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1 CORDAGE

1.1 Introduction

In the NSWFB, cordage isageneral term for
all forms of fibrerope. The term includes
referenceto all of the ancillary equipment
including hardware and software, used with
fibre rope lines.

This section is about fibre rope lines, knots,
combinations, ancillary equipment and
vertical rescue techniques.

The NSWFB cordage equipment and methods
are essentia for:

. raising and lowering equipment;
. stabilising or securing objects;
. carrying out avertical rescue,

including self rescue;

. carrying out arescue from heights,
depths, and in trenches,

. hauling personnel or equipment across
spaces; and
. conducting salvage operations.

1.2 Rope Types
121 Geneal

Rope generally consists of three or more
strands of material that istwisted, cabled, or
plaited together. It may or may not have a
core. Ropeisamost versatiletool. The
numerous ways in which it can be used depend
on the knowledge and training of the
firefighterswho use it and the characteristics of
the lines made from it.

Sinceits earliest years, the NSWFB has used
natural fibre rope of three strand, hawser-laid
construction. However, the availability of
synthetic fibres has led to the manufacture of
sophisticated ropes that can be tailored for

specific purposes. These new materials and
new kinds of ropes have encouraged the
NSWFB to review its cordage practice. Now,
we use ropes made of synthetic fibres.

Throughout this section, the term rope means
rope in its unused manufactured state: uncut,
coiled or wound on areel, and measured in
metres. A lineisrope cut to ameasured length
for a specific purpose.

1.2.2 Natural Fibresfor Rope
Construction

The NSWFB no longer uses rope made of
natural fibres, but this type of ropeisstill used
extensively by other services and industry. As
afirefighter, you should know the
characteristics of ropes made of natural fibres.

The main disadvantage of natural fibres for
rope making is that the fibres are short - from
0.5to2minlength. They are not continuous
throughout the entire length of the rope.
Natural fibre is aso subject to constant
degeneration. Although preservatives such as
ultra-violet light inhibitors and lubricants are
often added during manufacture, natural fibre
ropeis still susceptible to chafing, rust, rot,
mildew, fungi, and chemical attack.

Natural fibre ropes are made from basically
two types of fibres:

. Ssal fibre. Sisal comes from the
leaves of the Henequen plant, also
called the Sisal plant. It originated in
Yucatan in Central Americabut it is
now grown mostly in Africa, Java,
and Sumatra.

. Manila fibre. Manila comes from the
leaf sheaths of the Abacaplant, a
banana palm found in the Philippines.
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123 Commercial Fibresfor Rope
Construction

Two kinds of synthetic fibres are currently
used for the manufacture of the ropesin
NSWFB lines:

. Polyamide (for Life/Rescue Lines)
poly: many
amide: compound formedina
reaction of hydrogen
and ammonia
Chemical Name: Polyamide
Trade Name: nylon
. Polyester (for general purposelines)
poly: many
ester: organic compound
formed by areaction
between an organic
acid and alcohol in
water
Chemical Name:  Polyester
Trade Name: Terylene and Dacron

Polyester and polyamide are made by a
chemical processcalled polymerisation. Inthis
process, the compounds are placed together in
water and the water is boiled off to form a
polymer. An ester links the molecules of the
polymer. The manufacturing process then
continues as the polymer is heated to a semi-
liquid state and extruded, or drawn, through
minute holes. This part of the process
rearranges the molecules into a continuous
fibre (filament). After extrusion, the filaments
are cooled and then drawn or stretched to re-
orient and re-align the molecules. Thisgives
the fibre its strength and other characteristics.

Hereisalist of some of the characteristics of
synthetic fibre (multi-filament) ropes:

. they are made of continuous and
unbroken length and uniform
thickness,

. they are two or three times stronger
than arope of equal thickness made of
natural fibres;

. they last five times longer than ropes
made of natural fibres;

. they can withstand seven times the
shock load of anatural fibre rope;

. they can resist most forms of chemical
attack;

. they do not rust, rot or mildew;

. they can operate at relatively high
temperature ranges; and

. they do not support combustion.

124 Yarn

Yarn is ageneric term for a continuous strand
of textilefibres, filaments, or materialsin a
form suitable for processing to form atextile
fabric. Yarns can assume a number of forms
including:

. anumber of fibres twisted together;

. anumber of filaments laid together
with or without atwist; and

. asingle filament with or without a
twist.

1.25 Multifilament Yarn

Multifilament yarn is a simple continuous
textile material. Itisone of the smallest
components of arope. It iscomposed of more
than one filament held together by twist.
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1.3 Rope Construction
131 Genera

Here we discuss the three types of synthetic
fibre construction rope in general use:

. three strand hawser-laid;
. plaited; and
. kernmantle.

1.3.2 Three Strand Hawser-laid Rope

Three strand hawser-laid rope is the traditional
form of rope construction. It is made with
either natural or commercial fibres. Its
construction is a continuous mechanical
twisting process and has three stages:

. the fibre is spun into yarns;
. the yarns are twisted into strands; and
. three strands are laid into rope.

In this method of construction, the twists are
alternated so that the twists at each stage in the
process are in the opposite direction to, and
thus offset those in the preceding stage.

The lay of the rope is determined by the
direction in which the strands are twisted at the
third stage, either to the right or to the left.
Rope is described as having right hand (2) lay
or left hand (S) lay. 95% of all manufactured
three strand hawser-laid rope isright lay. The
turn in the strands at the final stage must
compensate for the turn in those strands
already laid into the rope if thefinished ropeis
to hold together and be in balance.

In three strand rope, every fibre used in its
construction is exposed at the surface of the
rope at some point. If three strand rope of
synthetic fibreis coiled when stowing or
making up lines, each coil distorts the rope
around its longitudinal axis. Thetorsion
causes loops or kinksto form. These create

weak points when the line is under load.
Flaking istherefore the preferred method when
stowing three strand hawser-laid lines in bags.

1.3.3 Plaited and Braided Rope

Plaited and braided rope is constructed as
illustrated in the Fig 1.1.
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Fig 1.1 An Example of Braided Rope

In this construction,

. polyester (terylene) multifilamentsare
laid into yarns;

. those yarns are laid in pairsto form
strands; and

. the strands are plaited into arope.

Plaited rope has no core strands. Whileitis
quite strong, it does not have the stability
required for NSWFB rescue operations.

1.34 Kernmantle Rope

Kernmantle (kern: core) (mantle: sheath) rope
construction is similar to braided construction
in that a sheath covers a central core (see Fig
1.2). It ismade from unbroken polyamide
fibres and isfree of knots and joints.
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Fig 1.2 Kernmantle Rope

The kern. The kern is made from fibrethat is
spun into multifilaments. Here are the
characteristics of the kern:

. these yarns are twisted into loose-lay
strands,
. thistype of construction isdesigned to

eliminate spin during lifting and
lowering operations;

. the kern of the rope makes up at least
50% of the total mass of the rope; and

. the kern provides 85% of its strength.

The Mantle. For the mantle, or sheath, a
number of yarns, known as carriers, are plaited
into a sheath by a cross-braiding machine.
Here are some of the characteristics of the
mantle;

. the mantle contributes only a small
proportion of the breaking strength;

. it protects the core from dirt, grit, and
ultra-violet light;

. it also providesresistance to abrasions
and other external damage;

. it inhibits the absorption of liquids;

. amantle made of synthetic fibres can
absorb initial wear and abrasion that
actually addsto its ability to resist
further abrasion; and

. with theinitial abrasion, the first
fibresthat are broken actually lay over
and protect the undamaged fibres
beneath them the next timetheropeis
abraded.

Kernmantle rope istorsionally neutral. This
makes it as nearly free from kinking asis
technically possible. This allows stowage by
numerous methods.

Kernmantle Rope (Static Class)

Kernmantle static is designed to withstand
stress while sustaining aload for an extended
period of time. Here are some of the
characteristics of static kernmantle rope:

. itisexcellent for both descending and
ascending applications,

. it works well for lifting or lowering
systems;
. it may stretch no more than 3% under

an 80 kg load with elongation at
failure of not less than 20%.
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Fig 1.3 Kernmantle Static Construction
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Kernmantle Rope (Dynamic Class)

A dynamic kernmantle ropeis designed
specifically for climbers. Here are some of the
characteristics of dynamic kernmantle rope:

. it can survive large and repeated
shock loads;
. itiswell suited for safety linesfor use

inrescuework, it isused for little e se;

. adynamic rope usually stretches 3%
to 6% under aload of 80 kg, and
elongation at failure of greater than
40%.
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Fig 1.4 Kernmantle Dynamic Construction

1.4 Australian Standard
141 General
NSWFB specifications for Life/Rescue Lines

reflect those developed by the Australian
Standards Association (ASA), namely:

. AS 4142 - Fibre ropes; and
. AS 4143 - Method of test for fibre
ropes.

However, these two standards are further sub-
divided into numbered parts which describe
different methods for testing and the care and
safe usage of fibre ropes.

Firefighters shoul d possess an understanding of
the essential requirements of a Life/Rescue
Line, to provide confidence and awareness of
its strengths and limitations.

14.2 Construction

The rope shall be Kernmantle constructed with
aplaited sheath over a core which shall be
plaited, parallel or parallel and twisted plied
yarns. The rope shall be of static class but
must exhibit certain dynamic qualities. The
construction shall minimise any tendency to

spin.

There shall be no knotsin any elements of the
rope. Joins shall not be permitted in any
element other than multifilament yarns where
they shall be achieved by air splicing. Such
joins shall be kept to a minimum. L oose ends
shall not be permitted in multifilament yarns or
larger elements of the rope.

Diameter

The diameter shall bein the range of 11 mm to
16 mm (inclusive) with atolerance for any
given diameter of plus or minus 5%.

M aterial

Man-made fibre rope for static Life/Rescue
Lines shall be made of continuous filament,
high tenacity, polyamide fibre or any
continuous filament fibres for which no
physical or performance characteristic shall be
inferior to that of nylon 6:6.

Length Per Unit Mass

The length per unit mass of a 11 mm diameter
rope shall be aminimum of 10.5 m/kg.
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Colour

The core material shall be the natural colour of
the fibre, with the sheath material contrasting
sharply with the core, for the purpose of
identifying cuts and contusions readily, and at
adistance.

Markings

The rope shall contain a3 mm wide marker
typeinside lay of core. It shall be repeated
once every metre for the full length of the rope
with the following information indelibly
marked on it:

. the name, trade name or trademark of
the manufacturer;
. the works FOR STATIC LIFE/

RESCUE LINES; and
. the rope diameter in millimetres.
14.3 Performance Requirements
Breaking Force

The breaking force when measured in
accordance with AS4143.1 shall not be less
than 3000 kg/f. This breaking force shall be
adequate for arope used to support a working
load of 375 kg using a safety factor of eight.

/\ NOTE

A safety factor of not lessthan eight is
considered to be an appropriate margin of
safety to reflect ageing, environmental
effects, and lessthan ideal usage, including
thetying of knotsin therope during itsuse.

Knot Breaking Force

The knot breaking force, when measured in
accordance with AS4143.2 shall be aminimum
of 1500 kg/f.

Fall Factor Test

Also known as an Impact Strength Index. The
rope when tested in accordance with AS4143.4
shall withstand two successive impacts from a
falling block without breaking i.e. be capable
of surviving two factor two falls. Further
explanation of thistest is provided at Para
1.6.2.

Sheath Slippage

The sheath dlippage, when measured in
accordance with AS4143.3 shall not be greater
than 40 mm.

Elongation

The rope elongation, when measured in
accordance with AS4143.1 shall be:

. not more than 3% under aload of
80 Kkg;

. not more than 10% under aload of
375 kg; and

. not less than 20% when the load

causes the rope to break.
144  Other Tests

Other specifications and detailed explanations
of standard test procedures are contained in the
following Australian Standards for static Life/
Rescue Lines:

Knotability
. AS4142.1 - Part 1. Care and safe
The rope used as a Life/Rescue Line should usage;
display good handling for which AS4143.2
defines not more than 1.1. . AS4143.1 - Method 1: Dimensions,
linear density, breaking force and
elongation;
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. AS4143.2 - Method 2: Knotability
and knot breaking force;

. AS4143.3 - Method 3: Sheath
dlippage; and

. AS4143.4 - Method 4: Impact

strength index.

The relevance of these standardsis more for
use by manufacturers and those involved in
purchasing. However, firefightersusing Life/
Rescue Lines should understand the
technology of the line they attach their life to.

Two particular manufacturers (Eldelrid and
Bluewater) have been involved in the supply of
kernmantle Life/Rescue Linesto the NSWFB
and both satisfy Australian Sandards. The
particular lines they supply are:

. 13 mm ELDELRID STATIC
Rated strength: 3000 kg
. 13 mm BLUEWATER SUPERLINE
PLUS
Rated strength: 4100 kg
. 13 mm BLUEWATERII
Rated strength: 3500 kg
/N\ NOTE

Many other brands now meet the
requirementsof Australian Standards, but as

yet have not been purchased by the NSWFB.

15 Safe Working Load
151 Genera

The Safe Working Load (SWL) isthe
maximum permitted working load for arope.
It is calculated by dividing the minimum
breaking force of arope by a safety factor
appropriate for the conditions under which the
rope or the lineis used.

_ Minimum Breaking Force
SWL = Safety Factor

All Life/Rescue Lines used by the NSWFB
must have aminimum SWL of 375 kg, giving a
safety factor of 8to 1.

152 Minimum Breaking Force

The minimum breaking force of aropeisthe
lowest force in kilograms that breaks the rope
when theropeis subjected to abreak forcetest.
The AS 4143.3 specifies a minimum breaking
force of 3000 kg.

153 Safety Factor

The ASA has established arange of numerical
values as safety factors for the purposes and
conditions of the use of rope. Detailed in Table
1A are some examples of the safety factors and
their specified use.

SAFETY

EACTOR SPECIFIED USE

5 Ropes not subject to flexing or
twisting (standard rigging)

6 Ropes subject to occasional
flexing or twisting (made up
for use as dlings)

8 Ropes used to support
personnel either directly or
indirectly (for securing bosuns
chairs, stages - Life/Rescue
Lines)

9 Ropesin continuoususe where
theload frequently approaches
the SWL or is continuously
exposed to flexing or twisting
(ropesto heavy loads such as
those on capstans and endless
belt to drive machinery)

Table 1A Examples of Safety Factors
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/\ NOTE

NSWFB specifications state that all Life/
Rescue Lines comply with the requirement
of the AS4143.3 for synthetic Life/Rescue
Lines. Thisisequal toa SWL of 375 kg
based on a safety factor of 8.

Thefollowing criteriaare used to determinethe
safety factor of theline:

. intended working life of the rope;
. intended use and purpose of the rope;
. the kinds of knots/bends/hitches/

pulleys that may be used in the rope;

. modifications to the rope: these
include a splice, used to form aloop
or to join two ropes, that reduces the
rope’s breaking force by
approximately 10%; or

. knots: these can reduce the breaking
force of the rope from 40% to 75%.

The safety factor does not take into account the
effects of abrasion, dirt, or inappropriate |oads.
The SWL isnot valid for deteriorated rope.

1.6 Rope Tests
1.6.1 General

Rope manufacturers test the ropes to ensure
that the ropes meet AS 4143 (Parts 1 to 4
inclusive).

These tests simulate the stress likely to be
encountered in actual use. To be confident in
the use of the Life/Rescue Lines we use, you
should be aware of some of these tests.

/\ NOTE

You are not required to test rope. Thisis
done at the supply stage. Assurance of the
line safety isin the Inspection and
Maintenance Routines.

Manufacturers' tests measure the effects of the
following:

. load fall;

. abrasion;

. water absorption;

. breaking strength over edges; and
. minimum breaking force.

16.2 TheFall Test

A fall test simulates a severefal. Thistest
exceeds the stress to which aline would be
subjected in actual service conditions. Thetest
measures energy absorption, the impact force,
and the number of fallsthat arope can
withstand before it breaks.

To passthefall test, arope must sustain at least
two falls without breaking. Thetest fall
simulates an extremely severefall. A solid
iron weight of 80 kg is attached to
approximately 2.5 m of rope and dropped to
fall 5m. Itisstopped by theropelength: thisis
afall factor of two. The final speed of the
weight at the time it stopsis approximately 36
km/h or 15 mph. Time of the fall is about 1
sec. Theimpact force recorded is
approximately 900 kg.

1.6.3 UsingtheFall Factor

You can use the fall factor to estimate an
impact force on arope. Thefall factor isa
standard measurement and reference. Thefall
factor is calculated by dividing the distance the
load falls by the length of the rope between the
anchor point and the load.

_ Distance Fallen

Fall Factor = Length of Rope

The distance fallen in the example diagram
(seeFig 1.5), from A to C positionis5m. The
rope lengthis 10 m. By dividing 5 m by 10 m,
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thefall factor is0.5. If the distancefallen from
B to Cis2m (seeFig 1.6) divided by the rope
length of 10 m, the fall factor is0.2.

Fig 1.5 Fall Factor of 0.5

Fig 1.6 Fall Factor of 0.2

/\ NOTE

Any fall or shock loading of a Life/Rescue
Line should be brought to the attention of
the Rescue Section.

164 Maximum Breaking Strength

Thetensile test checks arope for breaking
strength and elongation under various strains.
In thistest, the ropeis placed between two
posts and stretched until it breaks. The posts
have alarge radius and the rope does not twist
during thetest. The rope should break between
the posts, at greater than 3000 kgs.

1.7 Line Identification
1.71 Colour

In the NSWFB, we identify the various ropes
we use by coloured fibres twisted or plaited by
the manufacturers into the entire length of the
ropes. Thesefibresidentify each line asthe
property of the NSWFB.

Life/RescuelLine

On the Life/Rescue Line, the entire mantleis
coloured rescue orange. On this orange
background, the entire length of the line has a
sequence of one red square then two blue
sguares.

All other NSWFB Lines

All other lines used in NSWFB are white and
have one blue strand and one red strand of
marker yarn. These marker strands give the
lines a flecked appearance.

1.7.2 Termination of aLine

Each end of alineisfinished off and heat
sealed so that the strands of the line do not fray
or become unlaid. Thelinesare finished off by
different methods to enable the end of the line
to be used for different purposes. Inthis
section we describe the different termination
methods used for NSWFB lines.

Whipping
The end of alineiswhipped with coloured

twines that bind the end of the line to prevent
the strands from unlaying. The colour of twine
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in the whipping also indicates the line’s date of
issue according to a colour code. Coloured
whipping appears also at the mid-point of a
genera purpose line to indicate the mid-point
of theline. This mid-point colour isthe same
as the issue date colour code.

Splicing

Splicing is a method of making an eye or loop
in the end of aline by unlaying the strandsfor a
short distance. These unlaid strands are then
interlocked into one another in another length
of line. The splice can have athimble that
replaces aknot. Kernmantle rope, and some
other rope constructions, are not suitable for
splicing. They can be swaged instead.

Thimble

A thimble is a grooved, pear-shaped, metal or
nylon fitting used to terminate aropeor line. A
thimble termination can prolong the life of the
line by preventing wear on the end of theline.
A thimbleisused in place of an eye splice. An
eye splice is used to increase the curve of the
rope and reduce the stress on the rope when the
rope is used with small attachments.

Swaging

Swaging is amethod of line termination that
uses a pair of metal tubular-shaped clamps that
are pressed onto theend of aline. These
clamps form an eye or loop that holds a
thimble. For Life/Rescue Lines, kernmantle
ropeisdouble-swaged and fitted with athimble
at each end of the line length by the
manufacturer. Swaging removes the need to
tieaknot if you need to formaloop. This
preserves the total line strength when a
terminal loop isrequired. The metal swaging
is marked to indicate the following:

. line length;
. line number or station number;
. date of manufacture; and

. date of issue.
Snap hook

A snap hook is ametal hook with a spring-
loaded gate. It hasarated strength the same as
the work load of theline. When a snap hook is
attached to an eye splice, you do not need a
terminal knot. A snap hook allowsthe line to
be attached quickly and easily to another
object.

1.7.3 Year of Makeup of Lines
The year alineis made up isindicated by the

colour of the whipping at or near each end of
theline.

/\ NOTE
Thisdoes not apply to Life/Rescue Lines.

Table 1B shows the year of make up of aline
by the colour indicated.

YEAR | COLOUR | YEAR COLOUR
1986 blue 1993 black/white
1987 yellow 1994 red/blue
1988 green 1995 red/black
1989 red 1996 yellow/green
1990 black 1997 black/green
1991 blue/yellow | 1998 white/blue
1992 green/red 1999 black/yellow

Table 1B Make up of Lines
1.7.4 Record of Lines|ssued to Stations

When aline isissued to a station, the Station
Officer or Captain records the receipt of the
line in the station register. Thisregisteris
available for inspection, and the results of each
inspection are kept for al linesin service.
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Each station also keeps arecord of the use of
each Life/Rescue Line. Thisrecord iskeptin
the history books in each cordage pack and
training line container. If alineisused, the
entry records the number of descents and the
load borne by the line.

Here are some examples of entries showing
use-history:

Lowered patient, approximately 70 kg, from
roof using harness through 4 m.

Dated: 17 August 1993. # 1 movement

Used to belay a stokes litter up an embankment
through 25 m.

Dated: 7 October 1994. #2 movement

/N\ NOTE

When atraining line has been used for 400
movements, it should bereturned to the
rescue section for a detailed inspection.

175 LinesUsed by the NSWFB

In NSWFB cordage, alineisropecut to a
measured length. The ends of the line are
terminated by one or more of the methods
described earlier in this section. Each line has
a specific purpose in NSWFB operations.
Table 1C shows the uses for the various types
of lines.
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176 TraningLines

The NSWFB has lines dedicated solely for
training. Theselinesare assigned to stationsin
groups of threeto five, and are shared on a
monthly basis within the allotted stations.

/\ NOTE

The Life/lRescue Lines contained in cordage
packs and carried on oper ative appliances
are not to be used for drill or training.

The use of training linesisimportant for your
safety. Life/Rescue Lines are preserved for
actual rescue operations. The use of training
linesfor training ensures that the Life/Rescue
Lineswill be ready for rescue operations when
they are needed. Life/Rescue Lines should not
be exposed to the stresses of training activities.
The use of dedicated training lines also ensures
that aLife/Rescue Lineisready to be deployed
should an accident or mishap occur during
training exercises.

Most Life/Rescue Lines have a minor history
of actual rescue use. If aLife/Rescue Line has
been properly stowed and maintained and has
not been used for training, it will have a
longer useful life. The training lines require
frequent replacement because of the stress
placed on them during training activities.

1.8 Line Inspections and Defects
1.8.1 Inspection of Lines

All linesin use by the NSWFB are inspected
regularly, and the results of the inspections are
recorded. You are expected to conduct
inspections of the lines you use.

Regular inspection. All lines except life
support lines are inspected at least once a
month. The cordage pack is inspected
regularly to ensure that all required items are
present in the pack. At permanently attended
stations, this inspection is conducted on the
first day shift. At stations with part-time
personnel, the inspection is conducted at the
first drill of the month.

Any line that is used to support human lifeis
inspected before and after it isused. In each
emergency, you should conduct a touch and
sight inspection asthe lineis set up for the
operation. If the emergency isat night, you
may have to forgo the sight inspection, but
even at night you can conduct atouch
Inspection.

To conduct an inspection, pull about 300 mm
of the line through your hand while your hand
islightly closed around the line. You can
determinethe general conditions of theline and
detect any defects through your touch. Now
go over the same length of line again, thistime
look at it carefully for defects. Continue this
procedure for the whole length of the line.

If you find adefect in aline, you should report
the defect immediately to the OIC of the
station. A defective line is withdrawn from
service and replaced by anew line (see 1.9.2).

Hawser Laid lines should be inspected by
slightly untwisting them to reveal the inner
surface of the strands.

Kernmantlelinesare moredifficult to inspect.
You cannot actually see the load-bearing core
unless the sheath is already so abraded that the
line must be withdrawn from service.
However, you should till inspect thisline
carefully by sight and touch. Inyour
inspection, ook for:

. cuts;

. contusions,

. fusing of the sheath;

. soft spots; and

. narrowing (an indication of damageto
the core).
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1.8.2 Causesof Defectsin Lines

Most defectsin lines are due to either
mechanical causes or chemical reactions. Here
isasummary of the usual causes of defectsin
lines.

M echanical causes

Mechanical defectsin the lines are most often
dueto:

. repeated normal use of the line;
. misuse or lack of care;
. abrasion caused by the line going over

edges and surfaces,

. grit forced into the line by normal use,
particularly when the line is wet;

. contact with sharp-edged tools;

. passage over sharp objects;

. exposure to aloading beyond the
SWL;

. shock loading;

. improper stowage;

. tight knots left in the line after use;

. the line being stepped on by boots
containing gravel or glass; and

. the line being struck by a heavy or
falling object.

Chemical causes

Chemical defectsin the lines are most often
dueto:

. ultra-violet light: the line can be
damaged from prolonged exposure to
sunlight;

. heat: the line can be damaged by
either direct flame or by high
temperature due to friction from the
line running over a surface:

/N\ NOTE

Thecritical temperaturefor both fibresis
150° C. Thisisthetemperature at which
both nylon and polyester lines begin to
weaken.

- Nylon softens and melts between
230 - 260° C;

- Polyester softensat 229° C and
melts at 250° C.

. Mildew: natural fibre lines can be
damaged by prolonged stowage in
damp or wet conditions, but lines
made of synthetic fibres are not
damaged by mildew or mould in that
the lines can be effectively washed
and dried;

. Contact with chemicals: lines made
from synthetic fibresmay be stained if
achemical affects the colouring agent
manufactured into the fibre. Synthetic
fibresresist the effects of most
chemicals, however the lines can be
damaged by the following chemicals:

some strong oxidising agents;

hot formic acid;

sulphuric acid concentrate;

phenolic compounds; and

hot alkalis.

Table 1D shows a comparison of the various
defectsin lines, their causes, and the actions
you can take to correct the defects.
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183 Instructionsfor Washing Lines

Each lineisto be washed if it isdirty after use
at fires, rescues, drills, or other incidents.

Hereisalist of stepsto follow for washing the
lines:

. fill aBA sink with lukewar m water
and dissolve pure soap in the water:
use only pure soap asit contains none
of the chemicals normally found in

washing powders,
. agitate the water to create suds,
. immerse entire lineto bewashed - you

can chainthelineto help youimmerse
it;

. agitate for 10 min by hand - do not
leavethelineto soak;

. use a soft cloth to rub one section of
line at atimeuntil the entirelineis
clean;

. rinse the line thoroughly in clean, cold

water: Remove all residual soap so
that it will not change the handling
characteristics of the line, residual
soap can make the line dippery when
thelineis next used in wet conditions,

. loosely flake and drape the wet linein
awell-aired place within the station.
Keep the line away from direct heat,
sunlight and up off the floor; and

. allow thelineto dry naturally. Do not
hang the wet line on station whips or
dry the linesin station driers or
clothes driers.

/N NOTE

If you need to usethelinewhileit isstill wet
immediately after washing it, there will be
little noticeable decreasein its perfor mance,
but it may be dlippery to handle.

1.9 Use of Lines
19.1 General Use

Hereisalist of genera instructions for the use
of lines:

. alwayswear gloves when carrying
out top, bottom, and self-belay
operations;

. never leave a line knotted or tightly

stretched for longer than is necessary;
. do not drag aline along the ground;

. always carry out an inspection of a
training line beforetraining
commences. Thisinspection isto be
supervised by a safety officer or an
instructor, at their discretion, and at
least every twenty evolutions. During
thisinspection pay particular attention
to any wear at the line's points of
contact;

. do not stretch-test aline. Thiscan be
damaging to the line;

. always use rope protectorsor
bagging when Life/Rescue Lines are
in use. Thisavoids abrasion at points
of contact with concrete, stone, or
rough edges;

. avoid stepping on lines. Your boots
can pick up stones, glass, and small
objects that can become embedded in
theline or cut the ling;

. alwaysdry awet line after use at an
incident before you return it to the
cordage pack. Dry thelineonreturnto
the station in a cool place out of the
sunlight;

. always place theline on a ground
sheet or debrissheet when inspecting
the line or when setting it up for use;
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. never use alinefor aload in excess
of its SWL;

. always flake a three strand hawser-
laid rope when stowing it in abag. Do
not coil it;

. keep arecord of the date of issue of

all lines by reference to the colour of
the whipping or to the marking on its

swaging;

. keep lines separated from each other
during use, this prevents tangles,

. never removealinestowed on areel
by taking it off over theend of a
reel: this can distort the line and cause
kinks that can then become hocks
when the line is under load;

. never use aline that has been frozen;
. always use a pulley toredirect aline

away from corners or edges when you
are hauling with the line;

. avoid unnecessary exposure of the
line to sunlight;
. keep arecord of the use of each Life/

Rescue Linein service;

. useonly Life/Rescue Linesfor the
purpose of supporting human life; and

. do not use Life/Rescue Lines carried
in cordage packs for drill or training
exercises.

19.2 Withdrawal of Life/Rescue Lines
from Use

Hereisalist of conditionsthat determine when
aLife/Rescue Lineisto be withdrawn from
service and brought to the notice of the Rescue
Section:

. the line has been subject to shock
loading: body weight;

. the line has staining which will not
wash out;
. the line has been subjected to direct

shock i.e. aheavy object hasfallen on
it;

. the line narrows at any point. Thiscan
indicate internal damage;

. the kern isvisible at some point. This
is due to a hernia in the mantle;

. the mantle isworn or abraded to less
than 50% of its original thickness;

. any part of the line has been subjected
to heat greater than 150° C;

. the visible end of the line has dlipped
within the swage; and

. the thimble is damaged.
19.3 Storageof aLife/Rescueline

Chaining aline makes it easier to store, pack,
transport, and wash the line. To chain aline,
double it at the mid-point then loop it through
itself to form the chain. The chain starts at the
swaged end of theline. This method of storage
prevents twistsin the line.

Suffing aline is a storage method that enables
alineto be deployed quickly. To stuff aline,
simply pile the whole length of the lineinto a
rope bag. Asyou stuff the line, settle the
contents occasionally by shaking or jerking the
bag. Thelineisthen ready to be deployed
straight from the pack.

1.10 Tying and Using Knots
1.10.1 General

All knots are made up of turnsand tucksin a
line or arope. A knot isheld together in aline
or arope by friction. A rope's construction and
the material from which it is made can affect
the suitability and safety of knots. Some knots
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work well only with certain materialsi.e. a
knot that workswell in coarse material, such as
manila, may not be secure in amore slippery
synthetic fibre like nylon. Most knots
developed for use with laid rope do not
maintain their efficiency whentied in
kernmantle.

The use of knots requires great skill. That skill
is not only knowing how to tie a knot but also
in recognising where to tie aknot, how to
combine knots to safely anchor aline, and how
to dress and pack knots. This skill isnot
acquired just by studying theillustrationsin a
manual. To be proficient in the use of knots,
you must get to know the three-dimensional
nature of the process and the behaviour of the
different kinds of ropes. Probably the best help
you can get in the skill of using knots comes
from an experienced instructor. After you have
learned how to tie aknot, practice tying it
under difficult conditions, such asin darkness,
until you have mastered it.

Firefighters all over the world maintain a
tradition of proficiency with knots and rope.
An old traditional knot, the fireman’s knot, was
developed to help with evacuations. This knot
istied by forming a clove-hitch in the middle
of theline and following it with a succession of
half-hitches throughout the length of the line.
Then you pass the end of the line back through
theloop. Theresult isaline with thumb knots
along the entire length. This provides hand-
holds for someone being evacuated by
climbing down the line, hand-over-hand.

Many knots such as the fireman’s knot have
been lost because of the use of more modern
methods of recovering persons in danger.
Some of these include modern synthetic rope
fibres, the use of BA, fire isolated stairwells,
and aerial appliances. We now have a new
system of knots especially for use with modern
rope fibres. Out of the hundreds of knots,
bends, and hitches devel oped over the years by
firefighters for use in the NSWFB, only afew
remain in use.

It ispossible to deploy the line at a rescue
without the need to tie aknot, and therefore has
been referred to as ano knot line rescue
system. In the following pages we discuss the
knots currently in use in the NSWFB. All of
these knots are used in general rope work.
Some of them are used exclusively on
kernmantle rope for Life/Rescue work.

1.10.2 Strength Reduction

When you put aknot in aline, the knot reduces
the strength of theline. When aline breaks, if
aknot istied in the line, the break will usually
occur at the point where the line enters the
knot.

The relative breaking strength of aknot is
defined as the load required to break the same
line with no knot on it. e.g. if the breaking
strength of alineis 1000 kg without aknot, and
the breaking strength of alineis500 kg when a
knot is placed in the line, the relative breaking
strength of the knot is 50%.

Hereisalist of factorsthat can affect the
breaking strength of a knotted line:

. the way in which tension is applied,
that is, whether the tension is applied
asagradually increasing strain or a
series of jerks;

. the method of tying the knot, that is,
whether the knot istied with or
against the lay of the rope;

. the condition of the rope;

. the type of construction of the rope;

. the type of fibre from which the rope
IS made;

. the dressing and packing of the knot,

that is, whether the knot was correctly
dressed or packed; and
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. the selection of the knot, i.e.whether
the knot used was correctly selected
and applied.

1.10.3 Requirementsof Knots

In rescue work and other life support
operations, aknot used in aline or arope must
fulfil certain requirements and do so at ahigh
level of efficiency. In particular, the knot must
pack tighter than for general rope work so that
there is no slippage when the line or ropeisin
use.

Hereisalist of the requirementsfor aknot to
be effective. The knot should:

. safely carry out the purpose for which
itisused,

. not damage the line;

. betied quickly and easily;

. be untied easily; and

. reduce the breaking strength of the

rope by the least amount.
1.10.4 Terminology of Knots

A knot is amethod of making afasteningin a
rope or aline to secureit to an object, another
line, or part of itself. Knot isageneric term.
The following terms are more specific names
for knots. The use of thesetermsis determined
by how aknot is to be used and the object to
which it isto be fastened.

. bend: aknot which fastensalineto an
object or another lineg;

. bight: that part of aline between the
running part and the standing part
with which a knot can be formed, the

. hitch: asimplefastening of alineto an
object by passing the line around it
and crossing one part of the line over

the other;

. loop: aclosed curveinaropeor aline;

. overhand loop: aloop made by
crossing the end over the standing
part;

. round turn: two turns or loops of the

line around an object;

. running-end: the free end of theline
which can be used for operations,

. standing part or standing end: the
inactive part of theline, or that part of
a bight nearest the eye, bend or hitch,
in contrast to the running end;

. tuck: end or bight of the line which
passes through aloop after aturn
around the standing part;

. turn: aloop of the line around an
object or around another section of the
lineitself;

. underhand loop: made by crossing the

end under the standing part.
1.10.5 Typesof Knots

Hereisalist of the types of knots used in the
NSWFB:

Alpine Butterfly: this knot is used with
Kernmantle Rope (see Fig 1.7) and has the
following characteritics:

. itisused asamidlineloop designed to
take athree way load;

line does not cross itself; . it can be used to form aload-carrying
loopin aline;
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. thisisavery safe knot for kernmantle
rope and can be used where an in-line
figure of 8 loop is used.

2

58T

4

Fig 1.7 Alpine Butterfly Knot

Bowline: this knot is used with Hawser Laid
rope (see Fig 1.8) and has the following
characteristics:

. it isused to secure ahawser laid line
to the head of a stokes litter;

. it isused to attach ahawser laid lineto
an anchor point.

Fig 1.8 Bowline Knot

D.l. TRAINING MANUAL
FILE: W:\CDU\KERRIE\SPEL\VOLUME2\T5S1

VERSION A
© COPYRIGHT

ISSUED DECEMBER 1996
STATE GOVT OF NSW(NSWFB)1996



TOPIC 5 SECTION 1 PAGE 22

FIREFIGHTERS TRAINING MANUAL

Clove Hitch: thisknot is used with Hawser
Laid rope (see Fig 1.9) and has the following
characteristics:

. itisused to attach alineto arail or
beam to support a charged hose line;

. it can be used to attach a ladder
hauling line to the rung of aladder;

. it isused to start or attach alashing;

/\ NOTE

Thisknot isnot used for life support.
Where safety isimportant, the clove hitch
must be finished with half hitches.

as

Fig 1.9 Clove Hitch Knot

Clove Hitch Middle of Line: this knot (see
Fig 1.10) isused for Hawser Laid Rope and has
the following characteristics:

. thisisasecure but easily untied hitch;

. itisformed in the middle of theline or
by forming two loops, one overhand,
one underhand, and then placing them
over the end or top of an object i.e. it
can be placed over the top of a post or
onto a suction hose strainer.

/\ NOTE

Thisknot isnot used for life support.

Fig 1.10 Clove Hitch Middle of the Line Knot

Double Fisherman’s Bend: this knot (see Fig
1.11) is used with Kernmantle Rope and has
the following characteristics:

. it is used to connect synthetic fibre
ropes of equal or unequal diameters;

. it is often used to form slings or loops
from short rope cord.

Fig 1.11 Double Fisherman’s Bend Knot
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Figure of Eight Knot: also known as the
stopper knot: this knot (see Fig 1.12) is used
with both Hawser Laid and Kernmantle Rope,
and has the following characteristics:

. it is used to prevent the end of aline
unravelling when whipping is
damaged;

. it is used to prevent the end of aline
passing through an eye or pulley
block.

Fig 1.12 Figure of Eight Knot

Figure of Eight L oop: also known as follow
through figure of eight knot: this knot (see Fig
1.13) is used with Kernmantle Rope and has
the following characteristics:

. it isused to secure aline around one
or more fixed objects that cannot
accept aloop;

. itistied at the end of aLife/Rescue

Linefor life support.

Fig 1.13 Figure of Eight Loop Knot

Half Hitch: thisknot (see Fig 1.14) is used
with Hawser Laid Rope and has the following
characteristics:

. it isused to fasten aline to an object
for aright angle pull;

. it is often used in conjunction with
other knots.

Fig 1.14 Half Hitch Knot

Half-Sheepshank: thisknot (see Fig 1.15) is
used with Hawser Laid Rope and has the
following characteristics:

. itisusedtoformaloopinalineto
provide a Mechanical Advantage
(MA) when using the line for
tensioning purposes, i.e. when you are
using alineto tension a general
purpose line while it supports a
suction hose;
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[#] CAUTION

Consistently tying a half-sheegpshank in a
lineor arope can weaken it and causethe
running part to cut through the standing

part of theline.

Anchor

T

Tension

Fig 1.15 Half-Sheepshank Knot

Overhand Knot: also known as thumb knot:
thisknot (see Fig 1.16) is used primarily with
Hawser Laid Rope and has the following
characteristics:

. it is used to prevent the end of aline
unravelling when whipping is
damaged;

. it is used to prevent the end of aline
passing through an eye or pulley
block;

. itis often tied in alength of hose or
hose-strap to indicate that the hose is
damaged;

. it can be used to secure the tail of a
knot.

Fig 1.16 Overhand Knot

Rolling Hitch: thisknot (see Fig 1.17) is used
with Hawser Laid Rope and has the following
characteristics:

. it isused to form a hitch which resists
dlipping along atubular object in the
direction (lateral right or vertical left)

of the strain;

. it can be used for hauling tubular
objects;

. it can be attached to a post rail or
cylinder;

. it can be used for pulling out pickets.

/\ NOTE

Thisknot isnot used for life support.

Fig 1.17 Rolling Hitch Knot

Round turn and 2%z Hitches: this knot (see
Fig 1.18) is used with Hawser Laid Rope and
has the following characteristics:

. it isused to tension and secure aline
without mechanical advantage;

. it can be used to secure alineto an
object particularly around object;
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. it is an excellent knot for anchoring
objects such as guy ropes,

. this knot will not jam no matter how
much load is applied,;

. itis easy to adjust under load and is
easily untied when the load is
released.

Fig 1.18 Round Turn and 2% Hitches Knot

1.10.6 Dressing and Packing Knots

After you have tied a knot, you must then pack
it and dressit before you can placeaload onit.
Hereis adescription of this packing and
dressing operation:

. first, firm the knot, arrange each part
of the knot so that it travels only the
shortest practical distance through the
knot;

. then, hold the knot firmly and tighten
each part of it in turn. To simply pull
the rope without holding the knot will

not adequately pack the knot;

. leave atail of at least 150 mm
between the knot and the end of the
line

. tie an overhand knot in the tail to

secure the end of the line as close as
possible to the knot itself. Although

thisis not a component of the knot
itself, it can help to make the knot
more effective.

1.11 Cordage Bag
1111 Genera

The Cordage Bag (see Fig 1.19) is made of
heavy duty cordura. Thismaterial isextremely
durable. It istwenty times more resistant to
abrasion than 10 oz canvas, and it is more
puncture proof than vinyl. High quality nylon
zippers with pull tabs attached provide
maximum durability and easy opening of the
pockets.

HARPOON, PULLEYS
OR FIRE TAILS

SLINGS, WHISTLES, BOOKS LIFE/RESCUE LINE

CARABINERS
BODY HARNESS

CHEST HARNESS

Fig 1.19 Cordage Bag

1112 Features
The cordage bag has the following features:

. two compartments with independent
double zippers:

- the small outside compartment
holds the hauling line;

- thelarge main compartment holds
the Life/Rescue Line and accessories
including:

. two vertical dividers, one pocket with
loops for up to eight Karabiners and
one pocket with velcro closure for
pulleys and friction device;
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1113

one main compartment flap pocket
with velcro closuresfor log books and
pen/pencil, two fixed rings for
attachment of Life/Rescue Line
terminations with Karabiners,

the outside of the bag hasthreeriveted
drag handles with internal gussets for
strength to aid in removal from the
appliance. Two handles are on the top
and oneison the side;

robust carry handles run the length of
the bag so the load places no strain on
the bag. You can use the top grab
handles along with the carry handles;
and

the leather reinforced packaway
padded shoulder straps have quick
rel ease Fastex buckles.

Inventory of Equipment

The cordage bag weighs 14.5 kg when full.
Hereis an inventory of the equipment carried
in the standard Cordage Bag:

Karabiners 4;

edge protection, hession bag;
friction device, 1;

general purposeline, 1 x 30 m;
gloves, 2 pairs;

harness: 1 x full body harness and 1 x
chest harness;

Life/RescuelLine, 1 x 50 m;

2 log books (1 x Line Use Record, 1 x
Record of Use of Pack);

pulleys, 2;

tape dings, 2; and

whistles, 2.

1.11.4 Equipment Description

Full Body Harness

The full-body harness (see Fig 1.20) is:

fully adjustable and fits any
firefighter;

synthetic webbing tape. Consisting of
a body strap, thigh straps, and
shoulder straps designed to prevent
the wearer from falling out if inverted,

fitted to accept a Life/Rescue Line at
loops midway in the front of the torso;

fitted at the five adjusting points with
buckles that are spring-loaded for
quick release but designed to prevent
complete release of strapswhile the
harness is being worn;

equipped with adjusting straps that
have stops sewn into the ends to
prevent withdrawal from the buckles
and to prevent the harness being
assembled improperly;

finished with stitching that is safety
stitched box-gate and complies with
the minimum requirements of the AS,
and

fully adjustable so that it can be worn
over the fire fighting turnout coat: the
harness can also be worn under
CABA sats.
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Fig 1.20 Full Body Harness

Wearing the Full Body Har ness.

Before you put on the harness, take hold of the
spinal strap and view the harness from the
back. Inthisway, you can identify the various
components of the harness. You put the
harness on in the same way that you would put
on apair of overals:

. you hold the front of the shoulder
straps and then step into the body belt
and leg assemblies;

. place each leg in turn through the leg
loops and pull the harness up the
body;

. then you place each arm in turn
through the relevant shoulder straps;
and

. then adjust the harnessin the

following sequence;

. walst strap; then
. shoulder straps; and finally
. leg straps.

/\ NOTE

Theharnessisnot very comfortableto wear.
You can increase the comfort if you hook
both thumbs under the leg strapsat the
buttocks, lift each leg in turn, and push
these strapsforward to thethighs. Thiswill
reduce some of the excess pressurein the
crotch area whilst on rope.

Precautionsfor Use

When you are wearing this harness, observe
the following precautions:

. do not use the D-ring (where fitted)
on the back of the harness;

. use the buddy check system
whenever you wear the full-body
harness for rescue, training, or any
purposei.e. one person checks another
to ensure the harnessiscorrectly fitted
and adjusted; and

. attach the Life/Rescue Line or Safety
Line only to the loops provided at the
front of the harness and attach Guide
Linesonly to the loop provided on the
spinal strap that is central to the
harness, thus, when you wear the
harness, you will not be pulled off
balance.
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Inspection, Care, and M aintenance

The harness should be inspected at regular
intervals, and it should be inspected before and
after any training exercises. Theinspectionis
to be carried out as follows:

. examine the stitching for wear or
breakage, particularly where two or
more layers of webbing are stitched
together in its construction;

. check all webbing straps carefully for
damage, particularly at attachment
points and loops;

. check al strapsfor stain. When
staining isevident and the substanceis
unknown, the harness must be
withdrawn from service for
evaluation. Wash the harnessin warm
water using pure soap only, not
washing powders, and if the stain does
not wash out of the webbing strap
after thorough washing, then remove
the harness from service, pending
possible replacement of the effected
part by the manufacturer or qualified
persons;

. check all buckles and securing
attachments. Ensure that the buckle
spring (where fitted) isin place and
operative;

. do not spray buckleswith oil or
WD40 solutions. If thereisany rust or
corrosion on the buckle, it is faulty
and you should removeit from service
and bring it to the notice of the
manufacturer; and

. stow the harness only in an approved
bag or container on aerial appliances,
or in the Cordage Pack on Pumpers
and Salvage/Rescue Units. Do not
stow the harness loosely in pockets
with heavy or oil-operated equipment.

Chest Harness
Features

The chest harness (see Fig 1.21) isdesigned for
the rescue of persons under emergency
conditions. Although it is designed for
lowering or lifting persons around the upper
torso, you can also use it as a safety harness.
To useit in this manner, place the harness
around thewai st of the person and attach aline.
When fitted in this manner, the chest harness
can prevent a person from falling when they
approach an edge or adrop. You can also use
the chest harness as athird ding provided that
the anchor point does not damage the vinyl
cover.

Fig 1.21 Chest Harness

/N\ NOTE

The chest harness can be used in this
manner only for single per son loads.

You can use the chest harness also for water
rescue, the padding material in the harnessis
closed cell latex foam rubber and will not water
log or sink.

/N\ NOTE

The chest harnessis not a buoyancy vest or
device, it will not keep an adult person
afloat.
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Construction of the Chest Har ness

The chest harness is constructed from nylon
and polyester webbing. The main webbing
strap of the harnessis made of orange-coloured
nylon. This strap is continuous from one D-
ring through the padded section to the other D-
ring, and all other components are attached to
it. The end of the keeper strap isfitted with a
stopper loop to prevent it from completely
withdrawing. All stitching is safety stitched
and complies with the AS. The harness can be
adjusted to fit all sizes.

Wearing the Chest Harness

The chest harnessisworn by placing it under
your arms and around the upper torso. Place
the D-rings to the front. The blue straps are
keeper straps that prevent the harness from
dlipping if you raise your arms above your
head. Later issue chest harnesses have black
keeper straps with plastic buckles. Thislater
model islonger overall from D-ring to D-ring,
providing extra length padding.

/N\ NOTE

Unconscious patients may need to havetheir
handstied at their waist as a precautionary
measure.

Inspection, Care, and Maintenance

The harness should be inspected before and
after use and at regular intervals. The
inspection is to be carried out as follows:

. examine the stitching for wear or
breakage, particularly where two
layers of webbing are stitched
together in its construction;

. check the straps for stains. when the
straps are stained and the substance is
unknown, withdraw the harness from
service for evaluation. Wash the
harness in warm water using pure
soap only, not washing powders; and

. stow the harness only in an approved
bag or container on aerial appliances,
or in the Cordage Pack on Pumpers
and Salvage/Rescue Units. Do not
stow the harness loosely in pockets
with heavy or oil-operated equipment.

Karabiners

The Karabiner is a common item used in most
modern cordage systems (see Fig 1.22). The
large D-shape Karabiner is a universal model
and iscompatible with other cordage hardware,
software, and stretchers.

o Knurled nut

E Hinge pin

Fig 1.22 A Typical Karabiner

Spine

Gate keeper

The NSWFB currently usesthree types of steel
and two types of alloy Karabiners:

Sted

. Subai with arated strength of 3000
kg;

. Kong-Bonaiti with arated strength of
3500 kg; and

. Bluewater with arated strength of
4000 and 4100 kg.

Alloy

. HB Wales with a rated strength of
2500 kg (used only on Stokes L itter
lifting dlings); and

. SRT with arated strength of 3750 kg

(issued only to black level operators).
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Precautions for Use

When you are using Karabiners, you should
observe the following precautions:

. ensure that the Karabiner islocked by
the screw-gate before weight is
placed on it;

. if aKarabiner is dropped onto

concrete or otherwise abused,
consider it suspect and inspect it
closely before using it again;

. do not load a Karabiner across (see
Fig 1.23) itslatitude (that is, across
the gate) asthisisless than one third
its rated strength;

. do not load a Karabiner
simultaneously three or four ways;

. if the gate spring or pin won't open,
withdraw the Karabiner from use; and

. do not use oils or grease on
Karabiners. If the gate or knurled nut
sticks or binds, use a small amount of
WDA0 type fluid.

Fig 1.23 Loading a Karabiner

Har poon Friction Device

The Harpoon friction device (see Fig 1.24) isa
figure eight class of descending device. Itis
designed to alow afirefighter to be lowered
safely by line.

Fig 1.24 The Harpoon Friction Device
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Characteristics

. the device is made from high grade
drop-forged aluminium alloy or, from
extruded aluminium that is polished to
smooth any surface imperfections that
can damage arope;

. being made of aluminium, the device
has a greater capacity than steel to
disperse heat caused by friction;

. this device has been tested. It will
destruct at approximately a 10 000 kg
load and it distorts at a 4500 kg load;

. the Harpoon can be inserted at any
point on aline by passing a bight of
rope through the large rigging eye and
over the smaller end that has the
barbs. Then routing up around the
mid-shaft between the larger and
smaller rigging eyes;

Uses

You can use the Harpoon as:

. alowering device from above or
below;
. adevice to secure a rope without

knotting the rope;
. a self rescue device; and

. adevicein belay or safety line brake.

/N\ NOTE

A belay operator may require assistance
when the load of a second person is placed
on theline.

Care and Safe Use of the Harpoon:

. when you use the device, be careful
that the line does not run through the
device above the critical temperature
of the rope as this can cause damage
to the rope by fibre fusion;

. if you drop the device from body
height onto asolid surface, you should
consider it suspect and it should be
inspected thoroughly;

. if you drop the device from above
shoulder height, you should consider
it suspect and withdraw it from
service pending a thorough
evaluation. You must adopt the
philosophy if in doubt, do not use;

. avoid constant wear to one side of the
device by the rope. When thiswear is
excessive, i.e. 10% dia, withdraw the
device from service;

. if the rope used with the deviceis
dirty, the rope can cause excessive
wear to the device. Thisis especialy
true when the rope is wet, as thiswill
have the effect of wet and dry rubbing

paper;

/\ NOTE

Never subject a Harpoon friction device to
stamping with metal stamps, engraving by
means of vibrating electric or electricarc
marking, or painting.

. use good lowering techniques to
minimise the load placed on friction
devices, rope, tape dings, Karabiners
and harnesses. Make a steady even
descent free of sudden jerks or stops.
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Side Gate Rescue Pulley

Fig 1.25 A Typical Side Gate Rescue Pulley

A side gate rescue pulley can be used:
. to redirect arope line;

. to clear arope line from abrasion on
rough surfaces; and

. to offer amechanica advantage.
Specification

Careof Pulleys

. never oil or grease a pulley;

. withdraw the pulley from service if

the sheave will not turn or if the free
moving cheek jams; and

. do not exceed the maximum mass lift
equivalent to a two-person load.

Synthetic Webbing Tape Slings
Construction

Thetapedingis2mlong. Itismade of 45 mm
wide synthetic webbing, with a minimum
tensile strength of 3000 kg, after stitching. The
ends are terminated with folded formed eyes,
sewn with either double gate or four point
stitching minimum (see Fig 1.26).

Use

Thetape ding is designed to serve avariety of
needs including:

. to eliminate the need for tying knotsin
Life/Rescue Lines when attaching
them to anchor points or other
equipment;

. to offer alarger surface area of contact
than arope, this increases the safety
aspect, particularly on sharp or
abrasive objects;

. to allow attachment to objects that are
too small for use with a Life/Rescue
Line or too large to use with direct
attachment of a Karabiner.

Folded and stitched

v

/ formed eye both ends \

Point stitching
“2==- 4 points minimum

Double gate
stitching

R

Fig 1.26 Synthetic Webbing Tape Slings
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Care and Safe Use of the Sling.

. do not use the tape sling for any
purposes other than those in the
instructions;

. do not use the tape sling with any
equipment other than that contained in
the Cordage Pack.

I nspection

When you inspect the tape sling, look for the
following:

. staining;

. burring of the edges;

. damaged stitching;

. excessive wear at the formed eye or

any other damage that causes you to
doubt the safety of the dling;

. dirt: if the tape dling is dirty, you can
rinseit under cold water or wash it in
warm water using pure soap only;

. proper stowage: stow the tape dling in
the cordage pack by tightly rolling it
with elastic bands. Do not fold the
tape dling.

/\ NOTE

Beforeand after using thetapeding, inspect
it along with other life support equipment
and inspect the stitching of all slingswhilst
they are under load.

1.12 Anchors
1.12.1 Introduction

When you rescue someone with a Life/Rescue
Line, you must select:

. the best and safest method by which
to access the person;

. in afire situation the most appropriate
place from which to work is as close
as possible to a point above where the
victimislocated. You may however
have to operate from off to onesidein
other evnvironments to avoid
displacing debris onto a victim below,
or if thereisadanger of fire or heat
damaging your line; and

. the best equipment to enable you to
do thejob.
1122 General

To use your Life/Rescue Line effectively, you
must select the best method of anchoring the
line to gain access to the victim in avertical
environment.

There are three categories of anchors you can
use:

. natural;
. structura; and
. constructed.

Rescue activities with ropes and lines can be
life-threatening. Your selection of a quality
anchor point is paramount. Even the strongest
equipment becomes weak unlessit iswell
anchored.

1.12.3 Natural Anchors

Nature provides us with many items that can
serve well as anchors. However, you must be
careful in your selection of natural anchors.
Trees, rocks and natural formations can often
be less reliable than you might think at first.
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1.12.4 Structural Anchors

Structural anchors are those that attach to
existing structuresthat are sufficiently stableto
hold the line securely. These can include
architectural items such as:

. columns,

. walls;

. beams,

. roofs,

. floor and wall sub-structures; and
. purpose-built anchor points.

Asaresult of your training as afirefighter, you
have a good knowledge of building
construction, you need to use thisknowledge to
make sound judgements about anchor
selection.

/\ NOTE

When you consider choosing a structural
anchor, be sure and consider the possibility
of rust, fatigue and weathering in the
structure.

A vehicle can make a good anchor if you
anchor your line to the most appropriate part of
the vehicle: that is, the most secure structural
component. Thisis probably the chassisrail.
It isalso best to place the vehicle at aright
angleto the load.

Before you use a vehicle as an anchor, be sure
to:

1.125 Constructed Anchors

If you cannot find a strong natural anchor or a
secure structural anchor for your line, you may
have to construct an anchor. To construct an
anchor, you may use pickets (hydrant bars).
The constructed anchor must be as stable as
you can make it, and it is very important to
check and recheck the security of a constructed
anchor. You can also use constructed anchors
as back-up anchors for existing natural or
structural anchors.

Many accidents are due to human error. When
you construct an anchor, it must be capable of
doing the task you expect of it. To ensure
success, you must consider soil type and the
anticipated load. Also, place a safety observer
to monitor the anchor while it is under load.

Equipment

Pickets and ground plates are equipment
components of the Primary Rescue Unit.
These items of equipment can offer an
excellent primary or back-up anchor if you use
them correctly. The standard issueincludesthe
following equipment:

. 2 x ground plates;
. 8 x pickets;
. 2 x bow shackles (large).

The picket and ground plate anchor system can
provide a strong and versatile constructed
anchor. It can be used where a suitable natural
or artificial anchor is not readily available.

This anchor has four possible configurations:

. put the brakes on; . single-plate anchor with a capacity of
approximately 2 t;
. engage the gear;
. 3:2:1 picket holdfast with a capacity
. chock the wheels; and of approximately 2 t;
. remove the keys from the ignition. . vee with a capacity of approximately
3t;
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. in line with a capacity of
approximately 3.25t.

The NSWFB has performed tests on all four
systemsin firm ground. The various
configurations were loaded to the specified
tonnages. Security of these anchors can
obvioudly vary greatly depending on the type
and compactness of the soil into which the
anchor is placed.

1.12.6 Safe Working Practice

Whenever the ground plates and picket system
is being used, you must place afirefighter to
observe the system throughout the operation.
Drive each picket into the ground as far as
possible and leave a minimum of 100 mm
above the plate.

[#] CAUTION

When you construct an anchor, bewar e of
under ground services.

When you remove the pickets, tap the base of
the picket back and forth until you can pull it
loose. If it still sticks, tiearolling hitch with a
pocket line around the picket and tie the other
end of the line to the middle of a spare picket.
With afirefighter on each side, pull together
while the base of the picket is tapped.

1.12.7 Load Sharing Anchors

You can share the load between two or more
anchors. To do this, you locate two, or more
points of attachment and anchor the line to
each.

Thistechniqueisborrowed from rock climbing
and mountaineering where anchors are often
only aPiton jammed into an available crevice.
In such a precarious situation, load sharing is
obviously the best method to make the points
of attachment safer. In rescuework, alwaystry
to select a bomb-proof anchor in the first
instance. If it isn't worth using by itself, don’t
useit!

Always consider the primary anchor as being
able to support the entire load adequately. You
can back up the primary anchor with a
secondary anchor, and thisis considered good
practice. But you should use the secondary
anchor only as security insurance.

You can use load sharing also to redirect the
position or lay of the line. Onceyou have
chosen the anchors, you can use one of the
anchor pointsto redirect the lay of the line for
the most appropriate line position.

You can use load sharing to reduce the stretch
or elongation of thelinewhileitisinuse. This
can be useful if the anchor siteis positioned
some distance from the edge. Practically, this
also has the added advantage of reducing
abrasion to the line.

1.12.8 SlingLoad Angles

When you load a dling, the angle at which itis
loaded can reduce the sling’s rated strength.
You must consider thisevery timeadingis
used. At certain angles, the compromise or
reduction in strength may cause complete
failure of the dling.

[#] CAUTION

When two legs of a ding system form an
angle of 120°, each legissupporting 100% of
theload. Thisisbecausethelegsstart to
pull against one another asthe angle
increases (see Fig 1.27). Above 120°, the
tension beginsto increase at an alarming
rate, at 150°, theload is 200% of theoriginal
load on each leg of the ding.
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150°

Resulting tension on each
side relative to load

Angle between anchors

150 degrees 200%
120 degrees 100%
90 degrees 70%
0 degrees 50%

Fig 1.27 Result of Tension from Anchor Angles

Ideal - Yes- Trouble: thislittle slogan can
help you remember the principle of correct
dling load angles:

. | for ideal: at closeto |, or zero
degrees such aswhen aropeis taken
around ablock inatackleor inasling
around a slim anchor such as a picket,
the load on each leg is around 50% of
the original load;

. Y for yes: at 90° and below, you have
asafe ding angle; and

. T for trouble: you should exercise
great care when the angles exceed
120°.

1.13 Constructing a Mechanical
Advantage System

1.13.1 General

Pulleys are very useful in Life/Rescue work.
You can use apulley or asystem of pulleysto:

. enable you to redirect aline to avoid
abrasion or clear an edge; or

. gain aMA in alifting situation.

Modern materials and technology now provide
you with a much lighter alternative to the old
wooden and iron blocks and pulleys that we
used in years past.

1.13.2 Safety

To help you use pulleys and related mechanical
equipment safely, hereisalist of safety
considerations:

. you determine your MA by the
number of pulleys available and the
configuration of the system when a
pulley is added to atackle (see Fig
1.28);

. each time you add a pulley, add a
Karabiner so you avoid the damage
that would occur if two pulleys were
attached and loaded on asingle
Karabiner;

. whenever you use aMA lifting
system, incorporate a belay device
into the system to avoid the possibility
of the load dropping;

. do not use the Life/Rescue Lineto
support any load other than a person;

. calculate the amount of line you need
prior to assembling the tackle;

. assembl e the tackle within armsreach,
on the ground, and then placeit in the
required position;

. take care when the systemiis
approaching chock-a-block (wheretop
and bottom pulleys meet), damage
may occur if the swaged ends contact
the cheeks of the pulleysin the tackle;

. ensure that the SWL of theline, the
pulleys, the Karabiners, and the slings
are not exceeded.
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Load

(a) (b)

(c) Load (d) Load

Fig 1.28 Calculation of Mechanical Advantage
(@ no MA (whip) 1:1;
(b) MA of 2:1;
(© MA of 2:1; and
(d) MA of 3:1

/\ NOTE

A separate Karabiner must be used with
each pulley added to the system.

1.14 Rescue Techniques
1.14.1 Typesof Rescues

The information in this section so far provides
you with knowledge to perform specific tasks.
Now we examine the basic techniques that
enable you to perform a rescue operation to
recover someone from a height such asa
building, tower, or silo or from a depth such as
awell, apit, atrench, or an embankment.

There are five basic rescue techniques. They
are:

. the top belay;

. the top belay pick-up;

. the haul belay;
. the sdlf rescue; and
. the leaning ladder belay.

1.14.2 TheTop Belay

In the top belay, you:

. reach the high point;
. anchor the friction device;
. lower the victim and/or the rescuer to

base level; and
. walk out.
Procedure

The top belay is the most common rescue
operation that you can perform with the
equipment included in the cordage pack.

During the top belay, afirefighter wears afull
body harness and islowered by afriction
device to access a position or rescue someone
or something. In this operation, you attach a
Life/Rescue Line to the firefighter’s harness
with a screw-gate Karabiner. The line passes
through aHarpoon friction device attached to a
suitable anchor (see Fig 1.27).

TOP BELAY

Fig 1.29 Top Belay Technique
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The firefighter controlling the descent is
referred to asthe brake operator; the firefighter
being lowered isreferred to as the rescuer.

Protocol and Ter minology

The brake operator first puts on gloves and
takes up a position at the friction device.
Taking the line in hand, they call loudly: on
belay.

The rescuer on hearing this call, attachesto the
Life/Rescue Line and when attached calls
loudly on rope.

[#] CAUTION

You must usethese basic communicationsas
they are absolutely critical to safety. They
inform both operatorsof the status of the
line.

Before the rescuer islowered over the edge,
they are checked thoroughly: helmet, harness,
whistle, Karabiners (locked), anchor, and
abrasion protection.

Other communications are lower and stop.

When thelineis at stop or the Rescuer is at the
bottom of the drop and still on the line, the
Harpoon can be locked off or locked off
securely (see Fig 1.30).

Fig 1.30 Harpoon Locked Off

When the rescuer is detached from the line,
they call off rope. Thisline status call tellsthe
brake operator to lock off securely the Life/
Rescue Line and call off belay.

1.14.3 TheTop Belay Pick-Up

In the top belay pick-up, you:

. reach the high point;

. anchor the friction device;

. lower the rescuer to midpoint;
. pick up the victim;

. lower to the base level; and

. walk out.

Procedure

Thetop belay pick-up isan extension of thetop
belay. Inthetop belay pick-up, you, asthe
rescuer, collect a conscious or uUNConscious
person and continue to the bottom of the drop.
The operation is the same as the top belay
except that you carry a chest harness for the
victim. Fig 1.31 showsthe top belay
arrangement.

/\ NOTE

The chest harnessisattached to the Life/
Rescue Line using a separate Kar abiner to
an alpine butterfly knot tied approximately
0.5m.
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Top Belay Pick-up

/4 Brake operator
\ ‘5__-
—

Fig 1.31 The Top Belay Pick-up Technique

When you reach the victim, you detach and fit
the chest harnessto the victim (where
available). Persons at the top of the drop may
need to haul slightly to enable you and the
victim to clear any obstructions from where the
victim may be positioned i.e. on awindow or a
ledge.

[#] CAUTION

The added weight may cause some extra
strain to the brake operator.

1.14.4 TheHaul Belay

In the haul belay, you:

. start at the high point;

. place the line over the edge;

. reach the bottom of the drop; and

. haul the Life/Rescue Line to recover
the victim and/or rescuer to the high
point.

Procedure

Whenever you are performing a belay and the
line needs to be hauled, you must maintain the
security of the end of theline. To achievethis,
the brake operator is assigned to belay-in the
dack. The haul party consists of a minimum
of:

. six team members for a one person
load; and

. eleven team membersfor atwo person
load.

Hauling Methods

In some situations, available spaceisat a
premium. When your area of movement is
restricted, the hand-over-hand method of
hauling is the only practical method of
recovery.

At other times, when you have enough room,
the walk-away method is the best to use.
When you use the walk-away method,
members of the haul team are positioned on
alternate sides of the Life/Rescue Line (see Fig
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1.32). Each member of ahaul team rotates to
the front of the group asthey reach a
predetermined mark or point. This method

must be closely co-ordinated to ensure that all
members of the hauling party remain on line
throughout the haul.

Redirection pulleys
III, /—

2 b >

Guide line

Friction
z device

Fig 1.32 The Haul Belay Technique

1.145 The Salf Rescue

In the self rescue, you:

. start at the high point;

. attach afriction device to the harness;
and

. descend to the low point.

/\ NOTE

Thistechniqueisfor emergency use only
and not for the rescue of other persons.

Procedure

In the self rescue technique, you lower yourself
with the Life/Rescue Line. The line passes
through afriction device attached to the full
body harness, and you, in effect, abseil (seeFig
1.33). Theterm self rescue technique is used
to reinforce the reason for the technique. If
you experience a problem during the descent,

you have no means of recovery, as at thislevel
of training, ascending aline is not necessary
nor practical. The self rescue techniqueis
taught to enable you to know how to evacuate
yourself from an emergency situation.

The Self Rescue Technique

Fig 1.33 The Self Rescue Technique
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The Bottom Belay and Safety

When you are training in the self rescue
technique, it isimportant that you use the
training line. If a mishap does occur, the Life/
Rescue Line may be used by the rest of the
team to recover you. The bottom belay method
can increase the friction on the line from the
bottom of the drop. The bottom belayer stands
ready at the bottom of the drop to increase the
tension on the line if required.

The Operation

As the person performing the descent in this
method, you should do the following:

. use on-rope and off-rope calls when
they are required;
. call abseil when you are ready to

descend the line;

. descend the line slowly. Avoid fast-
friction or shock-loading jerks;

. keep your thighs at approximately 90°
to the vertical;

. position your braking hand near the
centre of your backside; and

. keep your feet apart to maintain
stability.

/\ NOTE

In training, do not descend thelineuntil the
bottom belayer calls OK;

[#] CAUTION

Do not stop or pause on ledgesduring the
descent.

1.146 ThelLeaning Ladder Belay
In the leaning ladder belay, you:

. use a standard NSWFB extension
ladder from the low point;

. reach the high point;

. recover the victim and/or rescuer; and
. return to the low point.

Procedure

The leaning ladder belay technique is used to
recover a casualty from a height such asa
second level window or an area not otherwise
readily accessible. First, you attain initial
access with the ladder. You, as rescuer, take a
chest harness and full body harnessto the
required level while the casualty is being
accessed and prepared.

When you are ready to descend, the ground
crew prepares the Life/Rescue Line for
attachment to the ladder. A web tape dlingis
attached to the head of the ladder where the
strings attached to the top rung. A pulley is
attached to the sling on an upper rung of the
ladder and a Harpoon/dling is attached to
usually the bottom rung. The ladder isthen
positioned so that the top pulley isabove the
position of the victim (see Fig 1.34). Where
possible, secure the head of the ladder to the
wall. Theend of thelineisthen attached. The
brake operator can now easily lower the victim
to the ground. If required, the line can be
hauled dlightly between the top pulley and the
Harpoon to lift the victim clear of any
obstructions.

D.l. TRAINING MANUAL
FILE: W:\CDU\KERRIE\SPEL\VOLUME2\T5S1

VERSION A
© COPYRIGHT

ISSUED DECEMBER 1996
STATE GOVT OF NSW(NSWFB)1996



TOPIC 5 SECTION 1 PAGE 42

FIREFIGHTERS TRAINING MANUAL

// /
S 7
Hauling must not be performed that is
likely to destabilise the heel of the
ladder. Any hauling must be between
// / the top pulley and the harpoon
positioned at thebottom rung.
S 7
Fig 1.34 The Leaning Ladder Belay Technique
@ CAUTION 1.15.2 Voice Communications

If you use hauling, you must be careful not
to destabilise the heel of theladder. Any
hauling must be between the top pulley and
the Harpoon positioned at the bottom rung.
The use of guide lines, unless used directly
under the ladder, may cause the head of the
ladder to be de-stabilised.

1.15 Communications
1.15.1 General

When you use the basic techniques, success
can often depend on effective communication.
Whenever it is possible, it is best to use voice
communication.

However, sometimes you need other means of
communication because the length of the Life/
Rescue Linein the cordage pack can put you in
a position where voice communication is not
effective. For these situations, we have radio
communications and whistle and hand

signals. These are more effective in difficult
situations such as darkness, noise, and bad
weather.

Here we discuss each of these means of
communication.

Table 1F details the various voice
communications that we use and the message
they carry:
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VOICE COMMUNICATIONS

MESSAGE (MEANING)

On belay During atop belay or atop belay haul, the brake operator gives the on belay
call after they have positioned themselves with the Life/Rescue Line in the
correct manner and are ready to take control of the descent

Request gear and rigging check When you, as arescuer, give this call, another person checks your gear and
rigging

Check complete Thisisthe cal given by the person who has carried out the gear and rigging
check to inform the rescuer when the check is complete and satisfactory

Onrope When al the gear and rigging checks have been carried out, you, asthe
rescuer, call out loudly on ropeto tell everyone present that you are about to
commence your descent. If abottom belay isbeing used, they respond with
ok to tell you that they have readied themselves in an appropriate position

Off rope When you have completed your descent, you disconnect from the line and
movetoasafearea. Youthen call loudly off ropeto inform personnel above
that you have safely complete your descent. The brake operator or observer
acknowledges by calling OK

L ower Y ou make this call if you require the brake operator to lower you slowly

Stop Y ou makethiscall if you require the brake operator to stop the descent
immediately

Haul Y ou make this call if you require the haul team to raise you up

Help Y ou make this call if you require immediate assistance

Below Thiscall dertsall personsbelow if falling objects may pose adanger to them.
Anyone below, on hearing this call, does not look up but movesto the face
of thewall or cliff away from the fall zone

Lock off This call informs everyone that the friction device is locked off

Lock off securely

This call informs everyone that the friction device islocked off securely

Silence When you hear this call everyone must remain silent except when
communicating commands or acknowledging commands
OK When you receive a command from the Leader, you must repeat the

command and reply OK to indicate that you have received the instruction,
and that the command is being carried out, or has been carried out

Table 1E Voice Communications used in Rescue Operations
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Hereis an example of the dialogue that might
take place during an operation:

leader: brake operator lock off

brake ok, locked off

oper ator

(reply):

leader: takethe strain
(the haul team takes the
strain.)

leader: ease the strain

(the haul team eases the
strain.)

1.15.3 Whistle Signals

If you are unable to use voice communication,
you can use whistle signals. Hereisalist of
the various whistle signals and the message
they convey:

. one short blast: stop

. two short blasts: haul

. one long blast: lower

. continuous blasts: help

If the distance over which you are sending a
whistle signal is so great that the whistle signal
may not be heard, you can position another
operator at amidpoint in the line. This second
operator can relay the whistle signal. All
whistle signals should then be echoed by all
operators down the line. Thisensures that the
operator has made a clear communication.

1.15.4 Visual Signals

If voice communication is not possible, and
whistle signals are not practical, you may have
to use hand signals. When you use hand
signals, make the signal with your arm fully
extended from your body.

Here are some illustrations of the hand signals
we use:

Stop

Hand and arm extended with palm towards the
Cliff Master.

Fig 1.35 STOP Signal

Haul

Finger pointed upwards with forearm
positioned at head height, moving in circular
motion during upwards movement.

Fig 1.36 HAUL Signal
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L ower

Hand fully extended, palm down, motioning a
downwards direction.

Fig 1.37 LOWER Signal

1.15.5 Advance Notice of the Need for
Helicopter Assistance

If you are considering the use of a helicopter to
assist in arescue, you should make this
decision as early as possible. Further, you
should try to complete any planned operation
with a helicopter during daylight hours.
Nightfall brings certain dangers and
restrictionsto all helicopter operations.

While you are determining whether to use the
helicopter, you are advised to give some
advance notice to helicopter operations. This
notice helps to reduce the response time that it
takes to get the helicopter to the scene.

In your advance notice, you should inform the
helicopter control centre of the following:

. the nature of the accident;

. the number of personsinvolved;

. agrid reference or UBD reference;
and

. possible landing areas.

This information enables the helicopter
operator to inform the emergency organisation
at the earliest possible time as to whether the
task required of the helicopter is possible or
not. If the helicopter cannot assist you, the
organisation can then look at alternative means
of assistance.

1.16 Cliff and Vertical Rescue
1.16.1 Safety

Because of the hazards involved, cliff and
vertical rescue operations require specia
attention to safety and approved techniques.

Hereisalist of some pointsto consider
relating to safety in cliff and vertical rescue:

. COMMON Sense: use a common sense
approach to adopt the most practical
and straightforward means of
recovery;

. communication: use standard
terminology that is practiced at
training exercises to ensure good
communication between crew
members for a smooth operation;

. control: enable the crew leader to
direct a successful rescue by
supporting their control and direction
of the operation, including the
secondment of personnel to assist in
the operation;

. equipment maintenance: maintain
your equipment in a serviceable
condition to ensure top performance
from your cordage pack and ancillary
equipment;

. leader ship: appoint ateam |leader to
ensure that the team is used to its full
potential and as safely and as
effectively as possible;
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. local knowledge: be familiar with
high risk areas within your unit's
boundaries and conduct regular
training exercisesto maintain
familiarity;

. safe assessment: use methods of
assessment that maintain ahigh
standard of safety for all involved in
the operation even in the face of
adverse conditions or panic; and

. skills maintenance: hold regular
training exercises to ensure that each
individual crew member can fulfil
their function.

/N\ NOTE

Training must be moder ated, extended
training exercises can be taxing on
concentration.

1.16.2 Assessment

Correct assessment of the rescue situation is
thefirst essential step in asuccessful operation.
Each rescue operation is different; each one has
its own unique characteristics, each requires
careful thought, planning, and ingenuity. In
this section, we look at some of theinitial
considerations and then we consider each step
in the assessment process in more detail.

When you assess a rescue operation, you must
consider many factors and take into account at
least the following:

the physical nature of theincident site;

. prevailing weather conditions;
. available resources; and
. the time of the day.

Practising the assessment process begins with
your next training exercise. In each training
session, you improve your skillsin the use of
your equipment, but you can also improve your

skillsin the assessment process. Watch for the
intricacies of each operation, and seek to build
an innovative approach to assessment.

The rescue operation leader should be the
person in your crew who is most qualified and
experienced in vertical rescue. If you are the
leader, you use the assessment process to
develop a plan for the most practical and
straightforward method of recovery. For
instance, as leader, you would place priority on
finding a suitable and safe stretcher access to
the bottom of the drop so that you can walk a
victimto safety. You would refrain from a
flamboyant display of rescue equipment.
Vertical rescues are risky, your main
considerations are the safety of the victim/sand
your crew.

1.16.3 Step One: The Call

When you receive acall to respond to an
incident that may require vertical rescue, you
must gain certain important detailsin theinitial
conversation. It will help if you know what
you want to find out. In addition to the
standard emergency information, you want to
know at least the following:

. exact location of the casualty;

. suitable access for responding
vehicles;

. contact person on-site and how you

can contact them; and

. assistance available on-site, including
a hauling party.

1.16.4 Step Two: Arrival at the Scene
When you arrive at the scene, transmit a short
informative message to the State

Communication Centre

. confirm the presence of other Services
in attendance at the scene;
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. give detail s of the exact location of the
scene and the most suitable access,

. provide as much appropriate
information as you can for other
responding vehicles; and

. find out if there are any witnesses to
the incident who are familiar with the
area. Witnesses can provide useful
information regarding the casualty's
exact location, and local people may
know how to gain accessto the
bottom of the drop.

1.16.5 Step Three: Obtain aHistory

When you are trying to piece together the
history of the incident in the assessment
process, you will need to determine the
following information:

. how long the victim has been at the
present position;

. if thevictim fell to their present
position, when the fall occurred and
the time that has elapsed since the
emergency began and prior to your
arrival may determine some
immediate priorities that are crucial
for the survival of the casualty;

. what the victim was doing at the time
i.e. some mishapsin recreational
activities, such as hang-gliding,
abseiling, rock climbing, and rock
fishing, are more likely than othersto
create a cliff rescue situation, so the
type of activity can help you to make
some general assumptions about
possible injuries, access, and position
on the cliff face;

. how old the victim is. Knowing the
victim’s age can help you plan for the
anticipated load and help you
determine how well equipped the

victimis psychologically to cope with
the trauma of the injury and the stress
of the situation;

whether theincident was a suicide that
ended in afatality. If thisisa
successful suicide, you must respect
the responsibilities of the coroner and
the police at any fatality including the
following:

- police requirement to view the
body in-situ prior to removal;

- the need to maintain arecord of
your actions at the scene; and

- preservation of physical evidence.

. whether the victim was attempting
suicide but survived the attempt. This
can substantially affect the victim’s
psychological state; and

. whether the victim is emotionally
stable. Co-operation with policeto
deal with these situationsis essential.

1.16.6 Control of the Incident Scene

When you arrive at the incident site, you will
have completed your initial assessment from
the information you received prior to arrival.

Your first action at the site isto take control
of thearea. For thisyou need the assistance of
police, emergency personnel, and other
responsible people who are present. If you are
working at the edge of avertical precipice, first
move any crowds of people present back from
the edge. You can use barrier tape to cordon
off areas. It may be impractical for you to
attempt to evacuate the area as you may need
to enlist the help of some of the bystandersin
the actual rescue operation.

Inthisinitial stage of the operation, you must
plan your actions calmly. Consider and use
any reliable information you have available
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from your initial assessment. Hereisalist of
some of the important first steps you should
take at this stage:

. try to establish communication with
thevictim. Seeif you canfind a
vantage point where you can look
back at the drop and make visual and
voice contact with the victim;

. be careful if you place your operating
position immediately above the
victim;

. be careful in your approach. Soft

edges or loose rocks may be
responsible for the accident; and

. consult any witnesses present to find
out where the victim fell.

1.16.7 Planning a Safe Approach

If loose or dangerous objects at the edge pose a
hazard, stabilise this condition or remove the
hazard. This step in your approach can be
extremely hazardous, so use good careful
judgement.

In some locations, you may need to assemble a
top belay to overcome a heavily vegetated cliff
edge (see Fig 1.38). Thetop belay allowsa

hands-free approach and the safe use of afull
body harness. You can then make athorough
search of the vertical approach and formulate a
plan to remove the victim. After you are sure
that the edge is safe, declare a2 m safety line
zone and restrict access to this zone to persons
who are wearing a safety line/harness.

Fig 1.38 A Safe Approach

When you look over the edge of the precipice,
stay about 1 m back from the edge. Place your
body weight on your forward foot and leg. If
you don't feel safe in this position, place
yourself about half abody length from the edge
and then lie down just so your head can clear
the edge and give you agood view to the
bottom of the drop (see Fig 1.39).

}( /ﬂ

Fig 1.39 Safe Positions for Viewing
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1.16.8 Initial Access

When you have made visual contact with the
victim, make the following determinations
before you decide what to do next:

. whether there are signs of movement;

. whether there are signs of severe
trauma;

. whether you can make

communication with the victim; and

. whether thevictim isin astable
condition.

/N\ NOTE

During thisinitial stage, and until you
actually achieve accessto thevictim, you
assumethat thevictim is still alive even if
they appear to belifeless.

If you decide that you must gain immediate
access ur gently to attend to the victim or give
first aid, set up atop belay. Thisenablesthe
first aider to remain on-rope while they attend
to the victim. While they work, you can set up
the retrieval/hauling systems at the top of the
drop.

Asyou gain access to the victim, you should
take equipment that includes the necessary
items to cater for the basic first aid
requirements. The items may include:

. oxygen resuscitator;

. blankets, both woollen and thermal;

. first aid equipment;

. cervical collars and splints;

. lights, torches,

. hel met_and gogglesfor casualty
protection;

. stokes litter;

. restraint straps; and
. wet weather clothing.
1.16.9 Timeof Day

The amount of light remaining inthe day isa
major consideration. Vertical Rescue Incidents
can become prolonged or protracted
operations. When conditions change, and they
often do during the operation, even straight
forward situations can become complicated
and problematical.

If you arrive at the scene of the incident in the
afternoon, you must prepare to take lights over
the edge. Begin to prepare these lights while
you still have plenty of natural light available.
Don’t wait until the lack of natural light
beginsto cause a problem.

If you must work at night, everyone must be
more careful. For anight operation, be sure
that each crew member has alight source of
their own and set up and maintain a good
communications network.

1.16.10 Weather Consider ations

As rescue operators, you may be well
experienced and secure in your work. You
may be comfortable with conditions at the top
of the drop especially if the weather is good.
But conditions at the drop can become worse
very quickly if bad weather setsin. Rain and
high winds can cause poor visibility, and this
affects communications. Bad weather can also
eliminate the possibility of using ahelicopter to
retrieve avictim.

A victim at the bottom of the drop may feel
considerably less secure and comfortable.
They may be injured, and they are probably
frightened. Cold conditions and rain can cause
or accelerate hypothermia. Hot and oppressive
heat may force you to consider asking for more
help if you are considering a stretcher walk
over an extended distance or through rugged
terrain.
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1.16.11 Thelncident Site

The physical features of the site are amajor
influence on the way you conduct the rescue
operation. Table 1G details considerations
relating to both natural topographic features
and industrial features.

TOPOGRAPHICAL FEATURES

INDUSTRIAL FEATURES

Walking access to the bottom or top of the drop

Exposed or hazardous electrical connectors

Physical features: sloping, shear or overhung

Mooring machinery

Stability of the ground, particularly at the edge: isit
shale, soil, rock or fill

Fuels and chemicalsin the area

Position of the casualty on the vertical plane

Greasy or oily surfaces

Available anchor points: natural and constructed

Hot surfaces or extremely cold pipes, naked flames or
convected heat

Suitable clear areato set up retrieval systems

Unstable structures

Clear areas at the bottom of the drop

Exhaust or steam outlets

Movement of tides, waves and surf

Irrespirable air or dusty atmosphere

High concentrations of naturally occurring foul air such
as carbon dioxide

Noise that may hinder communication

Table 1F Actions Determined by the Incident Site

1.16.12 Safe Working Practices

Hereislist of safe working practicesfor cliff
and vertical rescue:

. perform equipment and inventory
checks regularly aswell as before and
after use;

. at the site, set up a staging area to
provide safe and free accessto
equipment;

. in the staging area, place the
equipment on a salvage shest;

. keep working areas and cliff edges
clear of non-emergency personnel.
Consider the use of barrier tape;

. for anyone approaching within 2 m of
the edge, provide a harness and aline
attached;

. observe strictly the directions of the

leader who is also the safety officer;

. if you are the litter attendant i.e. the
person being belayed, re-check the
rigging prior to proceeding;

. choose your anchors with due regard

for the loads to be placed upon them:
always consider back-up support;

. use edge rollers or corn sacks where
sharp edges may cause rope abrasion;

. use on rope and off rope/on belay and
off belay calls. They are crucia for
safe operationsin the cliff and vertical
rescue environment, and they indicate
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the status and security of the Life/
Rescue Line and form the most basic
communications;

if you use the top belay, you probably
won'’t need to throw arope from
above. However, if you need to throw
arope off the cliff top, use the call
rope below to warn persons below;

if arock or loose object is dislodged
and falls from the cliff, shout below to
warn persons below to take cover;

if you are a brake operator or litter
attendant, you must wear gloves
during operations;

if you are a brake operator using a
friction device, you should, whenever
practical, adopt a body belay;

if you are alitter attendant or a person
being belayed, carry awhistle asa
reserve communication device;

if you are using untrained personsin
the hauling party, alert them to the
rule of No Standing On Ropes;

if afault develops during an
operation, shout STOP;

observe silence during all training or
rescue operations,

indrillsand training exercises, always
use training lines so that you preserve
the condition and efficiency of all
Life/Rescue Lines,

do not usethe self-rescue technique
to gain accessto avictim unless you
have advanced training in the use of
this technique;

use live patient stretcher training
only when authorised instructors are
in attendance;

when you use a Karabiner, orient it:

- sothat the screw gateis protected
from abrasion, away from the
rockface; and

- sothat vibration will not causeit to
become unlocked.

when you are lowered to a position at
the bottom of a drop and you are off
rope, keep your Karabiners attached
to your harness; and

do not drop or toss ancillary
equipment carelessly to the ground, it
islife supporting hardware and it must
be handled with care.

D.l.
FILE:

TRAINING MANUAL
W:\CDU\KERRIE\SPEL\VOLUME2\T5S1

VERSION A ISSUED DECEMBER 1996
© COPYRIGHT STATE GOVT OF NSW(NSWFB)1996



FIREFIGHTERS TRAINING MANUAL TOPIC 5 SECTION 2 CONTENTS

SECTION TWO - MOTOR VEHICLE EXTRICATION

CONTENTS
Section 2 Motor Vehicle Extrication 1
21 Introduction 1
2.2 A Motor Vehicle's Structure 1
2.3 Hazards at a Motor Vehicle Accident 2
24 Safety at the MVA Scene 6
25 Principles of Motor Vehicle Extrication 9
2.6 Common MV A Configurations 12
2.7 The Team Concept 13
2.8 Stabilisation 16
29 Windscreens and Window Glass 19
2.10 Seat Removal and Adjustment 21
211 Door Opening 23
212 Door Removal 26
213 Side Removal 27
214 Roof Techniques 32
2.15 Roof Flapbacks 34
2.16 Trapped in the Front Seat/Footwell 37
2.17 Side Impact 50
2.18 The Overturned Vehicle 53
219 Light Commercial Vehicles 61
2.20 Heavy Vehicles 66
Section 2 [llustrations
Fig2.1 Structure of a Four Door Sedan 2
2.2 Structure of a Four Wheel Drive Vehicle 2
2.3 Location of Airbags 5
24 Airbag Operation 5
25 Accident Scene Control 10
2.6 Positioning of Step Blocks 17
2.7 Stabilising an Overturned Vehicle 17
2.8 Examples of Unstable/Very Unstable Positions 18
2.9 Collision with aHeavy Vehicle 19
2.10 Rear Seat Cushion Removal 22
211 Forced Seat Removal 23
2.12 Opening Doors Using Single Action Spreaders 24
2.13 Opening Doors Using Super Spreaders 25
214 B Post Removal 28
215 B Post Plus Front Door Removal 29
2.16 Third Door Entry 30
217 Folding Down the Sill 31
2.18 Roof Removal 32
2.19 Roof Flapback Technique 34
2.20 Side Roof Flapback Technique 37
D.l. TRAINING MANUAL VERSION A ISSUED DECEMBER 1996

FILE: W:\CDU\KERRIE\SPEL\VOLUME2\T5S2.TOC © COPYRIGHT STATE GOVT OF NSW(NSWFB)1996



TOPIC 5 SECTION 2 CONTENTS FIREFIGHTERS TRAINING MANUAL

CONTENTS
221 Steering Column Pull 38
2.22 The Dash Lift Technique 40
2.23 The Dash Roll Technique 42
2.24 Winching the Dash Technique 44
2.25 The Footwell Exposure - Method One 46
2.26 The Footwell Exposure - Method Two 47
2.27 Side Impact Collision 51
2.28 Cross Ramming Technique 52
2.29 Spreading Technique 53
2.30 Side Roof Flap Technique 54
2.31 The Floorpan Flap Technique 57
2.32 Inverted Power Ramming Technique 58
2.33 Damage to aLight Commercial Vehicle 61
2.34 LCV Roof Flap Technique 62
2.35 LCV Dash Roll Technique 64
Section 2 Tables
2A Removing the B Post Technique 28
2B Removing the B Post Plus the Front Door Technique 29
2C Third Door Entry Technique 30
2D Folding Down the Sill Technique 32
2E Roof Removal Technique 33
2F Roof Flapbacks Technique 35
2G Forward Roof Flap Removal Technique 36
2H Pulling the Steering Column Technique 39
2 Lifting the Dash Technique 41
2] Rolling the Dash Technique 43
2K Winching the Dash Technique 45
2L Exposing the Footwell - Method One 46
2M Exposing the Footwell - Method Two 47
2N Moving the Independent Strut and the Road Wheel 49
20 Moving the Wishbone Suspension and Road Wheel 49
2P Hot Cutting 50
2Q Vehicleonits Side 55
2R Inverted Power Ramming 59
2S Inverted Winching 60
2T Roof Flap 63
2U Dash Rall 64
2V Reverse Dash Winch 65
2W Third Door Entry 66
VERSION A ISSUED DECEMBER 1996 D.l. TRAINING MANUAL

© COPYRIGHT STATE GOVT OF NSW(NSWFB)1996 FILE W:ACDU\KER-



FIREFIGHTERS TRAINING MANUAL

TOPIC 5 SECTION 2 PAGE 1

2 MOTOR VEHICLE
EXTRICATION

2.1 Introduction

The NSWFB hasalong history of involvement
in releasing victims of motor vehicle accidents
who are trapped in their vehicles. We can
respond rapidly, we have the fire protection
capability, and we have awide inventory of
tools. We areideally suited to provide road
accident rescue service to the community.

Prior to 1960, motor vehicles were heavy,
rigidly constructed, and relatively slow. The
volume of traffic was far lessthan it is today.
Serious and fatal accidentsdid occur, but it was
rare for a person to be trapped in awrecked
vehicle. When a person did get trapped in this
way, the extrication could take severa hours.

The mid-1960's brought a new design of motor
vehicle. These new vehicles had stylish
bodies, more features, powerful engines, and
greater speed. The cars were designed to
crumple progressively on impact. More
frequently, people were being trapped in their
motor vehicles when they were involved in an
accident. This presented a challenge to rescue
agencies. The NSWFB met this challenge by
increasing the equipment inventory, the
training, and the number of Salvage Rescue
Appliances.

In 1979, the Board of Fire Commissioners and
the Minister for Emergency Services agreed to
legislate an expanded role for NSWFB in
rescue operations. The Fire Brigades Act 1979
(Amendment) gave the NSWFB the power to
undertake rescues that were not associated with
fire.

A training program and an equipment upgrade
installation program were introduced that
eventually gave alight rescue capability to al
Brigades. The main purpose of the new
training and equipment was to provide all
Brigades with the ability to be effective in
releasing persons trapped in motor vehicle
accidents (MVA). The wide geographic spread

of the NSWFB, our training, our modern
equipment, and our rapid response time
enabled usto develop an efficient and effective
rescue service.

The Sate Rescue & Emergency Services Act
1989 further rationalised the rescue services
throughout the State. NSWFB now has
metropolitan and country primary and
secondary rescue units.

In the service of rescue of personsin MVA, the
NSWFB is now second to none. Our
equipment and our advanced extrication
techniques, coupled with our ongoing training,
ensure that the NSWFB provides aworld class
rescue service.

2.2 A Motor Vehicle’s Structure
2.2.1 Introduction

It isimportant for you to know and to use
accurate terminology when you describe the

particular parts of motor vehicles.

Figs 2.1 and 2.2 identify the main structural
components of a motor vehicles.
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Fig 2.1 Structure of a Four Door Sedan
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Fig 2.2 Structure of a Four Wheel Drive Vehicle

Hazards at a Motor Vehicle and in some cases, eliminate them altogether.

Accident
2.3.1 Introduction

When you attend aM VA, it is essential that
you appreciate the hazards that can exist for
firefighters, for the victims and for the genera
public. Theinformation that followsin this
section will assist you to reduce these hazards

To be effective in rescue operations, you
should be aware of and follow the NSWFB
Standard Operating Procedures (SOP's). This
section covers those aspects of the SOP's that
relate to MVVA's and motor vehicle rescue and
extrication.
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2.3.2  Protecting the Accident Scene

When you arrive at the accident scene, you
should place NSWFB vehiclesin the fend off
position (at an angle of 30°). This position
hel ps protect the accident scene from
oncoming or following traffic. You should
also:

. place warning signs and signalsin
both directions to provide advanced
warning to motorists; and

. request police assistance for traffic
control.

233 Fud Spills

Fuel spills at the scene of a motor vehicle
accident pose specia hazards. Hereisalist of
actions and precautions you should take when
you arrive at the accident scene:

. deal with spilled fuel immediately
upon arrival;
. cover any pools of flammable liquid

with afoam blanket to prevent the
escape of vapours. Keep the foam
blankets in place throughout the
operation;

. carefully plug leaking fuel. Do this
under the protection of a hoseline;

. remove all unnecessary personnel
from the area until the fuel hazard has
passed,;

. be aware that a very small amount of
fuel can present a high risk; and

. request fire protection if thereis none
present when you arrive e.g. salvage
rescue vehicle.

2.34 FireProtection

When you arrive at the scene of the MVA, it
may be your responsibility to request fire
protection. Here are some points to cover
when you request this protection:

. the minimum fire protection required
isa 38 mm hoseline, charged to 400
kPa with an Akron spray branch;

. the branch must be hand-held by a

firefighter in full turnout gear;

. thefirefighter holding the branch must
be positioned closeto therisk ready to
provide immediate water protection
should afireignite;

. if the hoseline is used, the pump
should be operated to 800 kPawith a
minimum 90° angle of spray. The
pump cooling valve must be operated;
and

. the pumper must be positioned in a
firesafeareaat least 15-30 m from the
incident unless circumstances dictate
otherwise.

235 Electricity

Adhereto SOP's. Check for damaged or
weakened power lines or poles.

2.3.6 Car Batteries

Car batteries can cause various hazardsin a
MVA, especially where the accident involves
an overturned vehicle or avery severe head-on
collision. Battery acid is particularly
dangerous, and it can leak out of an upturned or
fractured battery. You can use afine water
spray to ensure that both casualties and
rescuers are protected from this hazard. Wear
eye protection when you are working in the
vicinity of aleaking battery.
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Here are some actions you can take to
minimise the dangers caused by car batteries at
aMVA scene:

. turn off the ignition and remove the
key. Thewiring looms of the
vehicle’'s electrical system often run
through the sills and posts of the
battery and can cause an electrical
short when cut;

. do not disconnect the battery of a
damaged car unless the battery is
creating a problem;

. If you must disconnect the battery, do
so under the protection of awater
spray. Disconnect the earth terminal
first and then disconnect the active
terminal.

2.3.7 Liquid Petroleum Gas

Liquid Petroleum Gas (L PG) can cause
particular problems. The problems associated
with LPG are described in Topic 3. If LPGis
involved, follow the SOP described in that
section. You can avoid some of the problems
by merely being aware that LPG may be
involved in the accident.

Hereisalist of some of the signs you can look
for that might indicate if LPG isused by a
vehicle in the accident:

. red square fitted in a diamond shape
on number plate;

. two fuel filler inlets;

. changeover switch on dashboard;

. the presence of an L PG odour; and

. the hiss of escaping gas.

2.3.8 Load Hazards

When you arrive at the scene of an MVA, you
should check whether any of the vehicles
involved are carrying hazardous goods. You
should pay special attention to small panel
vans, utes, and forward control vehicles, as
these are often used by commercial couriersto
carry hazardous materials.

If you suspect that a hazardous material may be
involved, take into account the wind direction
when you plan your attack on the accident
scene. Thewind can carry dangerous fumes
and gases away from the accident scene, and
further complicate rescue efforts.

/N\ NOTE

If you suspect that a hazard exists, request
the attendance of BA/Hazmat Section.

2.3.9 Catalytic Converters

A catalytic converter lookslike alarge muffler.
It operates at extremely high temperatures
(1000° C) and can cause serious burnsiif it
makes contact with the skin.

Check for the presence of catalytic converters
in the damaged vehicles. These convertersare
installed in vehicles manufactured after 1986.
They are positioned in the exhaust system and
are part of the pollution control system.

If acatalytic converter is present, it isvery
important that both high and low pressure
airbags do not come in contact with the
converter.

2.3.10 Supplementary Restraint System -
Airbags

It is becoming increasingly
for later model carsto be fitted with

supplementary restraint systems (SRS), more
commonly known as airbags.
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Airbags are a saf ety device designed to provide
additional protection to the occupants of a
motor vehicleinvolved in acollison. When
two sensors in the front of the vehicle detect a
deceleration in excess of a preset limit, the
airbags inflate to cushion the impact of the
impending collision.

The airbag inflation system is powered from
the vehicle's battery by way of a capacitor.
This capacitor is designed to hold sufficient
power to deploy the airbag if the battery is
damaged in the initial impact. The power in
the capacitor ignites the propellant (sodium
azide) to produce a gas (nitrogen), and this gas
inflates the bag.

Identification of SRS Vehicles

Many luxury cars have airbags as a standard
feature. However, lower priced cars are aso
now being fitted with the safety system.

To identify avehicle that has airbags, look at
the centre of the steering wheel. If the car has
an airbag fitted, the steering column may be
enlarged to contain the component parts of the
airbag system. Also, most carsfitted with
airbags have the words airbag or SRS
embossed on the steering wheel and glove box
(see Fig 2.3).

i

SRS

Fig 2.3 Location of Airbags

In many cars, airbags are now also being fitted
to the passenger side. These are generally
located in the dashboard above the glove box.
In the near future, airbags will also be fitted to

the doors for passenger protection in side
impact collision. These are called Sde Impact
Protection Systems (SIPS).

Deployed Airbags

If an airbag has deployed at a MVA (see Fig
2.4), it does not pose a threat or danger. You
can remove the bag by cutting it away with a
knife or scissors. You may notice some white
powder in or on the bag, thisis most likely
either talc or corn starch and isused as a
lubricant during the deployment of the bag. It
may cause a slight skin irritation but otherwise
it is quite harmless.

Fig 2.4 Airbag Operation
Non-Deployed Airbags

An airbag does not deploy in a side impact,
rollover or rear end collision. Therefore you
will attend many MVA’'s where the airbag is
still intact or non-deployed. You must be
aware of the potential hazards of an intact
airbag at aMVA. Do not delay the rescue due
to an intact or non-deployed airbag, but take
special precautions.

[#] CAUTION

Do not use aradio transmitter or cellular
phone within 15 m of a non-deployed airbag
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Hereis a description of the safe working
practices you should follow at an incident
involving a non-deployed airbag:

. treat anon-deployed airbag asasafety
hazard. Ensurethat no part of your
body or equipment getsin the way of
the possible deployment path of the
airbag;

. take particular care when conducting
steering column pulls and when
cutting into the A Post and floor sills;

. adjust the seat of an injured person
back asfar as possible, so long as the
person’sinjuries permit movement in
the seat; thiswill reduce the possibility
of injury if the airbag suddenly

deploys;

. never cut or drill into the airbag
assembly;

. never attempt to dismantle the airbag
assembly;

. never apply aheat sourcein the

vicinity of the airbag assembly; and

. disconnect the battery in the approved
manner.
[B] CAUTION

Even with the battery disconnected,
remember that there may be enough power
left in the capacitor to deploy the air bag.

2.3.11 Miscdlaneous

Hereis achecklist of some of the
miscellaneous hazards you may find at the
scene of an MVA:

. broken glass in the working area can
present a hazard to rescuers,
especidly if you kneel down oniit. If
broken glassis present, cover it with a
salvage sheet;

. if you find sharp or jagged metal,
cover it over with canvas sheets or
heavy tape;

. avehicle that has been in an accident

and has then come to rest in contact
with awire fence may have caused
extratension in thewire. If you cut
the wire, it may whip violently and
cause injury to you or someone
standing near you. Clear the accident
area and drape a salvage sheet over
thewire. Then cut the wire close to
the vehicle and allow it to whip away
safely;

. watch for debris that may present a
tripping hazard and remove it from
the area as soon as possible; and

. some luxury vehicles have shock
absorbing bumpers. These bumpers
can become loaded or compressed, as
aresult of accident damage. If you
accidentally release one of these
loaded bumpers, it can suddenly
spring away from the vehicle and
injure anyonewhoisclosetoit. If
you identify one of these bumpers or
suspect that one is on a damaged
vehicle, advise anyone in the areato
move across the front or rear of the
vehicle carefully, and at a safe
distance.

2.4 Safety at the MVA Scene
24.1 Introduction

When you attend aMVA, you may find a scene
of confusion, panic, and chaos. To serve
everyone in the best possible way, you must
keep your prioritiesin order. Hereisalist of
those prioritiesin their order of importance:

. first, you arethefirst priority. You
must protect yourself and your fellow
rescuers, and keep yourselves safe;
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. second, those not involved in the
accident are your second priority;
these include residents, other
motorists and bystanders. Clear them
from the scene of the accident so that
they do not interfere and they are out
of harm’sway; and

. third, theinjured persons are your
third priority. Take care of the
casualties, and ensure that their
condition is not made worse by the
extrication process.

24.2  Safety of Rescue Operators

Your first responsibility isto yourself and your
fellow rescuers. Hereisalist of precautions
and actions you should observe if you are the
rescuer at a MVA:

. wear protective clothing, a minimum
standard includes eye protection, long
sleeved workshirts, trousers, boots,
gloves, and overtrousers,

. use care when operating tools and
hydraulic equipment, your body
position isimportant. Hydraulic
equipment tends to turn while being
operated as it seeks the path of least
resistance. Thismovement can pin
your body or limbs;

. anticipate the movement of the tools:
do not stand between the tool and the
vehicle, and always watch your hands
and fingers when operating hydraulic
equipment and other tools. Beware of
atool reaction should it lip during the
operation;

. assemble and operate tools according
to NSWFB instructions;

. sweep broken glass and other sharp
objects clear of the immediate scene:
these items can cause injury if you
kneel on them. Sweep them clear or
cover them with a canvas sheset;

. stabilise a vehicle before you work on
or under it; and

. lift and carry according to
Occupational Health & Safety
guidelines e.g. use the two-per son
lift.

24.3 Safety of Other Personnel

As arescuer, your second responsibility isto
watch out for the care and safety of others at
the scene. These include motorists, residents,
bystanders, and other service officers. You
should also keep other service officers
informed of safety hazards as the hazards are
identified. Here are some precautions you can
observe and actions you can take to keep those
at the scene safe:

. provide safety clothing and eye wear
when required for firefighters and
injured persons;

. provide traffic warning signs as
required;
. keep traffic clear of the incident and

redirect it around the scene. Itis
important for the traffic to keep
moving as delays may be caused to
emergency vehicles enroute;

. close theroad if a hazard does exist:
safety isthe main concern;

. remove all unnecessary bystanders
from the area. Utilise the Police
Service for this duty;

. use barrier tape to cordon off the areg;
and

. consider the position of your own

vehicle and provide for those of other
emergency services. They may havea
higher priority and need to be closer to
the incident than you.
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244  Safety of thelnjured

Your third responsibility isto care for the
injured persons; the casualties. Hereisalist of
points to keep in mind while caring for them:

. protect the injured. Keep them
sheltered from moving metal, tools,
broken glass, and inclement weather,
using patient protection shields
(where available) or rescue boards as
an alternative;

. use both the full and half-size rescue
boards as a barrier when cutting or
spreading in the vicinity of the
injured;

. determine exactly how the injured
person is trapped, take care not to
increase the pain or theinjury, try to
position all parts of their body
correctly prior to beginning the
extrication process,

. use debris and salvage sheetsto
protect the injured person from
breaking glass, splintering plastic, etc;
and

. use eye and ear protection asrequired
for firefighters and injured persons.

245 Preservation of the Accident Scene

After aserious or fatal MVA, the Physical
Evidence Section of the Police Service
conducts an investigation to establish the cause
of the accident. Their roleisto provide
corroborating physical evidence in court, or in
administrative proceedings. Their evidenceis
offered to substantiate or refute statements of
witnesses. They take photographs of skid
marks, blood stains, impact points, and so on.
They then prepare areport on the incident for
the Coroner.

At the scene, be aware of the need to preserve
the evidence for thisinvestigation. Try to
prevent the destruction of the scene and of
evidence in and around the scene of the
accident.

To ensure that the investigating service can do
an effective job, it isimperative that the
incident site, and crash vehicle or vehicles,
remain undisturbed and intact. However, your
preservation of this evidence should not
interfere with your primary objective of safety
at the scene and casualty extrication.

General Investigation
Hereisalist of items that are essentia to the

investigation of the general scene of the
accident:

. any witness accounts of the events
leading up to or directly proceeding
the impact;

. location of all vehiclesinvolved;

. location of deceased persons;

. accident damage to vehicles;

. location of debris;

. location/size/path of all tyre or gouge
marks;

. location of blood or oil; and

. possible point of impact.

Specific Investigation

Hereisalist of items that are essentia to the
investigation of the specific matters at the
scene of the accident:

. paint deposits on vehicles/pedestrians/
objects/roads;
. glass (windscreens & headlights);
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. headlight globe or filament to
determine if the lights were on or off;

. headlight switch on or off;

. vehicle parts (panels/mirrorg/aerials);

. tyre skid marks;

. bloodstains; and

. tyre pressures.

2.5 Principles of Motor Vehicle
Extrication

251 Introduction

Itiswell accepted that no two accidents are the
samein al respects. However, rescue
procedures are flexible enough to alow you
sufficient latitude to deal with the different
scenarios you are likely to face at the rescue
scene. The rescue effort must revolve around
the injured person. The skills of the rescuers
and the medical personnel are linked together
to ensure that the injured person has the best
possible chance of making afull recovery.

This section discusses the principles of motor
vehicle extrication with that end in mind.

25.2 Accident Scene Assessment

Scene assessment beginswith the arrival of the
first rescue vehicle.

Placement of Vehicle

When you arrive, position your unit in a safe
location so that you can assess the scene of the
accident. At aminimum, your rescue vehicle
should remain a distance of 15 m from the
involved vehicles. You should increase this
minimum distance as necessary, depending on
the hazards you encounter such asfire,
chemicals, fuel leaks etc. Place all additional
emergency vehicles so that they do not block
other units at the scene.

Hazards at the Scene

When you arrive at the scene, some of the
hazards will be obviousto you immediately.
Theseinclude avehicle on fire or avehicle that
isunstable. Some of the other hazards may be
difficult to seeimmediately. You should
approach the scene cautioudly until you can
complete an adequate assessment of all
hazards. Never let tunnel vision interfere with
your total scene assessment.

Assessment is a continuous process that goes
on constantly throughout the extrication.

Information you should gather at thisinitial
stage includes:

. the number of casualties involved;
. any life threatening injuries,

. severity of the accident damage;

. obviousinjuries; and

. the presence of SRS airbags.

25.3 Accident Scene Setup

Your initial setup of the accident scene (see Fig
2.5) ensures a safe and efficient extrication.
You should setup the scene with the following
areasin place.

Thelnner Circle

Thisinner circle comprises an area
immediately surrounding the vehiclesinvolved
in the accident. Only essential emergency
services personnel are permitted to enter this
area. Keep it free of all non-essential
equipment.

The Outer Circle

This outer circle encompasses the entire
accident site. Keep it free of unnecessary
civilians and emergency services personnel.
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Fire protection

circle

Scrap dump

Fig 2.5 Accident Scene Control

Equipment and Personnel Staging Area

Thisisthe areafrom which all equipment
should be assembled and staged. Equipment
that isno longer to be used, or that is no longer
needed at the inner circle should be promptly
returned to thisarea. Spare personnel should
also be staged here awaiting further orders.
This enables them to be given their tasks
quickly and efficiently so that they can help
during the extrication.

Scrap Dump

Thisiswhere all dismantled wreckageis
placed, it also serves as an integral part of
evidence preservation. Placing the wreckage
here ensures that the work circle stays free of
tripping hazards and items that could cause
other injuries. A convenient position for the
scrap dump is adjacent to the equipment
staging area.

254  Gaining Access

Once the hazards, including vehicle
stabilisation, have been eliminated, the next
step isto gain access to the trapped casualty/
casualties. This access enables medical
personnel to enter the vehicle and begin patient
assessment and life support activities. Gaining
accessisdifferent from the actual extrication of
the injured person/s. You should gain access
entry by the obvious routes. The doors and
windows should be the first possibilities.

255 Extrication Plan

Asyou begin to formulate your plan of
extrication, you need to determine exactly how
and by what the person or persons are trapped.
Read the accident, see what the damage is and
see what the types of injury are. Read the
accident with the help of your hands as well as
with your eyes. With thisinformation, you can
formulate an effective plan of extrication. This
is the sequence of procedures that will enable
you to release the casualty/casualties.

We use two types of release procedure:
controlled release and immediate release.

Controlled Release

Controlled release means that you control the
pace and the procedure of the extrication plan.
It is slower, more controlled, and more
systematic than immediate rel ease.

Controlled release is the systematic
dismantling of the wrecked motor vehicle with
the casualty/casualties inside.

/N\ NOTE

This has become the accepted world
standard of extrication of an injured person
from a damaged motor vehicle.
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Controlled release caters for the seriously
injured casualty. This procedure permits their
release and removal from the wreckage without
causing any deterioration in their condition asa
result of the extrication process.

The objective of controlled release is to make
space. We do thisusing well practiced,
systematic procedures. Thisenablesusto
removethevehiclefrom around the casualty
and not the casualty from the vehicle.

There are two recognised forms of entrapment
of aperson in amotor vehicle:

. physical entrapment occurs when
the casualty is physically pinned by a
deformity in the structure of the motor
vehicle.

. restricted space entrapment occurs
when the casualty istrapped in the
interior of the motor vehicle. Inthis
type of entrapment, to move the
casualty without dismantling sections
of the vehicle would cause further
injury.

Immediate Release

In some MVA's, the condition of an injured
person can deteriorate very rapidly. Medical
personnel at the scene may request the urgent
immediate release of the victim.

The Brigade Rescue Operator (BRO) must be
prepared for this situation. You, as rescue,
may need to effect theimmediate rel ease of the
injured person in the shortest period of time
with the equipment that is immediately
available.

When you undertake an immediate rel ease, you
use whatever tools you have to create enough
access space to free the injured from the
wreckage.

/\ NOTE

Immediate release is contrary to the normal
NSWFB practice of controlled release. The
immediate release decision istaken only
under thedirection of medical personnel.

Tool Setup for Immediate Release

Standard procedure at all serious MVA's
requirestheinitial setup of the petrol hydraulic
pump, spreaders and shears, and a second
hydraulic pump and power ram. Thissetupis
done upon arrival by one member of the rescue
team. The double-acting hydraulic equipment
used in this procedure has both the power plus
the speed of operation to produce an immediate
and effective release. When this equipment is
properly set up, you can then ensure that the
equipment isavailablefor instant useif you are
called upon to conduct an immediate release.

Standard Techniques

Standard techniques of extrication are used to
effect immediate release. However, the
following are especially applicable to an
emergency Situation:

. forced door opening;

. roof flap;

. dash roll;

. cross ramming and spreading;
. inverted door opening; and

. inverted ramming.

25.6 Concluding the Extrication

In both the controlled release and the
immediate rel ease procedures, you must make
plans for the removal and transfer of the
injured person/s from the vehicle to the
Ambulance. Depending upon the nature of the
incident, this can be a simple or a complex
procedure.
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In the easier situation, thisremoval may
involve only a simple transfer from arescue
board to the ambulance.

In the more complicated situation, the removal
may involve alaboured stretcher walk up a
steep slope. Whatever the circumstances, it is
important that you make sure that the required
equipment isimmediately available at the
accident site. Also, be sure that sufficient
personnel are available to carry out the task. If
you are the rescue team |leader, these matters
are your responsibility.

25.7 Final Check

When you have finished with the extrication
procedure, carry out afina check of both the
vehicle and surrounding area. Thisfinal check
helps to ensure that you have not overlooked
any further casualties such as small children
and to gather any further information
pertaining to the incident.

25.8 Incident Debriefing

You are encouraged to debrief every incident.
You should do thisimmediately upon your
return to the station. All members who took
part in the extrication operation should
participate. Thisdebriefing providesa
valuable learning forum.

In your debriefing, consider the following
questions:

. What went right?

. What went wrong?

. How could we improve on the
extrication?

25.9 Incident Report

The Station Officers should record all details of
the incident with specific attention to detailsin
the comments section of the report. This
section includes information on casualty
details, techniques, and equipment used.

25.10 Critical Incident Stress Debriefing

Attention should also be paid to members of
the crew after seriousincidents and
arrangements should be made for Critical
Incident Stress debriefing if it isrequired.

Refer to Topic 14.
2.6 Common MVA Configurations

MVA'’s in which persons are trapped in their
vehicles are categorised under five accident

types.
. the Head-On collision;

. the Off-set Head-on collision: front
guarter oblique impact;

. the Side Impact: T-bone;
. the Roll-over; and
. the Vehicle-Under Ride.

The Head-On Collision. In thistype of
collision, the motor vehicle strikes a static
object such as atree, apole, an abutment, or
another vehicle. Theimpact isrelatively
square-on to the front of the vehicle. This
impact causes the rearward movement of the
engine, transmission, firewall, and dash,
towards the passenger compartment. This
movement then traps the driver and/or
passenger in the front seats.

The Off-Set Head-On Collision: Front
Quarter Oblique Impact. Thistype of
accident is similar to the head-on collision, but
the impact is taken at an oblique angle to the
front of the vehicle. The impact can trap the
passengers in the front seats as in the head-on
collision. However, the impact may be
compounded by the rearward movement of the
road wheel, suspension components, and
footwell. Thistypeof collisionisreferredto as
afront quarter oblique impact.
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The Side Impact: T-Bone. Thistype of
accident occurs when a motor vehicle has been
in a side-impact collision with an object such
asanother vehicle, atree, or apole. Inthistype
of accident, the side of the vehicle collapses
inward in varying degrees. The A Post can trap
the casualty’s legs against the transmission
tunnel. Thistype of collisionisreferredto asa
T-Bone.

The Roll-Over. Thistype of accident occurs
when adriver loses control of the vehicleand it
overturns. The roof structure may collapse to
some degree. Theroll-over will probably
cause the fuel to spill and the battery acid to
leak, and these will present hazards. Theroll-
over may be further complicated by impact
with a solid object before or during the roll-
over. If thisadditional impact occurs, then the
roll-over will be combined with one of the
accident types aready mentioned.

The Vehicle-Under Ride. Thistype of
collision usually results from a motor vehicle
impacting on the rear of atruck. Also, in some
head-on collisions, atruck may ride up onto
and come to rest on top of another vehicle.
This type of accident can cause the rearward
movement of the engine, dash, or transmission
asin ahead-on collision. It can aso cause the
downward movement of the firewall, dash and
steering wheel column. The stability of the
truck on top of the motor vehicleisalso a
major concern in thistype of accident.

2.7 The Team Concept

When we attend an incident involving aperson
trapped inside a motor vehicle, our mission is
to extricate the casualty rapidly and efficiently.
To accomplish thismission, our rescue
operators work together as ateam
implementing a complex sequence of routines
designed to maximise the injured person’s
chance of making afull recovery.

In thistype of rescue operation, timeis of the
essence. The co-ordinated team approach
maximises our efficiency. Any equipment
likely to be needed should be assembled on
arrival ready for immediate use.

The team concept requires training together as
ateam. Inthe training, we simulate accident
scenariosto provide realistic experience within
aspecified time frame. It isessential that, asa
team member, you be well trained in
extrication techniques and the use of the proper
tools. Some tasks require several rescuers
whereas others require only one. Pre-planning
isessential. Each crew member must be pre-
tasked with specific procedures. This ensures
that the initial stages of the rescue operation
proceed quickly and efficiently.

The team concept is an integral part of the
work of all firefighters. It means working
together as a crew, co-ordinating tasksin
difficult, dangerous, and stressful conditions,
and assisting each other to succeed together,
where one of us might not succeed alone.

2.7.1 Policy

When receiving a cal, the NSWFB instruction
alows all Station Commanders at accredited
rescue stations to attend rescue incidents with
the pump and crew, at their discretion. Here
are some factors that may affect this decision:

. if the incident involves more than one
vehicle or injured person and where
more equipment or rescue operators

are needed;

. if theincident involves heavy
vehicles; and

. if theincident requires local

knowledge of accident black spots.
2.7.2 TheTeam Leader
The State Rescue Board (SRB) registered

Station Commander fills the role of Team
Leader when in attendance at an incident. This
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requires a balance of judgement, detachment,
and initiative. When acting in this capacity as
a Team Leader, the Commander avoids hands-
on involvement unless absolutely necessary.

The Team Leader’s duties include:

. to command and control the incident
scene;

. to liaise with the Police Co-ordinator;

. to liaise with Police/Ambulance/other
Emergency Service workers as
required;

. to establish the plan of extrication (in
conjunction with Rescue Operator
#1);

. to maintain incident scene safety; and

. to utilise crew members with special
skills and training as and when
required.

273 TheRescueCrew

The Rescue Crew concentrates on the primary
task of making space in the vehicle. This
procedure prepares for the controlled rel ease of
the casualty in the shortest possible time with
the least complication and without
compounding any injuries already sustained.
Controlled release involves systematically
dismantling the vehicle before the injured
person is removed.

/N\ NOTE

Once patient care hascommenced it must be
continued for the duration of theincident.
The patient must never be left unattended
from that point on.

Hereis adescription of the duties of the
individual Rescue Crew operators.

Rescue Operator #1

Duties of Rescue Operator #1 include:

. administer initial first aid as required;

. check and control any hazards;

. gain access to the casualty;

. determine plan of extrication (in
conjunction with Station
Commander);

. conduct controlled release of the
casualty; and

. assist with patient packaging and
removal.

Rescue Operator #2

Duties of Rescue Operator #2 include:

. administer initial first aid as required;

. check and control hazards;

. stabilise the vehicle;

. gain access to the casualty;

. conduct controlled release of the
casualty; and

. assist with patient packaging and
removal.

The Pump Crew

Upon arrival at the incident scene, the main
priority of the Pump Crew isto providefire
protection in the Combat Zone for emergency
serviceworkers. Additional activitiesthat may
be required of the Pump Crew include
providing foam-making equipment or a Dry
Chemical Powder (DCP) extinguisher. If fire
protection is supplied by another station or
agency, the Team Leader ensures that the
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protection is adequate. The Team Leader will . 4 x step blocks, 2 x block sets;

advise the Pump Crew of any other additional

duties. . hard protection - leather gloves, soft

Rescue M edical Technician (asavailable)

Duties of the Rescue Medical Technician
include:

. administer initial basic life support
until more qualified personnel are
available;

. assist paramedics as required; and

. package and remove patient if
required.

Equipment Staging Oper ator

Duties of the Equipment Staging Operator
include:

. establish Equipment Staging Area;

. organise Personnel Staging Area;

. prepare designated equipment for use;
. ensure immediate availability of

equipment; and
. establish Scrap Dump.

As additional accredited personnel become
available, they should be tasked as required
from the Personnel Staging Area.

Tool Staging Area

Hereisaprioritised list of suggested
equipment. These items should be assembled
for attendance at all serious motor vehicle
accidents:

. latex gloves, eye protection;
. hydraulic pump No 1, shears,
spreaders;

protection - rubber gloves, hand tool
kit, glass management tools, crowbar;

. hydraulic pump No 2 (hand/air/
petrol), power rams,

. first aid kit, Oxy Viva, cervical collars,
initial access pack, Kendricks
Extrication Device (KED), long

rescue board,

. air toolsincluding chisel/airfile/air
hacksaw; and

. lighting (as required).

/\ NOTE

Thisisa minimum guide, additional
equipment may be staged asthe situation
dictates.

274 The Combat Zone

The Rescue Crew has responsibility for their
actions within the Combat Zone. The Team
Leader has responsibility for managing the
NSWFB personnel at the scene and for
ensuring their safety.

The Ambulance Officers can prescribe a
certain procedure for the removal of the
casualty. Other personnel should follow
Ambulance Officer’'sdirections. The
Ambulance Officers have the ultimate
responsibility for managing the removal of
injured persons. However, you should not
hesitate to offer suggestions or discuss
preferred techniques that have proven
successful through training and experience.

The Team Leader needs the support of all
Emergency Services at the scene. The leader
liaises amongst the Services. A co-ordinated
approach as ateam ensures that everyone fully
supports any suggested variationsin tactics.
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The Team Leader must prevent disputes from
developing, for disputes have an effect on
future extrications as well as the current one.

2.75 Training Responsibilities

All NSWFB Rescue Operators have an
obligation to train and drill regularly in all
aspects of motor vehiclerescue. To be a
skilled and competent operator, it is essential
that you become totally conversant with, and
practiced in, the techniques described in this
manual. Thereisno substitute for well
rehearsed practical and theoretical knowledge
and experience.

The key to successistraining. During training
sessions, you should allocate timeto train asa
team. Consider strategies that would involve
the Pump and Rescue Crews.

Plan with the following considerations:

. practice the team concept;

. have the vehicle on its side or roof;

. use more than one vehicle to limit
access;

. position alive patient within the
vehicle;

. invite Ambulance Officersto

participate in training;

. arrange night exercises;

. work within arealistic time frame;
and

. invite firefighters from neighbouring
stations to attend.

The advantages of training will soon become
evident. For instance:

. removing a door or B Post from a
wrecked car becomes a challenging
exercise when somereality isadded to
the operation;

. a debriefing report from alive patient
can give the team valuable
information on stabilisation and tool
handling;

. combined training sessions with
Ambulance Officers gives you the
opportunity to demonstrate new
techniques and equipment. These
sessions aso allow the Ambulance
Officersto discuss and indicate their
priorities involving the patient. The
result of this combined exerciseisthat
we gain an understanding of their
concerns and they become more
aware of our ability and
professionalism.

2.8 Stabilisation
2.8.1 Introduction

When amotor vehicleisinvolved in an
accident, the damage that can occur to the
vehicle can be devastating as it collides with
objectsinitspath, rollsover, and comestorest.
The final resting position can be precarious at
best. Sometimes the slightest movement can
unexpectedly increase the damage to the
vehicle and place the occupants in grave, or
even mortal, danger. To minimise the chance
of further injury, the vehicle needsto be
stabilised as quickly and as firmly as possible.

Stabilisation involves providing additional
support at key points between the vehicle and
the ground or other solid anchor points. The
purpose of stabilisation isto maximise the area
of contact between the vehicle and the

ground. This helpsto prevent any further
movement of the vehicle. Stabilisation isvital
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to prevent further harm to the occupants and to
protect the rescuers during the extrication
operation.

Horizontal Movement: Chocking the
Wheels

After an accident occurs, if the motor vehicle
has come to rest in an upright position, your
first priority in preparing for extrication of the
occupantsis to chock the wheels. This ensures
that the vehicle cannot move horizontally:
forwards or backwards. If thevehicleisonflat
ground, place chocks on both sidesof al of the
wheels. As chocks, you should use doubled
wooden wedges or rubber wheel chocks.

Vertical Movement: Blocking the Contact
Points

The next step isto block the vehicle at four
points of ground contact. This prevents further
vertical movement of the vehicle. The purpose
of the blocksisto hold the vehiclein afirm
position, hence, you should not place blocks
under suspension components such as shock
absorbers. If you block the vehicle properly,
this prevents the floorpan from flexing. It also
prevents the vehicle from falling or rocking.

[#] CAUTION

When you are blocking the vehicle, do not
place any part of your body under the
vehicle.

Even after you have chocked and blocked the
vehicle, it can still shift. During the extrication
operation, check periodically to ensure that the
vehicle has remained secure.

Step Blocks

Sep Blocks can help to secure the vehicle.
Only one person isrequired to put step blocks
in place. While you are stabilising the vehicle,
dlide the step block under the vehicle until the
appropriate step is the shortest distance below
the floorpan.

Then place alarge timber wedge under the
block and push it home until the vehicleis
firmly supported (see Fig 2.6). You can also
use a2 m bar as alever to gently lift the car as
you are placing the step block into position.

Fig 2.6 Positioning of Step Blocks

The Overturned Vehicle

If the vehicle hasrolled or overturned and has
come to rest on its roof, you must stabilise the
vehicle to ensure that it does not roll further.
Thisis adelicate operation because the vehicle
can roll in almost any direction. Asyou
stabilise an overturned vehicle, you must also
take stepsto prevent the collapse of the roof
structure. To do this, you must support both
ends of the vehicle (see Fig 2.7).

Fig 2.7 Stabilising an Overturned Vehicle

Generally, an overturned vehicle will restin a
nose-down position because the weight of the
engine will tip the vehicle forward.

To stabilise an overturned vehicle, you will
need the following tools:

. wooden blocks;

. Enerpac and extension tubes;
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. low and high pressure airbags;
. high-lift jack;

. power ram; and

. 2 m bar.

The Vehicleon its Side

If the vehicle has cometorest onitsside, itis
in a particularly precarious position. Inthis
situation, you should stabilise the vehicle with
wooden blocks. These blocks increase the
surface area of the vehicle in contact with the
ground. Additionally, use other equipment
such as the Tirfor winch to secure the vehicle.
Here are some other points to remember:

. resist the temptation to test the
stability of the vehicle. The vehicle
may fail the test;

. avoid the use of rope linesto secure a
vehicle. They can stretch, especially
if they become wet;

. chock the vehicle at as many points as
possible;

. avoid the top side of the vehicleif at
all possible. Anything placed on top
of the vehicle increases the height of
the centre of gravity.

A vehicle can cometo rest on itsside in two
positions (see Fig 2.8):

. flat onits side; or

. tilted towards the roof. In this
position, the vehicle is extremely
unstable, and sloping ground can
further complicate the situation.

Unstable Very unstable

I

Fig 2.8 Examples of Unstable/Very Unstable
Positions

Collision with Heavy Vehicles

If the vehicle has collided with alarge truck, or
other type of heavy vehicle, the smaller vehicle
may be in an under-ride position (see Fig

2.9). Thetruck may have ridden up and come
to rest on top of the smaller vehicle.
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Fig 2.9 Collision with a Heavy Vehicle

In thistype of accident, your priorities are to:

. prevent any further movement of the
top vehicle, the truck; and

. take as much pressure as possible off
the bottom vehicle. To accomplish
this, you should crib the top vehicle.

[B] CAUTION
Thisoperation must be performed with
extreme caution.

You may need the following equipment to crib
the top vehicle:

. low pressure airbags;

. power rams,

. crib blocks;

. Enerpac rams and extensions.

2.9 Windscreens and Window Glass
29.1 Introduction

First steps. Upon your arrival at the scene of
the incident, your first priority isto organise
the area and stabilise the vehicle. When you
have completed these steps, you are ready to
begin the actual extrication procedure. You
begin this procedure by gaining access to the
vehicle by the removal of the doors and the
roof.

Either before or during this part of the
operation, but before you actually begin to
work with the casualties, you must remove the
glassin the doors and the windscreens. This
prevents broken glass from becoming an
uncontrolled hazard to both rescuers and
casualties during the extrication process.

29.2 Preferred Procedure

The preferred method of glass removal isto
control and manage the breakage and removal
of windscreens and window glass prior to
beginning your work with the doors and roof.
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At all times, when you are dealing with glass,
you must wear gloves and eye protection. All
casualties, medical personnel, and rescue
workers must be provided with eye
protection. You should cover the casualties
with a canvas sheet or blanket to protect them
from breaking glass.

2.9.3 Common Sense Approach

When you have gained initial access into the
vehicle, you should wind the windows down
into the door asfar as possible. This ensures
that much of the breaking glass will fall inside
the doors. Asyou work, keep the exposed
glass covered with soft protection.

294 GlassRemoval

Windscreens and windows in motor vehicles
are made of two types of glass.

. tempered; and
. laminated.
Tempered Glass

Tempered glassisusually installed in the side
and rear windows of the modern motor vehicle.
It is manufactured by a process where molten
glassis poured onto amould. It ischilled
rapidly causing it to bein tension across its
outer surface. When broken it shattersinto
chunks of glass. If it iscontained within a
window frame it will generally remain in this
frame. If thewindow ispartially open the glass
will explode outwards, parallel to the pane of
glass.

Laminated Glass

In most modern vehicles the front windscreen
isconstructed of laminated glass. Thisconsists
of an inner and outer layer of glass with a sheet
of plastic sandwiched between. In acallision,
laminated glassis designed to crack into large
section with the plastic sheet holding it
together.

295 Windscreen Removal (Tempered
Glass)

I ntact Removal

In the windscreen removal operation, you
should try to remove al glassintact. This
prevents shards of glass from becoming a
danger to both rescuers and casualties. The
careful use of tools such as screwdrivers, lino
knives, and windscreen cut out tools helpsin
thisremoval. After you have cut the glass
loose, you can use the suction lifter to remove
the sheets of glass.

Controlled Breakage

If you cannot remove the windscreen intact,
you can use the controlled breakage technique
on tempered glass. When you use controlled
breakage, you must first cover the glass
completely with a soft protection cover to
prevent flying glass. Also, cover the casualty
with a protective sheet.

In the controlled breakage technique, you use
the automatic centre punch. You can also use
hydraulic shears or spreadersto crush a section
of glass and shatter the entire panel. After the
glassis broken, you can then break out the
pieces with gloved hands.

29.6  Windscreen Removal (Laminated
Glass)

I ntact Removal

In older vehicles, you can probably remove the
laminated windscreen intact by using the
windscreen cut out tool, suction tool, lino
knife, and screwdrivers. To remove the
windscreen intact, first prise off the chrome
cover strip and then remove the rubber or
bonding with the cut out tool or knife. You can
then remove the windscreen by levering it out
with the suction tool.
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2.9.7 Bonded Windscreens

On later model vehicles, the windscreen is
bonded to the bodywork of the vehicle. It
forms an integral part of the vehicle's structure
and adds to the strength of the structure. You
can use the windscreen cut out tool to cut
through the bonding. Use the suction lifter to
provide leverage while cutting the bonding.

/\ NOTE

A bonded windscreen isvery difficult to
remove.

298 Alternative Method

An alternative method of removal of the
bonded windscreen is to cut aforward roof
flap. After you cut the flap you can then
remove the front windscreen as you fold the
flap forward. When you use this technique,
ensure that the casualty is protected from the
splintering of windscreen glass. Use soft
protection over the inside of the windscreen.

2.10 Seat Removal and Adjustment
2.10.1 Introduction

It isimportant for you to know and understand
some of the techniques of seat adjustment and
removal to help you extricate a trapped victim.

Motor vehicles have awide variety of seat
types and features. Some of these features can
be used to make the casualty more accessibleto
you for extrication. If the features, such as
forward-rearward and reclining seat
adjustments are electrically operated, you will
not be able to use them if the electrical system
of the vehicle has been damaged in the
accident. When adjusting or moving the seat
of an injured person you must ensure that the
casualty iswell supported so that their
condition remains as stable as possible.

2.10.2 Front Seat Removal

In most MVA’'s where a casualty is trapped in
the vehicle, they will be sat in the front seat.

If the in-built adjustment features of the front
seat are still in working order, you can use
these featuresto relieve some of therestrictions
on the casualty. To do this:

. support the casualty and release the
seat belt;

. remove the rear seat cushion;

. operate the height adjustment lever (if
fitted) and lower the sedt;

. operate the seat slide adjusting lever;
and

. operate the seat reclining knob/lever,

and lay the seat back.

If the rear seat area is vacant, one rescuer can
work from this area and help to support the
front-seat casualty as the front seat is adjusted.

You can greatly enlarge the working area
behind the front seat by removing the rear seat
cushion early in the extrication (see Fig 2.10).
This aso alows you to recline the front seat
fully into the horizontal position. The method
of releasing the rear seat cushion varies from
one vehicle type to another. Usually you can
unbolt or unscrew the cushion. If this does not
work, you may have to shear the hinges or
clips.
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Fig 2.10 Rear Seat Cushion Removal

Sometimes occupantsin the rear seat may have
their legs trapped under the front seat from the
force of theimpact. If thishappens, you will
probably have to raise the front seat to release
the casualty’s legs (see Fig 2.11). To do this,
follow these steps:

. adjust the seat backs of the front seats
so they do not obstruct each other as
spreading takes place, remove the seat
back if necessary;

. spread between the sill and the seat
rail at the rear seat securing point
(block between the floorpan and rail,
before removing the super spreaders);

. support the seat and spread at the front
securing point, if required; and
. release the casualty’s legs.
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Fig 2.11 Forced Seat Removal

2.11  Door Opening
2.11.1 Introduction

First steps. Upon your arrival at the scene of
the accident, your first priority isto organise
the area and stabilise the vehicle. Onceyou

have completed these steps, you are ready to
begin the actual extrication procedure. You

begin this procedure by gaining access to the
vehicle by removal of the doors and the roof.

Opening the doors of a motor vehicle that has
been in an accident requires a considered
approach and certain skillsin the use of tools.
You need to assess the quickest and safest way
to accomplish this task.

If you can open the doors, open them; if you
cannot open the doors, remove them. Inthis
section, we look at the different ways we can
do this. First, consider the Common Sense
Approach.

2.11.2 Common Sense Approach

The best methods for accomplishing this task
are often also the easiest. Here are some
suggestions:

. try to open the doors by unlocking and
operating the door handles;

. try to wind down all windows,
. try to open the rear hatchback;
. seeif the keys are till in the ignition,

you can use them to unlock and open
the doors or the rear hatch; and

. support the casualty when you open a
door next to them.
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2.11.3 Opening Doors

If you cannot open the doors using the handles,
you may have to force them open. You have
access to two tools that can help you open the
doors by force:

. single action spreaders; and
. super-spreaders.

2.11.4 Opening Doorswith Single-acting
Spreaders

The strongest part of adoor iswithin the limits
of an imaginary triangle drawn between the
hinges and lock mechanism. If you must use
force or leverage techniques to open the door,
you might be successful using the single-action
spreaders. Start at the top or the bottom of the
door. These are the weakest points of the door
asthey are the points farthest away from the
triangle.

The single-action spreader arms apply force by
bedding on the door pillar and forcing the door
to open through its natural arc (see Fig 2.12).

Here are some suggestions for the most
effective use of the single-action spreader:

. create access for the spreader tips by
using a buster bar and/or WR4 wedgie;

. use wooden blocks or wedgesto hold
the gap open while you reposition the
spreader;

. use a series of spreads up or down
towards the door lock until the door is
opened;

. if the door istoo strong to be opened
by one spreader, try introducing a
second spreader as this increases the
available force e.g. aWR4 increases
theforce by 0.75 ;

Fig 2.12 Opening Doors Using Single Action Spreaders
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2115

as an alternative method, use the
spreaders to expose and unbolt the
hinges and force the door open from
the hinge side with the spreaders,

do not place your body on or adjacent
to the door being forced. Use your
pocket line to secure the door in a
loose position; and

use arescue board as a hard barrier to
protect the injured person.

Opening Door swith Super
Spreaders

The door of amotor vehicle consists of an
inner skin and an outer skin. The inner skinis
the one you concentrate on when you use the
hydraulic spreaders to force open ajammed
door. If you can get the spreader tips between
the inner skin and the door jam, you can
usually open the door by spreading open the
gap (seeFig 2.13).

You can create access for the tips of the
spreader by:

. using the buster bar;

. holding the spreader vertically and
crushing the top of the window sill;

. opening the spreader horizontally
between the window sill and the edge
of the roof; and

. using the spreader tips to grasp the
door skin and lever it back.

Here are some points to consider when you
must force adoor:

. be careful that the door does not fold
in on the casualty;

. reposition the spreader if the outer
door skin beginsto separate;

Fig 2.13 Opening Doors Using Super Spreaders
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. once the door has been opened, secure
it or completely removeit;

. use your pocket line to secure the door
in aloose position to prevent ajarring
effect when you force the door open;
and

. ensure all persons are a safe distance
from the line where the door will
open.

2.12 Door Removal

You may need to remove the front doors of the
vehicle to gain the additional space necessary
to free the front seat passengers. The easiest
way to remove the doorsisto unbolt the hinges
if they are accessible.

2.12.1 Removingthe Doorswith the Hand
Tool Kit

The easiest way to remove the door isto unbolt
the hinges using the socket set from the hand
tool kit. This has the considerable advantage
of not jarring or moving the car.

In some cases, the accident damage exposes
the heads of the bolts. If they are not exposed,
you can use the spreadersto spread the
mudguard and door apart. This allows access
to the bolts.

2.12.2 Removingthe Doorswith the
Spreaders

Here are some points to keep in mind if you
need to use spreaders to remove the doors:

. spread the doors from outside the
vehicle;
. gain additional access space by:

- pulling the door forward: lack of
Space can cause the spreader to turn
inward on the operator or victim asthe
spreading progresses;

- gripping the edge of the door skin
with the spreader tips and levering the
edge back;

- crushing the mudguard with the
spreaders above the wheel arch;

. take great careto avoid any movement
of the vehicle that isin contact with
the victim;

. place the spreaders at the strongest

points on the door - the strongest
points are the posts above the top
hinge and below the bottom hinge;

. if thevictim isactually trapped by the
door pillar, avoid using the spreaders
to remove the doors;

. if the hingeistoo strong, place onetip
on a hinge flap and the other on the
metal of the door or pillar. The hinge
will then be torn free of its surrounds;
and

. place the removed door in a scrap
dump.

2.12.3 Removingthe Doorswith the Air
Hacksaw

It the victim's legs are trapped by the A Post,
you may have to cut off the door hinges with
the air hacksaw in order to remove the door.

Here are some points to consider when you use
this process:

. pull the front door fully open then use
the force of at least two personsto
push the door back as far as possible;

. position the door in the best position
for cutting, make the cut from the
outside of the door with the blade
protruding in towards the vehicle;
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. use spreaders to increase space: use
gravity - cut and spread from the top
hinge downward;

. use a solution of detergent and water
from a spray bottle to lubricate and
cool the saw blade;

. make your cut on the smallest part of
the hinge to reduce the duration of the
cut; and

. take care not to cause further injury to

the patient with the hacksaw blade.

2.12.4 Removingthe Doorswith Shears

/N\ NOTE

Use shearsto remove the doors of a vehicle
only when no other method is available.

The use of shearsis not a standard method of
door removal. The cast door hinge can cause
damage to the blades of the shears. You can,
however, safely and effectively use shearsto
cut some of the lighter types of steel hinges.

/\ NOTE

Thistechniqueisnot to be attempted on the
training ground. It isconsidered acceptable
only when no other method is available.

Here are some points to remember if you must
use shears to remove doors:

. do not use the Holmatro 1412 Shears
to cut hinges;

. you may use the Holmatro 2011
Shearsto cut lightweight hinges;

. you may use the Holmatro 2001
Shearsto cut most kinds of hinges, if
necessary.

2.13 Side Removal
2.13.1 Introduction

You can remove the side of the vehicleif you
need to make more space to remove a seriously
injured casualty. Removing the side exposes
the interior of the vehicle and gives you better
access for casualty handling.

Here we consider five different methods of
removing the side of the vehicle. These
include:

. B Post removal;

. B Post removal plus removal of the
front door;

. third door entry;

. third door entry plus front door entry;
and

. folding down the sill.

2.13.2 RemovingtheB Post

Theremoval of the B Post is a standard
technique used on the four door vehicle (see
Fig 2.14).
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Fig 2.14 B Post Removal

Table 2A details the technique and a list of
points to consider.

TECHNIQUE

POINTS TO CONSIDER

1.

Stabilise and secure the vehicle

2.

Open the front door and secureit, (if
necessary, remove it completely)

Whenever possible, the rear door and B
Post should be removed. Itisan
unacceptable risk to try to remove a
serioudly injured casualty over atripping
hazard such asthis

Open the rear door and cut the seat belts

Shear off the top of the B Post

Shear the gusset of the B Post (you may
have to lever it down first)

Do not open therear door if you can seethat
you will have to ram the dash. You may
need to use the base of the B Post asa
ramming point

If possible, wind down windows

Remove the debris from the area

Be aware of hardened seat belt anchoring
components when shearing the B Post

2.13.3 RemovingtheB Post Plusthe Front

You can use this method on afour door vehicle

Table 2A Removing the B Post Technique

Door

when the damage prevents you from forcing
open the front door. You might use this

method when a severely injured casualty is
close to the accident damage or when the
accident caused a severe side collapse (see Fig
2.15).
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Fig 2.15 B Post Plus Front Door Removal

Table 2B details the technique and alist of
points to consider.

TECHNIQUE

POINTS TO CONSIDER

Secure and stabilise the vehicle

Open the rear door and cut the seat belts

Cut the top of the B Post

1. You might not want to use this method if it
appears that you need to cross ram to ease
the restrictions on the casualty; you would
then need both B Postsin place

Cut the gusset of the B Post

2. When the accident damage has separated

gl wDdN P

Open the rear door and front door as one:

hinges

both doors will ride open on the front door

the front door from its hinges, the easiest
method may be to open the rear door, cut
the B Post at the top then fold the front
door/B Post.rear door downward as an
integrated unit. In this case, it would be
advisable to weaken the structure first by
cutting into the sill.

Table 2B Removing the B Post Plus the Front Door Technique

2.13.4 Third Door Entry

You can use this technique when you need to
gain side access to the interior of atwo door
motor vehicle. You might use this method

when either the driver or the front passenger is
severely trapped or when a casualty is trapped
in the rear seat (see Fig 2.16).
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Fig 2.16 Third Door Entry

Table 2C details the technique and alist of 2135
points to consider.

TECHNIQUE POINTS TO CONSIDER

1. Stabilise and secure the vehicle 1. Prepare the ramming points before you use
this technique e.g. if you need to use the
dash roll ram, you may need the posts as
ramming points

2. Open the door nearest to the casualty and
remove the rear quarter panel window

3. Remove the rear quarter panel trim and 2. If you need to ram, then you should cut the
rear seat cushion (if possible) B Post above the gusset and |eave a suitable
base for the ram

4. Usetheair chisel and shearsto cut out and
weaken the rear quarter panel

5. Shear the window line adjacent to the C
Post and at the top and gusset of the B Post

6. Remove cut out section or crush with
spreaders and lever it downward to give
access to the casualty

Table 2C Third Door Entry Technique
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2.13.6 Third Door Entry Plus Front Door

You might use this technique when the
accident has severely damaged the side of the
two door vehicle. Inthis case, you might not
be able to spread the door because it has
collapsed so deeply that the B Post and/or the
door are close to or in contact with the
casualty.

Hereisalist of stepsyou should takeif you use
this technique:

. stabilise and secure the vehicle;

. remove the rear quarter panel window
and interior trim, if possible;

. remove the rear seat cushion, if
possible, and cut the seatbelts;

. cut out the rear quarter panel and inner
skin with the air chisel and shears;

. shear the rear quarter panel window
line next to the C Post;

. shear the top and the gusset of the B
Post; and

. open out the rear quarter panel/B Post/
door unit fully on the hinges of the
door.

If you are going to cut the base of the B Post,
first usethe air chisel to remove a section of
the front door outer skin. You will then have
better access to the base of the B Post when
you use the shearsto cut the B Post.

2.13.7 Folding Down the Sill

After you remove the side of the vehicle, you
may find that the wrapping of the sill and
floorpan are still trapping the feet of the
casualty in the rear seat and that you do not
have adequate access to the base of the front
seat (see Fig 2.17).

R\

Fig 2.17 Folding Down the Sill
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In thiscase, Table 2D details the technique and
points to be considered:

TECHNIQUE

POINTS TO REMEMBER

1. Cutthesill on either side of the entrapment

2. Cut the seat cross member, if itisinthe
section to be folded

If the cross sectional area of the sill istoo
large for the jaws of the shears, then crush it
first with the spreaders

3. Crush the cut-away section with the
spreaders and lever down the sill and
floorpan

Use great careif acasualty’slegistrapped
between the seat and the sill

Block securely the floorpan around the
areas to be cut to prevent movement when
cutting and spreading

Table 2D Folding Down the Sill Technique

2.14 Roof Techniques
2.14.1 Introduction

You can gain maximum access to the casualty
by removing the roof and the sides of the
vehicle. Thisalso allows more light and fresh
air to reach the casualty and gives access for

the administration of medical care (see Fig
2.18). Removing the roof and sides also
weakens the structural strength of the vehicle:
this can help you in using other techniques as
well.

Fig 2.18 Roof Removal
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With the roof and the sides out of the way, itis 2.14.2 Roof Removal

much easier for you to remove the casualty ina

far safer manner, and you can more easily fit Table 2E detailsthe technique for roof removal
the KED unit to the casualty. Rescuers can and pointsto be considered.

assist in the removal operation. By removing
the roof early in the extrication process, you
also provide an emergency exit for removal of
the casualty if their condition deteriorates.

TECHNIQUE

POINTS TO REMEMBER

1. Block the underside of the vehiclein the
middle to support it and prevent it from
flexing in the floorpan, asrescuersclimbin
and out

If you remove the roof first, you may have
difficulty opening the doors

2. Open all necessary doors. In most
instances, you remove the sides of the
vehicle first

You may find the air chisel or air saw
helpful when you cut the C Posts, as some
C Posts are difficult and time consuming to
cut

3. Remove the windscreens and cut the
seatbelts

When you cut the A, B and C Posts be sure
that the window frames do not fall into the
interior of the vehicle

4. Cut both B Posts close to the roof, and cut
close to the door if you do not need to
remove the door. Thisgivesleverage
when you pull the sides down

5. Cut the A Posts above dash level

6. Cut the C Posts and support the weight of
the roof to prevent it collapsing

7. Remove the roof and place in the scrap
dump

Table 2E Roof Removal Technique
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2.15 Roof Flapbacks and more effective to cut the roof rail just in
front of the C Posts and flap the roof back (see
C Posts are strong, and sometimes they are Fig 2.19).

hard to cut. If it appearsthat cutting the C Post
istoo time consuming, you may find it faster

Fig 2.19 Roof Flapback Technique
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Table 2F details the technique and points to be
considered.

TECHNIQUE

POINTS TO REMEMBER

1. Remove the windscreen and the window
glass

Cut the A Posts above the dash level

To crease the roof when flapping it back,
you can use acrowbar and lay it across the
roof between the cutting points

Cut the B Posts and cut the seatbelts

Cut the roof rail in front of the C Post

gl bW

Flap the roof back

If damage from the accident causes
resistance in the roof when you try to flap it
back, use the air chisel to cut from the
cutting points towards the centre of the
roof: be sure to leave an area of the roof to
act asahinge

You may need to flap the roof back at an
early stage to provide for rapid casualty
access, then, as the operation progresses,
you can cut the C Posts for total roof
removal

If the car has a sunroof, or certain kind of
roof rack, you should place your cutting
points behind where the steel sides finish.
However, if the sunroof is open, this
method may not work

You can secure the flapped-back roof with a
pocket line

Table 2F Roof Flapbacks Technique
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2.15.1 Forward Roof Flap it easier to remove a bonded windscreen.
You may need to use this method if the rear of Table 2G details the technique and points to be
the car is embedded under an obstacle or other considered.

vehicle. With thistechnique, youwill aso find

TECHNIQUE POINTS TO CONSIDER

1. Remove the windscreens and windows 1. You may need to air chisel across the roof
in front of the C Posts and then cut the roof
2. Cut the A Posts above the dash level rail to fold the roof forward

3. Cut the B Posts and cut the seatbelts 2. Remember to protect the casualty from

breaking glass if the windscreen is still
4. Shear the C Posts and fold the roof intact when you start the procedure
forward; use the roof as alever

3. When you flap alarge roof structure, you
may find it easier to cut at the top of the A
Posts, then you can flap the roof forward,
cut the A Posts above the dash, and fold the
windscreen forward

Table 2G Forward Roof Flap Removal Technique

2.15.2 Side Roof Flap

You can use thismethod if you find that access
is restricted to one side of the vehicle.

Hereisalist of stepsfor this technique:

. remove windscreens and windows;

. cut A, B, and C Posts on one side of
vehicle; and

. fold the roof sideways over the top

(see Fig 2.20): to do thisyou will
probably have to weaken the intact
posts by crushing them so you can
make the fold.
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Fig 2.20 Side Roof Flapback Technique

2.16  Trapped in the Front Seat/ . removing the road wheel; and
Footwell
. hot cutting.
2.16.1 Introduction
2.16.2 Common Sense Approach
When a person is acasualty inaMVA, they
are, in most instances, trapped in the front seat When you attend a MVA and a casualty is

or front seat footwell. AsaNSWFB Rescue trapped in the front seat or footwell, the simple
Operator, you must be aware of the most methods of extrication are often the best and
effective techniques to extricate a casualty most effective.

from this position.
Hereisalist of some common sense

Here we consider several of these techniques, approachesto help the casualty:
including:
. use your hands to determine exactly
. a common sense approach; how the victim is trapped;
. pulling the steering column; . remove any debristhat is causing a
hazard or discomfort to the casualty;
. lifting the dash;
. operate the adjusting knob or lever on
. rolling the dash; the seat carefully to tilt the seat
backwards;
. winching the dash,
. operate the seat dide lever and slide
. exposing the footwell; the seat backwards,
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. if the steering column is adjustable,
tilt the steering wheel upwards;

. unfasten or cut the casualty’s seatbelt;
. if the front seat has avertical

adjustment and it is operable, lower
the front seat; and

. remove or cut away the casualty’s
shoesto release their feet.

2.16.3 Pulling the Steering Column

When a casualty is trapped in the front seat or
front seat footwell, they may well be pinned in
by the steering column and/or the dash. You
may need to pull the steering column up and
off the casualty to free them for extrication (see
Fig 2.21).

Fig 2.21 Steering Column Pull
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Table 2H details the technique and pointsto be
considered.

TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

Attach the pulling chain around the
steering column - 1% turns of the chain

If the steering column is adjustable and the
adjustment is operable, adjust the steering
column upward to create more space for the
casualty

Place a puller on the bonnet - ensure that
the chainisfully extended

Attach the securing chainsto a suitable
anchor under the car. On small to medium
cars, use the 3m chain

If you can cut the steering wheel spokes and
remove the wheel, do so asthiswill create
more space. However, note that this
operation requires two rescuers

Operate the puller until the steering

column and wheel are clear of the casualty:

pack as you jack

Ensure that the hook is secure and that the
slack in the chainisfully taken up, so that
the pulling chain does not dlip during the
initial stage of the pull. If it slips, the
steering wheel may fall back and cause
further injury to the casualty

Position the hook so that theload istaken in
the centre of the hook

Insert support blocks under the chain on the
front bonnet, the grille, the bumper, in front
of the dash, and underneath the check pull
itself

If you have achain-pull set available, use it
rather than tying up the spreaders

Table 2H Pulling the Steering Column Technique
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2.16.4 Liftingthe Dash

When the motor vehicle accident involvesacar
in collision with atruck, the car may ride under
the truck or the truck may ride up onto the car.
Thiscan happen in either arear-end accident or
in a head-on collision. Thistype of accident

can cause the dash to collapse downwards and
trap afront seat casualty by thelegs. Inthis
case, you may need to lift the dash to free the
casualty for extrication (see Fig 2.22).

Fig 2.22 The Dash Lift Technique
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Table 21 details the technique and points to be
considered.

TECHNIQUE

POINTS TO CONSIDER

1. If thetruck ison top of the other vehicle,
stabilise and secure the truck

2. Stabilise and secure the other vehicle

If the dash has been forced down and/or
backwards (towards the back of the lower
vehicle), you should cut the A Post at or
above the top hinge

3. Usearam or spreader to create more space
by creating a vertical separation between
either of the following

. sillsand dash;
. transmission tunnel and dash;
. seat cross member and dash

If the dash still does not move after you cut
the A Post, remove the mudguard and use
the air chisel or shearsto weaken the
footwell structure

Position the ram and adjust to the proper
tension before you make any cuts

4. To help with this procedure, use the shears
to make strategic cuts to the A Post gusset

Reduce the weight of the truck on the other
vehicle with the jack or the rescue airbag

Before you lift the dash, place aflat
horizontal block under the dash to spread
the load when you ram the dash to lift it.

You may be able to create additional space
if you do not block below the ram: the ram
will force the floorpan downwards and this
will create more space

Table 21 Lifting the Dash Technique
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2.16.5 RollingtheDash

When the collision involves a motor vehicle
and atruck, as described in the previous
section, the A Post as well as the dash can
collapse and trap the casualty. You can use the
dash-roll technique to push the A Post and

r

dash off the trapped front seat casualty. Inthe
dash-rall, you can use the hydraulic power ram
between the base of the B Post and the A Post
at dash level (see Fig 2.23).

Fig 2.23 The Dash Roll Technique
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Table 2J details the technique and pointsto be
considered of you use the technique.

TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

Open the door nearest to the trapped front
Seat casualty

Position the ram between the base of the B
Post and the top of the A Post, where it
meetsthe dash: agood ramming point ison
or near the top hinge

You must place the ram into position and
adjust to alight tension before you make the
strategic cutsin the A Post. Thisrelieves
the pressure on the casualty and ensures that
you will not increase the pressure when you
make the cuts

Adjust to alight tension on the ram

If the power rams are not available, use
back to back Enerpac Rams - RC106 +
RC104 or RC106 + RC102

Cut the A Post at windscreen level and at
the gusset

Operate the ram to push the A Post/dash/
footwell off the trapped casualty

If you use the base of the B Post asa
ramming point:

place support blocks under the B Post;
and

do not open the rear door prior to
operating the ram. Opening the door
weakens the support to the B Post

Place support blocks under the sill and
maintain the support as the floorpan rises.
Thisreduces further collapseif the ram
slips during the operation

You must free the casualty’s legsfirst, and
you may not be able to use this technique if
the victim’'slegs are trapped by the folded
A Post or footwell

You can aso roll the dash by placing aram
between the centre of the rear seat cross
beam and dash. If you use this technique,
place atimber support block under the dash
to spread the load of the ram

You can roll the dash by using two rams,
one on each side of the vehicle: this helps
you to remove the casualty as you can
remove one ram after you have rolled the
dash

Table 2J Rolling the Dash Technique
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2.16.6 Winchingthe Dash Thistechnique is an effective alternative to the
power ram.

Although you should first consider using the
hydraulic rams to roll back the dash, you can
use awinch to remove the dash (see Fig 2.24).

Fig 2.24 Winching the Dash Technique

You may want to consider using this technique .
in the following situations:

. in an accident involving two or more
vehicles where the hydraulic
equipment is fully committed;

. in avehicle where accessto the
casualty isrestricted so as to prevent

in an accident where avehicleis
locked into a solid object such asa
tree, you can use this technique if it
appears that a dash roll might be
unsuccessful because the object, the
tree, istoo close to the vehicle. Here,
you may want to use a reverse-dash
winch.

the safe and effective use of hydraulic Table 2K details the technique and allist of

tools; points to consider if you use this technique.
. in avehicle where you want accessto

the casualty through the side of the

vehicle;
. in avehicle where you want to

provide added security when ramming
and spreading with hydraulic
equipment: that is, a pack as you jack
operation; and
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TECHNIQUE

POINTS TO CONSIDER

1. Stabilise and secure the vehicle

2. Removethe side and the roof. Do not
remove the front door on the driver’s side

Place a soft protective cover over the dash
to protect the casualty

3. Identify suitable remote anchor in the front
and at the rear of the vehicle

Be sure that the anchors and anchor points
areinline

4. Attach chainsor a Steel Wire Rope (SWR)
sling to the rear of the vehicle

Use asplit block to obtain aratio of 2:1
mechanica advantage (MA), if required

5. Takeup al the dack inthe sling

6. Attach chainsor a SWR sling under the
steering column and under the top door
hinge

If space at the front of the vehicleis
restricted, you can operate the winch from
therear of the vehicle: thisisareverse-dash
winch operation

7. Attach the winch and adjust the tension

You can aso use this technique with a
chain-pull set

8. Attach the winch and adjust the tension

9. Remove stabilising blocks

Place support blocks under the sill and
maintain them there as the floorpan rises

10. Cut the gusset of the A Posts on both sides
of the vehicle

Place wedgesinto the strategic cuts: pack as
you jack

11. Carefully use the winch to move the dash
clear of the casualty

12. Replace the stabilising blocks

Table 2K Winching the Dash Technique

2.16.7 Exposing the Footwell

When a motor vehicle has been damaged by a
side impact or when an accident has caused a
rearwards movement of the A Post, the
casualty’s legs or feet may be trapped in the
footwell. Inthisevent, adash roll or steering-
column pull could cause additional injury or
pain to the casualty. If these techniques are not
available or if thereisinsufficient spaceto
spread or ram, you may need to expose the
footwell. Two different methods are available
for thistechnique. Table 2L details Method
One and Table 2M details Method Two.

M ethod One

In Method One of this technique, use the
spreadersto crush the A Post and the side wall
and then lever them away from the sill (see Fig
2.25).
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Al

Fig 2.25 The Footwell Exposure - Method One

TECHNIQUE POINTS TO CONSIDER

1. Stabilise and secure the vehicle 1. You may need to use the shears or the chisel
to further weaken the sidewall and footwell

2. Remove the front door

3. Useshearsto cut the A Post just below the | 2. You may need to place aram in position to
dashlevel and near the sill. Ensurethat the support the dash when you cut the A Post.
A Post is completely severed. Place the ram as you would for a dash-roll

4. Crushthesidewall with spreaders, then use
the spreaders as a lever to force the
sidewall out and away from the footwell.

Table 2L Exposing the Footwell - Method One
Method Two

In Method Two of this technique, use the
spreaders to force the A Post and sidewall
away fromthesill. Thisisavery quick and
effective method to obtain immediate release
of the casualty (see Fig 2.26).

VERSION A ISSUED DECEMBER 1996 D.l TRAINING MANUAL
© COPYRIGHT STATE GOVT OF NSW(NSWFB)1996 FILE



FIREFIGHTERS TRAINING MANUAL

TOPIC 5 SECTION 2 PAGE 47

Fig 2.26 The Footwell Exposure - Method Two

TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

If possible, remove the door

Cut the A Post just below the dash level
and at the gusset

As an alternative step in Method Two, you
can partially open the spreaders and put one
tip against the seat cross member and the
other against the A Post

Place the tips of the spreaders into the cut
at the base of the A Post and spread the A
Post and side wall outwards, until the
footwell isfully exposed

You should place the spreaders at a dlight
angle to ensure an outwards movement
when spreading begins: however, it is
crucial that you do not use an extremely
wide angle as the spreaders may dlip

You may need to position aram to support
the dash when cutting takes place. Place
the ram as you would for a dash-roll

If the casualty isin close proximity to the
steering wheel, you may need to removethe
steering wheel

During the implementation of Method Two,
you must watch the A Post closely to ensure
that it does not move inwards and apply
pressure on the casualty

Table 2M Exposing the Footwell - Method Two
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2.16.8 Removingthe Road Wheel

If you must use the technique of exposing the
footwell, your access for cutting may be
blocked by the road wheel. In this case, you
must remove the road wheel.

Hereisalist of stepsyou can use for this
technique:

. block and wedge the underside of the
vehicle to prevent any sudden
movement of the vehicle when the
wheel isremoved,

. unbolt the wheel nuts; and
. removethewheel and placeitinasafe
position:

- you may need to use a crowbar to
priseit free;

- you may need to puncture the tyre
to create enough space to remove it;
and

- you may need to use the air chisel
to cut away the mudguard.

2.16.9 Moving the Suspension to Gain
Accessto the Footwell

In the accident, the force of the impact may

have pushed the wheel and the suspension into

the footwell. Thevehiclemay endupina
position that denies you access to the wheel
nuts. This may mean that your access to the
footwell is blocked by the road wheel and
suspension. You may not be able to remove
thewheel. If spaceislimited, and you cannot
use the spreaders or the ram, then you may

have to move the suspension. Thisshould give

you sufficient space to expose the footwell.

Removing the suspension is frustrating and

time consuming. Thistechnique can be carried

out only by acrew that iswell practiced and
competent in this technique.

2.16.10 Moving the Independent Strut and
the Road Wheel

If you need to move the independent strut
suspension leg and the road wheel assembly,
you need to cut the tie rod, the steering arm,
and the anti-roll bar (the sway-bar).

Table 2N details the technique and points to be
considered if you use this technique.
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TECHNIQUE

POINTS TO CONSIDER

1. Stabilisethe vehicle to prevent collapse of
the vehicle when the whedl is removed.
Block the underside of the vehicle

Make the hacksaw cuts at a dlight angle to
prevent the blade jamming

2. Usetheair hacksaw and cut

. thetierod, cut thisfirst whileit is still
held firmly in place;

. the steering arm; then
. the anti-roll bar

If the blade jams or if the saw beginsto
labour, use a crowbar or wooden block to
relieve the tension on the component you
are cutting

3. Useacrowbar and lever the strut and the
road wheel forward

If you cannot gain access to these
components, you may need to unbolt or cut
the ball joint on the steering arm. If you do
this, you must make the cut at the narrowest
point of the ball joint

4. Cut the brake hose and clamp the end of
the hose with vice grips

If the wheel or wheel suspension are held
by the mudguard, use the air chisel to cut

5. 1f you need additional space, unbolt the and release them

road wheel 5. Move the suspension forward: you may
need to use the spreaders to push it forward
or the hand winch (Tirfor) to pull it forward

Table 2N Moving the Independent Strut and the Road Wheel

2.16.11 Moving the Wishbone Suspension
and Road Whesl

Table 20 details the technique and pointsto be
considered.

If you need to move the wishbone-type
suspension and the road wheel, you may need
to cut the components.

TECHNIQUE POINTS TO CONSIDER

1. Stabilise the vehicle to prevent collapse of
the vehicle when the wheel and suspension
are removed

1. On some suspensions, both arms are of the
wishbone type. |If these are present, you
should cut them instead of the ball joint

2. Usetheair hacksaw and cut
. thetierod;

. the ball joint on the lower suspension
arm: cut this at the narrowest point;

. the top wishbone arm: cut the
wishbone arm if you have enough
Space;

3. Cut the brake hose

4. Remove the road wheel complete with
stub-axle, disc, and brake calliper

Table 20 Moving the Wishbone Suspension and Road Wheel
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2.16.12 Hot Cutting

You can use hot cutting where the casualty’s
legs are firmly trapped in the front footwell.
But you should use hot cutting as a last resort
when the only course of action availableisto
move the road wheel and suspension to gain
access to the footwell.

If you are thinking about using the hot cutting
technique, you should take into consideration
the following:

. you may need to use hot cutting to
move the road wheel and the
suspension when the casualty cannot
be released by any other means: for
instance, when cold cutting is not
possible because space is very limited;

. you should consider whether you can
make the area sufficiently safe to
conduct hot cutting;

you cannot use hot cutting in the
presence of a hazardous substance or
gas and you cannot removetherisk in
sufficient time or reduce therisk to an
acceptable level; and

you cannot use hot cutting if the
accident has occurred in an
unventilated area.

Table 2P details the technique and alist of
points to consider if you use this technique.

TECHNIQUE

POINTS TO CONSIDER

1. If necessary, hose down the area with high
pressure hose reels and lay a blanket of
foam

Never cut a shock absorber or hydraulic
line. Protect these items from over heating

2. Whileyou are actually doing the hot
cutting, protect the area close to the cut by
water spray. You must prevent any fire
involving the tyres, brake hose, rubber
hose, or similar materias

Only an experienced crew can conduct a hot
cutting operation. The operators must be
fully competent in the use of this technique

Before using the hot cutting technique, first
consider the use of cold cutting

3. Becareful to prevent the water spray from
interfering with the hot cutting operation
and the blanket of foam

Use the hot cutting technique only after
consultation with ambulance personnel

Table 2P Hot Cutting

2.17  Side Impact

2.17.1 Introduction

Side impact damage can occur to a motor
vehicle when the vehicle has collided with
another object such as a motor vehicle, a
telegraph pole, or atree. The sideimpact
accident often causes the collapse of the A Post
(see Fig 2.27). A person inthe front seat may
havetheir legstrapped against the transmission
tunnel. You may find it impossible to remove
the front door or cut the front door hinges.
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Fig 2.27 Side Impact Collision

Thefirst priority in the extrication processisto
force the collapsed A Post and the side wall off
theinjured person’slegs. For this operation,
you will probably use cross-ramming or
spreading. These may be the only solutions if
the vehicleislocked against atree, apole, or
some other stationary object.

2.17.2 Cross Ramming

You may be able to cross-ram between the A
Posts or between the transmission tunnel and
the A Post or the sill. However to do this, you
may have to remove the centre console.

The side of the car may be severely collapsed
by the side impact. Prior to opening or
removing the door, you may need to cross-ram
between the B Posts or diagonal-ram between
the sill and the B Post on the side of the car
where the accident damage has occurred (see
Fig 2.28). Either of these will easethe
entrapment of the victim.

D.l. TRAINING MANUAL VERSION A
FILE: W:\CDU\KERRIE\SPEL\VOLUME2\FMK FILES\T5S2 © COPYRIGHT

ISSUED DECEMBER 1996
STATE GOVT OF NSW(NSWFB)1996



TOPIC 5 SECTION 2 PAGE 52 FIREFIGHTERS TRAINING MANUAL

Fig 2.28 Cross Ramming Technique

These procedures prevent the doors and the
posts from moving inwards onto the victim.
This helps you with the door opening and side
removal operations. If you use the ram,
support it so that it does not drop onto the
victim when you remove the side of the car.

2.17.3 Spreading

You may have enough space to use the
spreaders. You should use the spreadersin all
cases when the road wheel or suspension are
forced into the footwell or the A Post has
collapsed onto the injured person’s legs (see
Fig 2.29).
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Fig 2.29 Spreading Technique

Hereisalist of stepsto follow for this
technique:

. If necessary, cut away the rim of the
steering wheel or raise the steering
column with the chain pull set;

. open the spreaders and place the tips
on either side of the victim’s knees
between the transmission tunnel and
the A Post; and

. open the spreaders to release the
victim'slegs.

/\ NOTE

You may find it easier toreleasethevictim’s
legsif you make several parallel air chisel
cuts along thetransmission tunnel.

2.17.4 Progressive Strategic Cutting

The A Post of amotor vehicleisvery
substantial. For a successful ramming and
spreading operation, you will need to cut the A
Post.

Hereisalist of stepsto follow for this
technique:

. cut the A Post at the top and bottom, if
possible;
. if you don’t have enough space to

make both cuts, concentrate on the top
or the bottom of the A Post: you can
use the air chisel and the shearsto
complete the cut; and

. continue ramming to release the
victim.

Strategic cutting is used to make the damaged
door post weaker than the ramming point on
the opposite side of the vehicle.

2.18 The Overturned Vehicle
2.18.1 Introduction
Any motor vehicle accident can create several

potential hazards. Thisis especially true when
the vehicle has overturned in an accident.
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. fireisone very real possibility: afire trauma of uncontrolled removal from
can result from a burst fuel tank asthe the vehicle can add to the severity of
fuel leaks from the tank through the their existing injuries.
filler cap or when the tank has been
ruptured, dislodged, or damaged,; It follows then, that stabilisation of the vehicle

and controlled release are particularly

. battery acid damage or injury is important if you are dealing with an overturned
another possibility: an inverted or vehicle.
damaged battery will leak acid,
possibly directly onto the injured 2.18.2 Vehicleon its Side
occupant;

If the motor vehicle has overturned and has

. even uncontrolled removal of the cometo rest on its side, the preferred method
occupant from the vehicle can for access and extrication of the injured person
increase the risk of injury. The isthe side roof flap approach (see Fig 2.30).

injured person may have an artificially
maintained blood pressure level: the
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Fig 2.30 Side Roof Flap Technique
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Table 2Q details the technique and pointsto be
considered if you use this technique.

TECHNIQUE

POINTS TO CONSIDER

1. Secure and stabilise the vehicle

2. Remove the windscreen glass for accessto
the injured person

Secure the window housings when you are
making the cut to prevent the housingsfrom
falling into the car

3. Cutthetop of the A, B, and C Posts

4. CutorcrushtheA, B, or C Post that is
adjacent to the ground: this weakens the
structure of the vehicle

If the vehicle is a hatchback or a station
wagon, open the tailgate first: beware of the
potential of gas being released from the gas-
filled strut

5. Forcethe roof structure to the ground

As a safety precaution, remove any
protruding pillars

Ensure that the injured person is supported
when you fold down the roof

Table 2Q Vehicle on its Side

2.18.3 Inverted Side Removal

If the motor vehicle has overturned and come
to rest on its top, the preferred method for
access and extrication of the injured personis
inverted side removal: this creates more space
to remove the injured person safely. This
procedure differs slightly depending on
whether you are working with a four door
vehicle or atwo door vehicle.

Four Door Vehicle
Hereisalist of stepsto follow for this

technique if you are working with a four door
vehicle:

. stabilise and secure the vehicle;

. open the front door and secure it out
of the way;

. open the rear door and cut the base of
the B Post;

. force the rear door and B Post down

and cut the seat belt; and

. cut thetop of the B Post and remove it
from the working area.

Two Door Vehicle

Hereisalist of stepsto follow for this
technique if you are working with a two door
vehicle:

. stabilise and secure the vehicle;

. open the front door and secure it out
of the way;

. remove the window glass and the

interior trim in the rear quarter panel;

. support the injured person and cut the
seat belt;

. use the air chisel to cut out the rear
guarter panel;

. cut the gusset of the B Post;

. cut the rear quarter panel window line;

. fold the rear quarter panel and the B

Post to the ground; and

. cut the top of the B Post and remove it
from the working area.
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2.18.4 TheFloorpan Flap

If the motor vehicle has overturned and the
roof structure has collapsed, you can use
inverted side removal and the floorpan flap to
gain accessto theinjured person (seeFig 2.31).
This procedureis very useful when you have
access to only one side of the vehicle. This
happens when the vehicle is jammed beneath
another obstacle or vehicle.

Hereisalist of stepsto follow for this
technique:

. stabilise and secure the vehicle;

. support the injured person and cut the
seat belts;

. usetheair chisel or air file saw and

make a cut in the rear floorpan from
the sill to the transmission tunnel:
make this cut next to the point where
the rear seat support is spot welded to
the floorpan;

. use the air chisel or air file saw and
make a cut in the front floorpan from
the base of the A Post to the
transmission tunnel;

. cut any cross members or
longitudinals;
. position the power ram vertically

between the roof rail and the floor sill;

. apply alight pressure to the ram;

. cut the sill close to the gusset of the A
Post;

. cut the sill next to the rear seat panel;

. use a knife to cut the floor carpets,

. use the power ram to raise the

floorpan and seat: ensure that the seat
back does not impede the power ram;
and

if you need more access room, you
can secure the floorpan in the flapped
position and remove the power ram.
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Fig 2.31 The Floorpan Flap Technique

2.18.5 TheFront Floorpan Cut-Out .

You can use the front floorpan cut-out if the
vehicle has overturned, and if the injured
person’s feet are trapped in the front footwell.
By cutting out the floorpan and by cutting the
base of the A Post or door sill, you will weaken
the structure of the vehicle. Thiswill enable
you to use the ram or spreadersto release the
injured person’s feet.

Hereisalist of stepsto follow for this

technique:

. stabilise and secure the vehicle;

. remove the side of the vehicle and
locate the position of the injured
person’s feet;

. usetheair chisel or air file saw to cut

the perimeter of the floorpan to the
front footwell and remove the
floorpan;

. cut the sill at the gusset of the A Post;
and

spread or ram between the base of the
A Post and the transmission tunnel:
support the injured person’s legs
while you are doing this.
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2.18.6 Inverted Power Ramming overturned vehicle has collapsed and you don’t
have enough access to the injured person (see
Sometimes, inverted side removal does not Fig 2.32).

create sufficient space. You can use inverted
power ramming when the roof of the

-,

Tl

.ﬁl sl

Fig 2.32 Inverted Power Ramming Technique
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Table 2R details the technique and points to
consider if you use the technique.

TECHNIQUE POINTS TO CONSIDER
1. Stabilise and secure the vehicle Choose carefully the best side of the car on
> Remove the side of the vehidle which to conduct this operation
3. Place the ram between the sill and the roof If you don’t have enough space to insert a
4. Support the vehicle by blocking it fore and ram, use the spreaders until the ram will fit
aft before you use the ram Stabilise the vehicle by blocking it fore and
5. Cut theroof pillars: thiswill helpin the aft: place the blocks between the ground

ramming process

and the dash/bonnet and between the
ground and the boot lid/rear mudguard

If you are working with a station wagon or a
hatchback, here are some options you can
consider to help you stabilise the vehicle:

inflate alow pressureair bag in therear
compartment;

fit aram and extensions between the
roof and floor of the rear compartment;
and

use ahigh-lift jack between the ground
and the floor or between the ground
and the bumper bar of the vehicle.

Table 2R Inverted Power Ramming
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2.18.7 Inverted Winching

If you are using inverted-ramming, you can
also use the winch to help in the operation. By
using the two of these together, you pack as
you jack. Thislessensthe need for you to
block the car asit rises. Alternatively, if you

use blocking, you can remove the power ram:
thisallows you clear accessto the injured
person.

Table 2S detail s the technique and points to
consider if you use this technique.

TECHNIQUE

POINTS TO CONSIDER

1. Stabilise and secure the vehicle

2. Open both the front and the rear doors

Ensure that the vehicle remains below the
obvious point of balance

3. Fap down the side of the vehicle

/N\ NOTE

Do NOT cut the B Post at the roof.

If you are going to remove the power ram,
block both the front and the rear of the
vehicle

Remove or secure the front door

4. Select suitable remote anchor points on
opposite sides of the vehicle

5. Secure SWR dlings to the suspension
components at the front and the rear of the
vehicle and connect them to the winch

6. Securethefolded B Post to the anchor with
chains

7. Remove all slack to prevent the car from
moving

8. Operate the winch until the weight of the
vehicleisfully supported

9. Position the power ram

10. Cut the A and the C Posts

11. Continue winching and ramming until you
have created enough space to remove the
injured person

Table 2S Inverted Winching
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2.19 Light Commercial Vehicles
2.19.1 Introduction

The Light Commercia Vehicle (LCV) class
includes:

. light commercial vans,; and

. light people-mover passenger vans.

Both of these light van vehicles feature the
forward-control configuration with the engine
located under or behind the front seat.

If these vehicles are involved in an accident,
injuriesto the occupants are likely to be severe
(see Fig 2.33). The configuration of the
vehicle increases the chances of the accident
trapping avictim’'slegs. For the extrication
process, you can use a roof-flapback or a dash-
roll to release the victim.

Fig 2.33 Damage to a Light Commercial Vehicle
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2.19.2 Roof Flap

You can flapback the roof of aLCV to alow
clear accessto atrapped and injured person
(seeFig 2.34).

Fig 2.34 LCV Roof Flap Technique
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Table 2T details the technique and points to be
considered.

TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

Open the doors

Use the 2 m bar to help you make a crease
in the roof

Cut the windscreen posts at the top

AN PF

Cut the roof railing at the rear of the front
doors opening

5. Fold back the roof

You may wish to unload the cargo from the
van to gain rear accessto the inside of the
van: before you do this, consider if
additional strain will be placed on the
injured person as the springs rise

A load hazard may exist in the vehicle as
this type of vehicleis often used
commercially

You may have some difficulty in creasing
theroof: it will help if you usetheair chisel
to cut to the centre of the roof and leave a
hinge in the centre before you make the cuts
with the shears

Table 2T Roof Flap
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2.19.3 Dash Rall trapped by the rearwards movement of the dash
and the A Post.

You can use this standard technique at almost

every incident where the occupant’s legs are

Fig 2.35 LCV Dash Roll Technique

Table 2U details the technique and pointsto be

considered.
TECHNIQUE POINTS TO CONSIDER

1. Stabilise and secure the vehicle 1. Becareful not to over extend the ram

2. Insert the ram in the doorway below the 2. If you have enough space available, you can
seat cushion level: use spreaders to make use high pressure airbags between the
more space if you need it engine housing and the dash

3. Shear the A Post at the top and at the 3. Take care with the position of the injured
gusset person’s feet: they may be tangled in the

pedals

4. Extend theram gradually to create space

Table 2U Dash Roll
2.19.4 TheReverse Dash Winch

If thefront of the vehicleislocked into atree, a
pole, or some other stationary object, you
might be able to use the reverse dash winch.
The reverse dash winch provides an effective -
and sometimes the only method of release.
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Table 2V details the technique and pointsto be
considered.

TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

Open the doors, but don’t remove them

Place soft protection over the dash to
protect the injured person

Remove the roof

AN P

Identify remote anchorsin the front and at
the rear of the vehicle

Be sure that the anchors and anchor points
areinline

5. Attach chains or SWR dingsto the rear
suspension of the vehicle

Use split blocksto obtain a2:1 MA if you
need it

6. Attach chainsor SWR dings under the
steering column and under the top door
hinge

7. Attach the winch at the rear of the vehicle
and apply tension

8. Remove the stabilising blocks and chocks

9. Cut the gusset of the A Post on both sides
of the vehicle

10. Carefully winch the dash clear of the
injured person

11. Replace the blocks and chocks

Table 2V Reverse Dash Winch

2.195 Forward Control Vans - Rear
Access

In aserious accident involving aforward
control van, the quickest and easiest method
for accessis through the rear hatch. However,
you may have trouble gaining accessto the rear
of the vehicle. If you cannot gain access
through the rear, you have two aternative
techniques:. forced opening of the side door and
third door entry.

Forced Opening of the Side Door

To operate the diding side door of aLCV, you
normally would first pull the handle and move
the door outwards and then dide it rearwards.
In an accident, before you can open the door,
you will still need to force the rear of the
dliding door outwards. Once the door has

moved outwards, you can use the spreaders at
the front edge of the door to force the door
rearwards. Alternatively, you can cut the
sliding brackets with the shears and then
remove the door.

Third Door Entry

Table 2W details the technique for third door
entry and points to be considered.
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TECHNIQUE

POINTS TO CONSIDER

Stabilise and secure the vehicle

Remove the window and the window glass

Remove the internal wall trim if possible

If you do not need to use the dash-roll, you
can remove the B Post completely to give
you improved access to the interior of the
vehicle

AN PF

Usetheair chisel to maketwo vertical cuts
at the extremities of the window opening
and continue the cut to the floor level

Cover all exposed metal edges with soft
protection

Usethe air chisal to make a horizontal cut
tojoin the vertical cuts

Use the shears to make a cut at the top of
the air chisal cuts on the window line

Use the shears or air chisel to cut any
internal frame work

Remove the cutaway section

2.20

Table 2W Third Door Entry

Heavy Vehicles

2.20.1 Introduction

A serious accident involving heavy vehicles

such

as prime movers or large trucks, tests the

ingenuity and stamina of even the most
accomplished rescue operator.

When one heavy vehicle collides with another
heavy vehicle or alarge object, such asawall,
the front of the vehicleis pushed backwards. If
the force of impact is great enough, the trailer
or load can move forwards. This can crush the
occupant between thetrailer or theload and the

front

With

object.

heavy vehicles, you can use the

techniques similar to those you use to release
people who are trapped in smaller vehicle
accidents. However, every aspect of the
operation islarger. All bodywork and

component parts of heavy vehicles are larger,
and they are constructed of heavier gauge

metal. The trucks are higher, and you will find
them more difficult to work on. All of our

techniques will require greater force when they
are used on heavy vehicles. You must usetried

and proven techniques to ensure a successful
outcome when you are working at a heavy
vehicle accident.

Hereisalist of the standard techniques to use
on heavy vehicles: note the modificationsto
these steps as they apply to heavy vehicles.

2.20.2 Stabilising Techniques
At heavy vehicle accidents, you must stabilise

the heavy vehicle just as you do the lighter
vehicles:

use doubled wooden wedges to chock
the wheels in both directions;

. operate the handbrake, if possible;

. use wooden blocks to pack up to the
subframe of the vehicle;

pack airbag suspension between the
suspension and the subframe of the
vehicle in case of possible collapse of
the airbag;
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. if the heavy vehicleisequipped with a
tilt-cabin, you may have to secureiit
with chainsif the locking mechanism
has come apart from the force of the
impact; and

. use low pressure airbagsin the
stabilisation procedure.

2.20.3 Door Opening and Removal

Because of the height of a heavy vehicle and
the heavier gauge of the metals, opening or
removing the door can be adifficult procedure.
To overcome the height problem, you can use
stepladders or short ladders. If you use these,
be sure they are well footed for solid support.

Another solution isto work off the top of aflat
top tow truck, ute, or another vehicle of a
suitable height that provides a working
platform. Once you have access to the door,
you can use standard door opening techniques,
but take into account the stronger construction.
When you are trying to remove doors, the first
method you should try isto unbolt the hinges.

2.20.4 Roof Flap

Aswith lighter vehicles, you can flap back the
roof of the vehicle to allow the medical
attendant clear access to the severely trapped
person.

Hereisalist of stepsto follow for this
technique:

. stabilise and secure the vehicle;
. remove the windscreen;
. use the air chisal to cut from the roof

rail shearing points towards the centre
of the roof: be sure to leave a hinge;

. cut the A post above the dash level;
. cut the roof rail in front of the B post;
and

. flap back the roof.

2.20.5 Forward Roof Flap

You can use the forward roof flap as an
alternative technique. It works particularly
well for a heavy vehicle with the cab-over or
the forward-control configuration.

Hereisalist of stepsto follow for this
technique:

. stabilise and secure the vehicle;

. use the shearsor air chisel to cut the B
and C Posts at their narrowest points;

. partially sever the A Post at the dash
level;
. carefully flap the roof forwards using

the A Post as a pivot; and

. completely sever the A Post and
remove the roof flap from the working
area.

2.20.6 Dash Rall

You can use this standard technique at almost
every incident when the person’slegs are
trapped by the rearwards movement of the dash
and the A Post.

Hereisalist of stepsto follow for this
technique:

. stabilise and secure the vehicle;
. open and remove the door;
. position the ram in the doorway below

seat cushion level;

. use the shearsto make strategic cuts at
the dash level at the gusset of the A
Post; and

. operate the ram slowly to release the
occupant.
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2.20.7 Third Door Entry

In some accidents, you may not be able to push
the front of the vehicle forwards. In this case,

you will have to create a third door to the side
of and behind the trapped person.

Hereisalist of stepsto follow for this
technique:

. stabilise and secure the vehicle;

. use the ram to force the front of the
vehicleasfar forwards as possible and
to release the occupant’s legs;

. remove the sheet metal and fibreglass
panels to expose the framing of the
cabin;

. use the shearsto sever al framing and
posts: this creates the third door
opening; and

. lay back or remove the back of the
seat and remove the person:

/\ NOTE

You should remove the per son only under
medical supervision.

2.20.8 ‘Rear AxlelLift

In some accidents, a person may be trapped
under the rear axle or wheel of the vehicle.
You may have to raise the axle or wheel to
release them. You can usually do this quite
safely with high pressure airbags or hydraulic
rams. which one you use will depend on the
situation.

Hereisalist of stepsto follow for this
technique:

. apply the handbrake to prevent the
vehicle from moving horizontally;

. securely chock the front wheels;

. carefully and accurately centre and
position the airbags; and

. pack as you jack.

You can use the Enerpac Rams (RC 506 and
RC 256) in tandem to lift the axle or wheel up
to 150 mm. Be sure to centre the rams on the
lift point and to pack as you jack.

/\ NOTE

With these methods, you can achieve a
substantial lift of therear wheel and axle.
However, the suspension system, the springs
or airbags, would have to bottom out prior
to lifting the truck body.
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3 AIR OPERATED TOOLS
AND AIR BAGS

3.1 Air Angle Grinder
3.1.1 Introduction

Theintroduction of the air operated pneumatic,
Shinano angle grinder is designed to
compliment the existing cutting capability of
the primary rescue inventory (see Fig 3.1).

It also enables an operator to work in a
confined space, where size, noise and fumes
associated with a power saw would be a
hindering factor.

ITEM SPECIFICATION

Disc Size 100 mm diameter

Free Speed 11 000 rpm

Air Consumption 200 L/min

Net Weight 1.80 kg

Duration 4 mins free spinning - 207 Bar
cylinder

Disc Rated 15000 rpm

Disc Specification | 102 x 3, 4 x 26 mm
Metal Cutting A30S
102 x 6, 0 x 16 mm
Metal Grinding A30S
102 x 3, 2x 16 mm
Masonry Cutting

- any reputable brand

Fig 3.1 Air Angle Grinder

Table 3A details the technical specification of
the grinder.

Table 3A Air Grinder Specification
3.1.2 Operation

To operate the air angle grinder carry out the
following actions:

. ensure that the O ring on the reducing
valve spigot isintact. Obtaina CABA
cylinder and crack to clear theairway.
Hand tighten the reducing valve to the
CABA cylinder;

. insert one drop of 3in 1 ail into the
mal e air hose connection at the base of
the air angle grinder;

. connect the air hose to the angle
grinder by sliding back the outer
sheath of the female hose coupling as
the connection is made;

. turn the CABA cylinder fully ON;

. push the lever on the trigger arm
forward with thumb to operate the
tool;
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. maintain afirm pressure against the
working surface; and

. Ensure air cylinders are laid down to
prevent possible damage if knocked
over.

/\ NOTE

If sparksor heating of the surface present a
problem, then a fine spray of water should
be used and applied with the tool operating
at full throttle.

3.1.3 Removal/Attachment of Discs
To either remove an old disc or attach a

replacement disc, carry out the following
actions:

. ensure CABA cylinder isturned OFF;

. ensure tool is disconnected from air
supply;

. insert the U Shaped spanner behind
the disc to lock the spindle;

. insert the pins of the other spanner
into the holes of the spindle locking
nut;

. remove the spindle locking nut by

turning in an anti-clockwise motion;

. remove or attach the disc;
. replace the spindle locking nut;
. tighten by rotating spindle locking nut

in a clockwise manner; and

° remove spanners.

[#] CAUTION

Cutting oper ations should only be
conducted with new discs. Discsthat are
wor n, damaged or suspect should not be
used with thistool.

3.1.4 After Use Action

Thefollowing actions should be taken after any
use of the grinder:

. disconnect the air from the air angle
grinder;

. turn the CABA cylinder OFF,;

. insert one drop of 3in 1 ail into the
mal e air hose connection at the base of
the tool; and

. reconnect the tool to the air hose and

operate tool to purge the air line.
3.1.5 Mounting of Wheels

Grinder wheels of lessthan 178 mm diaareto
be mounted as detailed in Fig 3.2.

Locking nut \
|

|

Grinder
wheel

Flange

Fig 3.2 Correct Mounting of Wheel (less than
178 mm dia)

Grinder wheels of 178 mm dia plus are to be
mounted as detailed in Fig 3.3.
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Locking nut Bearing surface
ITEM SPECIFICATION

” Air Operating 700 - 800 kPa
Clearance Pressure
0.3 mm to 0.4 mm Bearing surface

Air Consumption | 110 L/min

Grinder wheel
Strokes Per Up to 1500
Minute

Fig 3.3 Correct Mounting of Wheel (in excess of
178 mm dia)

3.2 Air Chisel

The Air Chisel isan air operated (pneumatic)
tool (see Fig 3.4). When fitted with an
appropriate chisal, it iscapable of cutting metal
up to approximately 3 mm thick or severing the
heads from mild steel bolts, screws and rivets.
These tasks are all commonly encountered
during rescue operations.

Speed Settings 20r4

Inventory 1 x pressure reducing valve
(with high pressure hoselength)
1 x flat chisel

1 x pandl cutter

1 x container of lubricating oil

spare O rings

Flat Chisel

Panel Cutter

Fig 3.4 Air Chisel

Table 3B detailsthe technical specification and
inventory of the Air Chisel.

Table 3B Air Chisel Specification
3.3 Air File Saw

The Air File Saw isacompact air powered tool
that converts from hacksaw to file in minutes.
The saw is lightweight and its sleek shape
enablesits usein confined spaces. Thesaw is
particularly useful at domestic and industrial
rescue work.

The NSWFB currently operates two models of
air file saw:

. Model AF8 (see Fig 3.5); and
. Model AF 10 (see Fig 3.6).

331 Mode AF8

Fig 3.5 Air File Saw (Model AF8)

Table 3C detail s the technical specification and
inventory of the air file saw (AF8).
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ITEM SPECIFICATION ITEM SPECIFICATION
Air Operating 700 - 800 kPa Air Operating 700 - 800 kPa
Pressure Pressure
Air Consumption 230 L/min Air Consumption 230 L/min - variable
Stroke 8 mm Stroke 8 mm - variable
Speed 1500 rpm non-variable Speed 1500 rpm - variable
Weight 9509 Inventory 15 hacksaw blades
(18-24-32 tpi)

Inventory detachable head Allen keys

hacksaw blades 3 x machinefiles

2 x allen keys (flat/round/triangular)

3 x files (flat/round/triangul ar) Saw

Table 3C AF8 Specification
332 Modd AF10

The AF10 (see Fig 3.6) isalater model and has
the following additional features:

. sound muffler fitted to the air exhaust
vent;
. new style head attachment.

Teeth cut on
return stroke

Fig 3.6 Air File Saw (Model AF 10)

Table 3D detailsthetechnical specification and
inventory of the AF10 air file saw.

Table 3D AF10 Specification
3.4 Reciprocating Air Saw

The NSWFB currently use two types of
reciprocating air saws:

. Cengar; and
. Tigair.
34.1 Cengar

The Cengar (see Fig 3.7) was one of the first
pneumatic reciprocating tools of itskind to be
developed.

/ Speed control

Allen key

Fig 3.7 Reciprocating Air Saw (Cengar)

Table 3E details the technical specification for
the Cengar.
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ITEM SPECIFICATIONS ITEM SPECIFICATIONS
Air Operating Pressure | 700 - 800 kPa Air Operating Pressure | 700 - 800 kPa
Air Consumption 168 L/min Air Consumption 180 L/min
Stroke 20 mm Stroke 40 - 50 mm
Speed 0 - 2000 strokes per min Speed 0 - 1200 strokes/min

Table 3E Cengar Specification Blades Standard 18/24 or 32 tpi

34.2 Tigair

The Cengar and the Tigair air saws (see Fig
3.8) are primarily used for cutting metals,
plastics, laminates or similar materials, in
situations where insufficient space exists, for
operating other cutting tools. Both saws may
also be used on barred windows or as a general
entry tool.

(teeth per inch - tpi)

Lubrication Red oil in reservoir

/ Speed control

Allen key

Table 3F Tigair Air Saw Specification

35 Reversible Air Drill
35.1 Introduction

The NSWFB currently operate with the

Shinano air operated reversible drill (see Fig
3.9), which is capable of drilling avariety of
materials, including wood, plastic and metal.

Screwdriver bits e.g. Phillips head, Torx,
straight etc can be used with this drill for
removal or replacement of screws.

Fig 3.8 Reciprocating Air Saw (Tigair)

Table 3F details the technical specification for
the Tigair.

Fig 3.9 Reversible Air Drill (Shinano)

Table 3G detailsthe technical specification and
inventory of the Shinano air drill.
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ITEM SPECIFICATION
Air operating 700 - 800 kPa
pressure
Air Consumption | 300 L/min.
Capacity 11 mm
Free Speed 2200 rpm
Duration A single 20 700 kPa cylinder -
5 mins not under load
Drills Bits High speed drill bits ranging

from 1 mmto 10 mm, a5 mm
masonry bit and chuck key.

Table 3G Shinano Air Drill Specification
3.5.2 Operation

To operate the Shinano Air Drill, carry out the
following actions:

. insert required size and type of drill
bit in chuck, tighten with chuck key;

. insert one drop of lubricating oil in
airway of drill;

. obtain a CABA cylinder and crack to
clear any dirt/debris from airway;

. ensure air cylinders are laid down to
prevent possible damage if knocked
over;

. attach pressure reducer to CABA
cylinder, noting the condition of the O
ring;

. turn cylinders fully on and back
1 turn; and

. operate as required.

353 After UseActions (Make Up)

Thefollowing actionsare required to be carried
out after use of the drill:

. disconnect air supply;

. insert one drop of oil in airway of
drill;

. re-connect air to drill and turn
cylinder off;

. bleed air line (operate tool), this will

oil working parts; and
. disconnect tool.
3.6 LAB Low Pressure Air Bag
3.6.1 Introduction
Low pressure air bags (see Fig 3.10) provide a
means of applying forceto lift or move objects.
They are particularly useful when used on
weak partsof large vehicles, like buses. Unlike

high pressure air bags, they do not decreasein
their capacity astheload rises.

o
G

Fig 3.10 LAB Low Pressure Air Bag
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3.6.2 Features

The LAB air bags have the following features:

chemical resistant;

reinforced, wear resistant, non slip
top; and

. simple and quiet operation;
. quick release valve (new model only).
. ideal for use in restricted spaces,
. /\ NOTE
. suitable for soft or boggy ground; _
LAB’sareto be used asa pair and not by
. suitable for irregular or rubble strewn themselves.
ground; , . T
Table 3H detailsthe technical specification and
. able to provide buoyancy to float inventory of the LAB air bag.
vehicles etc;
LAB 16U LAB 16
ITEM LAB 6U LAB 9U (EARLY) (NEW)
Maximum operating pressure 50 kPa 50 kPa 50 kPa 50 kPa
/N\ NOTE
Operating pressure of 50 kPa,
pressure reducer setting to be
500 kPa
Maximum lifting capacity 6t(3tperbag) | 9t(4.5tperbag) | 16t (8t per bag) 161t (8t per bag)
Dimensions (L x W x D) 76X76Xx6mm | 91x91x 6 mm 122x122x6mm | 122x122x 6 mm
Maximum inflated height 620 mm 620 mm 1000 mm 620 mm
Maximum air volume 716 L 1028 L 2976 L 1846 L
(358 L perbag) | (514 L per bag) (1488 per bag) (923 per bag)
Inventory 1 x pressure reducer;
1 x twin control valve/distributor;
2x 5 mair hoses,;
2 x low pressure lifting bags (equal capacity);
1 x storage bag;
3 x gpare baby O rings;
Table 3H LAB Low Pressure Air Bag Specification
D.l. TRAINING MANUAL VERSION A ISSUED DECEMBER 1996
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3.7 HKB High Pressure Air Bag
3.71 Features

The HKB high pressure air bags have the
following features:

. provides a safer lifting alternativein
the presence of flammable liquids and
vapours;

. suitable for use on soft or marshy
ground;

. quiet operation and ideal for usein
restricted spaces,

. constructed of Kevlar reinforced, non-

slip neoprene rubber;

. resistant to continuous heat up to
+80° C and temporary exposure to
heat up to +110° C;

. resists cold to - 40° C; and

. tested to 20 Bar, minimum burst

pressureis 32 Bar.

Table 3l details the technical specification and
inventory of the HKB air bags.
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3.8 HAB High Pressure Air Bag
381 Modds

Three models of HAB air bag are currently in
use with the NSWFB:

. HAB 20 (early model);
. HAB 20 (new model); and
. HAB 29.

The differences between modelsisidentified
clearly in Table 3J.
3.8.2 Features

The HAB and HKB air bags (see Fig 3.11)
have the following features:

. they provide a safer alternative in the
presence of flammable liquids/
vapours;

. they are suitable for use on soft or
marshy ground;

. quiet operation ideal for usein
restricted spaces;

. they are constructed of steel or kevlar

reinforced, non slip neoprene rubber;

. they are resistant to continuous heat

up to 105° C (short term) and 65° C
(long term exposure); and

. they aretested to 16 Bar, with a

minimum burst pressure of 40 Bar.

Tew | STECIGATIONTOR | SPECHICATIONFOR | ug
Operating pressure 800 kPa 800 kPa 800 kPa

Lifting capacity 20t per bag 20t per bag 29t per bag
Dimensions (L x W x D) | 508 x 508 x 18 mm 511 x 511 x 20 mm 611 x 611 x 20 mm
Maximum inflated height | 282 mm 280 mm 333 mm

Maximum air volume 208 mm 188 mm 351 mm

Inventory

1 x pressure reducer;

1 x twin control valve/distributor;

2 x 5 m air hoses (in two colours);

2 x high pressure lifting bags (equal capacity);

Table 33 HAB High Pressure Air Bag Specification
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3.9 Air Bag Lifting Capacity

There is adirect relationship between the
lifting height and the capacity of air bags.
When the air bag isinflated, the effective
pressure area becomes smaller and as a result,
the lifting capacity of the bag decreases.

For thisreason it is vital that:

. prior to bag inflation - as much space
between load and bag is taken up; and

. wherever feasible - the maximum
surface area of the bag/sis covered
when lifting.

Early model Later model
O | I— @ | I—

H

Fig 3.11 HAB High Pressure Air Bags

Table 3K details the remaining lifting capacity
for aparticular lifting height.
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LIFT HEIGHT (MM) 20T 29T 40T 67T
20 19.2 26.5 35.0 62.8
40 14.8 22.0 335 60.0
60 12.0 20.0 32.0 58.4
80 104 17.2 290.2 535
100 8.8 14.8 27.0 50.3
120 7.2 13.2 235 43.2
140 6.0 10.8 215 415
160 46 9.2 19.0 39.2
180 34 7.2 16.2 36.0
200 2.6 6.0 14.2 32.0
220 1.8 4.8 12.1 28.0
240 1.2 3.6 10.3 255
260 0.9 2.8 9.0 23.0
280 - 18 7.1 20.0
300 - 12 6.0 18.0
320 - 0.8 4.6 16.0
340 - - 3.8 135
360 - - 24 11.2
380 - - 18 9.5
400 - - 0.9 8.0
420 - - - 6.0
440 - - - 5.0
460 - - - 4.0
480 - - - 3.0
500 - - - 18

Table 3K Remaining Lifting Capacity for a Particular Lifting Height

/\ NOTE

Low Pressure Air Bags always produce the
maximum lifting capacity at each height.
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4 HYDRAULIC PUMPS

4.1 Motorised Hydraulic Pumps
411 General Information

The NSWFB currently use both the Enerpac
PGR - 2041 (see Fig 4.1) and the Holmatro
(see Fig 4.2) motorised pumps for rescue
operations.

As with any motorised equipment, hydraulic
pumps are to be fully maintained and ready for
use. A unit should only be operated in awell
ventilated areafor efficient, safe operation, and
on level ground to allow for adequate
lubrication.

Fig 4.1 Motorised Hydraulic Pump (Enerpac
PGR - 2041)

=

i

i

i

Fig 4.2 Motorised Hydraulic Pump (Holmatro)
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41.2 Maintenance

All maintenance on a unit isto be recorded and
key tags attached to the pump to indicate dates
of last service to ail, air filter and spark plug
(see Table 4A).

A common problem with air filtersis that
operators tend to over-saturate the foam
elements. Once filters have been cleaned,
lightly oil the foam and wrap it in a soft cloth.
Stand on the element to squeeze out any excess
oil. Unwrap and refit element.

To check hydraulic oil level on the Enerpac,
remove filler plug and fill with Enerpac
hydraulic fluid until only 1 cm of air space
exists within the tank.

Refuelling should be done with clean, unleaded
fuel and using afunnel, in awell ventilated
area

41.3 Fud Tank Problems

Problems with fuel have occurred when over a
period of time, particles have made their way
into fuel tanks and have caused a small fuel
filter inside the tank to become blocked.

Regularly flush the tank to keep unit free of
this problem. If a problem occurs whilst
connected to atool (which isfully extended),
complicationswill ariseif the operator chooses
to change the tool. The pump reservoir will
overfill with oil and may not alow afull
retraction of the ram.

To obviate this problem, a simple solution
would be to turn the deadman's handle (see Fig
4.3) to close and pull the starter cord to crank
pump over. Thiswill slowly retract the ram.

/N NOTE

Thisaction needsto becarried out whilethe
tool isstill connected and selected to the
motorised pump.

Pull starter cord to turn pump

N

Turn to
close

Fig 4.3 Operation of Deadman’s Handle
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ITEM MAINTENANCE PERIODICITY
Engine ail Drain and replace with SAE 30 multigrade Changed every 25 hrs or 6 mths
Air filter Wash in kerosene, squeeze dry, saturate foam Every 25 hrsor 6 mths
with ail then sgueeze to remove excess
completely
Spark plug Remove and clean Reset gap every 100 hrsor 12 mths

Table 4B details the technical specification of

Table 4A Motorised Hydraulic Pump Maintenance

the Holmatro hydraulic pump.

Table 4C details the technical specification of
the Enerpac PGR - 2041 hydraulic pump.

/\ NOTE

(wherefitted)

Stowed with manual release valve CLOSED

Table 4B Holmatro Hydraulic Pump

Specification

ITEM SPECIFICATION ITEM SPECIFICATION
Pump type Single stage (directly connected Pump type single stage twin radial piston
radial plunger pump) pump
Drive 3.5 hp Briggs & Stratton petrol Drive Briggs & Stratton petrol motor,
motor, 3600 rpm air cooled 4 stroke
Fuel Unleaded petrol Fuel Unleaded petrol 0.75 | capacity
Weight 30 kgs (2 man lift) Weight 30kgs
Hydraulic tank 6 L capacity (to dipstick mark) Hydraulic tank 4.5 L Enerpac hydraulic oil
Enerpac hydraulic oil
Crank case oil 600 mls Multigrade Engine Oil
Crank case ail 600 mls multigrade motor ail
Spark plug type Champion RCJ8 gap set at
Spark plug type Champion RCJ 8 a 0.76 mm 0.76 mm
(0.3") gap
Max. Relief 72 000 kPa
Max. Relief 72 000 kPa valve setting
valve setting

Table 4C Enerpac PGR - 2041 Hydraulic Pump
Specification

4.2 Air Hydraulic Power Pump
4.2.1 Introduction

The NSWFB currently operate with the
Enerpac PA 1150 air operated, hydraulic pump
(see Fig 4.4).

The pump may be used in areas of confined
space where exhaust fumes from a motorised
pump would contribute to entrapment
problems. The pump isalso quieter and less
likely to ignite a flammable environment
however, it isnot intrinsically safe.
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Pressure release

Power On

R Dipstick and
N oil filler

™ Oil level

Fig 4.4 Air Hydraulic Power Pump

Table 4D details the technical specification of
the power pump.

ITEM SPECIFICATION
Oil Reservoir Capacity 13L
Weight (kg) 8.2kg
Max. Air Operating 700 - 800 kPa
Pressure
Air Consumption 250 L/min
Relief Valve Setting 70 000 kPa

Table 4D PA1150 Power Pump Specification
422 Maintenance

A dipstick islocated on the return line, that
incorporates an allen screw. Thereservoir is
checked by placing the dipstick in the hole, but
not screwing it in. The top mark on the
dipstick indicates the correct level.

4.2.3 Operation

To operate the pump, the following actions are
to be carried out:

. ensure that the pump has no pressure
at outlets (prior to connecting
hydraulic lines), by depressing the
release on the treadle;

. connect both hydraulic lines to the
unit ensuring that the lines are clean
by wiping couplingswith aclean cloth
(if necessary);

. connect hydraulic line or linesto a
tool, either single acting or double
acting, ensuring that the lines are
clean,

/N NOTE

WR4/WR5, 2005 and 2006 double acting
power rams may not be suitable.

. obtain a CABA cylinder, and lay
down the cylinder adjacent to where
the pump isto be used;

. obtain a pressure reducer from the air
tool kit and ensure O ring isintact,
hand tighten the reducing valve to the
CABA cylinder;

. connect hose to air/hydraulic pump;
and

turn CABA cylinder fully ON.

The unit may now be operated with the
commands power on, stop and power off for
single acting tools and the commands power
on and stop for double acting tools.

/\ NOTE

With double acting tools, the stop command
isnecessary for air conservation.
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4.3 Double Acting Air/Hydraulic
Turbo Pump

4.3.1 Introduction

This pump can be used with all NSWFB
double acting tools and nearly all single acting
tools. The only exception to the latter isthe
Enerpac WR4 (Wedge), because the speed of
operation cannot be controlled with a sufficient
degree of safety.

Fig 4.5 Double Acting Air/Hydraulic Turbo Pump
(Enerpac)

4.3.2 Operation

To operate the pump, carry out the following
actions:

. ensure that the pump has no pressure
at outlets prior to connecting
hydraulic lines, by depressing release
on treadle;

. connect both hydraulic linesto unit
ensuring that lines are clean by wiping
couplings with a clean cloth (if
required);

. connect hydraulic line or linesto tool,
either single or double acting,
ensuring that lines are clean;

/\ NOTE

WR4/WR5 may not be suitable.

. obtain a CABA cylinder, and lay
down cylinder adjacent to where
pump is to be used;

. safely crack open the cylinder.
Ensure the cylinder is pointed away
from any person;

. obtain a pressure reducer from the air
tool kit, and ensure O ring isintact.
Hand tighten the reducing valve to the

CABA cylinder;

. connect the hose to the air/hydraulic
pump; and

. turn the CABA cylinder fully ON.

The unit may now be operated with the
commands power on, stop and power off for
single acting tools and the commands power
on and stop for double acting tools.

Table 4E details the technical specification of
the Enerpac Double Acting Air/Hydraulic

pump.

ITEM SPECIFICATION

Air operating pressure | 600 - 800 kPa

Air consumption 5.6 min (20 700 kPa

cylinder)

Useable oil capacity 21L

Total oil capacity 25L

Max. oil operating 72 000 kPa
pressure

Weight 7.0kg

Table 4E Enerpac Turbo Pump Specification
4.3.3 Maintenance
To carry out an oil level check, remove the ail

filler plug and the oil should be level with the
bottom of the skirt.
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[B] CAUTION

The vent screw must always be unscrewed 1-
2turns. Failureto observethiscaution may
result in thetool not operating or damageto
the pump.

The pump casing is constructed of PV C plastic
so handle with due care.

4.4 Single Speed/Single Acting
Pump

The NSWFB currently use one type of single
speed/single acting pump which isthe Enerpac
P39 model (seeFig 4.6).

o

Fig 4.6 Single Speed/Single Acting Pump
(Enerpac P39)

Table 4F details the technical specification of
the P39 pump.

ITEM SPECIFICATION
Max. operating pressure | 72 000 kPa
Useable oil capacity 655 mls
Displacement per stroke | 261 cm?2

Table 4F Enerpac P39 Specification

441 Single Speed Pump Operation

Fig 4.7 details a schematic of single speed
pump operation and all itemsidentified by
alpha-numeric references are taken from this
figure.

A small plunger (A1) is moved up and down
by means of a handle/lever. Asthe plunger
travels up, hydraulic fluid isdrawn in from the
reservoir and past a check (non-return) valve.

When the operator applies aforce (F1) to the
handle the plunger travels down, hydraulic
fluid is pressurised past another check valve
and on to thetool. Aspumping continuesthese
check valves will open and close automatically
with the pressure differences that are created.

The manual release must be closed whilst
pumping. Opening thisvalve will return fluid
back to the reservoir. A spring isfitted to all
single acting hydraulic tools ensuring that the
fluid returnsto the reservoir whether thetool is
loaded or not.

Anin-built pressure relief valve will operate if
the pressure exceeds 72 000 kPa and relieve
such fluid back to the reservair.

Fig 4.7 Single Speed Pump Operation
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4.5 Two Speed/Single Acting Pump
451 Introduction

The NSWFB currently use the Enerpac P80
(see Fig 4.8) asthe only type of two speed/
single acting pump.

The advantage of this pump is that when there
isasmall load on atool, the pump can deliver a
large volume of fluid and achieve greater
efficiency.

Fig 4.8 Two Speed/Single Acting Pump
(Enerpac P80)

Table 4G details the technical specification for
the Enerpac P80 pump.

ITEM SPECIFICATION
Max. operating 0 - 3000 kPa (1st stage)
pressure 3000 - 72 000 kPa (2nd stage)
Useable il capacity | 2200 ml
Displacement per 1.6 cm? (1st stage)
stroke 2
2.4 cm~ (2nd stage)

Table 4G Enerpac P80 Specification
45.2 Operation

Fig 4.9 details a schematic of the two speed/
single acting pump operation, and all items
identified by alpha-numeric references are
taken from the figure.

Fig 4.9 Two Speed/Single Acting Pump
Operation

This pump has a two faced plunger working
and pressurising separate chambers within the
pump head. Acting in tandem, when the
plunger travels up, hydraulic fluid isdrawn in
to the chambers from the reservoir past two
check (non-return) valves.

Asthe operator applies aforce (F1) on the
lever/handle, the plunger travels down and the
fluid is pressurised, passing through two check
valvesand on to thetool. Inthisfirst stage, the
two chambers are hydraulically independent
and the pump is moving alarge quality of fluid
at relatively low pressure.

/N\ NOTE

The manual release must be closed whilst
pumping. Opening thisvalve will return
fluid back to thereservoir.

A spring isfitted to all single acting hydraulic
tools ensuring that the fluid returns to the
reservoir whether the tool isloaded or not.

As the pumping continues, these check valves
will open and close automatically with the
differencesin pressure that are created. On
two speed pumps, at a pressure of
approximately 3000 kPathe second stage
engages and avalve operatesthat will causethe
fluid under plunger face (A1) to return to the
reservoir with every stroke.
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Anin-built pressure relief valve will operate if
plunger (a) pressure exceeds 72 000 kPa and
relieve such fluid back to the reservair.

4.6 Two Speed/Double Acting Pump
4.6.1 Introduction

The NSWFB currently use both the Enerpac
P82 pump (see Fig 4.10) and the Holmatro two

speed/double acting pump for a variety of
rescue operations.

Fig 4.10 Two Speed/Double Acting Pump
(Enerpac P82)

Table 4H details the technical specification of

ITEM SPECIFICATION
Max. operating 0 - 3000 kPa (1st stage)
pressure 3000 - 72 000 kPa (2nd stage)
Useable oil capacity | 1600 ml
Max. relief valve 72 000 kpa
setting

the Enerpac P82 pump.
ITEM SPECIFICATION
Max. operating 0 - 3000 kpa (1st stage)
pressure 3000 - 72 000 kpa (2nd stage)
Useable oil capacity | 2200 ml
Max. relief valve 72 000 kpa
setting

Table 4H Enerpac P82 Specification

Table 4l details the technical specification of
the Holmatro two speed/double acting pump.

Table 41 Holmatro Two Speed/Double Acting
Pump Specification

/\ NOTE

The pump isto be stowed with therelief
valvein the open position.

4.6.2 Useof Double Acting Pump on
Single Acting Tools

The P82 two speed pump functionsin the same
manner as the P80, but has been adapted for
use with double acting tools. This pump, as
well as the more commonplace Holmatro
double acting manual pump may be used on
singleacting tools. Thiscapacity alongwithits
two speed function provides much more
flexibility for operatorsin its application.

When operated with single acting tools (see Fig
4.11) the pumps are to be connected in the
following manner:

. attach both male and female couplings
to the pump;

. attach the male coupling of the double
acting hose length to the tool in use;
and

. use the commands - power on, stop
and power off when operating single
acting tools.

/N\ NOTE

On receiving the power off command, the
manual release valve can be opened slowly
causing thetool to retract/house.
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When using doubl e acting tools, the commands
are power on and stop. Thetool can be
retracted by operation of the deadman’s
handle. The stop command is only necessary
to rest the person operating the pump handle.

i Cf

Fig 4.11 Connecting a Double Acting Pump to a Single Acting Tool

[#] CAUTION

Bewar e of the reaction forces of hydraulic
tools when cutting, spreading, pushing etc.
Doubleactingtools, particularly when in use
with petrol powered pumpscan quickly twist
with the following possible dangers:

e damagetotool;

e injury to patient;

e injurytooperator; or

* ineffective operation.
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) HYDRAULIC POWER RAMS

51 General Information

The NSWFB currently use Holmatro hydraulic
power rams (see Fig 5.1) for rescue incidents.
The smooth action of the plungersin providing
maximum stroke per pump action has
superseded the ram effect of conventional
rescue rams.

5.2 Holmatro Rams

The latest models of the Holmatro rams that

are used by the NSWFB are:

. model 2004U (single plunger);

. model 2005U (double plunger); and
. model 2006U (double plunger).

Model 2004U

Fig 5.1 Hydraulic Power Rams (Holmatro)

The features of the Holmatro power rams are
asfollows:

. fitted with a deadman’s handle with
built-in check valves to hold the load;

. compatible in operation with the
2008U Super Spreaders;
. double acting plungers extend and

retract hydraulicaly;
. suitable for use underwater;

. the handle incorporates arelief valve
(set at 35 000 kPa) which operates
automatically if the return hose is not
connected. Fluid will then bleed from
the rear of the handle; and

. hasa 16 t capacity throughout stroke.

Table 5A details the technical specification for
the Holmatro power rams.
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ITEM SPECIFICATION | SPECIFICATION | SPECIFICATION
FOR 2004U FOR 2005U FOR 2006U
Maximum Operating pressure 72 000 kPa 72 000 kPa 72 000 kPa
Maximum spreading force 16t 16t 16t
Minimum length (cross heads attached) | 540 mm 770 mm 970 mm
Maximum length (cross heads attached) | 790 mm 1270 mm 1670 mm
Weight 12 kg 15.5 kg 18.5 kg
Length of stroke 250 mm 500 mm 700 mm
(2 x 250 mm) (2 x 350 mm)

/\ NOTE

Theair/hydraulic pump (PA 1150) may not fully extend the 2005U and 2006U rams

Table 5A Holmatro Hydraulic Power Rams Specification

Table 5B details the technical specification for
the Holmatro Model 1040 power ram.

53 Holmatro Power Ram 1040

The NSWFB also uses an earlier model
Holmatro power ram which is designated as

Ram 1040 (see Fig 5.2).
ITEM SPECIFICATION

The ram has the following features:

Maximum Operating 72 000 kPa

. has a deadman’s handle with built-in pressure

check valvesto hold the load; Maximum Spreading force | 10t

. double acting plungers extend and Minimum length 700 mm
retract hydraulically; and (cross heads attached)
. . Maximum length 1100 mm
. the handle incorporates arelief valve (cross heads attached)
(set at 35 000 kPa) which operates
automatically if the return hoseis not Weight 12kg

connected. Fluid will then bleed from

the rear of the handle. 400 mm (2 200 mm)

Length of stroke

Table 5B Holmatro Power Ram 1040
Specification
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Fig 5.2 Power Ram (Holmatro 1040)

54 Cylinder Rams

The Cylinder Rams, used by the NSWFB
within the respective Enerpac kits have a
single acting, spring returned plunger whichis

either used independently or with attachments,
for lifting, pushing or spreading (see Fig 5.3).
The range of cylinder rams used by the
NSWFB isasfollows:

. model RC102;
. model RC104;
. model RC106;
. model RC256; and
. model RC506.

Table 5C details the technical specification for
the Cylinder Rams.

wopeL | MANAUAREUNE | CYUNCER [ o cancrry | CYHNEER
RC102 all 50 mm 78 cm?3 10t
RC104 all 100 mm (4") 152 cm? 10t
RC106 all 150 mm (6") 224 om? 10t
RC256 all 150 mm (6") 508 om® 25t
RC506 not P39 150 mm (6") 1127 cm?3 50t

Table 5C Cylinder Rams Specification

D.l. TRAINING MANUAL
FILE: W:\CDU\KERRIE\SPEL\VOLUME2\T5S5

VERSION A ISSUED DECEMBER 1996
© COPYRIGHT STATE GOVT OF NSW(NSWFB)1996



TOPIC 5 SECTION 5 PAGE 4 FIREFIGHTERS TRAINING MANUAL

. wedge head;
. cylinder plunger toe;
. cylinder collar toe;
. locking pin;
RC106 * flat base;
. screw extension;
. round flex head; and
. threaded connector.
/\ NOTE
. . No attachmentsare supplied for usewith the
Fig 53 Cylinder Rams RC256 and RC506 cylinder rams. When an
and RC106, the maximum load capacity is5
The Enerpac attachments are used with tonnes.
cylinder rams to extend their operating
capabilities as required for a given incident
(see Fig 5.4). The attachments that are used by
the NSWFB for rescue work are as follows:
. lock-on tube adaptors (male and
femal e adaptors);
. lock-on tube connector;
. snap-in accessory saddle;
. serrated saddle;
. extension tubes;
. lock-on threaded adaptor;
. threaded male saddle;
. dlip lock extension;
. threaded connector;
. 90° flex head;
. 90° V basg;
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Fig 5.4 Enerpac Attachments

55.1 Cylinder Base Attachments . 90° V basg;
The base of al rams are designed to accept the . flat base;
attachment of various accessories to enhance
their performance at arescue incident. The . RC102 - RC104;
attachments used by the NSWFB are as
follows: . wedge head;
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. 90° flex head; and

. round flex head.

/\ NOTE

The RC256 and RC506 rams are not fitted
with a cylinder base attachment, and no
accessories are supplied for use with them.

The cylinder base attachment isfirmly fixed to
the base of the cylinder by two allen screws
(see Fig 5.5). To remove the cylinder base
attachment and replace it with another, use the
three-in-one tool or a suitable allen key from
the Hand Tool Kit.

Fig 5.5 Method of Attachment of Cylinder Base
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6 HYDRAULIC KITS . 1x 3in1ltool;
6.1  General Information * 1x P39 Single speed pump;
The NSWFB currently uses Enerpac hydraulic : 1% WR15 Spreader;
kits for rescue incidents. Within the four
different Enerpac hydraulic kitsin use with the * 1 x WR4 Weage spreader or WRS;
NSWFB isall the pushing and lifting _
equipment firefighters would require from * 1 x RC106 Ram;
single acting tools . 1 x Cylinder base attachment;
The Enerpac kits are housed in four boxes, and .
areissued to all NSWFB stations as follows: : 1 x Thread protector;
. Box 1 and Box 2 to all NSWFB : 1 x Snap-in accessory saddle;
stations, . 1 x Threaded connector;
. Boxes 1, 2, and 3to al primary rescue _
units; and : 1x Flat base;
. Boxes 1, 2, 3and 4 to all salvage * 1x High flow pin adaptor;
appliances. . 1 x Pin high flow adaptor;
6.2 Enerpac Box 1 . 1 Serrated saddle:
The Enerpac hydraulic kit Box 1 (see Fig 6.1) _
contains the following items of equipment: 1 x Weage heed;
. 1 x Metal box: . 1 x Lynch pin; and
. 1 x Box 1 insert: . 1 x RC102 (secondary rescue only).
9 10
N
[T 1 —7 RC106

RC102
(secondary only)

P39

WR4

3in 1 tool
WR15

Serrated saddle
Wedge head
Pin to hi-flow
coupler

Hi-flow to pin
coupler

2 ]E

Fig 6.1 Enerpac Hydraulic Kit (Box 1)
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6.3 Enerpac Box 2

The Enerpac hydraulic kit Box 2 (see Fig 6.2)
contains the following items of equipment:

1 x Lock-on tube adaptor male;
1 x Lock-on tube adaptor female;

1 x Round flex head:;

. 1 x Metal box;
. 1 x 90° Flex head;
. 1 x Box 2 insert;
. 1 x Slip-lock or screw extension;
. 1 x 125 mm Extension tube;
. 1x90°V Base;
. 1 x 250 mm Extension tube;
. 1 x Cylinder collar toe;
. 1 x 450 mm Extension tube;
. 1 x Cylinder plunger toe;
. 1 x 750 mm Extension tube;
. 1x 1L Hydraulicail;
. 4 x Lock-on tube connectors;
. 1 x Lynch pin; and
. 6 x Locking pins;
. 1 x Lock-on threaded adaptor.
. 1 x Threaded male saddle;
1 Plunger toe
2 Oilcan
3 Threaded male saddle
4 Lock on threaded male adaptor
5 Lock on tube adaptors
6 Lock on tube connectors
o 5 O ° o 7  Collar toe
ﬂﬂlﬂ]ﬂ]ﬂﬂ o o o o 9 o ﬂﬂmﬂ”ﬂ]‘ 8 90°v base
9 Extension tubes
3 4 ’_\ mﬂmmm © 0 o o ol 10 Locking pins
10 11 Slip lock extension
WNWN ll—==== 11a Screw extension (later version)
T i<l == o 12 fexhead
2 nn|\|\|\|\|\|\|\|\|\|\|\|m|\|\|\|\|u .
11a o ‘

Fig 6.2 Enerpac Hydraulic Kit (Box 2)
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6.4 Enerpac Box 3 . 1 x RC102 Ram;
Box 3 upgrades the lifting capacity to 25t and . 2 X Cylinder base attachments;
provides additional ram sizes, and an extra P39
pump. . 2 X Snap-in accessories,
The Enerpac hydraulic kit Box 3 (see Fig 6.3) . 2 X Threaded protectors;
contains the following items of equipment:
. 1 x Threaded connector;
. 1 x Metal box;
. 1 x Flat base;
. 1 x P39 Single speed pump;
. 1 x Serrated saddle;
. 1 x RC256 Ram;
. 1 x Lock-on threaded adaptor;
. 1 x Snap-in accessory saddle;
. 1 x WR15; and
. 1 x Thread protector;
. 1 x Lynch pin.
. 1 x RC104 Ram;

RC102

Serrated Saddle
Lock-on threaded
adaptor

RC104

WR15

RC256

P39

WN -

~No o~

Fig 6.3 Enerpac Hydraulic Kit (Box 3)
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6.5 Enerpac Box 4 . 1 x Threaded connector;
Box 4 upgrades the lifting capacity to 50 t and . 1 x Thread protector;
provides additional ram sizes, and a P80 pump.

. 1 x Flat base;
The Enerpac hydraulic kit Box 4 (see Fig 6.4)
contains the following items of equipment: . 1 x Lock-on threaded adaptor;
. 1 x Metal box; . 4 x Lock-on connectors;
. 1 x P80 Two speed pump; . 1 x Threaded male saddl€;
. 1 x RC506 Ram; . 1 x Serrated saddle;
. 1 x RC102 Ram; . 2 x 450 mm Extension tubes;
. 1 x Snap-in accessory saddle; . 2 x 750 mm Extension tubes; and
. 1 x Cylinder base attachment; . 1 x Lynch pin.

RC102
Serrated Saddle
Extension tubes

1B Al

Lock-on threaded
adaptor
Threaded male
saddle

RC506

P80

o
[é)] ArWNPEF

||
By
L

~ o

Fig 6.4 Enerpac Hydraulic Kit (Box 4)
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7 SPREADERS

7.1 General Information

The NSWFB currently uses a variety of
spreaders for rescue incidents. The types of
spreaders that are used by firefighters consist
of the following:

Single Acting

. WR4 Wedge Spreader;
. WR5 Wedge Spreader;
. WR8 Wedge Spreader;
. WR15 Wedge Spreader;

Double Acting

. Model 1434 Universal Spreader;
. Model 1436 Universal Spreader;
. Model 1445 Super Spreader; and
. Model 2008U Super Spreader.

7.2 Wedge Spreaders

The NSWFB has arange of single acting
spreaders (see Fig 7.1) which form part of the
equipment supplied in the Enerpac hydraulic
kits. The technical specification for these
spreaders are detailed in Table 7A.

WR4

WR5

WR8

WR15

Fig 7.1 Wedge Spreaders (Models WR4, 5, 8 and
15)

7.3 Universal Spreader 1434

The NSWFB currently uses the Universal
Spreader model 1434, (see Fig 7.2) which has
the following features:

. double acting in its operation, arms
open and close hydraulically;

. can be connected to hand, petrol
powered and air/hydraulic pumps,

. adjustable handle;

. built in relief valve on deadman's
handle operatesif areturn lineis not
connected, causing oil to discharge
from the hole located between the
couplings,

. operates with non-toxic mineral base
Enerpac oil; and

. 1.5t capacity from aclosed arm
position, opening to 200 mm.
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MODEL MANUAL AIR SPREAD MAXIMUM LOCATED IN
PUMP CAPABILITY WIDTH CAPACITY BOX NUMBER
WRA4 all except air pumps 100 mm 34t box 1 only
WR5 all except air pumps 90 mm 1t box 1 only
WR8 al 300 mm 1t box1& 3
WR15 all 300 mm 15t box1& 3

Table 7A Wedge Spreader Specifications

. greater spread width and power, than
earlier model 1434;

. double acting in its operation, arms
open and close hydraulically;

. can be connected to all double acting
manual, petrol powered and air/
hydraulic pumps;

. the built in relief valve on the
deadman'’s handle operates if areturn

Fig 7.2 Universal Spreader (Model 1434) line i not connected, causing oil to

The technical specification for the Universal discharge from the hole located
Spreader 1434 is detailed in Table 7B. between the couplings; and
. operates with non-toxic mineral base
Enerpac ail.
ITEM SPECIFICATION

Maximum operating pressure | 72 000 kPa

Weight 17.5kgs
Length 730 mm
Spread width 200 mm
Spread power arms closed 15t

Spread power arms half open | 3t

Spread power armsfully open | 5t

Table 7B Universal Spreader 1434 Specification Fig 7.3 Universal Spreader (Model 1436)

) The technical specification for the Universal
74 Universal Spreader 1436 Spreader 1436 5 detailed in Tebie 7C.

The NSWFB currently uses the new series
Universal Spreader model 1436, (seeFig 7.3)
which has the following features:
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ITEM SPECIFICATION
Maximum operating 72 000 kPa
pressure
Weight 18.5 kgs
Length 730 mm
Spread width 325 mm

Spread power arms closed 15t

Spread power armshalf open | 8t

Spread power arms fully 15t
open

Table 7C Universal Spreader 1436 Specification

/\ NOTE

Some Universal Spreaders, in service
currently, arefitted with non-return valves
(check valves) that act so that thearms
remain exactly in position and do not move
when the pressuredropsor handleis
released. However, some early models do
not have thisfeature.

[#] CAUTION

If the spreader isunder load and you need
to open them further, DO NOT operatethe
deadman'shandlein a slow manner asthis
WILL cause a momentary collapse which
could produce problems. To avoid, thisthe
deadman’'s handle should be operated
smartly to gain full pressure. When the
required spread has been reached, the
deadman's handle should be smartly
released back to the neutral position, again
avoiding any possible collapse of the arms.

741 Check Valve
To identify a deadman's handle that offers

check valve protection, refer to Fig 7.4 for
details.

Fitted

Fig 7.4 Identification of Check Valve Protection

7.5 Super Spreader Model 1445

The NSWFB currently usesthe original series
of Holmatro spreader. It's versatility and safe
operation is combined with atough and
powerful construction (see Fig 7.5), with up to
4.7 t of spreading power. The features of the
Super Spreader 1445 are asfollows:

. can be connected to all double acting
manual, petrol powered pump or air/
hydraulic pumps;

. double acting - the arms open and
close hydraulicaly;

. built in non-return valve act so that the
arms remain exactly in position, and
do not move when the pressure drops
or handle isreleased;

. arms are made of heat treated, high
tensile chromium nickel stedl;

. built in relief valve in deadman's
handle, incorporating a valve that
operates when areturn lineis not
connected, detected when fluid
bleeds from the handle;

. teeth inside arms will crush pipes -
capacity 8t;
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. 3.7 t capacity from a closed arm
position opening to 680 mm; and

. operates with non toxic mineral base
Enerpac ail.

Fig 7.5 Super Spreader (Model 1445)

The technical specification for the Super
Spreader 1445 is detailed in Table 7D.

The features of the Super Spreader Model
2008U are asfollows:

. can be used on a hand, power or air/
hydraulic pump;

. chrome plated, U shaped carrying
handle. Easy to handlein all
situations,

. double acting - the arms open and

close hydraulically;

. arms, cylinder housing and yoke are
of high quality aluminium forgings;

. al aluminium parts are anodised,

. quick lock spreading tips, do not need
to be removed to attach chain
adaptors;

. spreading tips machined out of high

quality tool steel and hardened;

. arelief valve fitted to the deadman's
handle will bleed hydraulic fluid if a
return line is not connected; and

. 3.2 t capacity from aclosed arm
position opening to 835 mm.

ITEM SPECIFICATION
Maximum working pressure | 72 000 kPa
Spread distance 680 mm
Weight 26 kg
Length 920 mm
Width 310 mm
Spread force at tips:
arms closed 3.7t
arms half open 4.2t
arms fully open 4.7t
Closing force at tips:
arms closed 27t
arms half open 31t
arms fully open 35t

Table 7D Super Spreader 1445 Specification
7.6 Super Spreader Model 2008U

The NSWFB currently uses the new series

Holmatro Super Spreader, which islightweight

and has more power, with a spread capacity of
upto 6t (seeFig 7.6).

Fig 7.6 Super Spreader (Model 2008U)

The technical specification for the Super
Spreader 2008U is detailed in Table 7E.
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ITEM SPECIFICATION
Maximum working pressure | 72 000 kPa
Maximum spreading force 6.0t
Spread force half open 5.4t
Spread force from closed 3.2t
Spread distance 835 mm
Maximum crushing force 26t
(at tips)

Weight 18.5 kg
Length 960 mm
Width 300 mm

Table 7E Super Spreader 2008U Specification

The specially hardened tips (see Fig 7.7) are
easily exchangeable. Holes behind the tips
allow attachment of chain adaptors, the tips
need not be removed. The chain adaptors and
chains for the super spreader are of a suitable
length to facilitate a pulling action.

/\ NOTE

In operation, locking pinsshould beinserted
from the bottom pointing up. Hooksto face
up, or keep engraved face (NSWFB) on top

[#] CAUTION

Avoid aggressive use of armsduring useand
concentrate work on hardened sted tips.

Fig 7.7 Hardened tips

(see Fig 7.8).
Hook facing up
/ Engraving on top
C N D
Pins inserted from
bottom up
Fig 7.8 Chain Adaptor Locking Pin
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7.7 Super Spreader Adaptors the tips on the super spreader arms. Each
adaptor hasits own retaining pin. One chain
7.8 Adaptors length has only a clevis hook, the other chain

set has a clevis hook and a shortening hook.
Two chain adaptors with shortening hooks (see

Fig 7.9) are provided for use with the two 2 m
Chain Sets. The adaptorsfit into holes behind

Fig 7.9 Chains and Adaptors
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8 SHEARS

8.1 General Information

The NSWFB currently uses 3 models of Shears
as part of their hydraulic equipment that is used
at incidents requiring rescue. The shears may
be used to cut awie variety of materias
including:- door pillars, pipes, sheet metal, foot
pedals etc, but are not designed to cut high
tensile steel, spring steel, club locks, lock
hasps, torsion bars etc.

The types of Shearsthat are used are detailed
asfollows:

. Double Acting Shears Model 2011,

. Double Acting Shears Model 1412;
and

. Double Acting Shears Model 2001U.

8.2 Double Acting Shears Model
2011

The NSWFB uses model 2011 Shears (see Fig
8.1) fitted with the 1412 model blades. The
new style Shears are lighter, dightly more
compact and has the following features:

. deadman'’s handle with valve that
relieves hydraulic pressure if return
line not connected;

. chromium steel cutting edgesthat are
re-grindable;

. U shaped carry handle;

. relief valve operates automatically

when areturn line is not connected,
causing oil to discharge from the hole
located between the couplings;

. used with double acting manual,
power and air/hydraulic pumps; and

. recess will cut mild steel rod upto a
maximum of 16 mm diameter.

The technical specification for model 2011
Shearsisdetailed in Table 8A.

ITEM SPECIFICATION

Maximum working pressure | 72 000 kPa

Weight 9.5kgs
Length 600 mm
Blade opening 100 mm
Cutting force recess 19t

Cutting force blade centre 11t

Table 8A Shears Model 2011 Specification

/N NOTE

The Shear s should be stowed on the
appliance with the blades nearly closed (a
gap of approximately 6 mm).

Fig 8.1 Double Acting Shears (Model 2011)

8.3 Double Acting Shears Model
1412

The NSWFB currently uses model 1412 Shears
(see Fig 8.2) which are manufactured by
Holmatro. The Rescue Shears have the
following features:

. use Enerpac mineral base hydraulic
oil;
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. can be connected to double acting foot
pump, power pump or air/hydraulic
pump;

. cutting edgesthat are re-grindable and
made of chromium steel, hardened in
two phases;

. cutting jaws open and close
hydraulically;

. safe operation with the deadman’s
handle;

. bleed valve operates automatically

when areturn line is not connected;

. recess will cut steel barsto a
maximum diameter of 16 mm; and

. may be used underwater.

ITEM SPECIFICATION

Maximum working pressure | 72 000 kPa

Weight 14 kgs
Length 650 mm
Maximum width 250 mm
Blade opening 100 mm
Cutting force recess 18t

Cutting force in middle of 9t
jaws

Fig 8.2 Double Acting Shears (Model 1412)

The technical specification for model 1412
Shearsis detailed in Table 8B.

Table 8B Shears Model 1412 Specification

8.4 Double Acting Shears Model
2001V

The NSWFB currently uses the latest series of
Double Acting Hydraulic Shears, model
2001V, (see Fig 8.3) and it has the following
features:

. blades are made of high quality tool
steel, dual hardened and re-grindable;

. can be connected to hand/foot pump,
power pump and air/hydraulic pump;

. provided with a quick lock carrying
handle;

. cuts 25 mm round bar in recess; and

. relief valve operates automatically

when areturn line is not connected.
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Fig 8.3 Double Acting Shears (Model 2001U)

The technical specification for model 2001U
Shearsis detailed in Table 8C.

ITEM SPECIFICATION
Maximum working pressure | 72 000 kPa
Weight 13 kgs
Length 830 mm
Maximum width 220 mm
Blade opening 125 mm
Cutting force recess 29t
Cutting forcein blade centre | 18t

Table 8C Shears Model 2001U Specification

8.5 Shear Operation

Shears should, where possible, cut at right
anglesto thework. Thislessensthe possibility
of the blades splaying and minimises the
amount of damage and unnecessary cutting.
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9 CHAINS

9.1 General Information

The Chain Pull Set, or Lever Ratchet Hoist, isa
piece of equipment that can be used in any
position for safe hauling and lowering of up to
1.5tand 3t, for the larger set. The model
described below is made by FUJI and has been
used by the NSWFB as part of their rescue
equipment for many years. Both the 1.5t and
3t setsareidentica in operation and have the
following features:

. abraking device designed to hold the
load, independent of the ratchet
mechanism;

. designed with a handle length that

excludes the possibility of one
operator exceeding the safe working
load; and

. a chain gauge fitted to the end of the
chain to check chain stretch and hook
opening deformation (this only
applies to chain and hook on the
machine).

9.2 Chain Pull Set

When using a Chain Pull Set, it may be
necessary to place packing under the unit for
even load distribution and increased purchase
on the column. It isalso permissible for the
unit to be placed on its side so that the handleis
more conveniently positioned for use.

The Chain Pull SetisshowninFig 9.1.
9.21 Operation for a Column Pull

When using the adaptors and chains to move a
steering column on amotor vehicle. The
following actions are to be carried out:

. position the Chain Pull Unit with the
fixed hook facing up and positioned
towards the front of the vehicle;

. utilise wooden blocks (if required) to
spread the load or lessen the crushing
of panels;

. adjust the reeved chain length, by

placing the directional lever in the
neutral position and gently pulling the
chain through the unit to allow for the
operation to be completed in one
movement;

/N\ NOTE

3 links should be left loose, prior to loading.

. place afull round turn of chain around
the upper most section of the steering
column, and position the hook so that
the hook keeper faces the driver, and
as such the keeper is protected from
damage during the pull;

. position the aloy chain slings around
asuitable anchorage on the sub-frame,
and attach to the fixed hook of the
unit. Shorten the chain dling length as
required;

. position the handle as appropriate,
however, the chain entering the unit
under tension must not be fouled by
the loose chain exiting the unit;

. engage the directional lever (and in
turn the ratchet) in the UP position,
and load the chain pull set until the
desired displacement of the dash is
achieved; and

. to unload, engage the directional lever
in the DOWN position and unload.

When down loading, particularly where the
unit has been loaded close to its rated capacity,
the handle may be difficult to move. Sharply
moving the handle in the down direction will
enable the unit to be safely unloaded and the
handle operated with more moderate force.
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Fig 9.1 Chain Pull Set

9.22 Chain Pull Set Slings

These chains are made from Grade 80 alloy
and are fitted with a shortening hook at both
ends. There are two lengths of chain supplied
with the kit, theseare 1 x 5mand 1 x 3 m.

(] CAUTION

When reeving chain slings, the nip angle
should not exceed 120 degrees (see Fig 9.2)

Correct

Incorrect

Fig 9.2 Chain Sling Reeving

The strength of the ding relativeto its diameter
is detailed in Table 9A.

9.2.3 End-To-End Attachment

When attaching slings to each other to achieve
agreater length, it should not be done by
creating two eyes and passing one through the
other, it isrecommended to use a monkey grip
style of attachment (see Fig 9.3).

Fig 9.3 Monkey Grip Attachment

CHAIN PULL LINK SAFE WORKING LOAD SAFE WORKING LOAD
COMPATIBLE DIAMETER TONNES STRAIGHT TONNES REEVED
15t 7.1 mm 1.6 1.2
3t 10 mm 32 2.4

Table 9A Sling Strength

VERSION A ISSUED DECEMBER 1996
© COPYRIGHT STATE GOVT OF NSW(NSWFB)1996

D.l TRAINING MANUAL
FILE




FIREFIGHTERS TRAINING MANUAL TOPIC 5 SECTION 10 CONTENTS

SECTION TEN - WINCHES

CONTENTS
Section 10 Winches 1
10.1 General Information 1
10.2 Tirfor Winches 1
10.3 Associated Equipment 2
Section 10 [llustrations
Fig 10.1 Winch (Model TU16) 1
10.2 Winch (Models T516 and T532) 1
10.3 Superflex Sling Plaited Cable Configuration 2
Section 10 Tables
10A Winch Specifications 1
10B Compatible Sling Measurements 3
10C Superflex Sling Configurations 3
10D Tirfor Compatible Shackles 3
10E Winch Cable Specification 4
D.l. TRAINING MANUAL VERSION A ISSUED DECEMBER 1996

FILE: W:\CDU\KERRIE\SPEL\VOLUME2\T5S10.TOC © COPYRIGHT STATE GOVT OF NSW(NSWFB)1996



FIREFIGHTERS TRAINING MANUAL

TOPIC 5 SECTION 10 PAGE 1

10 WINCHES

10.1 General Information

Rescue situations often rely on the capability to
lift or pull loads in various positions. The
portable nature of the Tirfor Winch, used by
the NSWFB makes it a particularly useful
piece of equipment.

10.2 Tirfor Winches

The NSWFB currently uses 3 models of the
Tirfor winch, these are:

. model TU16 (see Fig 10.1);
. model T516 (see Fig 10.2); and
. model T532 (see Fig 10.2).

The features of each winch model are identica
and are asfollows:

. operatesin any direction and on an
entire length of rope;

. precision of rope travel and
portability;
. safe operation - shear pinsindicate

exceeded safe working load;

. safe hand over hand operating
principle; and
. kit comprises of Bow shackles - split

block pulley - 4 dlings.

The technical specification for these winches
are detailed in Table 10A.

SPECIFICATIONS

CAPACITY TU16 | T516 | T532

Capacity for safe 16t 16t 3.2t
lowering/lifting

Bow shackle 325t 3.25t 6.5t
capacity

Table 10A Winch Specifications

Shear pins

Fig 10.1 Winch (Model TU16)

Shear pin

// 7 L1 / ) L2

f'o)

o\ © ©

Fig 10.2 Winch (Models T516 and T532)
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10.2.1 Operation

To operate the Tirfor Model T516 and T532,
carry out the following actions:

. uncoil the wireropein astraight line
between the machine and the load,;

. release the small lynch pin and then
rel ease the anchor pin;

. rel ease the machine by pushing the
rope release lever towards the anchor
point until it locksinto position;

. ensure that both operating levers,
point in the same direction. Insert the
fused and tapered end through the
rope guide and push it through the
machine;

. pull the slack wire rope through the
machine by hand;

. put the sling into position and refit the
anchor pin, ensuring that it passes
above the machine wirerope. Refit
the small lynch pin;

. to engage the machine on the rope,
push the rope release lever
downwards and allow the lever to
travel back to its original position;

. place the tel escopic operating lever on
L1 and lock into position by twisting.
The machine is now ready for
forward;

. to reverse, simply place the telescopic
operating lever on L2 and lock it into
position, the load may now be
lowered or backed off; and

. whilst thewinchisto be stowed onthe
vehicle, therope release lever with the
rope removed, should be returned to
the engaged position, this allows the
machine to be stored without tension.

10.3 Associated Equipment

Thefollowing associated equipment isrequired
to be used in conjunction with Tirfor winches:

. Superflex dlings;
. shackles;

. pulley; and

. winch cable.

10.3.1 Superflex Slings

Superflex slings are constructed from
galvanised steel and are configured into high
tensile plaited cable, 12 ply in a4 by 3 Sinnet
lay (see Fig 10.3).

Fig 10.3 Superflex Sling Plaited Cable Configuration
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Differing lengths and diameters of sling cable
are available and Table 10B details the
appropriate length and diameter compatible
with the Tirfor models used by the NSWFB.

The Superflex dings can be used in avariety of
configurations, and the safe working load
(SWL) will vary according to the configuration
selected and the cable diameter used.

Table 10C details the sling configurations.

MODEL LENGTH DIAMETER 10.3.2 Shackles
TU16/T516 1m 13mm The Tirfor winch kit incorporates Bow
3am 15 mm shackles. Tablg 10D details which type to use
and the appropriate SWL.
T532 3m 28 mm
5m 28 mm
Table 10B Compatible Sling Measurements
SLING SLING
STANDARD | SLING SO SO CHOCKED | CHOCKED
CABLE CRADELING | CRADELING
DIAMETER EYE SINGLE LESS LESS ONTO ONTO
LENGTH FALL THAN 30° THAN 60° ROUND SQUARE
LOAD LOAD
13 mm 200 mm 15t 29t 26t 1.1t 0.8t
15 mm 230 mm 19t 3.7t 3.3t 1.4t 1.0t
28 mm 400 mm 7.0t 14.0t 12.1t 5.3t 35t

Table 10C Superflex Sling Configurations

TIRFOR COMPATIBLE TYPES CAPACITY SWL PIN DIAMETER
TU16 and T516 Bow 3.25t 19 mm
T532 Bow 6.5t 25 mm

Table 10D Tirfor Compatible Shackles
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10.3.3 Pulley

The TU16 and T516 winch kits are supplied

with a split block pulley of 3t capacity.

10.3.4 Winch Cable

Table 10E details the compatible winch cables
that should be sued with the Tirfor winches

used by the NSWFB.
TIRFOR MINIMUM
COMPATIBLE BUALLSUISA HENET IS BREAK FORCE
TU16 and T516 11 mm 10mand20 m 6/25 IWRC 8.7t
T532 16 mm 10mand30m 6/25 IWRC 18.4t

Table 10E Winch Cable Specification
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11 DRILLS

11.1 General Information

The NSWFB currently uses the Kango 950
Rotary Hammer Drill and the Bosch GBA 24
VR Cordless Hammer Drill for rescue work.

11.2 Kango 950

The Kango 950 rotary hammer provides
drilling capability in concrete, stone or
brickwork from 16 mm to 50 mm solid drill or

to 125 mm with core drill. The hammer also
has attachments for points, chisels and spades

(see Fig 11.1).

The technical specification and inventory for
the Kango 950 is detailed in Table 11A.

ITEM

SPECIFICATION

Rated watts input

1020 compatible with 2 kVa generator

1 x Dust shield

1 x 38 mm Point

1 x 400 mm Drill extension
1 x 380 mm Chisel

2 X pair Ear muffs

1x Lynchpin

1 x jar White paraffin

Drill rev/min 276 rpm (approximately)
Blows/min drilling 2000

Blows/min hammering 2200

Overadl length 675 mm

Weight 11.4 kg

Voltage 240V AC

Inventory

1x 25 mm spiral carbide drill with taper shank 1 x 50 mm Wide chisel

1 x 50 mm spiral carbide drill with taper shank | 1 x Drill holder

1 x Drilling handle 1 x Drill gjector

1 x 125 mm Core and pilot drill
1 x Pilot drill gector

1 x 355 mm Drill shank

1 x 150 mm x 400 mm Spade

2 x pair Protective goggles

1 x Metal carry box

1 x Depth gauge rod

1 x T handle 8mm hex wrench
1 x T handle ¥ A\F hex wrench

Table 11A Kango 950 Specification
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Trigger
Handle

Forward handle

/ Nose piece

Fig 11.1 Rotary Hammer Drill (Kango 950)

11.2.1 Kango 950 Operation

To operate the Kango 950 rotary hammer drill,
carry out the following actions:

. select drill holder and insert through
dust shield;

. smear white paraffin on drill holder
before inserting into the hammer/drill
nose piece;

. push latch bar acrossto lock in
position;

. select drill intended for use and insert

taper into drill holder;

. attach drill handle into casing for
either left or right handed operation;

. connect power lead into a suitable
extension lead (if required) with
weather proof couplings attached; and

. wearing eye, ear and suitable
protective clothing, commence
hammer drill operations by squeezing
the trigger and grasping the side
mounted drill handle.

[#] CAUTION

Caremust be taken whilst drilling concrete,
especially when the coredrill isin use, asa
severe backlash may be experienced when
thedrill encountersany reinforcing.

11.2.2 Hammer Operation

To operate the Kango 950 in hammer mode,
carry out the following actions:

. select either chisels, point or spade,
dependant upon application;

. attach dust shield and smear white
paraffin on shank beforeinserting into
nosepi ece;

. push latch bar acrossto lock in
position;

. connect power lead into a suitable

extension lead (if required) with
weatherproof couplings attached; and

. wearing eye, ear and suitable
protective clothing, commence
hammer operations by squeezing tool
trigger.
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11.2.3 Safe Working Practices . do not use the trigger lock function
whilst drilling; and
Always observe the following safe working

practices: . do not operate tool, unless points,
chisel, or drills, etc, are positioned on
. do not use tool in aflammable work surface.
atmosphere;
11.3 Bosch GBA 24 VR Cordless
. always wear eye protection; Hammer Drill
. protective footwear is aso important The Bosch GBA 24 VR Cordless Hammer
for operator safety; Drill (see Fig 11.2) operates from internal
rechargeabl e batteries.
. noise can constantly exceed
acceptable safe levels - wear ear Thetechnical specification for the Bosch GBA
muffs; 24 VR Cordless Hammer Drill isdetailed in
Table 11B.
. whilst drilling, backlash may occur,

use drill handle and adopt a
precautionary grip of the tool handles;

12
1 SDS - plus drill bit 8 Auxilary handle
(Spline Drive System) 9 Reversing switch
2 Dust protection cap 10 On/Off switch
3 Protection sleeve 11 Holding clamp
4 Depth stop 12 Battery
5 Drill chuck 13 Quick charge unit
6 Chuck holder 14 Indicating lamp (LED)
7 Impact - type stop switch 15 Contacts

Fig 11.2 Cordless Hammer Drill (Bosch GBA 24 VR)
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ITEM SPECIFICATION
Rotary hammer GBH 24VR
Power input 2710 W
Power output 180 W
Rated speed 650 rpm
Impact rate at no load 3000 rpm

Tool mount SDS-plus (Spline Drive System)
Drill operation Forward/Reverse
Weight with battery 3.5kg
Maximum drill diameter Concrete 14 mm
Steel 13 mm
Wood 20 mm

Inventory

2 X Batteries

1 x Instruction manual
1 x Charging unit

1 x 13 mm Chuck

1 x 16 mm Masonry drill
1 x 13 mm Masonry drill
1 x 10 mm Masonry drill
1x 6.5 mm Masonry drill

Table 11B Bosch GBA 24 VR Specification

11.3.1 Instructions & Safety Precautions

The cordless rotary hammer begins to operate
assoon asit is switched on, so the following
precautions should be observed:

. ensure that the battery is securely
fixed on the housing;

. do not put such aload on the hammer
that it stops moving;

. sharp bits ensure high-performance
drilling and help to preserve the drill;
and

. if the operating time decreases

considerably each time the drill is
used, thisindicates that the battery
needs changing.

11.3.2 Preparationsfor Use

If the drill is new, or has not been used for a
long time, the battery must be charged. The
battery and the charger have been designed to
suit one another, so use only thistype of
charger. To operate the drill, carry out the
following actions:

. switch on by pressing trigger;
. switch off by releasing trigger; and
. switch off the tool again when

removing from working surface.
11.3.3 Tool Insertion
When impact drilling into concrete or stone,
alwaysuse adrill bit with a SDS-plus shank.
The following points should be observed:

. the drill is kept by one ball and driven
by splines;
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. insert drill 1 with adlight twist;

. the drill must have some play in the
tool holder;

. to remove the drill, press sleeve 3
backwards and pull out the drill at the
same time.

/\ NOTE

Only usetoolswith clean, greased ends
(slightly smear end with petroleum jelly).

11.3.4 Using Standard Twist Drills

Insert the adaptor in the SDS drill holder 13
mm (¥2") capacity chuck attached. Operate the
drill only with impact mechanism in the OFF
position.

11.3.5 Safety Clutch

If the drill bit happens to bind or catch, the
safety clutch will operate. To re-engage the
hammer, dlightly tap the drill onto your work.

11.3.6 Quick Charge Unit

The red lamp indicates that charging isin
progress. Red lamp off indicates charging is
completed and prolonging the charging beyond
this point will not damage the battery.

It isnormal for the charger to become warm
while charging isin progress.

If charging two batteriesin succession, givethe

charger 15 minsto cool down between the two.

/\ NOTE

Do not chargethe battery if the room
temperatureisbelow 0° C or above 45° C.

11.3.7 Battery

For charging, remove the battery by pushing
down the two holding clamps projecting on
both sides while simultaneously pulling off the
battery. The following points should be
observed:

. do not use force;

. let the heated battery cool down prior
to charging;

. afull charge requires approximately 2
hrs,

. the battery can be recharged more
than 300 times;

. no special maintenance routineis
necessary;

. storein adry place shielded from
frost; and

. the ambient temperature must not
exceed 50° C.

11.3.8 Compensation Charging

The quick charging of the battery is completed
after approximately 2 hrs, and the charger then
switches to compensation charging.

Compensation charging serves the purpose of
counteracting the natural automatic discharge
of the battery. Your battery istherefore aways
charged and will suffer no damage, evenifitis
left in the charger for several days.

/\ NOTE

Thebattery operatesat full power only after
approximately three charges. Never put
empty batteriesin storage, but recharge
immediately or storein a connected charger.
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11.3.9 Cleaningand Care of Tool

The cooling vents on the motor housing and
the charger must always be kept clear and
clean.

[B] CAUTION

Replace a damaged dust protection cap
without delay. Any dust entering thedrill
holder can cause a malfunction.

Thedrill holder can be dismantled for cleaning
by pressing the sleeve backwards and
removing the protective cap. The sleeve can
now be removed from the shaft. Bewar e of
loose ball. Clean the parts and dlightly grease
them before assembly.
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12 HAND TOOL KIT

12.1 General Information

The hand tool kit currently used by the
NSWFB has been compiled to provide rescue
personnel with an immediate resource of
simple hand tools. These tools compliment
heavier rescue equipment, and provide the
rescuer with significant flexibility when

considering the methods and tools that can be
best employed to ensure a quick, safe and
effective rescue (see Fig 12.1).

12.2 Tool Kit

The Standard Hand Tool Kit comprisesthe
tools detailed in Table 12A.

INVENTORY
QTY ITEM QTY ITEM
1 Tool box with lynch pin 1 pair Insulated pliers
1 pair Multi grips 250 mm (Bar type) 1 pair Universal scissors
1 300 mm Shifting Spanner 1 pa!'r Right hand compound action tin
snips
1 150 mm Shifting spanner 1 Combination AF and metric socket set
1 Metric ring and open end spanner set 1 pair Vice grips
1 AF ring and open spanner set 1 Imperial allen key set 1/16' - 1/4'
1 Large phillips head screwdriver 1 Metric alen key set 1.5 mm- 6 mm
1 Medium phillips head screwdriver 1 Penetrating oil spray
1 Small phillips head screwdriver 1 450 mm Pipe wrench
1 90° Standard offset screwdriver 1 Ball pein hammer
1 90° Phillips head offset screwdriver 1 Marlin spike
1 Hacksaw frame 1 Lino knife
12 Hacksaw blades (18/24/32 tpi) 1 Impact driver set
1 19 mm Cold chisel 1 Lump hammer
1 25 mm Cold chisel

Table 12A Standard Hand Tool Kit Inventory
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Fig 12.1 Hand Tool Kit

12.3  Finger Kit

The Finger Kit is specifically designed for the
purpose of extricating trapped limbs and digits
inindustrial and domestic rescue situations.

Itisakit of precision toolswhich compliment
the Hand Tool Kit.

12.3.1 Long NosePliers

Thelong noseis used to reach into tight places
(seeFig 12.2). Thejaw tipsare serrated to give
afirm grip and the cutters can be used for
cutting steel wire.

Fig 12.2 Long Nose Pliers

12.3.2 Side Cutters

The construction of thistool gives excellent
leverage (see Fig 12.3). It isdesigned to cut
piano wire.
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Fig 12.3 Side Cutters

12.3.3 End Cutters

The double acting, heavy duty end cutters are
designed to give powerful leverage for efficient
cutting (see Fig 12.4).

Fig 12.4 End Cutters

12.3.4 Jewellers Snips (straight or curved)

Intended use is primarily the straight or curved
cutting of light gauge sheet metal.

12.3.5 Carbhide Rod Saw

Used for cutting glass, ceramics, glazed tiles,
aloy stedl, etc. It fits a standard hacksaw
frame.

12.3.6 Tool Handle or Pad Saw

Used to provide a secure handle for standard
hacksaw blades and junior hacksaw blades.
The newer style adjustabletool handlewill aso
accept needlefiles.

12.3.7 Needle File Set

A set of six needlefiles are provided. Thefile
shapes are round, half round, square,
triangular, warding and flat.

12.3.8 Feder Gauge

The thin metal feelers are used to provide
protection when cutting to release digits or
limbs at domestic or industrial incidents.

12.3.9 Junior Hacksaw

This can be used to cut metal, wood, plastics
and many other materials (see Fig 12.5). Both
wood and metal cutting blades are available.
To replace a blade the front end of the frameis
compressed against a solid surface.

Fig 12.5 Junior Hacksaw

12.3.10 Hacksaw Blades

The 18 tpi isused for cutting soft metals,
plastics, etc. The 24 tpi bladeis used for
general use and the 32 tpi blade for cutting
very hard metals.

12.3.11 Dental Mirror
Used for the inspection of hidden areas (see Fig

12.6). The mirror magnifies the object being
inspected.
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Fig 12.6 Dental Mirror

12.3.12 Retractable Knife

Thishasavery sharp blade for general purpose
cutting (see Fig 12.7).

Fig 12.7 Retractable Knife

12.3.13 Additional Items

. small scissors,

. tweezers (1 pair rounded/1 pair
pointed);

. tape measure;

. ring cutter;

. windscreen removal tool;

. splinter probe;

. paraffin jelly;

. insulation tape;

. penetrating oil; and
. string.
12.4  Ring Cutter

As acomponent part of the Finger Kit, the
Ring Cutter compliments other means of
removing rings from fingers (see Fig 12.8).

/\ NOTE

This specialised implement isto be strictly
confined to the removal of rings and soft
metals generally used in jewellery.
Replacement discs are available through
any jewellery wholesaler.

Minimal pressure required during
cutting through scissors action grip

Replaceable
cutting disc

When this gap closes
cut is complete

¢ |

H Groove accepts ring to allow it to
be held firmly during cutting

Fig 12.8 Ring Cutter

12.4.1 Ring Cutter Operation

Thefollowing procedureis provided as aguide
for when the Ring Cutter is used:

. seat the patient comfortably with the
hand resting on atable of similar flat
surface;

. with the patients palm facing down

(preferably), slide the grooved head of
the pivot arm between the finger and
the section of the ring to be cut;
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. slide afeeler gauge, or place of piece
of tape, in any area of possible skin
contact with the cutting disc;

. engage the cutting disc on the surface
of the ring by gently squeezing the
scissor action grips. The ring should
sit square against the end of the
grooved section, to provide aright-
angle cut;

. with minimal squeezing pressure,
score the soft metal surface of the
ring, by slowly turning the T piece
clockwise;

. once the surface has been scored,
maintain the position of the cutter, and
with agentle action, continue until the
ring is completely severed; and

. remove the ring cutter and place 2
loops of string through the cut-gap of
thering. Pull the 2 loopsin opposite
directions - thiswill provide agentle
method of opening the ring
sufficiently for it to be removed.

12.5 Windscreen Removal Tool

The windscreen removal tool is designed to cut
the adhesive bonding when removing bonded
windscreens in rescuing trapped persons at a
motor vehicle accident. It consists of aplaited
L shaped blade secured to a solid aluminium
handle (see Fig 12.9).

Fig 12.9 Windscreen Removal Tool

A pulling handleis affixed by means of acable
near to the base of the main handle. Thisis
used to draw the tool when the bladeis placed
in position.

12.5.1 Features

The Windscreen Removal Tool isbest suited to
flexible adhesive bonding which is the most
common form of windscreen fixing. It canalso
be used on other types of bonding such as soft
bonding.

1252 Safety

When using the Windscreen Removal Tool, the
operator and assistant must wear gloves and
eye protection.

1253 Operation

To use the Windscreen Removal Tool, carry
out the following procedure:

. the blade of the tool should be placed
in line with the glass edge and used to
pierce the bonding;

. the blade isthen turned through 90° so
that it penetrates the bonding between
the glass and the car body; and
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. hold the tool at adlight angle, away
from the line of pull, the bonding can
be cut by steadily drawing the tool by
the pulling handle

/\ NOTE

Thetool isheld at a dight angle to prevent
the blade from snagging and water will
enhance the cutting operation.

1254 Service
The cutting edge of the blade should be kept

free of nicksand dents. It should be sharpened
with afinefile.
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13 PORTABLE GENERATORS
AND LIGHTS

13.1 General Information

There are two portable 240 V electrical
generators currently in use with the NSWFB.
These are the Dunlite 1000 W and the
Powerlite 2000 W generator.

13.2  Dunlite 2000 W
The Dunlite 1000 W portable generator is used

by the NSWFB at incident groundsto provide
power for lighting (see Fig 13.1).

ITEM SPECIFICATION

Generator 1000 W Alternator

Voltage 240V

Amperage | Upto4.2 A (do not exceed)

Drive 4 hp, 4 cycle Briggs and Stratton
petrol Motor, 3600 rpm air cooled

Fuel Unleaded 0.9 L capacity

Qil 0.6 L of SAE 30 or multigrade motor
oil

Spark plug | Champion RCJ8 at 0.76 mm gap

Fig 13.1 Portable 1000 W Generator (Dunlite)

The specification for the Dunlite 1000 W
generator isdetailed in Table 13A.

Table 13A Dunlite 1000 W Generator
Specification

13.2.1 Operation of Dunlite 1000 W

To operate the Dunlite 1000, use the following
procedure:

. check petrol level;
. check oil level;
. connect electrical leads from the

generator to the required equipment,
ensuring that the weatherproof
couplings enclosing the plugs are
connected, and hand tightened,

. turn power switches OFF;
. move the choke control lever to the

CHOKE position. A warm motor
requires less or no choke than a cold

motor;

. move the stop lever to the ON
position;

. connect the earth lead. Do not use

unless generator is correctly earthed;

. steady the generator with one hand
and grasp the recoil starter grip in the
other, then pull until resistance from
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compression isfelt. Pull the cord
rapidly to overcome compression and
to prevent kickback, and start the
motor;

. return the starter grip slowly. Repeat
If necessary with the choke opened
slightly. When the engine starts, open
the choke gradually;

/\ NOTE

If the motor floods, move the choke lever to
RUN and the stop switch to OFF, and pull
the starter six times. Movethe stop switch
to ON and start the motor.

. when the motor is running smoothly
the equipment can be switched ON,
however, the load must be added
gradually. I1t's agood practiceto let
the generator adjust to the load with
approximately a2-4 secsdelay in
switching on and off the second
appliance; and

. once operations are complete, turn the
electrical switch OFF. If a second
applianceisin use, wait 5 secs before
switching it off. Then move the stop
switch to the OFF position.

13.3 Honda Powerlite 2300 W

The Honda Powerlite 2300 W portable
generator is used by the NSWFB at incident

groundsto provide 240 V power (see Fig 13.2).

0000000

s ——
W=
=
=
= =
=,

Right side

Fig 13.2 Portable 2300 W Generator (Honda
Powerlite)

The specification for the Honda Powerlite
2300 W generator is detailed in Table 13B.

ITEM SPECIFICATION

Power 2300 W

Voltage 240V

Amperage | 8.4 A (do not exceed)

Drive 5.5 hp, Honda petrol motor, 3250 rpm
air cooled

Fuel Unleaded 3.6 L capacity

Qil 0.6 L of SAE 30 or multigrade motor
oil

Spark plug | ND W20 EPR-U at 0.76 mm gap

Table 13B Honda Powerlite 2300 W Generator
Specification
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/\ NOTE

Thismotor hasalow oil level sensor, which
will shut the motor down should there be a
low ail level, or if the unit is operated on a
slope.

13.4  Operation of Honda Powerlite
2300

To operate the Honda Powerlite 2300, use the
following procedure:

. check petrol level;
. check ail level;
. drive earth spike into the ground and

connect the earth wire;

. connect electrical leads from the
generator to the required equipment,
ensuring that the weatherproof
couplings enclosing the plugs are

connected and hand tightened,;
. turn power switches OFF;
. turn fuel valve to the ON position;
. turn the choke lever to the CLOSE

position. A warm motor requires less
or no choke than a cold motor;

. move the throttle control lever lightly
to the | eft;

. turn the engine switch to the ON
position;

. steady the generator with one hand

and grasp the recoil starter grip in the
other, then pull until resistance from
compression isfelt. Pull the cord
rapidly to overcome compression and
to prevent kickback and start the
motor;

. return the starter grip slowly. Repeat
if necessary with choke opened
dlightly. When engine starts, open the
choke gradualy;

/N\ NOTE

If motor floods, move the choke lever to
open the throttle lever fully, the engine
switch to off, and pull the starter six times.

. when the motor is running smoothly
the equipment can be switched ON,
however, the load must be added
gradually. I1t's good practice to let the
generator adjust to the load with
approximately a 2-4 secsdelay in
switching on and off the second
appliance; and

. once operations are complete turn the
electrical switch OFF. If a second
applianceisin use, gradually switch it
off. Then move the stop switch to the
OFF position.

/\ NOTE

All these model generatorsarefitted with an
earth leakage circuit breaker (ELCB),
which will operate should a fault develop in
a piece of equipment being used. Thefault
isto belocated beforethecircuit breaker is
reset. 1f no fault islocated, the piece of
equipment isto be withdrawn from service
and checked by a licensed electrical
contractor.

13.4.1 Service Checks

The ail isto be changed every 25 hrs, or 6
monthly. A key tag with date of last ail
change/service is recommended.

To check ail level of the Honda Powerlite
2300 W Generator, remove and wipe the oil
filler cap/dipstick, insert the dipstick but do not
screw itin.
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Remove and check the dipstick. The oil level
on the Powerlite 2300 is considered to be full
when the oil reaches the thread of the filler

plug.

/N\ NOTE

Never wash paper cartridgeair filters.
Clean by tapping gently on aflat surface.
Replace if excessively dirty.

13.5 500 W Flood Lights

500 W Q1 flood lights are currently being used
by the NSWFB and are most frequently fitted
to Hella tri-pods

An electrical connection is made to each light
viaalead which has a male weatherproof
coupling on it and is fitted with a10 A plug.

13.6 150 W Caged Lights

The cage light that is used by the NSWFB has
been designed to provide good illumination
while protecting the globe from damage. If a
bulb fails, a120 W globe may be used with the
cagelight, if a 150 W replacement globe is not
available.

Check that a rubber weatherproof ring exists
between the globe and the socket. An
electrical connectionismadeto eachlight viaa
lead which has a male weatherproof coupling
onit, fitted with a10 A plug.

13.7 Electrical Power Leads

Power leads of 20 m lengths are currently
being used by the NSWFB. 15 A power leads
are used which are fitted with 10 A plugs.

Weatherproof couplings are fitted to each
power lead, but these fittings are not
waterproof.
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14 MISCELLANEOUS
EQUIPMENT

14.1  STIHL TS 350 Power Saw (Cut
Quick)

At factory fires, roller shutter door accessis
often required, for which thistool (see Fig
14.1) isideally suited. However, the Power
Saw has many rescue orientated purposes
including industrial entrapments which are
explored more fully in practical training
sessions. A sound working knowledge of this
tool isessentia as some techniques will place
great demand on your proficiency.

14.1.1 Features

The STIHL TS 350 Power Saw has the
following features:

. adjustable whedl guard;

. centrifugal clutch;

. adjustable drive belt tensioner;

. flame arrester on muffler; and

. throttle trigger interlock (safety lock).

ITEM SPECIFICATION
Engine type Single cylinder 2 stroke
Enginesize 60 cc
Plug gap 0.5 mm
Weight Approx 12 kg
Fuel type 2 stroke/unleaded mix 25:1

with Stihl 2 stroke oil 50:1
Cutting discs
Type Steel or masonry
Size 300 mm diameter, 20 mm bore,
3.4 mm thickness
Speed rating 5460 rpm
Spindlespeed | Maximum acceptable 5100 rpm

(Wheel must be rated faster than
spindle)

Fig 14.1 Power Saw (STIHL TS 350)

Thetechnical specification for the STIHL TS
350 Power Saw is detailed in Table 14A.

Table 14A STIHL TS 350 Power Saw
Specification

14.1.2 Cutting Discs

Two types of abrasive cutting discs are used
with thissaw. Thediscsaresimilarin
appearance, but are identified by the central
labels (paper washers) which are necessary in
thefitting of adisc. These washers bear the
word metal or masonry.

The metal cutting abrasive disc is used for:

. cutting steel; and

. non ferrous metals.

The masonry cutting abrasive disc is used for:

. concrete;

. brick;

. stone; and

. earthenware pipes etc.
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/\ NOTE

When using this equipment an oper ator
might bear in mind the following when at
the scene of an incident:

(1) Should a metal disc continually clog
when cutting soft non ferrous metalssuch as
copper or aluminium, a masonry type disc
may be used. Although the disc will rapidly
reduce in diameter, less clogging will occur.

(2) It may also befound that a masonry
discissuitablefor cutting fibreglass,
although it is stressed that every precaution
must be taken to protect the operator and
thosein theimmediate vicinity from the
consider able amount of fibreglass dust by
the use of goggles, respirators etc.

142 Davey Pump

The NSWFB currently operate only one model
of Davey pump - model 8187 (see Fig 14.2).

The Davey pump is a high pressure portable
pump used to extract water from an external
source such as awater tank, dam or swimming
pool. The pump can also be used to provide
pressure and pumping power for hosing,
multiple sprinklers or pushing water up steep
hills.

The pump isfitted with one 38 mm and two
25 mm Sorz discharge outlets and one 38 mm
suction inlet. 1t comes complete with aroll
cage for storage on afire appliance.

The technical specification for Davey pump
model 8187 isdetailed in Table 14B.

ITEM SPECIFICATION
Engine type Honda GX140 4 stroke air-
cooled single cylinder
Engine size 144 cc
Max. power 5 HP @ 3600 rpm
Max. flow 3951 L/min

750 kPa

Max. head pressure

Table 14B Davey Pump Specification (Model
8187)

Fig 14.2 Davey Pump

14.3  Safety Lamps
14.3.1 Wolflite Safety Lamp

The Wolflite (see Fig 14.3) is arechargeable
battery powered safety hand lamp, whichis

approved and certified for safe usein awide
range of explosive atmospheres.
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Fig 14.3 Safety Lamp (Wolflite)

14.3.2 Sabrelite 2000

The Pelican Super Sabrelite 2000 is
intrinsically safe and completely waterproof. It
has been tested by the Sandards Association of
Australia and the Workcover Authority inan
explosive atmosphere (Class 1 Zone 0) and
complies with AS 1826, 1983.

The torch is 190 mm in length and has a body
made from lightweight, high impact Cyclolac
resinwhichisyellow in colour. Thelensof the
torch is made from polycarbonate Lexan.

The Laser Spot Xenon lamp module producesa
tightly focused white beam of light, and is
powered by three 1.5 v C cell batteries.

The Sabrelite has a three-way attachment
system consisting of:

. abelt spring clip;
. astainless steel split ring; and
. alanyard.

The unit isto be affixed to the right hand side
shoulder harness of each BA kit by means of a
snap hook. Thiswill alow easy identification
when inventory audits are made. The torch
must be tested each time a pre-operational BA
check is performed.

Fig 14.4 Safety Lamp (Sabrelite 2000)

14.4 The Crib Block Set

The six piece Crib Block Set is carried on
Salvage/Rescue Appliances, and isdesigned to
compliment existing block sets (see Fig 14.5).
This kit enables rescue operators further
flexibility in stabilisation and extra packing in
high lift operations. It enables crewsto
construct pigsty or box cribs.

600 mm

100 mm
75 mm

Fig 14.5 Crib Block Set

14.5 Patient Protection Shields

Primary Rescue Units carry two each of the
three shields designed for patient protection.
The shields are stowed flat (not rolled),
preferably where rescue boards are located on
the appliance. The shieldsare designed to give
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maximum physical protection and
psychological reassurance to the entrapped
patient (see Fig 14.6).

1000 mm

500 mm

430 mm

Fig 14.6 Patient Protection Shields

1451 Small Rigid Shield

The small rigid shield is made from 3 mm
Lexan. Lexanisapolycarbonate, smilar to the
face visor on firefighter's helmets. The shield
isrigid, but may be flexed around a patient to
suit the situation.

It has high impact strength and will not shatter.
The shields should be positioned between the
patient and any rescue tools being used during
the extrication procedure. It will protect the
patient from accidental contact with the rescue
tool. Also, it will protect the patient from any
part being cut, pushed, or pulled from
impacting on them.

Transparent shields have many advantages
over salvage sheets, blankets, etc. By being
transparent, the patient does not feel isolated
from his/her rescuers, and the rescuer always
knows exactly where their patient isin relation
to the rescue tool. Patient carers (NSWFB
First Aiders and Ambulance Officers) are not
restricted in their movements, and the shields
do not block the vital light needed to tend to
their patients.

/N\ NOTE

These shieldsarefor patient protection, and
are not to be used for spinal immobilisation
or patient removal.

14.5.2 Largeand Small Flexible Shields

The large and small flexible shields are both
made from 5 mm flexible PV C (burn rate -
slow to self extinguishing), and both can be
used for the same purposes as the rigid shield,
and have the same advantages over other forms
of patient protection now used.

These shields can also be used in glass
management, windscreen removal.

145.3 Maintenance

All shields should be cleaned with warm soapy
water after use and allowed to dry in a shaded
area before restowing. If the shields comein
contact with blood products, they should be
sterilised with BA disinfectant.

/\ NOTE

Glass diverstend to become embedded into
theflexible PVC shields. If theshieldsare
used against broken glassthat face should
not then be used against patients or
rescuers. Flexible PVC shields should be
inspected carefully for glass shardsand any
found should be removed and disposed of.
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1454 TheWooden Block Set

The 17 piece wooden block set iscarried in a
canvas bag and is an essential component of
Rescue Kits (see Fig 14.7). Thereare 14
hardwood or laminated blocks as detailed in
Table 14C.

ITEM SPECIFICATION

No. 1 1x Large base

(750 mm x 200 mm x 75 mm)
No. 2 1 x Square base

(200 mm x 200 mm x 75 mm)
No. 3 1 X Thin square base

(200 mm x 200 mm x 50 mm)
No. 4 2 x Rectangular bases

(200 mm x 100 mm x 75 mm)

No. 5 2 x Thin rectangular bases

(200 mm x 100 mm x 50 mm)
No. 6 2 x Large half wedges

(200 mm x 100 mm x 50 mm)
No. 7 1 x Small half wedge

(150 mm x 50 mm x 25 mm)
No. 8 2 x Large wedges

(200 mm x 75 mm x 300 mm)
No. 9 2 x Small wedges

(75 mm x 50 mm x 200 mm)
Softwood No 1 (150 x 70 x 45 mm)
plugs No 2 (150 x 50 x 20 mm)

No 3 (100 x 25 x 12 mm)

Table 14C Wooden Block Set
1455 Soft Wood Plugs
Three soft wood plugs are also supplied with

each block set. Softwood plugs on salvage
appliances are stored in the Gas Repair Kit.
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Fig 14.7 Wooden Block Set

14.6  Pickets and Groundplates

The picket and ground plate anchor system has
been developed to provide a versatile and
strongly constructed anchor. 1t may be used
where a suitable natural or artificial anchor is
not readily available. It can be used in four
configurations:

. single plate;

. inline;

. vee; and

. picket holdfast.

14.6.1 Estimated Holding Capacity

The estimated holding capacity for each
configuration is as follows:

. single plate holds approximately 2 t;

. in line holds approximately 3.25t ;

. vee holds approximately 3 t; and

. 3:2:1 picket holdfast holds
approximately 2t (see Fig 14.8).

Tests have been carried out by the NSWFB on
all four systemsin firm ground. The various
configurations were loaded to the specified
tonnages, at which point the pickets began to
bend dlightly and move forward in the ground.
It is obvious that these loadings will vary
greatly depending on compactness and type of
soil (see Fig 14.8).

14.6.2 Inventory

. 2 x Ground plates;
. 8 x Pickets; and
. 2 x Bow shackles (large).

14.6.3 Safe Working Practice

Whenever the ground plate and picket system
isbeing used, afirefighter must be placed so as
to observe the system throughout the operation.

[#] CAUTION

Bewar e of underground services when
constructing an anchor.
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Single ground plate with pickets Two ground plates in-line with pickets

3:2:1 Picket configuration

Two ground plates - V configuration

Fig 14.8 Pickets and Groundplates

14.7 Harpoon Descender The Harpoon has been tested to destruction,

which occurs at considerably greater than
The NSWFB currently uses the Harpoon (see 5000 kg. However, distortion begins to occur
Fig 14.9) which is afixed friction descending at 4500 kg.

device. Itisdrop forged from high grade
aluminium aloy and polished or burnished to a
smooth surface.
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The Harpoon descending device can be used
for the following functions:

. alowering device from above and
below;

. away of securing arope without
knotting it;

. a self rescue device; and

. abelay or safety brake.

14.7.1 Inspection

The Harpoon should be inspected visually
before and after use for damage and for deep
grooving caused by continual usage. The
device can be checked by suspending it from a
piece of string, etc, and gently tapping it with a
carabiner. If the deviceisin good structural
condition, with no cracks, it should give atrue
lasting ringing sound. If the deviceisin
unsound structural condition it will emit ashort
flat ring.

The Harpoon should be removed from service
if one of the following has occurred:

. it has been dropped from greater than
body height (if dropped from less than
body height it should be tested in the
manner described above);

. if it has been grooved to a depth of
greater than 5 mm; and

. if the above test indicates that the
device is damaged.

Fig 14.9 Descender (Harpoon)

14.8 Side Gate Rescue Pulley
A side gate rescue pulley can be used:
. to redirect aropeline;

. to clear arope line from abrasion on
rough surfaces; and

. to offer amechanica advantage.

Fig 14.10 A Typical Side Gate Rescue Pulley

Table 14D details the specification of the Side
Gate Rescue Pulley.
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SPECIFICATION DETAIL

Construction of The cheeks are made from

Riley Side Gate stainless steel with aDelrin
Sheave

Sheave Diameter 50 mm

Capacity up to 13 mmdia

Rated Strength 1500 kgs

SWL 250 kgs

Table 14D Side Gate Rescue Pulley
Specifications

14.9 Stokes Litter

There are several types of Stokes Littersin
common use by Rescue Services. The
NSWFB uses alitter made by DHS Pty Ltd. It
consists of an aluminium tubular frame with a
crosslinked yellow plastic pan, large enough to
accommodate a spine board (see Fig 14.11).

Fig 14.11 Stokes Litter

The overal dimensions are as follows:

Length: 2160 mm
Width: 650 mm
Height: 240 mm

Weight: 10 kg

The SWL for thisitem of equipment is 300 kg.

Accessories include four adjustable restraint
straps and afour point lifting sling (see Fig
14.12).

Fig 14.12 Stokes Litter Accessories

14.10 Safety Helmet

For rescue operations that involve any degree
of climbing, NSWFB rescue operators wear the
lightweight helmet (see Fig 14.13).

The helmet is constructed of fibreglass and can
be fitted with a Petzl zoom light.
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Fig 14.13 Safety Helmet
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	2. If the power rams are not available, use back t...
	3. If you use the base of the B Post as a ramming ...
	4. Place support blocks under the sill and maintai...
	5. You must free the casualty’s legs first, and yo...
	6. You can also roll the dash by placing a ram bet...
	7. You can roll the dash by using two rams, one on...
	2.16.6 Winching the Dash

	Fig 2.24 Winching the Dash Technique
	1. Stabilise and secure the vehicle
	2. Remove the side and the roof. Do not remove the...
	3. Identify suitable remote anchor in the front an...
	4. Attach chains or a Steel Wire Rope (SWR) sling ...
	5. Take up all the slack in the sling
	6. Attach chains or a SWR sling under the steering...
	7. Attach the winch and adjust the tension
	8. Attach the winch and adjust the tension
	9. Remove stabilising blocks
	10. Cut the gusset of the A Posts on both sides of...
	11. Carefully use the winch to move the dash clear...
	12. Replace the stabilising blocks

	Table 2K Winching the Dash Technique
	1. Place a soft protective cover over the dash to ...
	2. Be sure that the anchors and anchor points are ...
	3. Use a split block to obtain a ratio of 2:1 mech...
	4. If space at the front of the vehicle is restric...
	5. You can also use this technique with a chain-pu...
	6. Place support blocks under the sill and maintai...
	7. Place wedges into the strategic cuts: pack as y...
	2.16.7 Exposing the Footwell

	Fig 2.25 The Footwell Exposure - Method One
	1. Stabilise and secure the vehicle
	2. Remove the front door
	3. Use shears to cut the A Post just below the das...
	4. Crush the sidewall with spreaders, then use the...

	Table 2L Exposing the Footwell - Method One
	1. You may need to use the shears or the chisel to...
	2. You may need to place a ram in position to supp...

	Fig 2.26 The Footwell Exposure - Method Two
	1. Stabilise and secure the vehicle
	2. If possible, remove the door
	3. Cut the A Post just below the dash level and at...
	4. Place the tips of the spreaders into the cut at...
	5. You may need to position a ram to support the d...

	Table 2M Exposing the Footwell - Method Two
	1. As an alternative step in Method Two, you can p...
	2. You should place the spreaders at a slight angl...
	3. If the casualty is in close proximity to the st...
	4. During the implementation of Method Two, you mu...
	2.16.8 Removing the Road Wheel
	2.16.9 Moving the Suspension to Gain Access to the...
	2.16.10 Moving the Independent Strut and the Road ...
	1. Stabilise the vehicle to prevent collapse of th...
	2. Use the air hacksaw and cut
	3. Use a crowbar and lever the strut and the road ...
	4. Cut the brake hose and clamp the end of the hos...
	5. If you need additional space, unbolt the road w...


	Table 2N Moving the Independent Strut and the Road...
	1. Make the hacksaw cuts at a slight angle to prev...
	2. If the blade jams or if the saw begins to labou...
	3. If you cannot gain access to these components, ...
	4. If the wheel or wheel suspension are held by th...
	5. Move the suspension forward: you may need to us...
	2.16.11 Moving the Wishbone Suspension and Road Wh...
	1. Stabilise the vehicle to prevent collapse of th...
	2. Use the air hacksaw and cut
	3. Cut the brake hose
	4. Remove the road wheel complete with stub-axle, ...


	Table 2O Moving the Wishbone Suspension and Road W...
	1. On some suspensions, both arms are of the wishb...
	2.16.12 Hot Cutting
	1. If necessary, hose down the area with high pres...
	2. While you are actually doing the hot cutting, p...
	3. Be careful to prevent the water spray from inte...


	Table 2P Hot Cutting
	1. Never cut a shock absorber or hydraulic line. P...
	2. Only an experienced crew can conduct a hot cutt...
	3. Before using the hot cutting technique, first c...
	4. Use the hot cutting technique only after consul...
	2.17 Side Impact
	2.17.1 Introduction


	Fig 2.27 Side Impact Collision
	2.17.2 Cross Ramming

	Fig 2.28 Cross Ramming Technique
	2.17.3 Spreading

	Fig 2.29 Spreading Technique
	2.17.4 Progressive Strategic Cutting
	2.18 The Overturned Vehicle
	2.18.1 Introduction
	2.18.2 Vehicle on its Side


	Fig 2.30 Side Roof Flap Technique
	1. Secure and stabilise the vehicle
	2. Remove the windscreen glass for access to the i...
	3. Cut the top of the A, B, and C Posts
	4. Cut or crush the A, B, or C Post that is adjace...
	5. Force the roof structure to the ground

	Table 2Q Vehicle on its Side
	1. Secure the window housings when you are making ...
	2. If the vehicle is a hatchback or a station wago...
	3. As a safety precaution, remove any protruding p...
	4. Ensure that the injured person is supported whe...
	2.18.3 Inverted Side Removal
	2.18.4 The Floorpan Flap

	Fig 2.31 The Floorpan Flap Technique
	2.18.5 The Front Floorpan Cut-Out
	2.18.6 Inverted Power Ramming

	Fig 2.32 Inverted Power Ramming Technique
	1. Stabilise and secure the vehicle
	2. Remove the side of the vehicle
	3. Place the ram between the sill and the roof
	4. Support the vehicle by blocking it fore and aft...
	5. Cut the roof pillars: this will help in the ram...

	Table 2R Inverted Power Ramming
	1. Choose carefully the best side of the car on wh...
	2. If you don’t have enough space to insert a ram,...
	3. Stabilise the vehicle by blocking it fore and a...
	4. If you are working with a station wagon or a ha...
	2.18.7 Inverted Winching
	1. Stabilise and secure the vehicle
	2. Open both the front and the rear doors
	3. Flap down the side of the vehicle
	4. Select suitable remote anchor points on opposit...
	5. Secure SWR slings to the suspension components ...
	6. Secure the folded B Post to the anchor with cha...
	7. Remove all slack to prevent the car from moving...
	8. Operate the winch until the weight of the vehic...
	9. Position the power ram
	10. Cut the A and the C Posts
	11. Continue winching and ramming until you have c...


	Table 2S Inverted Winching
	1. Ensure that the vehicle remains below the obvio...
	2. If you are going to remove the power ram, block...
	3. Remove or secure the front door
	2.19 Light Commercial Vehicles
	2.19.1 Introduction


	Fig 2.33 Damage to a Light Commercial Vehicle
	2.19.2 Roof Flap

	Fig 2.34 LCV Roof Flap Technique
	1. Stabilise and secure the vehicle
	2. Open the doors
	3. Cut the windscreen posts at the top
	4. Cut the roof railing at the rear of the front d...
	5. Fold back the roof

	Table 2T Roof Flap
	1. Use the 2 m bar to help you make a crease in th...
	2. You may wish to unload the cargo from the van t...
	3. A load hazard may exist in the vehicle as this ...
	4. You may have some difficulty in creasing the ro...
	2.19.3 Dash Roll

	Fig 2.35 LCV Dash Roll Technique
	1. Stabilise and secure the vehicle
	2. Insert the ram in the doorway below the seat cu...
	3. Shear the A Post at the top and at the gusset
	4. Extend the ram gradually to create space

	Table 2U Dash Roll
	1. Be careful not to over extend the ram
	2. If you have enough space available, you can use...
	3. Take care with the position of the injured pers...
	2.19.4 The Reverse Dash Winch
	1. Stabilise and secure the vehicle
	2. Open the doors, but don’t remove them
	3. Remove the roof
	4. Identify remote anchors in the front and at the...
	5. Attach chains or SWR slings to the rear suspens...
	6. Attach chains or SWR slings under the steering ...
	7. Attach the winch at the rear of the vehicle and...
	8. Remove the stabilising blocks and chocks
	9. Cut the gusset of the A Post on both sides of t...
	10. Carefully winch the dash clear of the injured ...
	11. Replace the blocks and chocks


	Table 2V Reverse Dash Winch
	1. Place soft protection over the dash to protect ...
	2. Be sure that the anchors and anchor points are ...
	3. Use split blocks to obtain a 2:1 MA if you need...
	2.19.5 Forward Control Vans - Rear Access
	1. Stabilise and secure the vehicle
	2. Remove the window and the window glass
	3. Remove the internal wall trim if possible
	4. Use the air chisel to make two vertical cuts at...
	5. Use the air chisel to make a horizontal cut to ...
	6. Use the shears to make a cut at the top of the ...
	7. Use the shears or air chisel to cut any interna...
	8. Remove the cutaway section


	Table 2W Third Door Entry
	1. If you do not need to use the dash-roll, you ca...
	2. Cover all exposed metal edges with soft protect...
	2.20 Heavy Vehicles
	2.20.1 Introduction
	2.20.2 Stabilising Techniques
	2.20.3 Door Opening and Removal
	2.20.4 Roof Flap
	2.20.5 Forward Roof Flap
	2.20.6 Dash Roll
	2.20.7 Third Door Entry
	2.20.8 ‘Rear Axle Lift





