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b nformionset o i s
le was, unfortunately, de-

that the alarm in one particular monitor

lawsuit, which s generally ot the best
ploe or 1 fee-foving exchane of
inf suit was fld by 3

had failed.
leakage to ground in the rotary swilch.

problem. In an ef-
fort 1o resolve the issue, the switch
manufacturer introduced the apnea-
monitor company 1o an outside con-
sultant who studied the problem. This
consultant believed th the culprit was

svitch manufacurer The s of
this article are the legal counsel and the
engmeenng manager for the rotary-

mpany. Condensed info the
I'a\lewmg paragraphs is the history of

switch manufacwrers, zincelectro-

platers, and their legal counsel, and
will bep o svoid labilty under
product liabilty, breach of warranty,
negligence, and consumer protection
ois and satts. Consumers of
switches and electroplating
houldsso rofi by i infomadon.

A SAD SONG

“This story begins with the apnea-
monitr company. An sprcs mliors

ical device designed to sound an
Sarm i the patient monita
breathing. It is frequently used on
infas o avoid sodden nfac desth
syodome and o adalts ecoveriog
from ses

epooa-mosior compaRy s

ch:ued switches for use in a criical

specific application for which the
switches were to

by the
apnea-monitor company from approxi-
mately February 1987 through March
1988, In October of 1987, the apnea-

The switch was removed from th
‘monitor and re to the switch

. of tests
were applied, but the switch company
could not reproduce the failure and
Communcaicd e same (0 the g

monitor maker. Ulimately, both par-
(s concluded. that the problem was
seaiag nor a3 wd i
missed further es

Amost » il year e, in lts
September of 1988, a second com-
plaint was_received that
problems identical to the first com-
plaint. This switch was tested in the
same manner by the switch company,
but again_ the fuilure could not_be
reproduced and both events emained a

mystery.
A third complaint occurred in De-

turer, yet none of the failures could be
dupli 1989, the
switch company changed the standard
e in an effort o duplicate
o represent e el pplcion
had by then L Fi-

. e proe s sty
repoduced by th swichcompany.
Despite the fact that the switch
Somis s o T obiervs
problem, it still could not identify the
cause. The problem exhibited an inter-
mitence that coul
Sometines leaage spper
edly v Rrispig
o e e ¢ g ol
other times, the problem existed when
the switch was set at one position, but
would temporasly disappear while set
at another positon. It was diffcult o
establish a consistent pattern among
the switches that Gemonstrated the

e

of the switches inio the apnea
‘monitors. At his suggestion, the solder-
ing procedures of the apnea-monitor
company wer modifis hovever, he
problem stil persi

Simalancony. i empmyze of the
apnea-monitor_company (who pos-
tehniel expertse) suggeied

siver migraion 1 a osse

gin,” switches as well as
Soiches 1 the laboratory. The opin-
fons of the laboratory el were
inconclusive and the silver migration
idea was discounted; however, they did
observe that the leakage was common
to ground in both jrgin and
soldered switches.

‘The apnea-monitor company filed
suit against the switch manufacturer,
claiming muldple violations of a con-

ction statute, strict product
liabiliy, negligence, fraud, breach of
express waranty, and breach of the
implied warranies of merchantability
and fitness for a particular

ble for the eventual permanent closure:
of the business.

‘The switch manufacturer then hired
an expert witness designed
and manufactured rotary switches for
over 40 years. His initial opinion was
that the leakage was caused by contam-
inaion fmm i unidepifed soure

At . four experts had
Sk ot Al e
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outside consultant
apnea-moritr company by the wich
‘manufacturer problem
was caused by excess il et

‘monitor company reached an inconclu-
sive resul; and e expeienced wich
designer believed the be
contamination. There was o e
favor of or

THROUGH THE LOOKING
GLASS

‘The switch manufacturer knew that
tin and cadmium had whisker capabil-
ity, yet had no prior knowledge o
experence wih the phenomenon of

sergrowth. The exprienced

it dmylu (who ser
gt viness fr e et
iad only remotely heard of the zinc-
nier N coukept Bect e

against any of these theories.

Finally, been
pending o 1 comsiderable eagth of
i apnea-monitorcompany
hired yet another consulting expert—a

switch before an open window. When
sunlight siruck the surfuce of the
switch's detent plate, a small reflection
on the surface of the plate caught

g plate. He concluded that
when zine whiskers reached a suffi-

cient length, they came in contact with
another part of the switch that was
conductive, thus causing the leakage to
ground.

Zinc whisker growih is a condition

To alleviate this stress, the zine plated
parts grow tiny filamentlike projec-

o
e dscoury, boh i 4o
Signer and the manufacturer were sur-

‘munity already knowledgeable of zinc

dustries traditionally form the :\mmg
technology, whereas

e Incusuic 1e00 10 ag eompars
tively behind. These two_industries
combined knowledge of zinc whisker
‘growth had not yet been introduced to
‘mainstream rotary-switch electroplat-
ing or the medical-device industries.

SAY IT AIN'T SO!

existence of zinc whisker growth
within cerain industries, Apparently
cenain elements of the scienific com-
sy b s become familiar
withzi wib, but informa-
tion ol\ls ieres s ot et ached
the switc

et i e companies that
had applied zinc e\acmrplumg obot
the detent and rear
svihes wee subjet & luhdlly i
n the lawsuit. They,
{50, were compltey without know
edge of the. phe-

and was completely without
Knowledge of the problem that could
sed by low-voltage use of
switches with zinc parts. Unfortnately
for it, in most sttes the law imy
liability on the manufacturer of &
fuc that s found t0 be unreason-
bly dangerous, even if the manufac-
trer does not intend for the product to
be dangerous, or is unaware that it has
cenin dngefouspopeies n vt
is thought 0 be an obscure
he catalogs used 10 pmmo(e the

HOW COULD IT HAPPEN?
could it happen th
cxperinced ind eputie “swih
manufacturer that had _ produced
switches with a time-tested pattern of
zinc plated parts for over 55 years was
the problem of zinc
whisker growth?

ver lies in the_specific
design of the rotary switch when used
in comparatively high-voltage applica-

tions. This same switch was rare]
by consumers for low-voltage. pur-
. but in recent years, low-voltage
applications had_become more and
‘more common. This gradual increase

o how fast or how slow zinc whisker
rowth aeeus, and the rpidiyof the
vt sppers o depend o0 vty
of circumstances. For examy

St roveals Gt vaables h
ng proess conld be adusted o
ither enhance or retard

ot veaies ncade e
amount of brighteners used, the tem-
perature of the plating bath, and current

“The fragile nature of the zinc whisk-
exs explained why the switch m
turer ncued o much ificull n i
attempts to re
ion of anvalges o e
ity bumed and destroyed the whiskers
through incineration. The destruction
of the whis

jures used within the rotary-

switch industry.

“The elements of the scientific com-

product
10 a maximum value of ten
bl ‘megohms. Case law has held

analogy used to jusify this assumption
inclded igh ump of sve eI
can high jump se i

namu.\wm\lm e cn s

Seven feet, and it is aimost

st o assume tat be can ump
aslow as a few inches.

In addition, under the law of st

und to be defectively dangerous,
then liability can be impos

not matter that the defendant was not
‘aware of the defect.

“The authors of this article do not
intend 10 argue that the existing laws
concerning product liability areright or
wrong. Rather, it s their intent to make
concemed persons aware of the poten-
tial _difficulties that are described
herein
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A LESSON WELL LEARNED
The important lesson learned is that
zinc plated parts are inappropriate for

company commenced redesigning the
switch promptly upon a conclusion of
suit

“This lawsuit, like most, was settled
by agreement of the parties. Had it
gone 1o tral, each party would have
run the risk of losing. The
agreed that a compromise was more
palatable 10 each than were the uncer-
taintes of a il
CONCLUSION

In 1492, the world was flat and only
Justice Columbus dissented. In 1929,

explorers verif
tence. Zine whisker growth has been to
the switch industry what the abominable.

average citizen: a
myth. As time goes by, the world grows.

day lfe, the dissemination of informa-
s ol
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