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WARRANTY

O

Robert H. Wager Co., Inc.’s full, legal warranty statement is printed on the following page. Here iz a
quick overview:

The customer is required to return the malfunctioning unit freight prepaid to:

Robert H. Wager Co., Inc.
Attention: Technical Services

570 Montroyal Reoad
Rural Hall, NC 27045

Fleaze request a Return Authorization if at all pozsible. We need at least your refurn shipping address, a
contact with telephone and fax number {in caze we have questions), and an explanation of the type of
error message or problem you have encountered.

Robert H. Wager Co., Inc. will make the appropriate repairs as rapidly as possible (usually within three
working days) and retum the unit freight prepaid unless otherwize instructed.

If Robert H. Wager Co., Inc. findzs—at its 2ole discretion—that the malfunction was due to customer
abuse, misuse, attempts to repair, or other conditions caused solely by the customer, the wamanty is
void. The unit will be repaired in the nomal manner and the customer is invoiced.

In order to establish the date of your purchasze and match the serial number of the unit to our records,
we require the attached form “Warranty Registration™ to be filled out and retumed to us.

We reserve the right fo alter, amend, or adjust our warranty policy without further notice.
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WARRANTY

O

Seller expreszly warrants fo Buyer (a) that the equipment will comply with the description =&t forth
herein; (k) that the components and parts fabricated by Seller will be free from detrimental defects in
workmanship and materials.

If it appears within one year from date of shipment by Seller that the equipment does not meet these
express warranties and Buyer gives Seller prompt and reasonable nofice, Seller shall, at its option,
either repair or replace af its expenze, F.O.B. Zeller's works, but not digmantle or reinstall, the defective
parz provided, upon request such parts are ghipped freight prepaid fo Seller's works.

Thesze warranties shall not apply if eguipment iz subjected fo other than normal and proper storage,
handling, installation, operation and maintenance or to unauthorized repairs or alterations. Equipment,
components and accessories made by other manufacturers are warranied only to the extent of the
original manufacturer's warranties to Seller.

The foregoing warranty obligation of the seller shall constitute the sole and exclusive remedy of the
buyer and the sole liahility of the seller, except as zef forth herein and except as to the title it iz expressly
agreed (a) that there iz no warranty of merchantability of any other wamanty, express, implied or statu-
tory, nor any affirmafion of fact or promiges by Seller with respect to the equipment or parts or otherwise
which extend beyond the specifications mutually agreed upon in writing by Seller and Buyer, and (b} that
the Buyer acknowledges that it is purchasing the equipment solely on the basis of the commitments of
Seller expreszly set forth herein, in no event shall Seller be liable for special, indirect, or consequential
damages including, without limitation, anticipate profits.
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The Model 7500 Smoke Meter is in full compliance with the requirements of the SAE J1667T test
criteria—the current U.5. standard.

The standard requirements are:

40% opacity vehicles 1997and newer,

2o% opacity vehicles between 1950 and 1574
T0% opacity on vehicles 1973 and older.

We have prezet the passifail criteria to those points.

In addition, specific requirements for New York and New Jersey's test have been accommodated with
the appropriate screen prompts, error messages, and information in the prindowt.

The meter's simple design and portability makes it easy to obiain accurate measurements. It provides
an accurate means (£ 1%) of detecting and measuring the opacity of smoke emitted by a diesel engine.

The uze of the Model 7500 Smoke Meter promotes combustion efficiency for fuel economy and ensures
compliance with diesel emission standards set by environmental air quality codes.

The program document for SAE J1667T iz Surface Vehicle Recommended Practice.
It can be obtained from:

SAE International

400 Commonwealth Drive

Warrendale, PA 15096-0001

Telephone: T24/7TT6-49T0

O, if you have access to the Internet, a copy can be downloaded from the web site maintained by
California Environmental Protection Agency, Air Resources Board.

hitpheverwarh. ca.govimsproghdvip/sag) 1667 _pdf
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MIKHIIMUW I SVYESTEM REQUIREMENTS

FroOR CUSTOMER'S OWKN COMPUTER

Windows S8/NT 4.0%20000 P Operating System

CD ROM and 3 %" Floppy Drive

64 ME RAM, Penfium or Celeron 300 MHz or Higher

VEAISYGA graphics adapter with 300 x 600 min screen resocluftion

One USE port {for connection to DCU) - or - One 9 pin 2erial port Parallel Port, and a parallel port for
connection to the printer

*NT SP-8, or higher

Note:

If you are using your own system, there are some files you nesd to load that will match the
filter value and record them on your system. To load the information from the floppy disk
provided, see "Mew Filter Section” section.

To perform the actual filter calibration see “Sei-Up for Testing” section.

Pleasze call 1-800-562-7024, ask for “Technical Services™ and we will azsist you in loading the
proper file. Ingtruction Manual Model 7500 Smoke Meter (Mew Jersey Version) 14
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Data Collection Unit
The DCLU collects data from all attached sensors and commu-

nicates with the computer. The banana jacks (red and black)
allow a 0 -1 VDC output for a chart recorder.

Sensor Head Assembly (Partial Flow)

The partial flow senzor head iz attached {o the vehicle exhaust
in accordance with the criteria in the SAE J1667T document.
{The document describes the different stack configurations and
the placement of the sensor head).

The Partial Flow Sensor Head is shipped with a straight,

curved, and clamping style nozzle. The nozzles are attached
with simple snap buckles.

The Bayonet (straight) Nozzle

The bayonet (sfraight) nozzle hooks over the straight stack..

The Curved Nozzle

The curved nozzle has a stop that allows correct positioning.

The Clamping Style Nozzle

A clamping style nozzle i= for quick and easy place- ! M.—

ment.
COMPANTY




Cable

The conneciing cable is 25 feet long. An oplional 25" extension
cable iz available.

Power

The meter iz shipped with an AC Adapter’'Charger, which
cperates in 110V, The 12 V sealed, lead-acid cell battery will
allow up to 40 hours of continuous operation with a full charge.

Calibration Filter

A 2 Neutral Density Filter (Melles Griot) is supplied with the
system. I iz a small round glass in a special holder for the

J partial flow head.

A zpecial "Calibration" sequence iz available on the main menu
screen. it will prompt you to insert the filter as shown below.

The date of the last calibration will be added to your test print-
out.

Extension Pole

A telescoping extensgion pole is designed specifically
for each zyztem. It allows the operator to attach the

& senzor head fo the stack from the ground. ] M"‘
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Printer

An HP Deskjet. USB Port, full page portable, battery-
operated color ink-jet printer. Or any printer will oper-
ate under a Windows environment.

Carrying Case or Shop Cart

Several options are available to provide easy portability or
convenient shop use. Please call us or email
infoi@wagerusa.com fo discuss your needs.

; |
Shop Cart

———
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LUzed in a ghop =etting to provide easze of daily service.
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SVESTevi DESCRIPTIOWN

Model 7500 Smoke [Opacity) Meter System Components

Descripfion

Data Collection Unit (DCUY)

Power Supply Transformer 1100

Hewlett-Packard Desk Jet 450CHBI Printer

12V, Sealed, Lead-Acid Battery

Fuse

RPM Phototach Kit (wibase)

RPM Extension Cable

Reflective Tape, 1 inch wide (per yard)

Oil Temperature Probe

Oil Temperature Extension Cable 107

25" Connecting Cable

25" Extenzion Cable

*Partial Flow Sensor Head (lens set below)

Transmititer Azsemibly

Receiver Assemibly

Curved Mozzle

Siraight Mozzle

Clamp Mozzle

Extension Pole, Partial Flow Head

Meutral Dengity Filter .2 in holder (for PF head)

Serial Inferface Cable

SeriallUsSB Converier Cable

Instruction Manual

*PIN for senzor head azsembly iz listed without lens set
Please call us for any item not listed here.
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Design Criteria

The Wager Model 7500 Smoke Meter meets SAE J16ET specification, Appendix C, uging the required
algorithim.

Accuracy

The unit's accuracy iz = 1.0% nominal £ one digit. The system is inifially calibrated under clear stack
conditionz with checks at 0% and 100% opacity.

The accuracy of the unit iz verified by use of the .2 Melles Griot neutral density filter supplied with the

system.
Ambient Conditions
The unit operates in 327 fo 1207 F (0° to 507 C).

Fleaze nofe that under N.J A.C 7:278-24, additional ambient conditiong apply. This is addrezssed under
“MJ Ambient Conditions™.

Reliability

Zero stability at less than 1% drifi per uze. The pulsed green LED has infinite life expectancy. Check
filter provided for easy calibration. All zolid state electronics.

Applications The Model 7500 Smoke Meter can be used on any diesel engine, with primary applica-
tion in testing frucks, busses, and carz. Contact WAGER for special applications, such as stand-lby
power, mining operationg, railroad use, boating/maritime, industrial, etc.

Functional Description

The zenzor head consistz of two components, a light source (fransmitter) and a light detector (receiver).

When the unit is activated, the transmitter emits a light beam at a known intensity. As the light passes
through the smoke plume, some or all the light iz diverted.

The light detector measures the amount of light received, and compares thiz with the amount of light
being emitied. The difference between the two values is opacity. /
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Important;

Hew Jersey Regulation M.J.A.C. T:27B-4 requires a number of test criteria that are above and beyond
the SAE J1667 document. If ywou are fo perform festing in Mew Jersey, Pleaze be sure you are familiar
with all requirements =et forth in the document.

Installation of Sensor Head

Full Flow Head:
Position the sensor head over the top of the exhaust stack with the extension handle.

Parfial Flow Head:
Uze either the curved, straight, clamping style nozzle depending on the shape of your stack. The strong
magnets on the extenzion pole will aszizst in placing the head comectly into the stack.

Attachment of Connecting Cables

The connecting cable iz attached to the DCU and the senzor head azsembly by means of “MultiMate”
connectors. The ends of the cable have connectors that will fit into matching grooved receptacles.

Align the pins on a connector with the holes on it2 mating receptacle. Insert the connector into ites mating
receptacle. Lock the connector in place by screwing the locking ring clockwise until a firm connection is
made.

Repeat these steps for all required sensors.

Qil Temperature Probe

The oil temperature probe inserts into the oil pan as you would insert the nomal dipstick. Attach the
plug end as described above.

MNote:

The gil temperature probe requires approximately 90 seconds to acclimate from normmal room tempera-
ture to the engine oil temperature.

RPM (Photo-Tach) Sensor

Pull off approximately 1 inch of reflective tape provided with the system. If the damper is very new and

glossy, a small area may have to be smudged to make it matte. It iz recommended that the optical

zengor be placed at a slight angle {15 degrees) from perpendicular, so that only pulses

from the reflective marker will be received by the sensor. The sensor should be at least 1

inch from the reflective target fo avoid falze friggering. Attach the plug end as described J M'—

above. / ¥
COMPANY
Reflective Tape can be ordered per yard. Call 1 300 S62-7024 or write infoi@wagerusa.com.

—:—



O

Filter Calibration

Hew Jersey State Requirements require a valid filker calibration fo be performed every seven days. The
Model| 7500 software has been programmed fo flagh the red ilter calibration™ button when this is due.
[HJ Software revisions only)

ou will not be able to proceed with the test until thiz calibration has been performed. You can still
access the System Configuration and the Logfile Maintenance files while this lock-out iz in effect.

The Melles Grict Meufral Density Filter allows you o verify that that the system operates within the
acceptable range. Each filter's calibration range is 2et when the system is shipped.

If you are using your own computer, or if you have purchased a
new filter, a floppy dizk has been supplied which will add the
calibrafion values to your system. See next page for instruc-
tions.

Neutral Density Filter

To azsure continuous accuracy of the opacity test performed, a .2 Melles Grict Neuiral Density Filter iz
provided with the system. The system will lock out further use after zeven days, until the calibrafion test
has been performed. (HNJ Software revisions only)

After calibration sequence has been performed, the date of the test will be printed with each successive
test print out.

Hote: Meutral Dengity Filters are manufactured to very exacting standards. They have a /
finite life expectancy, which can be extended, if they are kept in a dry dark place betwesn 3
uses. WM#

/l: OMPANY
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New Filter

A filter will come with a floppy disk containing data required for the 7500 to calibrate properly. Youw will
only need to perform this task once for the duration of the life of the filter. To load the data on to the
CPU, start af the Wager DCU main menu and select "System Configuration”. Then, on the bottom left
zelect "Mew Filter”. Insert floppy dizk into the drive and click "OK" The system will promipt to replace the
file. Click replace. Remove floppy disk and store in proper place.

Filter Calibration Test

From Main Menu, press “Filter Calibration” button. Connect all sensor to the DCU and the laptop. Make
certain the system is tumed on, and the DCU has been reset. Press “Calibrate™ button with clear light
path. Systemn will prompt to inser the calibration fiter and then press “Start.” Allow the system to record
the filter value for approximately 10 seconds. It will stop automatically and check the fiter value. The
system will show either one of the following messages: Test Passed, updating calibration date. The
system will automatically update the 7 day calibrafion date. It will shut down the software for changes to
take effect. If the filter i outside the specified range, the system will display "Test Failed”. To re-test,
remove the filter and press the calibration button again. If the failure message continues, contact the
Wager Company.

SAEJ1667 Snap Acceleration Test

The Model 7500 Smoke Meter has been designed in accordances with the specifications of SAE J166T.
The meter will prompt the operator through the required test sequence, compute the average, spread,
and zero drift. Mew Jersey (Rev. 1) 21
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WNSTRUDCTIONS

e . |Connset DCU o the laptop using | Tum the Eaptap on.

Connect all sensor head, RPM e supplied Interface cable. (You | Location of "OM" butban varkes.
Sensor and Ol Tempsratura might want ta connect the printer at] Flease review your compuier's
Probe ba DCUL Tils ime 35 well). manual, If your unit ks different.

n the Wager 7500 program
E:ﬁﬁgu'menhutlmmgmr o Press the Fiiter Callbration Dution

Turn oM the DCU, press the mause on top of fe deskiop loon and Tollow on soreen Instruclans.
RESET button. marked “Wagendcy”.

*This system needs to be configured one time only upon initial set
up. In this field you may enter company name, telephone number,
test location, date, etc.. It is important that you enter your DEIC
number at this time.

To access this, press the System Configuration button on step 6, and
Save settings. After saving settings, a pop up diolog box will appear.

Click REPLACE and the press the back button until you return to the

main menu.

If you have purchased a complete system including the lap top com-
puter, your comm port has already been preset by the factory. Please
do not change this number.

If you have purchased the basic system and are using your own lap

top computer, please contact Wager so that we may assign a com-
port number for you. h

T




Carnect all sensors ta DCUL
Alar PII:'I'H'EI"I"IQ o e DCU,
press tha rased buthan

Daouhie cick on “Wagendou®
icen o lawch safbwara,

.---------------}
WAGER
EECRAT
[ e
™ |
...... e |
—a | —as |
O tha mgin many, Salack tha

“Smap Acceleration Test™
Biilian.

Fil in lields Tor cusioemes lost

gaf up. Then Fress "Siar
Tost" Busion.

T — d
WAGER e —— -
— WAGER = ...
i MRS T L ener e
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— TR, A P e o
e — [me—cronl 3 ey
i I M Cugme
~ |
nem T
- ] r - L L. o4
= are 4
e L=
= | n
fmbient Condfions will

I'-Eﬁl-[ﬂl‘ Preas "Conlinue”
barttain fo agwance to tha raxt
HEPEE,

Makes cerlain fers are no
olbstructians in the apachy
head light path. Press

“Laalinrana” buthcn.
LETITIEIECTCEEEE 3

| r -

oot ‘--Jl.-l.' - 4

The computer will producs &
count doamn, folknwad by a
promnpl Lo “Accelerale” o
maximam govarnad SFEL

Positicn the RPM and Gil
temparalue sensors on te
wahicle and preass "OK"

S—

Maximum RFEM's should ba
maintained for 4 1o §
gapordds. Computar wil
advise Relaasa Throgila®,

Etarl wour engine.

Rapaat steps 11 and 12,

Turn all angine, and remove
sRnsor haed,

If tests passed, please enter cerificate number, and click on "OK",

In the event of 8 compiiter fock up, prass control All Delete, and end fask. Reboot the Wager DCU
and press restart biffon, Begin fest sequence again.

Hagat

Al Sromwe. Foove T Bea

==t o e
= = -
Whan ol tempabire agnd RRM

raacings ann satisfactary,
pregs "Stap” bullan, Pre-arap
tast will putcrnadically bagin
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Perfarm the “raro i cheack™
by prassing "OK",
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Test Messages

Test Invalid

This indicates that one of the following test criteria was not met:
Preliminary Spread: Difference between the highest and lowest PSAT was greater than 5%.
Spread: Same as above but during the SAT.

Ol Temperature: Oil temperature was not at the minimum operating temperature of 140°, and the engine
coolant temperature was below 180 degrees.

FEM: RPM minimum was egual to zero during the fest seguence.
Weather Condifion: Ambient temperature was not between 35° and 95°F, and/or above the dew point.

Zero Drft: Was greater than £ 2%.

Test Failed: The computed average opacity value iz greater than allowed under SAE J1667 and/or
yvour state specifications based on the year model of the vehicle.

Performing the Stall Test or Rolling Test
Connect all zenzors as described above.

In the Main Menu, zelect either

"Stall Test” (automafic fransmissions) or

"Rolling Test" (siraight drive).

All screen prompts are specific to the test performed and will step the user through the respective test
SEQUENCE.

Printing Saved Tests The Model 7500 can save numerous test records. Test storage capacity is
limited only by hard drive space. The system default printer will be used to print the test results.

You can print the test by preszing the PRINT bution either before you save the test, or immediately after

completion of the test.

e
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If you need to print only a specific record, go o "Log File Maintenance” in the "Snap-Test Viewsr". You
can uze the "Search” function, by typing in the identical VIN number needed. When this record iz on the

screen, select "PRINT".

An altermate method is to use the scroll buttons

Number of Repor

L

Tun OFF o
Aun Seach

To scroll through the logfile until the needed record iz dizplayed. When the desired record iz on the
screen, press the “PRINT™ button.

Printer Options: The Model 7500 “Complete” system is shipped with a full-page portable, battery-
operated ink-jet printer, or you may use any printer that will operate in a Windows environment.

The zoftware automatically prints fo the Windows operating system default printer.

/
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Samples of Completed Test Print-Outs

Snap-ldle Test

Tagkt Lecwtisnd
ENENENMNTENTENEY
AREAIKARNAALSNEN
A NN E N
EXERENNELENENEN
ENENENNE TN INNEN
EINENENNETENINNEY

PEICH RCEXICXEIINEXT

Pas=Fail

Ha Cpaoiswa 4iC

Nax PSPREAD:

Kax GFREAD:

Kax Zero Drife:

P2 Lh R

Teat Fesults: Opacicy:

PSATL: 34
PR TEE 34
PEATS: 34
PENREAD = o
5ATl: EL
SATZ: 24
SATI 34
SPREAD: u]
IWERAGE: 34
Imro Drifo: 0.00
INSpeCtor! XEEEKECENXAKENN

tmlibeatcion Dece: 5715702

o1l

1vE
Lid
175

=g
=

1=

175

umlificatiors: (Saap Test)

Tenp:

Infsrmmt Lans

Customer Mems: XIEXEGNNEIENIOO
WIN: XAlAAAREREANZANESR

T I o A A

Tear Hodal: 1950

HF Bating: 5

Seaczk Size: 5

VR IR
Scmbe: HJ

Tdwe=t [o e il e
Pace: 05=Z9=Z00:
Amiplent Corrsction:
Cerkificacs

TR E S

Diasbled
%N MM RN XM MR K

Min RPH: Aax APH: Fime Tome:
TEE d1i4 5.6%

L= Il F oo

1= 400 3.97

g z -1 bl 4.01

734 1587 31.65

S52 f1i4 4,28

Fr==

Signacuce

Ihd=-of=-FEecord

o
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Samples of Completed Test Print-Outs

Rolling Test

et Loostaone
e it e e o o e - s
A A e
AL RSN AN S A NRANES
o A e
NN ETNIOOIEY
SRR AR S AN
PEICH i o 2 £ P 1 e 15 e o ol 0 A

Pasa/Fall Cualificaciorns: (Rolling Teat)

s igmecivgs 40

A=x J=ro delft: F

Teat Feanita: Opac.Lyi

D& 4

=r0 Drift: 0. g

NIapeEcTor: HHENELI L ET

calibeacion Dace: 5717702

01l Tewp
173

rm=tomer Tnfoarmatiomne
CUSCOTEEE DIREE ¢ 2 R P ekt it o e g e
VIN: XEXREXNENIXNINNEXE

VID: XEXENFEEIIENINIINE

Year Model: 19095

HP Racing: g

Stack Size: &

VE; BXENENNElENENNER

tate: NI

T Stoa * OZ:13:19

Date: 05-22-2002

Ambient Correcticn: Ji=makled
Certifioate § HEREXILEEHE

Hinm RFA: Hax RPM; FEize Time;
TS 4188 4 .00
g -]

S LA IDE

End=of=Record

o
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Samples of Completed Test Print-Outs

Stall Test

Tear Locarlon: Cuga-omsr InTICESEL LOon:
EHNENENNIXENNRY Cuszomer MNams: XIEXXDIENMIENERX
AAAEEE LRI ERNE N WIN: REAAERIRAANZELLE
ERNEREEXTEXEXNER VID: XEXXEXZEXERIERNE
B A T Tea: Hodel: 1999
A HF AsEing: 5
P e s . e e o i o P e Stoack Size: 5

DEICH EXIIHEXKEMNERXEXX VE: HHEEXNFEEXIEIHNEMXIZNX

Pe=s/rail Quslification=: (Stall Test Staze: NJ

Mew Onmcites G101 TairTne" D1/ 48

Hax FIPEEMD: 3 Dace: [05=29=Z00;

Hax ZPREAL: 5 Ambhienr Corrzccion: Dizabled

Mmx ZFero [rift: 2 Cer-ificate B F e

Tear Reswlta: Jpaclivy: 01l Temp: Hin EPA: A=y EPR: Eige Tima:

PEATL: 4 178 738 413 5.00

PEATZ!: 14 178 PaE S| 4 .53

FSATI! 4 178 TS 1l i=) 1.26

METOELD i a

SAT1: 14 178 TER 41:2 3.31

SATZ: 14 178 Ta7 G144 3.53

SATI: iq 178 g08 41785 3.57

SPRELAD: i

HWER ALK ! 34

ero DELIC: 1.00 Faaa

InspEcLor Signatuce

Cmlibcmticn Dmce=: S/1°WO02 00 s End-of-Recorc

o
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System Configuration

The zystem configuration menu allows administrafion of the Model T500.
Logfile Maintenance
This subroutine allows the user to review all fests performed and saved.

The uzer may search the logfile by VIM, which retrieves all tesiz on a gpecific VIM in the order they were
performed.

This gsubroutine allows the user to 2ave the logfile to disk. This feature allows the user to archive the fest
records as well as download the test information o a floppy disk for inspectors.

The logfile may alzo be printed. It is recommended that the logfile be cleared after saving (or archiving).
Thizs would be done to minimize the amount of test records in the logfile.

/
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Due to the variations of hardware and software environments in which this sofiware may be used, the
program may encounter issues on customer’s own system, which could not be anticipated by our
programmers.

= — — — = —
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We will make every attempt to assist you, if you encounter a problem when you install the program on
your computer.

However, we cannot take any responsibility or wamrant for functionality. You expressly waive any liability
if our instructions regult in a malfunction on your system.

Installation of Software:

The program is supplied on one od rom. Installation on most computers iz a multiple step process.
Computers will require at least one re-boot to complete the installation.

Fleaze nofe that we assume your cd rom to be drive letter *d”.

Inzert the cd. From the start button |, select “run”

Type “Dwagerdcuidizks\sstup.exa”

Select cwager and click “finish.”

Programs will install on the screen.

Then click “ok”

Mext, from the start button, select “run”

Type “dni-visa\disks1\setup_exe”

Press “next”, then “yes", select “express setup”, then click “next”
Programa will install on the screen.

Click “no” when asked to view readme file.

Lastly, click *finizh". The computer will prompt you to reboot the pe.
After the pc has rebooted, right click the start button, click “explors™
Find the folder "c’\wagerdcu” and in the folder right click “wagerdcu exe”
And select "zend to desktop”. Thiz will place a shortcut on the desktop.
Close out all windows.

This last step is critical and must be performed
Right click on the wagerdcu shoricut on the deskiop
Select “properties”, then “"compatibility™ and finally select run the program in compatibility mode

“wing8/me". Click "apply” then click “ok”
The zoftwars at this point should be installed.. M"‘
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Serial/lUSB Adapter.

If your system does not have a 9-pin serial connection, we have provided an interface adapter to
connect your computer o the DCLU.

This adapter is a plug-and-play device and will be recognized by the windows operation system.

Plug the adapter intc an availakle USE port on your computer. & window will pop up saying a new
device has been detected. Insert the CD for the adapter.

Select “Install the software automatically™ and click “next”.
Once thiz completes, the screen will say it found another new device.
Select “Install the software automatically™ and click “next”

Finally the sofiware will zay the device has been installed and then click *finish”

On most computer systems, the USB-zserial adapter will be installed as comd.

Select COM4 in the system configuration menu of the wagerdcu software.
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Wager is proud of the service we provide to all of our customers. We are here to help no matter what the
quesfion. You may contact one of our technicians Monday thru Friday from SAM TO SPM Eastern
Standard Time.

Should questions arise afterhours or it iz not convenient to make a call fo our office, we suggest you go
to our website at www.wagerusa.com and check our technical support section.
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Battery Replacement

Femove the six screws on the fop panel of the DCU and carefully lift off the top. Mote the color of the
wires to color of terminals.

Remove the two screws holding the battery bracket in place. Remove the two connectors from each end
of the battery. Place the new battery in place, and screw the holding brackst back into place over the
battery.

Re-aftach the two connectors on the ends of the battery. Replace the fop panel and screws.

Cleaning Lenses

To assure regular easy access to the lenses, we have provides two snap closures. The lenses can be
wipes with a soft cloth.

We sirongly recommend that a regular procedure of calibration and cleaning the lenses iz established.
During light uge, a daily cleaning may be enough. During heavy tesfing, we recommend a frequent
cleaning throughout the day.

To remove soot, dip soft cloth in denatured rubbking alcohol {(make sure to let it dry) and rub genthy over
lenses.

In laborafory setfings and heavy commercial use, please nofe that we have provided connectors for an
external air purge.

Connecting Cables

Connecling cables are subject to wear, based on incomect handling, abuse, and contact with a hot
stack.

Check, repair, and replace cables when their condition affects the operation of the smoke meter.
Filter Calibration

Fleaze see instructions under Section “Set-Up for Testing” which explains calibration for the partial flow

head.
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The Model 7500 Smoke Meter has been digigned to be frouble free for many years of use. However,
some components are subject fo unintentional damage ! wear and are not covered under warranty.

Sensor Head

Always carry the sensor head assembly by the metal "yoke" or the extension pele. Dangling the sensor
head assembly from the cable causes extreme stress on the cable, and could lead to premature failure.

Pleaze make cerain fo remove the sensor head from the stack and place it out of harms way before
allowing the vehicle to leave the test facility.

Battery

The re-chargeable lead-acid battery can withstand many charges/discharges. However, they need to be
recharged at least every three monthg, even if the system is not in use. However, even with excellent
maintenance, the batiery will gradually lose the ability fo held a charge. Replace the hattery when the
shortened intervals interfere with your normal operation of the unit.

DCcu

The Wager 7300 DCU iz a elecironic device that is sensitive fo water. Please take every precaution to
keep it dry. Water damage will affect the circuifry of your system.

Cables

The connecting cable must not come in contact with the exhaust pipe or manifold. If the cable is
bumed, warranty iz voided.

Repairs

Fleaze do not attempt to make any unauthorized repairs or medifications to your system. If you desire a
special application, pleaze contact one of Wager's technicians.

Software Conflicts

Wager is not responsible for any third parly software conflicts that may affect our software program, or

cause the PC to crash..
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Electrical Specifications

Light Source

Light Sensor

Meter Accuracy

Recorder Qutput

Battery

Charging Transformer

Mechanical Specifications

Control Unit

Sensor Head

Stack Clamp Assembly

Performance Specifications

Weight
500Mh.
3 Ib.

wio cables

Range:

Warm up Time:

Response Time/Display™

Response Time (Chart Recorder
Output)

Linearity

Fero Stability (Dnft)

Temperature Stability, Sensor Heads

Battery Life

M"‘
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Follow Mode

& diagnostic mode that allows the unit to continuously read opacity and maintain a “peak hold” reading.
The alternate mode is Test Series Mode.

Opacity The percentage of light transmitted from a source that iz prevented from reaching a light
detector.

Preliminary Snap Acceleration Test A series of Snaps (usually at least 3) performed before
festing begins fo clear the exhaust system of residual paricles.

Snap Acceleration Test The engine is allowed to run at maximum RPM's and brought back to idle.
Three “snaps” are taken for this test. Each individual test is stored and a mathematical formula applied
o provide an “average.” See Page 14 for step-by-step instructions.

SAE J1667 A document created to outline specifications to manufacturers of opacity meters, as well

as test criteria for performance of opacity (amoke) readings. Available for download on
WWW WAJENISa_Com.
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eW JERSEY STATE GUIDELINES

The following information is condensed from N.J.A.C. 7:27-14, and the instructions for test procedures

from N.J.A.C. 7:27B-4.3, “Procedures for using a smokemeter to measure the smoke opacity of

heavy-duty diesel vehicles”, and provided here as a reference only. The official text of the NJDEP rules

are available on the Internet at http://lwww.state.nj.us/dep/agm/rules.htm. Certified Diesel Emissions

Inspection Centers (DEICs) are provided with an official operations manual by the NJ Motor Vehicle
Commission that specifies the test procedures and requirements for DEICs.

The New Jersey Heavy-Duty Diesel Vehicle Inspection Program (HDDVIP) applies to all on-highway
diesel powered motor vehicles with a Gross Vehicle Weight Rating of 18,000 pounds or greater.
Vehicles are inspected for opacity, which measures the soot particles that are emitted in the engine
exhaust. New Jersey registered vehicles must be inspected annually at a licensed DEIC. Both New
Jersey registered, and out-of-state vehicles, are subject to random inspections under the Roadside
Enforcement Program. Only New Jersey registered vehicles are required to be inspected annually
under the HDDVIP. Out-of-state vehicles are not required to register for the HDDVIP, and DEICs may
not issue a New Jersey inspection sticker to an out-of-state vehicle.

Opacity standards are applied to the vehicles engine, not the chassis, based on its year of production.

For example, if the vehicle is a model year 1995, but has a model year 2000 engine, the opacity
standard for model year 2000 is applied during testing. The NJ smoke opacity standards are:.

Heavy-duty trucks- 18,000 pounds or more
1973 and older
1974 to 1990
1991 and newer

No visible blue smoke > 3 consecutive seconds

Commercial and School Buses-
18,000 pounds or more

1987 and older

1988 and newer

Retrofitted buses
(rebuilt engines with a low emissions kit)

o

COMPANY

No visible blue smoke >3 consecutive seconds




O

Vehicles prezented for testing must be at normal operating temperature, with a minimum oil temperature
of 140 degrees Fahrenheit, or 60 degrees Celsius. The ambient temperature must be greater than the
dew point, without any vigible precipitation, such as rain, snow, sleet, fog, and mist. Tests may be
conducted indoors during inclement weather, as long az the ambient temperature iz greater than the dew
paoint.

General test requirements are:

For full-flow smokemeters, ensure that the final two feet and the exit of the exhaust pipe are straight, with
an infernal diameter not to exceed five inches. Appropriate exhaust pipe adapters shall be used as
necessary to comply with these specifications.

Do not use full-flow smokemeters on vehicles with underbody exhaust pipes that direct the exhaust flow
fo the ground unless the exhaust gases are redirected away from the ground by the appropriate exhaust
pipe adapter mentioned above. Affix the smokemeter fo the end of the vehicles exhaust pipe, according
to the manufacturer's instructions. DEICs must also attach the RPM =zenszor to the engine and vehicle,
and inzer the engine oil temperature =engor info the oil dipatick tule and into the crankcase oil.

SHAP ACCELERATION TEST

The snap acceleration smoke opacity test shall be performed on heavy-duty diesel vehicles and diesel
buzes that are equipped with low or medium-zpeed diesel engines as follows:

Chock the drive-wheelz and release all fractor and trailer brakes;
Ensure that the transmission ig in neutral and start the engine;

Ensure that the smokemeter is calibrated according to N.J.A.C. 727B-4.2 and the manufactursr's
instructions;

Initiate the test sequence on the smokemeter;

If using a partial-flow smokemeter, the meter will automatically default to a 5 inch diameter stack. There
i no selection available.

If using a full-flow smokemeter, enter the engine horsepower and stack diameter az measured from the

vehicle exhaust stack.
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If uzing a smokemeter without horsepower input, select the appropriate stack size from Table 1 below,
based upon the vehicle’s engine horsepower;

With each prompt from the smokemeter to "accelerate engine,” rapidly depress the accelerator pedal to
the floor and hold it there until prompted by the smokemeter to releaze the pedal.

Fepeat the above procedure at least four more times. Thiz shall include, at a minimum, two preliminany
enap accelerations to remove logse soof from the exhaust system for a stabilized reading, and a
minimum of three snap accelerations for the official test, the average of which shall constitute the final
fest result.

The pazs/fail determination shall be based upon three valid smoke opacity test results averaged
arithmetically and compared to the passfail standards appropriate for the engine mods! year.

ROLLING ACCELERATION TEST

The festing procedures for the rolling acceleration smoke opacity test, required pursuant to KN.JAC.
7:27-14.5, shall be performed on a straight and level road course, as follows:

Determine the engine horzsepower from the engine identification plate or engine serial number. Refer to
Tahle 1 below and input the nominal stack size into the amokemeter. If the engine identification plate is
miszing, inaccessible or illegible, measure the outside diameter of the exhaust pipe extending from the
exhaust manifold with a precigion caliper or eguivalent gauge, rounding to the nearest inch;

Ensure that the smokemeter is on and calibrated according to MAJAC. 7:278-4.2 and the manufacturer's
instructions.

Start the engine and operate at curb idle speed.

Furge the exhaust sysiem of looze =soot and stabilize the smoke opacity readings. The rolling
acceleration portion of the test sequence shall be deemed fo be complete as z00n as:

1- the vehicle has reached a speed of 10 miles per hour;
2- the engine has reached maximum govemed RPM; or

3- the engine has reached 2,500 RPM;

/
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Initiate the test sequence on the smokemeter.
Select the appropriate smoke opacity passffail standards, based upon the engine model year.

If using a partial-flow smokemeter, select the appropriate stack size from Table 1 below, bazed upon the
engine horsepower. If using a full-flow smokemeter, enter the engine horsepower and nominal stack size
as measured on the vehicle.

If using a smokemeter without horsepower input, select the appropriate stack size from Takle 1 on page
34, based upon the vehicle’s engine horsepower.

Low speed diezel engines: conduct one rolling acceleration by rapidly depressing the accelerator pedal
to the floor and holding it there for three to five seconds, or until prompted by the smokemeter to releasze
the pedal.

Eedium or high speed diesel engines: conduct three rolling accelerations by rapidly depressing the
accelerator pedal to the floor and briefiy holding it there until the engine speed reaches approximately
2,500 RPM, then releaze. When testing a vehicle with a manual transmisgion, do not =hift to the next
gear.

Manual transmissions: depress the clufch and select the appropriate low gear for the degree fo which
the vehicle iz laden to avoid over-gearnng or lugging. Gradually engage the clutch.

Automafic fransmigsions: place the trangmission in “D" or “Drive” only, or the gear position immediatelhy
next to “MN° or “Neufral”. Accelerate until the vehicle is rolling forward at a speed eguivalent o the engine
curly idle, then increase the engine speed by 200 RPM, 250 RPM.

Felzase the accelerator pedal, dizengage the clutch and bring the vehicle fo a stop.
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Determine whether the vehicle has paszed or failed by comparing the smoke opacity test result to the
standards appropriate for the test vehicle’s engine model year.

STALL TEST
The testing procedures for the stall smoke opacity test, required pursuant to N.J.A C. 7:27-14 .5, shall be
performed, on & vehicle with a medium or high speed diesel engine and an automatic transmizsion onky,

as follows:

Unless the vehicle engine is of a forgue-tube design, inspect the vehicle’s drive shaft, U-joints and
glip-joints for mechanical integrity.

Discontinue testing of any vehicle exhibiting gigns of appreciable locseness or wear in the U-joints or
glip-joints, or any damage to the drive ghaft, which would adversely affect the vehicle's mechanical
integrify. Do not resume testing unless and unfil the defects are repaired.

Ensure that the parking and service brakes are in good operating condition.

Discontinue testing of any vehicle exhibiting inoperable or inadequate parking or service brakes. Do not
resume testing unless and until the defects are repaired.

Determine the engine horzepower from the engine ideniification plate or engine serial number. Refer to
Table 1 below and input the nominal stack size into the smokemeter. If the engine identification plate iz
missing, inaccessible or illegible, measure the outside diameter of the exhaust pipe extending from the
exhaust manifold with a precigion caliper or equivalent gauge, rounding to the nearest inch.

Ensure that the smokemeter is warmed up and calibrated according to N.J.AC. 7:278-4 .2 and the
manufacturer's insfructions.

Chock the drive-wheels.
Set the vehicle’s parking brake.

Start the engine and operate at curb idle speed..
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FPurge the exhaust system of loose =zoot and stabilize the smoke opacity readings.

Conduct at least three snap accelerations by rapidly depressing the accelerator pedal to the floor and
holding until the engine speed reaches high idle or 2,500 RKPM, whichever is lower before releasing, with
five to 45 seconds between accelerations.

Initiate the test sequence on the smokemeter. Some emokemeters may not have a testing sequence
entitled “stall acceleration test” For these asmokemeters, the snap acceleration test sequence may be
used.

Select the appropriate smoke opacity passifail standard, based upon the engine model year.

If using a partial-flow smokemeter, zelect the appropriate stack size from Table 1 on page 24, based
upon the engine horsepower. If using a full-flow emokemeter, enter the engine horsepower and the
actual stack diameter az measured upon the vehicle exhaust stack outlet.

If using a smokemeter without horsepower input, select the appropriate stack size from Tabkle 1 on page
34, based upon the vehicle’s engine horsepower.

Apply the service brakes.

Place the franzmizsion in "D or "Drive” or the gear position immediately next to “N” or “Neutral®. Do not
uze the “LO7 or “1° gear posifions.

Fapidly depress the accelerator pedal to the floor and hold it there for approximately three seconds or
until prompted to release it by the smokemeter.

Fepeat the procedure at least two more times for a minimum total of three accelerations, with a pause of
between five and 10 seconds between accslerations or undil prompted by the smokemeter.
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Three valid stall accelerations shall constitute a successful test procedure and terminates the test.

Determine whether the vehicle has paszed or failed based upon three valid smoke opacity fest results
averaged arithmetically and compared to the standards appropriate for the test vehicle’s engine model

YEar.

If the test resultz are invalid and testing must be repeated, allow a minimum of three minutes but no
more than five minutes of idling to cool the fransmission before repeating the test.

Manufacturer's Rated MNominal Stack Size in
Horsepower Inches ti

Le=ss than 104 ?
101-200 3

201-300

301 an over

Ti Mote: Nominal stack size shall always be used when measzuring engine asmoke opacity, irrespective of
the stack size equipped on the vehicle being tested. For example, a vehicle equipped with an engine
rated at 201 horsepower or above which has an exhaust stack measuring seven inches in diameter shall,
for purposes of an official test, have a nominal stack size of five inches input to the smokemeter. If, for
example, a vehicle has no engine identification plate and is equipped with an exhaust stack measuring
2ix or seven inches in diameter - but the exhaust pipe from the manifold is five inches in diameter - then
the nominal stack size zhall be five inches.
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