Staying Out Of The Rabbit
Hole

The Path To Profitable Diagnostics



What We Wil Cover In This Class:

What Is The Rabbit Hole?
Why Do We Go Down The Rabbit Hole?
How Do We Figure Out We Are In The Rabbit Hole?

How Do We Get Out of The Rabbit Hole?
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What is The Rabbit Hole?




AThe Rabbit Hole is a place we
get lost when we go down the
wrong diagnostic path. When
we get stuck here, it costs us
time and money. When we are
In The Rabbit Hole our stress
levels go up and our logical
brain goes offline. We start
grasping at straws, we get
deeper in the hole, our
mistakes start to compound,

we may start throwing parts at
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tools across the shop!!
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Why Do We Go Down The Rabbit Hole?

There are many reasons we go down The Rabbit
Hole but | will list, what | believe, are the top 10.

TOP 10
)



Number 10
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happenswe could spend a lot of time diagnosing a problem that the
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more common with noise and vibration complaints but can happen

with driveability concerns also.

Whose job is it to get all relevant information from the vehicle
owner?



How Do We Figure Out We Are In The Rabbit Hole

This one is, unfortunately, difficult for us to figure out. The only real
way IS once we turn in our diagnosis, or worse, once the client picks
up the vehicle.

Without proper notes how could we know?

i JW9 e UK qr r



How Do We Get Out Of The Rabbit Hole?

Start from scratch on the problem the client wants
us to fix.



How Do We Stay Out Of The Rabbit Hole?

Here we canactually come up with solutions to this problem.

We must talk to the person responsible for talking the clients when
the vehicle Is dropped off or the appointment is made. This person
MUST get good information from the vehicle owner, so we do not

waste our time diagnosing the wrong problem.
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Th r'OWparts at It.



How Do We Figure Out We Are In The Rabbit Hole
Easy:

installed trying to fix the
problem.




How Do We Get Out Of The Rabbit Hole?

Stop everything. Back away from the parts catalog
slowly.

Think:

What problem am | trying to fix? Have | run any tests? What results
did | get? Where the tests that | ran pertinent to the problem | am
trying to fix?

If the tests wererelevantthen go over your findings. Maybe you
overlooked something.

If the tests were not relevanthn make a new game plan.



How Do We Stay Out Of The Rabbit Hole?

Do not install a part on a vehicle unless you can prove that
the part is bad AND will cause the symptom you are trying

to fix.



Number 8

We alreadyTHINKwe know what is
wrong with it and we work very hard
to prove ourselves right.




How Do We Figure Out We Are In The Rabbit Hole

AYou will have to be very honest with yourself!

ADid you make a diagnostic assumption before you did any tests?

AWere the tests you ran meant to lead you to the actual problem or
to proving what you assumed was the problem to be correct?
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system or the problem?



How Do We Get Out Of The Rabbit Hole?

AStart from the beginning.
ALet the test results lead you to the next logical step.
AProceed until you have determined the problem.

Als really is that simple. | DID NOT say easy, but just a simple
process.



How Do We Stay Out Of The Rabbit Hole?

ANEVERmMake an assumptionabout what a problem is going to be!ll!
AAlways let the test results show you the logical path.
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AYou must let the data lead you to the conclusion of the diagnosis, whatever
that may be.
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the day all we want is a fixed vehicle!
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We use
Silver
Bullets.




How Do We Figure Out We Are In The Rabbit Hole

Another easy one:

We looked up on the internet that 342,000 Mass Air Flow sensors
caused this problem, so we threw one on the catr.
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How Do We Get Out Of The Rabbit Hole?

Take the part off the vehicle and do some actual testing.



How Do We Stay Out Of The Rabbit Hole?
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| actually haveno problem with someone usingldentifix. As long as
they are using the site to learn about the common problems on a
vehicle that pertain to what they are trying to fix. THEN do the
actually testing on the component BEFORE anything gets

condemned.
| feel this is no different tharlN E 7fiorh manufactures.




Number 6

* There are multiple
codes, and we don’t
know which ones
are pertinent to the
problem we are
trying to fix.




How Do We Figure Out We Are In The Rabbit Hole

This one can be tough to figure out. The easiest sign is that we are
pinpoint testing a component that will not cause the problem we
are trying to fix.

Maybe we have found a bad part(s) (that we actualtgsted and it
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fixed.

Or we are going down several different paths jumping from code to
code.



How Do We Get Out Of The Rabbit Hole?

Look at all the codes and start to separate out the ones that are
obviously not pertinent.

Once those are out ofyou mind, research the other codes and see if
any of those need to be takemff of your list.

Once the list is narrowed down you can start making a logical
diagnostic plan.

We will get a better understanding on how to determine which
codes are important later in this list.



How Do We Stay Out Of The Rabbit Hole?
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|

AThe part we replace
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problem. Is the part
defective? Did we
misdiagnose it? How
do we prove it one way
or the other?




How Do We Figure Out We Are In The Rabbit Hole

AYou tested the part.
AProved it was bad
Alnstalled a replacement part.

AThe problem is the same.



How Do We Get Out Of The Rabbit Hole?

AGo back over your data
ADoes the data show that the part was bad, or did we misread it?

Alf we misread it then start your testing from that point, determine
what the next logical test is and continue

Alf we did NOT misreadtq 6 JU LLUB B B B B



We Really Only Have Two Options:

AEither theG ¢ | q

are trying to fix, even thoug
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N It was a bad part.

AOr the part we installed is defective.
ANow we have toprove one of these correct.

AThe easiest way to do this is run the test(s) that proved the original
part bad on the replacement part.

Alf the part tests bad than trust your data.
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example later onin a case study.
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How Do We Stay Out Of The Rabbit Hole?

AMake sure you are confident in your tests and in your analysis of
the data you get from the tests

ATry to purchase the best parts you can. (This Is not always easy
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proper tools for
the job.
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Is the Scan Tool, you have available, able to get into all the system
necessary to diagnose the problem?

Is the Data on the Scan Tool Reliable?

If you are dealing with an electrical circuit or sensor; do you have a
a scope? Is it able to show the signals you need to see (Speed,

Definition etc)?

Do you have the information sources (Service Information) that
nave all the necessary information for the system you are working
on?




How Do We Figure Out We Are In The Rabbit Hole
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Alf our Service Information is giving us obvious wrong information.

Alf our Service Information is giving us NOT so obvious wrong

iInformation. This one is a very bad situation!!!



How Do We Get Out Of The Rabbit Hole?

AOnly one way:

AGet the proper tooling for the job at hand!



How Do We Stay Out Of The Rabbit Hole?

ASee the last slide.

This Photoby Unknown Author is licensed undeCC BY¥SA


https://commons.wikimedia.org/wiki/File:Emoji_u261d.svg
https://creativecommons.org/licenses/by-sa/3.0/
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to pinpoint test the
necessary components.

We get In a hurry, or we
get LAZY!




How Do We Figure Out We Are In The Rabbit Hole

AWe sit in thedrivers seat, staring at a scan tool for a very long time.

AWe stand in front of the car staring at the engine bay for a very long
time

AWe try everything we can NOT to take something apart to gain
access to the component that we know needs to be tested.
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thing that does matter.



How Do We Get Out Of The Rabbit Hole?

AJust BUCK UP and get to the component, that the data hiesad
you 100, SO you can test it.



How Do We Stay Out Of The Rabbit Hole?

AHave the understanding that sometimes we will have to take
things apart to gain access for testing.

AIF it is going to take more time than you have been allotted then let
the client know you will need additional time to gain access.

AHow would we charge for that?
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the data that we are

analyzing.
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How Do We Figure Out We Are In The Rabbit Hole

AWhat | see here are guysstaring at the screen, either scan tool or
scope, for a while.

ASometimes is does take a bit for us to see the problem in scan or
scope data BUT usually we should see fifairly quickly.

Alf you are struggling to determine if the results of a test are good or
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data should look like.

Alf we know what good looks like than bad usually pops opiretty
quickly



How Do We Get Out Of The Rabbit Hole?

AWe might have to enlist some help to look at the data and give us a
direction. There is nothing wrong with this!

AWe may have to look on sites for known good data to compare.

ADo we have a similar vehicle on the lot we can get known good
from?



How Do We Stay Out Of The Rabbit Hole?

AWe must test on known good vehicles. | cannot stress this
enough!

Alf we only ever look at bad vehicles we will ALWAYS struggle.
ARental vehicles are a good option.

AAfter we repair a vehicle run the tests again so you can capture
good data. Always save this data.

ASAVE ALL GOOD AND BAD DATA. Keep it organized in files.
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the system we are
working on!!!!




How Do We Figure Out We Are In The Rabbit Hole

AThis is, BY FAR, the most common problem | see.
AWe have no diagnostic direction.
AWe jump from test to test without any logical pattern.

AMany of the previous items will manifest themselves because of
this problem:

We will not understand the data. We will sit and stare at
screens or the car. We will throw parts at the car. We will replace
the same part several times, etc.



How Do We Get Out Of The Rabbit Hole?

AWe must go to our Service Information and read how the system
functions. We can find this in Description and Operation.

AThen we must understand how each component functions inside
that system. That may be in the sam#cation or we may have to
look deeper into the component Description/Operation.

Alf we are diagnosing electricatomponents we must analyze a
wiring diagram and understand it.

AWE MUST READ about all the systems that are involved. It could
be several.



How Do We Stay Out Of The Rabbit Hole?

ADoing all the thins that are listing on the previous slide BEFORE
you go digging into the problem

AFigure out the system you are working on and do research on that
system. And all the other systems that could interact and cause
the condition you are trying to fix.

ADo NOT think that because you have worked on a similar vehicle
before that the systems will function the same way.

AWhen you have multiple codes, understanding the system will
help you determine which codes are pertinent to the problem you
are trying to fix.






CASESTUDIES




2017 Dodge Journey




2017 Dodge Journey

AClient states that the steering wheel controls for radio, cruise
control and center dash display do not function.

AMiscommunication in the shop caused the clockspring to be
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AAfter clockspring was replaced the problem was not fixed.

AFurthertesting was done, a tech support line was called also, and
the right side steeringwheel control switch was replaced.

AAfter this wasreplaced the problem still was not fixed.



| was calledto getinvolved

AQuestions | asked:

AWhy did theclockspring get replaced?
AMiscommunication with a tech that was leaving.
AWhy did we replace the right side switch/module?

AWe had LIN bus activity at the switch but it would not control
anything. Tech support representative confirmed switch was the
problem.



Ok, now | have a basic understanding of the
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SPEED CONTROL SYSTEM SPEED CONTROL SYSTEM
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This connector Is at the base of the
clockspring

MODULE-STEERING CONTROL C4

]
=

Harness Family: IP
Cavities: 9 5
Color.
Gender. FEMALE
Part Description: 316988-6
Engineering Name: Mod_Ctrl_Steering_W_EVIC

Connector No: D3816D
Option: Standard

o= 10
=
=
==
n=m]n=.

e

S —

M Open In New Tab @ Zoom/Print
Pin Circuit Wire Color Gauge/Size Function _ Option
1 A929 RD 0.35 rusene+) (2 OOD B -1 {/\ EKE
2 D507 0G/WH 0.35 LIN BUS
3 D98 YE 0.35 CANC ()
4 D97 DB/WH 0.35 CANC (+)
5 F944 PK/GN 0.35 RUN/START RELAY OUTPUT
6 V71 VT/0G 0.35 S/C SIGNAL 1
7 V72 0G/VT 0.35 S/C SIGNAL 2
8 Va37 VT/BN 0.35 S/C SWITCH GROUND
9 2926 BK 0.35 GROUND




This Is the connector at the top of the
clockspring Under steering wheel.

MODULE-STEERING CONTROL C5

Harness .
. Steering_Wheel
Family:

Cavities: 7 J '—'l ] L

Color.

Gender, FEMALE \
Part % ‘!
M 6381001 Oooo

/—6

Description:
E"g'"::'::'s Mod_Ctrl_Steering_MOD_CTRL_STEERING

Conne(:;::Dg81 o 3] Open In New Tab @ Zoom/Print

Option: Standard
e Open In New Tab @ Zoom/Print

Pin  Circuit Wire Color Gauge/Size Function Option
1 7910 WH/YE 0.35 GROUND EXCEPT HEATED STEERING WHEEL
1 7926 WH/YE 0.35 GROUND HEATED STEERING WHEEL
2 D507 BK 0.35 LIN BUS .
3 A929 VT 0.35 FUSED B(+) /’\,[ o DA~ ]/\ € R, €
4 V72 YE/BK 0.35 S/C SIGNAL 2
5 V937 GY 0.35 S/C SWITCH GROUND
6 V71 GN 0.35 S/C SIGNAL 1
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Clockspringvas condemned.

SPEED CONTROL SYSTEM SPEED CONTROL SYSTEM
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New Clockspringvas installed.

ANhat was theresult?..............






Same problem! What now?!!

ASo that is two brand newclocksprings from Chrysler.
ATheywere different part numbers than original.

ACould they have been updated and now havethis problem?
ACould we have gotten two bad ones?

AShould we geta used one?

Al ran ajumper from the lower connector C4 B+ to the upper
connector C5 B+. Everything functions normally.
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THIS!




Sowhatdidwe do?

AWe ordered a usedtlockspring.

AOur thought was the new ones haveto be updated and they are
wired incorrectly.

AWhile we were waiting for the usedunit | performed a continuity
aqlJt qBB



Of coursetherewasno continuity
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Sothis just proves thelocksprings bad
right?




When the new useclockspringcame in |
performed the same test.

AAnd guess what?.........



THE SAME RESULT!!
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Are we down The Rabbit Hole?
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What is a logical path out?

AWe know we have no power to thaght side steering wheel
switch/module.

AWe know whenwe do have power to it everythingworks.

Al worked backwards from that point. | tested for continuity from
the connector C5 B+ to every pin on the lower part of the
clockspring.

AWhat did | find?



ontinuityto connectorC1 Pin 3.

2017 Dodge or Ram Truck Journey FWD L4-2.4L 3C4PDCGBBHT548371
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STEERING CONTROL MODULE C1
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MODULE-STEERING CONTROL C1

Harness P
Family:
Cavities: 6 ! l J .
Color. l I l 6
Gender. FEMALE \ /_
) ?art 38100-1 xl oo oo !
Description:
Enai .
NGINeenng,,  4_Cirl_Steering_W_EVIC
Name: - @
tJ Open In New Tab Zoom/Print
Connector D3816A
No:
Option: Standard
m Open In New Tab @Zaom/PnnI

Pin Circuit Wire Color Gauge/Size Function Option
1 7926 BK 0.35 GROUND
2 D507 0G/WH 0.35 LIN BUS
3 A929 RD 0.35 FUSED B(+)
4 V72 0OG/NT 0.35 S/C SIGNAL 2
5 V937 VT/BN 0.35 S/C SWITCH GROUND
6 Vi VT/0G 0.35 S/C SIGNAL1




Soltestedfor B+atthat Pin on the vehicle.

MODULE-STEERING CONTROL C1

Harness
Family:

Cavities: 6 J '—‘[ L[] l_

Color.

Gender. FEMALE \
P Xl \{/
art 638100-1 [ O A |

/—6

Description:
Engineering\ .\ c11_steering W_EVIC

Name: (¥ open In New Tab @ Zoom/Print

Connech:(: D3816A P
Option: Standard
(3 Open In New Tab @ Zoom/Print

Pin Circuit Wire Color Gauge/Size Function Option
1 7926 BK 0.35 GROUND
2 D507 OG/WH 0.35 LIN BUS
3 A929 RD 0.35 rusene) (NO B+ HERE
4 V72 OG/VT 0.35 S/C SIGNAL 2 ’
5 Va37 VT/BN 0.35 S/C SWITCH GROUND
6 \'a VT/0G 0.35 S/C SIGNAL 1




| jumped power to thainand everything
functions normally.

ANow |have tofind out why we have no power at
connector C1 Pin 3.

AUnfortunately that connector is not listed on any wiring diagram
for the steering column. Not that | could find anyway.

Al checked Alldata, Prodemand, Motologic and Chrysler OE.

ATheonly thing | could find on connector C1 was a pinout for the
connector itself.



H
Wée Ul WnRUEO G !

FUSES - BATTERY

f WHY 2 GupédR lephtllddRiBglAtiiring
| Nl ¢ 4

FUSES - BATTERY FUSES - BATTERY

FUSES - BATTERY

clRgUIT

HLINE- INLINE

S5

INVERTER
ZoaoL

cLUSTER




2 EMMBILY-
CISTRIBUTION
c ER-
INTERIOR

&
0
I
A

o

(=133
dlin

o
b




OhMY Goodness!!! Could this be the
problem?




Now wehave taind that2 ampfuse.
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