ADMINISTRATIVE REPORT DATE: December 9, 1996
PUBLIC HEALTH SERVICE/CDC/NIOSH/DSR

FACE-97-01

TO: Director, National Institute for Occupational Safety
and Health

FROM: Division of Safety Research, NIOSH

SUBJECT: Company President Killed When Forklift Overturns--
North Carolina

SUMMARY

A 43-year-old male company president/co-owner (the victim) died
as a result of injuries he sustained after a forklift he was
operating overturned. The victim and the director of field
operations (the witness) were in the process of unloading
materials from a tractor trailer when the incident occurred.
The victim had completed unloading material from one side of the
trailer and drove to the back of the trailer for another load.
He drove the forklift down and alongside the trailer and then
steered the forklift left around the corner to go behind the
trailer. 1In making the turn, the forklift began to tip over ‘and
the victim tried to jump clear. The forklift overturned on its
right side and the victim was pinned to the concrete driveway by
the roll-over/falling object protection structure (ROPS/FOPS)
(Figure 1). The witness ran to the area and turned off the
forklift, rthen summoned the emergency medical service (EMS).
The EMS arrived about 10 minutes later, removed the forklift
from the victim, and determined the victim was dead. The coro-
ner arrived about 25 minutes after the incident occurred and
officially pronounced the victim dead at the scene. NIOSH in-
vestigators concluded that, to prevent similar occurrences,
employers should:

o ensure that only trained and authorized personnel be per-
mitted to maintain, repair, adjust, and Inspect industrial
trucks (e.g., forklifts) 1n accordance with manufacturer’s

specifications
o retrofit forklifts with seat belts

o inspect roll-over/falling object protecticn structures for
damage and repalir where applicable.



INTRODUCTION

On September 18, 1996, a 43-year-old male company president/co-
owner (the wvictim) died after being pinned to a concrete
driveway by the ROPS/FOPS on a forklift after it overturned. On
September 30, 1996, officials of the North Carolina Occupational
Safety and Health Administration (NCOSHA) notified the Division
of Safety Research (DSR) of the occurrence, and requested
technical assistance. On October 9, 1996, a DSR safety special-
ist reviewed the case file and photographs taken at the incident
site with the compliance officer assigned to the case. On
October 10, 1996, the safety specialist visited the incident
site and met with the director of field operations, the victim’s
widow, and the county coroner to further discuss the case and
examine the forklift.

The employer in this incident was an advertising-sign design,
fabrication, and installation company, which had been in busi-
ness for 2% years. The company employed 30 workers and had been
partially owned by the victim, who was also.the company’s
president. The victim was responsible for management of the
plant’s safety program and maintenance of the forklift. The
company had a written safety program, and training was performed
on the job. The victim had been president/co-owner of the com-
pany for 2% years. He had also operated the forklift involved
in the incident on a routine basis for 2% years. This was the
first fatality experienced by the company.

INVESTIGATION

The company had received a shipment of steel tubing via flatbed
tractor trailer, which had to be unloaded. The victim and the
director of field operations (the witness) arrived at the plant
about 6:40 a.m. on the day of the incident to unload the tubing.
As the witness began other chores, the wvictim began unloading
the flatbed ¢trailer using a 1961-62 Clark, model FL1002,
forklift. The forklift had a 2,000-1b. capacity and had been
retrofitted with a steel roll-over/falling object protection
structure (ROPS/FOPS), but had not been retrofitted with a seat
belt. The propane-powered forklift was approximately 9-feet 8-
inches long, 3-feet wide, with a wheel base 45-inches long by
28-inches wide. The solid-rubber tires were extremely worn.
The front tires measured 19%-inches in diameter by 6-inches
wide, while the rear tires were 1l4¥%-inches in diameter and 4-
inches wide. The forklift had front-wheel drive and rear-wheel
steering. Also, axle-stop steel bars, about 9-inches long and
l-inch wide, by 3/8-inch thick, were positioned above each rear-
wheel axle. The bars were welded to the frame of the forklift
and extended downward to within 3/4-inch of the top of the axle,
next to the tire rim (Figure 2). .



The axle-stops prevented the body of the forklift from
contacting the tires, and limited the amount of vehicle lean due
to shifting loads or excessive speeds in turns.

By 8 a.m. the victim had unloaded two-thirds of the steel tubing
from the flatbed trailer. He then drove the forklift, with the
forks about 6 inches above the concrete driveway, down the left
side of the trailer. As he approached the rear of the trailer,
traveling about 5-miles per hour down a 3-percent grade, he
turned left to go behind the trailer. At that time, the
forklift began to tip over and the victim tried to jump from the
operator’s seat to the concrete driveway. As the forklift over-
turned on its right side, the victim became pinned between the
top of the ROPS/FOPS and the concrete drive. The witness looked
in the direction of the wvictim at the time the forklift tipped
over and saw the victim get pinned. He ran to the scene, turned
off the forklift, and summoned the EMS. EMS arrived in about 10
minutes and with the aid of an air bag and compressor, lifted
the forklift off the victim. The victim was checked immediately
for vital signs, but none were found. The coroner arrived 25
minutes later and pronounced the victim dead at the scene.

CAUSE OF DEATH

The coroner’s report listed the cause of death as head and neck
trauma.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that only trained
and authorized personnel be permitted to maintain, repair,
adjust, and inspect industrial trucks (e.g., forklifts), and
only in accordance with manufacturer‘’s specifications.

Discussion: The wvictim, in addition to being the company
president, provided maintenance to the forklift. 2although he
had general mechanical training he was not trained and author-
ized to maintain, repair, adjust and inspect forklifts. The
American Society of Mechanical Engineers ASME/ANSI B56.1-1993,
6.2.7 Safety Standard for Low Lift and High Lift Trucks states
“Brakes, steering mechanisms, control mechanisms, warning de-
vices, lights, governors, lift overload devices, guards and
safety devices, lift and tilt mechanisms, articulating axle
stops, and ZIrame members shall be carefully and regularly in-
spected and maintained in a safe operating condition.” The
axle stop located over the right-side-rear articulating axle had
been damaged sometime prior to the incident. The axle stops are
critical in the operation of the forklifts because they limit
the amount of lean of the forklift in turns, and in instances of
shifting loads which might cause an overturn. The axle stop,
according to manufacturer’s specifications,\ should have been



positioned directly above and within 3/4 of an inch of the axle.
The stop was off-center by 2 inches to the side and 2 inches
above the axle. Forklifts, like other industrial and agricul-
tural equipment, have articulating steering axles to allow them
to go over uneven terrain. Movement of the articulating axle is
limited by axle stops which are normally welded directly into
the frame of forklifts. Additionally, if the axle stop is not
aligned properly with the axle or is damaged or even missing,
the forklift tires may contact the frame, causing the machine to
stop suddenly and contribute to the potential for an overturn.
Also, slack in the steering mechanism required the operator to
turn the steering wheel slightly more than half a revolution
before the tires/wheels would start to turn. These factors of
the articulating-axle stop being damaged/distorted and out of
position, the slack in the steering mechanism, and the forklift
being operated around a corner down a 3-percent grade, all con-
tributed to the overturn of the forklift and the eventual death
of the victim.

Recommendation #2: Employers should retrofit forklifts with
seat belts.

Discussion: The forklift, which was manufactured in 1961/62,
was not originally equipped with ROPS/FOPS but had been
retrofitted with a steel ROPS/FOPS system sometime prior to the
incident. However, seat belts had not been installed. Owners
of machinery (e.g., forklifts) equipped with ROPS/FOPS should
contact forklift manufactures to determine how seat belts could
be installed, have the seat belts installed, and require the
operators of such machinery to always wear the seat belts while
operating machinery. "~ Wearing a seat belt while operating ma-
chinery will keep the operator from being thrown off the vehicle
while driving over rough terrain, making sharp turns, or in the
event of machine overturn. Wearing seat belts will assure that
the driver remains in the ROPS/FOPS-protected =zone. In this
case, remaining on the forklift may have been a safer choice
than attempting to jump from it.

Recommendation #3: Employers should inspect roll-over/falling
object protection structures for damage and repair where
applicable.

Discussion: After an incident of this nature, the ROPS/FOPS on
any machinery involved in an overturn should be inspected by a
qualified mechanic, to determine the extent of damage to the
ROPS/FOPS system and have the system repaired to its original
standards. If the ROPS/FOPS systems 1is not repaired to 1its
original standards, the system may not protect the operator as
originally designed in any future incidents.



REFERENCES

The American Society of Mechanical Engineers, ASME B56.1-1993,
Safety Standards for Low Lift and High Lift Trucks, 1993.



SSUNM

asnoyaie
YaJepn apelb buipuadsap

%€ UM ABMaALIp 3)310u0)

10-/6 3DV4
BI04 pauinpysaQ | @inbi4



Figure 2. Forklift Axle Stops
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Fatality Assessment and Control Evaluation (FACE) Project

The National Institute for Occupational Safety and Health
(NIOSH), Division of Safety Research (DSR), performs
Fatality Assessment and Control Evaluation (FACE)
investigations when a participating State reports an
occupational fatality and requests technical assistance.
The goal of these evaluations is to prevent fatal work
injuries in the future by studying the working
environment, the worker,
performing, the tools the worker was using, the energy
exchange resulting in fatal injury, and the role of
management in controlling how these factors interact.

the task the worker was

States participating in this study: North Carolina, Ohio,

Pennsylvania, South Carolina, Tennessee, and Virginia.

Additional information regarding this report is available from:

Division of Safety Research
National Institute for Occupational
Safety and Health (NIOSH)

1095 Willowdale Road
Morgantown, West Virginia 26505-2888

Phone:
FACE 97-01

285-5916



T Y ey = et \
101 ‘ ‘ : " PB97147052 )
50272-101 o
REPORT DOCUMENTATION | *- REFoRT o. | U T
PAGE N
4. Title and Subtitle FACE Report: Company President Killed when Forklift |s. Regor Date
Overturns - North Carolina, September 18, 1996 . 1996/12/09
B.
7. Author(s) Anonymous 8. Performing Organliallon Repl. No.
FACE-97-01

9. Performing Organlzallon Name and Address Division of Safety Research, NIOSH, [ 10. Project/Task/Work Unit No.
U.S. Department of Health and Human Services, Morgantown, West

Virginia 11. Contract {C) or Grant{G) No.
' (C)
@
12. Sponsoring Organlzation Name and Address ' 13. Type of Raeport & Perlod Covered

14.

15. Supplementary Notes "

[

16. Abstract (Limit: 200 words) This report concerns the death of a 43 year old male who was president/co
owner of a company that designed, fabricated, and installed advertising signs. The subject
died after being pinned to a concrete driveway by the rollover/falling object protection
structure (ROPS/FOPS) on a forklift he was operating when it overturned. The company had
received a shipment of steel tubing via flatbed tractor trailer, which had to be unloaded.
The victim began unloading the flatbed trailer using a forklift. After loading about two
thirds of the steel tubing to the forklift, he drove the forklift with the forks about 6
inches above the concrete driveway, down the left side of the trailer. As he approached the
rear of the trailer, traveling about 5 miles per hour down a 3% grade, he turned left to go
behind the trailer. The forklift began to tip over and the victim tried to jump free, but was
pinned. Recommendations were made that only trained and authorized personnel be permitted to
maintain, repair, adjust, and inspect industrial trucks and only in accordance with
manufacturer’s specifications; that employers retrofit forklifts with seat belts; and that
employers inspect ROPS/FOPS for damage and repair where needed

%

IR

17. Document Analysls a. Descriptors

b. Identiflers/Open-Ended Terms  NTOSH-Publication, NIOSH-Author, Region-4, FACE-97-01, Accident-analysis),
Accident-prevention, Safety-research, Materials-handling, Equipment-operators, Drivers

c. COSATI Fleld/Group

18. Avalilability Statement 19. Securiiy Class (Thils Report) 21. No. of Pages
8
22, Security Class (This Page) 22. Price
{(See ANSI-Z39.18) See instructlons on Reverse OPTIONAL FORM 272(4-77)

(Formerly NTIS-35)
Deparlment of Commerce





