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TIMELESS ANVICE FOR ENGINEERS
The UnwrittenLaws of EngineeringbyW. J. Kingwas
first published in 1944 as three articles inMechanical

Engineering magazine. It has been in print as a
book ever since, becoming a classic of engineering

literature. Recent editions, including a trade version,
The UnwrittenLa,ws of Business,have revisions and

additions by James G. Skakoon. Mechanical Engineering
magazine is excerpting laws from the book, presented
in three articles just as in 1944, with comments from

contemporary authorities.
For the first in the series, we start with "What the

Beginner Needs to Learn at Once." Future installments
will be "Relating Chiefly to Engineering Managers" and

"Professional and Personal Considerations."

TI
he  or ig in r t ing  lu thor  o f

Tlrc Llnu,ritten Laws of

EnQitrccrin!,  W. J. King.

observed that the chief

obstacles to the success of

engineers are ofa personal

and adnrinistrat ive rather

than a technical nature. King, a war'-

t ime engineer rvith General Electr ic

and l l ter a UCLA engineerine profes-

sor, concedecl that he ancl his associ-

ates were getting into nruch more

trouble by violat ing the undocunrent-

ed l,rrvs of professional coucluct than

by violating the well-documented

laws of science. So he laid down some

"unr,vritten" lar,l,s into house rules for

prot-essional conduct.

None of these laws is theoretical

or imaginary, and however obvious

they appear, their repeated viola-

tion is responsible for tnuch of the

frustration and embarrassment of

engineers everywhere. Many laws

were derived by King while directly

observing four engineering depart-

nents. These have been supple-

mented, confirmed, and updated

by King and others fi'onr numerous

discussions, observations, and l i tera-

ture; they do not reflect the unique
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experience or characterist ics of any one organiz.rt ion.

Many of these laws are seneralizations to which

cxceptions u, ' i11 occur in special circunrstances. There

is no substi tute forjudenrent and, in an enrergency,

vigorous initiative is needed to cut through formalities.

lJut notwithstanding the infrequent str iking exceptiol l ,

these lar.vs cannot bc violatcd too often r,vi th inrounitv.

Resourcc-fulness and iryqenritl, or the faculty for finding
ways to acconrplish the desired result.

Persistenre or tenacity, which is thc disposition to persevere
in spitc' of difllculties, discouragement, or indiflerence.

Persistence is sonretinres lacking in engineers to the
extent that their eflectiveness is greatly reduced. Sucir
dilettantes are known as good starters but poor finish-
ers. Of these it is said, "You can't take their type too
seriousiy; they wil l be all steanred up over an idea today,
but by tonx)rr()w will have dropped it fbr sonre other
lvilcl notion." Finishing a Job nray be worthwhile, if i t
has rt least sonre nrerit, just for the sakc of f inishirre it.

It is ironic, or perhaps tell ing, thlt despitc norm.il ly
sulficient cffort, we wcrc urlsuccessful in frnding a
prolif ic entreprenerlr or invcntor who rvould rc'spond
r,vith conrnrents on this lau'. E,veryonc is bnsy these days
rnd returning a call or an e-niail outside of nornrrrl
responsibil i t ies t: lxcs onc's tinrc. I lut busy peopie get
things donc not only by being busy but l lso by care-
fir l ly selecting wl.rlt they do, :rnd conrnrenting firr print
wrstr't selectecl. Likewise l irr yotr when denronstrat-
ing the rbil i ty to gct things dorre, do uot overlook tlre
profrt in sclectinq the right things.

Deuelop a "Let's go see!" attitude

Throushout yorrr crreer people wil l  lpproach you to

solve renl- l i fc problcrrrs thcy lvi l l  hlve obscrved t: lu

r le'vices or cquipnrcrrt  fbr which you arc rc-spclnsible .  A

r,vonderftr l ly eft i 'ct ive respol)sc is to invite thcrrr to hrrve

l look with you. TIrrrt  is: "Lct 's go scc!"

This phrlse conres f iorrr a sirrqul i l r ly insightf ir l  1992

bcrok rbcrtrt  visurl  inrrrecry, Euginccrirr.q and t l t t  Mhrd's

l iyr ' .  The' l t t t thor, Eugene Fergusort,  wus : ln englneer,

lunivcrsity professor, lnci histori ln r.vho r,vrote extel l-

sivcly rrbor.rt  the history of technolosy. ln the book, he

strrtcs: "Thc cngineer rrnd the worker nrl lst g() together

to the site of the cl i t l lculty i f  they expect to see the

problcnr in thc snnte l ight." He further explains thlt

renraining , l t  one's desk to spectr late abotrt catrses :rrrcl

solut ions, ()r to retrert to drlwirrgs, specifrcations,

rrnd reports $'olr ' t  provide the irrsight nccclecl to solvc

l problerrr.  That insight crrn orr ly be clcvclopccl by

observing f irst-harrd lvhat rnight rt  once be too subtle

, t t t d  . ' t t t t t p l c x  r o  i t t t ; r q i r t c .

Ferguson well t  to see, even when nr:rny of us would

shy awly. According to :ruthor and historian I)avid

Hor.rr.rshell, professor of technology and social chlnge

at Oarnegie Mellon University, early en'rployment for

Fersuson inclr"rded irrvestigating dynanrite accidents

for DuPont. "C)ne of his jobs after an explosion was

to plot where the body parts landed, and to figure out

whrt caused the explosion." Hounshell r'vas :r student

and col league of Fergr,rson's, and is a past president of

the Society for the History of Technology, for which

Ferguson was a fbundi.ng member. Of him, Hounshell

said, "He rvas always interested in things and how they

{ , n  
r r , i . "&$ i r t } t u  } f t Ih{b wfif l{ '{ 

}

Howeuer menial and tri,ui,al your early assignments mau
appeqr, giue them your best efforts.

Mlrry yourrg cnqincers feel that the urinor chores of r

technicl l  prt1ect rrrc bencrrth their dignity and unw()r-
thy of their col lesc training. They expect to prove their

r,vorth in sonrc rrrrr jor, vi tal enterprise. Actul l ly, the
spir i t  rrncl ct l i 'ct ivt 'ness with whicl ' r  yotr tackle your f irst

l iurnblc t lsks rvi l l  l ikelv be clref ir l ly wltchcd r inc' l  nray

.r Hi 'r ' t  yott r  cnt i  r( '  ( ' , r  rccr.

You nury rn"'orry rbout whcrc your job is Lroin{-a to sct
you-r.vhcther i t  is sufi lciently stmtcsic or sienif lctrrt-

rtncl yotr rvi l l  do r.vel l  to trrke stock of this frorrr t i rnc trr

t i r t ic. IJut by rrnd lerqe, i f  vou perf irrrn your prcscl l t  jot)

rvc l l .  the  fu tu re  rv i l l  t l ke  c l re  o f i t sc l f .  I t  i s  l l so  r rue

th:rt  i f  you c' lo rrot rrr lkc a good showing on v()Llr pres-

cl l t  job, you irrc not l ikcly to Lre qiven rr chluce to try
sonrc th ing  c lsc  n rorc  to  your  l i k ing .

K l ren  Kc l l cy  counsc ls  bcg inn ing  cnq ineers  even

bcfirre they f lrr ish col lcrae in the cooperrt ive eclucatlrn
progrrl l l  r ,vi thin Northcrrstern University 's Mechanicl l

r rnd  I r rd t rs t r i : r l  Er tq incer ing  l )epur tn rcn t .  " I  c l r r  t c l l  you ,

this is cer-t l inlv:r hot topic f irr  both nry crrrploycrs rrnd
()Llr co-()p coorcl inl tors rvho arc hclpirrg to shlr l ' rc voung
cnqineers' cureers," Kcl ley slr id.

According to Kellev, r 'vho is r i  faculty co-op coorcl i-

nrl tor f i )r  one oithe l) : l t iol l 's larqcst crrr-I inccring co-op

progr: lnis, enrpkryers ply closc l t tcnt ion to thc cnthtr-

si lsni,  ls u'el l  rrs thc ski l l ,  thrrt  becinners bring to ln

rrssignnrcnt, cvcn i f  i t  nl irv seenr nreni l l .  Furthennore,

nrctt ir t l  tasks coulcl very r 'vel l  be unnecessrrry, so why

not "chrl lenge the systenr," Kel ley sl icl .  " l)evclop new
r))et lrods that nright strerrnrl ine the process lnd present

thenr to othcrs. Mlnrrgers love .uvhen enrployees 
' think

out of thc box' and srrve t inre ancl nronev."

Surnnrins up the vah.re of this unrvri t ten larv, Kc1lcy

srr id, "()ne enrployer told rrre this should be e ' lan' for

l i fe, '  not j trst for e:rr ly in your clreer."

Demonstrate the ability to get things done.

This qual i tv is achieved by various nre:rns under dif ler-

ent circulnst:rnces, but i t  can probably be reduced to a

conrbination of thre'e basic characterist ics:

Initiatirte , r.vhich is expressed in energy to start soltie-

thine and ageressiveness to keep i t  lnoving.
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operated. Whether they rvere attractive and worked

wcll, or clidn't rvork so r,r,ell, he r.vanted to see wl-rat

madc thclrr go."

Don't be ti,mid-speak up-erpress yourself and
promote Aour ideas.

Too nrlny ncr,v cnrployees seern to think their job is to

do whlt they lrc tolcl .  C)f course there rre t i1l les wlrcu i t

is r 'vise lnd pruclcnt to kcep si lent, but as l  rule, i t  1.. iy, 1o

exprcss your point of vicrv whenever you cln contr ibute

sonrethins. The quiet, t inrorous individual who says

rrot lr ins is usul l ly crccl i ted wit l .r  i r lving nothins to sny.

It  f icqucntly hlppens in any sort of unclcrt lkinq th.rt

nobocly is strre oi just hou' '  rr  nrattcr ought to be hnn*

dlccl;  i t  is :r  cpestion oiselect inq sorrre kind of progranr

rvith l  reasoneble ch:rrtcc of succcss. The "best" schetne

trstr lr l lv cr lr l() t  [re rccognizcc] l ts sttcl t  in aclvlnce , s<r

i l l lv() l)c rvho trr lks knor. l , i rrgly :rncl cotrf l lctrt ly about the

projcct r 'vi l l  oftcrr bc rssigrrccl t() curry i t  out. I f  yotr r i l r

n()t  wlnt thc 1ob, srry t tot lr i rrg rrnd yotr ' l l  bc overlookcd,

but votr ' l l  ulso i-rc ovcrlookccl 'uvhcn i t  conrcs t inre t()

. t rs iq r t  l . r rqcr  r t ' rpor r r i l r i l i t i t ' i .

I ( c l l c1 '  cor r f in l l s  t l ) i s  l rnv  to  thc  Nor thcus tc rn  Ut t i vc r -

sity co op uuclcrgrrrrf t l r l tcs sl lc counscls: " l  tel l  studcrrts

this is thc t inrc to trrkc rr cl trutcc." Kcl lcy srr icl  thl t

spc:rking up spe:rks voluntcs lrbottt  l t  bcgit t t ter 's i tr tcrcst

i r r  t l r c  top ic  o r  uss ignnrent .  "S ly ing  l lo th ing  nr r rkes  thc

n) l ln r lgc r  bc l i cvc  lun  i r r te  rn l  i s  no t  invcs tcd  or  i r r te rcs tcd

irr thc rvork," shc s:r i t l .

Kcl lcv rr lso rrotccl thrrt  the oppositc is tnlc: "Sonre-

t i r r rcs  r r rv  s tudcnts  w i l l  te l l  n lc  thc i r  suggcs t ion  wus

prctty srnrr l l  so thcy rr lnrost dicln' t  s:ry :rrrythinu." IJut she

n()tcd thlrt  thcse srrr lr l l  idc:rs crrrr sonrct inres nt l tke l t  vcry

I r i s  r r r r l . , r . ' t  ( ) r )  : l  l \ r ( u r ' ( ' t .

Striue for conciseness and clarity in oral or written reports;
be ertremely careful of the accurdcA of Aour statements.

l f  therc is one nrost irksonre cncurnbr:rncc to pr()nr()t

irrq urqcncy in the 'uvorkpl lcc, i t  is t l tc person lvho t lkes

l h:r l f- l rour of rrrnibl ing cl iscoursc to suy lvhrtt  coulcl be

srr icl  i rr  orrc scr ' l tcr)ce of trverrty r. l 'onls. Engil tccrs often

surrotrncl thc lnsrvcr to l  sinrple clucstiol l  rvi th so nuttrv

prcl irrr inlrr ics rrncl conrnrentlr ics thlt  the lrns'nver i tself

c:rrr l rrrrcl lv be cl iscenred; they explrr in the rrt tswer befcrre

. r r t ru  e r i r t rg  t l te  qur 's t io t t .

To be sure , vcry fcrv Lluestions enclure sinrple f,nswcrs

u' ' i thout qr-r:r l i f ic l t ions, but the inrportant t l -r ing is t i rst

to strte the essence ofthc nrattcr as succinctly rs pos-

sible. Thcrc i l rc t inlcs u'hcn i t  is inrport lnt to ldcl thc

pert inent brrckgrouncl to i l lunrinate a sinrple statel l lcnt,

but trv to convey thc nraxiniunr inforlrrt ion in thc

n i in in runr  t in re .

Mrrny eneineers lose the confidence of their supert()rs

anc'l rssociatcs b,v uuessine u.hen they do uot knorv the

ilnswer to a c'lircct qucstion. A r,vrong ans\ver is u,orsc
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than no answer. I f  you do not know, say so, but also

say, "l'll find or"rt right away." If you are still not cer-

tain, indicate the degree of certainty upon which your

rnswer is based. A reputation for conciseness, clari ty,

and rel i :rbi l i ty can be one of your most valuable assets.
( iood engineering requires good contt 'nunicatiotr,

accorcling to Trevor Young, author of 
'lbchnical 

Writing

A-Z: A Cttnnnttnsenst' ()tidL' to Erryincerinq Rtports antl

l" /rr ' -sc-r.  " l  sec nryself as an engineer, not a technical

writer, arrd part of being a good enqitrecr is being able

to conrnlrnicatc in a way that is accuratc, cotttplete,

arrcl ct lrcient."

Sorrrc reconrntendatiotrs for tcchnical writers lrotrr

Yonng's book, cortdensed here, irrclude:
. LJsc scrious, but nornrl l ,  convcrsational langr-r lge:

rrvoid long convoltrted sentcnccs.
. l lc precise: avoid fuzzy, ult tbiguotrs, or inexlct

st l t tcl l  r  cnts.
.  lJc concisc: l let to the point pronlpt ly.
.  lJe expl ici t :  :rvoicl f igures of speech attd euphettt istt ts.
.  Usc lonrrrr l  l : rnr{uagc: avoicl col locluir l isnrs, slane,

in ;rppropriate l tbbrcviat i .rr  r  s, con trrct ion s, j .r  rr lotr,  a ncl

cxclu rt t  l r t iotrs.
.  ( lct the cnrpltasis r ight: structr.rre iderts in scntctrccs,

l ists, rncl p:rrrrtnrplrs to col lvey not j trst the iuf irr t tratron,

btrt  rr lso the relrrt ive inrportancc of-the iciels.
.  l {c}rort results honestly rrrcl  oir jcct ively.

Your rq ,  l  scn io r  lec tu rer  i r t  le ronat t t i ca l  eng in tc r ing

rrt thc Urivcrsity of Linrerick in Irclrtrrcl ,  weighing irr
()n thc rreecl f i rr  lccrlmte rcport ir ' lg, s:r id: " l  see this ls

thc csscrrcc of goocl cngineeri lr t :  to be lppropri:r tely

rccrlrr l tc in the technicrt l  work attcl  in t l re report ing of

thlt  work."

{ 
,* *,*r*.*u[ruhi rffi vuu$r sr.iFiH.ffiv$sfiffi 

]

One ofthe first things you owe Aour superuisor is to keep
him or her informed of all significant deuelopments.

How nruch nlr. lst: t  nr lnxl4er know? Holv tnatty of the

dctrrils? TIris is alrn''rt1rs a clilficult rlr:ltter for the ncrv

cnr;r loyee to get streight. Mlrry rtovices hesit : t tc to

bother their superiors wit l ' r  everycl:ry nri trut iae anci this

can be overdone. - lJtt t  nrore often then trot,  thc rt tatr-

lecr 's problenr is to extract enough inft>rtnatiott  to keep

ldecluatcly posted.

It  is nruch sater to r isk having yottr supervisor srry,
" l)on't  i rother nrc with so nrany detai ls," than to

al low yor-rr supervisor to ask, "Why cloesn't  s()r l leorle

tel l  nre thcsc things?" Your nranager trrt tst account for,

defend, ancl explain your act ivi t ies to others, :rs well  as

coordinate these activi t ies into a larger plan. Conrpel

yourself to provide al l  the information that is needed

for these purp()ses.

No matter how hard yotl  try t tor how good an

engineer you beconre, unexpected evi ls wi l l  occur



that you will dread having to inform yorlr srlpervrsor

lbor.rt. Aithoush no nlanaser delights in being sur-

prised by unxnticipated problems-even though you

lre obligrtecl to report them r,vithout hesitation-you

rvill inrprove yor"rr predic:rnrent ilrlnleasr-rrably if you

can also reconrnrend sol id solr-rt ions while presenting

the problenr. The best you can hope fbr in this dreadecl

situation is a sohrt ion that c:rn be inrplenrentecl with the
greirtest Llrqency.

Do not ouerlook the steadfast truth that your direct
superuisor is your "boss,"

' Ihis 
souncls sinrplc cnouqh, but sorrrc crrginecrs ncvcr

gct i t .  l3y l l l  nrcrrrrs, you l l rc u,orking ftrr societ1,, thc

c() l l lpany, thc clepartnrel l t ,  yorlr projcct ternr, yorlr

project lcrrcler, yotrr f lnr i ly, lnd yoursel l  btrt  prinrrrr i ly

you shotr ld bc rvorkins fbr arrcl throuqh your supcrvi-

sor, t l )c rnrlr): lqcr to u,honr you dircct ly rcport.

You rvi l l  rro cloubt cl lcorlnter conl l icts-vou rrrc

lrssignccl to l  pnrject telnr u' i th u clcnr:rncl ing lclder, l

c()rp()r i l tc executive ordcrs u trsk be done, rud so forth.

Wl rc r rcvcr  t l r i s  h r rppens ,  c l i scuss  i t  rv i th  your  supcrv isor ,

rvl tosc.job incltrclcs rcsolvirtq confl icts.

Yotr clrr.r  scrvc lr l l  encls to best ldvlrnt:rgc by lssunrinrl

t l t : t t  your supcrvisor is rtppnrxirt tr tely the r ieht pcrson

firr thut job. I t  is not Ll l lc()nl l l r() l l  f i rr  youne enginccls, in

thcir i rrrplt ielrt  zcul or inrprudent cl isrcsl-rcct, to l l l r)orc
()r to go ovcr ()r nrouncl thcir strperiors. ()cncr:r l ly spelk-

ir tu, yor.r cul lnot get by 'uvhoevcr cvl lul tes yorrr perf irr-

lr) : l r)cc. f i rr  he or shc nrtcs you in prrt  ()n yorlr rrbi l i ty to

coopcmte . lJesit les, rnost of us gct rrr()re sntisfnctron out

of otrr jobs lvherr rvc\"c rrblc to displ.ry r l t  lc irst sol l)o pcr-

son:r l  loyrr l ty to our supcriors, .uvit l r  thc fc'el ing thrrt  wc'rc

lrelping thcrn to gct the url iu job cloue .

Be as particular as you can in the selection
oJ Aour superuisor.

For nrost neopl-ryte engiueers, the inf luence of the

scnior engineers r,vi th whonr they work and, even nrore

so, of the cnqirrecr to whour t lrey rcpclrt  is rr rnl jor

frrctor in rnr) lcl i rrg thcir protcssiorrrr l  characters. Lonq

betirre the chys of universit ies and textbooks, l l r lster

crrrf tsnren rrbsorbecl their ski l ls by having been :rppren-

t icecl to r lr i lster cr l f tsnren. Liker,vise, you lvi l l  do well

to use t lrose lvi th nrore experieuce, cspecial ly l  r ,vel l-

sclcctccl supcrvisor, rs yorlr nrastcr, your nicntor. A

propc'rly selectecl nrentor rvill likely have been thror.rgh

r-Inuntlets rs severe rrs vollr present one, and will guide

von bcttcr thln yon can guide yor.rrsclf .

lJnt, ofcourse, you don't  l l rvavs qet your preferred

choicc ir .r  a boss. What i f  yours tLlrns out to be less than

you hoped for? There rre only two proper altern.rtives:

(1) accept vour boss i ls the represent:rt ive of a higher

ar.rthori ty and execute his or her pol icies and direct ivcs

as cflectively as possible, or (2) move to sonre other

departrnent, division, or company at the first opportu-

nity. Consider the mischief created when you, dislik-

ing your leader, ignore or modify orders to snit your

individual notions, or, worse, purposeful ly undermine

your superior 's authority.

While the above two alternatives still apply to today's

workplace, nrentoring outside of the tradit ional chain of

conunand is r-row endorsed as another way to gain fronr

thc expericnce and knowledge of others.

Long-t ime nlanagcrl lent consultant, Theodore Ryan,

now l in rdjunct professor in the Fuqua School of

lJtrsiness at Duke (Jniversity, views today's best nren-

torlnrentee relat ionships as bi-direct ional exchanses

of knowledge, unl ike those of the tracl i t ionrl  nrrster

lrrcl  apprentice. When choosing a nlentor, l \yan said

to choose "sonreone who hls sonre conrplel l lentary

tr lents and experience t i lat yr: lu don't  have rnd is wi l l -

ins to sl ' r l re thenr, but also is wi l l ins to learn fronr

you ancl to cngaqc in an actual dialoglre with you."

l{yrrn cxplainccl hc'rw, rrow:rc1:rys, uovices lrc often just

rs l ikely to inrprrrt  nerv krrowlcc' lgc to i l  nrcntor as thc

otlrer w:ry urouncl. "Sonretinrcs i t 's obvious. Thc rrrcn-

tor knou, 's t l -r ings thc nlclrtee docsn't  know, lncl thlt 's
qreut," l \yrrn sl id. Llut hc also noted this: "Thcrc rs

nruch nrorc of l  col legirr l  cl i l loguc frrrnrcwork fbr grcat

nrentoring these drtys thln therc rvrrs crir l ier. l t 's rcal ly

lrnothcr sorlrcre f irr  contiuuous leurning." So l \ylrn rcc-

onr rncr r t l s  choos i r rq  a  r ) l c r ) to r  who wants  tha t .

l \yrrn, whosc cxpcricnce inclucles lerrclership devclop-

nrclrt  rrrrcl  orqluizationl l  consult ing f irr  u wicle r lnqe

of U.S. corporrrt ions lnd govenrnrent lgencies, also

adviscs to scrcelr potenti l l  nrentors f irr  shrrrecl hutnln

vl lncs :rnd cthical prirrciplcs. Asking questions abotrt

these topics nright be unconrlortablc, btrt  l l .yrrn said,
" l t 's u nice wrly t() see how opcn they' l l  be. That 's pretty

person:r l .  I t 's :r  l i t t le bit  sensit ive. I f  thc nrcntor wel-

conres those cluestions, thcn thrt 's cluitc a sigrr that this

w i l l  be : r1 r  ( )pen d ia logue. "

But l \yrrn wurned not to expect cverything f iorn just

or)c nlel l tor. " l)on't  :rsk for sonrething thet sonreone

crn't  sive yotr," he said. "There is special izat ion in

cvcrything. One of nry prenrises is thlt  you nray hevc

two or thrce dif ferer)t l l rentors fbr dif ferent reasons."

Wheneuer you are askedby your manager to do something,

aou are erpected to do exactly that.

I f  your supcrvisor sends yotr o1f to perf irrnr a speci l ic

tlsk, you have tvu'o possiblc responses: (1) yoLr do rt

exrct ly as requested, or (2) you conre back and talk i t

ovcr sollre nrore. (Take special note of this law, for it

applies to anyone with whor.n you have asreed on a task

to bc done or a course of act ion to be taken.) I t  is simply

unacceptable either not to do it, or to do something dif_

terent instead. If you become concerned in view of ne"v

data or events that the planned action isn't worth doing

as original ly assigned, you are obl igated to discuss the
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entire lnatter asai l l .  State your intentions and reasol ls so

that your nlani lger can properly reconsider i t .

Despite the responsibi l i ty to do exactly as instructcd

or agreed, you r 'vi l l  sonretimes wrlrt  to prove your

init iat ive b1, doine not only that, but also somethinq

in addit ion thcrcto; pcrhaps the next logical act ion has

bccornc clear; perhaps l ;rronrising alternative has conre

to l ieht. l )oins t l .rcse vu' i thin rersol l  r .vi l l  nrake your

cJ rivc rr ncl i r r vcn tivcncss inr nreclirrtely appr rent.

Thc othcr sidc of this lar. ' , ,  is that you neecln't  be too

cagcr to crrrbrrrcc a{rccd-upon instruct ions. In general,

lu proqrrlll lrrid dor,vn by yor-rr nr.llr:l!aer, :r departrrrcnt,

rr project lerrcler, or u clesiqn temr is a proposal rathcr

thun un eci ict.  I t  is trsurl ly intcnded to scrvc onlv us rr

guiclel ine, one thlt  r ,vi l l  h:rve bccrr f i rrr.nulatcc' l  r ,vi thout

benefi t  oi the nerv inf irnnation th:rt  wi l l  be cl iscovcrccl

during i ts executiort.  The rule therefore is to kccp

others inf irnrred of r.rrhlt  you hlvc clonc, :r t  rcasoritrble

intcrvl ls, nnc' l  ask tbr lpprovrr l  of rrny r,vel l-considcred

. r l ) t l  I r o P 1 ' 1 l y  l . l . t l t r t r ' t l , l t ' v i . t t i t t l t . .

I  , :  - i , ,  r r , -  4 r q  ,  { r  r  l [ \  : i 1 r n  ,  I
t  "  t  *  , & . . 4 q ' , .  t : t r ; . r r  $ r l  r r  i ' r , , u * . d  i  I

Cultiuate the habit of seeking other peoples' opinions
dndrecommendations.

l )u r t i cu l r r r l y  : rs  : r  beg in r r ing  enq i r rcc r ,  v ( )u  c l l l ) l l ( ) t

Iropc to know' rr l l  you niust rrbout yotrr f iclcl  rrrrcl  your

errrploycr's busincss. 
' Iherefirrc, 

y()u l l lust rrsk f irr  l rclp

fhrrrr othcrs. This is prrrt icul irr lv trsetir l  lc lvicc clurirrq rr

conflorrt l t iorr of lrny sor-t;  l r  r- Ioocl f i rst cprcst ion to lsk is
"Whlrt cftr  vott reconttrcl tcl?" Yotrr cotr lronter r,vi l l  usu-

rr l ly h:rvc thouglrt  r tbout i t  nrore th;tn you l l rvc, :rnd this

u' i l l  :r l lorv y()r. l  t()  procecri  to :r pnrcluct ive discussiorr

rt t t t l  r tvoid rr f iglrt .

A rvrtnt ir tq rrbout sol ici t ing others' opinions clescrves

rttertt iort.  (bntlcsccnding l t t i tucles towlrd others r incl

the i r  op in ions  ure  gr l tu i tnus  anr l  u l )we lcon)e  .  I f  you

hrrve no irrterrt iou of l istcrr irrg to, properly cc-ursiclcr irrq,

lrrrd perlr lrps usinl-J sonrcone's inhrrnrl t ion or o1'r inirrn,

ckrrr ' t  lsk tor i t .  Your col lcrrr:r"res wil l  not take krnr- l  to

rccogrrize such 1-r: i tmnizinq arrcl to cl isclairr you fbl i t .

Promises, schedules, qnd estima,tes are necessary and
imnort ant instrument s in a well- ordere d busines s.

Mrttry engineers try to ckrdge nl lking conrnri tnrents.

You nrnst nrake prornises blsed up()n yorlr best estt-

nrrites lbr your pilrt of the.1ob, together r'vith esttnr:rtes

obtr ined lronr contr ibutine deplrtnrents f irr  therrs.

No one sl.rould be lliorved to nvoid the issue by s:ry-

ing, " l  crrn' t  give :r pronrise because i t  depends Llpon so

nlany uncrertain factors." C)f coursc i t  does. You lnust

i lccount tor thenr, est inlat ing best and worse cases, and

then provide neither laugh:ibly padcled nor unrealisti-
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caliy optinrist ic schedules. Both extremes are bad;

good engineers wil l  set schedules that they can neet

by cnerge-tic eflort at a pace comlnensurJte rvith the

signif icance of the job.

A corollary to this law is that yor"r have a right to insist

Llpon rersonable estinrates from other departnrents. l3ut

in acceptine pronrises f ionr other departnrents, n'rake

sr,rre that you are dealine 
"vith 

a properly qualifie.l rcp-

resentative. lJear in nrind that i f  yor.r ignore or discotrnt

other engineers' pronrises you disnriss their responsibi l-

i ty ancl incr.rr the extra l iabi l i ty yourself .  Ideal ly, other

cneinccrs' pronriscs shoulcl bc ncgotiablc instrunrcnts in

conrpi l ing cst inrl tcs.

|  ) ( ) r ( ) t l ) y  K ;u t11 . rs .  : r  hus i r tesr  p r ( ) ( ' cs \  i r t tp rovcr t te r t t  spc-

cirr l ist lor The Nielscn (1o., sr id that despite the nrrrny

tools ancl techniclues lvai lable for nranagins a proJcct.

souncl cst inrat ing of rcsources lnd schcdulcs is funcla-

nrerrtr l ly iurport lnt:  "( iett ing rel ir ible estinrl tes is key

to cre:rt iug ancl nraintuining :r prtr ject scheclule."

I{angus, lvho contr ibutet l  to the l)nrject Mun;rgenrent

lnstitrrte's A ()idc to tlu' l)ntjcct X,Ianagunutt llody ol'

Krruulcd.qt ' ,  has sccrr both cxtrcnrcs: "Enginccrs or proj-

cct tcrnr nrcnrbers sonretinres provicle cst inrl tes b:rsed

oll  t l lc rssurrrpt ion thut every t lsk lvi l l  bc cxccuted orr

t inrc; thrrt  nobociy l locs on v:rcation, nobody is sick, :rrrcl

rrbsolutcly no othcr factors irrtcrfe'rc wit lr  thc schccl-

ulcd rrct ivi t ics. I 've sccn others try to ; lrd cverv one

of their t :rsks. Sucldenly u'hrtt  seented to be rt  rel l ist ic

procluct clevckrpnrent pxrjcct wi l l  t lkc t lvicc ns loug

rus cxpectccl." Llut Krrnl-arrs notccl this rrs wcl l :  "A goocl

projcct nlrlnrrger probrrbly krto'uvs r'vhich cngincers rrre

pessinrist ic rrnd lvhich r lrc optinl ist ic :rncl tr ics to r 'vork

the nriclcl lel"
()nc arer thrrt  is often overkrokecl in planrr irru prl jects.

l ccorc l inq  to  Kr rngas ,  i s  r i sk .  " l f  therc  a re  uncer t r r in

frrctors, or r isks, thosc shoulcl bc corrrpi lccl r irrcl  nrrrn: igccl

rrccorci ins to their inr l .rrrct l rrcl  I ikel ihoocl oi lctul l ly

occurrinq," she sl icl .

Furthernxrrc, :rccording to Kanges, project r isks rncl

prcrject issues arc tr,vo cl i t lerent thinqs; r isks can lre

prcdictecl lncl rrr:rrr lgecl,  whereas issues arise unpre-

cl ictrbly throughout a projcct. So r isk l l )r ln:r l jcnrel l t

rrct ivi t ies shoulcl bc schcdulecl into a project r ight f iorrr

thc start,  but issr.res l l lust be sqtreezed () l l t ()  the scheclr,r le

ls thcy appcrr.

In dealing with customers and outsiders, remember
that you represent the companA, ostensi,blA with full

r e sp on sibility and author ity.

Yon nrlv be only a fel l 'nronths out of col lcgc, but r-rrost

outsiders rvi l l  regard you as r legal, frnancial,  and tech-

nical aqcnt ofyour courpanv in al l  transactions, so be

careful of vour comnritnrents. r



the unwritten
Part 2 of 8:

Relating Chiefl,A
to Engineering

Managers

very business era has a
preferred management
philosophy promoted
by a prominent man-
agement guru, from
Frederick Taylor to

Peter Drucker to Tom Peters to Jim
Collins. The (Jnwritten Laws of Engi-
neeing has no such backing. Neither is
it a complete managerial philosophy.

Although prominent business exec-
utives have endorsed many of these
managerial laws for all managers, not
just for engineering, the endurance
of the laws is perhaps their strongest
endorsement-and they seem to
work. WJ. King's words tell it best:
The following is a partial list of basic

commandments, readily subscribed to
by all managers but practiced only by
the really good ones.

TIMELESS ADVICE FOR ENGINEERS
TheUnwrittenLaws of Engineeringby W. J. Kingwas
first published in 1944 as three articles inMechanical

Engineering magazine. It has been in print as a
book ever since, becoming a classic of engineering

literature. Recent editions, including a trade version,
The Unwri,tten Laws of Business, have revisions and

additions by James G. Skakoon. Mechanical Engineering
magazine is excerpting laws from the book, presented
in three articles just as in 1944, with comments from

contemporary authorities.
The first installment in the series, "What the

Beginner Needs to Learn at Once," was published
in September. Yetto come is "Professional and

Personal Considerations."
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resources appropriately also counts, Kangas said: 'As a
manager, recognizing the strengths and weaknesses of
each team member as it relates to the project's activities
will alleviate much of the ansst and stress when dead-
lines draw near."

Do not try to do it all yourself.

This is one of those elenrentary propositions that every-
one endorses, yet nlany carelessly violate. It's bad busi-
ness: bad for you, bad for the project, and bad for your
enrployees. You must delegate responsibility even if you
could cover all of the ground yourself. It isn't wise to
have so nruch depend upon one person, and it 's unfair
to your subordinates. Executives should have their busi-
ness organized so that they could be away on busrness
or vacation at any tinre and still have everythins nrove
along snroothly.

A cotnnron justif ication for hogging the whole job is
that subordinates are too yotrng or inexperienced. It is
part ofyourjob to develop your subordinates, which
includes developing init iative, resourcefulness, and
judgnrent. The best way to do this is to load ther.n up
rvith all the responsibility they can carry without dan-
ger of serious embarrassnrent to any person or firoup.
Self-respecting engineers resent being babied to where
they cannot act on a r.rlost trivial detail without approval
fronr their nranager.

On the other hand, it must be granted that details are
not always trivial, and that it nray sonretinres require
a nreeting ofan executive conrnrittee to change the
length of a screw in a crit ically inrportant mass-
produced assenrbly. It is a nratter of making sure not
only that technical items are handled by engineers of
appropriate conlpetellce and experience, but also that
all considerations have been rlade.

I)orothy Kangas, a business process inrprovement spe-
cialist for The Nielsen Co., has seen first-hand the harnr
fronr a controll ing nlanager. The manager "denranded
that all conrnrunication go through him, and every
docunrent needed to have his signature," Kangas said.
"After a period of tinre, it was clear he couldn't keep up
with the pace of the project." He didn't trust hls own
teanr, according to Kangas, and they, in turn, quickly
lost confidence in hir.n and became resentful. The proj-
ect fell behind in large part because ofthis controll ing
nranagement style.

Kangas also said that managers need to use all avail-
able resources to plan and execute a project, whether
they are in one's own departnrent, elsewhere in the
conrpany, or even outside the company. And using

Euery managermustknow what goes onin
his orher domain.

There is a sirnilar law for beginners: One of the

first things you owe your ntpervisor is to keep him or her
informed of all significant developmenfs. lJe aware, how-
ever, that you cannot always depend on others-not
subordinates, colleagues, nor your own manager-to
keep you informed; you are responsible to keep your-
self informed.

This applies primarily to major or significant develop-
ments and does not mean that you should attenrpt to
keep up with every rninor detail of activities assigned
to subordinates. It becomes a vice when carried to the
extent of impeding operations. Nevertheless, the more
information nanagers have, the more effectively they
can nlanage their business.

Every manager has his or her own methods that work.
"Some will create highly structLrred, detailed report-
ing requirenrents, and some nlay manage by walking
around with a clipboard and a pen," Kangas said.

Cultiuate the habit of "boiling matters down"
to their simplest terms.

The faculty for reducing apparently complicated situ-
ations to their basic, essential elements is a fornr of
wisdom that must usually be derived from experience.
But there seems to be marked dif[erences between
otherwise comparable individuals in this respect. Some
people seem eternally disposed to "muddy the water,"
or can "never see the forest for the trees."

Perhaps one cannot correct this innate tendency
simply by taking thought, but it appears to be largely
a habit-a habit of withdrawing mentally to a suitable
vantage point to survey a mass of facts in their proper
perspective, or a habit of becoming immersed and lost
in a sea of detail. Make it a practice to integrate, con-
dense, summarize, and simplify your facts rather than
to expand, ramify, complicate, and disintegrate them.

Many meetings, for example, get nowhere after pro-
tracted wrangling until somebody finally says, "Well,
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the unwritten laws of engineering

Part 3 of 3:
Professi,onal
and Personal

Consi,derations

ByW. J. King and James G. Skakoon

TIMELESS ADVICE FOR ENGINEERS
The Unwritten Laws of Engineering by W. J. King was
first published in 1944 as three articles in Mechanical

Engineering magazine. It has been in print as a
book ever since, becoming a classic of engineering

literature. Recent editions, including a trade version,
The Unwritten Laws of Business,have revisions
and additions by James G. Skakoon. Mechanical

Engineering magazine is excerpting laws from the
book, presented in three articles just as in l-944, with

comments from contemporary authorities.
The first two installments in this series were "What
the Beginner Needs to Learn at Once" and "Relating

Chiefly to Engineering Managers." We finish the
series with some tips regarding personal and

professional behavior in the workplace.

number of enrpirical studies
of on-the-job excellence
have clearly and repeatedly
established that emotional
corrrpetencies-conr rrrun i-
cation, interpersonal skil ls,

self-control, motivation, pride in acconrplish-
nlents, adaptability, integrity, and so on-
are much more important for superior job
performance than are cognitive and technical
abilities. Daniel Goleman, in his book, tr4lork-
ing With Emotional Intelligence, cites his own
and others' studies that prove this. Summa-
rizing one such study, he writes: "Emotional
competencies were twire as inrportant in
contributing to excellence as were pure intel-
lect and expertise." Yet most of the emphasis
in the education and training ofengineers is
placed upon purely technical education.
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Neuer undere stimate the ertent of y our profe ssional
re sponsibility and personal li,ability.

lJpon becoming a member of the engineering profes-
sion, you accepted the responsibility of a professional, as
well as any liability that accompanies that responsibility.
Many engineers pretend that they can hide behind their
employer's or their department's shield, or that they
are powerless, mere cogs in the machinery, especially
if something goes haywire. Although environmental
and consumer safety concerns are every employee's
responsibility, engineers are uniquely positioned with
the power and knowledge to create, identify, avoid,
and correct such problems-an incongruous reality.
I\egardless of the size of your employer, never forget
that you contribute to making decisions, whether the
results are good, bad, or catastrophic.

But you needn't be unreasonably anxious; you are rn
your position presumably because you can, with your
engineering training, knowledge, and experience,
identify and judge the risks inherent in your business.
In this regard you will serve yourself, your employer,
and your profession well if you follow a few simple
guidelines:

. Approach all of your engineering systematically,
especially when developing new products, processes, or
equipment.

. Identify and apply the requisite expertise to all engi-
neering activit ies.

. Lle aware of and use applicable codes and standards.

. [Jse established procedures for design reviews and
faih-rre analyses.

. Keep records of your own and your department's
engineering activit ies.

Charles Fleddermann, a professor of electrical and
computer engineering at the lJniversity of New
Mexico and author of the text, Engineering Ethics, added
another tip for engineers concerned about liability:
"One of yourr jobs ... is to think l ike a total idiot and
figure out, 'How is this product going to be misused.'
Don't just think about how it wil l be used. Try to
anticipate [its misuse] to the extent possible." Fledder-
mann said this requires a great deal of creativity, and
he often assigns this as an exercise in his design classes.
"They have a blast trying to figure out all of the crazy
things that can happen."

According to Fleddermann, even if yor"r meet all appli-
cable standards, codes, and laws, you can still be liable
for not conforming to accepted engineering practice.
"A lot ofpeople feel that ifyou do everything by the
book, that's the end of your liability and responsibility."
Fleddermann acknowledged that the term "accepted

engineering practice" can be vague, but said, "You are
responsible for knowing what that means."

Knowing what it means involves a great deal of net-
working, like attending conGrences and talking with
other engineers to find out what they do-basically,

staying current in your field. Unfortunately, much of
this information will be proprietary, Fleddermann
said, but added, "Fortunately, I think, there is a culture
in many disciplines in engineering of sharing at least
safety-type information, so that product designs will be
safe."

Let ethicalbehauior gouernAour o,ctions andthose of

aour cotnpana.

Despite the usual ambiguities and everyday quandaries
of engineering, ethical behavior usually comes naturally
to engineers. Societal values-the basis for ethrcs-are
positively ingrained into most of us. Nevertheless, Fled-
dermann writes in his book: "Many times, the ethical
problems encountered in engineering practice are very
complex and involve conflicting ethical principles."
Fleddermann cites the Ford Pinto's exploding gas tanks
and the Space Shuttle Challenger's failed solid booster
joint as examples fraught with conflict and uncertainty.

Engineers need the courage oftheir convictions,
including the courage to do what they know to be right
without undue fear of criticism and without the need to
explain their actions. Ifthe reasons for your actions are
sound, you should not worry about having to defend
them to anyone. At the same time, you are ill-advised
to martyr yourself for every controversial matter in
which you strongly believe.

Martin Luther King,Jr. said: "If a man hasn't discov-
ered something that he will die for, he isn't fit to live."
True enough, but Oscar Wilde said: 'A thing is not
necessarily true because a man dies for it." Martyrdom
only rarely makes heroes, and in the business world,
heroes and martyrs alike often find themselves unem-
ployed.

All of which, Fleddermann explained, suggests that
engineers could benefit from ethics training: "lt's very
valuable for you to have thought about these things
before you're confronted. You don't want to find
yourself in an [ethically challenging] situation, and you
have no clue what to do about it, and you don't know
what the [available] resources are. Sometimes you don't
even know that you're in a situation that you shouldn't
be in." So, ethics training, however you can get it and
however much or little you get, is a necessary step
toward recognizing and dealing with circumstances
akin to Space Shuttle and Pinto disasters.

According to Fleddermann, among the most visible
current topics that engineers must address are sustain-
able engineering and the globalization ofthe profession.
"When you think about it, sustainability is actually
an ethical issue," he said. "Not only do we have to be
aware of ethical issues and the way things are done in
our own country, but we also have to be aware of how
things are done in other countries." As a vivid example
of both issues, Fleddermann cited the post-disaster
rebuilding of Haiti afterJanuary's earthquake. "What is
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EthicalFund,amentals ASME has pubtished a
"Code of  Eth ics of  Engineers,"  designated 15.7 among the
society 's  pot ic ies.  l t  can be found on the ASME Web s i te at
www.asme.org/Governance/N ominatin g/Society_Policies.cf m.

(1) Peopie are sometimes surprised to find that fhey
are much less happy in a neq higher-level job. Engi-
neers or scientists usually discover, sometimes to their
dismay, that once they become managers they no longer
have rime to be engineers or scientists.

(2) By no means does it follow that a good engineer
will make a good manager. Many top-notch technolo-
gists have been promoted to administrative positions
much to their own and their employer's detrrment.

These possible outcomes should therefore be consid-
ered carefully by the person threatened with promotion
and by the person about to do the promoting.

Although certain personality types are more disposed
to become managers in their careers, no personality
characteristic precludes someone from managerial suc-
cess. In reality, nobody successfully moving through an
engineering career can avoid management and admin-
istration altogether. These are necessary parts ofalljob
descriptions and a certain amount of managing projects
and supervising others is satisfying for all but the most
narrow-minded technologist. Further, as time goes
by, many engineers frnd their interest in management
changing, often increasing as their careers mature.

Douglass Wilde, emeritus professor of mechanical
engineering at Stanford University, offered additional
insight into the value of analyzingfor personality
in the workplace in his recent article, "Personalities
Into Teams" (Mechanical Engineering, February 2010).
According to the article, along with the pure technical
expertise, people bring distinct personalities with cor-
respondingiy different ways of approaching and solving
problerns. The result is that "the application of those
traits can be as important as combined technical knowl-
edge to a team's success."

Wilde, author of Teamology: The Construction and Orga-
nization o;f EJJectiue Teamy studied the effects of applying

Jungian psychological theory (e.g. Myers-Briggs Type
Indicators) to student design teams at Stanford lJniver-
sity. The data clearly show that psychologically diverse
teams perform better in the long run, despite an initial
delay in eflective communication and cooperation.
"Such psychologically diverse teams carry out projects
better because they have the fu1l range of problem-
solving approaches," Wiide said.

tsut industry cannot often mix and match team
members for best effect; managers have who they have.
For these sitllations, Wilde describes a "psychological
organization meeting" during which the team maps
itself psychologically, making sure that valuable cogni-
tive modes are not overlooked. This can, for example,
"draw attention to the quieter introverted modes of

knowiedge, imagination, analysis, and evaluation too
often overshadowed by extraverted modes of experi-
ment, ideatio n, or ganizatron, and community."

Maintain your ernploVdbility as well as that of your
subordinates.

It is the rare engineer who has a single employer for a
whole career. So if your skills and knowledge are valu-
able only to your current employer, however invaluable
they might seem, you are in trouble. Sooner or later,
for one reason or another, your employer will no longer
want to buy those skills, and you will have no place else
to sell them.

Formal training-university classes, seminars, short
courses, company-sponsored training-are a necessary
part of a life-long employability plan. But your plan
must also include more than a passing interest in your
field by reading sales literature, trade magazines, and
professional publications, and attending trade shows and
proGssional conferences. All of this may well require
sacrificing personal time and personal finances as well.
Simply put, employers do not accept the full burden
of employees' continuing education. The effort and
dedication required to remain employable is in every
engineer's best interest.

The author of Engineer's Cuide to Lifelong Employability,

Jean Eason, confirmed the need for an aggressive atti-
tude toward employability: "For engineers staying with
one employer, on-the-job training, reading trade pub-
Iications, and attending conferences might be sufficient.
For engineers looking to change employers, I frnd that
engineers need the more formal training of degree or
certifi cation programs."

According to Eason, recipient of IEEE's Robert S.
Walleigh Distinguished Contributions to Engineer-
ing Professionalism Award, engineers must compete
for jobs with other engineers throughout their industry
and throughout the world. Eason said that, if they need
the same training, new grads are cheaper for employers
than older engineers; and with advances in informa-
tion and communication technology, geography doesn't
matter. So overseas engineers might be cheaper still.
Eason summed up every engineers' employability pre-
dicament by saying, "If you are going to stay employed,
you need to do more than just 'keep up.' "

The foregoing laws represent only part of the formula
for a successful engineering career. However much
natural interest you take in these principles-and each
person has his or her own level-it will pay for you to
contemplate at least a little of the "rules of the game." r

Editor's note. The Unwritten Laws of Engineer-
ing is avallable for purchase online at.httpt//
catalog. asme.orglbooks/PrintBook/
ljnwritten_Laws_Revised. cfm.
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