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“Reading a Schematic”

Reading an electrical map means little if you don’t
know how to drive!

Wiring diagrams are like road maps. You wouldn’t
take a cross-country trip without consulting a map or
a GPS, would you? But many techs will dive blindly
into an electrical diagnosis without first consulting
the schematic. Unfortunately, wiring schematics
don’t come with a GPS navigation option. (The one
neat exception I've seen is the OEM Mazda diagrams
in MotoLogic. They are interactive and show current
flow in the circuit under different key positions.)

No, for the most part we have to do it the way techs
have been doing it for years.

(Con’t on page 3)
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What is TST?
IST is a group of dedicated technicians and instructors committed to
the continuing education of our fellow technicians. We provide once a
month training seminars to technicians at a reasonable price. TST
brings our members nationally known instructors and state of the art
training.
Our Goal & Mission Statement
e Keep our fellow technicians up to date with the latest technology.
e Provide training seminars for a reasonable price.
e Deliver information that the technician can use now.
e Keep technicians informed of information affecting our industry.
e Increase consumer awareness of what a good technician is.

Why join TST?

TST membership includes special pricing on weekday night semi-
nars and the occasional full Saturday seminar. With a $75.00 yearly
membership, the monthly seminars are only $65.00. TST classes
are NOT sales or product seminars. The instructors that TST brings
in are all “hands-on” industry experts with up to date, cutting edge
knowledge that you can use in your shop the next day. That’s 65 dol-
lars for a seminar in which you are able to learn something useful, for
fixing those tough jobs that we all see on a regular basis. Our instruc-
tors are masters at making the complex understandable. Membership
also includes a Monthly Newsletter full of real world technical articles,
diagnostic case studies, and solutions to the kinds of problems you see
in your bays each week.

The following are some of TST’s regular instructors:
Bernie Thompson of ATS

John Thornton of Autotrain Inc.

Wayne Colonna of ATSG

Jorge Menchu the “Labscope Guru,” AES Wave
John Anello of Auto Tech On Wheels

Mark Warren of Motor Magazine

Bob Pattengale of Bosch

Peter Meier of Motor Age Magazine

Ken Zanders of Illinois Air Team

Jerry “G” Truglia of A.T.T.S. Inc.
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“Reading a Schematic” (con’t fromp. 1)

And you'll find it isn’t all that difficult if you read through and follow all the
steps. Just like reading a road map, the first place to start is with the diagram
information, providing you with the position, arrangement of devices and
terminals. OE diagrams are often all inclusive, that is; they show everything
on one big diagram that is broken up into segments. Most aftermarket service
information providers provide simpler diagrams, referred to as block dia-
grams that show only the components/wiring needed by an individual cir-
cuit. Most block diagrams also start with the power source at the top of the
page, and follow the path to ground, ending at the bottom of the page. This is
followed by a color code chart, so you'll know what colors the diagram abbre-
viations are referring to. Think that too simple? Check out an OEM German
schematic where all the colors are listed in Deustch! Next is the abbreviations
list that will clue you in on what the component abbreviations stand for. Last,
but not least, review the symbols that will be used in the diagrams so you un-
derstand what they mean.

Diagram Legend

COMPONENT ) e L
ALTERNATOR W RErERENGE (. / /w GUAGE SHIELD
—_— - >
INTERNAL HEATING
BATTERY P CONNBOTOR 'I_\g ELEMENT O SLIRPING
SINGLE —2 HEAT
. IN-LINE "
@ Fuu\g:nr p— CONNBOTOR [ /o= Acn\ggm SOLENOID
—~ DUAL ~=FE= JUNCTION
EXTERNAL EXTERNAL
@ FILAMENT — leod | BOX/BLOCK/ o
- s CONNECTOR I_% . conmecton SPLICE

Rl |

CAPACITOR - DIODE @ amn ® INTERNAL
VARIABLE PHOTO
71 CAPACITOR @ DIODE @] MOTOR / . SwTeH

(Con’ton p. 7)
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Tool & Equipment Insurance Coverage

The Absolute Very Best Tool And
Equipment “All Risk” Insurance
Coverage ever developed

that money can buy.

$250 a year
for $50,000 of
replacement cost
coverage.

If you don't believe us,
take a few minutes
to check it out on our
website:
www.mechanicsinsurance.com
or

call 800.344.3501

Jim Bradanini
Program Administrator

Hey: To all my tool
carrying friends,

| just switched Brian's tool
insurance from Farmers to
Pro-TEC and | am now only
spending $350 a year for
70,000 of insurance on hand

tools, welder, air compressor, tool

boxes, efc...we were spending
$747 every six months.

Anyway, | figured whoever needs
insurance on your tools against
theft, flood, fire, etc.... blanket
coverage. The people are really
nice and you can do it over the
phone. You don't have to have a
tool inventory list, though you will
need one if you have a claim so
do one up front anyway.

They offer $50,000 for $250 but
we upped it to $70,000 for $350.
http://www.mechanicsinsurance.
com. The guys name is Jim
Bradanini and his email address
is: JimB@cpminsurance.com.
Their phone is 203-439-2810. |
had left a message and he got
back to me within the hour.

Thank you so much for making
your process so smooth and
painless, kind and professional.

Jo
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OTC, announces a new standard of diagnostic innovation with the launch of the profession-
al OEM-grade Genisys Touch, the first-ever PC-based tablet diagnostic tool with an includ-
ed J2534 Reflash/Reprogramming device.

The new Genisys Touch is a leading-edge Windows 7 diagnostic platform with a large resis-
tive 10.1-inch touch screen. It includes advanced and exclusive features such as VIN-based
AutolD to detect CAN vehicles in one touch, Wi-Fi and web browser access, including di-
rectly to technicians’ favorite OEM subscription sites, and Bluetooth pairing to an included
J2534 vehicle communication device, as well as OTC’s optional wireless TPMS reset tool
and PC-Based 2-Channel Oscilloscope.

AutoDetect is an exclusive feature of Genisys Touch. It is an experience-based information
solution aimed at providing the technician with instant repair information solutions on the
spot. The system will automatically detect and alert the technician if there are any on-tool

or internet repair solutions available for the specific year, make, and model based on trou-
ble code or symptom.
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“Reading a Schematic” (con’t from p. 3)

Once you're comfortable with the basic layout of the sche-
matic (map) you're using, it’s time to locate the specific ad-
dress you want to investigate. On a wiring diagram, that
would be the electrical component, or load, that is giving
you a problem. If that load isn’t working, it’s because it has
an internal problem or the current flow isn’t flowing the
way it should. That means we need to identify the basic ele-
ments the load needs to operate: the source of power, the
control(s) that determine when the load is “on”, and the
path that connects it all together.

If you are not as comfortable with tracing wiring diagrams
as you'd like to be, I would recommend you Google
“Wiring Diagram Color Coding by Jorge Menchu”. Jorge
has been teaching wiring diagram color-coding seminars for
years and offers his resources at AESWave.com. In his semi-
nar, he covers the basics that many have missed in our in-
dustry. Jorge explains how to color code the wiring diagram
in five basic parts using red to represent power all the time,
green as grounds all the time, orange as power only when
the circuit (control device) is closed, yellow as ground only
when the circuit (control device) is closed and blue as a var-
iable voltage. Most electrical faults can be easily found
when you know what test results to expect, and Jorge’s
method of color-coding helps you do just that. I'd also rec-
ommend you visit the Motor Age site and read “The Electri-
cal System Roadmap” article in the February, 2009 issue.

Something To Get You Started

For an example of how to get started improving your wir-
ing diagram navigational skills, I'm going to use a typical
block diagram schematic of a 2007 Toyota Corolla CE head-
(Con’t on page 9)

light circuit and show how ......
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“Reading a Schematic” (con’t from p. 7)

..... to use it to troubleshoot a missing driver’s side low beam. If you're typical,
the first thing you'd do is replace the bulb! Hey, I would have done the same
thing. And most of the time we’d probably be right. But what would you do
when the new bulb also fails to work?

Go make a copy of the diagram and follow along!
Lots of stuff on
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“Reading a Schematic” (con’t from p. 9)

With the load identified, it’s time to move on to what that load needs to work;
power and ground. The object of the next step is to locate and identify the wires
at the load that supply both. In this case, there are only two wires to choose from
| ' : ‘ so we've got a 50/50 shot! Seriously,
though, in those cases where the load has
more than two wires, just pick one and
start following it to see where it goes.

I'm going to start with the one on top. In
block diagrams, power wires generally

‘AW\‘ head up the page while ground wires
S generally head down. May not always be
— the case, and it doesn’t really matter. Like
¥ I = I said, I've got a 50/50 shot. This red wire
[m | ;05}*2 Enay with a white tracer (that is, a stripe that

runs the length of the wire) first enters

”~
il
%

‘ the fuse box where a 10-amp fuse pro-
| | vides the protection against shorts to
R ground for this circuit. A fuse will only
ol emewosee D€ lOcated on the power side of the load
Bug ROOM J/B)
B P —— [ st so [ know what side I'm tracing now.
s L |
o |
1w o s = .
- ruse ruse ruse = | It's also easy to see that just past the fuse,
104 10A 104 104 |
o BN D R . ___ | the power feed to the other headlight is
e _sen) neo| red - - - spliced in. The two bulbs may have sepa-
WHT WHT
 mer e A wm 2k ..o rate fuses, but they share the same power
HEADLIGHT @ HEADLIGHT HEADLIGHT @ HEADLIGHT
omen ymer s Syrtem e gource! Onward and upward!
"ok "aix reo/ Reor

The red trail now changes from one with a white tracer to one with a black one.
The path leads to the headlight relay, and by the look of the relay symbol, it's on
the switch side of the relay. What does that make the relay?

(Con’t on page 11)
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“Reading a Schematic” (con’t from p. 10)
Control Or Load?

A relay is an electrical component typically used by a control module
to turn a high current load on or off. That means the relay can be con-
FUEL SYSTEM oiia. | sidered a

control de-

E)

MAIN RELAY
(SECTION 0140-1a, 2a, 3a)

vice or a

===z===z=z====¥38.10

Ja

....................... @t Jamre load all its

Tass than 1V fom PCM pin OWwWn. In

4Q (L3 axcept CA ATX) or
25 while cranking or idle.

e, | | this case,
D IS we are on
that part
of the re-
lay that
acts as a

INSTRUMENT|
CLUSTER)
(SECTION 0922-1b))|

switch and
we would

PRINT

treat the

relay as such. Am I worried about the solenoid side of the relay at
this point? No, not until I suspect the relay’s not doing it’s job as a
control device. Until then, I'll stay focused on finding the power
source I'm looking for.

And we're almost there. The red path now turns completely red as
we exit the relay on the other side of the contacts. From there, it’s a
short walk to the Main Headlight 40-amp fuse, and from there it ends
with a notation that reads “Hot At All Times”.

What does that mean?
The “source” for the majority of automotive electrical systems is the

battery.
(Con’t on page 12)
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Ques-
tions:

1. Do you
want semi-
nars to
continue in
your area?

2. Do you
find the
seminars
useful?

Please ask
a fellow
technician
to come
and check-
out our
seminars
S0 we can
continue to
bring you
the best
available
infor-
mation
each
month.

We need
your
support:

Thank you,
G Truglia
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“Reading a Schematic” (con’t from page 11)

Eventually, that's were we want to end up. In most block dia-
grams, the notation “Hot At All Times” means this point in the har-
ness is a straight line back to the battery. You can verify exactly
how it gets there by referring to a diagram called the Power Distri-
bution schematic. This shows every circuit protection device on the
car, the route from the batter to the device, and all the circuits that
device protects.

“Hot In Run”, “Hot In Start”, and similar phrases indicates the path
back to the battery first goes through the ignition switch. You'll find
the details for these routes in the Power Distribution diagram as
well.

For our purposes, though, we have succeeded in identifying the
power side of the load back to the source. On to the “Dark Side”!

With one half done, let’s go back to the headlight and find out how
current passing through it makes it's way to ground. The only wire
left to trace is...what, another red wire with black tracer? But didn’t
we already trace that wire up at the relay? We can’t have two pow-
er wires going to the headlight, can we?

No, of course not. Just goes to show you that wire colors aren’t nec-
essarily unique to the one you have your hand on.

So let’s continue. It doesn’t take long to see that both low beams
come together on this path. Joined, they both continue along to the
Daytime Running Light Relay (DRL). Sure are a lot of wires coming
off of this thing, aren’t there?

I'm So Confused!

(Con’t on page 13)
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“Reading a Schematic” (con’t from page 12)

Here is where a lot of techs start to lose it. They find themselves tracing a dia-
gram to a “complex” component on a wire they want to believe is one thing but
the colors are telling them it’s something else. Trust what you know. You'll find,
as Jorge Menchu is fond of saying, that you know more than you give yourself
credit for.

The red/black wire at the DRL has to be the ground path for the low beam head-
lights, doesn’t it? With the complaint of only one low beam not working, do I
care what the DRL does or how it does it? Think about that a minute.

This part of the path is shared by both headlights, isn’t it? Anything that hap-
pens after the point where the two headlights meet would affect the operation
of the both of them. And since we aren’t having any problems with the right
side, I'm going to focus only on that part of the schematic unique to the left one.

So which side has the problem? That’s easy enough to find out. Turn the head-
lights on and measure for voltage with your multimeter at the red wire with
white tracer. Take this measurement right at the headlight connector and
ground your meter right at the battery. This makes sure you check the entire
path you just traced on your diagram. Yes, I know I said I'm only concerned
about that part of the w1r1ng unique to the light, but testing the entire path is a

‘ | “best practice” and a good habit to get
into.

If there’s no power, then there has to be
a problem between the bulb connection
and the point where the power feed

¥ splices together. The fuse would be the
next easiest place to check. Just be sure
to check it on BOTH sides! I have seen
fuses that looked fine on a visual check
but were still “open”. No power there either?

(Con’t on page 14)
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“Reading a Schematic” (con’t from page 13)

Only one stop left, and that’s at the red/black wire that brings the power to the
two low beam fuses.

What if there is power? Then we move our multimeter lead to the ground side.
If we read the same voltage here as we did on the power side with the lights

o ~ okl turned on, there is an open circuit between the bulb
B and the ground splice point. If we read a perfect
¥ “0” on the meter, the bulb filament is blown or the
bulb is not making good contact in the socket. No
current is flowing. Any reading between the two

over, say, 0.50 volts indicates excessive resistance
in that short section of wiring, But if that were the
case, the bulb would be lit.. .just dim.

And If Both Sides Worked?

You would still perform the same two tests, measuring the amount of voltage on
both the power side and ground side of the bulbs as close to them as you can
get. The only difference is where you'd focus your efforts on the side with the
problem. Since both bulbs are not working, you'd look only at those parts of the
circuit the two have in common. You may even have to do some reading on how
that DRL works, but it’s a sure bet it completes ground somehow!

That’s where your skill, training, and experience come into play. Just like a good
driver, you are comfortable with the idea of the basic operation of the system
you're taking on. If not, you'll learn about that system first, won’t you?

And that’s what separates you from the amateur!

Article by G Truglia,
ASE CMAT, CMTT, CMST, L1, CNG & TST Founder, President
Thanks to Pete Meier for the pictures
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DYING TO FIND
A/C LEAKS?

The new UV Phazer NEO™ UV light finds leaks others miss.
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AUTOMOTIVE DIAGNOSTIC SYSTEM

« Handheld Diagnostic and Powerful-Factory. Interface in One

e Coverage for 40 Makes including Euro; Asian and USA Domestic

» Fast Navigation

e Easy to Use (No need to-enter VIN)

e Extensive Coding and Programming Capabilites

» Wireless Capability. Integrated class 1 blue tooth enables remote pc interfacing at a
maximum of 330 feet range.

s Autoland’s Top Diagnostic Tool

e Combines Handheld Scan tool with Factory Interface Ford, VW, Toyota, BMW, Mercedes
Parsche and Volvo Software.

e Coverage to OE systems (Not just a generic scan tool) Engine, Transmission, ABS,
SRS, Instrument Cluster, Climate Control and much more

» Functions include Read, Clear, Data Stream, Activations, Adaptation and Coding and
Programming as well as Service Resets

» Programs Key, Calibrate Steering Angle Sensors, VIN rewrite, Tire Pressure Monitor

Sensor ID registration, Idle Learn

» BMW Offlihé‘Progra_rﬁn"n'ind f', | L . s i Veriﬁable Fact. Not ME

PORSCHE, \!O LKSWAGEN VO LVO

Special ricin for TST
Step up to the next level!
Trade In your Launch, Autoboss,}

OTC and other function tools and
get a $1,500 credit!* *Most tools
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Got Wires?

Go Wirel

T ®
o

NNaVvIaA LEP-X

-

- L

featuring

3 Bluetooth’

technology

ENHANCED DOMESTIC COVERAGE NOW INCLUDING SELECT MODULE CODING & ADAPTATIONS FOR FORD & GM!
THE MOST EXPERIENCED IN OE-LEVEL COVERAGE FOR: LAND ROVER, VOLVO, JAGUAR, SAAB, SUZUKI & PORCHE!
OVER 400 WEEKLY UPDATES A YEAR! NO NEED TO WAIT 6 MONTHS TO A YEAR FOR NEW COVERAGE & CAPABILITY
THE DIAGUN UTILIZES KEYLESS TECHNOLOGY! NO TIME WASTED SEARCHING FOR MISSING KEYS
POWERFUL OE-LEVEL SOFTWARE FOR EURO & ASIAN APPLICATIONS
CLASS 1 BLUETOOTH WIRELESS UP TO 300FT!
ULTRA FAST BOOT-UP & PERFORMANCE

LAUNCH

www.launchtechusa.com 1-877-LAUNCH9
THE WIRELESS EXPERTS SINCE 2005

AUTODOCTORS

f.-'t-‘-':-‘ __1-1, {.‘f‘:_ .l.-\ ‘!‘ f ‘_[: IE :_-1!‘. T L_]nvn .--\-1

(203) 770-1695

ifvodd & Ferran Certified Tec
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Astoria 2000 CV Axle Replacement Kit
"Make Money On Your First Job!”

CV Axle Boots tear far before the cv axle

has had it and replacement axles
(Remanufactured and Chinese) result in
comebacks. With the Astoria 2000, you can
replace the CV axle boots with better-than-
new boots without even removing the axle
from the vehicle. Use it to repair newly
ripped CV axle boots or as a maintenance

item that will save your customers money

in the long run and make you money too.

At $259.99 for the tools and $25.98 for a

pair of boots, you'll pay for your tool on your
first CV axle maintenance.

Now Get The
Tool for FREE

When you purchase

Price: $12.99 for Mini-ATV CV Boot 36 CV Boots.
$12.99 an Universal Car CV Boot Mixand Match
$16.99 for Universal Truck-SUV CV Boot
$16.99 for Universal Rack & Pinion CV Boot
$39.99 for Box of Universal Gomex Clamps

CV Boot comes with clamps and CV Joint lubricant.

$259.99 for New CV Boot Installer Claw including Gomex Clamp Tool
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9 of the Top 10" “Check Engine” DTCs
can be dlagnosed with a Smoke Wizard.
Maybe it should be called the “Smoke Wizard” Light

Use with shop air == ss=S - - — Smoke that
or any inert gas |.l .8 e T A — won't stink
(like nitrogen) for safety « :
Pressure and _ 4 - T — @—=UltraTraceUV" dye
vacuum decay tests — pinpoints leaks

Automatic flow shut-off Internal filter protects

avoids filling bay with _. ¢ B | ‘ 4— machine & vehicle
dangerous fumes ' from contaminants

Flow ball that
won't hang up

Easy-to-read variable _,‘_.a

flow control valve |
\ ‘4'_ -

Safely stores in your P ) dd

toolbox like no other | . “gggjjt&r‘gf etegti o
- - BN QG 040 --even.

: leaks like Chrysler does

NEW! Pop-It FlllerNtckAdl#h
Popiton, tesrvehide,pofl
Simple. Reusable. No sealsrequired.

Now available in an array of colors

Ask Your Dealer Or CaII For A Dealer: 877.669.2841

*Analysis of 2008 California Smog Check data. See us at AAPEX Booth # 964 ©2009 Global Leak Detection

9 of the Top 10" “Check Engine” DTCs
can be dlagnosed with a Smoke Wizard.
Maybe it should be called the “Smoke Wizard” Light

Use with shop air == = L~ —— —— Smoke that
or any inert gas |,l L7 e — - won't stink
(like nitrogen) for safety ) )

——

Pressure and _ 5 — g @—=UltraTraceUV" dye
vacuum decay tests . pinpoints leaks

Automatic flow shut-off | Internal filter protects
avoids filling bay with _.. 1 | . 4— machine & vehicle
dangerous fumes ' from contaminants

Flow ball that
won't hang up

Easy-to-read variable _,_.w

flow control valve |
i d Iﬁp -

Safely stores in your * .
toolbox like no other - . B Monitor and detect

: c BN Qe (0407.020"-- even .010”
: leaks like Chrysler does

NEW! Pop-It Filler Nockldl;h
Popiton, tesrvehide,por
seals

Simple. Reusable.No required.

Now available in an array of colors

Ask Your Dealer Or CaII For A Dealer: 877.669.2841

*Analysis of 2008 California Smog Check data. See us at AAPEX Booth # 964 £2009 Global Leak Detection
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Wells Vehicle Electrancs’ roots trace back to a cod used in the Model T.

World-class vechnology, advanced engineering and E e wi
a tachnician support team helped the collection s =T
grow to more than 38,000 individual components. 1903-2013

Vist s st www. WallsvVE.com

YEHICLE ELECTRONICE
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ARE YOU GIVING YOUR CUSTOMERS A
GREAT REASON TO RETURN TO YOUR SHOP?

PREVENTIVE o o/
MAINTENANCE ")) )
IS THE KEY!

=BG FUEL / AIR INDUCTION
SYSTEM SERVICE

* BG TRANSMISSION FLUID
EXCHANGE SERVICE

* BG POWER STEERING
FLUID EXCHANGE SERVICE

* BG COOLANT FLUID EXCHANGE SERVICE

* BG BRAKE FLUID EXCHANGE

*BG LUBRICATION & FUEL DEPOSIT
CONTROL SERVICE

* BG CLIMATE CONTROL SERVICE
* BG DIESEL INJECTION SERVICE

SOMEONE IS DOING THESE SERVICES T0 YOUN CUSTOMER’S VEHICLE ...
IS IT You?

The BG Lifetime Protection Plan is the
#1 Customer Retention Tool
in service shops from coast to coast!

P  Lubri-Care

* THE BG PROTECTION PLAN IS A NO-COST 203.877-5690 « 65 Lastern Steel Road
BENEETT OF USING BE PROGUCTE. Milford, CT 06460 www.lubri-care.com
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sJDiagnose Gircuits Fast..

A Multitude of Testers right at
your fingertips...

Powers Up
R Components!

PowerPafielll 5N

e
yolt Meter ™
* Power Supply N
« Short Circuit Indicator #PP319FTC
* 20ft Jumper Lead Set
* Bad Ground Indicator

Relay Testing

Powered-up

v s e
ECT2000 == | Power
R Prabe Il

i) ~: _'
%’if‘f o O

mal -
CE TRANSMITTER (e RECEIVER R

#PPE\TWM

The "SMART” receiver indicates

the direction to the short circuit 1=
eliminating the guesswork. ] your Power Probe more useful
gy than ever before!

Gold Series
Power Probe Lead Sets makes

2 cantmmly Tester

The Perfect Compliment to the Power Probe Il

www.powerprobe.com Tools for the Automeotive Industry 1-800-6535-3585
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DID YOU KNOW?
GET PAID MORE
ASE CERTIFIED - i rer

THIS IS YOUR LAST GHANGE T0O TAKE A
TRADITIONAL "PAPER AND PENGIL" TEST!

AFTER THIS FALL, ALL TESTS WILL BE COMPUTER-BASED!

MOTOR AGE STUDY GUIDES
...YOU PASS OR DON'T PAY!

PASSTHEASE

1




