I SNCE THER introduction
to the fire service in the seventics, air
bags have been used in many rescue
operitions. Because of their unique de:
sign, their adaptability for rescue ingi-
dents makes them a vital resource of any
FEsSCUC Wit

Air bags have been used successfully
in response o accidents involving duto-
mobiles, trucks. and other vehicles, rail
or tank cars, elevators, and heavy equip-
ment, and, very frequently, in building
cillapses. Major industries in such fields
as mining, shipbuilding, pipeline con-
struction, stone guarrying. rail car re-
pair, refining, utility supply, and power
supply, as well as the military, use them
in their duly operations to L, spread,
shift, bend, force, or move,

Interestingly, when the air bag was
first introduced to the fire service, irs
name led some to mistake it fora type of
bag designed o carch aitborn people
who had jumped from upper floors of
buildings during a fire or other emer-
gency. When new eguipment or bools
are introduced (o a department — partic-
ularly those specialized items carricd
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AIR BAGS
PART 1|

only by selected units—a familiarization
drill should be held w demonstrate
capabilitics and limitations in the event
thar literature is i immediately avail-
able tor the whole depariment

The air bag gets its name from its
source of power—air. The air used
inflate the bags can come from com-
pressed air cvlinders (SCBA ). compres-
S0Urs, apparatus air svstems, or a hand
pump. The SCBA cylinders are the most
commonly used. Adaprors are available
to convert alternative air supply indus-
trial compressors, for example) and
make them compatible for use with the
air bag svstems.

There are high-, medium-, and low-
pressure air hags. The low- and medi-
um-pressure bags, operating at approxi-
mately 7 to 14 psi, are used to Lifi
support, or move heavy objects. Over-
turned vehicles, tankers, rail cars, and
the like can be uprighted or stabilized
during rescue operations. Design fea-
tures allow them to be used an all types
of surfaces, be it ice, snow, sand, soft
marshy ground, or rubble. Because of
the Iower pressure they cin he used
apainst the thin skins of cars, buses, and
airplanes without damaging them.

The cvlindrical bags conform to all
shapes that need to be lifted. Weighing
a5 little as three pounds, they are capa-
ble of lifting 17 tons to a height of
almost 70 inches. They are manufac
tured in bath aylan and kevlar fabric
are highly resistant to od and chemicals,
tears. punctures, and heat; are very
durable; and are available in special

carrying cases that allow for transport-
g 1o remste arcas. For safery purposes,
it is advisahle ro use low- and medium-
pressure bags in pairs.

High-pressure air bags arc available in
a wvaricty of sizes, ranging from  six
inches wide and six inches long tw
thirty-six inches wide and  thirty-six
inches long, They are capable of lifting
from one ton to 75 tons 1o heights
berween three inches and 200 inches
using & single bag. (By stacking rwo
bags, one on top of the other, the height
reached can be over 40 inches ) The
bags dare constructed of neoprene and
reinforced with either steel wire or
kevlar aramid fiker. The kevlar-rein-
forced bags are approximately 40 per-
cent lighter and are much more flexible
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than those of the stecl-wire-reinfurced
variety, making them easier [0 use in
lurd-to-reach places.

Each air bag (low. medium-, and
high-pressure) is labeled with the co-
pacities for lfting height, tonage, and air
volume (in cubee feer), and with the
operating pressure. Many rescue units,
using highly visible paint, mark their
bags with this information {in addition
to the bag's lubels ) to serve as a remind-
er of the bag's limitations. The label's
listing also includes the safery poide-
lines 1o be followed during operations,
A distinguishing mark indicates the cen-
ter of the bag, which is used for proper
placement dunmyg aperations,

Like the low-pressure bags, the high-
pressure models are resistant o chemi-
cals, gasoline, nil, punctures, scrapes,
and cuts. Manulacturers offer complete
systems, consisting of 10 bags of various
sizes, or individual bags with necessary
compaonents, If your department’s bud-
get prohibits the purchase of a com-
plete set, start with one or two bags,
with a goal of eventually completing an
entire sct, A complete system includes
air supply, air hoses, coatroller, and air
bags.

The compressed air cylinder (SCBA}

High-pressure air bog system. At left is a collection of ten sizas availoble
for voried uses and copacities. Above, the system is st up for remote or
confined oreas. The small SCBA oir sourca is connected to duel controller
and then by colored supply line to the oir bog. At right, o large air supply
source is readied for more extensive operations. (Photos by outhor.)

is the most commuen means of supplving
air. A high-pressure regulator reduces
cvlinder pressure down to the operar-
ing pressure. The regulator Contains
two pauges, for low and high pressure
The high-pressure gaupe indicates the
cvlinder pressure; the  low-pressure
gauge @5 then set for the operating
pressure {uswatlly berween 120 and 150
psi. depending on the manufacturer's
recommendations y. A hose is connect-
ed w the air autlet connection. which is
the supply line for the controller. This
system —5CBA cylinder, regulator, and
hoses—is portable, fast and easy
operate, especially in confined spaces,

The air bag fabel lists the cubic-fect
capacity of air vlume for complete
inflation; an important part of your
operating plan must allow for having
sufficient air on hand, depending on the
number of bags. their capaciries. and the
number of lifts that may be required for
a particular operation, A six-inch-by-six-
ich bag requires 14 cubic feet of air,
while a 36-inch-by-36-inch bag reguires
47 cubic feor, Obviously, larger bags
and multibag operations reguire more

air, Drilling and training with baps of

various sizes and in different combina-
tions will develop confidence and assist

members i getting 1 know the capa-
hilitics and limitations of the aie bags
and system.

Air hoses come in varying lengths and
colors. [1's extremnely important o use
difterently colored hoses in multibag
operstions. Often, the operator of the
vontroller will not he able ta sec the air
hag being wsed  Instructions to the
operator from another member should
be given by color code o prevent
confusion. Picture mo bags positioned
to lift o heavy structural member off a
trapped victim. They are supplicd by
one controller and are at opposite ends
of the structural member, out of the
sight of the operator, The member di-
recting the operator relays, “Inflate the
green hose” "Take it up eusv on the red
hose” and the like. Using colors to
direct controller activiry, particularly
when the bags are completely out of the
operator's line of sight, is simple and
effective, and cuts down the margin for
humin error—and in air bag operations,
inflating the wrong hose could spell
disaster. The bursting pressure of these
air hoses s approximately 1000 psi,
well above the operating pressure. The
hose has a male connection at one end
aned a quick-connect, locking safety cou-
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PHOENIX
SUPER TOOLS

The FULL SIZE
Rescue Tool that
out-perforrms all
the others with
it's push, pull and
cut capabilities;

SUPER RAMS
, that go from 14
| to 26" and
| from 25" to &0 -
P Both models with a
whopping
35.000 |bs. of
force to get
into small
openings, and
make ‘em
BIGGER or

LOTS
BIGGER

Your choice of
Power Units -
as, Electric
AC or DC,
Dieszel, Air or Hydraulic

Crive, with rescue’s

most reliable
pump and
indestuctitke
space age
tank with
3607 liguid
level visibility:

L
A

A cutter capable of
continuous can-
openear action
cutting with
tremendous power
and super
compact size,

PERFORMANCE BY DESIGN
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AIR BAGS—PART |

pling on the other.

The controller operates the air bag
itselt, and is designed for either single or
dual capacity. 4 dual controller has a
sepirate low-pressure gauge and safety
reliel valve for each air outlet. Built-in
satery relief valves prevent overpressus-
ization of the bags, Various manufactur-
crs offer either simple one-quarter-turn
villves or “deadman” control buttons or
toggle swirches.

The deadman control plays an impor-

the deadman button been released.
The compuonents of the controller
dre:
i} air inlet valve: hose coming from the
air supply:
b) operating gauges (two on dual con-
troller);
cleontrol valve (either deadman but-
tonswitch or one-quarter-tuen valve
lever:
d b safery relief valve with control knobs:
e} air ouiler connections {rwo on dual
controller),
Air bags' capabilities are directly re-
lated to their size. A six-inch by six-inch
bag has a working surface area of 4,74

ond push-button deadmon [right}.

tant part in any rescue operation. I is
activited when the operator applies
pressure and stops when pressure is
released, (If the operator were to dic
while operating the control, activation
would stop upon his release of the
button or switch—that's how the term

| "deadman” came about) At a recent

building collapse. members were in the
process of pperating an air bag to free a
trapped victim when a secondary col-
lapse occurred, burying the rescuer
operating the controfler and causing
him 1o release pressure on the deadman
control. The rescuer and the trapped
victim were removed successfully and
the victim was spared any additional
harm that could have occurred had not

inches x 4.74 = 22,46 square inches,
This multiplied by the input pressure,
say, 118 psi, gives you the bag's lifting
capability, which in this case is 2,650
pounds—the bag has the capability to
lift over a ton. A 3G-inch-by-36-inch bag
can lift approximately 73.4 tons. Lifting
heights vary from as licde as three
inches to twenty inches, and stacking
two bags of the same size will double
the height that can be reached

The different shapes, sizes, and capabil-
ities of the bags allow rescuers to adapt to
the most difficult simations. The overall
thickness of only onc inch provides res-
cuers with a most versatile tool that can
be used in the narrowest of openings
with the greatest of flexibility. m
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