Your engine can’tlie

\

TECHNOLOGY

Engine Polygraph@nginepolygraphcom)

Users Guide

B oo ]

Engine Polygraph Assessment

Version 4.0
ARk Upper Engine 5
P——
il i Lower Engne 7
@mEa oo e s P Vohmetri B Score 1
[ [ e R o wser wrmn o Vae Satig 5
o oo e v wroerr | o
oA - usoLveLst - raex7 2 Warnings
OEa oo s o oo o
oEa oo s . P "
aEa oo o ot wros | wom Lowexhaust pressure. Check leakage
[ ERBEEEEEEEEE S
Wertical lines mark cyfinder intenvalks
Exhaust Crankcase
i
b "' f 1 5 3 i *
f"ll a_|| b, :r\ d,-f.e fﬂa-. b l:-u.dl_te: sa - o}A\
ﬁ al : { | o ] [ 1 H /
- R i oy | 5 I ' 1 2 :) - : \
7 R S AT AN U S AT U AT A N £0)
= / | s o)
© \ I .!j | | 1 # , IR A . .
€ T T TV T T L B S l1‘ .
i ! 'J . P | i { lg‘ 'I ol !' f‘," 10 4 i FIE | R E °
'y AR TR P IR S A N W
_ ‘, | Vo o l ! | ' i | ‘I !l e T
Vool L J \ 10 et e L L e
(I . * W | ¥ i oy
| g " ! v '
29.9¢ 103.6t_. !
i
f a b c f1 lha Ir el d b
[} I | s l|
8 I LtV { N J |
FE T “ l 0 A O 524 |_||l I l_lll_‘l ! I | J i * | ! J. [.t||l. rl
=2 D e T LRl A YA it
= Il \ I | - \ "
E | i
O_ | ‘ ! i [ ' ¢
‘ 97 ! 8d.4 =

© Predictive Fleet Technologidsic., 20%; Allrightsreserved Patentpending

Engine Polygrapbser Guide, ves.5

Pagel



© Predictive Fleet Technologidsic., 20%; Allrightsreserved Patentpending

Engine Polygrapbser Guide, ves.5

PagQ



Contents

T 0o [0 Tox (o] o HO TP POPPPPPRRPN 4
Why are the Signatures iMPOITANL?............uuiiiiiiiiiiiireee e e e e e e e e e e e e e e 4
The Engine Polygraph® appliCatiQn............uueiiiiiiiiiiieie et 5
The EPReader ProductiVity @LC.........cccouuueiiiiiiiiiiiiiiei e e e e e e e ee e e e e e e e e e e s s s s e s se s nnnnnnennees 7
REGISIITALION. ...ttt e e e e e e e e e e s e e e e e e e e e s b e e e e e e e e a b rrnneeeeeenann 7

PIICE K Y .ttt e e e e e e e e e e e e as 8
TS A I8 TN 1 T T P PSERRRRR 10
(o 00 (o) ANV o 1N 1= FT=1 o (o 10

HOME(DASHBOARDL..... ...ttt e e e e e e e et e e e e e e s snste e e e e e e e e e s ssaaeaeaeeeennsnnenees 11

IS [ = 1= OSSPSR 11
Searching for a previously stored SIgNAtULE.............cooiiiiiiirieeiiie e 11
Viewing the SIgnature retriEVE...........cooo oo e e e e e e e e e e e e e e e e e e e e e 14
Download an Excel spreadsheet of searched sighatures...............cccccceee e, 15
Correct @ MIStake 0N AN INAEX . ..ciiiiiiiiiiiiie e e e e e s e e e e s s snaaaaeeeeas 16
A 8 NEW SIGNATULE ...t ee ettt s e e e e s s s e e e e e e s s b b e e e e e e e e s anbrrreeeeeaaanne 17
How do Iget a new MANUFACTURER or MODEL added to thdoRalllist?..............cccoeeeeen. 19
Additional Signatures for a known OWNERHICLE ............ccccooviiiiiiiiieiiiiiieeeeeeeeeeeeeeeeeeee, 19

ENgine ASSESSMENT FUNCHIONS. ...ttt e e s s e e e e e 20

Search and Retrieval Of ASSESSMENTS........uuiiiiiiiiiiiieiie e e e e e e eebeeeeae s 21
The Engine Angel AssessmMent REPOLL...........oovviiiiiiiiii e 22
Assessment Report With Trigger SENSOL.......cccuuiiiiirieieee e 27

EXCEPLION REPOITS. ...ttt e e et e e e et e e e e e e s s bbb e e e e e e e annbnrreeaeeeas 28

REQUEST ASSESSIMEIILS. ...ttt ettt ettt e e e et e et s e e e e e e e e eeennr e n e e e e eeeerennnnnen 30
Request Assessments while Adding New SIgnNatULES............eevveeeiiiiiiiiiiiee e 30
Reques Assessments for Previously Added Signatures...........ccvvevveeiiniiiiiieeee e 30

Engine Polygraph Reader INSIAll............coooiiiiiiie e 31

AdMINISTrAtOr FUNCHONS ...t e e e e e e e e e e s s e e e e e e e nnnnbr e e e e e e e ennreees 31
L0 Y = Y = T =T [T o = o | S 31

SEArCH OF UBINGIMES. ...coi i ittt ettt e e e e st r e e e e e e b e reaeeeesansbnneeeeeeans 31
Edit User Data and AUtNOMZALION...........ueeieiiieieiei e 32
A NEW USER.... ..ot e e e e e e e e et s e e e e e e e e eeeeaseabaaans 33

[0 [ R @o] 0] 0= o}V F PO PO PPPR S PPPPTPRPPR 35

Create/Extend/Change SUDSCIIPLION. .........uuiiiiiiiiiiieeee e ee e 36
Edit BilliNG INO:. ..o e e e e e e e e e 36

Warranty and DISCIAIMELS..........u ittt e e ettt eeeeeeeeeeeeeas 37

(00014 r= To1 B U1 ST T PP PPUUPPPPPPPPPOt 38

© Predictive Fleet Technologidsic., 20%; Allrightsreserved Patentpending Engine Polygrapbser Guide, ves.5

Pa98



F Y o] 01T a0 13 I €] (o 1= T T PP 39
Appendix 2. PicoScope Settings for Engine Polygraph Signatures.........ccccevvvvveeviiviiiiiieiieeeeee 42

A newer version of this document might be available on our websitevw.EnginePolygraph.com

Introduction

The Engine Polygraph®a 'y F LILJX AOl GA2Y WAYy GKS Of 2dzRQ
(signatures) from an engine for future referendey R (12X 2LJiA2y I ff &% NBIj dz
Assessment reportA SenX signatureFig. 3 is a record of voltage from one or more
piezoelectricsensors recording pressure changes (pulses) from various dran internal
combustion engine. The value to these signatures is that internal combustion engines repeat

firing in the cylinders of the engine in a regular fashion. If everything is working well in the
engine, the pulses repeat in very regular waveferm
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Figure 1. A SenX Signature using a PicoScope PC Oscilloscope.

The above signature is from the exhaust (red) and oil dipstick tube (blue) from a 6 year old, V6
engine. The vertical dashed bars mark the boundaries of a 720° full 2 rotations of thehatink
which took174.1ms, indicating that the engine was running at idle66fL.7 rpm. (You might
notice that the oscilloscope indicates the rpm381.72 in the lower right corneButwe know

that we have a 4troke engine requiring 2 rotations for &llinders to fire once and this is a

V6; so the rpm is twice the frequency of thes##oke frequency).The cylinders are very regular.

Why are the signatures important?
In a 4stroke engine, each cylinder of a walihning engine fires during two rotations the

crankshaft (every 720°); in astroke engine, every cylinder fires during one rotation of the
crankshaft (360°).
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Ly Fy SyaiaAyS 6AGK | LINROfSY 2F WLIKEAAOFt AyidS
an abnormal pressure, resulting in anegular pulse that is quite obviousVe use the term,
WWKeaAOortf AydiSaNrAdGeQ G2 NBFTFSN (2 (GKS KSFR 3l &
ignition. Depending on where the signature is taken and the nature of the abnormality, the
problem can often be identifiedIn this way, an engine with a mechanical problem can be
diagnosed. [If the engine has tripped an OBD cAt® the engine shows physical component
compromise the problem might not be correctly identified by the code. Most codesuame

that the engine has no mechanical problems (no loss of physical integrity) but might have
sensor problems, or ancillary control system problems. If the enlg&semechanical problems,

the codemay wellbe erroneous.]

Over time, wear and tear on thengine will cause legban-failure variation from cylinder to
cylindera2dd Sy3aAySa NS y2id WoNR]1SyQ> odzi Ylye |
out. The cylinder that is changing the most is typically the one that will fail first. That ig vshy
AYLR2NIFYyG G2 wiz221 olFO1Q i GKS aA3ayl Gddz2NBa 21
cylinders are degrading and might need attention. By looking at the rate of degradation, one

can estimate theuture time of failure.In this way, the sea2 NJ RIF G OFy o6S dza SR
FIAEdZNBQ (2 3IAGS @2dz GKS 2LIA2y 2F YWNBWSY Gl
want to watch the videos on the SenX Technology websitey.senxtech.com

TheEnginePolygraph@pplication

The EnginePolygraphpplicationis designed for a shop of one or more peofiigechanics and
technician$ who will take SenX signaturein engines. It is necessary to have the signature
stored on your local computer, typically a tap in the shopwith your PC oscilloscop&he

local storage of the signature can be done without connection to the inteffie¢. purpose of
EnginePolygrapph & (2 | ff2¢ @&2dz (2 | G Gure®for ey URBEQ R
retrieval; the index dataand the signature are then sent to thEnginePolygraplpplication.
EnginePolygrapts a webbased application and database, so it is necessary that your canput

be attached to the internetperhaps at a later time, in case you do not have internet acaess

the vehicle.

There are three types of user accountgEinginePolygraph

1. TheAccount Manageiholds the credit card for payments and this account establishes
0KS WdzYoNBftfl F002dzyiQ F2NJ [ff FOlGAQGAGE
authorized bythe administrator(s)The username that creates the Company account is
called an Owner.

2. An Administrator account has authority to establish additionasernamesand de
activate usernamesfor use of the EnginePolygraptapplication. Administrators are
empoweed to create additional usernames, assign them as Administrators or not, and
change their status (Active or InactivBy default, theAccount Manageis setupalsoas
an Administrator account.

Page'l_)
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3. A non-administrator account that is active can search, adelede, & view signatures
and requestaind viewEngine Assessment reports.

Connect tothe EnginePolygraplapplication

withwww.EnginePolygrapbom You will get a

screen like what is shown Fig. 2

What is the Engine Polygraph for Engine
Signatures?

Sen) FirstLook? zenzors (www senxtech com)

provide “zignature’ curves from internal
combuztion engines that are uzed to
determine the integrity of the phyzical
condition of your engine and helpz you
diagnoze mechanical problems.

The Engine Polygraph iz a8 machine-leaming
software that zcores pulze-data from SenX
FirstLook® piezoelectric zenzorz of
reciprocating enginez developed by Predictive
Fleat Tachnologies, Inc. [PFT). The scorez
indicate the relative intagrity of the phyzical
engine components. Thiz provides valuable
input for engine diagnoziz, or azzezzcment to
eid in buy-zeli negotiations.

By uze of the methodology described in the
uzer manual, you can keep the reportz before
& ‘repair’ and compare thoze with the report
following the “repair’ to uze az an ‘Engine
Polygraph®’ verifying the efectivensss of the
repair. Engine Polygraph alzo allows you to
store theze signatures for later recall to
compare signatures for the same engine over
time or to compare signatures of engines of
the zame model with differentizzues. The
reports are dizplayed on the Engine Polyzraph
zcreens, zent to & specified email addresz az 2
PDF report or zent to the Engine Angel
databace, ifthe vehicle (engine) owneriz an
Engine Angel uzer.

The Azzezzment report analyzes each cylinder
from the exhaust and crankcaze pulses
detected by the SenX zenzorz. Engine intagrity
zcores are provided with graphical
prezentation of the cylinder-by-cylinder data.

Detailz on how the SenX FirstLook® works and
how Engine Polygraph analyzes the dats,
pleaze watch the videoz on our Video library.

ENGINE POLYGRAPH

ENGINE ANGEL

FOR ENGINE SIGNATUR

What is the connection to Engine Angel?

|f you reprezent a Fleet operation, you
probably know of Engine Angel
(www.engineangel com/, a web-bazed
application to provide Fleet Management
inzight by integrating data from various
zources from your engines (ECM and Engine
Polygraphl. If you are a zervice providerto s
fleet that subzcribes to Engine Angel, the fleet
can authorize you to provide Aszeszment
reports to their zystem automaticelly.

How do | participate with Engine
Polygraph?

Engine Polygraph iz available with or without
a zubzcription, allowing you some flexibility in
trading off volume of requestad reportz for a
lower {or no} zubzcription price. You may want
to have sach report charged individually, or
purchasze a zet of reports ahead of time ata
reduced rate.

Your SenX product distributor may provide a
‘Product Key' that can be entared at
regiztration to allow you flexibility in
subscription cost vs. cost of reports. You may
register az 8 new customer now, with or

without a coupon.

Pleaze contact us to get a representative to
call you,

Email support@enzineangel com or call uz at
1-844-ENGINE-4 (1-844-352-4634)

SenA_J.

TECHNOLOGY

Figure 2. Landing page femww.EnginePolygrapbom.
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Notice that you may select the language you wish to use from thedowh list of supported
languages near the top right of the border panel.

Below the Log in boxhere is a list of documents that you may download by clicking on them.
And below that is a list of videos to provide additional information about engine polygraph in
the FirstLook® sensor technology.

TheEPReadeproductivity aid

Although EnginePolygrapk a complete application enabling data collection, report generation
and signature/report storage and retrieval, we also provide EPReasler PC software to
simplify the data collection and transmission to the Engine Polygraph web application. After
implementation of Engine Polygraph, you may use it to download and install the EPR8ager
below.) The EPReader Installation and Users Gua@ be downloaded from the Engine
Polygraph sigiin screen.You can also find th&ePReader Quick Stamstruction set to
summarize the stepwhen using EPReader tbtain a signature from an engine.

But the EnginePolygrapapplication contains the screens to register your company, provide
administrative functionsand allows access to the history of yogretures and reports.

Registration

The first time you Log in, you must regisy@ur companyas a hew customer and subscribe to

the service witha credit card in order to proceed. You will want to read our Privacy Policy and

our Terms and Conditions be®you actually uséhe credit card in order to feel comfortable

that we will respect you and any data you present to us for safekeeping. As mentioned in the

t NAGFO& t2ftA0@s &2dz Ydzaad Fftft2¢ O221ASa G2 oS
Y S Kdion for your computer.

If you do registeyour company for a subscription danginePolygraphyou will want to select a
Company Usernaméhat identifies the company; as an administratprovide your name and
contact information for communication withsuin case of questions. When you advaircéhe
Companyand turn this responsibility over to someone else, change the name and contact
information on thisCompany Usernamaccountto reflect the new person.

As an Account Manager, yomay add any other pgide you authorize (or remove
authorization) to have Admin or Account Manadarthority.

As an administrator, you may add any other people you authorize to access any of the
signatures anyone in your shop inputs to the database. Any user so authorized can input new
signatures or change the index content on previously entered signatdresy nay also
request SenX Assessment Repo8s.it is important that you have each person in your shop
who will need access to have their own username and password.

Page7
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But first, you must register your company and yourself as administrator. Fill out the NEW
CUSDOMER REGISTRATION sctegn 3)

NEW CUSTOMER REGISTRATION

Company long name Company short name Address 1

Address 2 Country Region

UNITED STATES

City Postal Code Website

Price Key Phone Email

WELCOME

e QL Ry CONTACT
INFORMATION AS ACCOUNT
MANAGER

Username Password Repeat Passwaort d
First Name (Given name) Last Name (Surname} Email

Repeat Email Phone

»

CAIdzNBE od® { ONBSYy AYIF IS F2NI wwS3IAauaSNIl+La | ySg

You will notice that when you identify your comp&hgountry by selecting an appropriate
entry from thepull-down that the appropriate State/Province/Region coda#i appear for you
to select the one that is appropriate for your company.

Price Key

On the NEW CUSTOMER REGISTRATION screen, you will see the WHEICE XY our
SenXEnginePolygrapdistributor might have provided you with anoth@rice Keyo give yu

an alternative pricing program with a different balance between subscription and reduced
assessment repofprices. You may enter th&rice Keynto the PRICE KHE¥¢ld andSAVE itthe
appropriate pricing will be applied.

After you have completed the registration, you are presented@REATE SUBSCRIPpHE.

PagB
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Order Total N

Contact Info

Blue Mountain

repairs@nswaus.com

Billing Info

Expires  o1-January v 2016 v

Select State v

United States ¥

SUBSCRIBE

Figure 4. Billing information to provide credit card information for secure payments for any

subscription fees and Engine Assessments.
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After you submita valid credit card for processing, you wik presentedhe following screen
(Figure 5)

§ Ly é 2 - : o COMPANY HELLO! CEIEESRY m
%&g Engine Polygraph for Engine Signatures

HOME SIGNATURES ASSESSMENTS ENGINE POLYGRAPH READER USERS EDIT COMPANY

R P & g &

ENGINE SIGNATURES ENGINE ASSESSMENTS ENGINE POLYGRAPH USER MANAGEMENT COMPANY ACCOUNT MY ACCOUNT
EW AND MANAGE ENGINE EW AND MANAGE ENGINE READER INSTALL E D EW AND MANAGE COMPANY AND ANAGE YOUR USER ACCOUN

Figure 5DashboardVenu for asuccessfuhewly registered customer

You might want to click oflick onUSERSthen Add New Userto add the others (mechanics
and technicians) in your organization to authorize them to have accéss.may assign them a
password which they will have to change when they first Log in, or you may request that the
system generate a random password amehd it via email to them. They will have to eeshe
password on the first time that they Log in.

You may authorize anyone else to also be @aRYAYAAUNI G2NJT 2dzaG R2y
administration authority before you have authorized someone else to taker athat
responsibility.

First Timd_og in

A newly authorized person can Log inEnginePolygraphsing the password assigned by the
administrator, however, the User must reset the password before he/she can perform any
other system functionUse the My Acount option on the DASHBOARD panel to change contact
information or reset your passwor@Or you may click on your username in the upper right of
the screen to get the My Account screen.)

Forgot your passwor?l;

If you forget your password, click on tRergot Password linén the Landingpage You will be
presented a screen requesting your Usame.

1. If you enter a valid Useame, the system will send an email to tmail address in that Username
record.

2. The email will contain a link to use to resetygassword. The link is unique to your account and will
expire after 24 hours.

3. Click on that link, then enter and confirm your new password on that page.

Pagelo
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Home DASHBOARD

The following is the typical DASHBOARD thathnicianimechanic will see upon Lag (Fig.
6.)

HOME SIGNATURES ASSESSMENTS ENGINE POLYGRAPH READER

@ Py © -

ENGINE SIGNATURES ENGINE ASSESSMENTS ENGINE POLYGRAPH MY ACCOUNT
£W AND MANAGE ENGINE 10 AND MANAGE ENGINE L AGE YOUR USER ACCO

Figure 6. Dashboard/Menu presented to a successful log atbghnician.
Signatures

There are two times when it is important to retrieve a previously stored signature. First, if a
customer comes into the shop with a vehicle that you have previously serviced, you might look
up the details of that previous signature to save you time entedetails about the vehicle and

its engine again. Secondly, after you have completed storing the signatures for a vebicle,
will probably want to compare these new signatures wittie signatures that you have
previously storedor the same vehicleBy omparing the differences, deterioration of various
componentsover timemight be visible.

Searching for a previously stored Signature

Upon entry, theSgnatures panel shows a table of the most recent signatures stored from your
shop. Upon visual inspectigrou might find the signature that you are interested in, especially

if you are adding oner more signaturs to a vehicle that youecentlyworked on. You may
select either the edit or delete buttons, depending on your situati@ee Fig. 71j you lookat

the details by clicking the edit button, you can thelick on the tab button SIGNATURES to get
back to the signatures panel. Then click on the Add New Signature button and many of the data
elements from the record that you selected for edit will betbe add screen. (Be sure to verify

the ODOMETERRPM,and TEMPERATUREIds as they may well be different from the
previous signaturg

pagel 1
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§§ _4 [SeII ANV DEMOTESTINGSYSTEM JETRERI stop PErsONNEL [l (oG oFF
= S5
S 2

& SenXSignature Manager S

HOME SIGNATURES ASSESSMENTS

Add New Signature
show 10 7 entries
EHICLE MODEL ODOMETER DATE CONDITIO FILE
[ eat [| oelete | 103 60 557101 2016-02-20 Load
B33 x207 60 102754 2015-09-07 Load

Figure 7EDITand DELETE buttons are on tet side of the screen.

hy GKS {LDb!¢!wo{ YR !'{{9{{a9b¢{ aONBSyas IR
the data shown for each row. As shown below in Fig. 8, vehicle ODOMETER has engine RPM and
coolant TEMP (temperature) values at the time of the Signature. LikewiseCMEHAS OWNER
identification; (Engine) MODEL has MFGR (engine manufacturer), CONFIG (configuration), and
engine DISPLACEMENT in liters; DATE has LOCATION (identification of the place where the test
was done); CONDITIOMs the associated Pico Channels ahdw they are attached to the

sensors; and FILE provides any COMMENTS entered by the technician pertaining to this
Signature and the psdata FILE title. If you click on the FILE icon, the psdata file will be
downloaded to your workstation.

Figure 8. Examl 2 F NBadzt 6a 2F || WwWy2dzaS 20SN 2F RI G

If the signature you are looking for was stored some time ago, you may want to select the
G{SFENOK 9y3IAYS {AIAYylIGdz2NBa¢ 2y (KS dzLJLIBoXI NA I K
opens for you to select the columns you wish to search for specific values or ranges.

Add New Signature — Search Engine Signatures d
(@)
N ©
show 10 ¥ entries o
EHICLE ODEL ODOMETER DATE CONDITI
Eim l OWNER: JIMSOPERATION S60 557101 2016-02-20 Load |
\ )
[ edit J| oetete | X207 60 102754 2015-09-07 Load

[ edit [| vetete | TT210 560 102754 2015-06-12 Load





























































































