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Engine Knock Sensors 11

We  continue
our investiga-
tion of engine
knock sensors
with a look at
one and two-
Wwire Sensors.

In the previous
issue we dis-
cussed the various causes of engine knock. Prior to the age
of electronic engine control, an engine designer had a lim-
ited number of effective tools to guard against engine
knock. Principle among these were combustion chamber
design, the octane of the fuel used and mapping of the
spark advance curve. The designer couldn’t risk the possi-
bility of engine damage caused by knock, so it was always
necessary to keep the engine well short of the point where
it might begin. This assured engine longevity, but hurt per-
formance.

Modern engines are now fully controlled by electronics.
Engineers no longer have to settle for a conservative preset
spark advance curve. Spark advance can now be controlled
dynamically. This dynamic control allows the engine con-
trol module (ECM) to take into account changing engine
operating conditions as well as the available octane of the
fuel, then use that information to extract the maximum
amount of engine performance without running the risk of
damaging spark knock.

(Con’t on page 3)
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Techuicians Service Training
11 Lupi Plaza
Mahopac, NY 10541

Phone: (845) 628-6928
Fax: (845) 628-9109
Email:

Info@tstseminars.org

No part of this newsletter
may be reproduced, stored
in a retrieval system, or
transmitted, in any form by
any means, electronic, me-
chanical, photocopying, re-
cording, or otherwise, with-
out prior written permission
of the authors.

Information contained in this
newsletter is intended for use
by professional auto repair
technicians familiar  with
approved vehicle repair
procedures. The authors are
not responsible for physical
injury or property damage
resulting from the incorrect
application of information or
procedures outlined in this
volume.

Currently there are
TST chapters in Con-
necticut, Massachu-
setts, New Jersey,
New  York and
membership continues
to grow. For more
information you can
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TST headquarters at:

(845) 628-6928
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What is TST?
TST 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
Keep our fellow technicians up to date with the latest technology.
Provide training seminars for a reasonable price.
Deliver information that the technician can use now.
Keep technicians informed of information affecting our industry.
Increase consumer awareness of what a good technician is.

Why join TST?

TST membership includes special pricing on once a month week-
day night seminars 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 dollars for a seminar in which you are able to learn some-
thing useful, for fixing those tough jobs that we all see on a regular ba-
sis. Our instructors are masters at making the complex understand-
able. 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 www.ATSnm.com

John Thornton formerly of Team AVI

Wayne Colonna of ATSG www.ATSGmiami.com

Jorge Menchu the “Labscope Guru,” owner of AES
WwWw.aeswave.com/aboutaes.htm

John Anello Auto Tech On Wheels www.autotechonwheels.com
L_uis Ruiz Mechanic’s Education Association
Www.meatraining.com

Jerry “G” Truglia National Instructor & owner of A.-T.T.S. Inc.
www.attstraining.com
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Engine Knock Sensors I (con’t from p. 1)

The key sensor used
to maintain dynamic
control of spark ad-
vance and extract
maximum perform-
ance is the engine
knock sensor. For
any given operating
situation, the ECM
attempts to deliver
the maximum avail-
able performance by
advancing the igni-
tion. If this advance
were unchecked, it
would inevitably
lead to engine knock.

The control unit needs a sentinel to report knock as soon as it begins. Ignition timing
is then retarded by the ECM, and the knock stops. The ECM repeats the process by
steadily advancing the timing until knock is detected, then retarding the timing until
the knock stops. This closed loop process allows the engine to deliver maximum per-
formance under all conditions, without the risk of damage or lost performance caused
by knock.

Two major knock sensor designs are used today: broadband single-wire and flat re-
sponse two-wire knock sensors. Both sensor designs use piezoelectric crystals to pro-
duce and send voltage signals to the ECM. The amplitude and frequency of this sig-
nal varies, depending upon the vibration levels within the engine.

Broadband and flat response knock sensor signals are processed differently by the
PCM. Broadband sensors use a single-wire circuit. This sensor type can respond to
knock frequencies up to 1000 Hz from the design frequency value. This allows the
sensor to accommodate shifts in engine knock frequency with changing engine oper-
ating conditions. The sensor’s high voltage output allows the use of a single, non-
shielded output wire and a low impedance measuring circuit, while providing reduced
susceptibility to electromagnetic interference (EMI). (Con’t on page 4)
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Engine Knock Sensors I (con’t from p. 3)

Some PCMs output a bias voltage on the knock sensor signal wire. The bias voltage
creates a voltage drop that the PCM monitors and uses to diagnose knock sensor
faults. The knock sensor noise signal rides along this bias voltage. Due to the con-
stantly fluctuating frequency and amplitude of the signal, it will always be outside the
bias voltage parameters. The PCM in many applications will learn the knock sensor’s
normal noise output.

The PCM uses the noise channel and the knock sensor signal that rides along the
noise channel similar to bias voltage systems. Both systems constantly monitor the
sensor output, watching for a missing signal or one that falls within the noise fre-
quency channel.

Flat response knock sensors use a two-wire circuit. This is a self-generating piezo-
electric design that requires no power to the sensor. The sensor has a flat frequency
response over the range of 5 to 18 kHz. This allows the sensor to be used on different
engines by adjusting the filter frequency of the signal processing electronics to match
the knock frequency of the engine.

The sensor responds to knock frequencies that are higher than the primary knock fre-
quency, allowing the higher knock frequencies to be used by a control system, either
individually or combined with the primary knock frequency.

The signal rides within a noise channel which is learned by the PCM. The noise chan-
nel is based upon the normal noise input from the knock sensor and is known as
background noise. As engine speed and load change, the noise channel upper and
lower parameters will change to accommodate the knock sensor signal, keeping the
signal within the channel. When there is knock, the signal will move outside the noise
channel frequency and the PCM will reduce
spark advance until the signal moves back in-
side the noise channel frequency.

(Con’t on page 7)
It'’s very difficult to make an engine knock when you

want it to. Here, an arr chisel and a blunt bit are m.:f

to temporarily mislead the knock sensor.

Picture Courtesy of Bernie Thompson
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» Products, tools and equipment that technicians love,
Ask about our complete equipment programs.
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fiagnose and Repair Faster
than Ever Before!
Direct Hit Technician™ - Diagnostic solutions
delivered right at the fender from millions of
experienced-based confirmed fixes from Identifix®.

Two Tools in One!
J2534 Reprogramming Capability -
The MVCI not only provides unique
Airbridge™ wireless connectivity, but it's
also a J2534-1 and J2534-2 compliant ‘ :
device for vehicle reprogramming. . Pegisys -
“Handset Version”

PC Version-
For Whatever Pulls into Your Shop! pc%agngs[iu System
Advanced Vehicle Coverage - . T
(OEM-based scan diagnostics provides
0ver 27 years of vehicle coverage

for 44 different vehicle makes from
over 25 different manufacturers.

Best Diagnostic Value on the Market!
Pegisys Technology allows you to choose the handset
version or PC Diagnostic System as your diagnostic
platform. And every Pegisys comes with the new
J-Kit which includes:

» Domestic/Asian kit w/cables & 6 month subscription

» Direct-Hit Technician — 90 day trial subscription

* J-2534 Kit U @W@Fg
&ﬁﬂﬁﬂﬁﬁ@@] ?ﬁlﬂ]@ i §[@@@§l§d receive
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’
the E\] 0 Stﬁ te! K“. & addt\O la‘. 6 [\Uilﬂl DQ“\BS“C Asian

softvare SIDSCTIIOY s Call today, 1-800-533-6127
- or visit www.pegisysotc.com

SPX

SERVICE SOLUTIONS

© 2009 SPX OTC is a registered trademark and Pegisys, AirBridge, are trademarks of SPX Corporation
Direct-Hit Technician is a trademaric of Identifix. ®
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Engine Knock Sensors Il (con’t from p. 4)

Using your oscillosope to check patterns produced by
good components will help you identify defective

components. The air chisel produced this signal from

the front knock sensor on a 1996 Volvo 850.

r.-‘_-n:q:ul_l.d‘h:nn |Hhmdh npa  Mamsie & Deep Han 'Mdnri Irn'mg:r-r.rl:hu'nﬁ-m

Both the number and 2 T e o

position of the knock e
sensors must be care-
fully selected so that
knock from any cyl-
inder or cylinders can
be recognized under
all conditions, with
special emphasis on
high loads and engine
speeds.

o
P

The knock sensor | it "7 W it S _
mounting position is generally on the side of the engine block or
under the intake manifold. Four cylinder engines are normally
equipped with one sensor, five and six cylinder engines with two
and eight, ten and twelve cylinder engines with two or more
knock sensors.

When you connect to the knock sensor with your labscope, you
want to see a strong signal. Weak signals indicate the sensor is
improperly mounted, its wiring harness has issues, or needs to be
replaced. (Con’tonp. 9)

8552 v Perk-PEAK 1.32 PERK-PERK
B25 iz FrREQUENCY GOOD 525 wz rFrecuency BAD

| SG0psDIV ' - ' S00us- D1V
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sDiagnose Gircuits Fast..

A Multitude of Testers right at
your fingertips...

Powers Up
= cnmnonems!

Jolt Meter
* Power Supply
* Short Circuit Indicator
* 20ft Jumper Lead Set
* Bad Ground Indicator

#PP319FTC

Relay Testing

Hj./ ,/ / { / { / ’ Powered-up

- 08
ECT2000 == Power
Sl s ¥ Probe III

Cmart - v
CE TRANSMITTER ¢ RECEIVER

fﬂ”r* RROEE imT BEa

#PPE\WM

i Gold Series
The “SMART” receiver indicates .
the direction to the short circuit = Power Probe Lead Sets makes
eliminating the guesswork. / your Power Probe more useful

than ever before!

< Continuity Tester

The Perfect Compliment te the Power Probe Il

www.powerprobe.com Tools for the Autometive Indusiry 1-800-655-3985
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Engine Knock Sensors 11 (con’t from page 7)

The sensor signals are evaluated by the PCM. A reference level is formed for each
cylinder, which is continuously and automatically adapted to operating conditions. A
comparison with the useful signal obtained from the sensor signal for every combustion
process in every cylinder allows the PCM to determine whether knocking is occurring. If
S0, the ignition point is retarded by a fixed amount, 3° of crankshaft rotation for example,
for the cylinder involved.

This process is repeated for every cylinder for every combustion process that has been
recognized as knocking. Once the knock subsides, the ignition point is advanced in small
steps until it has returned to its spark advance map value.

A defective knack sensor on a 2000 Toyota Avalon y o ,]
engine produced the waveform below during a snap i

throttle test.

Since the knock limit varies from cylinder to cylinder within an engine and changes
dramatically within the operating range, the result is an individual ignition point for every
cylinder. Cylinder-selective knock recognition and control makes possible the best
optimization of engine efficiency and fuel consumption. If the vehicle is designed for
operation with unleaded premium fuel, it can also be operated with regular unleaded fuel
with slightly reduced performance and without the risk of internal engine damage.

|
You can see quite a bit more scope activity during a “ “,[11 |'I 'u', |I 5# ..

| Il
snap throttle test after the knock sensor had been ¢ || I I 'u v |= “fl” i ] i ’ { -" ll
replaced on the same vebicle. ' |

(Continued on page 11)
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9 of the Top 10" “Check Engine” DTCs
can be diagnosed with a Smoke Wizard.
Maybe it should be called the “Smoke Wizard” Light

Use with shop air =
or any inert gas

(like nitrogen) for safety

Pressure and
vacuum decay tests

Automatic flow shut-off

avoids filling bay with —_‘ ¢
dangerous fumes

Easy-to-read variable __,Q

flow control valve | &’

Safely stores in your
toolbox like no other

NEW! Pop-It FllltrNodlM r.
Pop it on, test vehicle,
Simple. Reusable.No sea requlred.

Now available in an array of colors

== Smoke that
won't stink

@=—=UltraTraceUV" dye

pinpoints leaks

Internal filter protects
@ machine & vehicle
from contaminants

Flow ball that
won't hang up

Monitor and detect
Yot 0407 .020"-- even .010”
leaks like Chrysler does

Ask Your Dealer Or Call For A Dealer: 877.669.2841

See us at AAPEX BOOth #964 2009 Global Leak Detection

*Analysis of 2008 California Smog Check data.

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

Use with shop air =
or any inert gas

(like nitrogen) for safety

== Smoke that
won't stink

vacuum decay tests

Pressure and | : _ : @——UltraTraceUV" dye

pinpoints leaks

Automatic flow shut-off Internal filter protects
avoids filling bay with —_‘. | . & machine & vehicle
dangerous fumes ks i from contaminants

Easy-to-read variable __.a . Flow ball that

flow control valve | won't hang up

Safely stores in your )
toolbox like no other Monitor and detect
Yot 0407 .020"-- even .010”
leaks like Chrysler does
NEW! Pop-It Filler Neck Adapter.
Pop it on, test vehicle, pop it
Simple.Reusable.No sea requlred.

Now available in an array of colors

Ask Your Dealer Or Call For A Dealer: 877.669.2841

See us at AAPEX BOOth #964 2009 Global Leak Detection

*Analysis of 2008 California Smog Check data.
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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
SO We can
continue to
bring you
the best
available
informa-
tion each
month.

We need
your
support:

Thank you,
G Truglia
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Engine Knock Sensors Il (con’t from page 9)

In dynamic operation, knock frequency will increase under such condi-
tions. To reduce knock, an individual spark advance map can be stored in
the electronic control unit for the two fuel types.

After start-up, the engine operates with the “premium” map. The PCM is
switched to the “regular” map if the knock frequency exceeds a predeter-

mined limit. The driver is not aware of this switchover; only power and
fuel consumption will be slightly reduced.

Article Courtesy of Wells Manufacturing Corp.

WELLS

Prove what you are made of...GET CERTIFIED!

ELECTRICAL I ELECTRICAL II ENGINE PERFORMANCE ENGINE PERFORMANCE I

March 31st is the deadline to sign up for your
ASE Exams. The actual exams are on the 6th,
11th, and 13th of May. Everything you learn
today should equip you to take the A6 Electri-
cal exam and to confront electrical problems
In your shop.

. The Big Event is next month! Bernie Thompson, Scott
Manna, and John Thornton are presenting in other states
but only at TST does it cost as little as $175. What are
you waiting for? Prices go up after today!

CERTIFIED
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Your Most Valuable Tool to Fix

TRANSMISSIONS

2:17 PM Mon Nov 17

ATSG Hotline
800-245-7722

Calling >>>

Menu Options

Become a Member Today
& Take Advantage of...

® Qur huge library which exceeds
any single shop’s library.

e Qur “Superior Technical Hotline”

Thousands of transmission shops and general repair facilities world- which outranks the rest.

wide count on the experienced staff and resources at ATSG to help them « 10 knowledgeable technicians

get the job done right and on time. All of ATSG’s certified technicians which are llgllere 40 assist vou with
have years of hands-on experience and are available to answer your tech bl y
problems on both foreign and domestic automatic transmissions. goy R aiams.

In addition to our Technical Hotline, ATSG offers the latest Books, * The savings we provide by solving

Software, Bulletins, Seminars and Technical Courses to the Automatic your lransmlssn_)n problems. One
rnsmission Deol-ssiondl answered question can surpass the

value of your subscription fee.

So, stop turning away transmission repair work! ATSG is here to help —

you solve all your automatic transmission repair problems.

Call us today at (800) 245-7722 ATSI

or visit us online at AUTOMATIC TRANSMISSION SERVICE GROUP

www.atsg.biz
ﬁvy our pay per call apﬁo"_ Experf He!p is Just a Phone caﬂﬂway.
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Automotive Test Solutions
presents our 4th

MOTOR TOP 20 | ‘@

Detects Misfires and then Checks the Mechanical Condition
of the Engine in Just ‘Minutes!
Automatically Diagnose:

AutomaticaI'Y Find: @ME * Camshaft Timing Problems
” cylm d er MiSﬁr es * Broken or Weak Valve Springs

» Random Misfires (CETIDCE] TEIRE T_iming EFE:*:{%E;E%EE&S;?“

* Bank Misfires Ihroughilhe : oy v
e Q Spark lﬁi'i@ﬁ’ﬁ‘i‘é‘il

| ! 'Mlsfirmg “

EThr,nugh The : _y__ _’j

J%-f -."---n- £ A

— To celebrate oﬁr ‘
4"1 Motor Top 20 Tool award

we are ring TST members a
discount on the

Only $299500
1°:800°572°6112

www.AutomotiveTestSolutions.com
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DNLINE

Repair and Business Solutions for

Professional Automotive Technicians & Shop Owners

COm

Digital Magazines % Hybrids & Everything “Green”
Tool & Equipment Review ™ Weekend Warrior : Fun Stuff

Check out what’s coming in 2010 L Register: For sixty days free access

Questions/Comments:
Contact Us via Website or

- . T e e T Call Chris Ayers Jr
Solutions for Professional Automotive Repair Technicians
A mastertechmag.com Online Publication 484.472 .8441

Another Mystery Solved

Grease
Lightning
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G IIRIL 2000 e CV BOOT INSTALLER

The CV Boot Installer makes CV boot
installation easier and quicker.
Designed to increase profits
Replacing CV boots just got as easy as
putting on your slippers.

Installers have a new tool for

preventive maintenance. C V Soluﬁon

The CV Boot Installer is utilized by placing a universal CV Flexx Boot

over the installer's retractable aluminum arms. Then, using compressed , ns ta” C V B OO ts I n
air, the boot is spread open wide enough to be passed over the axle

shaft, without having to remove the axle. LeSS Then 20 anutes

;FZ‘DT%O 5 Fadzoil]il: Universal FLEXX BOOT FBSO::Q u?ivegal Ti-m BlIJIUTtII:ﬂvErs ’l"'__:_:l\_
r ATV's and mini cars. over of automotive applications.
STORIA 2000w

Flexx Boot System:

excellence and people, will be the key to your engoing success. We have a powerful néw prodict
that will deliver significant new profit to your erganization-while capitalizing on your curregt e
and talent base. A B

\ 1
CV Boot Replacement as a repair or a preventative maintenance service will produce the folloling

FBS025: Universal GOMEX CLAMPS, 2 sizes fit all benefits for your operation:

applications. Can b wsed on C.V. oot application and

radiator heses. (Small clamps FB-5003 & large clamps FB.5004) MNew profit

Easy to diagnose need

Easy repair

Minimal inventory and tooling investment

2 SKU'S cover 95 % of vehicles in operation
One tool

Profit capture

I they need an axle down the road there is no guarantee they will come back to yaur
shop for that axle. Increase your average ticket. Better asset utilization-(car is already on the lift),

Customer Goodwill

il TYYYYY Keeps the vehicle in its OE state
7 A Saves the customer $8$ as compared to an axle replacement

- A
0; Universal RACK & PINION BDCI_‘_I“] FB3001: Universal FLEXX BOOT covers almost Fast Repair
overs 100% of automotive applications. . 100% of utility, 4x4 & car applications. Less than 20 minutes per Boot
p

Astoria 2000, LLC offers the RAPID FLEXX GUN for making CV boot installation easier and quicker,
saving time and increasing shop profitability. The tool is utilized by placing & CV Flexx Boot over the
Rapid Flexx Gun's 10 retractable arms. Then, using compressed air, the boot is spread open wide
enough to pass over the axle shaft, without having fo remove the axle, Flexx Boots are available in
3 different sizes to accommodate nearly all axle configurations.

Astoria 2000, LLC also offers a universal Rack & Pinion Boot which can be installed without removing
the rack thus eliminating the need for an alignment.

50-07 49th Street » Woodside, NY 11377
Phone (718) 392-6292 » 1-B66-694-53689 « Fax (718) 352-6448
www.astora2000.com
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Authorized Bosch Diagnostics (Vetronix) reseller.
Scan, programmers, scope and software updates. @ BOSCH

gos! p
scH NE"EnoaU.nRTERS‘ I @ & & @

va Scan Engine OBDI 5-Gas NVH

ARASE

| ARRRRA

b e i

{ Wowuy
[oseocsee
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ATG LineSpi - OBD-Il Smart breakout box N
ATS Scan Scope Probe Jumper Monitc e e

AutoData
AE

AVI

Bartec

Blue Streak
Drew Tech
ES

Ferret
Fluke
Hickok
InjectoClean
Interro

ISN

Launch
MEDCO

oTC

Pico

Power Probe
Ross Tech
Senx

UEI
VacuTech
Waekon ‘.‘

ENGINUITY

Version 7 is ready!

Unique to ordinary

Lab scopes to test lights
Hybrids to diesel

Scan tools to hoists

ATS to Pico to Fluke
Launch to AE

* * ¢+ ¢ * »
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(877) 351 9573




