Developing a solid learning approach
¢an become the most powerful tool in
your diagnostic arsenal.
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The challenges techs e today are
extreme. More sophistication s con-
stantly being inbrodweed into thie 5ys-
L, tl."L]IIII.II'!JL'II.-"'i and tools we use,
[{3H Lk:rlﬁ_du!_mmu-: even nsre coanples.
The idea of repairs done I:i.l'ﬁt‘h 0l
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Some techniciang have found the
secrel bo suceess—Iear ning howw Lo
besarny, Thik oo &t like this: F:'\-'\'I"I‘_\-' hime
we open a hond we beamn something
abont a |_'|-:|'u|r]|-.-|||. Every time we |.r|l_'.-
mew best equipment, oF whenever a
new systemn colnes out, we Lry o
learn something new. Owur ﬂbl'l!_l. ({53
ﬁl:l.l'.!. absorh and use new informsation
is the foumdation for our suceess.

For many, the idea of being able o
master all I|.~|’.“h|m|lf:-:.-'_';:||: 5 is overwhelm-
ing. But by developing a solid ap-
proach for leamning, we can better
olF chawees for sucoess,

Learning Structure
A good leaming structure allows you
b dleal with a 'L'i:lllll]]t.'q. '-.Iu.h_||.l.! ]J".

putting it inlo manageable bits, Its
!ﬂl'll.l]ul.l I.II I.h!' EHI.H.""'"\‘\ t'l:lLIJH."‘."I"h [NE2 S
T|:||ﬂ. slarl witls a |.1::-1|-|.1.-'E|-‘| define the
1|:|.|_||.r| |:I.J.rls-: anel then |.*1||||]:|||.'|!1 the
dhetails as they go along. 115 a step-by-
step process, This same le-r']'ll'llr|||l:
can be |1|IE:III1"C! ELE I:5||.1E;|'|||'=.I|l: endeav-
ors if we follow a lew general miles:

Step 1. Develop an overall pic-
ture. This provides a goal and helps
s understand ow things interrelate.
||:|'.l.-':-.l.lj_',:.-|t|:' and learn as much as il
cam abwout a i||.|.ljr1.'l. with the intention
of developing a good overall under-
standing of it. Learn to ask yoursell
qllﬂilml'l::..

Step 2. Divide the subject mat-
ter into functional building
blocks, Omee you have a peneral un-
derstanding of what vou're trving to
learn, divide it into logical building
bileseks. This is a useful wav to deal
with complex subjects. It also allows
us to deal with as little information as
needed to achicve our goal. For ex-
ample, the logical building blocks of
serewdriver are the handle, the shaft
and the blade, 10 we were lookinge to
design the perfect handle, we'd focus
om the details of the handle aml not
the shaft or blade.

Step 3. Learn what to know,
There are certain things that are het-
ter committed to memory. Things
that we should “know” include those
that relate to our evervday chores as
technicians. These “foundation tech-
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nobogies” dont change readily. Onee
o learn them, Yo kneoww them. Yoy
lab scope does net grow new buttons
and controls overnight. The princ-
|'|-'||"i al E'ilh"-""-'i.‘\. anl electricity are the
game today as I:]u:-'. Were '.l...h\.'l'l first
discovered. The sooner you tackle
these foundation 1.Ll'.hl'lﬂl|'l:lﬂ,ll."‘"5 the
more you can focus on the problem
you're trying to sobve!

Step 4. Learn how muoch vou
51-1&11]5 know, Muany things are too
complex to try o commit to memory,
For example, the basic strategies of
engine control systems are things we
should understand. The specifics,
hivwever, change model-to-maodel anid
vear-to-vear. [t would be crazy to try
to master thom all

Step 5. Learn the right thing
first. Leaming the right thing first
leands to an umderstanding of the next
thing, As vour understanding devel-
aps, yom |u_|_l|'|:||_ to see hiow one thing
relates or builds on another. Under-
stunding the relationship of volts to
ﬂ"ﬁi.ﬂ.‘l.ﬂl'll;'f" i currecnit |;:!-1|.nr| im n]lrl:llﬁ
lawe, for instameee. lesds to an under-
':I‘:I.ndinﬁ ol howe cirenit companents
shape & wavetorm,

Infarmation and Info Tools

We are hammered with
armounts of information——From wawe
formes, manuwals and TSBs, from oor
seanners, from closses we aftend,
even from oor customers. Throw in
thi necd to learn about the latest
electronic or cmissions system and

huge

W T nFr ]1I\HI_1 ||||-|_g-|-c:| -:!-m\.ll
Tllr'l.'\'l_'" ure 5 mnbser of b |'||||r|u|"h
wee can tlevelop to lelp improve our
chamoes of suceess in dealing with—
nsing—this information. We have bo
1||,-1.'|_'|_-:'r|1 thie ;_L'||i'|i1_l. for fined, aecess and
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Learning to Learn

organize the information we need

Following is a list of some of the ne-
sources and information tools and
technigues we have at our disposal:

Test erripment, Uhar test sxquiponent
allows s toy speuk the: langmuage of the
compater systen. But if we dont un-
derstand this laingnage, the information
does us no good! 5o, to be masters of
omr tools we peed to understand how
to use them, when to use them and
what they tell us. Our gnal as profes-
sionals is to be able to do more than
just comparne: results to specifications in
a manual. Tt is o be shle to make dec-
sinns hased on what we find,

Fig, 1 is o poodd exumple of the in-
formation available in o wavelorm.
The multitrace Tah
seope allows us to see
the relationship of
different signals such
& the crank position
and injector signals
shown here. In this
example, both sigals
have an  obvions
problem, If we un-
therstand tlae reldion-
ship {Aowa aal inforrma-
tion) between these
e :i'ign.-'l'ls_ Wt LN
determine canse and
eflect. Since we knnwe
the crank sensor ix
the heart of the BV i
teerm, wawd thisik .|.'|||||r§.+ every aulput iz
dependent o the 1r'|l-:"|-1__|'|l1.' ol its siyr-
e eoeclisde that e bad in-
j|:~|'!|:r|' ﬁigﬂ:ﬂ i thee elTeet and the crank
sensor drnal i the cose.

Repir minualy, Maost pnunzals fol-
levw thee basic struchure we just men-
tigomwesed fowr Jesorninng they start with a
peneral s rption of the ayabem, theen
||n-11!-t- the systim (LILEe ||"||."' maln ooi-
poments (banlding blocks).

Many technicians cuss the diagnos-
tie procedures in mannals. But these
ofben hold the clues {albedt semetimes
L'.r'_'.-'E‘:llinl:.n".:-u':l oy all that’s lnvolved 1o the
aperElion tf¢ul‘l:l.|j'[1.|l:’:'r:[uln

It's important to familiarize muﬁrlf
with the nsnuals WOLIT 5]!1'.!1] lﬁﬁ Tak-
g a little time for this task can save
kats of time in the heat of hattle!

Wiring disgrames. Wiring dlisgrrams
an tho vosdmeaps to the systems that -
aally tell s wheat's invoheed in a system

TLLl, W

andd, tor somes esctent, o one thing re-
lates to samather, Fromm them abone we
cam often determine wliak test I‘1|Ili|h
ment % reecded o it nesedls bo e ad-
il_l'-_ﬂ'q,"l_l ] wll by ol el B |':||:|:uu.‘tf

Trace puiiceadions, Froe to profes-
sianils i the fehd, trade pulilications
are full of tips, technigues and ather
vithuble information. Shop owners anel
technicians womld be foclish nok bo
hlhl.‘lrlmn!:lﬁ'ﬁ nf this.

Trovining etoswes, We all know the
vahie of fraining clises. Bub some
times it becomes necessary to pick and
choomse '.dn:'l'lllh- Ao widieal h‘||"l‘|l!"|;":.- 14 1o
bk virhers B  elias and sbore them
in a computer database for Later re-

vieaw, Classes are also a gru'l |ﬂ.1.L'e o

T mmk 'Mth other techs.

.--eJ.r!n:'n'grif.'s. Interact and network
with other techniclans. When l."1.|}l.'“r'i-
ence talks, the smart ones listen!

Computers. The computer allows us
to store and easily retrieve massive
amounts of data, which makes it the
el information management tool. As
an example, my AES Waveform &
Analysis database program allows tech-
nicians to caphire a woveform, enter
diagmostic |||Itm't|ml:'run and save it for
Later recall. This so-called information
library optimizos and maximizes diag-
nostic time. The next time a tech
comies acriss 4 similar problem, he can
simply call it up from the dotahase,
then read and apply it.

E:um]'.nuu.*n"il:n.m also given us im-
mediate aoeess to technicians and in-
formation. Services such as Com-
puServe and the Intermet have hoarics
of waveforms and other techmical data,

But even miore inportant, this technol-
ey’ allews ws to LT eonmyersialkmns
'-M'||'| ather techs acmss the l::-uul'll:n'

Your Weaknesses

When we |J|:-gj||. In:i]l].'ill.g our ]_:ﬂ:'r:il.ruul
training plan, its inportant that we
IJH."«'I:' il gdﬂ."] .H..IL'H. I.F'r W O k“m‘r"l'
edge and skills stack up so we can
recogniee our wisknesses, Following
are some key bdeas to help you identi-
Fy your weak points:

Analyze your diaganoses. Alter each
diagnnsis, analvee what vou did and
whal vl -:.'l::lll[l.l hawve -:Il:rllt' hetter.
What did VKl ot Uudl:'f}t.lllll and
wlial were vou weak fn® ."H]w.t'u-b 1I‘1. (]
lewrn from '.l.'|-|.|.| milstakes.

Tralning class mis-
cues. Many of us go 1o
training classes to leam
somelhing new. But
what about the things
we don’t wnderstand?
Take special “weak-
point notes” about the
topics that throw vou
g0 vou can locus on
them. And don't formet
to ask questions. If
youre mokb getting
something out of a
class and youn ask no
questions, its 4 waste
of time and money.

Increase o vooh-
ulary. Pay close attention to the spe-
cial words and phrases used in the in-
dustry. What was that word in last
nights seminar? Cet wsed to using o
dixctinmany.

Dhiscipiline ared mutivation, The best
mache plan is nseless umless we're mo-
tivated and have the discipline to oe-
cute it. It's vour future, You're the one
Fi:-.j|1ﬁ the ear Coed uwinaled and oo dt!

Patterns

Fatterns in technology refers to the
way one thing relutes to another, For
l.":d"l'l'.']f. boy oreabe ';.'U'lllh".lﬁt'iﬂ”. Wi
must first introduce wir and foel,
commpress them, then add a spark,

Earlicr 1 mentionesd the value of
bearming the right thing first and hew
it leads to an ||n|:|r'r:|=|‘.l|14|'i1||!_!| il Ehes
et rhinj_r'. This is a '|'|:|J‘h=r||..

H.'ln_',.' technicions are fuced with
the: challenge of ||1p|1r'nt.:|r||:|'i||j_l; WIVEs
cantinued on page 57
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Learning to Learn

forms, Lets apply some of the leam-
:in!_=I ﬂ*-q_'h1|.'ir|11|_-"\c | mentioned to omdler-
stunding wuwveforms in generul.

Uhorinnge bestinne, moost of us look at @
witvesborm fo determine if o circuit is
delivering the proper information, For
instance, is fhe 'i1|_'i|'|:'|‘-::-r an Tor the
right amant of ime? Is the engine al
the: cowrect temperature? This is infor-
mation the comparter system wses to
operite properly.

We kawrw that sysden inbunnation is
!:-..I.‘-t'll am = i1|1'¢-i~;_ri-

then it’s possible that the power and
|_!|n::|1|nr| ter the computer are alery b
ull the wuy back to the alternator sl
Frattery, S0 We eun say that the altema-
tor el berttery are the: foamdation for
the antoamotive electrical swstem

W YO Fiss |]'| somescie with g oi-

AENOSIS, Yo N kneea n-lhl A if tht
s doeent have i -:]l mostic plam,
These people often don't know whiore
thev've been or why
I:lle*_u"re !:::rirlg. IF v elivide an automn-

ar where

represcnis Far the computor system
its the 'I":I; sensor and the exdhaust. for
the fnel system its the: injectar, for the
ignition svstem its the secondary or
primary pattems, ete, Ceften it’s wise to
mnoibor the COHTIprter systen at the Oy
sensor, o exhaust, in comjunction with
the: others. For example, the injector
comld hivve o micee signal but still kack in
fuel delivery. The O signal or gas
analvsis would certainly point that out,
Tai’s BHV W elimingted all of the
bloseks bt i:-'_{n.ili-nn

v of a cirewit. For
eximnphe, it a TFS i
bacl, it will rmigin-
{owrrn the |:'-::-|1|]:|u||'r.

Fig 2

ﬁ:cx'll.:nl. and eir-
ciit inlformation is
what a wavelorm
offers us. Our next
r:‘h-'j:l i% toy examine
how the waveform
it ereated  and
shaped. Since the
lab scope is a volt-
meler, a wavelorm
I a |.'|:|:|.|t||||g ol vilt-
ape L'l:lu.:ll.:!_r'l-':‘-. in a
cirenit. For there o

IGNITION

SYSTEM
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be a change in a
wavelorm, He \'EJI!:J!_‘:'I", current anddor
resisbaice in Hee circuit naost 1'|:|.J||5;E.

Sound like Ohm's law® It is. The
r|."'|:'|.1i-.’:||'|:=.hi|:lm Ohn's law describses ix
the foundation for understanding
waveforms. This will lead to an un-
derstanding of the forces that canse
these L]I.IiLj_"'l:""\.

Start by examining wirlmg l:!l..iL.I'!ll:lh
and manals to |.u.ﬂ-.|.-' i list el l.'1.l||:|||-l.r
nents that CONIrise ankboanesbive cir-
cuits. Some I'||'l1. 10uE I.":‘-iI.IIJ]:I!I:'! are
swilchos, rosistors amd coils. Mext, use
vour information tonls to find ol
wnw these items change and create
waveforms. For example, injector
coils couse current to “hadld “F'- ITh &
circuit, but they can also canse spikis
and oscillations.

Information Flow

Moww lot's cxamine the low of informa-
tiom in the automotivee electrical sye-
tem and how it relates o the cngine
controller. Lets say woe'ne testing an
FGR position sensor amd its intermit-
tently bad. If the signal is bad, then
the power and ground for that signal
could also be bad. If that's the case,

tive: sysbem indo ils Tonctionn] bailding
hlocks based on drivahility |1r\-::-'|1|u|||5-:.
it gremtly simplifies diapgmosds.

Fig. 2 shwws possible conses of o

drivability probdem. Our goal is to deal
with as ligtle information s TEREEEy
1o dedermine which block (or hlocks)
is the souree ol the problem. Onee we
iclentify the sowree, thst Block now be-
cormes Hhie mikin [ric: e amd e can «li-
vinde it imdes ils Duaileling bdocks.

The best way o demal with hlocks ix

to eamine the Boal outpat tat sach

Understand, Service and Modity

Lazsarmy s e imadomeranal, servioe anad maschBy s fisel
mjovtion sesmem. Ao Charkos Prbsg’s boodes on, fucl
et 1w Bosch sl Fosd sysseims ane pockel wich
stepHirestop presihuess, himslneds of plestos, iBustenicons,
ared et speaicanae. Each bovk prvmckss b basbe
indveTrimion on service, repai irableshonnng and high-
perfemmeray nening | s books ane the oely choop e

ek whe want e realhy sradersaned ficl ingecton swoemms,
Awabiltde: thardigh Frsscd desiders, juas sipsjlbers, hiolsimes,

didl the pailslishesr Do 525900, el (takd 09 pey mder e

shappang i ssdoang rom U peldalie i

Pomdkes mantalike on
Foid Fuel Inpecios: 19655501
Heach el Enpctnn

ERE Riobest Bentley, Publishess

1083 Massochuse®a Avanes, Cambndge. & 02132

Frod Fucl Injropiom: 1960 1% 7 REW]

gl onr sysbem sie-
nals' (e and Fas
analysis) confirm
that we have u
problem, Mow, the
iﬂr|i1i|:_:-:| o
the main coneern
and wie can divide
it imbee ks l:-lli]rling
blocks—spurk de-
livery., strength,
tmimy,

The Bottom Line

Every time we -
AFINeEE & CHRT W
learn something
We might as well
meximiee our time and |5-|'~r|'| ot our

1|'-:_'|:|||||4|_||'s s ||.|l.||1ﬂ atfention to
what we do and o we do it Baikd-
ing vour oam diagnostic Apprae h i
hused om knllwl.n" vourself, vour ca
'|1.|.||1l|ru“- b von aleal '.-.-n:'ln 'r||11||_.\.
sl | ..r-.:|r|||||l= fo .mk m'-:'\-nru*il‘ = r|E||1
fuestions,

Right wow we have a wondertul
apportunity in our grasp, e need
for us to master te '||||||L-|||_"'-. i% IACreses-
i everry ey, Sommeoae has bo o il

WA L Taee v ? Cladeh aowave! ]

1-800-423-4595
~Frea calalog on request
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