or movable ropes that are hauled upon
to raise, lower, or swing booms.
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Rigging, standing

Roller chocks

2.

Semipermanent rigging which supports the masts. It is semipermanent because once
in position it is not moved except for adjustment or replacement.

Chocks fitted with one or two short vertical rollers to reduce friction on a line.

Runner, cargo

Saddle

Sagging

Samson post
Save-all

Scupper

‘ SEAVAN

Securing

Rope or cable wound on the winch drum and used to raise or lower drafts of cargo.

An “L”-shaped seat used on edges of material, under the lashing to prevent the ma-
terial from being damaged or cut by the lashing.

Straining the top members of a ship through compression and the bottom members by
arching down. The strain is caused by excessive weight in the midship section.

Same as Kingpost.
Net rigged from the ship’ rail to the pier to catch any cargo falling overboard.
Hole. in the bulwark level with the deck to permit water to run off.

Commercial or Government owned (or leased) shipping containers which are moved
via ocean transportation without bogey wheels attached; i.e., lifted on and off the
ship. (Also see Military Van (MILVAN)).

The process by which military explosives are effectively blocked, braced, and tommed
aboard cargo vessels; also known as Dunnaging .

Securing material

The lumber (block, braces, bulkheads, decks, encasements, frames, jacks, magazines,
sheathing, and stripping) and lashing gear used to secure cargo for the purpose of
preventing damage during transport; also referred to as Dunnage. R

- Seizing
Light strands tied about loose ends of cable or rope to prevent raveling. Three seizings
P -are usually required on an end. Seizing is also the binding or finished work where
. small rope or light wire was used. See Mousing.
Separatlon cloth P
RTINS Sheet of gunny cloth used to prevent the mixture of cargo.
Shackle

U-shaped iron link with a removable pin used to make lines or blocks fast.

E-13
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Shaft alley
Watertight passage housing the propeller shafting from the engine room to the bulk-
head where the stern tubes begin. It gives access to the shafting and its bearings and
also prevents their being damaged by cargo put in the spaces through which it passes.

Sheave -
Grooved wheel inside a block.

Sheer angle ' -:
Asrelated todunnaging practices,theangle produced ata given location by the upward .
curve of a vessel’s sides from keel to main deck. This is not to be confused with the
technical definition. The angle produced at a given location by the fore-and-aft cur-
vature from bow to stern of a ship’sdeck, as viewed from a side elevation.

Shipping Activity .

A military activity or other agencies subject to this regulation that plan for, physically
. assemble, consolidate, document, and arrange for movement of material for the Ac-
' count of the Military Departments or other authorized agencies.
Spotting

The positioning of cargo at points along the berth adjacent to the ship’s hatches to
permit handling by shipboard cranes.

Square of the hatch
Space directly under the hatch and the same size as it.

Stanchion
Upright pillar supporting the decks, awnings, and so forth. ‘
Stay - '
Line or wire running fore and aft and used to support a mast, spar, or funnel.
Stay boom o ' A : S .
See Boom, hatch'. -
Standing rigging ' -, - - .. . ! o -
Rigging which is not hauled upon. .
Step.yuii: .. o, - : S : e, Caer o
2+t +1y -Attachor fasten a mast or vertical spar to a ship’s deck. Fasten booms to the mast table
or to kingposts.
A
Stiffeners . .
The vertical metal columns employed in the ship’s structure to stiffen a permanent 3
bulkhead.
Piece of rope or chain used to secure a lineunder aload. .. .
Stowage
: Compact placing of cargo aboard a ship.
Stress

The result of external pressure or force on a body; the structural resistance to such
force; the intensity of a force or pressure, usually measured in pounds per square inch.

@
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Stringers
Longlengthsof wide lumber connectmg and supporting upright inaframe tomaintain
the integrity of the structure.
Stripping
. Lumber laid over the stow for protection from the over stow.
Strip sheathing
. " The vertical risers nailed to the sweatboards for protection of the stow and to permit
- attachment of the appropriate dunnage structure.
Shed, transit
" Structure on a wharf protecting cargo, stores, or passengers.
Shifting boards '
Temporary partltlons placed in holds to prevent bulk cargo from shifting.
Ship platoon
' Platoon of atransportation terminal service company that moves cargo to or away from
shipside.
Shoring . : :
Act of supporting anything by bracing it from below.
Single topping lift
One made of only one line shackled to the head of the boom, rove through a block at
the mast, and led below to the bail. .
‘Slack
To ease up on or pay out a line.
Sleeper .. - X L
Heavy piece of timber laid on the deck to support something, such as the wheels of a
locomotive. e
Sling
Arrangement of line or chain around a draft of cargo to make it safe for hoisting.
Snatch block
S Single block with a gate on one side of the frame whlch may be opened to allow the
> “tE . bight of a liné to be placed on a sheave without reeving the end through the block.
) Snotter
Line with an eye in each end that is put around a post, stanchion, etc., for a fairlead,
E ‘or used for the same purpose as a sling.
Spacers
Lengths of lumber secured between unit loads or contamers to create sufficient space
to prevent their chafing together. '
Spanner stay or truss
Wire stay or structural steel span which runs athwartship between the heads of a pair
of kingposts.
Splice

To weave loose ends of fiber or wire rope together.

‘ : E-15
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Spool )

Drum whose surface is concave, used as a winch head.
Spot

To swing the booms to any desired position by means of the boom guys.
Stripping

The removal of cargo from a container.

. Structural lumber
One of the three main classes of softwood.

Stuffing
The placement of cargo into a container, including any necessary chocking, bracing,
or dunnaging.

Superstructure ,

Any structure extending above the upper or main deck as a continuation of the main
framing, such as a bridge house.

Surge
To slack off a line. To allow a line to slip slowly around a fitting.

Sweatboards :
Lumber running horizontally and mounted in hangers along the skin of the ship to
protect cargo from contact with moisture or sweat which condenses on the interior of
the hull; also termed sweatbattens.

SWL (safe working load) .
Maximum weight or load which a part of the ship’s gear will support with safety.

Tank top
Plating laid on the floors of a vessel which forms the top side of the tank sections or
double bottoms. . .

Tarpaulin, hatch
Painted or treated canvas covering for a hatch.

Tender ship N
Vessel of which the center of gravity is too high, causing a lack of stability.

Terminal

An established shoreside installation at which passengers and/or cargo are trans-
shipped between ocean-going ships and inland transport equipment.

Terminal operations coordinator
One who works at or is responsible for unloading/loading a ship.

Thimble .
Fitting for a closed eye splice.
Tier deck
A full floor capable of supporting forklift equipment installed to facilitate stowage of
_ additional cargo; also termed “machine” floor at certain shiploading activities.
Tie rod

Rod serving asatie between two pieces, acting in tension to keep them from separating.
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Tipping angle
Angle at which an item of cargo, longer than the hatch opening, must be tipped if it is
to be stowed in a hold.
Tomming
e Act of bracing cargo from above to hold it down.
Ton, long
. 2,240 pounds.
- Ton, measurement
Unit of volume equal to 40 cubic feet.
Ton, short
2,000 pounds.
Top
To raise a boom from its cradle to a working position.
Top mast
Mast above the lower mast.
Topping lift

Wire rope used to raise or lower a boom to support it in a working position.

Topping lift block
One through which the topping lift is rove.

Topping lift, multiple
Topping lift made of a tackle system, with one block shackled to the boom’s head and
* »  the other shackled to the mast, and the hauling part leading below.

Toppmg lift, single
: Topping lift made of only one line shackled to the boom’s head, rove through a block
shackled to the mast, and led below to the bale.

Topping lift span
Stationary topping lift shackled into the head of the boom and the head of a kmgpost.

Topping off
- Use of filler cargo to reduce broken stowage at the top of hold.
Tra.nsshxpment
To change the cargo from one mode of transportation to another.
Truckload '
- See Carload shipment
Turnbuckle )
Internally threaded collar turning on two screws threaded in opposite directions.
"Tween deck
Any deck below the upper deck and above the lowest deck. Abbreviation of between
deck.
Two-block

To draw two blocks together so that no more hoisting is possible.
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Unitized cargo _

A load consisting of a single item or many small items of cargo consolidated into one
large package.

Ventilator S _— === -

Device for furnishing fresh air to compartments below deck or for exhausting foul air.

Void
Spaces between units of cargo in stowage and between units of cargo and ship’s
structure.

Void table
Prefabricated structure use invoids for supporting load above.

Weather deck
Deck having no overhead protection.

Whaler
Length of board fastened to a series of uprights on the side opposite the load-bearing
surface for the purpose of stiffening and aligning the structure.

Whips
The portion of cargo-hoisting falls that fastens to the cargo.

Winch .

Machine used for loading and discharging cargo or for hauling on lines. Some winches
are made to turn by hand, most by steam, electricity, or gasoline.

Winch head
Drum, usually of small diameter and concave, on a winch, des1gned for taklng and
holding the turns of a rope. (See Gypsyhead).

Windlass . : . ' S
Special form of winch used to hoist or lower the anchor. It has two drums, called wild- .
cats, designed to grab thelinks of the anchor chains, and is fitted w1th a ratchet and
braking device, situated for paying out the anchor chain. ) ,

Wings : _ . o - .
Part of a holdor deck out near thesides. . = i . R

Yard boom | - . | o .
See Boom, outboard. ; il

Yard lumber

One of the three main classes of softwood lumber. It consists generally of lumber that
is less than 5 inches in thlckness and that isintended for general building purposes

\
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Terminal operations personnel must be able to solve various types of mathematical problems that
arise pertaining to the proper and effective handling, stowing, shipping, etc., of military cargo. Tomake
this task easier and to insure correct answers and results, numerous tables are available. Basic con-
version tables are included in this appendix.

= CUBIC AND VOLUME MEASUREMENTS

Cubic Cubic - Cubic I “.Cubic . US gallons Measurement
centimeters inches feot* - ‘.yards Liquid Dry US bushels tons
10 0.061 0.0000353 . 0.0000013 0.000264 0.000227 0.000028 0.00000088
1,000.0 61.023 0.0353 ' 0.00131 0.2642 0.227 0.0284 0.000882
16.39 1.0 0.0005787 .° . 0.0000214 0.00433 0.00372 0.00465 0.0000144
28,3170 1,72_8.0 1.0 ;. 0.03704 7.481 6.4285 0.80356 0.025
764,559.0 46,656.0 27.0 _ © 1.0 201.974 173.57 21.696 0.677
946.4 57.75 0.03342 K ) 0.00124 0.25 0.2148 0.02686 0.000837
1,101.2 67.201 0.03889 . 0,00144 0.2909 0.24 0.0313 0.000975
3,785.4 231.0 0.13368 T 7 0:00495 1.0 ' 0.8594 0.1074 0.00335
4,404.9 268.803 0.15556 ’ 0.00576 1.1636 1.0 0.125 0.00388
35,239.3 2,150.42 1.2445 “ 0.0481 - 9.3092 8.0 1.0 ©0.0312
1,130,000.0 69,120.0 400 1.48 298.0
*A board foot, usedin measui‘gments for lumber, measures 12" x 12" x 1". Its volume is 1/12 of a cubic foot.
US dry measure: 1 bushel = 4-.pecks = 8 gallons = 32 quarts = 64 pints
US liquid measure: 1.gallon =.4 quarts = 8 pints = 32 gills = 128 fluid ounces = 0.83268 imperial gallon
. WEIGHT MEASUREMENT
Ounces N Pounds : + Tons Short Tons long Metric
Kilograms (kg) Troy - Avoirdupois (avdp) . Troy Avoirdupois (avdp) (2,000 |b) (2,2401b) (1,000 kg)
1.0 32,1507 . 35274 . 267923 2.20462 ' 0.001102 0.0009842 0.001
0.0000648 0.002083 - 0.0002286 . _ 0.0001736 . 0.0001429 0.00000007 0.00000006 0.00000006
0.0311 1.0 1.09714 0.08333 0.06857 0.00003429 0.00003061 0.0000311
0.02385 0.91146 - = 10 0.07595 o 0.0625 0.00003125 0.0000279 0.00002835
0.37324 12.0 " 713.1657 1.0 - 0.82286 0.0004114 - 0.0003674 0.0003732
0.45359 145833 160 . 1.21528 1.0 . 0.0005 ' 0.0004464 0.004536
907.185 29,166.7 = 32:000.0 = 2,430.56 '+ 2,000.0 - 10 ° 0.89286 0.90719
1,016.05 326667 = 358400 O° 2,722.22 G 22400 R R -3 1.0 +1.01605
1,000.0 32,150.7 © 352740 ¢ 2,67923 T 220462 < 110232 0.98421 10

SHOLIOVL4 NOISHIANOCS d XiIGN3IddV
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LINEAR MEASUREMENT
Miles
Meters* Inches Feet Yards Statute Nautical Kilometers Fathoms
1.0 39.37 3.28083 1.09361 0.0006214 0.0005396 0.001 0.546
0.0254 1.0 0.0833 0.0278 0.00001578 0.00001371 0.0000254 0.0139
0.3048 12.0 1.0 0.3333 0.0001894 0.0001645 0.0003048 0.167
- 0.9144 36.0 3.0 1.0 0.0005682 0.0004934 0.0009144 0.500
5.0292 198.0 16.5 5.5 0.003125 0.002714 0.005029 2.76
20.1168 792.0 66.0 22.0 0.0125 0.01085 0.02012 11.0
1,609.35 63,360.0 5,280.0 1,760.0 1.0 0.8684 1.6094 879.0
1,853.25 72,962.5 6,080.2 2,026.73 1.15155 1.0 1.85325 1,010.0
1,000.0 39,370.0 3,280.83 1,093.61 0.6214 0.5396 1.0 546.0
219.5 8,640.0 720.0 240.0 0.1364 0.1184 0.2195 120.0
1.829 720 6.0 2.0 0.00114 0.00098 0.00183 1.0

*1 meter = 10 decimeters = 100 centimeters = 1,000 millimeters
““A nautical mile is the length on the earth’s surface of an arc subtended by one minute of angle at the center of the earth.
Therefore, the circumference of the earth is equivalent in nautical miles to the number of minutes in a circle (360 x 60 = 21,600).

SURFACE MEASUREMENT
Square miles Square
Square meters Square Inches Squars Feet Square yards Square rods (statute) kilometers
1.0 1,550.0 10.764 1.196 0.03954 0.000000386 0.000001
0.00065 1.0 0.0069 0.00077 0.00000026 0.00000000025  0.00000000065
0.0929 144.0 1.0 0.1111 0.00367 0.0000000359 0.0000000929
0.8361 1,296.0 9.0 1.0 0.0331 0.000000323 0.000000836
25.293 39,204.0 272.25 30.25 1.0 0.00000977 0.0000253
4,046.8 6,272,640.0 43,560.0 4,840.0 160.0 0.00156 0.00405
10,000.0 15,499,969.0 107,639.0 11,960.0 395.37 0.00386 0.01
2,589,999.0 Sqft x 144 27,878,400.0 3,097,600.0 102,400.0 1.0 2.59
1,000,000.0 Sqft x 144 10,763,867.0 1,195,985.0 39,537.0 0.3861 1.0
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APPENDIX G CARGO SHIPS AND ARMY LIGHTERS

MARITIME ADMINISTRATION CLASSIFICATION SYSTEM CLASSIFICATION
GROUP 1 — TYPE AND LENGTH OF SHIP

Length designation (ioad waterline in feet)*

.

Type of ship 1 2 3 4 5 6 7 8
- C Cargo-Unitd Under 400 | 400-450 | 450-500 | 500-550 | 550-600 | 600-650 | 650-700 700t
service (under 750
100 pax)
P Pax — Unitd Under 500 | 500-600 | 600-700 | 700-800 | 800-900 | 900-1000 | 1000 and
i service (100 over
pax and over)
B Barge Under 100 | 100-150 | 150-200 | 200-250 | 250-300 | 300 and

over
G Great Lakes Under 300 | 300-350 | 350-400 | 400-450 | 450-500 | 500-550 | 550 and

cargo over
H Great Lakes Under 300 | 300-350 | 350-400 400-450 450-500 500-550 550 and
pax over

JInland cargo Under 50 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300 and
over
K Inland pax Under 50 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300 and

over
‘ L Great Lakes Under 400 | 400-450 | 450-500 | 500-550 | 550-600 | 600-650 | 650 and

tanker (ore, over
grain)

N Coastwise Under 200 | 200-250 | 250-300 | 300-350 | 350-400 | 400-450 | 450 and
cargo over

- Q Coastwise pax | Under 200 | 200-250 | 250-300 | 300-350 | 350-400 | 400-450 | 450 and
over

R Refrig Under 400 ‘ 400-450 450-500 500-550 550 and
K over
S Special { Under 200 | 200-300 300-400 400-500 500-600 600-700 700 and
over
.’_ T Tanker Under 450 | 450-500 500-550 550-600 600-650 650-700 700 and
over
U Ferries Under 100 | 100-150 150-200 200-250 250-300 300-350 350 and
s over

V Towing ships Under 50 50-100 | 100-150 | 150-200 | 200 and
over

D Outside This letter will be assigned to plans received from outside companies. If designs are developed
designs from these for contracts, a design letter will be assigned.

* Up to but excluding the upper limit of each interval.
T Longer vessels will continue to carry successive numerical sequences in 50-foot increments; i.e., C9-700-800, etc.
¥ This special designation will apply to certain Navy Department ships which may be built by the Maritime
Administration and those of such a special nature that they fall outside of any of the other designations given in
this table.
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1 Triple and quadruple screw and make digit 3 or 4 respectively.

MARITIME ADMINISTRATION CLASSIFICATION SYSTEM
CLASSIFICATION GROUP 2 — TYPE OF MACHINERY AND

NUMBER OF PROPELLERS AND PASSENGERS

Type of 12 Passengers Over 12
machinery Propellers and under* passengerst

Steam Single S S1
Motor Single M M1
Turboelectric Single SE SEL
Diesel electric Single ME MEL
Gas turbine Single G G1
Gas turboelectric| Single GE GEL
Nuclear Single N N1
Steam Twin ST S2
Motor Twin MT M2
Turboelectric Twin SET SE2
Diesel electric Twin MET ME2
Gas turbine Twin GT G2
Gas turboelectric|] Twin GET GE2
Nuclear Twin NT N2
Steam Stern wheel SwW SO
Motor Stern wheel MW MO

* Triple and quadruple screw add TR or Q respectively to single

screw designation. Example: Triple screw motor ship is MTR.

AVERAGE DESIGN CHARACTERISTICS OF REPRESENTATIVE

MARITIME ADMINISTRATION DRY CARGO VESSELS

e

Length Average
overall Draft Deadweight bale Heavy lift No.
(LOA) loaded Speed tonnage Gross capacity No. capacity | containers
Design (ft) (ft) (knots) (Lton) tonnage {cu ft) holds (Ston) (8x8x20)
C1-M-AV1 339 23 10.5 5,995 3,805 | 228,000 4 30 '
C2 ’
C2-S-AJM 459 28 15.5 10,775 8,258 | 543,000 5 50
C2-S-AJ5 459 28 15.5 10,497 8,228 | 449,000 5 50 =
C2-S-B1 459 27 16.5 | . 10,500 6,132 | 546,000 5 30
C2-S-E1 469 27 15.5 10,700 6,065 | 546,000 5 30
C3 '
C3-8-33a 483 31 18 12,402 9,252 425,000 5 75
C3-S-37¢c 495 30 18 11,336 9,296 | 565,000 5 60
C3-8-37a 495 30 17.4 10,948 9,218 | 549,000 5 60
C3-8-37d 495 30 18 11,367 9,459 | 546,000 5 60 -
C3-8-38a 493 28 18.5 10,967 7,849 | 575,000 6 50
C3-8-43a 506 31 18 13,116 9,827 | 632,000 7 60
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AVERAGE DESIGN CHARACTERISTICS OF REPRESENTATIVE
MARITIME ADMINISTRATION DRY CARGO VESSELS (Continued)

FM 55-17

Length Average
overall Draft Deadweight bale Heavy lift No.
(LOA) loaded Speed tonnage Gross capacity No. capacity | containers
Design (ft) (fv) (knots) (Lton) tonnage (cu ft) holds (Ston) (8x8x20)
C3-S-46a 493 31 18.5 12,629 | 10,659 663,000 6 60
C3-5-76a 522 31 18.6 11,150 | 10,396 603,000 6 75
C3-S-A1 492 29 16.5 12,343 7,950 672,000 5 30
C3-S-A3 473 28 16.5 9,644 7,052 497,000 7 25
C3-S-A4 492 29 16.5 12,005 7,924 536,000 5 30
C3-S-A5 492 29 16.5 11,766 7,909 477,000 5 30
C3-S-BH1 492 29 16.7 12,550 7,854 643,000 5 50
C3-5-BH2 492 29 16.7 12,031 7,971 607,000 5 50
C4
C4-5-57a 561 32 21 13,5635 | 11,105 572,000 6 70
C4-5-58a 572 31 20 12,728 | 11,309 630,000 7 60
C4-5-60a 551 31 21 12,763 | 10,484 | 577,000 6 75
C4-S-64a 544 32 21 13,264 | 11,202 504,000 6 70
C4-8-65a- 560 30 20 12,699 9,322 480,000 7 80
C4-5-66a 540 32 20 13,808 | 10,954 | 750,000 6 80
C4-S-1a 564 30 20 13,498 9,214 | 736,000 7 60
C4-S-1u 565 32 20 14,349 | 12,693 673,000 6 60
C4-S-A4 523 33 17 14,714 | 10,684 | 629,000 7 50
C4-5-B5 520 33 17 15,371 10,780 712,000 7 50
C5
C5-S-73b 610 31.6 20 14,600 975,840 928
C5-S-75a 605 35 20.8 22,208 | 15,949 (1,018,000 7 70 409
C5-5-78a 601 34 23.6 15,694 | 11,757 |1,194,000 7 70 800
C5-8-77 583 30 16.0 20,020 | 15,461 841,000
C6
C6-S-1w 661 30 20 16,590 | 11,100 {1,047,000
Cc7
C7-S-68 701 32 22.5 20,574 | 18,876 1,335,000 10 1,210
c8
C8-S-81a 820 35 22.5 18,850 | 26,400 (1,125,000 6 446 356
(+49
lighters)
C8-5-81b 820 35 22.5 18,850 | 26,400 1,125,000 6 446 344
(+49
_ lighters)
C8-5-82a 874 20 20 27,050 | 20,500 |1,520,000 1,600
G-3
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AVERAGE DESIGN CHARACTERISTICS OF REPRESENTATIVE
MARITIME ADMINISTRATION DRY CARGO VESSELS (Continued)

Length Average
overall Draft Deadweight bale Heavy lift No.
(LOA) loaded Speed tonnage Gross capacity No. capacity | containers
Design (ft) (ft) (knots) (Lton) tonnage (cu ft) holds (Ston) (8x8x20) .y
OTHER
RORO .
USNS s
COMET 499 27 18 10,545 | 12,750
Callaghan 694 29 25 13,500 |24,471 [1,968,000 6 240
Heavy-lift
Seatrain -
Puerto
Rico
(Ex-T-2) 560 27 16.6 12,249 7,991 793,000 1 100 -
Trans-
Colorado
(Ex-C-4) 523 32 17 11,475 | 10,014 601,000 5 240
Multi-
purpose
dry cargo
ships
(Tentative) 650 28 216 29,958 2,015,000 210 1,044 ‘
(Total
Displacement)
\
-3,
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CHARACTERISTICS AND CAPABILITIES OF ARMY LIGHTERS

Cargo space (inches)
Length
Width
Height
Allowable cargo load (long tons)
Number of CONEX (single tier)
Type 1
Type II
Number of palletized load
(single tier—stevedore pallets)

LCM(8)

513

174
80
53.5

20
10
21

LCU (1466 Class) ARc XV LARCLX BC 7005 BC 231A

Main

624

354
54

150.1

56
24
56

Forward

264
172

288

120
38
133

10
4
12

459

164
74
53.5

18
8
18

1,200
312

570.0

96
48
100

<5

1,320
324

585.0
102

51
108

BK 7001

948
240

130
54

27
65

L1-SS N
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APPENDIX H WARNING LABELS

e, EXPLOSIVES

FLAMMABLE LIQUIDS AND SOLIDS

FLAMMABLE LIQUiD

Sk

_POISON BAS

|
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IRRITATING MATERIAL

H-2
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ADIOACTIVE MATERIALS

-1,
< ‘ N < >
«* 2\ RADIOAGTIVE SORADIOACTIVE =557
SN o AN 4 )
- \v/ N 7 \\4’,
~ SPONTANEOUSLY COMBUSTIBLE MATERIAL WATER-REACTIVE MATERIAL
h
*
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CORROSIVE MATERIAL

A
ETIOLOGIC AGENTS

BIOMEDICAL
MATERIAL

IN CASE OF DAMAGE
OR LEAKAGE

NOTIFY DIRECTOR CDC
ATLANTA GEORGIA

. 404/633-5313
______________________ Jd

*DISEASE CAUSING CHEMICALS OR
ORGANISMS

H-4

EMPTY

EMPTY

BUNG*

CAUTION Umauh& Bung

Do not unscrew entirely until all
interior pressure has escaped through the
loosened threads.

REMOVE BUNG IN OPEN AIR. Keep
all open flame lights and fires away.
Enclosed Electric Lights are safe.

*USED TO RELIEVE INTERIOR
PRESSURE IN PRESSURIZED
CONTAINERS



o,

A
Address Markings ........... 9-1thru9-5
Administrative Loading .. .. ... 1-5
B
Barges ........... ... ... 10-5
Breakbulk .................. 9-18,9-19
Bridge Plates and Ramp ..... 10-3
Bridles..................... 29
BullingCargo ............... 10-18
C
Cargo Booms, Types
West CoastRig ........... 4-15
Wing and WingRig ........ 4-15
Yardand Stay ............ 4-13 thru 4-15
CargoHandlingAids ......... 2-12,2-13

Cargo Hold Compartment ... .5-1thru5-3
Cargo Tallying Methods ... ... 9-15thru9-17

CargoSecurity .............. 5-28, 5-29
Chains .................... 4-1
Containerized Cargo

Handling Equipment . ...... 7-1thru7-4

Lifting Containers ......... 7-9thru7-11

MarshallingYard .......... 9-20

Safety ................. .. 10-18

Security Containers ....... 7-8

Stuffing Containers ........ 7-6,7-7

Stuffing/Stripping ......... 9-21

Tallying .................. 9-20, 9-21
Combat Loading ............ 1-5

D

Damage and Loss of Cargo . . . 5-26, 5-27
Discharging Cargo

Cargo FromHolds ......... 5-25
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