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INTRODUCTION

This packet contains. 12 case: studies. illustratlng the . effect. of safety
and health upon the success of business management. They are intended for
use by schools of business administration to serve as a means of acquainting
business students zith the. importance of safety and healt>

Use of the case stud:es does not require a technica! understanding .of
safety and health; ali of the technical information needed is supplied. Nor
ara the case studies intended to develop a technical study of safety and
health; that is a subject in itself. The purpose of the case studies is to
help expand the student's mastery of the subject they are being taught by
iliustrating the way in which safety and health impinges upon .it.

The various case studies address different aspects of business manage-
ment: producticn and operations, plant management, personnel, organization,
product design, marketing and advertising, training, customer relations,
capital budgeting, and small business management--to name a few. We have
not attempted to associate individual case studies with specific courses;
only instructors can tell which case studies are most appropriate to their
subject.

To make the studies most useful in teaching business management cours—
es, the following steps have been taken:

o Heavy emphasis has been placed upon the financial implications
of management decisions affecting safety and health. Where
decisions result in iliness or injury, dollar costs are
described. :

o The case studies focus upon management decisions rather than
the actions of employees. The view underlying the case studies
in prevention of ilinesses and injuries is first and foremost a
management responsibility.

o Concluding each case study is a series of questions. The ques-
tions are intended to provoke thought rather than simply to
elicit answers. Students should be given ample opportunity to
discuss the questions in class. A set of teacher . notes has
bean provided to help gulde discussicn.

0 The case studies are excected to serve as an integrai part of
business management subjects; they are not intended as a di-
gression into safety and health as a topic. Unless students
emerge with an understanding of the way in which safety and
health forms an integral part of the particuiar business man-
agement subject they are studying, the case studies will not
have been ‘successful.



‘The cases are:

The Athenian Restaurant Fire—-A fire in = newly renovated restaur-
ant resulted in an unrelmbursed loss of $200,000. The fire

“occurred ‘primarily because the owners neglected a potential safety
hazard in the interest of expediting the opening of & new ‘busi~
ness. The case illustrates tha need for small businesses to
address safety as a management concern and not allow it to "slip
through the cracks."

Brandon Electrical Cooperative--Failure to use prescribed proced-
ures for removing a telephone pole resulited in injuries to three
linemen. One of the injuries resulted in permanent disability.
Unreimbursed losses totalled $34,851. The accident resulted pri-
marily from the attempts to the linemen to make up for lost time.
The study illustrates the importance of training, supervision, and
organization in seeing that safety does not take a back seat to
operational concerns.

Defective Exhaust System~-A child was permanentiy brain damaged
when carbon monoxide collected in the rear of a recreational
vehicle. The problem resulted from design errors compounded by
extravagant marketing claims. The case illustrates how safety and
health hazards can arise due to Jack of comnmiunication within a
company.

Defective ed T hrottle——A young boy was permanently brain dam-
aged when the throftie on a moped he was riding stuck in the open
position and the moped cirashed into the side of a‘bullding. The
accident resulted. from the combinaticn: of a potentially hazardous
design and failure to give consumers adequate warning. The case
illustrates how safety hazard can result with a company develops a
aew product line without giving adequaie attention to the hazards
that can arise duriny the design process.

A Hay Baler Accident-~A farmer iost his left hand and forearm when
it became entangled in a hay baler. The manufacturer thought the
danger of the hay baler was so obvious as to make a warning unnec-
essary. The court didn't think so and awarded the farmer half-a-
million doilars. The case illustrates the importance of anticipa-
ting all possible hazards connected with product use and giving
consumers adequate warning.

Low Morale in the Print Shop—A printing company was operating at
a financial loss atiributed, in part, to poor workmanship. Much
of the problém lay in low morale to which an unsafe and unhealithy
working environment contributed. The case illustrates the poten-
tial impact of safety and heaith upon individual worker productiv~
‘ty.
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Punch Press Accident-—-A new employee lost his right hand In a
punch press when the press descended unexpectedly while he was
cleaning out metal scrap. The accident resulted from a combina-
tion of inadequate training and production shortcuts that bypassed
safety devices. The case illustrates the importance of a strong
management emphasis on safety accompanied by programs that assure
the adequate training and supervision of new employees working
with potentially dangerous equipment.

Purchase of Grinding Machines~-This case invoives the purchase of
a new grinding machine which could be purchased with or without
'shields to contain flying particles. The purchase decision re~
quires the application of safety and health costs and bhenefits to
the process of capital budgeting.

Safety Proyram in the Highway Construction Industry--A highway
construction comgpany sought to minimize accident costs as a part
of an overall cost reduction program intended to help the company
survive an economic recession. To help identify the safety prob-
lems, an analysis was made of the previous year's accidents. Stu-
dents are given an opportunity to examine the accidents and iden~
tify factors that might contribute to them.

The Man Who "Kept on Truckin'--This case involves a truck driver
who experienced two late-night accidents due to fatigue. The
heart of the problem is the conflict hetween certain comgany poli~
cies and the driver's family needs. The case provides students an
opportunity to examine the impact of various operating and person-
nel policies upon employees and their long~term safety and
heaith.

Unstable Crane--A crane toppled over after striking the side of a
building while lifting a load. The result of the accident was a
lengthy work delay and the cost of renting another crane. Threat-
ened with loss of insurance and future business, management was
forced to institute a loss-reduction program. Students are called
upon to identify the critical ingredients of such a program.

The Vinyl Chloride Health Hazard--This case study traces the chem-
ical industry's response to the healith hazard of polyviny! chior-
ide through a lawsuit lordged aguinst one company by employees. |
Students are required to judge the company's liability for the
iliness of iis employees. The case study provides an opportunity |
to consider and discuss management's responsibilities in protect-
ing the health of employees.

If you have suggestions for revision of these case studies, or prepara-
tion of new ones, please address them to:

Mr. vavid Thelen, Robert A, Taft Laboratory
DHHS PHS CDC NIOSH, #4676 Columbia Parkway, Cincinnati, OH 85226




CASP_HISTORY SUMMARIES

'DEFECTIVE EXHAUST SYSTEM

A family was driving a four-wheel-drive recreational vehicle
in one of the ‘national .parks when a passenger was over-
come by carbon monoxide and suffered permenent.. brain
damage. The family sued the manufacturer for $2.8 miilion,
claiming the design of the exhaust system was foulty.

The purpose of this exercise is to show the effect that the design and market-
ing of a product can have upon the safety and health of its users and, indir-
ectly, upon the financial health of the manufacturer of the product. Manage-
ment made errors in both the design and marketing of the product. While they
are not uncommon errors, they are the itype. of error that has cost industry
billions of dollars. These losses can be prevented by a better understanding on
the part of management of its responsibility toward the. users of its products.

BRANDON ELECTRIC COMPANY

The Brandon Electrical Cooperative of Brandon County,
Kentucky was involved in an accident resuiting in severe
burns to three linemen who were engaged in removing one
of ths Cooperative's utility poles. One of the linemen is yet
to recover full use of his legs. A great deal of time was
spent at all levels within the organization sttempting to
determine the causes of the accident and who was to
blame.

The purpose of this exercise is to help the student gain an appreciation of the
magitode of dollar loss associated with violations of safety practices and
resulting accidents. While students can’'t be expected to know the costs associ-
ated with each source of loss, they can at least identify the sources.

THR VINYL CHLORIDE HEALTE HAZARD

Three employees of 2 plastics manufacturer initiated a suit
against their employer and the chemical company supplying
the vinyl chloride used in the manufacturing process. They
claimed that the companies hed knowingly exposed them to
heaith hazards resuiting in debilitating diseases, which may
prove fatal in at least one case. The defendants settled
out of court for $3.2 million.




Ths purpose of this case study is to help students to fully understand the
responsibility of management to avoid conditions that will lead to illnéss on the
part of employees who are manufacturing their products or ultimate users of
the products. The past decade has been characterized by a quantum increase in
the . number of suits lodged against employers and auufacturors from iliness
resuiting from unhealthful working conditions  and - prodicts. ' Becaiise : of the
extent cf disability invoived, and the numbers of workers affactod the costs
to companies found to be liable are exiremely large. Muitimillion dollar awards
are not uncommon. Several otherwise "healthy” companies have been forced
into. bankruptcy because of their -inability to withstand claims arising out of
ilinesses to employees and customeys.

UNSTABLE CRANE

A crane was lifting steel beams to the top of a building
when it became unstable and turned over. While no one was
seriously injured, the crane boom was heaviy damaged,
resulting in intensive loss and delay of schedule for the
steel erection firm.

This case is designed to help students understand the need for a program that
will address safety generally, not just prevent specific :accideats from recurr-
ing. Coming up with the "fixes" for yesterday's accidents will not prevent
tomorrow’s losses. Accidents are symptomatic of an underlying safety problem
which must be addressed in its entirety if accident' loss is to be reduced.

SAFETY YROGRAM IN -THE HIGHWAY CONSTRUCTION INDUSTRY

As road construction slumped in the late '70s and early
'80s, a large northwest highway construction firm sought to
reduce its costs. One of the cost areas attacked was
accidents. With the help of the state safety agency, an
analysis was made of accidents and safely hazards. A
safety program was instituted to reduce the number and
severity of accidents.

Given data for company accidents, the students are asked to develop safety
measures that will have the greatest effect upon cost reduction. ‘Such catch-all
safety measures as "better training” or "closer supervision™ are not considered
acceptable means for reducing accidents.
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Two brothers were  taking turns riding their father's moped
‘around the cul-de-sac at the end of the. :treet .on. which
they lived. -When one of them ‘peddled .up the street to
start the engine, his brother heard him shout something like
"I ¢an't stop it”. [Iostead of turning around the cul-de-sac
the rider drove nght\up on the lawn and ran into the brick
facing on the neighbor's house. Upon impact, he went over
the handlebars and his head struck the house. As a result
of the accident, the rider suffered extensive brain damage
and will probably require custodial care the rest of his life.
A iawsuit wos initisted against the moped manufacturer to
cover medical expenses and to provide care_ for the injured
boy throughout the rest of his life. ~An award of $1.2
wmillion .and a second lawsuit forced the manufacturer into
bankruptcy.

The purpose of this exercise is to review management errors in design and
marketine including vroduct testing. consumer information. and oraduct racall.

HAY BALER ACCIDENT

A farmer baling hay lost his left hand and forearm when it
bascame entangied in a hay baler. He sued the manufacturer
of the hay baler and was awarded $528,000 in damages.

This case is intended to illustrate the importance of applying all known safe-
guards to the design of a product. At the time the haybaler i question was
dosigned, the use of safeguards to prevent access to mechanisms that couid
injure a user was well established. Such guards were instalied on balers
manufactured by competitors. Management chose to bypass a guard on the
grounds that the danger of placing any pait of one's person inside the baler
was so obvious as to make a physical obstruction unnecessary. The case
discusses the need to provide safeguards even when a danger is obvious.

THE ATHENIAN RESTAURANT FIRE

A fire in a fashionable Washington, DC eating establishment
filled the restaurant with smoke and patrons were quickly
evacuated without injury. While damage from the fire was
negligibls, smoke 'and water caused extensive damage to
earpeting, walls, and furniture. It required eight weeks of
rebuilding, at a cost of $375,000, to restors the restaurant
to its condition before the fire. Unreimbursed insurance

.3-



This case is fraught with errors on ‘the part of management. No one in the
management structure seemed attuned to safety concerns nor was knowledge-
able in the ways and methods of recognizing safety problems. The study makes
an excellent cass for the need of a broad safety and health program in any

claims cost ths restaurant one year's profit.

organization.

PURCHASE OF GRINDING MACHINES

Given certain cost data, the student is asked to .determine if the installation
of guards on the new machines is a good investment by comparing the average

A small products fabrication company is considering the
replacement of twelve grinding machines with new semi-
automatic machines that will speed up ‘the production
process. The safety director has recommended that the rew
machines be equipped with plastic shields that will prevent
flying particles from striking the operators of the machines.

annuadl percent return of guarded machines with unguarded machinea.

PUNCH PRESS ACCIDENT

The

A worker lost his right ‘hand in- & punch- press when it
desccndnd unexpectedly while he was cleaning out metal
ecrap. Safety- procedures designed to prevent such mishaps
were not observed. Worker's ‘compensation covered the
injured's medical and compensation costs but the loss to the
company for unreimbursed work time included $4,900 plus a
sizable increase in worket’s compensation premium.

udent - is assigned the task of identifying “lessons learned” from the
accident and recommend changes that will prevent futurs saccidents. The task
focuses upon action at the management level to improve the overall safety
program inclaoding: training, supervision, operations, and accident reporting.



DEFECTIVE EXHAUST SYSTEM
Case Study

A family was driving a four-wheel-drive recreationai vehicde in one of
the national parks when a passenger was overcome by carbon monoxide and suf-
fered permanent brain damage. The family sued the manufacturers fo: $2.8
million, claiming the design of the exhaust system was faulty.

The Accident

The Wiggers family was driving through the Nez Perce National Park in
Montana. Their transportation was a four-wheel-drive, all-terrain recreati-
onal vehicle, which they used for summer outings, fishing trips, ski trips,
and for handlin;: the heavy winter snows of their hometown, Bismarck, North
Dakota.

On the day of the accident, they were following a trail into a remote
area of the park. They came to a point where the trail crossed a stream, or
to be more exact, the stream crossed the traii. The water was about 2-1/2
feet deep. Because of the vehicle’s high clearance, Mr. nggers concluded
they could easily ford the stream. About half way across, the right-front
wheel sunk into a rut and it took several minutes of rocking back “and fe.-th
before they were able to get out of the rut and reach the far side of -
stream.

l“ .
‘ % . V
P e e, ~~

As they were driving along the trail, Allie” Wiggins noticed that her
four~year-old sister Carley was asleep. The somewhat bluish colo ar-
ley's skin told her that something was wrong. She menti ‘ g
Wiggins who took one look and shouted to her husband, "St
neither Mr. or Mrs. Wiggine knew exactly what the prob
ed it might be carbon monoxide poisoning and immediately op
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They then drove back along the trali, across the stream, and to a telephone
on the main road. They calied Park Service headquarters and were directea
to an emergency medical station where an effort wns mads to revive Carley.

When the young girl regained consciousness, she was driven to the nearest
hospital.

The Cause

Within a few weeks after the incident, it became apparent that Carley
had suffered brain damage. She was not able to speak coherent!y and her co-
ordination was greatly impaired. The doctors offered little hope of her re-
covery.

Mr. Wiggers consulted an automotive engineer at the state university,
who examined the vehicle's exhaust zystem for possible leaks. He founr!
none. When Mr. Wiggers expiained the circumstances immediately rieczuing
Carley's loss of consciousness, the engineer asked tc take the vehide in
order to make scme tests. A week later he reported that he had f2und what
he thougnht to be the cause of the problem..

It seems that when running in water over two feet deep, the exhaust,
instead of being dissapated behind the vehicde, collects in the wheel well
from which it siowly seeps into the vehide. The wheel well is located in
the zrea where Carley was resting. The several minutes it took for the ve-
hicle to extricate itself from the rut in the stream was enough to render
Carley unconscious.

The Lawsuit

The Wiggers brought suit against the manufacturer of the vehicde for a
faulty exhaust system design. They sought $2.8 million to provide custodial
care for Carley over the rest of her iife. ‘

The manufacturer claimed that the exhaust system employed a common de-
sign and that there was nothing basically wrong with it. He maintained that
Carley's injury occurred because Mr. Wiggers elected to drive through 2-1/2
feet of water, a use of the vehizie that was never anticipated and for which
the exhaust system was not designed.

In rebuttal, Mr. Wiggers produced a full-color advertlsing brechure,
prepared by the manufacturer, showing the vehide fording a stream approxi-
mately the depth of that crossed by the Wiggers famlly.  He claimed that the
trochure made it appear as though the vehicle was Intended for lust such an
application.

The court ruled in favor of Mr. Wiggers, awarding the $2.8 million
sought. The verdict was appealed on the grounds that strict: liability did
not make the manufacturer responsible for such abnormal uses of a vehicde as
driving through 2-1/2 feet of water. The appcals court upheld the original
verdict. !t ruled that a manufacturer of a vehicle that was. adv«r{tised as
an ali-terrain vehicle might well be deemed by the owner to be safe to be
driven through deep water. If such was not the case,. acfequatt mmirsg
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should be supplied. In the particular case at hand, a brochure ~“owing the
vehicle operating in deep water certainly implied that such a use of thi
vehicle wus acceptable and safe.

The Loss

Two millic:. doilars of the claim was covered by product liability
insurance. The manufacturer had to absorb the remalning $800,000. In:addi-
tion, he sustained two additional costs:

¢ To guard against future suits, the manufacturer had to under-
take a direct mail and media campaign ‘to warn all owners of the
vehicle model in question of the danger of operating in deep
water. In all, this campaign cost the company $250,000.

0 As a result of the adverse publicity growing out of the law
suit and the media campaign, sales of the vehicle dropped off
alinost 20%. Since recreational vehicles  represented the major
product line of the manufacturer, this was a serious. loss.
While they continued to manufacture he vehicle, : they decided
it was advantageous to market it undr a new name. This meant
laur~hing a new advertising program. Tue loss of sales and
subsequent advertising campaign repreasented. .an -estimated. .loss
of over $& million.

Question

What management errors were made by the manufacturer? Expiain your
answers.



DEFECTIVE EXHAUST SYSTEM
Taach!ng Hotes

The purpose of this exercise is to show the effect that the design and
marketing of a product can have upon the safety and heaith of its users and,
indirectly, upon the financial heaith of the manufacturer of the product.
Management made errors in both the design and marketing of the product.
While they are not uncommon errors, they are the type of error that has cost
Industry billions of dollars. These losses can be preventad by a better un-
derstanding on the part of management of its responsibility toward the uses
of its products.

Design Errors

Whather ithe manufacturer cared to admit it or not, the design of the
exhaust system was faulty from the start. A vehide that is intended as an
off-road, ali-terrain vehicle must be. capable ‘of being operated safely up-
hiil, downhiii, across hills, through brush, and in deep water. While a
competent design engineer might have not foreseen the possibility that ex-
haust might collect in the wheel well of the vehide, a mm;:rehensive test
program would have certainly revealed it. Management erred in not requiring
a product testing program that subjected the product to ali of the condi-
tions under which it might reasonably be used. A vehide whose major virtue
is its ability to handle a wide variety of conditions should certainly be
tested under a wide variety of conditions.

Marketing

The claims made for products have often surpassed the capabilities of
the products themselves. And the world at large has generally accepted a
small amount of exaggeration as being an element of survivial in a competi-
tive world. However, where exaggerated claims result in Injury or illness,
the world is far less tolerant. Courts have increasingly held manufacturers
liable for injuries and illnesses that occur when a product is used in the
way it has been marketed. in the present case, management allowed the
vehicle to be marketed as capable of fording streams without verifying that
such could be done safely.

In a well-managed organization, marketing can actually enhance product
safety by identifying, through market research and the insight of the mar-
keting staff, the things that consumers want to be able to do with a pro-
duct. If that information is properly channeled Into the design process,
the result can be the Improved reliabllity, durability, and safety of the
product. In the present Instance, the marketing department apparently had
at least an Inklinrg that owners would want to operate the vehicle In deep
water. This should have alerted munagement to see that the product test
program included a test for the abllity of the vehide to be operated in
water, whether or not they ultimately declided to feature this ability in
thelr marketing of the product.



BRANDON ELECTRICAL COOPERATIVE
Case Study

The Brandon Electrical Cooperative of Branden County, Kentucky, was in-
volved in an accident resuiting in severe burns to three iinemen who were
engaged in removing one of the Cooperative's utility poias. One of the
linemen Is yet to recover full use of his legs.

The Company

Brandon Eiectrical Cooperative was established in 1947 to provide elec-
trical power to homeowners, primariiy farmers, in those portions of Brandon
County not able to obtain service from any of the power generating and
transmission companies within the county because of their remote location.
Brandon purchases power from Midvane Power and Light and distribute it to
some 18,000 homes in the county.

A medium-size cooperative, Brandon has 56 employees. Approximately
half of these are "outside" employees, who provide service to customers (in-
stallation, service and meter reading) as well as construction and mainten-
ance of power distribution lines. Remaining personnel include (1) inside
operations personnel, (2) clerical personnel who keep acocounts, prepare
bills, and handle correspondence, and (3) warehouse and custodial person-
nel.

Control of Brandon is exercised by a nine-person board of directors
elected by the members (subscribers) of the cooperative. A general manager
reports to the board and is responsible for day-to-day management of the
company. Other management personnel include an assistant manager, an elec~
tricai engineer, an operations superintendent and four supervisors.

The responsibility for safety is assigned to -the operations superinten-
dent. At present, this position is occupied by Roger Ormes, who joined
Brandon in 1956 as an apprentice lineman and has worked his way up through
the organization to the position of operations manager. While he is respon-
sible for safety, he has had no forma! instruction in the subject. Up to
the time of the accident, his activities in meeting his safety responsibli-
ity was largely limited to (1) securing posters from the National Safety
Council and displaying them within the co~op, (2) preparing reports on lost-
work-time accidents and interviewing those involved to see if any remedial
steps are in order, and (3) including subjects of safety upon occasion in
his weekly meetings with the supervisors.

The Accident

in September 1983, the Brandon Electrical Cooperative was In the pro-
cess of replacing utility poles following a county-wide inspection program.
On the morning of September 17th, 1983, a line crew consisting of a foreman,
journeyman lineman, and two apprentice linemen were assigned to replace a
pole considered to be potentially hazardous. The pole was located on a pri-



vate right-of-way some 4-1/2 miies from the county road. A digger derrick
truck and & bucket truck were dispatched for the pole removal operation. In
order to reach the pole, it was necessary to cut back some brush and fell
some small trecs on elther slde of the private road--which may help explain
why the pole was not removed earilers By the time the men and equipment
reached the site, they were tired and some two hours behind schedule. - -They
were determined to forge ahead quickiy In order to heip make up for lost

time. It was necessary to change the pole with the one-phase 7200-voit pow-
er -line energized.

The first step In removal was to disconnect the power line from: the old
pole. This was done by the journeyman lineman using the bucket truck. Be-
cause the pole was surrounded by a heavy growth of trees, he was only able
0 move the phase wire approximately three feet from the pole. The guy wire
»as released from its anchor and left attached to the top of the pole. The

ground wire was found to be missing from the bottom quarter of the pole.
The neutral wire was down.

Once the power line had been removed and the guy wire raleased, the two
apprentice linemen attached the derrick to the pole and attempted to pull
out the old poiez. The first attempt was not successful. The foreman and
one of the apprentices then attached a hydraulic pole jack to the pole. The

pole jack succeeded in raising the pole approximately one foot out of the
ground.

At this point, one of the hydraulic hoses attached to the'pote jack
disengaged. The foreman and the apprentice were not able to reconnect the
hose. Th2y then took the hose back to the digger-derrick truck and connec-

ted them to the pole tamper to see if the problem lay with the hoses or the
pole jack.

While the foreman and the journeyman were connecting the hoses to the
pole tamper, the foreman called out to the other journeymen to make one more
attempt to pull the pole out. On this try, the pole broke at the point
where the steel cable from the derrick was wrapped around it. The pole shot
upwards and, being top-heavy, fell against the power line.

\ ".‘
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Because the ground wire was still attached, it became energized as did,
In turn, the cable wrapped around the pole, the boom of the digger-derrick
truck, to which the cable was attached. and the entire dlggor-derrlck truck.
Since the truck was not grounded, the foreman and the apprentice standing at

the back of the truck and touching the hose connections took the full force
of the 7200-volts.

The operator of the digger-derrick truck realized he was in trouble the
minute the pole broke znd fell against the power line. . He immediately re-~
leased the pull on the cable, aliowing the pole to fall. = Fortunately, it
fell free of the power line. Equally fortunately, the foreman and the ap-
prentice in contact with the truck were wearing rubber gloves and rubber
shoes. For this reason they were not .nmedlately elactrocuted and survived.
The two men were burned badiy on the hands and feet. Indeed, both gloves
and shoes themselves were badly burned. The apprentice was partiaily para-
lyzed and collapsed immediately. C

The Consequences

An emergency ambulance call was placed immediately and both injured men
were rushed to the hospital. Both were: treated for severe electrical burns
about the hands and feet. The foreman was discharged from the hospital af-
ter a week but was unable to return to work until two weeks after the acci
dent. While he was able to handle his supervisory duties, he was unable to
participate in any of the physical labor engaged in by the line crew for al-
most six months after the accident. During this time, it was necessary to
supplement the crew with an additional apprentice.

The apprentice who was injured had not recovered full use of his legs
as of one year after the accident. He Is able to walk only with the aid of
two canes. It has been impossible for him to return to the line crew. Be-
ing somewhat paternalistic, and believing in a shared. responsibility for the
accident, Brandon Electic Cooperative has agreed to .retrain the. apprentice
lineman for another position within the organization--one that will allow
him to move as far up in the heirarchy as members .of the line crew.

Because Brandon Electric Cooperative is a very close-knit group, the
accidents and resulting injuries cast a pall over the work force for several
weeks. A great deal of time was spent at all levels within the organization
attempting to determine the cause the accident and who was to blame.

Safety Violations

The line crew clearly violated a number of company safety regulations.
including the following:

Grounding--All equipment is to be grounded when working in the vi-
cinity of energized power lines in order to prevent just the type
of injury that occurred.

Stripping Poles—-Ali poles are to be stripped of ground wires, guy
wires, and any other metal in order t¢ keep them from becoming
conductors shouid they come in contact with & power line.
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Clearing Area--The arsa around poles Is to be cleared of: brush,
trees, branches, and any growth that would interfere with movement
of the equipment, isolation or any other safety precautions.

Insulation--All - power lines -in the vicinity of the area In which a
pole is to be removed are supposcd to be completely covered in or-
der to prevent metal-to-metal contact.

These violations of company safety practices are also  violations of
Federal and State occupational safety and health regulations. The State
agency that investigated the accldent clted Brandon for all four of the vio~
lations noted.

Part of the failure to ground the truck, strlp the poies, clear the
work area, and cover the power lines might seem “attributable to haste re-
suiting from the effort to make up for lost time getting to the sitc. How-
ever, interviews with the line crews revealed that these precautions were
seldom observed. While employees knew of the precautions, they had become
progressively lax in their observance of them over the years.  Since there
had never been a mishap resulting in injury, they had tended toward the be-
lief that the precautions were unnecessary. There was no apparent effort by
management to follow up to see if the safety precautions were being ob~
served.

Problems

1. ldentify as many as possible of the sources of dollar loss to the
company resulting from the accident. You need not estimate the
amount of loss--just the sources.

2. If you were assigned the responsibility of taking steps to- reduce
the likelihood of future accidents by line crews, what would you
do? Consider ail the steps that would ‘prevent “all" categorles “of

- accidents, not just the repetition of the same accident (which-'is
very unlikely to reoccur).



BRANDON ELECTRIC
Teaching Notes

1. Identify us many as possible of the sources of dollar loss to the
company resulting from the accident. You need not estimate the amount of
loss—just the sources.

The purpose of this question is to help students cain an appreciation
of the magnitude of doliar loes associated with violatlons of safety prac-
tices and resulting accidenis. While students can't be expected to know the
costs assoclated with each source of loss, _they ‘can at ieast identify the
sources. The instructor can supply the actual costs ‘as indicated below.
Discussion should, at a minimum, include the foliowing:

Medical Bills--While Brandon is insured under workmen's compensa-
tion, there were approximately $2500 in out-of-hospital treatment
expenses for the apprentice lineman that were picked up by the
company.

Insurance Premiums--The cost of medical bills ‘and  disability pay-
ments, while borne by worker's compensation, resulted in a marked
change in Brandon's experience rating and: subtantial hike in its
worker's compensation Insurance premlums-<approximately $1500.

Lost Work Time--By far the greatest expense was the lost work
time. Sources of loss include the following:

Foreman--Was out of work for ten days ‘at ‘a total cost of
$1,723 ({including salary, fringe benefits, and cverhead
costs).

After returning to work he was only partially effective and
required the addition of an apprentice to the line crew.
During the six months this was required, the costs amounted
to $6,375.

Apprentice--The apprentice was out of work forjOne year, dur-
ing which he continued toreceive full pay. The total per-
sonnel cost was $12,750.° Upon return; ‘he had-to be retrained
for another position, invelving a:cost of $736 in salary and
$465 in training time by supervisors and other workers.

Line Crew--The line crew lost: the rest of ‘the day in which
the accident occurred and most of the following day being in-
terviewed by management, representatives of the State Occupa-
tional Health and Safety Administration, and others. All
‘told, lost work time came to a total of $553.

Management-~Lost management time includes the time devoted to
investigating the accidents, processing paperwork, dealing
with employee questions and so on. The estimated cost of
this lost time was $4,263.
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Morale-~There is no teiling how much time was lost due to the
Tow morale that prevailed for several days after the acci-
dent. However. -ompany officlals conservatively estimate
5195000

Equipment Damage--Considerabie damage was sustained by the der-
rick, the hydraulic hoses, and the pole jack, including fused
wire, burned-out electrical components, scorched fabric, etc. The
repair bill came to $876. -

Fines--Brandon was cited for violation of state occupational safe-
ty and health standards, including failure to ground trucks, use
of hydraulic hoses that were not non-conducting, failure to exer-
cise proper precaution to prevent poles from coming into contact
with energized equipwent, and allowing employees on the ground to
come into contact with the equipment that was adjacent to energiz-
ed lines. Fines totaled $1610.

These losses total $34,351. 1t is estimated that, ir .. der to recover these
unreimbursed expenses without increasing electric r..2s to its subscribers,
Brandon would have to add 346 new subscribers {over and above what would or-
dinarily be added).

2. If you were assigned the responsibility of taking steps to reduce
the likelihood of future accidents by line crews, what weuld you do? Con-
sider all the steps that would prevent all categories of accidents, not just
a repetition of the same accident (which is very unlikely to reoccur).

The simple issuance of regulations covering safety precautions in re-
moval of poles will not, as noted in the question, suffice to prevent other
types of accidents. More general steps to be taken include the following:

Training--A combination of pre-service and in-service training
should be instituted to acquaint all employees: with the reasons
underlying safety precautions. Almost all safety precautions will
be viclated from time to time. Fallure of the violations 1o re-
sui: in accidents will tend to encourage future violations. One
way to prevent this is to acquaint employees with the hazards that
precautions are designed to avoid and the possible consequences of
failure to employ the precautions. Printed materials and films
are available from OSHA and NIOSH describing hazards, precautions,
-and possible consequences.

Supervisor Trainin 4—~Supervlsion is the front line of safety. If
supervisors are convinced of the need for safety precautions,
their concern will spread to those they supervise. If they are
- not convinced, neither wiil be the workers: they supervizs. Super-
visor training must include not only the toplcs: discussed in con-
nection with worker training, but scheduled: periodic meetings to
review probilems In obtalning compliance with safety precautlons or
near-accidents and their causes, etc.
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Safeté Committee--Management-iabor safety committees have proven
valu in helping managment formuiate policies that are more
conducive to safety. An axampie of a safety-related policy issue
would be the establishing of schedules and the autherity of super-
visors to vary schedules where attempts to meet them would encour-
age unsafe practlces (as was the case in the example described)

Organization--Assigning responsibility for safety to the opera-
tions manager may create a conflict of interest in that the prime
responsibility of this individual Is to see that work gets dones as
quickly and as economically as possible. This Is a typical prob-
lem. Placing the responsibility for safety within the operating
function has the advantage of putting it In the hands of the in-
dividuals who are in the best position to influence safety within
the organization. However, safety often b=s a lower priority than
what was perceived as more urgent, operational concerns. For this.
reason, many organizations remove responsibllity for safsty policy
from operational departments and place it at a staff level.

Expertise--The management of safety requires the same level of
technical competence as the management of other functions such as
the management of personnel and the management of finance. Obvi-
ously the individual currently responsible for the management of
safety lacks this competence. Alternative means of supplying it
inciude (1) engaging the services of safety consuitants, (2) find-
ing other individuals in the organization having a background in
occupational safety, and/or (3) aliowing the incumbent safety man-

ager to participate in educational programs to acquire the requi-
site competence.



THE VINYL CHLORIDE HEALTH HAZARD
Case Study

Three employees of a plastics manufacturer ‘initiated a suit  against
their employer and the chemical company supplying the vinyl chloride used in
the manufacturing process. They claimed that the companies had knowingly
exposed them to heaith hazards resulting in debilitating diseases, which may
prove fatal in at least ore case. The defendants settled out of court for
$3.2 million.

The Vinyl Chioride Hazard

Vinyl chloride is a gas consisting of ethylene and chlorine which can
be converted by pressure and heat into a resin called polyvinyl chioride
(PVC). At the present time, PVC is the second-most widely used plastic in
the United States. Over $65 billion is spent in the manufacture of plastic
products employing FVC.

The first inkling that vinyl chioride constituted a health -hazard came
from a group of Russian scientists who discovered workers engaged in proces-
sing PVC into finished products suffered an unusually*high rate of bronchial
and liver defects. In the 50s, studies in several European countries showed
that workers handling ' PYC were subject to a variety of skin and:circulatory
disorders. On the basis of these findings, the Manufacturing Chemists Asso-
ciation (MCA} recommended that exposures be limited to 500 parts of vinyl
chloride per million parts of air (500 PPM).

In 1961, Dow Chemical discovered liver damage In laboratory animals ex-
posed to 100 PPm of vinyl chloride and reduced exposure in its plants to 50
PPM. A study in the early 1970s assoclated the presence of vinyl chioride
in the air with malignant tumors in test animals. Then in 1973, Dr. Cesare
Maltoni of the ltalian Institute of Oncology presented: evidence:-that malig-
nant tumors (including angiosocoma) in the livers of rats exposed: to. levels
of vinyl chloride as low as 250 PPM.

Iin August 1974, the HNationa! Institute for Occupational Safety and
Health (NIOSH} reported that studies hacd found that death from-liver cancer
among workers exposed to vinyl chloride occurred 12 times more often: than
would normally be expected. On the basis of this finding, the: Qccupationa!
Safety and Health Administration (OSHA) established an Emergency Temporary
Standards (ETS) of 50 PPM. Only two weeks later, however, an- independent
laboratory found that mice exposed to vinyl chloride levels of even 50 PPM
developed-angiosocoma. OSHA responded by proposing a permanent: regulation
requiring "no. detectabie” worker exposure to-vinyl choride. - .in:
was relaxed somewhat o a ceiling of 1 PPM on a time-weighted ave
eight hours, with a ceiling of 5 PPM for any 15-minute interval.




The Manufacturer

The three workers who initiated the lawsult were employed by Steriing
Products, a manufacturer of novelty items for the home and for automoblies.
The firm was founded in 1913 and operated primarily as a mail order house.
It was among the first manufacturers to recognize the potential of plastics
and by the mid-1950s had converted aimost entirely to . ithe manufacture of
plastic products. it alsn began to market its products through retall
cnains rather than mail order:; During the 1950s and 6is business expanded
rapidly. By 1970, the company employed some 115 workers in a newly~bullt
plant. Its saies for the fiscal year 1970 was slightiy over $20.7 miliion.

Sterling Products buys its polyvinyl chloride from Mid-America Chemi-
cal, a 50-year old firm located in Hammond, Indiana. The firm grew rapidiy
during World War |, primarily through the manufacture of butylene, a sub-
stance used in the production of artificlal rubber. Throughout the 1950s
and 60s, it gradually expanded into the development of a wide range of chem-
ical products. Its gross revenues have consistently topped.$40 million for
each of the last five years.

Response to Health Hazard

The management of Mid-America first learned of the potential hazard
posed by polyvinyl chioride through the Manufacturing Chemists Association
in 1973. The information was passed along to all of the manufacturers to:
which it sold PVC,. The management of Mid-America decided: that the results
were '"not sufficiently conclusive to warrant any change:in the MCA~-.recom-
mended standard of limiting vinyl chloride. exposure :levels to 500. PPM", a
conclusion that was also passed along to its customers.

When OSHA established its proposed standard of ¥no detectable levels"
followed by the permanent ceiling of 1 PPM and 5 PPM, both Mid-America and
Sterling joined the large numbers of companies protesting the standard as-
being unrealistic. . The posture of both companies: was that exposure levels:
as low as those required simply could not be realized, .and that substantial
reductions from the 500 PPM level would be so costly: ‘as: ‘put them in jeopardy
of going out of business.

wWhile actively resisting the OSHA standard, Sterling made 'some attempt
to reduce exposure to vinyl chioride through mcre -effective ventilation.
However, nc major changes in the production process were: made. The company:
rejected a consultant's suggestion that workers be required to wear respir-
ators as protection.

In 1979, at the Instigation of the labor - organizatton’ff;@iireprcsenting{
Sterling's plastic workers, an employee complained about" kth‘ afa-

a:mrds to counteract the vinyl chlorlde health hhzarﬁ. ¢
e Occupational Safety and

citation on the grounds that (1) the presence of a healii ha’ Fd was not
adequately demonstrated, and (2) the standards posed by O5H ‘could not be
met. Sterling was required to pay a total of $1500 in fines and to come up
with a plan for controlling PCV exposure. At this point, Sterling mamga«
ment initiated a policy of requiring use of respirators as they attempted to
reduce levels of PVC.




The Law Suit

In November of 1983, three Sterling employees flled claims against
Sterling and Mid-America for a total of $3.2 milllon for disabling lilnesses
they claim resulted from exposure to vinyl chloride. One worker had a lung
disorder making it impossible for him to breath normailly. The sacond work-
er's wife had suffered one miscarriage and one stiilbirth. The third worker
was dlagnosed as having an inoperahle angiosarcoma. All attributed their
ilinesses to their exposure to PCV, citing evidence from studies assoclating
all three incidents with high PCV exposures.

In their suit, the workers claimed that both Mid-America and Sterling
had been aware of the hazards represented by PCV since 1974 and had neither
made a significant attempt to correct the problem nor notified their employ-
ees as to the hazard represented by PCV, While they admitted their exposure
to PCV had predated the discovery of the health hazard, they claimed that
immediate action to reduce vinyl chloride levels, and compliance with the
OSHA standard once it was imposed, would have reduced the likelihood that
their particular afflictions would have occurred. In response to the claim
of Mid~America, Sterling, and others that OSHA standards could not be met,
they pointed out that, as early as 1975, the Goodrich Company had reduced
vinyl chloride exposures from 1 to 3 PPM in their various plants.

The defendants, Sterling and Mid-America, contended that the link be-
tween vinyl chloride and the workers' afflictions had never been conciusive-
ly proven. They claimed that, by complying with the MCA standards of 500
PPM, they were doing all that a responsible manufacturer could be expected
to do. The cost of attempting to meet the OSHA standards, they maintained,
would have been impossible to recoup through additional revenue. In the
case of Sterling, which had no products other than those manufactured with
PVC, the result would have been bankruptcy. Finally, they pointed out that
all of the illnesses associated with PVC have involved people who had been
working with the substance for a great many years. They contended that the
specific instances in quastion could have had their origins In the period
prior to discovery of any link between the particular illnesses and vinyl
chloride. ;

Problem

If you were on the jury hearing this case, how woud you assess the lia-
bility of Sterling Products and Mid-America for the ililnesses of the three
workers? <Consider the following issues and address each in your answer:

o The responsibility of the two companies to notify employees as
to the hazard threat at the time a relationship between PVC and
the various illnesses was discovered.

o The adequacy of data on the relationship between PVC and ili-
nesses to justify attempts to reduce the level of vinyl chlor-
Ide.

o The cost of meeting the OSHA standard.
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o The relevance of the OSHA standard to the employees' claim.

o The duration of the workers' exposure before and after the haz-

ard was discovered.

o The relevance of the ability of Goodrich and other companies to

meet the OSHA standard.



THE VINYL CHLORIDE HEALTH HAZARD
Teaching Notes

The purpose of this case study is to help students to fully understand
the responsibility of management to avoid conditions that will leac to ill-
ness on the part of employees who are manufacturing their products or ulti-
mate users of the products. The past decade has been characterized by a
quantum increase in the number of suits lodged ayainst employers and manu-
facturers from illnesses resulting from unhealthful working conditions ard
products. Because of the extent of disability involved, and the numbers of
workers affected the costs to companies found to be liable are extiemely
large. Multimiiiion doilar awards are not uncommon. Several otherwise
"healthy” companies have been forced into bankruptcy hecause of their ina-
bility to withstand claims arising out of ilinesses te employees and custom-
ers.

The specific issues addressed in the questions are intencded to help
students understand the responsibilities of a business arganization for pre-
venting product- and work-related ilinesses. The information is provided to
help guide discussion of each issue.

Responsibiiity to Notify

A manufacturer is responsible for notifying prospective users of any
potential risk in using the product. Mid-America notified Sterling. Products
management. However, the ultimate users ara the employees. A warning
should have been posted on PVC contziners apprising anyone handling the
product of the risk that such entails.

The duty to notify does not require conclusive proof of danger. "\'lhere
there is an element of doubt involved, warnings should cite the evidence
available, allowing users to decide whether the possible risk is. worth tak-
iny.

Adequacy of Evidence

The fact that PYC workers have a much higher incidence of various di-
seases than others is not conclusive proof that PVC causes the ilinesses.
However, when it comes to health and safety standards, Mweight of evidence"
is a more appropriate criterion than conclusive proof. As OHSA stated when
it imposed the permanent standard, “We cannot wait. untll indisputable. ans-
wers...are available,. hecause the lives of employees. .are. at stake." The
weight of evidence certainly pointed to a connection between PVC: and the
three healith problems of the workers who initlated the suit.

Cost of Reducing Hazards

The long~held idea that hazards can be tolerated if the cost of elimi-
nating them is too ¢reat is an idea that has been rejected increasingly by
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courts and the general public. First, they have become skeptical of manu-
facturers' claims that attempts to meet safety and health standards will put
them out of business. Such rarely proves to be the case {(nor was it the
case in meeting PVC standards). Second, there are generally some interim
steps that can be taken without prohibitive costs, such as the use of res-
pirators.

Relevance of Standard

Failure to meet a standard does not make 2 manufacturer or an employer
liable for claims related to a purported hazard, nor does complying with
standards absolve them of liability. However, courts are inclined to accept
standards defining safe practice. Companies are not expected to be ahle to
prevent all injuries and ilinesses whatsoever to employees, customers, or.
users of its products. They gre expected to make reasonable efforts to do
so. Complying with a government standard is generally, though not atways,
considered evidence of a reasonable offort. ,

The role of standards as defining a reasonable effort only applies to
those standards that have public acceptance. Standards established by an
industry itself rarely have this acceptance unless they have been endorsed
by some independent group. Otherwise they are likely to be viewed as self-
serving. This is certazinly the case where industry standards are in con-
flict with those developed by government or other independent agencies, as
were the MCA standards after permanent OSHA standards had been established.

Duration of Exposure

1t is quite possible that the employees' illnesses began prior to the
discovery that PVC represented a health hazard. Certainly, neither Sterling -
nor Mid-America can be held responsible for failure to -address a- problem -
that no one knew existed. Had the companies atiempted to eliminate the PVC .
hazard when it was first discovered, the court would have been likely to
corisider the ilinesses to have resulted from pre-existing conditions, or at
least conditions beyond the control of the companies. However, by failing
to take action, the defendants left themselves vulnerable to the claim that
the conditions arose, or were at least aggravated by exposure to PV(C after
the hazard had become known.

Relevance of Goodrich

The fact that Goodrich was able to reduce vinyl chiloride exposure dras-
tically, ultimately achieving the OSHA standard, seriously undermines the
defendants' case that the OSHA standard was unrealisticc In evaluating the
practices of a particular manufacturer, courts frequently ‘use the practices
employed by other manufacturers to define what is "reasonable." 'For exam-
?Ie, in evaluating whether a manufacturer could have anticipated the need
or a particular ssfeguard, they will frequently lock “to see If ‘the safe-
guard is used by other manufacturers. It would have certainly been to ‘the
defendants' advantage to have consulted a cross section of manufacturers and
users of PVC rather than simply listening to those who were actively resist-
ing the standard.
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A DEFECTIVE MOPED THROTTLE
Case Study

On July 18, 1983, Buddy and Tommy McKane were taking turns riding their
father's moped around the cul-de-sac at the end of the street on which they
live. When it was Buddy's turn, he pedaled up to speed to start the engine.
Then Tommy heard him shout something like "I can't stop it". Instead of
turning around the cul-de-sac, Buddy drove right up on the lawn and ran into
the brick facing on a neighbor's house. Upon impact, he went over the han-
diebars and his head struck the house. As a result of the accident, Buddy
suffered extensive brain damage and will probably require custodial care the
rest of his life.

The Moped Manufacturer

The moped on which the accident occurred was manufactured by the Cyclon
Company, a 25-year old company known primarily for the manufacture of 10-
speed bicycles. In early 1980, following the fuel shortages of 1979 and a
period of sharply rising prices, the Cyclon Company decided to go Into the
manufacture of mopeds. However, by 1981, easing fuel prices and a general
recession caused a marked drop in the moped market.

The Throttle Problem

In December of 1981, the Cyclon Company received a formal complaint
concerning the design of the throttle on its moped. The Cyclon moped em-,
ployed a twist grip throttle similar to that used on most motorcycles. A
cable extended from the twist grip down between the front forks to the car-
buretor on the engine. The cable was anchored to the handlebar at the
throttle end by a plastic snap fitting. . The complaint claimed that the
cable could easily be pulled off the fitting by simply pulling downward on
the cable assembly.
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When the cable was pulled down, the throttle would be opened, causing
the engine to accelerate. Unless the cable were perfectly allgned with the
bore in the fitting into which It fit, attempts to close the throttle would
cause the cable to bind on the fitting, making It Impossible to close the
throttle. The harder the operator twisted on the handgrip, the more the
cable would bind on the fitting.

The only way to close the throttle when it stuck was to twist the grip
toward the "“open" position allowing the cable to drop downward. If the
cable then happened to be aligned with the bore in the throttie housing, the
throttle could be closed. Sometimes it would take three or four attempts

before the cable was aligned with the bore allowing the throttle to be
closed.

The Cyclon management consulted their design engineers about the prob-
lem. The design engineers agreed that the problem described in the com-
plaint could occur. However, the way the cable was routed along the handle-
bars down between the front forks, a downward pull on the cable would be
very unlikely. It seems that in the case of the complaint, the cable had
been replacad by a local mechanic and was improperly routed leaving enough

slack in the cable for an object to slip between the handlebar and the cable
and pull it down.

Management inquired as to whether it would not have been better to em-
ploy a screw-on fitting rather than a snap fitting thus eliminating any pos-
sibility of the cable being pulled downward. The engineers agreed but
pointed out that they were constrained to design a vehide that could be
produced cheaply, in order to undersell other mopeds on the market. The
cost of screw-type fittings were three times that of snap-ons.

Since the Cyclon Company was considering discontmuing the manufacture
of mopeds, no design change seemed in order. The cost of retrofitting
existing mopeds would have been prohibitive, at least for a company in the
financial condition of Cyclon. Moreover, most of the vehicles they had man-
ufactured were still in dealer showrooms and whether they would 2ver be sold
was questionable. Management's answer to the complaint was simply that, if
the cable were properly routed; the danger of the throttle being locked open
was nonexistant. They decided they could not be held responsible for im-
proper routing of cables as a resuit of repair.

The Accident

A week prior to the accident, Mr. McKane had taken the moped to the
bicycle shop from which he had obtained it complaining that the cable was
riot working freely. The owner of the shop dlagnosed the problem as a kink
in the cable and suggested that it be replaced. In the process of replacing
the cable, the repairman, instead of routing the cable along the handlebar
and between the front forks, routed it more or less dlrectiy to the carbure-
tor. As a result, when the handlebars were turned to the right, shortening
the distance between the throttle and the body of the moped, the throttle

cable hung down in a large loop. Neither Mr. McKane nor the two boys no-
ticed it.




Just prior to the accident, Tommy had gotten off the moped and turned
it over to Buddy. Buddy, as noted previously, pedaled the moped to a speed
of about 10 mph to start the englne. He then moved about 200:feet dewn a
stralghtaway leading to a circle making up the cul-de-sac. "He had resched a
speed of approximately 20-25 mph when he reached the circle. ““Instead of
turning around the clircie, he continued In a straightahead path riding up on
the grass, across the sldewalk, across the lawn, and into 'the side of the
house, some 70 feet from the edge of the street.

The Lawn_:it

Mr. McKane initlated a lawsuit against the Cyclon Company for $1.2 mil-
lion to cover medical expenses and to provide care for Buddy McKane through-
out the rest of his life. In the lawsuit, he claimed that the accident was
caused by a defective throttle design which allowed the throttle to become
stuck in the open position. He claimed that inability to close the throttle
caused Buddy to continue in a straight path into the side of the house.

The Plaintiff's Case

Buddy himself was unable to offer any explanation as to the cause since
he is unable to speak coherently. In support of his claim that the stuck
throttie caused the accident, Mr. McKane offered the following

o Buddy's shouting that he was unable to stop the moped.

o Buddy‘s failure to turn at the end of the cul*de-sac, which an
expert witness attributed to- inability to reduce -speed . suffi-
cient to make the turn. ,

o The fact that the cable, routed in the way*it lnés, ~could easily
be pulled downward causing the throttle to lock open.

On the last item, Mr. McKane was unable to furnish any evidence as to
how the cable was pulled downward in the first place.. However, he demon-
strated that in mounting the moped, it would have been possibie for Buddy's
foot to have become entangled in the cable as he threw his leg over the
moped. Until the engine started, he would not have known that the throttle
was locked in an open position.

Mr. McKanée's suit contended that the Cyclon design was hazardous,
pointing to both the previous complaint- and the fact that other manufac-
turers employed screw~type fittings to anchor the 'cable to the handgrip.
Mr. McKane claimed ‘that Cyclon knew the design was: hazardous and failed
either to correct the hazard or warn owners:of it. - He ‘also claimed that
Cyclon was negligent in falling to warn of tne possibility of head injury
when riding at 20 mpk and to prescribe the wearing of a helmet. ‘Had Buddy
been wearing a helmet, he claimed, there would only have been a minor head
injury, if any at-all.



The Defendant's Case

Cyclon denied that the throttle design was defective or unsae. -They
claimed that, so long as the throttle cable was properiy: routed, there was
no danger. Since the cable was properiy routed at the time the moped- ieft
the Cyclon plant, the vehicle was safe. They disclaimed responsibllity “for
any unsafe -condition that developed through the intervention of a third
party (the mechanic) after the vehicle was sold.

The Company ailso claimed that even with the stuck throttie, the moped
could have been stopped:

1. The two handbrakes were powerful enough to have stopped the
vehicle, even with the engine running at full throttle.

2. A 'kill* switch mounted on the handliebar would have immediate~
ly cut off the engine.

They contended that these two "fail safe" systems were adequate protection
against the stuck throttle and that Buddy's failure to use them was an error
for which they could not be held responsible.

The Outcome

The court held Cyclon to be liable for damages resulting from Buddy's
injury, and awarded the McKane's the $1.2 million dollars they were seeking.
In holding Cyclon liable, the court pointed out the following:

o A prudent manufacturer could:anticipate that .a cable might be
improperiy secured or routed during repair and should have
taken steps to prevent such an occurrence from placing the
moped in a hazardous condition.

o The intervention of the mechanic, no matter how negligent, does
not relieve Cyclon of liability since they could -have foreseen
the possibility of the cable's being misrouted during repair. -

o Proper testing of the moped would: -have revealed the ease with
- which the cable could be pulled free and the difficulty in
closing the throttle under those conditions.

o  Having recelved a complaint of the stuck throttle, It was
Cyclon's responsibility to at -least attempt to notify ‘owners
and prospective buyers of the danger:presented by an: Improperly
routed throttle cable so that they couid: take care to- prevent
such a situation from arising.:

The court rejected Cyclon's contention that Buddy's fallure: te -use the
brakes or kill switch to stop the:vehicle could- be oonsldej}“‘ - "er
They accepted the statement of an expert witness who - pointt d out that
people, when faced with an emergency, cannot be counted upon to employ a
procedure which they never had occasion to practice. Cyclon was re:pﬂnslble
for creating the emergency in the first place and was not relleved of that
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responsibility by the fact that the person placed In the emergency did not
respond in the way they would have preferred.

The court rid not hold Cyclon responsible for advising the use of hel-
mets. The state In which the accident occurred requires moped operators to
be licensed drivers. The state driver's manual, upon which all ‘drivers are
tested, advises the use of helmets for riders of all two-wheeled vehicles,
mopeds included. The court considered the hazards to be generally well

- known.

The Consequences

In June 1983, Cyclon's public liability carrier cancelled the Company's
coverage of mopeds. This meant that the Company was not insured against
damage suits involving its mopeds currently in use {except for incldents
arising before the policy was cancelled) or for the $3.6 million® worth of
unsold machines. No other carrier was willing to pick up the policy so long
as the design ﬂaw existed.

The cost'of a recall program was estimated at $225,000 for the unsold
vehicles and $375,000 for those currently in use (primarily because of the
additionai cost of advertising to reach owners). With the poor prospect of
‘moped sales to begin with, and the adverse publicity resuiting from the re-
call campaign, management decided that funds invested in a recall*program
could never be recovered. On November 14, 1983, Cyclon was notified of ano-
ther accident involving a stuck throttle. ‘The accident occurred on Septem—
ber 13 when an adult moped rider, attempting to slow down for traffic
stopped at an intersection, was unable to close the throttle and crashed
into the car ahead. He was catapulted over the car and sustained a broken
spine. A structured settlement with a present value of $1.3 million was
proposed.

In its precarious financial condition, Cyclon could: barely manage the
‘legal fees let alone payment of damages. Wlithin one month “after being ad-
vised of the suit, Cyclon flled for bankruptcy.

Questions

1. What role did the throttle design flaw have In“putting Cyclon out
of business?

2. What mistakes did the management of Cyclon maké in its manufacture
and marketing of mopeds? In each case, describe what they should have done.
(Don't second guess; identify only those mistakes a truly prudent manufac~
turer would not have made.)



A DEFECTIVE MOPED THROTTLE
Teaching Notes

1. What role did the throttle design flaw have in putting Cyclon out
of business?

The design flaw, and the subsequent accidents, certainly insured the
downfall of the Company. It is true that, with $3.6 million worth of unsold
vehicles, the Company's picture was not very encouraging. However, while
they would have undoubtedly sustained a loss on their moped program, projec-
ted at $.5 to $1 million--there is a good chance they could have survived
the crisis. They were managing to hold their own on their bicycle sales and
needed oniy a slight upturn in the economy to offset the moped losses. How-
ever, the cost of either a recall program or claims against which they were
uninsured eliminated any chance of recovery. ,

The Cyclon experience is not an unusual one. iIn recent years, many
companies have filed for bankruptcy because of their inability to pay dam-
- ages arising from product liability suits. Many of these companies, unlike
Cyclon, were in very sound financial shape prior to the claims.

2. What mistakes did the management of Cyclon make in its manufac-
ture and marketing of mopeds? In each case, describe what they should have
done. (Don't second guess; identify only those nistakes a truly prudent
manufacturer would not have made.)

Faulty Design--Management's first mistake was accepting a design
that was potentially hazardous. It did not require extraordinary
foresight to anticipate that the throttle cable could be pulled
loose with a light downward force, given the design of the fit-
ting, and that it could easily bind In such a way as to prevent
the throttle from being closed. The Company was clearly banking
upon the way the cable was secured to prevent its being pulled
loose. It seems unwise to trust to chance when use of a screw-
type fitting would have all but eliminated any chance of the
cables being accidentally pulled loose. Given the potential haz-
ard to safe operation presented by any malfunction in either the
throttle or the braking system, it would not seem that either of
these systems would be good candidates for cost-cutting measures.

Product Testing--it is unlikely that any ordinary product testing
program wouid have told management anything they didn't already
know about the design problem. However, if they truly believe
that inexperienced moped riders would respond to a locked throttle
by coolly applying the brakes or using the kill switch, they could
have tested the validity of this bellef by locking the brake in an
open position on an unwary neophyte rider (under conditions in
which no injury couvld occur, of course). They would probably have
found that most of the riders would continue to struggie with the
throttle for some distance before It occurred to them to activate
the kill switch or apuly the brakes firmly.




User Information--Cyclon knew. that the security of the throttle
connection depended upon proper routing of the cable. At the very
least, a warning should have been included in the literature pro-
vided with the vehicle. If this was not done at . the outset, It
certainiy should have been Initiated as soon as the first com-
plaint about a sticking throttle was registered. It should aiso
have been made to reach distributors to iInciude information in
vehicles as yet unsold and all repair shops. Had sufficient in-
formation been provided, the accident might have been prevented.
Even if an accident had occurred, at least the court might have
ruled in favor of Cyclon.

Recall--Whether a recall campaign shouid have been lodged as soon
as a complaint was received is debatable. Management can certain-
ly be excused for not embarking upon such a costly step. After
all, the court did not hold Cyclon liable because of the throttle
design itself, but rather the design unaccompanied by any litera-
ture warning users against the potentiai hazard involved in not
routing the throttle cable properly. The insurance carrier did
not require a recall until after they had been required to pay a
claim.



UNSTABLE CRANE
Case Study

A crane was lifting steel beams to the top of a buliding when it became
unstable and turned over. While no one was seriousily injured, the crane
boom was heavily damaged, resulting In intenslve loss and delay of schedule.

The Construction Operation

The Stearman Company of Des Moines, lowa, is a 35-year-old steel erec-
tion firm. A medium-size company, as steel erection firms go, it employed,
on a regular basls, some 40 employees, including foremen, hook-on men, con-
nectors, plumb-up men, a bolt-up crew, a deck crew, weiders, and office per-
sonnel.. The regular erew was augmented by as many as 30 temporary workers,
brought on as the need required. Its annual revenues ranged from $1,25 mil-
lion to $1.75-million over the past ten years.

The Accident

.. On September 13, 1982, Stearman was doing the steel work for a six-
story coilege dormitory. Their work was nearing completion. A crane was

lifting steel- beams on tke top of the building to form a platform upon which
an air conditioning unit would rest.

The crane with which the work was bheing done was a self-propelied,
- tracked unit with a 180' boom. The crane was properly positioned for the
operation. It had hydraullc outriggers on four sides and:the outrigger pads
were properly leveled. The crane was being operated by a crane operator and
olier, each of .whom were experienced In their job. . The crane operator-had
been employed by Stearman for the past ten years.

The accident occurred toward the end of the
day. The last two loads of beams were to he hoist-
ed and placed in a position approximately 80' from
where earlier loads had been placed. It required
that the boom be tilted at an anale that was close
to the limit of safe operation.

Ordinarily, the crane.would have been reposi-
tioned to permit the boom. to assume a more vertical
angle. However, it was late. in the day, and there
were only two more loads to: lift. = Moreover, the
entire project was two months behind schedule and
the crew. was under mnsiderdsle pressure to move
quickly so that the concrete could be. poured and
the shell completed before cold weather set in.




Because the angle at which the boom would be positioned was still with-
In a safe operating range, the crane operator agreed to lift the load with-
out repositioning the crane. In doing so, he kept a careful eye on the
"boom indicator" to make sure the boom's angle did not exceed what was sa7-.
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the beams struck the side of the bullding causing the cable to oscilate.
The motion was transmitted to the boom, causing it to oscilate along Its
entire length. The result was that the crane became unstable and toppied
over. When it did, the boom fell across two construction traiiers parked at
the construction site. The boom was so severely damaged as to be unsaivage-
able. One of the construction trailers was demolished and the other severe-

ty damaged. Fortunately, the crane operator was securely beited to his seat
and did not sustain any injuries.

Accident Costs

The boom represented a $30,000 loss. Replacement. of one trailer and
repair of the other totalled $22,000. These losses were covered by insur-—
ance. However, the accident was not without its cost to Stearman. ,

On the day following the accident, Stearman management found that it
vould require a minimum of 30 days to obtain a replacement “boom.  In the
meantime, the only solution was rental of a crane at $860 a day. While
Stearman only had five days left on the dormitory job, they were scheduled
to move immediately to a bank building construction site. This meant: con-
tinuous rental of a crane until the replacement boom was obtained. ‘Rental
of the crane for 30 days (assuming the replacement boom arrived on time)
totaled $25,500.

Because of the accident, the rental firm would only make the crane
available to Stearman with its own operator ($125 a day) and oiler (580 a
day) for an additional $6,150. ' Rental cranes are in short supply during
construction season, particularly in Des Moines, and Stearman had no alter-
native but to accept.

Safety Problem

Five days following the accident, Stearman was notified by its insur-
ance carrier that its equipment, worker's compensation, and public llability
insurance would be canceled unless the company: took steps to improve’ its
safety of operation. This was not Stearman's first crane accident. = There
had been three other instances of cranes being toppled during the prevlous
four years. While the earller accldents were not as costly as the most“*re-
cent one, they resulted from the unsafe work practices of Stearman e
ees. In all three accidents, the crane was being used to “walk" ‘loads, ‘that
is, the load was hoisted and moved from one place to another by the crane
operating on its tracked wheels. In this mode of ‘operation, the outriggers
cannot be used and the crane becomes very unstable.  An outward swing of the
load is enough to topple the crane. This was what happened In all three
cases. And in all cases the accident caused delay In the work being per-
formed.

uz -



Stearman has aiso experienced more than its share of injury accidents.
its accident severity rate (number of lost: days per 200,000 hours of -expo-
sure) has averaged approximately 168 over the last year, over half again the
industry-wide average.

Because of its accldent history, and its record of delay in compieting
work, Stearman does not enjoy the best of reputations among oconstruction
firms. Stearman management believes that it has been a factor In several
bids that Stearman has lost. While management has been concerned about ac-
cidents, it was not moved to examine their safety program until threatened
with cancellation of insurance.

Question

What steps would you take, at the management level, to prevent acci-
dents such as the one described. In your answer, try to outline elements of
a general safety program rather than specific remedies to the problem of
overturning cranes.



UNSTABLE CRANE
Teacher Notes

in reviewing this case study, It is important to help students to un-
derstand the need for a program that will address safety generaily, not just
prevent specific accidents from recurring. Coming up with: "fixes" for yes-
terday's accidents will not prevent tomorrow's losses. Accldents are symp-

tomatic of

an underlying safety problem which must be addressed in its en-

tirety if accident loss is to be reduced.

The
accidents.

following areas have been fiuitful for reduction of work-related

Supervision--The front line of accident prevention is supervision,
particularly where the work takes place at remote sites out of the
direct control of higher management. A supervisor who is aware of
the dangers involved in operating a crane near its limits of safe-
ty would have required that the crane be moved to an appropriate
position before hoisting the last of the steel beams. Attempts to
improve supervision would include formal training, to acquaint
supervisors with job hazards and ways of dealing with them, as
well as informal meetings where supervisors can share their exper-
iences with safety problems and their resolutions.

Training--Workers cannot be expected to become fully acquainted
with hazards of their jobs without some form of instruction. Be-
cause accidents are rare events, even the most experienced workers
may not be fully aware of the hazards to which they are exposed.
For example, the crane operator involved in the accident described
may never have had an opportunity to learn the effect of an impact
upon the crane's stability when stability is ailready marginal be-
cause of the boom angle. Workers who have been instructed In safe
operating procedures are more likely to cbserve them if they know
the hazards they are intended to prevent.

Selection-~Technology has not yet found valid methods of distin-
guishing safe from accident-prone workers. However, research has
shown a definite tendency for Inexperiencad workers to be over-
involved in work-related accidents. This has encouraged many com-
panies to establish a policy of employing only experienced workers
in jobs involving potential danger.

Worker Protection—While some accidents involve worker error, it
is often easier to protect workers against their errors than to
try to eliminate the errors themselves. At construction sites,
such protection includes (1) railings on stairs and elevated plat-
forms to reduce the likellhood of falls, and (2) the use of audi-
ble signals to warn of danger (e.g., backing vehicles), (3) provi-
sion of safety equipment, Inciluding helmets, goggles, shoes,
gloves, and (4) covered areas to protect workers from falling de-
bris, tools, rain, or snow.




Accident Data--While safety programs must do more than acddress the
accidents that have occurred in the past, a kncwledge of those ac-
cldents can help reveal fundamental deficliencles in a safety- pro-
gram. Every accident should be recorded, along with information
pertaining to its causes, the conditions under which it occurred,
the characteristics of the work invoived, location and equipment,
and other assoclated variables. With the ald of computers, accum-
uiated data can be analyzed to identify major trouble spots.




o Time lost, work time or other time of other -employees until the-
injured worker returns or is replaced.

0 Supervisory and manageinent time spent dealing with the accident
{(e.g., investigation).

o Company overhead on lost work time.

These additional costs easily brought the total cost of accidents up to
well over half a million dollars.

Safety Program

Anderson & Cornell has never had a formal safety training program. The
personnel manager is reponsible for preparing and maintaining acc;dent re-
ports. However, no use has ever been made of these reports. They are there
solely to satisfy state occupational safety and health requnrements.“ Their
offices were visited by a state OSH inspector once, as was one of their work
sntes. They received about half a dozen citations but paid less than $200
in fines. The personnel manager expressed the opinion that "it's probably a
lot cheaper to pay the fines than to follow around everybody trying to pre-
vent the kind of violations they found."

Despite the lack of a formal safety program, Anderson & Cornell has. not
had a fatal accident or an accident resulting in a permanent disability over
the close to 15 years that accident records have been kept. They attribute
their lack of really serious accidents to their policy of maintaining an -ex-
perienced core of supervisors, rather than hiring new people for each job.
They feel that their supervisors are very "safety oconscious" and have the
experience to be able to anticipate most job hazards and take steps to pre-
vent accidents from occurring. Until the present cost reduction effort was
launched, no one had expressed any concern about accidents.

Nature of Accidents

To help gain insight into the causes of accidents, an analysis was made
of the characteristics of accidents as obtained from accident report forms.
The resuits appear on the next page. Examine them carefully before attemp-
ting to answer the question. :



Nature of Injury

Foreign body in eye
Hernia

Poisoning

Burn, scald

Bruise, crush

Cut, scratch, puncture
Dislocation

Fracture

Inflamation, dermatitis
Multiple injuries
Strain, sprain

TOTAL

Part of the Body

Abdomen

Arm

Back

Chest

Eye

Finger

Foot

Internal body systems
Hand

Head, face, nose, ears
Joint

Leg

Neck

Toe

TOTAL

ANDERSON & CONNELL
ACCIDENT EXPERIENCE
1982

Accident Type

12 Caught in, under, between
1 Exposed to temp. extremes
1 Fall on same level
5 Fall to different level
45 Lifting/overexertion
24 Slip (no fall)
1 Struck against
9 Struck by
6 Touched, absorbed, inhaled
3
_83 TOTAL
190
Saurce of Injury
Animals, insects
Bldgs., erviroment, surfaces
] Chemicals, minerals
17 Containers, boxes, barrels
47 Equipment, vehicles
4 Hand tools/powered/urpowered
14 Ladders, lifting devices
20 Machines, fire, snoke
10 Peopie
3 Plants, vegetation
18 Scrap, debris, particles
10
24 TOTAL
10
)
_5
190

36

11
19
55

23
35

190

25
10
17
55
29
i5
11

14

190



Question

Based upon the accident information presented, what safety measures
wiil have the greatest effect upon cost reduction. in answering this ques-

tion, identify:
1. The most frequent types of accident.
2. The most likely causes of these accidents.

3. The steps most likely to remedy those causes.



SAFETY PROGRAM IN THE HIGHWAY CONSTRUCTION INDUSTRY
Teaching Notes |

The safety measures provided by students should be specific to the type
of accidents and injuries sustained by workers at Anderson £ Connell. Such
catch-all safety measures as "better training" or "closer supervision" don't
evidence any use of the accident data.

The most common types of accidents, causes, and propective remedies are
described below.

Strains

The most frequent type of injury, as listed under "nature of injury" is
strains and sprains, which accounted for 83 of the 190 accidents. Under
*accident types," the most common type of accident involves "lifting/ over-
exertion.” It is likely that almost all of the "back" injuries involved
strain. It is likely that many of the arm, joint, and leg injuries fall in-
to the same category. S

Because of the slow rate of recovery from strains, they generally ac-
count for an even larger share of lost work time than the the sheer number
of accidents would suggest. They are by far the leading source of worker's
compensation claims. Yet, because they are less dramatic than other types
of accidents, and often do not become fully debilitating until some time af-
ter the precipitating event, they tend not to be noticed by management. For
this reason, efforts to correct situations leading to straln receive  far
less attention than the incidents of the particular injury would.warrant.

Most intances of strain result from attempts to lift, push, or pull
heavy objects. Sometimes the attempts involve improper techniques for lift-
ing or moving the object. In other cases it is simply too heavy to be
moved without equipment.

Steps that may be taken to reduce the incidence of strain, particularly
back strains, include the following:

Tralning--Providing instruction in proper methods for moving heavy
objects, including:

o Techniques for lifting, pulling, and pushing.

o Breaking large loads into several smaller loads.

o Use of aporopriate equipment (e.g., doliies. forklifts).
Selection and Replacment--Some people should not be placed in iobs

requiring attempts to move heavy objects. At a minimum, employees
should be interviewed to screen out those who lack :strength or




have conditions likely to be aggravated by lifting or pulling,
such as back problems, dislocations, "trick" knees, etc.

Supervision--Calling upon supervisors to observe procedures em-
ployed by workers and intervening when they are using improper
techniques. A program of supervisor training is needed to con-
vince supervisors of the importance of both the procedures and
their role in enforcing them.

Information--Using posters and decals in areas where lffting takes
place to acquaint and remind workers of proper methods.

Equipment

Under "source of injury," the category "equipment" is the largest
source of accidents. Some of these are lifting accidents. But others prob-
ably involve the "caught in, under, between" type of accident and cause the
"bruise, crush" type of injury. Causes of these accidents and ways of pre-
venting them include the following: ~

Machinery--Machines where there is open access to moving parts,
workmen are often injured when they accidently place their hands
or feet inside the machinery. This can be prevented by the use of
machine guards to physically prevent access.

Vehides~-Many accidents involve trucks, forklifts, and other con~
struction equipment.! Their incidence can be reduced by (1) use
of mirrors to improve visibility, (2) avoiding vision-restricting
loads, and (3) use of audible backing signals.

The various preventive measures described are best effected when equip-
ment and vehicles are first purchased. Whoever is in charge of procurement
needs to be aware of the potential hazards represented by different items
and the safeguards available to overcome these hazards. It would also be
worthwhile to have a consultant survey the ~2xisting equipment inventory to
identify hazardous conditions requiring correction.

Surface Injuries

The category "cut, scratch, puncture" is the third most common type of
injury. Many of these accidents could be prevented by requiring use of pro-
tective clothing when working around sharp objects. These include heavy-
duty gloves, safety shoes, and making sure that the arms and legs are cov-
ered. A somewhat related injury is "foreign body Iin the eye," which can be
almost entirely prevented by the use of safety glasses where cutting or
grinding operations are going on.

The cost of providing protective dothing and equipment is smail in
comparison with the cost of injuries resulting from failure to provide the
protection. Supervisors must alsc be trained In the Importance of wearing
protective equipment so that they will be more llkely to enforce its use.

1 Accidents involving automoblles are recorded as traffic accidents rather
than occupational accldents.



Another way of reducing loss associated with minor injurles Is by hav~-
ing some portion of the work force qualified in administering first aid.
While a knowledge of first aid is desirable in dealing with any kind of ac-
cident, it is particularly useful In keeping minor injuries from becoming
more severe. And, it is particularly desirable in the construction indus-

try, where injuries typically occur at remote locations, some distance from
treatment facilities.

Falls

Falls accounted for a total of (11 + 19 =) 30 accidents. Injuries from
falls are quite common in the construction industry. Falling from a differ-
ent level is obviously the more serious of the two categories of accidents.
Actions that can be taken to prevent falls include:

o Putting railings on platforms and walkways

o Cleaning all walk surfaces of anything that could cause workers
to slip or trip (e.g., oil, tools, snow, etc.}

o Providing foot scrapers for removal of mud, snow, etc.



A HAY BALER ACCIDENT
Case Study |

At 3:00 p.m. on November 12, 1983, a farmer baling hay near Hutchinson,
Kansas, lost his left hand and forearm when it became entangled in the hay
baler. He sued the manufacturer of the hay baler and was awarded $528,000
in damages.

The Accident

The farmer, Robert Bura, was working on the J.J. Robinson ranch near
Hutchinson, Kansas, where he had been employed for several years. On the
day of the accident, he was baling Sudex cane. He'd already baled 100 bales
of cane when the baler suddenly stopped wi*h a bale half made. He stopped
the tractor with which he was towing the baler and turned off the engine.
Since the baler was operated by a power takeoff from the tractor, turning
off the tractor engine caused the baler to cease operatlon.

Alighting from the tractor, Mr. Bura visually inspected the baler.
Nothing seemed to be wrong. He then turned on the tractor engine, and
walked back to check the operation of the baler. Standing about two feet
from the baler, he looked toward the belts to see whether or not they were
slipping. He could see the rollers turning, but the belts were not moving.
Two of the belts appeared to be smoking. He had been watching the operation
of the baler for about ten seconds when suddenly he felt something strike
his back and then felt himself being ierked into the machine. That was the
last thing he remembered. :

A few moments after the accident (as near as anyone can tell), Mr.
Bura's son drove by and saw his father lying next to the hay baler. His
left arm had been severed at the forearm and was bleeding profusely. Mr.
Bura's son wrapped the stump of the arm in a cloth, placed his father in the
back seat of the car and rushed him to the emergency room of the hospital.

On the foliowing day, Robinson's foreman and another hand took the
baler apart. They found Mr. Buras hand and forearm wrapped in a broken
belt where the belt had wrapped itself around one of the rollers several
times. The hand was two belt wraps away from the surface of - the roller.

Mr. Bura was at a loss to explain how his hand had been drawn into the
baler. He ciaims that he was two feet away from the baler and at no time
placed either of his hands inside the baler. The only ‘explanation that he
and others on the ranch couid offer was that the belt, when:lt broke,  flew
out of the baler and wrapped itself around his arm in the manner of a bull-
whip. When the belt became wound around the roller, it drew:his-arm inside
the baler. The feeling of being "hit in the back" may have been the: belt
striking his back before it wound around his arm.



The Baler

The baler was manufactured by Agritex, a manufacturer of farm equip-

ment. The particular baler involved in the accident was manufactured In
1977,

The baler was a large piece of equipment, measuring approximately 13'
In length, 10' in height, and 8 in width, and weighing approximately 4,000
pounds. The unit was powered by the tractor's power takeoff. Every step in
the baling process, including forming the bale, wrapping it, and unloading
it, is done while the operator is seated in the tractor seat.

Belt Tightener Rollers

Belt Tighteriar Arm

s NR

X OAQ /ﬂ/ ‘\}\$
v\ ﬁ/ / 3

The figure shows how the baler operates. As the baler moves (from
right to left), material is picked up from the pickup assembly, and fed be-
tween the rollers into the baler. A series of nine 4"-wide belts ‘across the
width of the baler form the bales. Each belt, starting at point A, goes
around the material to be baled, to point B. It then goes back and forth
between three pairs of belt tightening rollers in area C. It then goes
counterclockwise around the outside of the baler back:to point ‘A.

As a bale grows larger, increasing tension on-the belt.between A and B
draws the pairs of belt tightening rollers closer together. - :Shortening:the
distance between the pairs of roliers compensates for the: longer travel be-
tween points A and B. When the bale Is fuily formed, the rear of _he baler
at point A is drawn backward (increasing the size of the opening) between
points A and B until it is large enough to let: the bale ‘drop out.

It appears that the left-most belt on the baler broke at the point at
which the two ends of the belt were spliced together. Al belts wear out



eventually and most of them break at the splice. When the end wrapped
around Mr. Bure's arm, It pulled It into the rofler marked with an "X",
around which the entire beit wrapped.

The Lawsait

Mr. Bura sued Agritex for failure to install guards on either side of
the baler to prevent belts from whipping outside the baler and from drawing
things inside the baler. An expert witness, a safety engineer, testified
that the appropriate type of guard could easily be mounted on the baler
without interfering with its operation in any way. Indeed, a subsequent
model of the same baler has guards installed to prevent just such accidents
as occurred. Since the instaliation of guards is an accepted safety prac-
tice, the safety engineer claimed that the design of the Agritex baler in-
volved in the accident was deficient. Mr. Bura entered a claim for $800,000
in damages, including medical bills and loss of income,

Agritex disputed the ciaim that its design was fauity. First, the com-
pany contended that the belt could not have come outside of - the baler and
drawn Mr. Burds arm into the machine in the way that Mr. Bura had de-
scribed. According to the company, no instance of such event having occur-
red has ever beer: reported. They claim that Mr. Bura, upon noticing that
the belts were not moving, reached inside the baler to free the belt, and it
was at that point that his hand became entangled in the belt. Agritex con-
cluded that since the belt could not come out of the machine, no guard was
required.

While Agritex admitted that a guard would have prevented a hand or any-
thing else from.being inserted into the baler, they claim it was not really
necessary, since the moving parts of the baler were an "open and obvlous
danger." They pointed out that Mr. Bura was experienced in hay baling gen-
eraily and the use of the Agritex baler specifically and was aware of the
hazards. Indeed, it was established that he had warned his sons never to
leave the tractor and approach the baler with the engines still running.
Agritex claims that the accident resulted from Mr. Bura's negligence.

Question

What s the validity of Agritex's contention that no guard was needed
because of the obvious nature of the hazard represented by the rollers and
moving belts?



A HAY BALER ACCIDENT
Teaching Notes

This case is intended to illustrate the importance of applying - all
known safeguards to the design of a product. At the time the hay baler In
question was designed, the use of safeguards to prevent access to mechanisms
that could injure a user was well established. Such guards were installed
on balers manufactured by competitors. Management chose to bypass a guard
on the grounds that the danger of placing any part of onés person inside
the baler was so obvious as to make a physical obstructlon unnecessary.

Discuss the need to provide safeguards even when a danger is obvious.
Then, go on to discuss the verdict of the court.

Need for Safeguards

The "“obvious danger" criterion is appropriate to items in which the
hazard is not only obvious but is also essential to use of the item. For
example, a sharp edge of a carving knife is not only an obvious hazard but
is essential to its effective use. For this reason, manufacturers of knives
are not liable for cuts resulting from improper use of their products.

In the case of the hay baler, the hazard of open access to the inner
parts of the hay baler was not essential to its effective operation. in
addition to expert testimony that a guard could easily be installed is the
fact that Agritex began installing guards on hay balers manufactured after
the model involved in the accident. Of course, from the mere fact that the
manufacturer improves a design to provide a safeguard does not make the pre-
vious design itself deficient. However, the use of guards to prevent access
by workmen to hazards such as the "nip points" between belts and rollers was
a well-established practice at the time the model in question was manufac-
tured and, as noted, such guards were installed on hay balers manufactured
by competitors.

In short, a manufacturer cannot escape responsibility for protecting
product users against hazards just because those hazards are obvious, so
fong as there is an available remedy that does not interefere with the ef-
fective use of the product.

The Verdict

The jury found that both parties had contributed to the accident. They
held Agritex to be 66% at fault and Mr. Bura to be 34% at fault. They ac-
cepted the $800,000 damages claimed by Mr. Bura, resulting in a judgment
against Agritex in the amount of $528,000.

Agritex appealed the verdict on the grounds that the judge should have
directed a verdict in favor of the company. They held in their appeal that
Mr. Bura's explanation of the accident, i.e., the belt pulling his arm into
the machine, was so patently false that the case should not have gone to a



Jury. The appeals court, however, reaffirmed the original verdict. In
doing so they pointed out the following:

o Which of the two explanations is correct--Mr. Burads or the
company's--is for a jury to decide

o Even if Mr. Bura had inserted his hand into the mechanism,
Agritex could be held liable for fallure to provide a suitable
guard.

o The fact that a hazard is obvious doesn't excuse the manufac-
turer from providing a guard if such can be done without ad-
versely affecting operation of the equipment.

The Consequences

The award of $528,000 was paid by Agritex's public liability insurance
carrier, as were the legal fees. However, the settlement was not without
substantial cost to Agritex.

The biggest cost item resulted from the insurance company's decision,
immediately after he original verdict was reaffirmed, to discontinue cover-
age of unguarded hay balers. In order to minimize the risk to the company
of damages invoiving uninsured balers, Agritex launched, through its dis-
tributors and retallers, an information program intended to reach all owners
and users of unguarded balers. The informatiorn program contained:

o A warning not to reach inside the hay baler,‘ or even stand
ciose to it, while the engine supplying its power (e.g., trac-
tor) iIs operating.

o An offer to install, without charge, guards on all unguarded
balers.

The total cost of the hay baler accident to Agritex can be categorized
as follows:

Information Program--The cost of the information program was ap-
proximately $68,000. This Includes the cost of (1) identifying
distributors, retailers, and known owners, (2) preparing public
information material, and (3) doing a mail-out.

Installation-~Recall programs are aiways expensive, and Agritex's
is no exception. Retrofitting balers with guards wili cost about
$50 per machine--more than original installation would have. Agr-
itex expects to succed in recalling about two-thirds of the 3500
balers sold, which amounts to a little over $115,000 in retrofit
costs.

Uninsured Balers--The 1100-plus unguarded balers wiil continue to
be a threat to Agritex. Any damages growing cut of Injuries sus-
tained on the balers would have to be paid for by Agritex. At



-present, the company ‘doubts that it could even pay an award as
high as that given Mr. Bura.

- Company Time--The management of Agritex has Invested uncounted

ours in activities related to. the baler accident, iIncluding time
spent on the initial litigation (e.g., meeting with iawyers) and
that devoted to designing and monitoring the public information
and recall program. A conservative estimate is that at least
$100,000 wili have been spent on these activities.



THE ATHENIAN RESTAURANT FIRE
Case Study

At 4:00 p.m., on the afternoon of February 17, 1983, a fire broke out
in the Athenian Restaurant, a fashionable Washington, D.C. eating establish-
ment. Smoke filled the restaurant and patrons were quickly evactated with -
out injury. While damage from the flre was negligible, smoke and water
caused extensive damage to carpeting, walls, and furniture. It required
eight weeks of rebuilding, at a cost of $375,000, to restore the restaurant
to its condition before the fire.

The Athenian Restaurant

The restaurant was owned by Steven and Michael Agnos in a limited part—--
‘nership. The building occupies what was a four-story in-town mansion. In
fact, it wae officially classified as an historic landmark.

The Agnos brothers invested $4.5 million in renovating the mansion for
use as a restaurant. Practically no expense was spared to achieve a decor
that was both attractive and in keeping with the historlc character of the .
building. It was intended to appeal to "the expense account crowd," includ-
ing out-of-town businessmen, local representatives of large companies, and
{obbyists.

A cocktail lounge and the kitchen occupy a haif-basement.
pared in the kitchen is elevated by dumbwaiter ‘to the dining r
upper floors.



The first floor is divided Into four dining rooms. The rooms made up
the living area of the original mansion. They were retained in order to
give a feeling of intimacy and to control the sound of conversation and
clattering dishes.

The next floor houses four additional dining rooms, Intended primarlly

for private parties, although available for use as public dining rooms when-
ever necessitated by demand.

The top floor provides office space and an employee dressing room and
lounge. A singie elevator served all four floors.

Above the top floor is an attic used to store supplies, Inciuding food-
stuffs, bulilding maintenance supplies, and some materials left over from
construction.

its Problems

The restaurant was scheduled to open in April, 1282, to cwincide with
the influx of tourists as well as many businessmen who time their trips to
Washington to coincide with the city's prettiest season. However, the open-
ing had to be delayed because of difficulties in obtainining necessary per-
mits and because of a number of problems with electrical equipment. It was-
n't until September that the restaurant opened for business. The delayed
opening not only resuited in loss of the anticipated heavy spring and summer
business, but also the carryover of that business into the fall. In Decem-
ber, the restaurant received a very favorable review from the restaurant
critic of the city's major newspaper. Business began to improve throughout
December and January, and was still improving in February when the fire
broke out. They were expecting to be reviewed by the New York Times in
March. A favorable review by the New York Times is very beneficiai in
courting expense acoount trade.

Most of the restaurant's problems can be attributed to lack of sound
management--indeed to the lack of any systematic management at all.
Throughout the renovation of the restaurant, decisions were made largely on
an ad hoc basis by the two brothers. They often gave conflicting orders on
important issues, while other important issues appeared to "fall between the
eracks.”

The Agnos brothers had, over the last ten years, managed a family
trucking business founded by their father, Ari (Aristotie) Agnos. With de-
regulation of the trucking industry in the 1980s, the Agnos brothers found
it more and more difficult to keep the trucking company a paying proposi~
tion. In late 1980 they sold their equipment and faciiities to a food chain
looking to expand its private fleet. Of the $4.5 million invested in the
restaurant, approximately $2 million came from the sale of the trucking com-
pany, the remaining $2.5 miliion being secured from lending institutions.

The Flre

The fire broke out in the attic of the restaurant. More specifically.
it began in a small cupola perched atop the slanted roof of the building.



The first floor is divided into four dining rooms. The rooms made up
the living area of the original mansion. They were retained in order to

give a feeling of intimacy and to control the sound of conversation and
clattering dishes.

The next floor houses four additional dining rooms, intended primarily

for private parties, although available for use as public dining rooms when-
ever necessitated by demand.

The top floor provides office space and an employee dressing room and
lounge. A single elevator served all four floors.

Above the top floor is an attic used to store supplies, including food-
stuffs, building miaintenance supplies, and some materials left over from
construction.

Itz Problems

The restaurant was scheduled to open in April, 1982, to coincide with
the influx of tourists as well as many businessmen who time their trips to
Washington to coincide with the city's prettiest season. However, the open-
ing had to be delayed because of difficulties in obtainining necessary per-
mits and because of a number of problems with electrical equipment. It was-
n't until September that the restaurant opened for business. The delayed
opening not only resuited in loss of the anticipated heavy spring and summer
business, but also the carryover of that business into the fall. In Decem-
ber, the restaurant received a very favorable review from the restaurant
critic of the city's major newspaper. Business began to improve throughout
December and January, and was still improving in February when the fire
broke out. They were expecting to be reviewed by the New York Times in
March. A favorable review by the New York Times is very beneficial in
courting expense acoount trade.

Most of the restaurant's problems can be attributed to lack of sound
management--indeed to the lack of any systematic management at all
Throughout the renovation of the restaurant, decisions were made largely on
an ad hoc basis by the two brothers. They often gave conflicting orders on
important issues, while other important issues appeared to "“fall between the
cracks.”

The Agnos brothers had, over the last ten years, managed a famlly
trucking business founded by their father, Ari (Aristotle) Agnos. With de-
regulation of the trucking industry in the 1980s, the Agnos brothers found
it more and more difficult to keep the trucking company a paying proposi-
tion. In late 1980 they sold their equipment and facilities to a food chaln
looking to expand its private fleet. Of the $4.5 milllon invested in the
restaurant, approximateiy $2 million came from the sale of the trucking com-
pany, the remaining $2.5 million being secured from lending institutions.

The Fire

The fire broke out in the attic of the restaurant. More specifically,
it began in a small cupola perched atop the slanted roof of the building.



While the exterior of the mansion is of stone construction, the floors
and joists are constructed of wood. The roof is wood covered with slate.
Because of the age of the building, the fire spread quickly from the cupola,
down the roof, to the attic floor.

The smoke generated by the fire was pulled through the interior ducting
into all rooms of the building. This was fortunate in that it alerted
everyone to the fire. A call to the fire department brought a quick re-
sponse. In five minutes, an aerial ladder truck was at the scene, and four
minutes later water was being directed upon the roof and, through a window,
upon the attic floor. Within 45 minutes after the alarm was given, the fire
was fully extinguished.

After an investigation, the fire marshail attributed the fire to wiring
within the cupoia. The wiring carried current to a ventilation system in
the cupola. Due to a problem with the ventilation equipment, the wiring
overheated. According to the fire marshall, the wooden frame of the cupola
had probably been smoldering since the restaurant opened in the morning.

Fire Prevention Efforts

The fire was a complete surprise to the Agnos brothers since they had
arranged to have the entire restaurant sprinkled. Through their insurance
carrier, they learned that their fire insurance premiums would be reduced by
one~half if the entire restaurant was sprinkled. The insurance company had
showed that the cost of the sprinkling system would be fully repaid within
five years of operation. However, it was very apparent after the fire that
the cupola itself, a 6' x 6' portion of the roof, had been bypassed during
installation of the sprinkiers. The company installing the sprinkler system
had warned Steven that the type of sprinkler heads available to them would
not work in the cupola because of the ventilation system. They proposed to
return at a later date with the proper type of sprinkler head and complete
the job. Steven agreed, but did not wish to delay the restaurant's opening
further just for the instaliation of a few sprinkler heads in an area in
which he considered fire to be extremely uniikely. He proposed to call the
company and arrange a mutually convenient date after the opening. Unfortu-
nately, he forgot about it completely and had never called.

Unknown to Steven, Mike had one of the staff install a ventilation fan
in the cupola as a means of keeping attic temperatures down during the heat
of the day. The benefit was reduced cost of cooling the four main floors as
well as reduced spoilage of foodstuffs. The manual that came with the fan
recommended the installation of fuses or circuit breakers to prevent fire in
case the ventilation motor overheated. A warning light would be Installed
on one of the lower floors to indicate when the circuit was open and the:fan
rendered incperative. Mike opted to defer installation of fuses or circult
breakers until after the restaurant had opened, figuring that the sprinklers
would cffer adequate protection in the meantime. Like Steve, he never got
around to having the work completed.

The fire marshall inspected the premises the week before opening and,
failing to notice the lack of sprinklers In the cupola area, gave the bulld-
ing a fire rating appropriate to a completely sprinkled building. Mike was



completely unaware of the lack of complete sprinkler coverage. When he
found out what had occurred, he hit the roof (or the cupola). Steven just
accused him of second-guessing, saying "who'd have thought a fire would
break out in the only place in the entire building we didn't have a damn
sprinkler?" He also reminded Mike that the reason the cupola wasn't cov-
ered by sprinklers Is the ventilation system that Mike had Instalied and
didn't have properly protected.

The Loss

Damage to the building resulting from smoke and water was assessed at
$750,000. The insurance company quickly settled, allowing the Agnos broth-
ers to start rebuilding immediately and reopen eight weeks later. The Agnos
brothers also carried business interruption insurance. However, assessing
the business loss turned out to be a thornier problem than settling the loss
from fire damage. The brothers entered a claim for $500,000 to cover the
following losses:

o Total loss of revenue during the period the restaurant was
closed for repairs.

o Partial loss of revenue during the period immediately following
opening due to loss of advanced bookings.

o Loss of kitchen and service staff forced to seek new employment
while the restaurant was closed.

o Lag in return of business resulting from lack of awareness that
the restaurant had reopened.

The insurance company was only willing to allow $300,000 for business
interruption. The $200,00 difference in estimates of business loss repre-
sented the difference between the Agnos brothers projection of increasing
business resulting from favorable reviews in the newspaper and the change in
season versus the insurance company's estimate based solely upon documented
levels of business prior to the fire. The Iinability of the Angos brothers
to support their projections with documented facts forced them to settle for
the insurance company's offer.

The result was an unreimbursed loss of $200,000. Based upon income
after reopening of the restaurant, they estimate that it took between 9 and
12 months of operstion to generate the revenues needed to produce $200,000
income after expenses and taxes. [n Mike's words, "Because of a couple of
damn sprinkiers, we've had to run this restaurant for nothing during this
whole year!"

Question
Failure to insure that the entire restaurant was adequately sprinkied

is an obvious and costly oversight. What specific errors 'on the part of
management contributed most to this oversight?



THE ATHENIAN RESTAURANT FIRE
Teaching Notes

This case study is fraught with errors on the part of management. The
specific errors that contributed most to the fire are the ones discussed be-
low. ‘

1. Steven's apparent assumption that the odds were against fire break-
ing out in the unsprinkied area.

Accidents are, by their nature, unpredictable events. They rarely hap-
pen when and where expected (if they're expected, steps would be taken to
prevent them). The idea that the odds are against an accident occurring in
an unprotected area assumes that there is no cause and effect relationship
between failure to take preventive measures and the occurrence of an acci-
dent. Fortunately, such is often the case. However, it occasionally hap-
pens that the very factors that keep a preventive step from being taken are
the ones that lead to an accident. For example, a supervisor may complain
"we can't keep the floor clean because the men keep tracking oil in," not
recognizing that the presence of oil is precisely the reason that the floor
must be cleaned.

In this case, Steven did not have the area of the cupola checked out to
see if it presented an unusual fire hazard before deciding to delay instal-
lation of sprinklers. If he had done so, he would have discovered that it
was the presence of the ventilation system that necessitated a different
type of sprinkler head. Indeed, the very thing that prevented adequate fire
protection also increased the level of hazard.

2. Mike's assumption that the sprinkler system made it unnecessary
to install circuit breakers or fuses.

Counting on one safeguard to make another one unnecessary is a common
error. It is unwise to disregard a manufacturer's recommendations concern-
ing fusing or grounding without consulting a qualified individual. In this
case, he probably would have been reminded that the objective of a fire pre-
vention program is to prevent fire In the first place. While a sprinkler
would put out a fire, it would also be very likely to cause some damage to
goods stored in the attic.

3. The failure of the Agnos brothers to foliow up on compietion of
the sprinkling system once the restaurant had opened.

Opening the restaurant as quickly as possible in order to realize some
Income was understandably the first priority of the Agnos brothers. Having
sunk their life savings into the restaurant, they can be forgiven for their
preoccupation with getting into operation. Nevertheless, one would have
thought that sometime during the aimost six-month period between the opening
of the restaurant and the fire, Steve would have had occasion to think about
the incompiete sprinkler system or Mike to think about the unfused ventila-
tion system. It is quite possible that the fact that the restaurant, in
their mind, was "fully insured" gave theam a faise sense of security. Had
the fire inspector spotted the gap In protection and declined to give the



Athenlan restaurant the rating it sought, the situation probably would have
been quickly corrected.

3. The lack of any syste-atlc loss eontrd ®"program® to protect the
safety of their investment?

There is little doubt the Agnos brothers will be particularly alert to
the hazard of fire. They have probably combed the premises for any possible
source of fire. But what about other accidents, such as a kitchen helper
cutting his hand, a delivery man sliding on a wet floor, or a customer swal-
lowing a chip off a broken glass. No one in the mangement structure, which
consists primarly of the Agnos brothers, seems attuned to safety concerns or
knowledgable in the ways and methods with safety problems.

What the brothers should have learned from the fire is the need for a
broad safety and health program to reduce the chances of other costly mis-
haps. Such a program would include:

o Appointing one or more members of the staff to take cognizance
of various apsects of safety, e.g., facilities, kitchen opera-
tions, food preparation, etc.

o Obtaining, or encouraging the staff to obtain information from
the Occupational Safety and Heaith Administration and the Na-
tional Institute for Occupational Safety and Health concerning
safety and health hazards most commonly found in restaurants.

o Requesting advice from carriers of their fire, worker's compen-

sation, and public liability policies concerning  identification
and correction of hazards (recognizing that this does not re-
lieve the restaurant of the primary responsibilty).



PURCHASE OF GRINDING MACHINES
Case Study

A small products fabrication company is considering the replacement of
its 12 grinding machines with new, semi-automatic machines that will speed
up the production process. The safety director has recommended that the new
machines be equipped with plastic shields that will prevent flying particles
from striking the operators of the machines. He pointed out that, last
year, there were 29 injuries to operators of grinding machines attributable
to flying particles. He estimates that 90% of these could have been avoided
with the installation of plastic guards.

Benefits and Costs

In considering the purchase of new grinding machines, the company's
procurement manager had the following estimates of costs and benefits.

0o The semi-automatic machines will cost $8,000 per unit

o Installation of guards will cost an additional $800 per ma-
chine

o Each machine will last ten years and have no salvage value
thereafter

o Depreciation is on a straight-line basis

o The annual additional productivity from the new machines, with-
out guards, is estimated at $4,000 per machine

o Because a guard interferes somewhat with the operation of the
machine, the estimated annual additional productivity of the
machine with guard is estimated at $3,900

o Income will be taxed at a rate of 50%.

o Annual costs of accidents for unguarded machines is as follows:

Cost [tem Cost
Worker's Compensation (estimated share of liability) $4,531
Medical Payments (first aid, medical bills) 5,355
Lost time:
Injured worker 3,347
Administration (supervisor, personnel department) 640
Co-workers (estimated) 333
Production loss (estimated):
Interruption of work by the accident 449
Reduced output of replacement worker , 242

Reduced output of returning worker 406



Question

Based upon the information just provided, is the installation of guards
on the new machines a good investment?

In answering this question, determine the average annual percent return

on each machine. Compare the annual percent return of guarded machines with
unguarded machines.



PURCHASE OF GRINDING MACHINES
Teaching Notes
To determine the advisability of purchasing new machines, and whether
to purchase them with or without guards, students were asked to calculate

the average annual percentage return on a per-machine basis. These values
may be calculated as follows:

Grinding Machine Without Guard

Additional cash reverue $4,000
Accident costs ($15,303 & 12 machines) -1,275
Before-tax net cash flow $2,725
Income tax
Before-tax net cash flow $2,725
Depreciation ($8,000/10 years) - 800
Taxable income $1,925
Income tax (50%) 963
After-tax net cash flow $1,762
Annual percent return of A $1,762 net cash flow
on an initial investment of $4,000 = 17.6%
(54,000 <+ $1,762 = 4.54, which corresponds to
17.6% in a Table of Present Value)
Grinding Machine With Guard
Additional cash revenue $3,900
Accident costs {10% x $1,275) ~ 128
Before-tax net cash flow $3,772
Income tax
Before~tax net cash fiow $3,772
Depreciation ($8,800/10 years) -~ 880
Taxable income $2,892
Income tax (50%) 1,446
After-tax net cash flow $2,326

Annual percent return of $2,326 net cash flow on an initial Investment of
$8,800 = 28% ($8,800 2 $2,326 = 3.11, which corresponds to 28% in a Table of
Present Value).



In making the caiculations shown, accident costs were obtained by add-
ing up the individual costs in the table provided to the students and divid-
ing by the number of machines to obtain a cost per machine. This worked out
to be an estimated $1,275 per machine, based upon previous years experi~
ence. Accident costs for a grinder with a guard would be 10% of the cost of
guarded machines, since the gquard is expected to reduce accidents by 90%.
This works out to $128 per machine.

Annual average percent return per machine is obtained by dividing the
arnual after-tax net cash flow by the initial investment and entering a
Table of Present Value with the resulting quotient. The resuits, as Indica-
ted, show an average annual return of 17.6% for the grinders without guards
and 28% for grinders with guards. It is evident that the reduction in acci-
dent costs achieved by installation of the guards more than makes up for the
increased cost of the guards and the slight decrease in productwuty. The
grinder with guard is clearly the better purchase.



PUNCH PRESS ACCIDENT
Case Study

A worker lost his right hand In a punch press when it descended unex-
pectedly while he was cleaning out metal scrap. Safety procedures designed
to prevent such mishaps were not observed.

The Punch Press

The punch press involved in the accident was used by Chalmers Electron-
ics in the manufacture of metali chassis for thelr radio and television
equipment. Pieces of sheet metal are Inserted into the press. The upper
part of the press, or ram, descends and punches impressions and cutouts in
the metal. The shapes of the impressions and cutouts are controlled by
dies, one in the lower part of the press, and one in the ram. The same
press was used in making » number of parts, the dies being changed for each
part to be made.

After several cycles of punch press operation had been run, pieces of
metal punched out of the sheet accumulate in the bottom of the press. They
must be removed in order that new pieces of metal inserted into the press
can be properly aligned.

Safety Devices

The hydraulic power system that drives the ram is capable of supplying
60 tons of pressure to punch Impressions and cutouts in the sheet metal. To
prevent Injury, two safety devices are employed:

Dual Activation Buttons—-The press may be activated by pushing
buttons on each side of the press. Both must be pushed before
the press will operate. The fact that the operator must use both
hands to activate the press prevents activation while either hand
is inside the press.

Pullbacks—-~When the hands must be used during the punching opera-
tion, the press may be operated by a foot pedal. Pullbacks are a
pair of metal arms with cables that attach to the ‘operator's
wrists. When the press is activated, ‘the meta! ‘arms and cable
pull the operator's hands away from the point of operation.

Whatever activation system is used, buttons or foot pedal,: 'is ‘con-
trolied by switches inside a locked control box located on the side of the
press. The supervisor or "lead man" keeps the keys to the control box and
switches between button and pedal operation as needed.

Decals are attached to the side. and the face of the machine warning the
operator not to operate the press with the pedal unless the safety guards
are in place and properly adjusted.



The Accident

The injured employee was Irving Bemis. He began working at Chaimers on
February 23, 1983. On the day of the accident, March 4, he was working on a
punch press for the first time. He had been given instruction by Clayton
Rogers, the "lead man® in the machine shop. It was Roger's job to Instruct
new employees on the proper operation of all equipment within the machine
shop. Mr. Rogers ran two pieces of metal through the press and removed the
debris. The demonstration took about three minutes.

At the time of the accident, the press was set up to operate with the
foot pedal. However, no guard was attached to the machine. After about
five hours of operation, Mr. Bemis had just finished punching out three
pieces of material and had reached inside the press to remove scraps of
metal. Whiie his right hand was inside the press, the ram suddenly descend-
ed, crushing his right hand. He lost his index and next two fingers, while
the remaining two fingers were partially crushed.

Causes of the Accident

The accident was thoroughly investigated by the Chalmers plant manager
and a representative of the insurance company. The insurance company repre-
sentative's report attributed the accident to:

o Unexpected and unintentional activation of the press

o Failure of Bemis to employ the "pullbacks" provided.

Activation of the Press

What caused activation of the press was not determined for certain.
Bemis claimed that he had not touched the foot pedal. His claim was sup~-

ported by a co-worker, who just happened to be observing him at the moment
the accident occurred.

According to several employees, the particular press with which Bemis
was working "had problems." No one could recalli an instance of a totaily
uninitiated cycle of operation such as described by Mr. Bemis. However, on
several occasions, the press "double-tripped," meaning that the ram descend-
ed twice iIn rapid succession.. This in itself was not hazardous since it
would have been impossible for an operator's hand to be inserted in the
machine in the 1/6th of a second between the two cycles. Nevertheless, the
problem had been reported to Mr. Rogers.

Failure to Use "Pullbacks"

Mr. Bemis claimed not to have been told about. the pullbacks. - Mr.
Rogers said that he always instructs the workers in the:use -of pullbacks,
but admitted that he may have overloocked it in the case of Mr. Bemis. He
also mentioned that punch press operators generally. prefer to operste in the
foot pedal mode without pullbacks because both the dual buttons and the
pullbacks tend to Interefere with their operation and slow them down: - He
has not prohibited this practice.



Accldent Cost

Mr. Bemis' medical bills, and compensation for his disability, was- cov~
ered by worker's compensation. However, Chalmers sustained a significant
loss of unreimbursed work time. These work time losses break down as fol-
lows:

The Victim--it was three weeks before Mr. Bemls could return to
work. Upon his return, an effort was made to retrain him in other
jobs. This proved unsatisfactory, and he left a month after re-
turning. Three weeks of lost time and another monih of relatively
unproductive activity represents a loss of spproximately £z,000.

Co-Workers--The accident caused a complete cessation of work for
the remainder of the day among the 15 employees of tive machine
shop. About half of the second day was lost in discussions oy the
accident and interviews of co-workers by plant and insurance per-
sonnel. A conservative estimate of the cost of lost work time is
approximately $900.

Administration--Adminstrative activities stimulated by the acci-
dent included (1) investigation of the accident, (2) processing of
medical payments and insurance, (3) discussion of the accident and
its causes by management. Whlile the cost of lost administrative
time is very difficult to estimate, a conservative estimate would
be in the neighborhood of $2,000.

In addition to lost work time, the acclident resulted in an increase in
Chaimers’ worker's compensation premium. Of its premium, $1700 can be asso~
ciated with liability for the injury to Bemis.

Question

Assume that you have been assigned by Chalmers' management to identify
"lessons learned" from the accident and to recommend changes that will pre~

vent future accidents. Based upon what you know, what could you recommend?



PUNCH PRESS ACTIDENT
Teaching Notes
The students' answer to the question should focus upon action at the
management level to improve the overall safety program. The Bemis accident
reveals a number of shorcomings in Chalmers' operations so far as safety is
concerned. Overcoming these deficiencies would require action at the man-
agement level. Recommendations should address:

o Training

o0 Supervision

(-]

Operations

o Accident reporting

Training

The three minutes of instruction received by Bemis is totally inade-
quate for a potentially dangerous piece of equipment like a punch press. It
points to a lack of any formal training policy or program. A set of train-
ing requirements shouid be established for each item of equipment operated
and/or maintained by Chalmers' employees. This Is particularly critical for

equipment with the= injury potential of a punch press. However, it is needed
for all equipment items.

In addition to the potential danger involved, inability tc operate and
maintain equipment properly results in damage to equipment and products that
far exceeds the cost of injuries. Most of these costs are hidden in repair
bills and in products that are rejected or returned for defects.

Supervision

If the quality of supervision exercised by Mr. Rogers is any Indica-
tion, Chalmers has a problem in this area. The punch press could have been
converted from button to pedal operation only by Rogers or with his knowl~-
edge. He must have been aware of the importance of using the pullbacks.
Yet he provided Bemis no instructicn in use of the pullbacks nor did he take

any action when he saw that Bemis was operating the press without attaching
putlbacks.

There is no way of knowing why Rogers didn't exercise more concern for
his employees' safety. Since the safety devices interfere somewhat with the
production operation, his failure to insist upon their use probably reflects
priority of productivity over safety. This Is not an uncommon occurrence.
Unless management expresses a strong concern for safety, and evidences this
concern in the way it monitors and evaluates supervisors, safety frequently
will take a back seat to production.



Recommendations for improved supervision could include formal super-
visor training in hazards and safety equipment as well as frequent meetings
between supervisors and management to discuss safety problems and needs.

Operations

The punch press used by Chalmers is a curious device. To prevent the
device from being activated while the operator's hands are inside the press,
the manufacturer employed dual activation buttons and puilbacks. Yet, it
allowed the safeguard to be subverted by lack of an interlock that would
have prevented the pedal from activating the press when the pullbacks were
not in use. The blame for this situation must be attributed to management.
It had as options:

o Purchasing a different punch press with a truly foolproof point
of operation guard.,

o Installing an interlock to prevent operation in the pedal mode
without attachment of pullbacks.

o Locking the punch press permanently in the dual activation
mode.

A more concerned and insightful management might have gone one step
further and installed devices that would cut off power to tiie press while
the operator's hands were inside. This would not only prevent accidents due
to activating the press at the wrong time, but any accidents due to the
“"spontaneous" activation claimed by Bemis.

An apporpriate recommendation would be that management establish a

policy of examining al! equipment items for appropriate safeguards at the
time of and subsequent t ineir purchase.

Reporting

There is evidently no formal procedure for reporting such incidents as
the "double-tripping” of the punch press reported by several employees.
Apparently Mr. Rogers decided that no action was necessary since double~
tripping by itself, would not result in injury. Had it been reported, how-
ever, someone technically qualified might have recognized double-tripping as
a symptom of a malfunction that couid uitimately lead to some other problem,
such as the spontaneous activation claimed by Mr. Bemis.

An appropriate recommendation would be institution of a policy requir-
ing (1) immediate reporting of any malfunctions, (2) immediate inspection to
see if the malfunction is potentially dangerous and (3) insuring that any

equipment with potentially dangerous malfunctions are immedlately placed out
of service.





