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Taking The Pulse of Your
Engine

Congratulatiens; en Your puUrchase ofi the: A/SiLookY

autemetive engine diagnoestic Sensol:. ThIs IS youFfirst
Stepraown a ead ofif easier and more: acculiate engine
diagnestics: Wit A/Si ook YeU Cain RBW HaVve: 2 nole

complete pIcilre: Gff an ERgINE’S PEreHmMance; quickly and
easily. Once yeu have learnead 1o USe: e Sensor
combIRed With thertiming chart yeu will lseranierteriina
pUrAt valves; vad Injectors and ether engine: Perfermance
problems witheut majer disassembly: of the engine...and
N a fraction of the time currently required. Coensider Mow.
long It may take just to remove spark plugs to perform a
compression test on today's engines.




Taking The Pulse of Your
Engine

FIrSHL 0K IS Unigue hecause! It looks) at pulses in engine
alrfilew;, allewWwinge| yeu ter display: the: pulse: eff you
Engine: on standand scope equipment. WWhlle scanners
INterRpPL the Iniermaten they receve fifom engine
SENsers and engine analyzers tellfus what the Ignien
Systeni 1S deing;, 1t IS alificulit ter SeeWhait Was: actt/al),
HapPRENING IR the engine Witheut Intrusive: tests. With
IS ook IRNYeUI diagnoestic arsenal it wWill new: e
possible ter see What Is dynamically: occuring| Inryeur
engine. Although this user's guide will fecus on
autemobile combustion engines, the EirstLook sensor
may alse be used with other gasoline and diesel four
stroke engines.




PACKAGE CONTENTS

1.

Sensor and Tailpipe
Tube.

. Fuel Rail and
Vacuum Adaptor.

. 6 Ft. Banana to BNC

cable.

. 25 Ft. BNC to BNC

Cable.

. BNC to BNC Adaptor.

. Also included is

Timing Chart and
copy of Instruction
Manual.




SOME THINGS TO KNOW

THE MASS THAT LEAVES THE CYLINDER
IS WHAT WE ARE LOOKING Al

THE MORE MASSHIHE HIGHEREE
SIGNAL

THE LESS MASS THHE LOWERFTHE STGNAILL

THERE ARE EXCERPTIIONS 1O THESE
RULES WHICH YOU WILL LEARN OVER
TIME




69 VOLVO DL

Yellow: anrews
lndicate time S A
PEetWeen #
cylinder spark plug
UIgQErs.

You need tharssminl
SEcond reaaing o
KNOW: ReW, much’ of .
this time: to assign’ s

i Channel Sweep __ Display Trigger  Cursors
{0 each cylinder — )
See fO”OWlng Chart <> ¥ to navigate Y to select, N to exit | 050804 | 11:208 |[]

T




Automotive Timing chart for 4 cycle engines.

Time Between Valve Opening Events (milliseconds)
Time to
Complete 1 Starting
Cyclein 4 Time Base
Engine Stroke  Reference
Speed 2 Cylinder 4 Cylinder 5 Cylinder 6 Cylinder 8 Cylinder 10 Cylinder Engine (ms) (ms)

(rpm)

150 133.3
175 114.3 cold crank
200 100.0 (]0]0]
225 88.9
250 80.0
300 66.7
350 57.1
400 50.0
450 44.4
{0[0] 40.0
550 36.4
600 33.3
650 30.8
700 28.6
750 26.7
800 25.0
850 235
900 22.2
950 21.1
1000 20.0
1100 18.2
1200 16.7
1300 15.4
1400 14.3
1500 13.3




How do you find the #1
cylinder?

Tail pipe readings; |-

are ofifset fremithe ; o A
UFIQQEr Irefelience. ==
IS 2CCOUNUSHON &
time from ignition =
fiflngl te exhaust =
Valve Opening. —

You need to
understand offset

tO pI’OpeHy |OCate ‘Ch1 Ignition: Probe | S10)] 14" || 200 me l3h1 ++;r f
prObIem Cylinder_ « & ¥ t0 havigate ¥ to select, M to exit | 050804 | 11:20a [




From the start of

your trigger point,

offset the cylinder Ne——rm—
like this S
4 cylinder ene

cylinder

6l cylinder twoe
cylinder

S cylinder three
cylinder -
This Velve fire ordergs
IS 1'3_4_2 Channel Sweey Display Trigger  Cursors

Bqt Withi the offset ‘cm (iion proben] J50RY || 200 m ‘ il ;qu:‘ A
|t IS read on the 4> ¥ {0 navigate Yto select,Nto it | 0508104 | 11208 ||

SCOpe as In this example #3 is the problem
2-1-3-4 It has an open wire




SAME VOLVO BUT PROBLEM CYLINDER
HAS CHANGED

Wihich cylinder & -« 4=
do youl think it ==
IS? =}

Remember the o=
offset 1-34-2" &=
reads like.

2-1-3-4

40 1} 100 120 140 160 180

Sweep __ Display Trigger

‘Ch1 IgnltmnProbe 5l kY. f‘uI‘ UUms ‘ Chid | || EI

¥ to select, N to exit | 05/0804 | 11:20a ||

Number 2 cylinder is correct




O3 JEEP GRAND CHEROKEE 5.2

I 1 I I
o ki sk E 500 m¥idiv ™

2 How te
USe the

timer chart ;j

40
Sweep __ Display Trigger rT gyer
Ch 2] Testlead A J,_I 200 ms Ghi

Y to select, N to exit 40?1?1]4 | 06:56p 4_




O3 JEEP GRAND CHEROKEE 5.2

u TThe time TSN [V
petween 1 &= Do uriy 3 500 mVidiy
Cylinder T
IgRIeR
IgQErs IS
186, 30ms

Using the J
chart you see
that you =

assign each |  sweor
Ch2 liestitead | =t 2000 Ch 1

mS > ¥ to select, N to exit 40?1?1]4 | D6:58p ‘




93 JEEP GRAND CHEROKEE 5.2

» FIRE ORDER IS ™=
1-8:4-3-6-5-7-2 o
WHICH READS) st
LIKE

- 5-7-2-1-8-4-3-6 m -
. USE THE =
CURSORS TO

SEE EACH T T
CYLINDER \— \ oo | [ ot |/ ]

¥ to select, N to exit | 07117104 | 07:00p [}

40




O3 JEEP GRAND CHEROKEE 5.2

.tk 4. 23 273
-0.43 0.14 0.&62
Freoquenc '_i,r 43 EZH=
Delta Ti 3. léms

_ GO rlght (050 S
dewWnI the: ==
ine —

40

Channel Sweep ___ Display Trigger Trlgger

\_|_|— 2 e e

<> 10 navigate ¥ to select, N to exit | 0FM¥04 | O7:00p ||




93 JEEP GRAND CHEROKEE 5.2

I I 1 I
o ki sl E @' 500 mvﬂu ~

4 REMEMBEr =
the offset
foreght
cylinders is

the last

three =3
cylinders, &= 4
getread &=

first

Channel Sweep __Display Trigger

‘W | el zooE \ il |||

==>_ 10 navigate ¥ to select, Hto exit | 0FMFo4 | OF00p ||




2000 JEEP CHEROKEE
LEAN INJECTOR

= This ene Is
iriggered offfi
1 IRjector se
e filst
CYIIRGEr starts
at S0 msi te
the el of the
UAQEER PoIRL

YOU can see
IeSS maSS iS i & 100 150 280 300 350 400 450 500
IeaVing tWo Of  Chammel  Sweep _ Display Trigger

the cylinders \w\ 0 ﬂILL_I

¥ to select, N to exit | 061604 | 07:35p |[4




2000 JEEP CHEROKEE
INJECTORS

= AFTER # 4 AND
6 INJECTORS
WERE
REPLACED

REMENBERIIHE
ONLEYSSYVIIGM
WAS A ROUGIH
IDEEANIDIA
PS06 CODE

THIS INEO
MADE A FAST

AND SIMBPLE EIX — e

THAT 1S HARD \:\ o T

TO PINPOINT < ¥ to select, N to exit JI]h1h’l]4 | 07:35p |3

M Fa M Fan Fo o Fa F F Mo




89 SABLE 3.8 CRANK TEST

Disable fuel [ e
PUMP,, Criank: MR | oo A 500 mv
lofigle o

RIS test

CHECKS ENGINE E

i

Valve train
Unction

Youlcan see. W
the valves i
Working. SR
Or not, see ————Chamel __ Swer Dby Trgger

\% |5 [l oo | | coni| ] _|

<>_to nhavigate ¥ 1o select, N to exit | 0720004 | 07:48p [}

EE -

-1.50 I8




O5 INTREPID 3.5

» Triggered off
the fuel
pressure
HEQUIZOI Yo -
Can Le) SEe the! &%
actliai njector ==

I I 1 I I
_ 104y . 100 mVidiv

R

drop of each g M
njector -

“ This carhasa ™
dlfferent VIeW Channel Sweep __Display Trigger  Cursors

on each fuel ‘Ch2 Test Lead | || 200 ms ‘ Ch1 ||| _I

ral I « » ¥ to navigate Y to select, N to exit | 0511004 | 0%:06p |~

10,00V 1E.143ms
40 Kl a0 100 120 140 160 180




TOWN CAR
INDJECTOR RAIL TEST

Actually see the velume —
difference hetween the —I
INJECLOrS

JUst disconnect the
fuelf pressure regulator
ese and plug itk Next
COMNECT thHeNmpuIse
SEnser to the fuel
pressure regulator

You ane new! reading
the pulses created by
the diaphragm: as the
Injectors epen and —

The IeSS VOIume not as Channel Sweep DlsplayTrlgger Cursors

much! of a drop, the \cm Tesiiean | Isowan| | 200 \ e \

more VOIume the - » ¥ 10 havijgate ¥ to select, N to exit | D274 | 08:41p ]
deeper the drop off




Basic Theory.

It IS Important to note that changes In timing advance,
pIPE Iengtiaranadl effiects ofi tuned exhaust Wil have: an
Impact R WaVveloHm ouUtpuLs:  Semewavererms will
e alimost PEMECE UL euhers Will sieW: ther effecl Gif a
iuned exiaaust: system. Engine: prokiems willfalways
calise afilcilation of thierWavelenm thal EXtenes
AlPEVE! O)F EIoW the average: off the eiher cylinders.
FRISI IS Wherne comparative: analysis of CylInaers
pPecomes Important. I general the more symmetrical
the waveform and distribution abeve and Below! the
Zero reference line, the better the condition of the
engine. (Reference Figure 14)




Basic Theory.

Conditiens caused: by lack of fuel or lean burn
Willfcause: a drop-oeut: Inl the Waveiorm,

2reblems resulting) inl excess; fuell (dirty. Injectors,
9001 CombUSHien, dirty pIlgs, pltg wWike
Prenpiems) willFsheWwW tpras aradrep=oui IR the
Weavelori ielieWee by aniRcreasen Waverenn
APEVE! ZEKE as the eNEINEWOIKS 10, COmpPEnSsate
e ther excess fitel as It 1S hurnead in the maniield
(reference figure 14). This Is the werk of the
computer and exygen Senser In teday’'s engines.




Figure 14

Engine firing order is 1,6,5,4,3,2 and the trigger Is on cylinder #1;
the scope pattern as seen through the exhaust is read as 3,2,1,6,5,4
afiter taking inter account the required: cylinder offset.

GM 3800 V6 Engine data collected using sensor at

tailpipe of engine, number 3 plug has been disabled by

shorting out sparkplug.

s

Point at which

Valve opens.




Four cylinder Honda. Firing order Is
1-4-3-2; Order of display Is 2-1-4-3.

Y
2.0

1.6
1.2
0.8 ;
0.4

0.0
-0.4
-0.8
-1.2
-1.6
-2.0




Let’s make sense of what we see.
Same 4 cylinder Honda.

“Number ene trigger Vv
events 20
»Use thel chart to time T Eaci
it out ; Exhaust Valve Close #1
" L /

> Ihere is 160 ms ‘

petween # 1 trigeenng
evenis;

> liameans,onra el

cylinder enagine: the rmem
IS 750.

>\Which means 40/ ms

PEr cylinder:

»On| the: cycle arrews

the lightly’ shaded half;

are the combustion 10Sep2002 17:58
cycles and the 1 4 3

unshaded half are the Firing order is 1-4-3-2; Order of display is 2-1-4-3
Time between timing marks on number 1 cylinder is 160ms

exhaust CyCleS . Engine RPM is 750 rpm and time between cylinder events is 40 ms.




QUICK SCOPE SET UP GUIDE TO
IGNITION TRIGGER SET UP

You will'need a dual trace scope.

Place EirstLeck pulse sensor in tail pipe at least 4 inches.
Trigger the scope on either trace A or B to # 1. ignitien wire.
Use the other trace fior the pulse senser.

Remember te) Set trace 16 AC velts and velts scale willlvany/ depending en RENMieli engine:
iRy v er 2v:fer a cold cranking| test:

Eer aniidie test; tiy 5v: OR 10V scale:
Same: higherveltage fer a 1500 REVFer 2500 RPMiead test:

HIVIE GUINIDE

Set time: te1 600ms er 1 Sec for a cranking test wer view: all cylinders.
SEet time: ter 200ms or scepe! screen; to view: all' cylinder at idie:
Set time: te) 100ms er 50ms for a'leaded or higher RRPIVI.

Using the ofifset; the cylinderwillrappearin the order just to the rnght eii the trigeer point
on the Ignition| trace.

Place FirstlLook Pulse sensor in the tailpipe at least 4 inchs.
Trigger the scope on either trace A or B to #1 ignition wire.
Use the other trace for the FirstLook Pulse sensor.

Remember to set trace to AC volts and volts scale will vary depending on RPM of engine.
Try 1v or 2v for cold cranking test.

For an idle test, try 5v or 10v scale.
Same higher voltage for 1500 RPM or 2500 RPM load test




QUICK GUIDE TO
INJECTOR TRIGGER SETUP

Use either trace A or B to #1 Injecter controli signal;, use
RIS trace el YoUI tHgaEr:

Place’ EirstilL ook SENSer prelhe at least 4 neches Intertallfpipe:
CORNECT the euer trace: te) pulse  SEnser:
Use same timer andiveltage scale asimentionead earier:

NeW: the: enly  diiiferencewillFve that the that the Rumier
ene cylinder will'appealt 20-30ms; to: the' lefit of the trgger
poINt.

The Jeep Cherokee example in this manual demoenstrates
this.




Quick Guide To Vacuum lfests

Use the same: scope guide: lines asi mentiened
eanlier.

IHEOK Up; the! Firstilook SEnse)t tera vVactun line
commen terall cylinders;, SUchIas the biake
IOESLEN, Iif poessikie:

Now. the: eylinders in: the offset will-lbe inr the: fire
erder Just to the rght of the trgger point.

This Is a goed way: tor see the intake valves.




Injector Rail Test

This Is one of the fastest ways to see Ifi there Is a volume
difference between any of the Injectors.

Just remove; the vacuum line from the fuel pressure regulator
and plug It. Now hook Up the Impulse sensoel to) the; fuel
pressure; regulator nipple:

TrIgQer the scepe onl either 1 IRjecter o #1 Ignitien Wire:
THENE IS o ofif Set to think aboeuit-here. ey willlsnew: tpiin
e Correct e oraer:

Set the tirace: UprwWith the puUise  SeRsor 1o elther 1V o5 2\ 26
scale; time IS conpsistent Withrall ether tests;

AS the Injector pinties  openiand ¢close, the SENsor reads the
pressure drops that the: fiuelf pressurer regulater diaphragm
creates.

All"that 1s lefit IS te See ISt WhIch Injector amplitude: IS higher
(more fuel) or lower (less fuel).

As with' alll ofi the tests mentioned it Is very important to
practice on known; good cars and create certain conditions to
see how they compare.




Warranty

SenX Technology, LLC warranties the products described herein for a period ofi 1 year under normal
use and service from the date of purchase, that the product will be free of defects in material and
workmanship. This warranty does not cover ordinary wear and tear, abuse, misuse, overloading,
altered products, or damage caused by the purchaser connecting the unit incorrectly.

THERE IS NO WARRANTY OF MERCHANTABILITY. THERE ARE NO WARRANTIES WHICH EXTEND
BEYOND THE DESCRIPTION HEREIN. THERE ARE NO WARRANTIES EXPRESSED OR IMPLIED OR ANY
AEEIRMATION OF EACT OR REPRESENTATION EXCEPT AS SET FORTH HEREIN.

REMEDY

SenX liechnolegy, LLC sele respensibility: and iability, and purchasers exclusive remedy: shalltlae limited
te the repair orfreplacement at Senx Technelogy: eption, i a palt or parts not confomming tes the
warranty. All'preducts requirnng Warranty, service: shalltlhe returmed terSenx liechnolegy within 1 year of
purchiase; shippingl prepaidk Senx lechnelogy will return repaired or replacedl products; ter the purchaser
Via prepaid ground transpertaton. Inrner event shallfsenx iechnelogy: e liakle ier damages eii any/.

nattre; incliidingrincidental o conseguential damages; including but ot limited te any damages
resulting firem nen:-coniermity, defect Inf matenal er Werkmanship:

Neither Senx Tiechnelogy LLC nor its afiiliates shall e lialkle to the purchaser off this preduct o third
parties fior damages, Ie55es), CoSts, OF expPenses ncurred by the purchaser or third partes as a result of:
accident, misuse, or aluse off this, product or unautherized moedifications, repairs. or alterations; te this
preduct, or faiure: te strctly comply: withr SenX Technelogy:s eperating andl maintenance: INstructions:

INo part of this publication may be reproduced, stored inia retrieval system, ox transmitted in any form
or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior
written permission off Senx Technolegy, LLC.

For support questions or warranty assistance contact:
SenX Technology, LLC
738 South Poseyville Road
Midland, MI 48640
Phone 989-832-8898 Fax 989-832-8908
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