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"Alternative Diagnostics”

In this article we will discuss ways to use modern tech-
nology to diagnose BMWs. We
will explore the use of scopes
(DSO), scan tools and pressure
transducers. The logical use of
other shop tools to speed diag-
nosis will also be explored.

q 1’” 1 I.

To use a scope you need a com-
plete understanding of basic
electricity.

We don't use I, E or R. Remem-
ber I is current - Amperage

R is Ohms - Re-

sistance and E

is Voltage / \ / \ / \

\I[R/ } O| R/ \I[OA

To find Te find M :
witge arrent resistance :

E=IXR

I=E/R R=E/I

Volts =Amps x Ohms Amps = Volts/Ohms Ohms =
Volts/Amps
(Con’t on page 2)
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"Alternative Diagnostics” (con’t from p. 2)

A DVOM (digital volt ohm meter) samples the voltage thousands of times
per second and averages it out to display a value. A scope samples the volt-
age millions or billions of times per second and plots the readings to display
a graphic image of the various voltage values. The expression “a picture is
worth a thousand words” applies here.
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This is an injector waveform displayed
on a PC based DSO.
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value the value is converted to voltage
so the scope can recognize and plot it on the screen.

Voltage is the verticle scale

All scopes measure

time horizontally and R ——— —
. ' '—'_I‘-ilh.-" :"E.‘l o m
voltage vertically. Onthe ATS L i | - ‘Th. i
Esopethe o ==l = IS
se“h%s e on | e = [edspay
o S == size, not the
== — '
If you want to measure Ea ;2.88 =1 :! P volage /
the start/charging sys- | "W%  as e time range of
el —=| L the recorded
tem of a BMW, you ‘buttontiogy’ e s
[mlm] - ald.
==l |
can use an amp clamp £10 “:§ U UUULULUULLUUUULUIUL —
_ - - . ' o -t
on the starter cable or
battery ground cable. Time s the horizontal

Use another channel

for measuring battery voltage. By disabling fuel, with one test you can evalu-
ate battery health, motor resistance and starter condition. With fuel enabled
you can test charging voltage and AC leakage.

(Con’t on page 6)
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encore

» Cluickly scans all modules and performs special
tests and resets to diagnose and repair faster

+ Evalve includes wiring diagrams for vehicles
1986 and newer and wireless, 12534 -
= Includes one year of software updates for compliant V|

access to new tests, vehicle-ECU combinaticns

» Mewrest 3.0 software includes more than 30
and data items

million likely repairs and troubleshooting tips
« Oiptional 3914 wireless battery and charger/

starter system tester works with software
varsion 2.10 and newer

= Wi-Fi enabled to wirelessly print, send and sawve
reports for custormers or insurars
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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 train-
ing seminars to technicians at a reasonable price. TST brings our
members nationally known instructors and state of the art training.
Our Goal & Mission Statement

o Keep our fellow technicians up to date with the latest technology.
e Provide training seminars for a reasonable price.

o 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 sem-
inars and the occasional full Saturday seminar. With a $75.00 year-
ly membership, the seminars are only $50.00. TST seminars 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 75 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 in-
structors are masters at making the complex understandable. Mem-
bership also includes a 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 World Pac / Motor Magazine
Bob Pattengale of Bosch

Peter Meier of Motor Age Magazine

Ken Zanders of Illinois Air Team J
"G" Jerry Truglia of A.T.T.S. Inc.
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Tectuicians Senvice Traiuing
11 Lupi Plaza
Mahopac, NY 10541

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

Info@tstseminars.org

TST on YoutTube...type
in tstseminars

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
call TST headquarters
at:

(845) 628-6928

www.TSTseminars.org
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"Alternative Diagnostics” (con't from p. 2)

Battery testing;

1. Visual inspection, look for loose, corroded terminals, deposits, conductive

deposits or any other damage

2. Open circuit voltage. This
changes with temperature

BMW Tip; Always look at the
cranking voltage drop for ex-
cessive "low voltage". If the
voltage drops below 9V mod-
ules can drop below their
"logic threshold" and either
not boot or set voltage/
network codes. This is also a
possible cause of corrupted
memaory.

In-rush current will show the
mechanical and electromotive
resistance that has to be over-
come to begin turning the mo-
tor. Excess amperage/ starter
draw indicates either a starter
motor problem or engine me-
chanical binding/ friction is-
sue.

g onnec - AL
KH

IMER Press AMPS ZERO
TEST Connect CURRENT P

DISPLAY reads 1/2 of battery's

With 15 seconds displayed on T
DISPLAY, press BATTERY LOAD

START KEY.

Set TIMER DISPLAY
then press STARTE
when TIMER reads "0°, compare frozen KEY.

VOLTS DISPLAY reading 10 the m
(‘,L,r'»:.-{:ted-tor-lemperature

inimum
voltage Watch TIMER DIS
motor for at least \

ements chart below. exceed 15 seconds

req

Compare frozen
VOLTS DISPLAY

t(F

give ahre ail THE MT1590 UsEH‘ "
FE OPERATION, HE‘%’LL OW ALL SAFETY

SPECIFIC TEST

SA
iy GTHIS TESTER AND

O USER'S MANUAL FOR

Voltage State of Charge

(Con’t on page 7)
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"Alternative Diagnostics” (con't from p. 6)

The figure below shows the information available from 1 test

Rest or system voltage “mrush” voltage Cranking voltage - notice that the voltage Voltage at engine start charging voltage

HICTEASES as ('Ili{l‘.ll(.' .\]R'l‘(i mereases

“Inmsh” amperages

i
A - s, -
PN o T S S S S S U RS u_'_vlh:.'.'.‘.-—n..w__
R("'-liilll!\l'l':ig('___..-—'r- Ty B R I . T T T T R ——
-
-
N e
@ e d O
@ e tay
e ve
® N ot
B s ssnr s
i — -
L s L=
@ fevra
=] | #2es Vg 4 I
& tan 1
@ fore
gt i
by
e Tm e
A por
e
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Sl:ulmg amperage - notice that amperage Amperage at engine start

decreases as engine .\ik'l‘d mncreases

The charge system pattern on a DSO will show the fluctuations in both AC

and DC charging voltage when you set one channel to AC and the other to
DC. See waveforms on page 10.

Tip; On older BMWs 500mV was acceptable. As the electronics have advanced,

the acceptable value has decreased. On modern BMWs, 100 - 150mYV is the ac-
ceptable level.

(Con’t on page 10)



Page 8

Volume 16, Issue 3

GTCcoUS
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= The GTCS05 will automatically detect and adjust all parametars
o provide aocurate measurements and dear graphs

Useful for troubleshooting:

= Mon-starts

o Misfires

= Imtermittent problems

= Primary and secondary coil drouits faults

= Fouled or damaged spark plugs
= Damaged spark plug wires

Genaral Technologies Corp. #121-7350 72nd Street Delta, BC V45 1HY - Canada
Toll Free: 300-440-5582 F Tel: 804-952-6699 [ Fax: 804-952-6620 www.gtc.ca [ info@gtc.ca
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FEATURED PRODUCTS

A Family of Targeted G.D.I. Fuel System Products
Offer solutions for your customer's G.D.l. deposit problems!

The Run-Rite® G.D.1. Fuel System Claaning Kirs contain products thar ware specifically formulared 1o address
tha unique neads of G.0.1. engines, while sill providing the samea high lewel claaning required on PFI. engines.
Safe for use on: Gasoline Direa Injection, Port Fuel Injection and Turbos & Inter-coolers. Recommended every
15,000 miles or annually. The G.D.1. Preventive Maintenance Kit is recommendad in berween annual services,
every 7,500 milas, to maintain optimum G.0.1. engine perfomance.

Run-Rite® 2-Step Run-Rite® 3-Step Run-Rite® G.D.l.
G.D.l. Fuel System G.D.l. Fuel System Preventive
Cleaning Kit Cleaning Kit Maintenance Kit
Part #7017 12 kits/case Part #1077 2 kits /case Part #1501 12 kits “case
Contains one bonle G.D.1. Contains one bottle G.D.1. Fuel Contains one botle of
Fuel Systarm Cleaner and System Cleanar, one can Diract Sledgshammer and o
one can Direct Injection Injection Deposit Cleaner and one Fuel Shot.

Deposit Cleaner. botle G.D.1. Oil System Treatment.

Run-Rite® Battery % iQ3 Performance Qil
> Maintenance Kit 5§ Part #7300 12boriss,/case
"W Part #6210 12 ki /case E * Engineered for higher
L
™ + 2-step kit containing O performance, reduced
E Battery Wash and o emissions & increased
-] Battery Corrosion E fvel economy.
Protectant = 1 quart
L
o

1-800-872-8921 www.Run=Rite.com

2018 CAT. Products, Inc. [Run-Ris)
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"Alternative Diagnostics” (con't from p.7)

pPico

Battery Voltage DC
Coupled

A Battery voRage )=} o< coumeo [Select GooaBadUnknown ||
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8 Good AC ripple i Bad AC ripple scope |

i) S0 100 150 200 250 300 350 ‘&Zou;;nesyiﬁé. _nuner Danner _ .
T e e e o E o —_—_—

So what is a common BMW problem for which you need a quick diagnostic
test? How about misfires? They can be caused by fuel, ignition or mechanical
problems. A factory level scan tool is my first stop to "divide and conquer"
decision making. Mechanical is the basis for all engine operations so that
should be the area tested first. A quick test of engine health can be made with
a scope and an amp clamp.

(Con’t on page 11)
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"Alternative Diagnostics” (con’t from p. 10)

Page 11
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The above screen shot is an example of a non-contributing cylinder in a bar

graph form of relative compression using the Pico software.
(Con’t on page 14)
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Are you ready for R-1234yf?

3

Ultima ID" 1234yf
= ..-.tfr‘_l.ge.ranmna

L w{‘q@

”“44'

@ Neutronics
Refrigerant Analysis

1(610) 524 - 8800 www.refrigerantid.com




Volume 16, Issue 3 Page 13

Eliminate

Uncertainty
With Your

ULTIMATE
REPAIR
RESOURCE

AssistPlus

With trusted support from
Drew Technologies and Autologic

FIXIT ONCE

° DREWTECHNOLOGIES — AUTOLOGIC

AN (Y RS

B&LREFLASH (8447335274 DrewTech.com B&4.2354253 us.autolog ic.com
C20'8 Drew Technologies, inc. Fatentfs] pending. €208 Aubiogic. n n m




Page 14 Volume 16, Issue 3

"Alternative Diagnostics” (con’t from p. 11)

Cranking voltage Timing / sync signal from cyl #1 ignition
Fle fdt jown Moowesst  Jooh  Adsvotes  Help

Inrush AT ST 11| N L [ L - PANGRS 9s plco
amperage "t !' 240 = llkas . alt - |» - |10, -1 -

= EE) " r -
Rest voltage
Rest amperage -

A

(.l'.lllk_lllg L‘(]Illpl(‘ﬁ.\l()!l \\'I[}l 1 \\'L‘Lik ("?.'I.lll(]l.’l

Note; The weak cylinder 1s lined up with the sync so #1 1s the weak cylinder

The above is an example of a non-contributing cylinder in a raw scope form
using the Pico scope.

Current is the red trace, Voltage is the black the trace and sync is green. This
image shows a weak cylinder on a 6 cylinder engine. Cyl #1 was sync so #1 is the
mechanically weak cylinder. Since this is a cranking only test, you would not
look at fuel or spark in this case.

So what if the mechanical condition is good? Do you test fuel or ignition first?
Usually I use and exhaust analyzer with a lambda calculator to give me a
direction. If it's running 1.35 lambda (which means it is 35% lean), I am looking
at mixture, not ignition. If, on the other hand, the lambda is 1.00, at all speeds,
then ignition is my next area for testing.

(Con’t on page 20)
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Sﬁero IATIN®

INTERNATIONAL AUTOMOTIVE
TECHNICIANS NETWORK
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ADVICE ON TOUGH TO SOLVE JOBS

MORE THAN
80,000 MEMBERS
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170 COUNTRIES
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WWW.IATN.NET
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TOOLS

&COMPUTERS

At AE Tools & Computers we help the aftermarket repair facility do everything the OEM
dealer can do with regards to diagnostics. We give them the ability to keep their
customer's vehicles in their bays through completion of the repair. This generally starts with
a phone consultation to determine the TRUE needs of the individual repair facility. We do
not want to just sell another tool. We want to sell the tool that meets the needs of the
repair shop that we are servicing. We are selling Solutions.

YOU'VE GOT TECH SUPPORT

Simply call us when you have questions or problems. We will log in remotely to help you through
the issues you are having. This support is REAL. This is not cable replacement support. Anyone can
do that. We are actually helping you with the things that get the lights to go out on the dash, so you

can deliver the car to the customer, get paid and move on to the next job.

HAVE QUESTIONS? TALKTO A REAL PERSON!

913.856.6678 .

LIVE SUPPORT HOURS MONDAY - FRIDAY 8 AM - 6 PM CST WWW.AETOOLS.US

WHAT MAKES OUR

LAPTOPS
SO SPECIAL?
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"Alternative Diagnostics” (con’t from p. 14)

The chart to the right helps provide an un- Best Torque A/F Range  Closed-Loop Mode
derstand of fuel ratio issues. $§ EE Mfo " Targe';R:en:teEconomy §
Lean mixtures cause lean density miss- I m{ e 5
fires and extremely rich mixtures cause i
short burn times and carbon fouling. 1 m i

1 i?
The gas analyzer readings are from a '88 lm. Z NOy
BMW 635CSi that shows a Lambda of 1.01 | L n.,/ 0 T I
with low HC, CO and O2 and good CO2 at 13?’0;2?:;:;’:3“”“:‘;:’;7?’ Leanr
14.22%. s

Any misfire on this engine would indicate
good mixture control so look for an ignition
problem. Please note, with a "real"” ignition
problem, the HC and O2 would be elevated
based on catalytic convertor efficiency. A
weak Cat would show elevated values and
a strong Cat would be lower.

The image below shows an E90 328i
The GTC 505 ignition [after replacing coils and plugs. Note,
analyzer is an easy the firing KV is cut off at the top since
tool to use for quick  |the purpose of this test is to analyze
ignition testing. This |burn time and to look for "KV kick"

V8 has a misfire from a shorted output.
showing

the b " | ENOINE IONITION ANALYZER Tip; Modern BMWs
onthe burn tme (0] 1 LI MM have a multi-spark
screen. strategy at idle. Note

““"- Il the 7 peaks in the
waveform to the left.

(Con’t on page 21)
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"Alternative Diagnostics” (con’t from p. 20)

Once you determine whether it's fuel or ignition you can use a scope to meas-
ure voltage on one channel and current on another to diagnose faults.

Current ramping; Current ramping is the practice of using an amp clamp to
measure the amperage in a circuit and display it as a waveform. Remember;
the scope only "sees" voltage. The amp probe or clamp converts the amper-
age in a wire to voltage and outputs the voltage to the scope.

For example, to current ramp injectors, you can amp clamp the main feed to
the injectors and see each injector on the circuit in sequence. Port injected
BMWs are power side fed and grounded by the DME. Direct injected BMWSs
(including diesels) have power and ground side controlled by the DME. Al-
ways look at the wiring diagram to determine circuit design and DME pins.
It is best to find an easy location to place the amp clamp. When possible, use
a fused jumper at the fuse box and then surround the wire with your amp
clamp. Remember; current is the same anywhere in a circuit. On a typical
port injected BMW, I use the fused jumper for current ramping and read volt-
age at the DME pin for the bad cylinder.

A similar testing strategy works for ignition. By using a "sync" signal you can
determine which ignition or fuel circuit is failing.

Tip; BMW has used a multi-strike strategy for fuel injectors for many years.
This allows the use of low resistance / high performance fuel injectors with-
out burning DME driver transistors. This strategy is the reverse of coils and
increases the number of strikes as load increases.

Any motor or load can be diagnosed using current ramping. An example is a
fuel pump. All BMWs can be tested at the pump. Again,
look at the wiring diagram first so you understand (Con’t on page 24)
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SYSTEMS.
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FACTS ABOUTTPMS

e Before TPMS, flat tires and blow outs
contributed to more than 78,000 crashes,
10,000 injuries and 400 fatalities each year

¢ During normal driving conditions, tires lose
1.5 psi each month

¢ [PMS reduces the chances of having one or
more severely under inflated tires by 56%

1 Scan VIN barcode 2 Trigger each sensor 3 Relearn TPMS with
for Make, Model, to read all sensor step-by-step
Year selection information instructions

— o =
¥, e
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-

DIAGNOSE TPMS WITH AN ATEQ
TPMS TOOL - KEEP YOUR
CUSTOMERS SAFE ON THE ROAD

ateqg-tpms.com QOODO
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"Alternative Diagnostics” (con't from p. 21)

where to test. On many BMWs, you can use a looped fused jumper to test
easily. You can see each winding of the pump armature, determine pump
RPM and total current draw. If the pump runs slow look for voltage drop on
power and ground side wiring. A too fast running pump can be caused by
air / cavitation or low fuel pressure.

An erratic signature indicates wear and I like to advise my customers of po-
tential pump failure when I see one. Remember, small decreases in pump
speed will decrease fuel volume dis-proportionately while fuel pressure stays
constant. You can confirm a volume problem with a flow gauge. Current
ramping can be used on any other system on BMWs - for example transmis-
sion, body functions, ABS.

Pressure Transducers; Another alternative diagnostic method is to use pres-
sure transducers. The purpose of the article is to expose the existing technolo-
gy but using transducers is quite a large subject so lets touch on a few exam-
ples. Fuel pressure testing. Instead of using an analog gauge, by using a
transducer you can plot pressure, in very fine detail, over time. Engine diag-
nostics. In cylinder diagnostics and pressure/ vacuum testing in the intake or
crankcase.

EScope | Dual Scope | Stacked Scope | Measure & Deep Rec | Meter | Timing | Function Gen | EMissFireDetector | Configuration | Missfires | CAM Timing | Measure |
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"Alternative Diagnostics” (con't from p. 24)

Below are running compression waveforms on a 08
is at idle and the second is a snap throttle condition.
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Article by Pierre Respaut, Vice President ASE Master & L1 Technician and
Eric Dibner TST Board Member
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“TST Seminars and Big Event For 2018 & 2019“

The new season for seminars started in September and continues on with this
month’s. We have 3 more seminars besides November’s that are in January,
March and May 2019.

TST has a total of 6 seminars, 5 of which be held in four different states along
with 5 simulcast seminars.

We also have our 16th annual TST Big Event on Saturday March 30, 2019. The
list of instructors for this season are once again the top in the industry. This
year started off with Bob Augustine in September and rolls along with; Eric
Ziegler in October, Pete Meier in November, Brandon Stickler in January,
Kris Lewis, John Anello, John Thornton for the Big Event, and Ken Zanders
to finish the season of training up.

Members can save money by purchasing the package, bringing the seminar
price down to $50.00 for seminar and $30.00 for simulcast. The TST Big
Event can be purchased with the seminar package for $100.00 if your mem-
bership is up to date. If you have not purchase a seminar package you can
do so at the adjusted rate. A credit for the months that have past will be
offered. Remember that the TST seminar package saves you money!

No problem if you miss a seminar, since you will receive online access for
one year along with the handout of the seminar and the TST newsletter.

Another benefit that is part of a TST membership is discounts on tools and
equipment. Before you purchase any tools check with TST to see how much
you can save.

Note: We made more room for additional table seats for the TST
Big Event by moving the vendors. SIGN UP NOW to reserve

you spot at a table. Once again every techs receives a FREE
New ANDROID TABLET.
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ESCOPEELITEH

Electronic Lab Scope 4 Channel
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*  Electronic Lab Scope 4 Channel »

€©SCOPE ELITE4 (ESL3100)

eSCOPE ELITE4
with Surface Pro 4 Tablet
(ESL3000)

eSCOPE ELITE4
Handle Articulation

©SCOPE ELITE4 - 4 Channel scope

» Capture All Data: ATS' unique circular buffer system does not drop data.

» Ultra Sharp Waveforms: No need for filters that can mask data. ATS designs our scopes so the signal is
accurate and clean.

» Dual Time Base: This allows two different frequencies to be displayed on one screen with two different scope
displays, simultaneously.

» Pull Down Circuit: A Controlled pulse that sinks power from vehicle circuit to ground. Control circuits like ignition
coils, fuel injectors and solenoids.

» TTL Output: Sends a 0-5v square wave signal out of scope. Turn on devices such as ignition coil drivers, test
vehicle's circuits, and test vehicle's circuits for loading.

» Automatic Test Lead Connection Detection: This unique feature allows you to know the scope lead has a good
connection. “Red"= Bad connection. “Green"= Good connection. It's that easy!

» Patented Overlay Technology: ATS' unique programming overlays an engine cycle grid over your waveforms.

» Automatic voltage attenuator: Just change the voltage setting and the scope does the rest.

» Deep Record Function: No time, voltage, or trigger setup needed.

» Pressure Transducers: Drives four pressure transducers at once.

ATS|AUTOMOTIVE www.atsnm.com 1.800.572.6112

Test Solutions
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Finally...

A Cleaning Solution That Actually Works!
1.6L Turbo Mini Cooper at 83,000 miles

Before Cleaning After Cleaning

Intelligent
Induction
Cleaner

Patent Pending

3C Intelligent Induction Cleaner (Patent Pending) removes heavy carbon
deposits from the internal combustion engine’s induction system in just 20 minutes.

Air Assist Injection Nozzle (Patent Pending) delivers chemical in small droplets
that are suspended and carried to the carbon deposits by the engine’s air flow.
This air assisted nozzle is superior to any other nozzle available for carbon removal.

Chemical Layering (Patent Pending) removes more carbon because it alters the
application of chemical mixtures between chemical A and Chemical B in on/off
cycles, then washes the induction system with Chemical C.

Micro-Burst Injection Technology (Patent Pending) delivers the maximum amount
of chemical during the cleaning process while still allowing the engine to run well.

3C Chemical A, 3C Chemical B, 3C Chemical C (Patent Pending) are laboratory
proven to remove more carbon weight from different carbon types than any other
commercially available induction carbon cleaning chemical, while having a low
HMIS heath rating of (2).

ATSICHEMICAL  atschemicals.com 800.572.6112



