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CHAPTER 1 ORGANISATION

Aim

The aim of the Rescue Service is to release the maximum number
of trapped persons in the minimum time.

Functions

The primary functions of the Rescue Service are—
(a) To save life by the rapid extrication of trapped persons.

(b) To administer life-saving first aid to trapped persons during
the course of rescue operations.

The secondary functions, once life-saving tasks have been completed,
may include:

(a) The recovery of the dead.

{b) The temporary support or demolition of damaged structures
where collapse may endanger life or obstruct essential traffic.

(c) Provision of support for specialist parties (e.g. caverneers,
debris clearance parties, etc.).

(d) Ensuring that all personnel know how to deal with water, gas,

electricity or other utilities which could*endanger life or impede

rescue operations.

Column Organisation

The Rescue Service is a mobile force organised into Light and
Heavy Columns.

The basic unit is the Rescue Party of eight men, including leader and
deputy leader, equipped with manpacks to enable essential tools to be
carried over debris.

In both Light and Heavy elements of the service there will be six

Rescue Parties in a platoon and in each column there will be six
platoons. Under certain circumstances it may be desirable to divide
the column into two units; in which case company headquarters will
be introduced and each company will consist of three platoons.

All Rescue Personnel should be issued with the personal clothing
and equipment listed in Chapter 2.
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In a Light Rescue Column five parties in each platoon will be
equipped with Light Vehicle Equipment and the sixth party with
Heavy Vehicle equipment as listed in Chapter 2.

In Heavy Rescue Column all six parties in each platoon will be
equipped with Heavy Vehicle equipment.

This organisation should enable Light Rescue Columns to clear
roads and extricate most casualties in areas of light to moderate dam-
age. The five Light Parties in each platoon will concentrate on the
lightly trapped in bungalow-type buildings while the sixth party
attempts more difficult heavily trapped casualties in the same area.
The five Light Parties when they have completed their tasks can assist
their heavy element until redeployed. It must be remembered that this
work could continue 24 hours a day for a period of many days in a
major disaster.

The Heavy Rescue Column will be deployed into areas in which
heavy dantage has occurred. Each party has equipment to enable it
to tackle any problem and, in addition, sufficient to expand to the
equivalent of three parties utilising sixteen survivors from the area.

The overall proportion of Heavy to Light Platoons will depend on
the analysis of zones but it should never exceed 1:35, thus ensuring a
very considerable economy of equipment.

The Rescue Service will be represented at all levels of control. A
rescue officer will act as adviser to each Controller in the operational
area. He will take command of all rescue personnel located or deployed
in his area of responsibility. This officer will be known as the Chief
Rescue Officer, e.g. Chief Rescue Officer—No. | Group.

The following diagram shows the headquarters establishments and
column organisations for both Light and Heavy elements:—

RESCUE COLUMN (LIGHT)
COLUMN HEADQUARTERS

Coln R.O. & D/Coln R.O.

4 D.Rs.
Driver

2 Motor Mechanics

COY H.Q.

(IF REQU ) o
IRED, IF
o B0 { REQ.UIRED)
D. Coy R.O.
Driver
2 D.Rs.
Rescue Rescue Rescue Rescue
Rescue R
Platoon Platoon Platoon Platoon Platoon Plzfggi
Light Light Light Light Light Heavy
Pl\)escue Rescue Rescue Rescue Rescue Rescue
arty Party Party Party Party Party
Party Leader *
Depqty P.L. I];i‘;itbesftf
1 Driver/Storeman 1 Driver/S't'
y Driv L oreman
1 Vehicle 1 Veehr;cle
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RESCUE COLUMN (HEAVY)

COLUMN HEADQUARTERS

COY H.Q.
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CHAPTER 2 EQUIPMENT

The Australian Government is currently providing rescue equipment
which is not otherwise readily available and this will be issued to the
Rescue Service by State and Territory Emergency Service Organisa-
tions. Rescue personnel are expected to complete their equipment
from local resources. It should not be necessary to hold this extra
equipment, but only to know where it can be obtained quickly when
needed. This applies also to vehicles for the Rescue Service.

The full scale of equipment is as follows:

Personal Clothing and Equipment.

Boots

Gaiters

Helmet

Overalls

Knife, clasp with marlin spike and lanyard

Lantern, hand, electric

Webbing equipment, including manpack, first aid haversack and
water bottle

Manpack Equipment
Auger, 25 mm
Bands, webbing (sets of 2)
Bar, wrecking, 600 mm
Blanket
Bond, wire, 4 mm x 5m
Chisel, cold, 25 mm blade, 200 mm-300 mm stem
Cord, sash, 4-6 m -
Gloves, debris
Goggles, dust
Hammer, club | kg
Hatchet, case opening
Mask, dust
Pliers, side cutting, insulated
Rope, 12 mm x 12 m
Saw, multi-purpose
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12 blankets, woollen

8 Blocks, wooden, spacing
Blocks, snatch, 80 mm

Box, nails—mixed—1 kg 50 mm

First Aid Equipment
*Baking soda tablets, plastic container of 50
12 Bandages, calico, 100 mm X 5.5 m

Bandages, constriction 1 kg 80 mm
3 Bandages, triangular 1 kg 100 mm
Butterfly closures 4 Buckets

25 Casualty labels Chains, 1.8 m, with ring and hook, tested 20 kN
Crayon wax Chains, 1.8 m, with ring and hook, tested 7.5 kN
6 Dressings, first field Cutters, bolt, 16 mm
9 Dressings, shell Cautters, pipe, 12 mm-50 mm
Drinking vessel, 250 ml 12 Cords, sash, 4.6 m
*6 Morphia Syrettes ( grain) Chisel, plugging
*Qintment, Tetracaine Ophthalmic, tube Gloves, rubber, insulation
Pencil, indelible Hammer, claw
*Salt tablets, plastic container of 50 Hammer, sledge, 3 kg .
5 Sheeting, sterilised, 900 mm X 900 mm, in plastic bag Ladder, 2.5 m-4.5 m, extension
Ladder, 6 m-11 m, extension
3 Mattocks, cross grubving
3 Poles, derrick, 6 m X 76 mm—with butt min. of 100 mm
Hydraulic Rescue Kit

Light Vehicle Equipment

The following equipment will be taken by each Light Rescue Party

in their vehicle and carried forward as necessary— Consisting of
1

Hand-operated hydrauhc pumps with modified shortened
reservoir and clip to hold handle for carrying position

Bar, 25 mm X 1.5 m, chisel point
Hammer, 3 kg

v

Ladder, 2.5 m-4.5 m, extension
*Rations, hard—3 days’ supply

Rope, 60 m X 16 mm

Shovel, short-handled

Snatch block, 80 mm

Stretcher, folding

Heavy Vehicle Equipment

The following equipment will be taken by each Heavy Rescue Party
in their vehicle and carried forward as necessary—

Axe, felling—2 kg

6 Bars, picket, 25 mm X 1.5 m, steel
2 Bars, crow, 1.7 m, chisel point
Bar, steel, 12 mm X 3m

*Not in peacetime. Will be provided if necessary.

6

(B/Hawk Part P76 modified)
1.8 m hoses with ZH604 coupler (B/Hawk Part No Z9]3)

Short 10 t rams with ZR400 coupler, Z410 cap, (modified
B/Hawk Part No. RC159) .

Screwed adaptors to suit Base plate and Plunger Toes .

Serrated saddles for ram

Hydraulic Wedgie with ZR400 coupler and Z410 cap
(B/Hawk Part No. SA4) (modified with hlgh carbon steel
jaws) .

Deep reach spread jaw (W1thout bu11t -in ram and hlgh
carbon steel jaws) .. . . ..

Flat Base (B/Hawk Part No Zl4

Ram Toes (B/Hawk Part No. Z30)
Plunger Toes (B/Hawk Part No. Z9)
(All above to be contained in metal carrying kit)

7

N NN =




Pump, stirrup
*Rations, hard—3 days’ supply

2 R.B.A. Sets

Rope, manilla or sisal, 16 mm-60 m
Rope, manilla or sisal, 24 mm-60 m
12 Ropes, manilla or sisal, 12 mm-12 m
2 Ropes, wire, 16 mm X 1225 m
Saw, hand

Saw, bushman’s, 900 mm

Saw, cross-cut, 1.8 m

Shackle, ‘D’ type, tested 2 tonnes

2 Shovels, medium

2 Shovels, short

Spanner, crescent, 380 mm

2 Screwdrivers, 230 mm

6 Stretchers, folding

Tarpaulin, 3 m X 3 m approx.
Tape, measuring, 2 m

Tirfor, hauling and lifting, type T.13 and snatch block
Wrench, Stillson, 762 mm
Wheelbarrow

8 Wedges, wooden

Optional Equipment
Chain saw
Oxy-acetylene cutting torch, complete
Acetylene cylinder
2 Oxygen cylinders
Portable pump, 18 000 litre per hour

Radiac Equipment .
Coln H.Q. 6 dosimeters (0-600 r). One for each Officer and each
D.R. 1 charging unit to be held by the driver.

Coy H.Q. (if required) 4 dosimeters (0-600 r). One for each Officer
and D.R. 1 charging unit to be held by the driver.

Platoon H.Q. 3 dosimeiers (0-600 r). One for each Officer and the
D.R.

Rescue Party 1 dosimeter (0-600 1) to be carried by Party Leader.

*Not in peacetime. Will be provided if necessary.
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CHAPTER 3 THE RESCUE PLAN—STAGES OF
RESCUE

Successful rescue work depends principally on two things: first a quick
but thorough appraisal of the situation by the person in charge, i.e.
reconnaissance, plus systematic working plan.

This chapter deals with rescue reconnaissance from the point of
view of the rescue party leader. It is the basis of all good rescue. First
class rescue reconnaissance brings successful results and that point
cannot be over-emphasised throughout all stages of training.

The magnitude of the task and the limiting time factor call for a
rapid assessment throughout. Rescue reconnaissance is allied to all
stages of the rescue plan, but there is no suggestion that all the stages
must be followed rigidly. The ‘Five Stages of Rescue’ are a guide, but
it is more than likely that where a nuclear weapon has exploded the
Rescue Service will be primarily concerned with the second, third and
fourth stages. It is indeed doubtful if stage five (general debris clear-
ance) will be called for until such time as the whole area is cleared.

The rescue plan must always be flexible in order to ensure that
rescue personnel do not exceed the pre-set dose limit of radiation (see
Radiological Defence Manual, Pt 1, paragraph 32) or the higher dose
when it is authorised to enable them to complete an important task
already in hand.

Initial Reconnaissance

The party leader’s reconnaissance is an attempt to arrive at an
accurate assessment of the numbers and whereabouts of casualties,
and such factors as danger from gas, flooding of basements, over-
hanging walls, etc. which may endanger either survivors or his party.
It is essential that every member of a rescue party should be thoroughly
grounded in rescue reconnaissance as in many instances, especially
where large areas of damage are being dealt with, the leader of a party

. may be responsible for a considerable number of buildings and men

deployed by him must be able to do their own reconnaissance of the
task on which they have been set to work.

Information
Normally the initial information will be given by a Patrol Warden.

-
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In addition to this source, valuable information may be obtained from
reliable witnesses, e.g. police officers, relatives, neighbours, etc.

In certain cases, especially in large-scale damage by modern
weapons, the leaders may be directed to definite tasks, e.g. a position
where large numbers of people are known to seek shelter or congregate
together, or where people are endangered by the spread of fire, or any
other hazards.

Observation

Having deployed his party, the leader will make a further reconnais-
sance with a view to the redeployment of his men.

. Men deployed on a particular building must make careful observa-
tion of how that building has collapsed. This should be done in the
light of any information available concerning probable casualties.
First, some attempt should be made to locate and identify the parts
of the building and especially those parts in which casualties are
reported to be. This will enable a rough idea to be obtained as to
where casualties might be found in relation to the various parts of the
damaged structure.

The art of rescue lies in being able to identify and exploit to the
maximum all debris formation such as voids, etc. which can be used
to facilitate access to the casualty once his whereabouts has been
fixed by information and inference.

Most rescue work has to be conducted under conditions of great
difficulty and confusion, often made worse by darkness. As a resuit,
it is usually difficult to form a true picture of the position and it is,
therefore, highly important that rescue operations should be carried
out systematically in stages and to a definite plan.

On first approach, even the best leaders tend to over-estimate the
difficulties owing to the appalling confusion, and the apparent mag-
nitude of the job. This mental reaction is quite natural. And it is at such
times that a leader requires to exercise all his qualities of coolness,
perseverance and courage and to make full use of the knowledge
gained in his previous experience and training. At the same time, the
party, to avoid harassing the leader, must display confidence in him
and must help him, especially, by remembering:

(i) Not to ask unnecessary questions.

10

(ii) Generally to give the leader advice only when he asks for it.

(iii) To listen attentively, so that instructions need be given once
only.

(iv) To keep together on the job and not to be missing when
required.

Rescue by Stages

No standard set of rules can be devised to give leaders sure guidance

" on how to tackle every job, but-by proceeding in stages according to a

regular plan they are less liable to overlook important points, and are
more likely to be able to appreciate and organis¢ appropriate action.

" The principle of applying the art of reconnaissance to each successive

stage will operate throughout. Rescue operations should proceed as
nearly as possible in the following five stages. They are framed so as to
be generally applicable to any set of circumstances and to any rescue
task from start to finish. They are easily memorised by reference to
the mnemonic C-R-E-S-T.

C—Clearance of surface casualties.

R—Rescue of lightly trapped.

E—Exploration of likely survival points.

S —Selected debris removal.

T—Total debris clearance.

Stage 1-—Clearance of Surface Casualties

The task of caring for casualties properly belongs to wardens and
the Ambulance and First Aid Service but if necessary the Rescue

Party must be prepared to care for casualties who need immediate
attention.

Stage 2—Rescue of Lightly Trapped

This involves (a) the recovery of those who are lightly trapped and
(b) the searching of slightly damaged buildings 'to ensure that no
casualties within them are unattended. Once casualties have been seen
or heard, or their whereabouts definitely ascertained, every endeavour
should be made to maintain contact until they are released. In carrying
out this stage, a speedy but careful examination of the damaged
structures is needed in order to determine the best and safest approach.
There is always the danger of fire owing to hot coals etc. from open

. 11
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fires having been scattered by the blast. In houses where gas is used
there is danger of gas poisoning and explosion owing to (i) lights,
stoves, etc. having been blown out by the blast, (ii) house mains
having been fractured by earth shock. It is for this reason that rescuers
must not smoke or use naked lights when searching a building.
Normally, the search should commence at the lowest portions of the
building and be continued upwards until every room and every
possible position in which casualties may be has been explored.

Marking Buildings after Search

Buildings which have been thoroughly searched should be so
marked and the following standard marking must be used. A capital
letter 'S’ chalked near the entrance will denote that the building has
been searched and cleared of casualties. This will be underlined and
underneath will be chalked the initial letter of the service responsible
for the search, thus:

< searched by Warden Service.

b=17]

searched by Fire Service.

-lw» milw

searched by Police.

A searched by Ambulance and First Aid Service.

w2 "1'1|(,J

R searched by Rescue Service.
Where searchers find dangerous conditions, e.g. leaning walls, dam-
aged staircases, holes in floors, escaping gas, etc., they should chalk
the letter ‘D" after the standard marking.

Thus:

S
W D
Buildings in which dangers exist should be marked in a prominent

position on all sides where entry is likely to be made. In addition to
the marks, a piece of board or some improvised barricade with the
word ‘DANGER’ chalked or written on it, or even string across an
opening, will assist in warning anyone who has occasion to enter the
building.
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If debris is present in sufficient quantity to hide casualties, only
mark those parts of the building which have been thoroughly searched.

Stage 3—Exploration of Likely Survival Points

All likely survival points where persons may have taken refuge and
in which they may be trapped, either injured or uninjured, must be
searched. Too much stress cannot be laid on the need for searching
all likely places for casualties who may still be alive, and of affecting
their release before any attempt is made to rescue victims who have
little chance of surviving. This does not mean that every nook and
cranny must be searched for possible casualties, but likely places
must be fully explored.

It should be remembered that casualties may be found who have
received severe crush injuries from fallen masonry, brickwork, beams,
party walls, heavy furniture, etc. These persons will be suffering from
shock and their breathing passages may be clogged by the dust

- contained in the debris, in which case these passages must be cleared.

Persons suffering from crush injuries need special treatment before
release, if practicable.

Calling and Listening Techniques (Fig. 1)

When it is kngwn that persons are still missing, and the rescuers
are confronted with a major collapse of premises, the casualties may be

" tmppgd w.ithin the voids formed by the collapsing building. A ‘calling
and hst.emng‘ period should be introduced: this has in the past saved
_Many lives and is carried out in the following manner: the leader

places such men as may be available at suitable vantage points
around the area in which the persons may be trapped. He then calls
out "SILENCE . . . SILENCE FOR RESCUE", and each man as directed by the
leader calls "RESCUE PARTY HERE ... CAN YOU HEAR ME? All others

-~ listen intently for any reply. If none is heard it is a good plan to tap on

a wall, or on any gas or water pipe, beam, etc. running into the debris,
all of which are good conductors of sound, and again listen for an
answer. On hearing a reply, each listener points to the place from
Which he thinks the sound came, thus “pin-pointing’ the position.

"Once contact has been established with a trapped person, it should be

Maintained;

13
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Figure 1. Leader and Three Men using Calling and
Listening Technique

Use of Dogs

Specially trained dogs have been used with conspicuous success on a
number of occasions and proved their value as an adjunct to rescue
reconnaissance, especially in the ‘third stage of rescue’.

Stage 4—Selected Debris Removal

If casualties are located. their recovery will entail removing debris
according to:
(i) The location of the casualty.
(ii) The layout of the building.
(iii) The way in which the building has collapsed.

Stage 5—Total Debris Clearnace

Where it is still impossible to account for all missing persons it may
be necessary to strip the site methodically. When debris has been
relocated, the pile should be suitably marked.

14

CHAPTER 4 ROPES, CHAINS AND SLINGS

The term rope is used for both fibre and wire ropes with which Rescue
Parties are supplied. The term cordage is used to denote fibre ropes
only.

Cordage stretches very considerably under load: the stretch in a new
rope, when subjected to its working stress, is about one-twentieth of its
length.

Steel wire rope (S.W.R.) is stronger and less liable to stretch than
cordage but it is not so flexible and, therefore, more difficult to handle.

Both cordage and S.W.R. require continual attention and care if
their usefulness is to be maintained.

Cordage

Cordage may be made of a variety of materials such as manilla,
" hemp, sisal, cottons, coir or nylon. Whatever the material, the rope is
~~ made by twisting several fibres together to form a yarn, several of
..~ which are then twisted to form a strand and three or more strands
“are twisted together to form a rope. :

The ‘lay’ of a rope, which can be either right or left handed, depends
~zon the way the strands are twisted together during manufacture.

Safe Working Load of Cordage
*':l'he size of cordage is denoted by its diameter (D) in millimetres and
D‘/IOO equals its safe working load (SWL) in kilonewtons (kN).

Example (i) New, dry 16 mm cordage
(Diameter in mm)?

100 = SWL in kN
16 x 16
00— 2.6 kN (approx.)

Example (ii) Saturated 16 mm cordage with sharp bend
(Diameter in mm)?

00 x Safety Factor = SWL in kN
16—1ng X % = 1.75 kN (approx.)
15
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Care and Maintenance of Cordage

To ensure the efficiency of fibre ropes, ALWAYS:

(a) Stretch a new rope throughout its length before using it. To do
this attach one end to a swivel hook (to allow of twisting) and
haul on the rope.

(b) Avoid cutting a rope unless it is essential to do so. If it is
necessary. ensure that the cut end is whipped as soon as possible
to prevent fraying. As a temporary measure to prevent fraying,
tie a figure of eight knot near the end of the rope. Adhesive
tape is also useful as a quick temporary whipping.

(c) Avoid permanent knots in a rope, as these considerably reduce
its strength.

(d) Do not attempt to force a thick rope through a block made for a
smaller rope. This causes chafing of the rope and lessens its
strength. :

(e) Avoid passing a rope Over a sharp edge. If it is necessary to do
this protect the rope with a sacking or a piece of rounded
timber. (chafing piece).

(f) Avoid sudden jerks or violent stress on the rope as this weakens
both the rope and any tackle used with it.

(g) As far as possible, keep a rope dry. If it gets wet, do not attempt
to dry it in front of a fire. Spread it on a ladder, laid horizontally
off the ground to enable the air to circulate freely round the rope.

(h) Store fibre ropes under cover off the floor, preferably on racks
in a place free from extremes of temperature and out of contact
with materials containing any acid or strong alkali, e.g. creosote:
also free from rats if possible.

(i) Examine ropes regularly for external damage and rotting of
fibres.

(j) If coiled rope has to be left in a place where it may be exposed
to the weather, cover it with tarpaulin or some other form of

protection.

(k) Whenever a rope has been used., ensure that it is clean and dry
before it is coiled and put away.

Steel Wire Rope (SWR), Chains and Slings

Steel wire rope consists of a number of strands (normally six) with a
fibre core. Each strand consists of a number of steel wires—the com-
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monest form.of construction being 6/7 indicating six strands of seven
steel wires with a fibre core. During manufacture, wires and strands

are either coated with.lubricant to prevent corrosion and friction in
the rope or are galvanised.

The 2size of SW.R is measured by its diameter (D) in millimetres
and D7/10 equals its safe working load in kilonewtons

Example (i) New 14 mm SWR

D2

0= SWL in kN
196 )
0= 19.6 kN

Example (ii) New 14 mm SWR when sharply bent

D2 N 2 S .

10 X3 = WL in kN

196 2

To X3 = 13 kN (approx.)

Care in Use

Wire ropes should never be bent sharply at any point. As a general
rule. the smallest diameter round which a wire rope .is to‘ be bedt
shoulq be approximately six times the circumference of the ro n'
V&l’])}l;hl‘l_lg smaller than this will set up undue strain on the steel wirpeee‘
mi::in;]\mlfdmﬁetdlamgter (1.e: 50. mm circumference) wire rope, thé

o 4 er about which it can be bent without causing harm
’ rope is 300 mm. Care must be taken, therefore, by packing or

otherwise, to ensure th i
. at the rope is not damaged it he
bent round any object. sged when it us (o be

Inspection of Wire Ropes
Starting at one end of the rope:
(a) Check the shackle used with the rope to see that it has not

suﬁ"er_e'd distortion or strain, and that the shackle pin is in good
condition and can be easily screwed home by hand. )

(b) Examine the thimble and splice. The splicing cannot be seen as it
1s covered by the wire binding or “serving’, but if the serving is

1 . . .
00se or S]l()WS signs ()f bul&!mg 1t 1s p Obdble th(\t thls SI) iCe
T l

(c) Working along the rope a hand’s breadth at a time. see that it is

17
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reasonably round, i.e., has not been flattened in use or suffered
distortion which causes the wires to open and thus weaken the
rope.

(d) Look for broken wires. A broken wire in a rope should always
receive prompt attention. Delay may lead to serious accidents,
and will certainly cause damage to other wires. The method often
used to deal with a broken wire by nipping it off with pliers
is by no means the best way, for this leaves a little jagged end.
To save time and trouble, simply bend the wire backwards and
forwards with the fingers until it breaks, or, in the case of a
short end, use a piece of wood. In this way the wire breaks
inside instead of outside the rope, and the end is left tucked
away between the strands, where it can do no harm to the other
wires or personnel.

(¢) Look for kinks. When a rope has been kinked, the kink may
pull out when used and the rope appear to be reasonably
straight although the structure of the rope has been distorted
and damaged. The length affected by kinking may be only a few
inches, and yet cause this part of the rope to be weak. The
presence of a kink is best detected when the rope is lying slack
on the ground.

Rope found defective should be labelled and placed apart from

ropes in good condition until they can be examined by a competent
person.

Storage of Wire Ropes

Wire ropes should be stored under cover in a clean dry place and in
such a manner that no part of the rope rests on the ground. They must
never be stored by laying on concrete, ash, clinker, or coke breeze
floors as these materials have a bad effect on the steel. Periodical
examination of all wire ropes in store is necessary to ensure that the
ropes are not becoming corroded.

Records

The result of all inspections, including details of any damage found,
should be recorded in the Register of Chains, Ropes and Lifting

Tackle kept by all Heavy Rescue Parties.
18

Slings

For slinging heavy loads to be lifted b

Fe . . : y apparatus set up by res
parties, chains and wire slings are carried in heavy rescue \F/)ehji/cles o

Chain Slings
The chain slings supplied are of the sin i
. gle leg type with a hook at
one end and a ring at the other. The approximate formula for findin
the SWL of a chain is: ¢
_D
V=1

Where W = SWL in kilonewtons
D = diameter of the smallest link in millimetres

Example 12 mm link chains

12 x 12
13 = 11 kN (approx.)

To lift a load with a chain sling

(a) The ring of the sling can be pl
! placed on the hook of the lifti
© :';llckl_e andfthe sling hook placed in the ring, or of the Hfting
e ring of the sling can be placed on the’ hook of ifti
' ! S the lift
t;\lckle and the sling hook placed around the chain after pass;ES
;s eu z:(';ml }?r%ancll th; article to be slung. When the latter method
, the bight should be forced down as low ¢ i
ensure a firm grip on the load. P o Jow as possible o
Shé;ltening a chain sling
ain slings should never be shortened by tyi i i
Chain s : y tying a knot in the ch:
as this will cause excessive bending stresses in sogme of thltr:1 linekgl;dtig

. may result in damage or fracture.

" Wire Rope Slings

- It may be necessar i i i i
: y to improvise slin
supplied to all Heavy Rescue Parties. g using the 16 mm SWR

General Precautions in Use of Slings

The method of slingi i j
. . ging any given object must vary accordi
glbrcumstances, but certain general rules and precautri};)ns sho&?c% lt)g
S:r)ve;! hto ensure safe working.
1 e size and therefore the stren i i
gth of the sling sel
(i) ,%gverned by the weight of the load. g selected wil be
imber packing must be inserted between the sling and the

edges of i ing i i
sheglrp ngc‘:. load to prevent the sling coming in contact with
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(ili) Hooks must be moused (see below).

(iv) Wire rope slings must not be bent round too sharp an angle
and, to prevent this, timber packing must be used to ensure
an even curve.

(v) Carelessness in hoisting, e.g. shock lifting or snatching, must
be avoided.

(vi) Slings should not be dragged along a floor or the ground, and
should never be pulled from under a load which, when lowered,
is resting on the sling.

Improvisation

If chains or steel wire ropes are not available 12 m lashings can be
used as slings provided a suitable number of turns are made to ensure
the safe working load.

Terms used in Connection with Ropes

Anchored Fastened to some immovable object, such as a large
tree, post or a well-driven picket.

Bight An open loop in a rope (Fig. 1a). Running
end

Standing

Frapping The binding together of a
lashing between two poles.

Daul The act of pulling on a rope.

Hitch A closed loop on a rope; a
simple fastening of a rope around some
object by winding and crossing one turn
over another turn so that one bites on the
other without actually knotting the rope.

Marrying Twisting the running end
around the standing part in the same
direction as the lay of the rope.

Mousing (Fig. 2). Tying a piece of
cord across the jaws of a hook to prevent
a rope or sling from jumping out when
the weight is temporarily supported.

Parcelled When part of a rope is
wrapped to prevent chafing.

Paying out or Easing To ease off or

slacken a rope. Figure 2. Mousing
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“Reeve The threading of a rope
through pulley blocks or snatch blocks.

Round Turn (Fig. 3) One complete
turn of a rope round a spar or another
rope.

Running End The free end of a rope.

~ Standing Part. The part of a rope
which is taking the load.

o . o Figure 3. A Round Turn
Whipping (Fig. 4) Binding the end of a rope with twine to prevent

untwisting or fraying. Whipping is also used to bind the loose end
e of a rope to the standing part.

=4

K, 2

\

&

W

SN

AN

() (i) (iii) (iv) (v) (vi)
Figure 4. Whipping

“

-Knots and Lashings

) Rescu; personnel should be familiar with the following rope knots
and lashings and, by constant practice, must learn how to make and
+adapt them with speed and proficiency. Knots must always be tied
_ tlghtlx, dressed down and inspected. Remember a knot that does not
look right almost certainly is incorrectly tied.

- Half Hitch (Fig. 5)

© This is formed by passing the short end

of a rope around the spar (or around
:kanother rope) and under the standing
;‘Pal't, so that, when pulled, one part of the
Tope binds the other.

Figure 5, Half Hitch
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Clove Hitch (Fig. 6)

This forms the basis of many securing knots and can be used in the
end of a rope or in the centre. To tie at the end of a rope, pass the
running end over a pole bringing it out underneath the standing part.
Pass the running end round the pole again above the first half
hitch, bringing the running end under itself to tighten, pulling both
the running end and the standing part. When tied thus in the end of a
rope, it is a good anchoring knot and is easily untied. To tie in the
centre of a rope, two loops are formed, one in the left hand (anti-
clockwise) and one in the right hand (anti-clockwise), the latter being
passed in front of the left-hand loop. Both loops are then passed over
the pole and drawn tight. p

This also is used for securing the run-
ning end of a rope to a spar or ring and is
formed by a round turn on the spar or’
ring with two half hitches on the standing
part of the rope. It has the great advant-
age of allowing a load to be adjusted
using the round turn, then finally secured  Figure 7. Round Turn and
by making the two half hitches on the Two Half Hitches
standing part of the rope.

Timber Hitch (Fig. 8)

This is a quickly made hitch used to
secure a rope to a plank or pole, and is
formed by making a half hitch on the
standing part of the rope, leaving a long
end which is twisted with the lay for a
minimum of three turns around its own
part of the hitch. When used for lifting
spars, planks or poles, this hitch should be used in conjunction with a
half hitch at the upper end of the spar.

Figure 8. Timber Hitch
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Double Sheet Bend (Fig. 9)

‘ .The Double Sheet Bend is used for
joining ropes, regardless of size. It is
made by forming a loop in the thicker of
the two ropes and holding this in the left
hand. Pass the running end of the other .
rope up through the loop and around Figure 9. Double Sheet Bend

both thicknesses of the thick i
. . er rope twice and then un i
standing part without overriding. under its own

. Thumb Knot (Fig. 10)

This is a simple knot tied in the end
\‘ h of a rope to stop th
- passing through a pulley block or temporarily to prevent frfying or;) Srel

. end. The knot is fi i i
hrough it 1s formed by making a loop and passing one end

Figure 10, Thumb Knot

‘Figure-of-eight Knot (Fig. I D

With the rope ‘away’ from you, take the standi 1
Y , standing part in th
il:nn:i I[l);lgdu%v::rrdt; ear;g thefrtlilnnmg end in the righgt Il)land. Pasz 1tifel
T ( op of the standing part making a 1
fﬁ;ry on with the running end round behind the stand%ng ;;)r;z’ :)}:/en
- top, then down through the loop O
which you have formed.
. Draw the running end tight and the
not should resemble the figure-of-eight
This knot is useful as a stop and is ofter;
’nsed.to prevent the end of a rope from
Funning further through a block. It can
i :; used temporarily to prevent the
: whio a rope from fraying when the
Ipping has been lost. In general it-is

more useful than th i
' e Thumb i
€asier to undo. ' notasits

- Reef Knot (Fig. 12)

A
isef good general purpose knot, very

pog lll: In first aid and tieing up parcels
&te. thls formed using two runping ends
e formula right over left, tuck in,

-

Figure 12, Reef Knot
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left over right, tuck in, should always be used to avoid tieing a granny

knot.

Reef knots are easily untied by pulling one running end and a
standing part on the same side. For this reason it is not good practice
to join ropes with a reef knot—Dbetter, a double sheet bend.

Chair Knot (Fig. 13)

The chair knot is very important for emergency rescuc work. One
of its main purposes is to form an efficient and quickly made sling
in which a person may readily be raised or lowered. The sling formed

by this knot gives support to the chest and legs of the person being
rescued.

It is formed by grasping the rope, near its centre, in the left hand,
palm down. Approximately a metre from the left hand take the rope
in the right hand, palm uppermost. Turn the left-hand palm upwards
forming a loop (anti-clockwise), turn the right-hand palm down
forming a loop. Pass the standing ropes through the loops of the
opposite hand pulling them through, thus forming two loops with a
knot in the centre. These loops are then adjusted to the required size
and a half hitch is then made on each loop to lock them at their

required size.

Initially, loops should be of equal size (knot placed in the centre of
the chest and arms extended). The casualty is then slung, one loop
under his arms and one under his knees. The knot should be midway
between his nose and knees. The chair knot may also be used as a
stretcher sling, made by forming a chair knot complete with half
hitches, in the centre of a 12 m lashing. The sling is attached to the
stretcher handles by means of half hitches and adjusted. The main
lowering or lifting line is normally attached to the chair knot by

making a round turn and two half hitches through the long legs of
the knot. &

-
Figure 13. Chair Knot
24

- waist. With the rope across the back of

i and the standing part in the left, tie the

. by a careful stud

i

Bowline (Fig. 14)

The bowline is on
s one of the most im
work. It : st important knots used in res
though ﬂ}:;(ﬁuc;ei a non-slip loop which is always easy to uligorex: .
pe be wet. The bowline is used extensively in mal;ing 2

life line around i
a person’s waist i ;
stretchers. and also for securing guide lines to

. Tl;p best way of learning to tie the
owline is to start by tieing it around the

the waist and the running end in the right

- first half of a reef knot. Pull th i
gpd sharply. This will produ:en;nr;::l%
hitch around the running end. Take the

. Tunning end around the back of the stand-

- ing part and down through the; half

Figure 14, Bowline

*7 hitch. Dress the knot b i

. ss 1 K y pulling the

B |

o unning end with one hand and the standing part with the other

Wh i
en this method has been mastered, time should be spent in

tieing the bowline around obj
w objects iei
~ an open loop as in Fig. by ccts and finally ticing the knot to make

i Lashings

Ll LaS hl‘" S (53 S Y
L S ar u%ed al’ to s WO O 10 S y
’ g m nl secure t T more pole ﬁrml

-+ 10, ether.
gether. The form of each type of lashing can best be understood

iy of the di
“tion. Tho lashiny ¢ diagrams below and the appended explana-

lashing. gs are generally made by using the 12 m 12 mm

+ Square Lashing (Fig. 15)

" This is used to |
. $ us ash togetl
right angles, gether two poles that touch and cross at

Stage | Start wi :
th a clove hitch
ledger, . ,Wl itch () round the standard, b
> ‘marrying’ the ends as at (b). Take the ‘married’ er;d ;allcl);v ;,1:;

aroun,
! d both standard and ledger as depicted by arrows

o Sta (4 2 1 i i 16§ W a
ge ¢ Repeat thl. circutt three or four tln (5] Orking inW d
S S ras

on the standard unti
- o u t : .
Possible. ntil the gap is filled, keeping the rope as taut as

¥
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Figure 16. Diagonal Lashing
- Round Lashing (Fig. 17)

© . This is used to lash together two poles which lie parallel to each
~.other.

. Insert spacing pieces (a).

.. Start lashing with a clove hitch (b) round one pole (ends ‘married’)

€) and continue with 6-8 close turns (d) round both poles, travelling

upwards, make two or three frapping turns (e) round the lashing,

between the poles, finishing off with a clove hitch (f) above the lashing
nd on the opposite pole to the beginning of the lashing. Do not

emove spacing pieces until the lashing is completed.

Spacing Spacing
pieces pieces (a)

B or 8 close
turns round
- both poles (d)

1
Clove hitch
§9]

Frapping
Slar't clove turns (e)
Mg, ) :
fe) "Yeng,

Figure 17. Round Lashing
gure-of-eight Lashing (Fig. 18)

: T is is used to lash three parallel poles together, as may be necessary
Instance to form a tripod or gin (gyn).
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