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On July 10, 2003, a50-year-old maevolunteer fire
fighter/firesarvice productssaesman (thevictim) died
after being struck by arescueairbag (high pressure
lifting device). Thevictimwasdemongrating theuse
of rescueairbagswhen theincident occurred. A set
of three airbags had been placed under the rear
bumper of afront end loader, coupled together and
inflated. Theairbagswere being deflated whenthey
separated and burst out from under theloader. The
middleairbag struck thevictim on the heed and chest.
Thevictimwasimmediately treated at the scene by
volunteer emergency medical technicians and
transported by helicopter to alocal hospital where
he was pronounced dead | ater that day.

Inflated airbags just prior to the incident.
Airbags are positioned under the rear
bumper of afront end loader

NIOSH investigators concluded that, to minimizethe
risk of smilar incidents, fire departments and fire
service products distributors shoul d:

* provide training to all fire fighters and
employees expected to use or demonstrate
rescue airbags

o follow safety rules for airbag lifting
operations (e.g., use cribbing)

» provide and enforce the use of personal
protective equipment during airbag
demonstrations and use

Additionally, fire service product manufacturers
should:

* ensure that information and photographs
contained in catalogs, operator’s manuals
and internet web sites correspond with one
another and provide consistent safety
information

The FireFighter Fatality I nvestigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the programisto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and saf ety specialiststo develop strategiesfor
preventing future similar incidents. The program does not
seek to determinefault or place blame on fire departments
or individual firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1 OSH
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INTRODUCTION

On July 10, 2003, a50-year-old male volunteer fire
fighter/fire service products sdesman (thevictim) was
killed while demondrating the use of rescueairbags.
On July 13, 2003, the International Association of
Fire Fighters (IAFF) notified the Nationa Institute
for Occupationd Safety and Hedlth (NIOSH) of this
fatality. On September 30, 2003, the senior
investigator for the NIOSH Fire Fighter Fatality
Investigation and Prevention Program investigated
theincident.

The NIOSH investigator met with the County
Detective, Training Officer of aneighboring City Fre
Department and one of the owners of thefireservice
productsretail distributor. The Chief of thevictim's
department, the State Occupational Safety and
Hedth Administration (OSHA) investigator, and an
executiveworking for thecompany that manufactured
the airbags were subsequently interviewed via
telephone. The Sheriff’ s Department incident report,
OSHA incident report, video tape, photographs, and
coroner’s report were reviewed. Photographs of
thearbagsinvolved in theincident were taken, and
an examination of the airbagswas a so performed.

Fire Department

This volunteer department has 36 uniformed
personnd and serves apopul ation of gpproximeately
2,130 in a rurd area of about 75 square miles
covering two counties. The victim had been a
volunteer firefighter for 7 months.

Traning
The State does not requiretraining for volunteer fire

fighters, however, the victim had completed State
fire fighter Level | and Il and basic wildland fire
fighter training. Thevictim had worked for theFire
Service Products Distributor about 2 years as a
sdesman. The company had beenin businessfor
55yearsand thiswastheir first fatality. Two days
prior to the incident, the victim had attended aone

hour demonstration on the use of rescue airbags
provided by a representative of the airbag
manufacturer. He had not recaived any formd training
on how to demongtrate the use of therescueairbags.

INVESTIGATION

On the evening of July 10, 2003, a volunteer fire
fighter/fire service products salesman (the victim)

assembled approximately 30 membersfrom severd
area volunteer fire departments to observe a
demongration of rescue airbags (high pressurelifting
devices[see Photo 1]).

The specifications for the rescue airbags are as
follows

Weight - 66.1 Ib
Lifting height - 26.2 inch
Min. liftingcapacity - 13200 Ib
Max. lifting capacity - 290,400 Ib
Working pressure - 147 ps
Min. dia Deflated - 34.37 inch
Max. dia. Inflated - 51.2 inch

Thebags had been purchased by two loca volunteer
fire departments from the victim who decided to
demonstrate the use of thebags. A loca volunteer

Photo 1. One of three rescue airbags
(deflated) involved in theincident.
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firedepartment had made arrangementswith alocd
quarry to usetheir maintenance garage and afront
end |loader to demongtrate the lifting capabilities of
the airbags. The front end loader (weight
gpproximately 191,000 Ibs.) was backed into the
garage, parked, brakes set and the bucket put in
the down position. The victim then explained the
airbag operation to the fire fighters, and with the
ad of severd other firefighters, placed theairbags
beneath the bumper on the rear end of the loader
and coupled them together. [Note: theairbagswere
coupled together by means of a closed connector
and top load plate located on top of the airbag (see
Photo 2).] The height from thefloor to the center
of the loader bumper was about 37 inches.
Depending on the height of the object to belifted,
severd arbags can be coupled together for higher

lifting capability.

:.':'.::"

Photo 2. Closed connectors and top load
plate used to coupl e airbagstogether

Next the hose connections were made between the
arbags, air controllers, and air supply/air bottles. The
bagsweretheninflated until thereer tires of theloader
begantorise. [Note: Cribbing (wooden 2x2s, 4x4s,
2x6s, 6x6s), which isused to secure an object inits
position and recommended by the airbag
manufacturer in the operator’ smanud, wasnot being
used during thelifting of theloader (seellludration).]

After theairbagswereinflated, theair pressurewas
dowly released to deflate the airbags. Astheairbags

[llustration. Example- Wooden cribbing

were being deflated, one of the firefighters observed
that thearbagswereleaning out away fromtheloader
(see cover photo). Theleaning was brought to the
attention of thevictim who responded that theleaning
was acceptabl e because the airbags were coupled
together. Asthe airbags continued to deflate, the
leaning became more pronounced and the victim
stepped closer to theairbagsin order to observethe
lean and then stepped away about 8-10 feet.
Suddenly, al three airbags separated at the coupling
mechanismsand burst out from benesth theloader.
Evidence suggeststhat after the airbagsweretightly
coupled together, they were repositioned (partialy
unscrewed) to allow for aignment of theair valves.
The partia unscrewing of the coupling mechanism
may have contributed to the separation of theairbags.

Themiddleairbag struck the victim on the head and
chest while the other two airbagswere propelledin
different directions. The victim was provided
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immediate medical assistance by volunteer
emergency medicd technicianswhowereondte. He
was then transported to the local hospital by
helicopter where he died the following day from the
injuries he sustained in the incident.

CAUSE OF DEATH
The coroner identified the cause of death asaclosed
headwound.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Firedepartmentsand fire
service products distributors should provide
training to all fire fighters and employees
expected to use or demonstrate rescue airbags.!

Discussion: Personnel assigned to use and/or
demonstrate rescue airbags should betrained inthe
safe procedures necessary to use or demonstrate
thesedevices. Training and education are paramount
to an effective occupational safety and health
program. It iscritical that employees are trained
before they perform specific tasks. Thevictim had
not received any formal training on how to
demonstrate the use of rescue airbags.

In this incident, the victim had observed a single
demonstration on the use of rescue airbags prior to
thefata incident. The demongration did not include
the use of cribbing.

Recommendation #2: Fire department
personnel and fire service product demonstrators
should follow safety rules for airbag lifting
operations (e.g., use of cribbing).?

Discusson: Airbagsgiverescuerstheahility tolift or
displace objectsthat cannot belifted by hand or with
other rescue equipment. Following safety rulesare
vital to asafe and effective operation. Thefollowing
safety rules, a aminimum, should befollowed while
demonstrating or using rescue airbags:

» The lifting operation should be planned before
starting, and the equipment should only be used
by trained personnel

¢ Operators should be thoroughly familiar with the
equipment, its operating principles and methods,
anditslimitations

* Operators should follow the manufacturer’s
recommendations for the specific system being
used

* All components should be kept in good operating
conditionwith al safety sedlsinplace

* Operators should have an adequateair supply and
sufficient cribbing available before beginning
operations

» The bags should be positioned on or againgt a
solid surface

» The bags should never be placed against sharp
objects or near heat sources such as vehicle
exhaust systems

* When multiple airbags are used, they should be
tightly screwed to one another and no space should
exist between any of the cover plates

» The bags should be inflated/deflated dowly and
monitored continudly for any shifting

* Rescuers should never work under a load
supported only by airbags

¢ Theload should be continuoudy shored up with
enough cribbing to adequately support theloadin
case of bag failure

Additiondly, whenliftingwitharbags, theareaaround
the bagsand |oad should be kept clear of personnd.

Recommendation #3: Firedepartmentsandfire
service product distributors should provide and
enforcethe useof personal protective equipment
during airbag demonstrations.?

Discusson: Providing and enforcing the use of
persond protective equipment (PPE) such ashe mets,
eye glasses/goggles and protective clothing will not
necessarily guarantee the user’ s safety; however,
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injuries and fatdities can beminimized if PPE isused
properly. A clear and effectively implemented
policy addressing the use of PPE and protective
dothingisthecornerstoneof enauring thet firefighters/
product demonstrators will understand the
importance of using thisvita equipment onaroutine
basis. Inthisincident, the proper use of PPE and
protective clothing may have provided a degree of
protection to the victim and fire fighterswho helped
setup the airbags.

Recommendation #4: Fire products
manufacturers should ensure that information
and photographs contained in their catalogs,
operator’s manuals and internet web sites
correspond with one another and provide
consistent safety information.

Discussion: Effective communication requires
consistency between written materials and
photographs used to explain or represent safety
procedures. Photographs that are contained in
catalogs, operator’s manuals and on internet web
stesshould correspond to the specific written safety
instructionsto which they refer. At thetime of the
investigation, an advertising catalog and operator’s
manual for the airbag manufacturer were obtained.

Thewritten information contained in the catalog and
operator’s manual, as well as internet web site
information, contained picturesthat did not directly
relate to the written instructions. For example,
cribbing was not demonstrated in the photographs
in the operator’ s manual, but cribbing waslisted in
themanual as part of the safe operating procedures.
Note: at thistime, the airbag manufacturer isin
the process of changing the photographsin the
catalogs to represent the written safety
instructions.
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