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INTRODUCTION 

This packet contains 12 case, studies illustrating" the, effect of safety 
and health upon the success "of busln-.ssmanagemerit.Theyire,lntended for 
use by schools of business administration to serve asa ,means of acquainting 
business students Ir:ith the Importance of safety and healt,", 

Use of the case studies does not require a technlca! understanding ,of 
safety and health; ali of the technical bformation needed is supplied. Nor 
ara the case studies intended to develop a technical study of safety and 
hea!th; 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 
Illustrating the way in which safety and health impinges upon It. 

The "arious case studies address different aspects of business manage­
ment: productiCi/n and operations, plant manageanent, personnel, organization, 
product design, marketing and advertising, training. customer relations, 
capital budgeting, and small business managerrtent--to name a few. We have 
not attempted to associate Individual case studies with specific courses; 
only instructors can tell which ~se studies are most appropriate to their 
subject. 

To make the studies most useful in teaching business ma."Iagement 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 iOn iBness or injury. dollir 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 illnesses and inJurltes Is first and foremost a 
management responsibility. 

o Concluding each case study is a series of questluns. 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 
be.!n provided to help guide discussion. 

o The case studies are e'::,1ected to serve as an .integral part of 
bu!'lness management subject!>; they are not Intended as a di­
gression Into safety and health as a topic. Unless students 
emerge with an understanding of !:he way In which Safety and 
health forms an integral part of the particuiar buslf1litss man­
agement subject they are studying. the caSe studies will not 
have been "successful. 



.... 2-

The Clises are: 

The Athenian Restaurant Fire-Afire In a newly renovated restaur­
ant resulted In ·an unrelmbursed loss of $200,000. The fire 
Occurred primarily because the owners neglec:ted 3 potentlsl safety 
hazard In the Interest of expediting the Oponing of II tlewbusl­
ness. The case iliustratelJ the need for small businesses to 
address safety as a management conarn and not allow it to "slip 
through the cracks." 

Brandon Electrical Cgpperative-Fallure to IJIse prescribed proced­
ures for removing a telephone pole resulted in Injuries to three 
linemen. One of the injuries resulted In permanent disability. 
Unrelmbursed 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 
op1tratlonal concerns. 

Defective Exhaust Sys.tem--A child was permanently 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 Ciln arise due to lack of comAfunlcatlon within a 
company. 

Defective rtfled Throttle-A young boy was permanently brain dam­
aged when e throttle on a rP.".JPed he was ritJlng stuck in the open 
posltlOio"l and the moped cnf;hed into the side of a building. The 
accident resulted from the combinat!er: !!if a potentially hazardous 
design and failure to 9lve o:nsumers adeq~.ate warning. The case 
illustrates how safety hazard can res~"t wl,'th a company develops a 
neVi product line without giving arJequaie attention to the hazards 
that can arise during the design process. 

A Hay Baler Accident-A farmer lost his left harld and forearm when 
Itbecame entanQled 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 dollars.. 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 attributed, in part, to poor workmanship. Much 
of the problem lay in low morale to which an unsafe and unhealthy 
working- environment contributed. The case . Illustrates the poten­
tial Impact of safet', and heaith upon individual worker productiV­
Ity. 
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Punch Press Accldent--A new employee lost his right hand In a 
punch press when the a.>ress 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 prog"'ams that assure 
the adequate training and supervision of new employees working 
with a.>OtentiaUy dangerous equipment. 

fiJ.rchas4! of Grinding Machines--This case involves the purchase of 
a new grinding machine which could be purchased with or without 
·shlelds to contain flying particles. The purchase decision re­
qukes the application of safety and httalth costs and benefits to 
the process of capital budgeting. 

Safety PrQUram in the Highway Construction Industry--A highway 
.::onstruction company 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 Truckirl"--This case involves a truck driver 
who experienced two late-night accidents due to fatigue. The 
heart of the problem is the conflict between certain company poli­
cies and the driver's family needs. The case provides students an 
oPtlortunity to examine the impact of various operating and person­
nel policies upon employees and their long-term safety and 
health. 

Unstable Crane--A crane toppled over after striking the side of a 
building while lifting a load. The result of the accident was a 
h!ngthy work delay and the cost of rentin~ another crane. Threat­
ene9 with loss of insurance and future business. manl!gement 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 health hazard of polyvinyl chlor­
ide through a lawsuit lodged ag.ilnst one company by employees. 
Stu'.ients are required to jud~e the company's liability for the 
Illness of its 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. uavld Thelen. Robert A. Taft Laboratory 
DHHS PHS CDC NIOSH. 4676 Columbia Parkway. Cincinnati. OH 45226 



&Mf. HISTORY SUMMARIBS 

A famjjy 'wu driVing 'a four-wheel-drlve recreational :vehicle 
in on. of the oational, Plirks when a pasaencer was over· 
come by carbon monoxide and suffered permanent, brain 
da:mace. The famjjy sued the manufacturer for 12.8 million, 
c1aiminc the desip of the exhaUst system was· faulty. 

The purpose of this exercise is to show the effect that the desicn ad market· 
ine of a product can have upon the safety and health of its uliers and. indir­
ectly, upon the f'mancial h.alth of the manufacturer of th., product. Manq.· 
m.nt mad. errors in both the desip and mark.tina of the product. Whil. th.y 
are not uncoaaoo errors, they are the type. of ,. error that. has cost industry 
billions of dollars. These losses can be prev6nted by abett.r und.rstandinc on 
the part of aanqeaent of its 'responsibility toward th .... era of its products. 

The Brandon Electrical Cooperative of Brandon County, 
Kentucky was involved in an accident resultiDc in severe 
burns to three Unem.n who were encased in reaovinc one 
of the Cooperativ.'s utility poles. On. of the linemen is yet 
b) ~ full use of his 1.... A ... t deal· of tim .... 
spent at all levels within the organization attemptinC to 
determine the callIeS of the accident and who was to 
blame. 

The purpose of th~ exercise is ,to help the student pin • appreciation of the 
aqnitud. of dollar lou utIOCiated With violationa of safety practices and 
resultiDc accidents. While atudents can't be apected to ~owthe' costs associ· 
ated with each .oarce of lou, they can at least . identify tho80W'Ces. 

Three employees of a plastics manufacturer initiated a suit 
aplnst th.ir employer anc!. the chemical company SUPt)yiq 
the YiD:Y1 chloride 'used in the aanufacturfDc proc.... They 
claimed that the companies bed knowiDaly exPOS. them to 
health hazards resultinc in debilitatinc dis ..... , which JHY 
prove fatal in at least one c.... The defendants .. ttled 
out of couri: for 13.2 ailUon. 



The purpose of this cue study is to help students to fully un~erstand the 
r8$pouaibility of maDlll'8lilent to oVoid conditioD8 that will ·lead to illness on the 
part of employees who are manufacturm. their products 01' ultimate WIers of 
the products. The paIIIt decade haabeen characterized by a quantum increase in 
the . namber of .. uts lodeed acainat emploYers and maaufacturers from illneu 
resultiD8 from unhealthful workinc conditio.. and ·product;a; . BecaUSe of the 
extent cf disability involved. and the nambers of workers affected. the costs 
to companies found to be Hable are extremely Illl'Je. Multimillion dollar awards 
are DOt QJlCODlDlon. Several otherwise "healthy" complUlies have been forced 
into. bankruptcy becaUse of. their inabilib' to withstand claims arising out of 
illneues to employees and· cWltom~ ... 

A crane was lifting steel belUDS to the toP of a buildinc 
when it became UD8tabl. and turned over. While DO one was 
seriously iD.iured. the erane boom was heav11y dUlaced, 
resulting Ul intensive 1088 and delay of schedule for the 
steel erection firm. 

This case ia desiped to help students QJlderstand the need for a Pl'OIl'aDl that 
will addree.1t safety 8enera1ly, not Just preVent speclflcaccidentsfrom recurr­
iDe. CoaiDc up with the "f'ues" for yesterday's accidents, will not "event 
tomorrow'. loaes. Accidents are sYDlptomatic of an QJlderlyinC safety problem 
which must be addressed in lt8 entirety if accident lou is to be reduced. 

SAJB'l'Y ~ IlI·TBB BlGIlWAY CONSTitUCTIOH nmusTRY 

As road construction slamped in the late '70. and early 
'80s. a 1arce northwest bia'hway conatruction firm s~)Urht to 
reduce Its coats. ·Oo.e· of the cost areas attacked was 
accidents. With the help of the state safety aceney. an 
ana)ySis was .ade of accidents and safety hazards. A 
safety PfOIl'aDl was inatituted 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 8l'fI8test effect upon cost reduction.Suchcatch-all 
safety measures as "bettar traininS" or "closer lIupenisiCln" are not conaidered 
acceptable means for reducm. accidents. 
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Twobl'cKher8 were takiq turns ridlncthe1l'. father's moped 
arouadthe cUl ..... c.t the end of the meet on. which 
theYUVfICL When one of them . peddled .. up the street to 
.start the encine. his brother .heard him Rout eomethin. like 
"I can't stop it". lnetead of turninc· around .the cul-de .. ac 
the rider drove risht up on the lawn and ran into the brick 
facm. on the neia'hbor's house. Upon impact, be want over 
the handlebars and his he.d etru,ck the honee. Aa a reewt 
of the .ccident. the rider suffered exteneive brain damace 
and t'rill probably require cnetodial care tha ra.t of his life. 
A . 1aWftit wne initiated acainet the moped manufacturer to 
c(lver medical expeasee and to provide care for the injured 
boy throqhout the reet of his life. ' An' award ·of 11.2 
million .and a eecond laweuit forced the manufacturer into 
DaakrIlptcy. 

The purpoee of thie exercise is to review manacemant errore in d .. ian and 
IIUIl'kAtirur includirur m'Odnct t_tirur. coruanmAI' information. lind Dl'Oduet _call. 

BAY BALBR. ACCIDBIIT 

A f_er ba1iDc hay lost hie If',ft hand and fore_ when it 
bee .. e entanrled in a hay baler. He sued the manufacturer 
of the hay baler aDd w_ awarded 1528.000 in d ......... 

Thie caee is mteaded to illustrate the importance ofapp1yinc all known safe­
parda to the deeip of • product. At the time the haybaler in queetiOl1 w_ 
dasicned. the uee of safecuards to prevant accese to mechaDiS.. that cow': 
injqre " weI' .. well este.bliehed., Such pards were installed OD baler. 
manufacturGd by competitor.. Manacement choee to byp... a pard on the 
IP'01IIl4is that the dancer of placina any part of one's pereon !neide tha baler 
.. eo obvious _ to make a pbnical obstruction unneceuary. The' ca.e 
disc .... the Deed to provide Hfeparcie even Den a dancer is obvioua. 

A fire in a fashioDable Wasb.incton. I>C eatiDe' eetabUahaent fill.... the reRalU'lUlt with eaoke and patrona were quickly 
ev.cuated wiUaout injury. While d .... e . from the fire was 
nedicibla. emoke' and wete,r cauHd exteneive d..... to 
earpetinc. walls, and furniture. It required eicht weeks of 
1'8buildlnc. at a ..::Get of 1375.000. to r .. tore the reetaui-ant 
to it. condition Wore the fire. Uilreimbuned !neuraDce 
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claims coat th... reetaurant ODe yeu',prejfit. 

This c .. e is fraqht with errors on the part ofmanaaement. No one in the 
manqement ~tructure teemed· attuned to··· lafety concel"lUl nor w.. knowledse. 
able in the' wayw' and methods of rec08nizina'. safety probl... The etudy mak .. 
an excellent caae for the need of a broad safety and health proarUl in allY 
orsanizetiOD. 

A naall productafabricatioo company t. consideri.ntJ the 
replacement of twelve arindinc machinea with new semi· 
automlltic machines that will speed up . the production 
proc.... The safety· director baa recommended that the Illew 
machines be equipped with pl .. tic shields that wiUprevent 
f1:riDe particles from striking the operators of the machi"les. 

Given certain cost data, the student is .. ked<to ,.determine if the installation 
af cuards on the new machines is a ,000 investment by compari.ntJ the ever .. e 
annual percent retum of parded machmes with unparded machines. 

PUlICB PRBSS ACCIDBNT 

A WOrker 10K Ilk rilhthand in • punch·,..... when it 
descended nnexpectedly while he w.. cl8anina out metal 
ecrap. Safety prOcedures a __ ed to prevent such miaha,. 
were DOt obeerved. Worker'.colllPeMationcovered th1t 
in:;juNd'. iaedical· and ~t1oD cOlts but the loa to the 
COblpaDY fot1lBtebihut8ed WOrk' tbie included'S4,9OG plus a 
... ble:lncf'eMein worker'. _peMation premiUID. 

The stuaat·. aaiined the taak of iden~ "...... leamed" from the 
aceta- aM tecolUlae1ld ch._thatwill wev.ent futureaccideats. The task: 
focues· upon action at the liUUl .. ement level to bipriwe the overall aafety 
proaram includblr. traininc. supervision. ·operations. and accident report:iDe. 

·4· 



DEFECTIVI! EXHAUST SYSTEM 

c:... Study 

A family was driving a four-wheel-drive recreational vehlde In one of 
the national parks when a passenger was overcome by carbon monoxide and s~f­
fered permanent brain damage. The family sued the manufacturers fos~$2.8 
million, claiming th-e design of the exhaust system was faulty. 

The Accident 

The Wiggers family was dr_ving through the Nez Perce National Park In 
Montana. Their transportation was a four-wheel-drlve, all-terrain recreati­
onal vehicle, which they used for summer outings, fishing trips,5ki trips, 
and for handlln[l the heavy winter snows of their homi!town, 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 c.rossed a stream, or 
to be more exact, the stream crossed the trail. The water wa.about 2-1/2 
feet deep. Because of the vehlde's high clearance, Mr. Wiggers col'lC'uded 
they could easily ford the stream. About half way aeross, the right-front 
wheel sunk Into a rut and it took several minutes of roeklngf)ackand. f("·M'h 
before they were able to get out of the rut and reach th'efarslde Of -
stream. 

------.-

As they were. driving along the trall,AltleWlg911'!5 riOtfced'thlt' her 
four .. year-old lister Carley wal asleep. The. someWh.t.!MQI~"CCJfcr,i)fCar" 
ley's skin told her that . lomethlng was .. wrong •. S~~ me~lO~:tt,jti1Mrs. 
WIggins who tOOk one 1.00k and shouted to hlir huSOatRI,"S."lItjiCk'"tIhai. 
neither Mr .. or Mrs. WJ991ncknew exactly ."at thep!ot)!~; w"'i".,''''~~Pttct­
ed It might be carbon monoxide poisoning and Im_a.t.1';Op.ftid"'eWf~I. 
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They then drove back alont:\ the trail, acr'oss, th~stream, and to a telepho"e 
on the main road. They caUad Park Service headquarters and were dlredea 
to an emergency medical station where an effort w"s mad~ to rev.ve Carley. 
When the young girl regained consciousness, she wa. driven to the nearest 
hospital. 

The Cause 

Within a few weeks after the incident, it became apparent that Carley 
had suffered brain damaga. She was not able to speak coherent!y and her co­
ordination was gre&tly 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 t;ystem for possible leaks. He fount"! 
none. When Mr. Wiggers explained the circumstances immediately prt=Cio..iing 
Carley's loss of consciousness, the engineer asked tel take the vehide in 
order to make some tests. A week later he reported that he had found what 
he thought to be th~ cause of the problem. 

It seems that when running In water over two feet deep. the exhaust, 
instead of being dlssapat.ed behind the vehide. collects in the wheel well 
from which It siowly seeps Into the vehide. The wheel well is located in 
the "rea 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 vehlde for a 
faulty exhaust system design. They sought $2.8 million to provide custodial 
care for Carley over the rest of her life. 

The manufacturer claimed that the exhaust system employed a common de­
sign and that there was nothing basically wrong~ith it •. He maintained that 
Carley's injury occurred because Mr ~ Wiggers eleded todrlve.through 2-1/2 
f€iet of water. a use of the vehide that was never anticipated and lor which 
the exhaust system was not designed • 

• n rebuttal, Mr. Wiggers produced a . fu'l-colorad~ertlslngbtOCl1l1r4t. 
p,..spared by the manufacturer, showing the vehlde fordlngastream/approld­
mately the depth of that crossed by the Wiggers family. He clalinedthat the 
brochure made It appear as though the vehlde was Intended for lust such IIIn 
application. 

The court ruled in favor of Mr. Wiggers, awarding th .. $2.8 miHlon 
sought. The verdict was appealed on the groundsthatstric:t .•. liabUlty did 
not make the manufacturer responsible for .uch abnormal uses.of"v.ht~ea. 
driving through 2-1/2 feet of water. The appaals court upheld .th60rI9In8' 
verdict. :t ruled that a manufacturer of a vehicle that was. adVerU,id a, 
an aU-terraf., vehlde might well be deelned by the owner: to be saf",ta.be 
driven through deep w"ter. If such was not the ca.e, adequate. ~ ... nlt1g 
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should be ~upplied.. In the p.rt'cul.r case.t h ..•.... n .. d, •• brOChure.'1OWlfl9 .... t" •... 
vehlde operating hI deap water cert.lnlylmpUe:d th.t wuch. USEl Of the 
~ehide w .. s accept.ble and safe. 

The Los_ 

Two millt". dollars of the claim w.scoveredby product nablClty 
Inaurance.. The m.nuf.cturer hadtoabsorbtherem~I;'tIf19 $800~OOO.. In:addl­
tlon, he sust.lned two acldlt 10 nal costs: 

o To guard .g.lnst future suit., the manufacturce·r had.to under­
take. direct mall .nd medlacampalgntow.arn.llowners.ofthe 
vehlde model In question fA the danger of operating In deep 
water. In .11, this campaign cost the company $250,000. 

o As a result of the adverse publicity growing outoftheDaw 
suit and the media camp.lgn. saies of the vehldedrq:,ped r:lf 
almost 20%. Since recreational vehldes:representedthe m.jor 
product line of the manuf.cturer,th.iswas.seriousloss. 
While they continUed to manuf.cture i:~evehide~ they decided 
it was advant.geous to market it und,';r • new name. This me.nt 
I"'~i."";hing a new advertising program. Tue loss of sales and 
subsequent advertising campaign represented.n estimated loss 
of over $4 minion. 

What management errors were made by the m.nufacturer? Explal n your 
answers. 



DEFECT1VE EXHAUST SYSTEM 

Teaching "otes 
The purpo!l\e of this exercise Is to show the effect that the design and 

marketing of a product can have upon the safety find health of It I users and, 
Indirectly, upon the financial health fA the manufacturer of the product. 
Management made errors in both the design and marketlng:fAthe product. 
While they are not uncommon errors .. they are the type fA error that has cost 
Industry billions of dollars. These losses canbeprevent __ d by a better un­
derstanding on the part of management of Its responsibility toward the uses 
of its products. 

Design Errors 

Wh3ther the manufacturer cared to admit It or not ..the design of the 
exhaust system was faulty from the stllrt. A vehidethatls Intended as an 
off-road.. all-terrain vehicle must be .. capable fA being operated safely up­
hill.. downhill .. across hills, through. brush.. arid In deep water. While a 
competent de$lgn engineer might have not foreseen the possibility that ex­
n::oust might oollect In the wheel well of the vehide.. 8mmprehensive test 
program would have certainly reveiJled 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 fA CDnditlons 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 survlvial in a competi­
tive world. However .. where exaggerated claims result In Injury or Illness .. 
the world is far less tole.'ant. Courts have Increasingly held manufacturers 
liable for fnjurles 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 fA fording streams without verifying that 
such could be done safely. 

I n 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 reliability.. durability.. and safety tithe 
product. In the present Instance, the marketing departrnentepparentlyhad 
at least an Inklirg that owners would want to operate the vehlde In deep 
water. 'fhls should have alerted m~.'ftagement to see that the product test 
program Included a test for the ability fA the vehlde to be operated In 
water, whether or not they ultimately decided to feature this ability In 
their marketing of the product. 



BRANDON ELECTRICAL COOPERATIVE 

Cue Study 

The BrandonElectrleel Cooperative of Brandon County, Kentucky, wasln­
valved In an accident resulting in severe burns to three linemen who were 
engaged in removing one of the Cooperatlvals utility poles. One of the 
linemen Is yet to recover full use of his legs. 

Brandon Electrical Cooperative was established in 1947 to provide elec­
trleel power to homeowners, primarily farmers, In those portions of Brandon 
County not able to obtain service from any of the power generating and 
transmission companies within the CDunty because of their reniate location. 
Brandon purchases power from Midvane Power and Light and distribute It to 
some 18,000 homes in the CDunty. 

A medium-size cooperative, Brandon has 56 employees. Approximately 
half of these are "outside" employees, who provide service to customers (in­
stallation, sarvice and meter reading) as well as CDnstruction and mainten­
ance of power distribution lines. Remaining personnel Include (Hlnside 
operations personnel, (2) clerieel personnel who keep acCDunts, prepare 
bills, and handle CDrrespondence, 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 CDoperalive. 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
trical engineer, an operations superintencient and four supervisors. 

The responsibility fa!'" safety Is assigned to-the operations superinten­
dent. At present, this position is occupied by ~oger 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 formal instruction In the subject. Up to 
the time of the accident, his activities In meeting his safety responsibil­
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 

I n September 1983, the Brandon Electrleel Cooperative was In the pro­
cess of replacing utility poles following a CDunty-wlde Inspection program. 
On the morning of September 17th, 19'3, a line crew CDnslstlng fA a foreman, 
Journeyman lineman, and two apprentice linemen were assigned to replace a 
pole CDnsldered to be potentially hazardous. The pole was located on a prl-
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vate right-of-way some 11-1/2 mUes 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 necesaary to cut back some brush and fell 
some small trees on either side of the private road--whlch may help eXplain 
why the pole was not removed earUer. 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 quickly In order to help make up for lost 
time. It was necessary to change the pole with the one-phase 720o-volt pow­
erllne energized. 

The first step In removal was to disconnect the power line fr.om the <old 
pole. This was done by the Journeyman lineman using the bucket truck. Be­
cause the pole was surrounded by a h.vy growth of trees, he was only able 
~o mo\'e the phase wire approximately three feet from the pole. The guy wire 
Nas rftleased from its anchor and left attached to the top of the pole. The 
ground wire was found to be missing from 1I1e bottom quarter of the pole. 
The neutral wire was down. 

Once the power line had been removed and the guy wire released, the two 
apprentice linemen attached the derrick to the pole and attempted to pull 
out the old pole. The first attempt was not successful. The foreman and 
one of the apprentices then attached a hydrwllc. pole Jack to the pole. The 
pole jack succeeded In raising the pole approximately one foot out of the 
ground. 

A! this point, one of the hydraulic hoses attached to the pole Jack 
disengaged. The foreman and the apprentice were not able to reconnect the 
hose. Thay then took the hose back to the digger-derrick truck and connec­
ted them tp the pole tamper to see if the problem lay with the hoses or the 
pole jack. 

WhUe the foreman and the journeyman were connecting the hoses to·the 
pole tamper, the foreman called out to the .other journeymen to make onft 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. 



Because the ground wire was stili attached, Itbecameenerg.lzed as did, 
I n turn, the cable wnpped ar~nd the pole, the ~ ofthe>:cUgger-derrick 
truck, to which the .cable w.s attached .. ana the entire digger-derrick truck. 
Since the truck was not grounded, the foreman and the apprentice .ta~ldlng at 
the back of the truck and touching the hose CXJnnections took the full force 
of the 7200-volte. . 

The operator of the digger-derrick truck realized he was In trouble the 
minute the pole broke aMd fell against the power line. He 11l1medlately re­
leased the pull on the cable, aliowlng ~epole to fall. Fortun.tely, It 
fell ft"ee of the power line. Equally fortunately, the foreman and the ap­
prentice In CXJntact with the truck were wearing rubber gloves and rubber 
shoes. For this reason they were not ~mmedlately electrocuted and survived. 
The two men were burned badly on the hands and feet. Indeed, both gloves 
and shoes themselves were badly burned. The apprentice was partially para­
lyzed and CXJII.Clpsed Immediately. 

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 hospltal.af­
tel" 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 addltional.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 ImposslbleJor him to return to the Unecrew. Be­
ing somewhat paternalistic .. and believing In ashared1"'espon"IbIUty for the 
accident, Brandon Electlc Cooperative has agreed to ."atraln· the.apprentlce 
lineman for another position within theorganlzatlon ... -one.that will allow 
him to move as far up In the helrarchy as members.of the.llnecrew. 

Because Brandon Electric Cooperative Is a very dose-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 of the accident and who was to blame. 

Safety Violations 

The line crew clearly violated a number of CXJmpany safety regulations, 
including the following: 

Ciroundlng--AII 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. 

StripplnqPoles-AIi poles are to be stripped of ground wires, guy 
wires, and any other metal in order to keep thernfrombec::omlng 
conductors should they come In contact with • pow. I" n ..... 

... , ... 
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Cle ... lnq A .... -:-The .. lIt ... oundpoles Is to be cle .... dofb .. ulh, 
trees,· b .. and,e.; .nd anyg .. owth that would·lnte .. ferewlth mOvement 
of theeaulpment. Isol.tlon or .nyothe .. s.f~ty p .. ec.utGons. 

Lnsul.tlof\;....AIl· power lines In the vicinity of the are •. In .. whlch • 
pole Is to be removed .re supposcd to be completely covered in or­
der to p .. event metal-to-metal contact. 

These violations of company setet')' practices are al!110 violations of 
Federal and State occupational safety and health regulations. The State 
.gency that Inveltlgated the accident cited Br.ndon for all four of the vlo" 
lations not~d. 

P.rt of the failure to ground the truck I strip the . poles, clear the 
work area, and cover the power lines might seem;attdbutabletot-_stere­
suiting from the effort to make up for lost tllne g.ttlngtOtheslt". 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 appareht effort by 
management to follow up to see If the safety precautions were being ob­
served. 

1. Identify as many u 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 we .. e assigned the responsibility of taking steps to reduce 
the likelihOOd Of future accldellts by Unecrews,whatwould you 
do? Consider all the steps that would preventallcategdrle,sof 
accidents, not just the reJ)'etltlon of the sameac:etdent i (whlchls 
very unlikely to reoccur). 



BRA,NDON ELECTRIC 

Tachlng Notes 

1. Identify.. • .. y .. possible of the sources of doll.. .s tD the 
CIIIIIBpIMy resulting froal the accident. You need not estl •• lethe .... nt of 
"s--lust the sources. 

The purpose of th's question Is to he~p students sain an appreciation 
of the Inagnitude of dollar I~s associated with vIOlations ····of safety pra:­
tices and res:ultlng a:cldents. While students can'lbeexpected to know the 
costs associated with each source of loss, they can at least identify the 
sources. The Instructor- can supply the aCtual costs as Indicated below. 
Discussion should, at a minimum, Include the following: 

Medical Bills-While Brandon Is Insul"ed under workmen's compensa­
tion, there were approximately $2500 in out-of--hospital treatment 
expense~ for the apprentice lineman that were picked up by the 
company. 

Insurance Premiumt'l--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 subtantlal hike In its 
worker's compensatIOn Insurance premlums--approximately$1500. 

Lost Work Time-By far the greatestexpensewasthelost·wo~ 
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 overhead 
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. 

Apprentlce--The apprentice was out of work for 'one year, dur­
Ing which he continued to receive. full J)ay. :;r·he totaJper­
sonnel cost was $12,750.' Upon return,"he·hadto be retrained 
for another poSitIOn, Involving a cost >.,$736;"n salary and 
$465 in training time by supervisors and other workers. 

Line Crew--The line crew lost· the restd ftheday in which 
the a:eldent occurred and most of the tol.lOwlng diaY being In­
tervlewed by management, representatlv.s;ott~.·St.t.Occupa­
tlonal Health and Safety Admlnlstratlom'>lIftd,Olhers. AU 
told, lost work time came to a tot.1 of·$S53~ 

M.n!Sl!ment-..... ostntan.gement ·tlmelncl'ud •• ;the'timedevoted to 
Investigating the a:c:ldents, processing paperwork.. dealing 
with employee questions .nd so on. The estlnulled cost of 
this iost time w •• $",263. 



Morale--Therels no telling how much time was lost due to the 
TOWiiiOrale that prevailed for several days after the ar.cl­
dent. However.. ~.ompany officials conservatively e.tlmate 
$1#500. 

Eguiement D8IIIage--Conslderable damage was sustained by the der­
rick, the hydraulic hoses, and the pole Jack, Includingfu~ed 
wire, burned-out electrical components, scorched fabric, etc. The 
repair bm came to $876. . 

Flnes--Brandon was cited for vlolatlon·of state occupational safe­
ty and health standards, Includll"g failure to ground trucks~ use 
of hydraunchoses that were not non-conducting, failure toaxer­
clse proper precaution to pr4vent poles fr,om . coming Into contact 
with energized equipment, and allowlngempeoy~50n the ground to 
come Into contact with the equipment that WaS adjacent to energiz­
ed lines. Flne~ totaled $1610. 

These losses total $34,851. It Is estimated that, hi u1·derto re<»ver these 
u nreimbursed expenses without Increasing electric r.·.:.:!Is to Its subscriben, 
Brandon would have to add 346 new subscribers (over and above what would or­
dinarily be added). 

z. If,.., were assigned the responsibility_taking steps to reduce 
the IIkelbJod of future KCIdents by line crews, whllt woUld,yGU dol Con­
sider .. I the steps thllt would prevent .11 categories _ ace.dents, not Just 
• repetition _ the __ KCldent (which Is yery~lkelytor:eoccl~r'). 

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: 

Trainlng--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 violated from time to time. Failure of the violations to re­
",~~i~ 4:1 accidents will tend to encourage future violations. One 
way to prevent th Is is to acquaint employees with the hazards that 
precautions are designed to avoid and the posslb.le consequences of 
failure to employ the precautions. Printed materials and fUms 
are avalleblefrom OSHA and N IOSH describing hazards, precautions, 
and possJbleconsequences. 

Supervisor Trainlng--Supervlslon 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 theyare 
not convinced, neither wlilba the wof'k.rstheysuper'VI'~. Surer­
visor tr.nlngmust Include not only 'the . topIcs' dIscussed In con­
nection with worker training, but scheduled perIOdic meetings to 
review problems In obtaining compliance with safety precautions or 
near-accidents and their causes, etc • 

.... -
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Safe!b Commlttee--Manageme,nt, -labor safety mmmittiite, have pr'ov,/,e,'",,' 
valu ' , In helping managment formul ate policies that are <more 
conducive to safety. An 'lXample of a safety-related policy. Issue 
would be the establishing" of schedule. and the authority of super­
vlsorsto vary schedules where attempts to meet them would enmur­
age unsafe practices (as was the case In the example described) 

Organlzatlon--Asslgnlng re'Ponslblilty for safety to the opera­
tions manager may create a mnfllct of Interest In that the prime 
re'PonslbUlty of this Individual Is toSti that work gets done as 
quickly and as economically as possible. This Is a typical prob­
lem. Placing the re'PonsibUity for safety with'n theaperatlng 
f'.:II1ctJon 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 "'~sa lower priority than 
what was perceived as more orgent, operational concerns. For this· 
reason, many organizations remove re'PonslbUity for safety 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 re'Ponslble for the management of 
s.ety lacks this mmpetence. Alternative means of supplying It 
Include (1) engaglli!::J the services of safety mnsuitants, (2) find­
Ing other ~ndlvlduals in the organization having a background In 
occupational safety, and/or (3) allowing the Incumbent safety man­
ager to participate in educational programs to acquire the' requi­
site mmpetence. 

-,-



THE VINYL CHLORIDE HEALTH HAZARD 

Case Study 

Three employees of a plastics Planufacturer Inlt.ated a suit against 
their employer and the chemical company supplying the vinyl chloride used In 
the manufacturing p"oces~. They claimed that the companies had knowingly 
exposed them to health hazards resulting In debilitating diseases, which may 
prove fatal in at least one ·case.. The defendants settled out of court for 
$3.2 million. 

The Vinyl Chloride Hazard 

Vinyl chloride is a gas consisting of ethylene and chlorine which can 
be converted by pressure and heat into a resin called polyvinyl chloride 
(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 em..,loyin~ r'VC. 

The first inkling that vinyl chloride constituted a health hazard came 
from a group of Russian scientists who discovil!red workers engaged In proces­
sing PVC into finishad products suffered an unusuallyhl9h rate of bronchial 
and liver defects. In the 50s, studies in several European countries showed 
that workers handling PVC were subject toa variety of skin'andCirculatory 
disorders. On the basis of these findings, the Manufacturing Chemists Asso­
ciation (MCA) recommended that exposures be limited to 500 parts of v!nyl 
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 SO 
PPM. A study In the early 1970s associated the presence of vinyl chloride 
in the air with malignant tumors in test animals. Then in 1973, Dr. Cesar.e 
Maltoni of the Italian Institute of Oncology presoented evidence· that malig­
nant tumors (includiny angiosacoma) in the livers -of rats eXDose'd< tn levels 
of vinyl' chloride as low as 250 PPM. 

I n August 1974, the Nationall I nstltute for Occupational Safety and 
Health (NIOSH) reported that studlt's .hacl found that death 'romltvet .cancer 
among workers exposed to vinyl chl,')ride occurred 12 tlmesmore.·often than 
would normally be expected. On the basis of this. finding,. theOcitJpatlon.' 
Safety and Health .Adminlstratlon (OSHA) establJshe,:lan Emerge.ncy·,.Temporaty 
Standards (ETS) of 50 PPM. Only two weeks later, however,anJr\td..,en~nt 
laboratory found that mice exposed to vinyl chloride levels of even 50P"M 
developedanglosocoma. OSHA responded by proposing a permanent _ :atlon 
reqUiring "no detectable" worker.exposureto vlny1chOride. _ In i{'~#':;lhls 
was relaxed .SOMewhal to a ceiling of 1 PPM on atim.-,.;e,ghtedaverag.<for 
eight hours, with a ceiling of 5 PPM for any 15-minute·<lnte,val-. . 



The Manufacturer 

The three workers who initiated the lawsuit were employed by Sterilng 
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. 
tt was among the first manufacturers to recognize the potential ofplatltlcs 
and by the mld-1950s had conYerted almost entirely to the manufacture of 
plastic products. It alsQ began to market its products through. ret a I.! 
cnalns rather than mall order.. During the 1950s and 6Usbuslnessexpanded 
rapidly. By 1970, the company employed some 415 workers tn a newly-built 
plant. Its sale5 for the fiscal year 1970 was slightly over $20.7 million. 

Sterling Products buys Its polyvinyl chloride from Mid-America Chemi­
cal, a 50-year old firm located in Hammond, Indiana. . The firm greYI rapidlY 
during World War II, primarily through the manufacture of butylene, a sub­
stance used in the production of artiflclatrubber. Throughout the 19505 
and 605, it gradually expanded into the development of a wide range of chem­
ical products. Its gross revenues h"ve consistently topped $40 million for 
each of the last five years. 

Response to Health Hazard 

The management Gf Mid-America first learned of the potential hazard 
posed by polyvinyl chloride through the Manufacturing Chemists Association 
in 1973. The information was passed along to all of the manufacturer.sto 
which it sold PVC. The management of Mid-America decided that theresul·ts 
were "not sufficiently conclusive to warrant any change in the MCA.-recoln:c 
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 detectahlelev~s" 
followed by the permanent ceiling of 1 PPM and 5 PPM, both Mid-America and 
Sterling joined the large numbers of companies protesting thestalldard as 
being unrealistic. The posture of both companies was that exposure leyels 
as low as those required simply could notbereaUzed,and that substantl.1 
reductions from the 500 PPM level would be so costly as put them injeapardy 
of going out of business. 

While actively reSisting the OSHA standard, Sterling made 'some attempt 
to reduce exposure to vinyl chloride through mcreeffectlveventllation. 
However, no Rlajor changes in the production process Were made. The company, 
rejected a consultant's suggestion that workers be requlfedto'wearrejpl ... -
ators as protection. 

In 1979, at the Instigation of the labOrorgantzatlon representing 
Sterling's plastic workers, an employee conlpl~lned· .. ~ut>the .. I~l(ofi:t'_"" 
guard. to counteract the vinyl. chloride healtH "az::artf. . A,,<,ifn~or<from 
{he Occupational Safety and H.althAdmtnisttattolltt~fairsafi'lpt:'elxlndc"~ 
Sterlln~ for failure to comply with OSHA standards. SterUngCOnteltedt". 
citation on the grounds that (1) the presence .of •• h.'hh .... ,,~z.,.dtl.1 not 
adequately demonstrated, and (2) the standards posed by "SHAcould not be 
met. Sterling was required to pay a total of $lS00i"flne'.~CI.t0COriieup 
with • plan for controlling PCV exposure_ . At thll point, Sternngma.,age-. 
ment initiated a policy of requiring use of resp'ralorl' asthtly >ltteMj:)tedto 
reduce tevels Of PVC. 



The Lew Suit 

I n November of 1983, three Sterling employees flied claims against 
Sterling and Mid-America for a total of $3.2 million for disabling lilnesses 
they claim resulted from exposure to vinyl chloride. One worker had a lung 
disorder making It Impossible for him to breath normally. The second work­
ers wife had suffered one miscarriage and one stillbirth. The third worker 
was dlagnos@d lIS having an Inoperable angiosarcoma. A.II attributed their 
illnesses to their exposure to PCV, citing evidence from studies associating 
all three Incidents with hl9h PCV exposures. 

In their suit, the workers claimed that both Mld-A.merica 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 notlflf!d their employ­
ees as to tht= 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 il1'lposed, 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 IfnI< be­
tween vinyl chloride and the workers' afflictions had never been conclusive­
ly proven. They claimed that, by complying with the MeA 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 arldltional revenue. In the 
case of Sterling., which had no products other than thos., 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. Th'3ycontended that the 
specific Instances in question could have had their origins In the period 
prior to discovery of any link between the particular Illnesses and vinyl 
chloride. 

If you were on the Jury hearing this case, how woud you assess the lia­
bility of Sterling Products and Mid-America for the Illnesses of the three 
workers1 Consider the following Issues and address each In your anSW,.r: . 

o The rosponsibility of the two companies to notify employees as 
to the hazard threat at the time a relationship between PVC 8nd 
the various Illnesses was discovered. 

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

o The cost of ",eetlng the OSHA standard. 



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 

Teachlftg Notes 

The purpose of this case study Is to help students to fully understand 
the responsibility of management to avoid conditions that will lead to ill­
ness ('I'n 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 against employers and man'J­
facturers from illnesses resulting from unhealthful working conditions ard 
products. Because of the extent of disability involvecl, and the numbers of 
workers affected the cosh to companies found to be liahle are exti-emf!ly 
large. Multimi"~on dollar awards are not uncommon. Several otherwise 
"healthy" cornpanies have been forced into bankruptcy because of their Ina­
bility to withstand claims arising out of illnesses to employees and custom­
ers. 

The specific issues addressed in the questions are intended to help 
students understand the responsibilities of a business or9an~zatlon for pre­
venting product- and work-related illnesses. The information Is provided to 
help guide discussion of each issue. 

Responsibility to 'Notify 

A manufacturer is responsible for notifyin9 prospective users of any 
potential risk in usiny the product. Mid-America notified Sterling. Produc.ts 
manasement. However, the ultimate users are the employees. A warning 
shoulrl have been posted on PVC containers apprising anyone handling the 
product of the risk that such entails •. 

The duty to notify does not require conclusive proof of danger •. Where 
there Is an element of doubt involved, warnings shou5d cite the evidence 
available, allowing users to decide whether the possible risk is worth tak­
lny. 

Adequacy of Evidence 

'''he fact that PVC workers have a much hl9herin~ldftnce of various di­
seases than others is not conclusive proof that PVc. causes the Hlnesses. 
How.ver, when it comes to health and safety standards,,".,eight.of ftvi.~""nc,·' 
Is a more 8f,proprlate criterion than conclusive proof .As <OH:;Astat~dw~titn 
it imposed the perlnanent Itandard, "We cannot walt until In-;U,.put.hl.ans~ 
wers ••• are available, because the lives of p.mplnyee.s,are,i!tsta)te." Tn. 
weight of evidence certainly· poihted to a connectlnn betweei"lPVC anlJthe 
three health problems of the workers who inltlatect the suit. 

Cost of Redus'"" Hazards 

The long-held 'dea that hazards can be tolerated If the COlt Of elimi­
nating them Is too i.;;reat Is an Idea that hal been reJected Incr •• 'lngly 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, sllch 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 litre inclined to accept 
standards defining safe practice. Companies are not expected to be able to 
prevent all injuries· and ilinesses whatsoever .to employees, customers, or 
users of its products. They are expected to make reasonable efforts to do 
so. Complying wtth a government standard Is generally, though not always, 
considered evidence of a reasonable nffort. 

The role of standards as defining a reasonable effort only applies to 
those standards that have tlublic acceptan,,':e. Standards established by an 
industry etself rarely have this acceptance unless they have been endorsed 
by some independent group. Otherwise they ar,'" m~l!ly t..:. be viewed as self­
serving. This is .certainly the case where irAdustry standards are in con­
flict with those developed by government or other independent agencies, as 
were the MeA standards after permanent OSHA standards had been established. 

Duration of Exposure 

It is quite possible that the employees' illnesses "egan 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 attempted to eliminate the PVC 
hazard when it was first discovered, the court would have been likely to 
consider the illnesses to have resulted from pre-exlsting conditions, or at 
least conditions beyond the control of the companies. HoweY.er, by falling 
to take action, the defendants left themselves vulnerable to the claim that 
the conditions arose, or were at least aggravated by exposure to PVC after 
the hazard had become known. 

Relevance of Goodrich 

The fact that Goodrich was able to reduce vlnylchlorld~exposure dras­
tically, ultimately achieving the OSHA standard, seriously Undermines the 
defendants' case that the OSHA standard was unrealistic.. In evaluating the 
practices of a particular manufacturer, courts frequehtly'use 'the· practices 
empJoyed by other manufacturers to define what is ""easonabie. " For exam­
pie, In evaluating whether a manufacturer could have anticipated the need 
for a particular lIafeguard, they wUl frequentlylOOktoSH.lf "the safe-
guard Is used by other manUfacturers. It would have'· certalnly>heen >to the 
defendants' advantage to have consulted a cross section of manuf'lcturers and 
users of PVC rather than simply listening to those who were actively reSist­
Ing the IItanderd. 
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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
dlebars and his head struck the house. As a result of the accident, Buddy 
suffered extensive bralrl 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 2S-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 Prob_ 

In December of 1981, the Cyclon Company received a formal complaint 
concerning the design of the throttle on its moped. The Cyclonmoped 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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Wh~n the cable was pulled down, the throttle would be opened, causing 
the engine to occelerate. Unless the cable were perfectly aligned 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 handgrlp, 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 "ope nil position allowing the cable to drop downward. If the 
cable then happened to be aligned with the bore in the throttle 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 ofsnap-ons. 

Since the Cydon Company was considering discontinuing the manufacture 
of mopeds, no design change seemed in order. The cost of retrofitting 
existing mopeds would have been prohbitive,at least for a company in the 
financial condition of Cyclon. Moreover, most of the vehicles they had man­
ufactured were stili in dealer showrooms and whether they would <over be sold 
was questionable. Managementls 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 result of repair. 

The Accident 

A week prior to the accident, Mr. McKane had taken the moped to the 
b Icycleshop from which he had obtained It complaining that the cable was 
riot working freely. The owner of the shop diagnosed the problem as a kink 
In the cable and suggested that It be replaced. In th ... processor:>replaclng 
the cable, the repairman, Instead of routing the cabl~,alongth~>handlebar 
and between the front forks, routed It more or less dlr:ec:tIYtf)ttie carbure­
tor. As a :'esult, when the handlebars were turned to the right, shortenlng 
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 thelQOped.andturned 
It over to Buddy_ Buddy, as noted previously, pedaled the moped to a speed 
of about 10 mph to start the engine. He thenmoved·about·200ffeet·dewn a 
straightaway leading to a circle making up the cul-d .... sac.Hehad reeched a 
speed of approximately 20-25 mph when he reKhedthe circle. 'Instead of 
turning around the circle, he continued In a stralghtaheadpath riding upon 
the grass, across the sidewalk, across the lawn, and into the side of the 
house, some 70 feet from the edge of the street. 

The Lawsuit 

Mr. McKane initiated 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 Plaintiffs Case 

Buddy himself was unable to offer any explanation as to the cause since 
he is unable to speak coherently. In support of his daim that the stuck 
throttle 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 was, 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 hethre"" his leg over the 
moped. Until the engine started, he would not havekn(,wnthat thethrottle 
was locked in an open position. 

Mr. McKane's suit contended that the Cydon design was hazardous, 
pOinting to both the previous complaint and the fact that other manufac­
turers employed screw-type fittings toanc.horthecable to the handgrlp. 
Mr. McKane claimed that Cyclon knew tt-oe<deslgn wa.hazardous and failed 
either to correct the hazard or warn ownerS' "Of it. He also dalmed that 
Cyclon was negligent in failing to warn of tne possibility of head Injury 
when riding at 20 mph and to prescribe the wearlngofah"met~?HadB uddy 
been wearing a helmet, he claimed, there would only have been a'n'linol' ,head 
inlury, If any at all. 



.!..he. Defendantls Case 

Cydon denied that the throttle desl.gnwas defectlveorunsa:e..· They 
claimed that, so long as the throttle cable was.properlycroutedj, there was 
no danger. Since the cable was properly roUtedat~hetlmethemoped<left 
the Cydon plant, the vehlde was safe. They disclaimed responslblUty .. for 
any unsafe condition that developed through the Intervention of a third 
party (the mechanic) after the vehlde was sold. 

The Company also claimed that even with the stuck throttle, the moped 
could have been stopped: 

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

2. A "kill" switch mounted on the handlebar would have immediate­
ly cut off the engine. 

They exmtended 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 
improperly 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 Cydon of liability since they could have ·foreseen 
the possibility of the cable's being mlsrouteddurlngrepalr. 

o Proper testing of the moped wouldhave.revealedth:e ieasewlth 
which the cable could be pulled. free and the.dlfflcultyln 
clOSing the throttle under those COnditions. 

o Having received a complaint of the stuCk. thr:ottlej It was 
Cydonls responsibility to at·le.st.atternptto nDtlf.Vi zowners 
and prospective buyers of the danger: presented by an;lmpr,operly 
routed . throttle cable so that they CDuldtakecaretoprevent 
iSuch a situation from arising. 

The court rejected Cydonls contention thatB utldy's fal.h"'re:touse.the 
brakes or kill switch to stop th.wehldecould b,lconslde("ed ian'i "error." 
They accepted the statement of an expert witness Who· pOIntadout+fthat 
people, when faced with an emergency, cannot be counted.u~htoornploya 
procedure which they never had OCcasion to practlce.Cydonwas. responsible 
for creating the emergency In the first place anc:l was not relieved of that 

....... 
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responsibility by the fact that the pe~son placed In the emergency did not 
respond in the way they would have preferred. 

The court did not hold Cyclon responsible for advising the use of hel­
mets. The state In which the accident uc:curred 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-wheeledvehlcles, 
mopeds Included. The court considered the hazards to be generally well 
known •. 

The Consequences 

I n June 1983, Cyclon's public liability carrier cancelled the Company's 
cO'Ierage of mopeds. This meant that the Company was not Insured against 
damage suits Involving its mopeds currently in use {except forlneldents 
arising before the policy was cancelled) or for the $3 .. 6 million worth d 
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 d the 
additional cost of advertising to reach owners). With the poor prospect of 
moped sales to begin with, and the adverse publicity resulting from the re­
call campaign, management decided that fundS Invested In a recall"program 
could never be recovered. On November 14, 1983,Cyclonwasnotifledofano­
ther accident involving a stuck throttle. The accident occurred onSeptem-. 
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, Cyd()ncoul?'~~ely manage the 
legal fees let alone paymentd damages. Within one month 'after being ad-
vised of the suit, Cyclon flied for bankruptcy_ . 

Questions 

1. What role did the throttle design flaw have Ir"puttlng Cyclon out 
of business? 

t. What mistakes did· the management of· Cydon make'ln,Jti manufacture 
.nd m .... ~etlng of mopeds? In each case. describe whattheysWould h.ve done. 
(Don't second guess; Identify only those mistakes it truly prudent manuf.c­
turer would not have made. ) 
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A DEFECTIVE MOPED THROTTLE 

Teaching Notes 

1. Whlll role did the throttle design flaw have In putting Cyclon out 
fill 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. How'!ver, while 
they would have undoubtedly sustained a loss on their moped program, projec­
ted at $.5 to $1 milllon--there is a good chance they CDuld have survived 
the crisis. They were managing to hold their own on their bicycle sales and 
needed only a slight uptur"n 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. In recent years, many 
companies have filed for bankruptcy because of their inability to pay dam­
ages arising from product liability suits. Many of these CDmpanies, unlike 
Cyclon, were in very sound financial shape prior to the claims. 

2 •. What mistakes did the ~ of Cydon Blllkein Its illanufac­
ture and marketing of..,.,....' In each case, decrlbe what they should have 
done. (Don't second guess. Identify only those _Istakes a truly prudent 
lUlWfacturer would not have ..... ) 

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 CDuld 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 throltle from being dosed. The Company was. clearly bank ing 
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 Testln!l--It is unlikely that any ordinary product testing 
program would 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 it III s'Wltch, they could 
have tested the validity of this belief by locking the brake In an 
open position on an unwary neophytE' rider (under CDndltlons in 
which no Injury co,.~!d occur, of course). They would proba":tly have 
found that most of the riders would CDntlnue to struggle with the 
throttle for some dIstance before It occurred to them to activate 
the kill switch or apply the brakes firmly. 
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User I nformation--Cyclon knew that the seclJrltyofthethrot.tle 
connection depended upon proper routing of thttcable •. At tn. very 
least, a warning should have been Included II, the IIteralure>pro­
vlded with the vehicle. If this was not done at the outset, It 
certainly should have been Initiated as soon. as the first com­
plaint about a sticking throttle was registered. It should also 
have been made to reach distributors to Include Information In 
vehldes 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 should have been lodged as soon 
as a comptalnt was received Is debatable. Management can certain­
ly be excused for not embarklrlg upon such a costly step_ After: 
all, the court did not hold Cyclon liable because of the throttle 
design Itself, but rathe:- the design unaccompanied by any litera­
ture warning users against the potential 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. 

-7-



UNSTABLE CRANE 

Case Study 

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 cr'ane 
boom was heavily damaged, resulting In Intensive loss and delay d schedule. 

The Construction Operation 

The Stearman Company of Des Moines, Iowa, Is a 35-year-old steel erec­
tion firm. A medium-size company, as steel erection firms go, it employed, 
on a regular basis, some 140 employees, includ!ng foremen, hook-on men, con­
nectors, plumb-up men, a bolt-up crew, a deck crew, welders, sind office per­
sonnel. The regular crew was augmented by as many as 30 temporary workers .. 
brought on as the need required. Its annual revenues ranged f."om $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 college dormitory. Their work was nearirl:1 cOmpletion. A crane was 
lifting steel beams on the top d the building to form a platform upon which 
an air conditioning unit would rest. 

The crane with which the work was being done was a self-propelled, 
tracked unit with a 180' boom. The crane was properly positioned for the 
operation. It had hydraulic outriggers on four sides and the outrigger pads 
were properly leveled. The crane was being ope:oatedby a crane OperatQr.and 
oller, 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 be 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 angle that was dose 
to the limit of ·s.e 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? 11ft. Moreover, the 
entire project w.as two mOl\thsbehlnd schedule and 
the crew was .underconslderlble pressure to move 
quickly so that thee concr .. et.~uld be poured and 
the shell completed before cold weather set in •. 
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Because the angle at which the boom would be positioned was stili with­
In a safe operating range, the crane operator agreed to 11ft 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 sar;". 
Dlvldina his attention between the boom Indicator and the load, the crane 
operator aTfowed--tIle load lO geClOo-dose to tne eage Of ttie- I:)ulldlng and 
the beams struck the side of the building causing the cable to oscllate. 
The motion was transmitted to the boom, causing It to oscllate along Its 
entire length. The result was that the crane became unstable and toppled 
over. When It did. the boom fell Kross two construction trailers .parked at 
the construction site. The boom was so severely damaged as to be unsalvage­
able. One of the construction trailers Y/as demolished and the other severe­
ly damaged. Fortunately, the crane operator was securely belted 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 
\"ould 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 sit~. 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 tline)­
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 ($80 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 byitslnsur­
ance carrier that Its equipment, worker's compensation. and public liability 
Insurance would be cancel~d 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 prttvlous 
four years. While the earlier accldentswerenot.'as costly as the mcJSt:.re­
cent one, they resulted from the unsafe work . practices ofStearmanemptOy· 
ees. In all three accidents, the crane was being used to "w.lk"load.~that 
Is, the load was holstedandmovedfromot1eplllCeto,noth~"bythe~l"ane 
operating on Its tracked wheels. In this mode of.ope'lition,.the outri'9gers 
cannot be used and the crane becomes very unstable. Anoutwa~dswlngOf the 
load Is enough to topple the crane. This was wliat happened In· .1I·~ree 
cases. And in all cases the accident caused delay In the work being per­
formed. 



Stearman has also experienced more than Its share of Injury accidents. 
Its accident severity rate (number;';oflost~days per 200,000 hours of expo­
sure) has averB!1ed approximately 168 over the last year, over half again the 
industry-wide average. 

Because of Its accident history, and its record of delay In completing 
work, Stearman does not enjoy the be!lt of reputations among construction 
firms. Stearman management believes that it has been a factor In several 
bids that Stearman has lost. While management has been concernedaboutac­
eldents, 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 remedl.e. to the prcblem of 
overturning cranes. 
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UNSTABLE CRANE 

Teacher Notes 

I n reviewing this case study, It II Important to help students to un­
derstand the need for a program that win address safety generally, not just 
prevent specific accidents from recurring. Coming up withflflxes" for yes­
terday's accidents will not prevent tomorrow's losses. Accidents are symp­
tomatic of an underlying safety problem which must be addressed in its en­
tirety if accident loss is to be reduced. 

The following areas have been f.'uitful for reduction of work-related 
accidents. 

Supervlsion--The front line of accld .. nt 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 qlerating 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 qlportunity to learn the effect of an impact 
upon the crane's stability when stability is already marginal be­
cause of the boom angle. Workers who have been instructed In safe 
operating prcx:edures are more likely to observe 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 Inexperienced workers to be over­
Invoived In work-related accidents. This has encouraged many com­
panies to establish a policy of employing only experienced workers 
I n 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 likelihood of falls, and (2) the use of audi­
ble signals to warn of danger (e.g., backing vehides), (3) provi­
sion of slfety equipment, Including helmets, goggles, shoe., 
gloves, an.d (It) covered areas to protec:t workers from failing de­
bris, tools, rain, or snow. 



Accident Data--Whlle safety programs must do more than address the 
accidents that have occurred in the past, a knowledge of those ac­
cidents can help reveal fundamental deficiencies 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 Involved, location and equipment, 
and other associated variables. With the aid of computers, accum­
ulated data can be analyzed to Identify major trouble spots. 



o Time lost, work time or other time of Qtherempl~eesuntll the 
injured worker returns or is replaced. 

o Supervisory and management 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 Progr_ 

Anderson & Cornell has never had aformal safety traicnlng pr,pgrain. The 
personnel manager is reponsible for preparing andmaintai!lingacc~dentre­
ports. However, no use has ever been made of these reports. Theyare'lhere· 
solely to satisfy state occupational safety and health requ.irements. Their 
offices were visited by a state OSH inspector once, as was one of their work 
sites. They received about haifa 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 fo!low around everybody trying to pre­
vent the kind of violations they found." 

Despite the lack of a formal safety program, Anderson&. CornelLha.s not 
had a fatal accident or an accident resulting in a permanent disability over 
the close to 15· years that accident re+::;Ords have been kept. They attribute 
their lack of really serious accidents to their policy of mai,..taining;clln,2ex­
perienced core of supervisors, rather than hiring new people for each job. 
They feel that their supervisors are very "safety oonscious",.andhave 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 results appear on the next page. Examine them carefully before attemp­
ting to answer the question. 
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Nature of Injury 

Fore igl body I n eye 
Hernia 
Pol sonlrg 
Burn, scald 
Bruise, crush 
Cut, scratch, puncture 
DI s I ocat ion 
Fracture 
Inflammation, dennatitis 
Multiple injuries 
Strain, sprain 

TOrAL 

Part of the Body 

Al:x:Ionen 
Ann 
Back 
Olest 
Eye 
Finger 
Foot 
Internal body systems 
Hand 
Head, face, nose, ears 
Joint 
Leg 
Neck 
Toe 

1TJTAL 

ANDERSON , CONNELL 
ACCIDENT EXPERIENCE 

1'82 

12 
1 
1 
5 

45 
24 

1 
9 
6 
3 

83 

190 

4 
17 
47 

4 
14 
20 
10 

3 
18 
10 
24 
10 
4 

-2 
190 

Accident TyPe 

Caught in, under, between 
Exposed to tarp. extrenes 
Fallon sane level 
Fall to different level 
Llftirg/overexertion 
Slip (no fall) 
Struck against 
Struck by 
Touched, absorbed, inhaled 

'TOTAL 

Source of Injury 

Animals, Insects 
Bldgs., environment, surfaces 
(lumicals, minerals 
COntainers, boxes, barrels 
ECJ.I ipnent, veh I cles 
Hand tools/powered/urpowered 
Ladders, lifting devices 
Mach I nes, fir e, smoke 
People 
Plants, vegetation 
Scrap, debri s, parti cles 

TOrAL 
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36 
1 

11 
19 
SS 

4 
23 
35 

---2. 
190 

4 
25 
10 
17 
5S 
29 
15 
11 
1 
9 

...J.! 
190 



Question 

Based upon the accident information presented, what safety measures 
will 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. 
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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 & Conn~lI. 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 Cii'm, joint, and leg Injuries fall in­
to the same category. 

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 lead ing 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 strain receive far 
less attention than the incidents of the particular Injury would warrant. 

Most Intances of strain result from attempts to 11ft, 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 Brel!klng large loads into several smaller loads. 

o Use of ap!lroprlate equipment (e.g., dollies, forklifts). 

Selection and Replacment--Some people should not be placed in JC)bs 
requiring attempts to move heavy objects. At a minimum, emplOyees 
should be interviewed to screen out those who I lick ,.rength or 
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Equipment 

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

Supervlsion--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 am­
vince supervisors of the importance of both the procedures and 
their role in enforcing them. 

I nformatlon--Using posters and decals in areas where lifting takes 
place to acquaint and remind workers of proper methods. 

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. 1 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 vehides 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 amsultant survey the 'Jxisting equipment inventory to 
Identify hazardous conditions requiring correction. 

Surface Injuries 

The category "cut, scratch. puncturell 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 In 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 dothlng and equipment is small in 
comparison with the cost of injuries resulting from failure to provide the 
protection. Supervisors must also be trained In the Importance of wearing 
protective equipment so that they will be more likely to enforce its use. 

1 Accldents Involving automobiles are recorded as traffic accidents rather 
than occupational accidents. 



Another way of reducing loss associated with minor Injuries 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 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. 

-7-



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 CIne. He'd already baled 100 bales 
of cane when the baler suddenly stopped w'th.abale 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 operation. 

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 jerked 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 lils father lying next to th4!l 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 following day, Robinson's foreman and another hand took the 
baler apart. They found Mr. Bura's 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 themanner;of··abull­
whip. When the belt became wound around the roller, ILdrew· :hl.armlnslde 
the baler. The feeling of being "hit in the back" may have been the belt 
striking his back before It wound around his arm. 
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The aaler 

The baler was manufactured by Agrltex, 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 81 In width, and weighing approximately ",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. 

a.n Tight ...... RoIIera 

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 ""-wide belts across the 
width of the baler form the bales. Each belt, ~tartil1gat point A, goes 
around the material to be baled, to point B.. It the·n 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 topointA. 

As a bale grows larger, Increasing tension on the belt: between A and 8 
draws the pairs Of belt tightening rollers closer together. . Shortening the 
distance between the pairs of rollers compensates·forthe longer,U"avelbe­
tween points A and B. When the bale Is. fully formed, therearJ,Of .hebaler 
at point A is drawn backward (Increasing the size of theopenlrig) 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. All belts Wear out 
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eventually and most of them break at the splice. When the end wrapped 
around Mr. Bura's arm, It pulled It Into the roller marked with an "X". 
around which the entire belt wrapped. 

The La •• ult 

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 baier has guards installed to prevent just such accidents 
as occurred. Since the Installation 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. 

Agrltex disputed the claim that its design was fauity. First, the com­
pany contended that the belt could not have come outside of·· the baler and 
drawn Mr. Bura's arm into ~e 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 "1Ot 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 .belng Inserted Into the baler. they claim it was not really 
necessary, since the moving parts of the baler were an "open and obvious 
danger. II 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 stili running. 
Agritex claims that the accident resulted from Mr. Bura's negligence. 

Question 

What is 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 belts1 
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A HAY. BALER ACCIDENT 

Teaching Not •• 

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 one's person Inside 
the baler was so obvious as to make a physical obstruction unnecessary. 

Discuss the need to provide safeguards even when a danger is obvious. 
Then, go on to discuss th-a 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. 

I n the case of the hay baler, the hazard of open act:essto 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 Agrltex 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 preventaccess 
by workmen to hazards such as the "nip points" between. belts. and rollers was 
a well-established practice at the time thEf l1lodel 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 
long 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 hId 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'. explanation of the accident, I.e., the belt pulling hi. arm Into 
the machine, was so patently false that the case should not have gone to a 
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Jury. The appeals court, however, reaffirmed the original verdict. In 
doing so they pointed out the following: 

o Which of the two explanations is co rrect-... Mr " Bura's 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 failure 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, 
immf!dlately 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 involving uninsured balers, Agritex launched, through its dis­
tributors and retailers, an Information program Intendf!d to reach all owners 
and users of unguarded balers. The informati~n program contained: 

o A warning not to reach Inside the hay baler, or even stand 
close to It, while the engine supplying Its power (e.g., trac­
tor) Is operating. 

o An offer to install. without charge. guard:.; on all unguarded 
balers. 

The total cost of the hay baler accident to Agrltex 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. 

I nstallatlon--Recall programs are always expensive. and Agrltex's 
Is no exception. Retrofitting balers with guards will 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 110t)-plus unguarded balers will continue to 
be a threat to Agrltex. Any damages growing out of Injuries sus­
tained on the balers would have to be paid for by Agrltex. At 
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present, thecompanycloubts thatlt could even pay an awardas 
high as that given Mr. Bura. 

Company Tlme--The management of Agrltex has Invested uncounted 
hours In activities related to the baler ,accident, Including 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 will have been spent on these activities. 



THE ATHENIAN RESTAURANT FIRE 

Cue 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 evac~lated with­
out injury. While damage from the fire was negligible, smoke and water 
caused extensive damage to carpeting, walls, and furniture. It required 
eight weeks of rebuilding, at a mst of $375,000, to restore the restaurant 
to its mnditlon before the fire. 

The Athenian Restaurant 

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

The Agnos brothers Invested $4.5 mUlion 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 historic character of the 
building. It was intended to appeal to Hthe expense acmuntcrowd," includ­
i n9 out-of-town businessmen, local representatives of large' companies, and 
lobbyists. 

DOD 
boa 

DO 
l.D a 

A cocktail lounge and the kitchen occupy a half-b •• ement~ 
pared In the kitchen Is elevated by dumbwaiter to the dining r 
upper floors. 
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The first floor Is divided Into four dining rooms. The rooms made up 
the living area of the orl glnal mansion. They were retal ned in order to 
give a feeling of Intimacy and to control the sound d conversatlot') 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 dressl ng room and 
lounge. A single elevator served all four floors. 

Above the top floor Is an attic used to store supplles_ Including food­
stuffs, building maintenance supplles_ and some materials left over from 
construction. 

Its Problelns 

The restaurant was scheduled to open In April, 1982, to CiOlncide 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 obtalnining 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 resulted In 1055 of the anticipated heavy spring and summer 
busines.s, but also the carryover d 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 account trade. 

Most of the restaurant's problems can be attributed to lack of sound 
management--Indeed to the lack dany systematic management at all. 
Throughout the renovation of the restaurant~ decisions were made largely on 
an ..!.9..!:'!2£ basis by the two br"others. They of.ten 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 family 
trucking business founded by their father, Arl (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 chain 
looking to expand Its private fleet. Of the $14.5 million Invested In the 
restaurant, approximately $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 l' 
It bega" In a small cupola perched atop the slanted rod of the building. 
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March. A favorable review by the New York Times Is very beneficial in 
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Most of the restaurant's problems can be attributed to lack of sound 
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Throughout the renovation of the restaurant, decisions were made largely on 
an .!9.l:!.2£ 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 family 
trucking business founded by their father, Arl (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 mmpanya paying proposi­
tion. In late 1980 they sold their equipment and facilities to a food chain 
looking to expand its private fleet. Of the $11.5 million Invested in the 
restaurant, approxlmateiy $2 million came from the sale of the trucking mm­
pany, the remaining $2.5 million being secured from lendlnglhstltutlons. 
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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 ductlng 
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 aerllli 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 marshall 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 !Jeen 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 installation d a few sprinkler heads In an area in 
which he considered fire to be extremely unlikely. 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 cupo.a as a means of keeping attic temperatures down during the heat 
of the day. The benefit was reduced cost of cooling the fo,-~r main floors as 
well as reduced spoilage d foodstuffs. The manuai that came with the fan 
recommended the installation d 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 inoperative. Mike opted to defer installation of fuses or circuit 
breakers until after the restaurant had opened, figuring that the sprinklers 
would otfer 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 ar~, gave the build­
ing a fire rating appropriate to a completely sprinkled building. Mike was 
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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 "whdd 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 Installed 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 bea 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 willi~9 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 inability 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 operation to generate the revenues needed to produce $200,000 
income after expenses and taxes. In Mike's words, "Because of a couple of 
damn sprinklers, wrlve had to run this restaurant for nothing during this 
whole year!" 

Question 

Failure to insure that the entire restaurant was adequately sprinkled 
Is an obvious and costly oversight. What specific errors on the part of 
managemen-l contributed most to this oversight? 
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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. Steve ..... lIpparent asu..,tlon that the odds .... e against fire break­
Ing out In the unsprlnlded ara. 

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 rei atlonship 
between failure to take preventive measures and the occurrence of an acci­
dent. Fortunately, such Is often the ase. However, it occasionally hap­
pens that the very factors that keep a preventive step1rom 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, II 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. M • ..,. asu..,tlon that the sprinkler Ipta. -..de It unnecessary 
ID Install circuit breakers or fu .... 

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 consultl;;lg 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 fir-e. It would also be very likely to cause some damage to 
goods stored In the attic. 

J. The f.lure of the Agnos brathers to follow up on aNIIpletion of 
the sprinkling .ysteIR 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 almost six-month period between the opening 
of the restaurant and the fire. Steve would have had occasion to think about 
the Incomplete 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 them a false. senSe ... tI security •. Had 
the fire Inspector spotted the gap In protection and declined to]Jlve the 



Athenian restaurant the rating It sought, the situation probably would have 
been quickly corrected. 

3. The lack of a"y syst_allc loss control ·progr .. - to prot8et the 
safety of their InvestIHnt'l 

There Is little doubt the Agnos brothers will be particularly alert to 
the hazard of fire. They have probably combed the premises for any po.sible 
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 Appeinting one or more members of the staff to take cognizance 
of various ap.ects 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 Health Administration and theNa­
tional I nstitute 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 rl!~onsibllty). 



PURCHASE OF GRINDING MACHINES 

Cue Study 

A small products fabrication company 15 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 

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

o 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 I tan 

Worker's Conpensation (estimated share of liability) 
Medical P~nts (first aid, medical bills) 
Lost time: 

Injured worker 
Adntnlstration (supervisor, personnel departnent) 
Co-workers (estimated) 

Production loss (estimated): 
Interruption of work by the accident 
Reduced output of repl acammt worker 
Reduced output of returning worker 

Cost 

$4,531 
5,355 

3,347 
640 
333 

449 
242 
406 



Question 

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

In answeri ng 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 purchil~rng 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 G.ard 

Additional cash revenue 
Accident Q)sts ($15,303.;. 12 machines) 

Before-tax net cash flow 

Income tax 
Before-tax net cash f I ow 
Depreciation ($8,000/10 years) 

T axab lei ncome 

Income tax (50%) 

After-tax net cash flow 

$2,725 
- 800 

$1,925 

Annual percent return of A $1,762 net cash- flow 
on an initial investment of $11,000 = 17.6% 
($11,000 .;. $1,762 = 11.511, Which Q)rre~s to 
17.6% in a Table of Present Value) 

Grindi ng Machine Wi th G.ard 

AddU lonal cash revenue 
Accident Q)sts (10% x $1,275) 

Before-tax net cash flow 

Income tax 
Before-tax net cash f low 
Depreciation ($8,800/10 years) 

Taxab lei ncome 

Income tax (50%) 

After-tax net cash flow 

$3,772 
- 880 

$2,892 

$11,000 
-, ,275 

$2,725 

963 

$1,762 

$3,900 
- 128 

$3,772 

1,11116 

$2,326 

Anrual percent return of $2,326 net cash flow on an Inlt lal Irweltment of 
$8 1 800 = 28% ($8,800 ... $2,326 = 3.1" Which corresponds to 28\ Ina Tlble of 
Present Value). 



In making the calculations shown, accident costs were obtained by add­
I ng up the Individual costs In the table provided to the stu~ents 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 guard 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 
ar,nual after-tax net cash flow by the initial investment and entering a 
Table of Present Value with the resulting quotient. The results, 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 productivity. 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 metal chassis for their 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 It': number of parts, the dies being changed for each 
part to be made. 

After several cydes 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 pt'ess. Both must be pushed before 
the press will operate. The fact that the operator must use both 
hands to activate the press prevents actlvatlo" while either hand 
is Inside the press. 

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

Whatever activation system is used, buttons or foot pedal, Is con­
trolled 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·themachlne warning the 
operator not to operate the press with the pedal unless the safety. guards 
are In place and properly adjusted. 
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The Accident 

The Injured employee was Irving Bemis. He began working at Chalmers 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. While 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 man~er 
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 recall an Instance of a totally 
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 in 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 cydes. Nevertheless, the 
problem had been reported to Mr. Rogers. 

Failure to Use "Pullbacks" 

Mr. Bemis dalmed not to, have been told about the pullbacks. Mr. 
Rogers said that he always Instructs the workersln<the/useof pullbacks, 
but admitted that he may 'have overlooked it in the case of Mr. Bemis. He 
also mentioned that punch press operators generally:prefe .... to operate in the 
foot pedal mode without pullbacks becauseboth.ti'\_,dwalnblilt!Dnsand the 
pullbacks tend to Interefere with their ooerltlon .. artd··alow<.them·dOwn,. He 
ha. not prOhibited this practice. 



Accident Cost 

Mr. Bemis' medical bills, and compensation for his disability, was- cov­
ered by worker's compensation. However, Chalmers sustained a oigniflcant 
loss of unrelmbursed work time.. These work time losses break down 85 fol­
lows: 

The Vlctim--It was three weeks before Mr. Bemis could return to 
work. Upon his return, an effort was made to retrain him in other 
jobs. This proved unsatisfactory, and he 19ft a month after re­
turning. Three weeks of lost time and another monl:h of rel .. tively 
unproductive activity represents a loss of 2lf).proxlmately ~~ ,000. 

Co-Workers--The accident caused a complete ce'llSation,f '\"Iork for 
the r-emainder of the day among the 15 employees of til !:I machine 
shop. About half of the second day was lo'St In discussions of 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. 

Admlnistration--Adminstrative activities stimulated by the acci­
dent Included O} Investigation of the accident, (2) proeeSfdng of 
medical payments and insurance,(3} discussion of the accident and 
its causes by management. While the cost of lost administrative 
time is very difficult to estimate, a conservative . estimate would 
be in the neighborhood of $2,000. 

I n addition to lost work time, the accident resulted in an increase in 
Chalmers' worker's compensation premium. Of its premium, $1700 can be as sO"" 
clated 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 ~ill pre­
vent future accidents. Based upon what you know, what could you recommend? 



flUNCH PRESS ACCIDENT 

Teaching Not. 

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 shorcomlngs in Chalmers' operations so far as safety is 
concerned. Overcoming these deficiencies would require action at the man­
agement level. Recommendations should addres!: 

o Training 

o Supervision 

o 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 shoUld 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. 

I n addition to the potential danger involved, inability to 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 01" returned for defects. 

Superv~ 

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 Instruction In use of the pullbacks nor did he take 
any action when h .. saw that Bemis was operating the press without attaching 
pullbacks. 

There Is no way of knowing why Rogers didn't exercise m9re concern for 
h Is 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 s.fety, and evidences this 
concern In the way it monitors and evaluates supervisors, safety frequently 
wiU 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 .. ands are inside the press, 
the manufacturer employed dual activation buttons and pullbacks. 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 diffei"ent 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 tile press while 
the operator's hands were inside. This would not only p{'event &Ccidents 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 aU equipment items for appropriate safeguards at the 
time of and subsequent to tneir 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 itse:f, 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 could ultimately lead to some other problem, 
such as the spontaneous activation claimed by Mr. Bemis. 

An appropriate recommendation would be Institution of a policy requlr­
I ng (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 Immediately placed out 
of service. 
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