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Seller expressly warrants to Buper [a) that the egulpment will comply with the
description set forth hereln: (b) that the components and parts fabricated by Seller will
be free from detrimental defects In workmanshlp and materials.

If It appears within cne pear from date of shipment by Seller that the equipment does
not meet these express warrantles and Buyer gives Seller prompt and reasonable
notlce. Seller shall. at Its option. elther repalr or replace at its expense. F.O.B. Seller's
works. but not dismantle or relnstall. the defective parts provided. upon request such
parts are shipped frelght prepald to Seller's works.

These warrantles shall not apply If equipment Is subjected fo ofher than normal and
proper storage. handiing. Installation. operation and maintenance of to unauthorlzed
repalrs or alterations. Equipment. components and accessores made by other
manufacturers are warranted cnly 1o the extent of the original manufacturer's warrantles
o Seller.

The foregolng warranty obligation of the seller shall constitute the sole and exclusive
remedy of the buper and the scle llabliify of the seller. except as set forth hereln and
except as fo the title It 1s exprassly agreed (a) that there I3 no warranty of
merchantablilty of any other waranty. express. Implled or statutory. nor any afflrmatlon
of fact or promises by Seller with respect fo the equipment or parts or otherwise which
extend beyond the specifications mutually agreed upon In writing by Seller and Buper.
and (b) that the Buyer acknowledges that It Is purchasing the egqulpment sclely on the
basls of the commitments of Seller expressly set forth hereln. In no event shall Seller be
llable for speclal. Indirect. of consequential damages Including. without Hmitation.
anticlpate profits.
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The WAGER Modsl 4500 Smoke Meter 15 In full compllance with the requirements of
fhve SAE JIoLT test criterla-the current U5, standard.

The soffeare supplled with pou unif{s) [(V5.12 or above) allows the user 1o apply the
algorithm for amblent condiflons (see SAE JI6LT document. Appendlx B) elther during
the actual fest or convert saved opaciy data.

The meters simple design and portability makes It eqsy to oblaln accurate
measuraments. It provides an accurate means (: %) of detecting and measuring the
ocpachy of smoke emitted by a digsel engine.

The use of the Model 6500 Smoke Meter promotes combustion efflclency for fusl
economy and ensures compllance with diesel emisslon standards set by environmental
alr quallty codas.

The program document for SAE JI6eT s Surface Vehlcle Recommended Practice. It
can be obtalned from:

SAE Internatlional
400 Commaonwealih Drive
Warrendale. PA 15096-0001 Telephone: 724/776-4970

Or electronically af: htpffeew arb.ca.gov/msprog/hdvip/saeIbbT. pdf

It 13 also part of the Heavy-Duty Vehlcle Inspection Program Perlodic Smoke Inspaction
Program Issusd by the Moblle Scurce Operation Division. Califormia Emvironmental
Protectlon Agency. Alr Resources Board. One copy can by downlcaded free of charge
from: wanw ark.ca.gov/msprog/hadvip/sae) 66T pdf

Weather data for each Individual city can be obtalned by

v Use of an Inexpensive desk-top weather station

v Call to a local radie or television statlon

v Internet through htp:/fesre weather.com [(or a number of other locations)

/
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It is important that the tester is familiar with the safe operation. feafures. and maintenance of this unit as well as

the SAE JI&sT document.

Ta give pou the opportunity to fest the unit when it is received. we have prepared the following:

Toke the sensor heod and the
conteod undt out of the camping
oot

1 s

The Horsapower shoen |s the
daiaull sefing. # i doos not
agres with pour angins s
specifications, press SELECT
undil tha comrect HF rangs is

Fross SEGE |

*Disciaimer

Operator must use caution when warking around o hot sfack. Frofective gloves are reqguired.

Conmact the sensor heod fo the
oonirol unit's mating receptacke
ok into plece by tuming the
looking ring * turn clockoeise)

Poss pour hand theowgh the ligt
pott urhil unit dispiops 100%.
Remowe pour hand ho apole to
O

Press the OMAOFF saitch fo
ocihaohe fhea wnik.
automatically perkoams

sl -calibrotion.

I it dosas not shoa 0" [zewo)
peess they JERD buthon

Salect the stack size by pressing
e burtton ekl pour

masureEmant appears.
Prazs SEVE.

Ahach the sensor heod as
desoribed i the SAE BbET
bookiet [be sure to obseree ail
salety regulotions shown laber in

¥ Fou chose not fo use the exfension pole. plegse be adwvised thaf the Instaiaion angfor affachment of the sensar heod

monuaily 5 Nof recommanded.

Manua! instaligfion. which may reguire the operator fo Use 0 lagder. cimb upon the eguipment being fested. or any offer
unsafe maneuver. consiifutes a wahver of Mabiiily for amy and all personal infury susfolned by the cperator In the use of this

sgquipmeant.

Rober H. Wager Co. . doss nal warant. guonanfes ar insure the safely of QnF Derson o Dersans nad in complionces with

this insiruction manual
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Model 6500 Smoke [Dpacity] Meter Spstem Components
Drescripfion

Control Unit

Sensor Head Assembly [Completa)
Transmitfing Lnif

Recaiving Lnit

5" Mountimg Clamp Assembly

Sensor Heod Assembly Parfial Flow
Curved Nozzle

Straight Mozzle
Parfial Flow Filler Assembly
5 Mountimg Clamp Assembly

Powear Supply Tronsformer
25" Connecling Caoble
25" Extension Cable [opticnal]

Carying Case

Extension Pole for Full Flow Head

Extension Pole for Parfial Flow Head

Melles Griot Meutral Density Filter [.2) Full Flow
Parhal Flow Filter Assembly

Impoct Printer

CPU Interfoce Coble with Softeare (2 Floppies)
Instruction Manual

Cplicnal Hems. Consumakbles
Description
[2¥. Sealed. Lead-Acid Batiery
Power Supply Transformer [220V])
Connecting Cable 40°
Fuse

Printer Ribbon

Printer Paper

Linseis Recorder. Single Pen

“Spstemn”
The complete spstem consists of a confrel unit. sensor head assembly. impact J f/—
printer. CPU interfoce soffeare on teo floppy disks. exfension pole. various COMP AT

connecting cables. calicration filker. instructicn manual. and o carmping case




COMTROL UNIT

The contrel unit is cperated by a membrane keypod. which consists of eight
tactile feedback push buttons

The display is an alphanumerc LCD. confoining |6 characters by teo rows. In
loner light situations. the display can be backlit. The display shows the prompts
the cperator follows throughout the test sequencels).

Up fo 100 fest can be sfored in the system’s memory.

The RE232 conneclion permifs an inferfoce fo a printer or CPU. The banana

jocks [red and black) allow a 0 -1 VDC output for a chart recorder.

SEMSOR HEAD ASSERMBLY
The sensor head assembly is ataoched to the wvehicle sxdhaust in
accordance with the criteria in the SAE JIGLT document. [The decument

——dascribes the different stack configurafions and the placement of the

sensor heod).

CABLE
The connecting cable is 25 feef long. Optonal lengths of up fo 50 foot

are availoble.

PowER

The meter is shipped with an A2 Adapter/Charger which cperates in 10V
[220V Export Version).

The 12 ¥ sealed. lead-acid cell batteny will allow up to 40 howrs of
confinuocus operaficn with a full charge. This is reduced fo about 20
howurs. if the display is backlit.

The time-out feature will turn the unif off automatically if none of the
front panel butfons are pressed for 20 minutes.

[See Appendix F fo set this feature]

o
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CALIBRATION FILTER

| To assure continuous occuracy. the .2 Meutral Density (Melles Grict) Filter is
_) supplied with the system. We recommend a check before and affer the dap’s

festing

EXTEMSHIMN POLE
An extension pole is supplied with each system to allow the cperator fo

attachthe sensor head to the stock from the ground

CARRMING CASE
All the spstem's components. except the extension pole. can be fitted into
the plastic carrying case. Foam inserts are specially molded fo fit the

components and protect the electronics.

COMPANTY
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The Wager Model 6500 Smoke Meter mests SAE JILET specificafion for full flow
meters. Appendix C. using the required algorithm.,

Acouracy

The unit's accuracy is ? 1L0% nominal ? one digit. The confrol unit is indially
colibroted under clear sfack conditions with checks at 0% and 100% cpacity.
The accuracy of the unit is verified by use of the 2 Melles Griot neutral densily
filter supplied with the system

Ambient Conditicns

The unit operates in 32" fo 120" F (0" to 507 C).

The soffware supplied with the unit allows the user o

|. perform fests with a direct connection to the CPU. with enfry of ambisnt
conditions ot the time of the fest. The ocpocify stored will include comections

for ambient conditions

2. If the test has been performed and downlooded fo the CPU. the doto can be
refrisved and the conversion applied throuwgh the "Conwvert Existing Dota”
caloculation function

Relicbiliy

Zero stakility of less than 1% driff per use.

The pulsed green LED has infinite life expectoncy.
Check fitter provided for easy calibration

All selid state electronics

Maonufactured by an 150 2002 compony.

Applications
The Model £500 Smoke Meter can be used on any digsel engine. with primarny
applicafion in testing frucks. busses. and cars

Confoct WAGER for special applications. such as sfand-by power. mining
operafions. railroad wse. boating/mantime. industrial. et

Functional Description

When the unit is activated. the fransmiffer emits a light beam ot o known
intenzity. Az the light passes through the smoke plume. some or all the light is
diverted

The sensor heod consists of two components. a light source (tfransmitter) and a
light detector (receiver].

The light detector measures the amount of light received. and comparas this
with the amount of light being emitted. The diference betwrean the heo values is
opaacity

2907
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INSTALLATION OF SENSOR HEAD(S)

Full Flong Sensor Hend

Paszition the sensor head over the top of the exhoust stock with the extension handle.
The hook aottcchment will aid the operator on the ground to visually aid in the
plocement of the heoad and the strong moagnet clamp keep: the posifion without efforf.
Adjust the angle and position of the sensor head assembly as descrbed in the SAE
JIBbT document

Partial Flow Sensor Head

AHochment of the partial flow heod depends on the shape of the
stack. Both a straight and curved end is provided. The nozzles
are attached with simple snap buckles. The bapnet (straighf]
nozzle hooks over the stroight stock. The curved nozzle (shown
here) has a stop that allows correct positioning. The unif is held

with strong magnets. which are part of the extension pole

assembly

ATTACHMENT OF CONNECTING CABLES

The connecting cable is alfached to the control unit and the sensor heod assemkbly by
means of “MultiMate™ connectors. The ends of the cable have connectors that will fit into
matching grooved receptacles.

Align the pins on g connector with the holes on its mating receptacle. Insert the

connector into its mating receptacle

Lock the connector in place by screwing the locking ring clockwise until o firm connection is

made. J M"l

Repeaf these steps for the second connector. COMPANY
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The Model 6500 Smoke Meter hos been designed in accordance with fthe specifications of SAE JIBLT.
The meter will prompt the operatar throuwgh the reguired three test seguence compute the average and the

"spread’. However. the operator must be familiar with the documenf to make the deftermination if the test(s]
meet the SAE JI&ET and/for the individual stote's (province's) test requirements.

Important:

To assure conftinuous cccuracy of the test performed. a .2 Melles Griot Neutral Density Filter is provided with
the spstem. Turn the unit on and lay the filter on the boffle plate (receiving side). This first test value should
be recorded and kept with the filker. Once the calibration check has been complete. refurn the filter to

the proftective sleawve.

See the fable in Appendix A (Maintenance] for Conversion of Oplical Density vs. Percent Transmission

Mote: The filler's optical properfies change with exposure fo light and owver time
Filtars will howe to be replaced pericdically.

2907
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Bring pour engine 1o
oparating femperature and
fum ol

Tha HF displapad |5 tha

dadault horsepowes rating fong

the selacied size. If i ogress
with pour angina s
spacillcatiomns, press SAVE. I
not prass sabeot urhl the

This disploy wdll gikvg pou th
prompd START TEST and

Ind lciode Th= Bor the Tirst tast fog

b paaeiormead.

The thres tests must o
within 5% ol soch ofhar for
the test fo be considered
wolid. This Is shown os
“Epread” on fhe best mesulk.
fiou may fhen press the

Moke caraln fhe sansor
head is chsar of any
odoshnackions.

Elook the light path (weith

yoour fiand] The result is a

rding of 100%:. Ramove

poeur hiand and chack that
this pasull |5 000%.

Wah the angine In Neateal
gaar or in Park, rapidiy
oocelarale the angine lor
o fo five seconds. Reburm
fo idie [The display will show
th current opaciy readings
and the psak valus reachad
during thia fest).

Sove b0 shore best
raoord indo memory.

COMPUTE AVERAGE buBon.

The opacily mabar is fochony
sat in the test savies mode.
|smap oocelenotion testing).
To swibahi to the fod'owr mode
| mal Nte cpociy readings)
fou must press the ZERD
tuton dmmediatei:

I i doars not show "0° (zero)
paeiss the ZERD burbion.

Frass SAVE

Conmect the Impoct peinder
and turn on by pressing 1
|ty numbar ona] and prass
PRIMT on fhe condrod unik.

After sslecting the mode,
the unif automahcally
parformes o sal colibrotion.

Aftaoh the sensor head as
gesonioad Im the SAE JigsS
bosnikc et amenar. s oeg).

CoE0Dee

The unit will display T2= and
START TEST. Pross START
TEST and epeat stegs 12
ond I3. Fress S2VE.

Turm the uni ol

y guhaust shack size
kol pour wehicle. prass the
SELECT buthon urhl powur
miasursmaent appears.(2°
Hrirougih 571 17 pow ane using
la peartial Mow sensor haod
pou maust always: sedoct o &
leahoust shock size. Preass
Save.

Shaart poaur @ng ine.

HEEEEEES

[T unit will display T3= ond
START TEST. Pross START
[TEST and repeat steps 12
larnd 12 agoin. Press S5VE.

o
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Femove the sensor head from the stack. Use extreme caution when working
arcund a hof stack.

The tests are numbered sequentially. If the fest is printed later. note the number
of the record with the vehicle identfification. Up to one hundred fests can be
saved. unfil the memaory has to be cleared. (See Appendix A for instructions on
clearing tests from memory).

FPrinter Operation

Connect the printer to the confrol unit's R$232 port. Press 71" (number one) on
the printer to turn it on.

You can print any test by pressing the PRINT button either before pou save the
fest. immediately after the test. or at a later time. You may print the same test as
offen as pou regquire.

(Printing stored test at a later time is described in detail under "Printing Saved
Tests™ later in this section.)

The printed test strip includes:

Fecord number

Date and time of the test

Stack size and horsepower ratings

Feak values of the three fests in percentage
Average of the three tests

Spread

Pass/Fail

In addifion. the printer strip allows for addition of the VIN number and the
operators signature.

Note:

If the memory holds 100 tests (maximum). the control unit will automatically
enter the PRINT mode when ypou furn the unit on. You have the option to delete
test(s) before you can perform another test. This prevents you from performing a

test that cannot be saved.
A description of the soffware downlead and data management is listed in ’rhe/

“Software” section of this manual.
' r_""/—
COMPFANTY
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Installation for Rolling Test

Undo the clamp bolt and nut and remowve the extension handle. The magnetic
clamp assembly will also separate from sensor head.

Feinstall the magnefic clamp assembly directly to the sensor head.

If the exhaust stack is equipped with an exhaust flapper. remove the flapper
cover assembly. If this is not practical. fighten the hinge balt on the flapper cover
assembly fo maintain the flapper in its maximum open position.

Install sensor head assembly on exhaust stack. using the magnetic clamp
assembly. (See above and SAE JI66T document for instructions). Secure the
unit with locking pin.

For actual road tests. pou may need to adjust the sensor head assembly. so that
the measurement is not affected when the vehicle is in mofion.

Follow Mode Test

The Follow™ mode provides a means of providing a continuous real life”
opacity reading and performing fests under load. either on the road or on a
dpnamomefer.

Follow the instructions listed in Installation Sections for attaching the sensor
head to the stack of the vehicle. Make a special point of securing the sensor

head if a rood test is performed.

Press the ONJOFF button on the control unit. The unit will perform a
self-calibrafion.

Press the SELECT bufton until the desired stack size is displayed (factory default
is 57). Press the SAVE butfon.

The HP shown corresponds to the default horsepower. If pour engine has

different specifications. press SELECT unfil the correct value is displayed. Fress
SENE.

Press the START TEST button. /
Follow pour state’s test requirements as to RPM and lood factors.

When you have reached the governed load. press S8VE. i Lﬁ:ém.“

—n—




Miote:

Follow mode tests cannot be printed on the impact prinfer. However. the data
can be captured and displayed graphically through the soffware supplied with

your CPU infterface.
The dafa can be printed in “real time” by keeping the optional Linseis Recorder
attached while the test is performed.

Printing Saved Tests

The WAGER Digital Smoke Mefer Model 6500 can save up to 100 tests. After the
memary is full. pou have the following options:

® Print test(s) and delete

® Download to a CPU and delete (Download to a CPU is covered in the
“Software” section)

To print. connect the printer cable to the confrol unit's RS232 (printer) port.
Press I” (number one) button on pour printer.

On the control unit. press and hold the PRINT button and then fouch the ON/OFF
bufton.

The unif will display number of the last test performed. Press SELECT fo scroll 1o
the record number pou want to print. Press PRINT when you have reached the

fest.

To delete test from memaory. press ZERO buiton.

Chart Recorder (Optional)

The WAGER Model 6500 Smoke Meter oufputs a 0 - 1V signal through the
banana jocks (located next fo the AC power input plug).

The oufput voltage reflects the opacity output where 0V is 0 % opacitpand | W

= [00% opacity.

Fefer to the chart recorder’s documentation for instructions.
Frinting To Other Printers

See your printer's doecumentation for instructions on configuring to mafch COMPANY
these seftings.

You may use any serial printer using the fellowing serial proftocal:

Baud Rate Data Bits  Stop Bits




The proprietary soffware was written specifically to simpllfy the process of
extracting smoke cpaclly data from the Wager 6500 Smoke Meter 1o the
customers hard drive. In addition. It provides a graphic Interface of the tast
sequence. The operator must be famlliar with the operation of the Model 6500.

THIS SOFTWARE AMD THE ACCOMPANYING FILES ARE SOLD "AS 157 AND WITHOUT
WARRANTIES AS TO PERFORMAMNCE OR MERCHAMNTABILITY OR ANY OTHER WARRAMTIES
WHETHER EXPRESSED OR IMPLIED.

In particular. becauis of the warlous hardears and softeare snvironments into which
WAGERST may De put. NO WARRANTY OF FITHNESS FOR A PARTICULAR TEST [N ANY
COUNTRY. STATE OR OTHER GOVERMMENTAL AGEMNCY 15 OFFERED.

Good data mandagement proceduras: dictates that any program be thoroughly tested
with non-crifical data before relplng on If. The user must assume the entlre rlsk of using
the program. ANY LIABILITY OF THE SELLER WILL BE LIMITED EXCLUSIVELY TO PRODUCT
REPLACEMENT OF ORIGINAL DISES.

Cetalled Instructions: and technlcal detalls are on D5k 2 In several commaon word
procassimg formats. The following 15 a brief overview only.

Installation

The program Is supplied on two 3.5 (1.44MB) floppy disks. Installation on most
computers 13 O one step process. however. some computers regulre a re-boot 1o
complete the Installation.

Insert DIsk | In floppy drive. From Windows 95 ~Start™ button. select "Run” and
fype "af\setup.exe”. Press "OK™. The first pass of the setup program will Install
the Visual Basic 5.0 run-time flles.

Insert DIsk 2 when prompted. Restart the computer when the first Installation
pass 13 complete.

Repeat Step | above to Install the Wager Data Utllity program (necessarn on

S0Me computers). /

r a
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MNote:

You must be runnlng a screen resolution of ar leqast 800 X &00 DIIEIIE- o wiew The
antire program screen and prInT I:CHFGETIJ-‘.

The Item 'Wug-s-rr:-ﬁ' will be added 10 Four “grart F'mgrn::l ms menu as the default
iEHTIng. Sn-line H-E-IFI- Is anvallable from the 'H-E'Ip' meanu.

Lise of the ".'I'."I]gEi-r-.’:lﬁ.Ei-IEl F'rugmm

To perform a diesel smoke opaclly test. therns are three possible scenarkos:
& Cownload previously saved SAE JI6b7 test resulis

& Capture raw Bessel-flltered transmittance data without SAE Ji6bT testing
imeter In "FOLLOW™ mode of operator presses "Escape” key on PC prior to
completing SAE J&ET testing In "TEST™ mode)

F

& Capture raw Bessel-flltered transmittance data with SAE JI&&T test results (3
pre-conditioning and 3 snap-idie test. results averaged and Beer-Lambert
comections applled).

Connecting the Model 6500 to a PC

Connect the Model 500 fo the PC. Use only the cable supplled with the spstem.
normal printer cales ars Not sulfable. Also nofe That The communications ports
are: Seral | 1s COMI:. Serlal 2 1s COwM2:)

File Structure

This program uses standard MS-DOS flienames with & characters and a 3
character extension. Windows95 long fllenames are not supported by the
CAPTURE.EXE. FFDUMP.EXE and UPLOAD EXE command flles.

All flles should be saved In the C:\Wager directorny for eqsy access.

The following flles must be In the C:\Wager directory for the program 1o function:
WAGERLE.EXE

CAPTURE.EXE

FPDUNMP.EXE

LPLOADEXE

The following directories MUST exist (they can be created at Installation time by
running the MAKEDIRS. BAT fli)

CANAGERY
CAWAGER\BINY
CAAGER\DATAY

INI Flle / :1""/—

COMPANTY




Plegse review the full documentation on Dlik 2 for technical dstalls. such as B8IM
for raw Dinary data flles created by the "Capture” function JC5V (Comma-Separated
values) for all text format flles created by the “Capiure”. “Conveart”.

and "Cownload” functions.

Setting The Active Communications Port

The default sstiing 15 COM2: CHCK on the appropriate “radio buton” In the
“Communlcations Port” frame. You Can change the st entry In the
“Wagerss.Inl~ flle In the CA\WAGER directory 1o COMI: 50 the program will use
this as the default.

Applying the Beer-Lambert Correction

By checking the "Beer-Lambert Comeactlon™ BoX In the "Opflons™ frame. pou will
De prompted for the englne Rorsepowsr rating and the measurad stOCK 3126,
The next tfime pou display a raw rransmiftance data flile. the Basr-Lamibert
cormection will e applled and the rezult displaped In the graphlc: window. The
data flle will not be altered.

If pou select the Beer-Lambert Cormrsctlon before a capture of Conversion
process. the resulfing opaclty flle will have the cormsciion applled 1o the raw datd
and stored In the flle along with the engling horsepowear and stack slze. The
fransmittance data flle nevar hds a Besr-Lamert correction applled.

Command Buttons

Download Saved Test Records

Click this button fo Prepare the CEIIT‘IIZILITE-[ o recelve stored SAE 667 test
results from fhe smoks mater.

Press the "PRINT. button on the 6500 1o prepare for the downlodad. and =
the "Save” button o start the data fransfar.

Capture New Data

Click thi: button to Inliflallze the raw data capiure process You will be prompted
for a fllename. Speclfy up fo & characters with no extension. the program will
add the ~BIN" extension.

Wth thie mater seffing at TEST MODE or FOLLONY mode. press the START TEST
button. The C'IJF:ITUTQ'.'E"IE' program il DEQ"'I ‘S-CI'u""'IQ rogr francsmitancs dara 1o the
binary flle speclfled. Pressing the "Escape” key will terminafte the capiure
ProCess DUt o SAE JlibbT snap tast results will be stored.
o7
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If @ s&t of three S4E 667 snap fests ans completed (using the “START TEST®
and “SAVET butfons). the capfure process will ferminate automatically and the
snap rezults are stored af the end of the dama flls.

Click the "OK™ Dutton to procesd with comvernting the bindry data flle 1o text
format using the FPDUKMP EXE program.

Display Existing Data
Clck this button o display a fransmiffance of cpaclty data flle. You will be
prompted 1o choose a flle 1o display.

Correcting for Ambient Conditions (Mandated in Arizona)

By checking the "amblent Comectlon” box In the "Opflons” frame. pou will be
prompted for the

Amblent Tempearature [(F)

Relative Humiidity [%:)

Barometric Pressure finches of Mercury (In-Hg)

Comments (any additlonal Information such as date. fime. location. fc.)

If you selected the Amblent Cormection before performing the opacity test
iconnectad to your CPU). the opacity results will have the comaction applled 1o
the computed average. This value will be stored In the flle. along with the
temperature. humidity. barometric pressure and the comments from the Input
fleldls.

If test was performed off-lIine. the test data can be retrieved and the “Convert
Existing Data™ calculator applled.

FPlease note:

The SAE Jib&TF document confalns QI.JICI-E-III'IEIE for the :]CE-E-DTGI:IIE- amblent fest
condiflons. To CDIT‘IDIJ.-' with these condltlons. the program doses not allow InpuT
outslde the fnllml.rlng Manges:

Amblent temparature: -40 1o W0 F

Relative humidity 0 10 100%

Baromeiric pressurs 27.00 o 33.00 II'l-HQ

The program will not accept any Input not within these ranges 1o procesd.

Print Form
Clck this bution to print the data screen exactly as It appears on he
COoOMpuUter monitor. y
o
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Downloading Stored SAE JibeT Test Resulfs

Cllck the "Download Stored Test Results™ button In fhe SAE JIBET frame 1o
prepare the computer 1o recelve starad SAE JIBLT test resulrs.

The program calls the flle "UPLOAD EXE™ using the communlcations port
specifled In the Communlcation: Port frame and the fllenams Fou specliy In the
dialog box. The fllename extenslon ~.C5V |5 added automatically.

Press the "PRINT button an the 6500 10 prepare for downloading and press the
TSAVET Dutton to send the datd 1o the walting PC. When all records ars sant.
the procass tsrminates and the data 15 saved In the spaecifled text flls.

Capturing Row Bessel-Flltered Transmittance Data (Binary Format)
Click thi: buton T Inlflalize the raw dara capiure process You will be prompted
for a fllename.

once fhe 8500 15 In the "Follow™ mode. or a test seguence stars. the
CAPTURE.EXE program will begin saving raw fransmittance data 1o the flle
specifled. Press the "Eicape” key 10 termindte the capiure process.

Click the "OK™ button 1o procesd with converting the Dinary data flle 1o text
format using the FPDUMP.EXE program. Speclfy a new (different) fllename for
the transmittance text flle. You will be prompted for a vehlcle ID description
which will be displayed on the screen and saved to the opacity data flis.

Data Files Created by the Program

& Row Dinary [Bessel-flitered) fransmittance data captured from the 5500 In
elthier "Folllow™ modes or "Test modse. Test mods flles will also contaln SAE
JigsT Snap Acceleration fest resulrs.

® Row fransmiffonce data converted 1o text format (LC5V - Comma-Separated
Values) which can be read by any text editor. word processor of

spreadshest. Microsoft EXxcel spreqadsheset will recognlze the .5V extenslon
as texl.

® Row smoke opaclly data In text (LC5V) format. The flename will be the same
a: the fransmiffance text flle but with the last character changed to an "0 for
opaclty. ie.g. TestlaoD.csv)

eVahlcle data flle “wehicle.civ™ which 15 appended sach fime a flls 15 converted
1o text formatl. Each record In s flle contalns:

Cate and Time of Binary Cata Capturs ..- M
Vehlcle ID Information ;
Taster ID COMPANT

Transmitance dara fllename
Opacity agata fllename




Overall SAE JIbb7 Test Result (if present in data file)

Enging Horsepower
Exhaust Stack Size

This flle can be used to determing the fllenames usad for previous tests 1o
faciiitate thelr review.

F

® A fifth type of flle Is created when the "UPLOAD.EXE™ support program s
used by the “Download Stored Test Results™ functlon. This flle will have a
OS5V extension and contaln the previously saved SAEJI6ST test results.

Exiting the Program

Clicking The "End™ Dutton will exIt The program. Sslecting "Gult from the “Flls”
menu performs the same actlon.
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Battery Replacement

Remowe The teo screws and carsfully [Ift off the top 10 sXpose the anached
wires. Remowve all four connactars from the front pansel. Place the front panel
azide.

Turn the unit over. Remove the four screws nolding the batery bracket In place.
Remowe the teo connectors from each end of the battery. Place the new Dafttery
Dack and screw the holding bracket back Info place owver the Datearny.

Re-attach the four front pansl connectors. Replace the front pansl the right and
laft SCrews.

Cleaning Lenses

To assure regular easy access 1o the leniss. 'we have provided o snap
closures. The lense: can be wipes with a soff cloth.

We strongly recommend that a regular procedurs of calloration and cleaning the
lenses |5 established. During llght use. a dally cleaning may be enough. During
neavy testing. we recommend a frequent cleaning throughout the day.

To remove so0t. dip soft cloth In denatured rubbing alcohol (make sure 10 let It
dry) and rub gently over lenses.

In laboratorny settiings and hedvy commerclal use. pleass note hat we have
provided connecior: for an external alr purge.

Connecting Cables

Connecting cables are sub)ect o wear. based on Incorrect handling. abuse. and
Cconmtact with a hot stack. Check. repalr. and replace cables when thelr condition
affects the operation of the smoke maisr.

Printer

Pleqse review the prinfer manuwal In Appendix E for Instructlons.

Calibration with Neutral Density Filter
The Mselle: Griot Meutral Density Fllter allows pou 1o verlfy that that the spstem /

operaies within the < 1% folerance.
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Each fliter 15 atfached fo a chart. which shows that particular fllters calloration
lIne. The calumn an the rnght will show the corresponding percent transmission
value.

Conversion Table of Opfical Densily ve. Parcent Transmission

%% TRANSMISSION

el OR REFLECTION
0.24 57.54
0.23 58 88
0.22 50.2b
0.2l bbb
Mean Line 2 —s 0.20 b3.10
019 b4 57
0.18 bb.07
0.7 7.8l

For this example. we assume that this filters ling Is slightly below the 20 line.
igreyed area In the chart above). The calloration line Is at 0.19. This glves you a
denzlty of 44.57.

To obtaln the opacity reading. subtract &4.57 from 100 (fotal blockage of light)
for an opacity reading of 35.43.

When pou use this fliter to check pour unit. a reading erecen 34.93 and 3643 1s
consldered “within specification.”

Plegase make O note of pour fliter's onginal value winen It 15 factorn fresn.
The deterloration of the fliter with sxposure to light I gradual and may ot be
detected unles: comparsed 1o the orlginal values.

Full Flow Sensor Head:
The fliter 15 placed close 1o the baffle plate.

FPartial Flow Sensor Head:
Thea flitar Is In a holdar. which 15 DIGEGEI Info the notchad sactlon In the
milddle of tThe sensol haad.
-:“"/—
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The WAGER Model 6500 Smoke Metar na: Deasn deslgned 10 De nedrly roubls
fres fOF MAny pears of use.

‘BT, —

Howenwer. some components are subpject to unintentlonal abuse. which 15 not
Ccoversd In our warrany.

Sensor Head

Always carny the sensor head assembly by the metal “poke™. Dangling the
sensor heoad i:]‘.i.‘.1--Ei-l'l"|IZ:lIj.-r from the cable causae: gxireme siress and could lead 1o
pr-o;-mmure fallure.

Battery

The re-chargeable lead-acld battery can withstand many Chﬂrg-ﬁ-i;"dlichﬂrgai.
They gradually lose thelr abllity to hold a charge. Replace the battery when the
shortensd Intendals Interfers with pour nomal opsration of the unilt,

Power Failure
If thie confrol unlt will not [ONEST O chack 10 see If The I:ZI-II:ITTEi-rj-r 15 fl..IIIj.-r EI"I:]H;EEI. If
Fes. chack the fuse.

Error Messages

CABLE FAILURE DISCONNECTED?

The light source 15 fully powered. but md ght 15 detected recehyar. This could be
caused by several factors:

& The sensor head assembly cable 15 not connacted 10 the confrol unit

& The light source In the sensor head assembly nas falled.

@ The connaecting cable |5 malfunctloning.

Action:

Check 1o make sure that the cakls Is rlrrnlj.-' attached to the unlt.

If anothar unlt's sensor head I]E.E.Ei-l'nbljr' and cable |5 avallable. Trj.-r o sas If This comacts
the armor.

If the message disappears:. then pou nead to send In the sensor head assembly andfor

cable for re FI-l]H.
r_""/—
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Contact WAGER Technlcal Services for further Instructions and/or return of the unit for
repair.

SENSOR FAILURE REQUIRES REPAIR

This Indicates that the lIght source 15 functioning. but the recelver Is not recelving the
output.

A dirfy lens on elther the transmitter and/or the receiver side.
kalfunctlon In the sensor head assembly or cable.

Action:
Clean the lenses s described In "kMalnfenance” secilon. if tThis does nol correct the

proolem. call \WAGER Taechnlcal Services for asilsiance.

RECHARGE BATTERY
The battery Is fully discharged. This message 15 displayed for a few seconds before the

Lmit turns 1tself off.

Action:
HECHG[QG the I:}IIITT-Ei'rll-r ar run fine unilt uslng the AC ONEET EIEICIDTE![.

BATTERY LOW RECHARGE SOON
The battery Iz geting low and needs recharging.

Action:
Hachﬂrga the I::H:ITT-E:-F.I-r ar run fhe unilt UEII‘ig the AC [ONE T EIEIEIFI-TE![. I:TI"I-EI- unilt wrlll continue
to functlon normally after displaying this message.)

MEMORY FULL DELETE TESTS FIRST

The unit saved 00 tests and has reachad full storQge Capacity.

Elther pou howe saved 100 tests. or the unlt has experenced some elecirical shock that
has resst the number of saved Tests. The unlt Immedlately goss Inte the Print and
Celete Tast Serle: mods after displaying this message.

Action:
Use the ZERO to delete test serles.

PRINTER NOT ATTACHED
The unit could not find a printer aftached to the serlal port.

2907
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Action:
Kake sure oth ends of The prlnTer cabkle are flrmlj.-f atfiached. Also Make sure
the printer 15 conflgurad for seral cperation (see documentation In Appendlx E).




Electrical Specifications

Light Source
Light Sensor
Display
Meter Accuracy
Peak Hold
Recorder Cutput
Battery
Charging Transformer
(Model AD-1880)

Mechanical Specifications

Weight
5.0 Ib.
3 Ib.

Confral Lnit
Sensor Head

wio cables

Stock Clamp Assembly

FPerformance Specifications

Range:
Warm up Time:

Response Time/Display*
Response Time (Chart Recorder
Output)

Limearity
Zero Stability (Drift)
Temperature Stability. Sensor Heads
Battery Life

Battery Life (night light on)

/
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Follow Mode

A Conflguration modse selaectable Item that allows the unlt 1o confinuously read
opQcity and maintaln a "peak hold™ reqading. The altemate modes 15 Test Serles
hACCl e

Opacity

The percentage of light transmittad from a source that Is prevented from
reaching a llght detector.

FPreliminary Snap Acceleration Test

A serles of Snaps (usually at least 3) performed before testing begins to clear
the exnaust system of residual paricles.

Snap Acceleration Test

The engine Is allowsad to run at maximum RPK's for 4 fo 5§ seconds and brought
back to Idie. Thres “snaps” are taken for this test. Each Individual test 15 stored
and a mathematical formula applled to provide an “average.” See Page |4 for
step-Dy-step Instructions.

SAE Jibe7
4 document created to outling specifications o manufacturers of opaciy meters.
as well as test criterla for performance of opacly (smoke) readings.

Test Series Mode

i Eﬂnflgurmlﬂn mode selectabla tem that causes the Model 6500 to run a flxed
serlas of Snup Acceleration Tests as dictated Djr‘ the ECI-CI-ET}’ of Automoflve
EHQIH-E-EHE. [EAE} In SDEIEIfIE-I]TI-Dr'I JIELT. The alterndate modse 15 Follow kMode.

/
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Pleqase note that for safety redsons. the printer 15 shipped with no charge In the
Dattares.

R5232 Interface

Printers with an R5232 seral interface are fitted with a 25 sockel Connectlons
1o this soCkKet are as follows:

Functlon
TX
Rx

Mote that RTS 15 not Implemented but pin d 1s pulled up fo <0V viaal K 2
reslstor.

FPower Supply

Internal HI-Cad batteries. & supply of 9 DC unregulated or 12V regulated at 0.6
A (nominal) 15 sufflclent to recharge the bateras.

An Iniflal charge of approximately 20 minutes will be sufficient both fo operate
the printer and charge the batterles. The maximum on-load terminal voltage
supplled 1o the printer must e limited 1o 12, A full baftery charges will 1aks
approximately 1 hours.

The printer InCorporates a powsr saving featurs. which furm the printer off affer
five minutes” Inactivity (user selectable). This feature may be disabled. IF desired.
Power-on Procedurs

Check the baiterles are sufflclently charged or That the power supply s comactly
fitted and oparational.

Open the lid and ensure that paper and a ricbon are present and that there arg
no foreign objects Insids the paper well of mechanism. Closs the Id. ensuring
that the paper passas through the paper sxit slof. Switch on the printer by
pressing the ~I” on the switch panel. The powsr-on Indlcator will light and the

mechanlzm will resst. J M
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Faper Loading

If the paper roll needs replacing open the lld and remove the remaining paper
using the feed switch. Do not pull paper out of the rear of the mechanlsm. Real
off  few Inches from the new paper roll and check that the end 15 square. Ssat
the new roll In the paper well with the paper emerging from the bottom of the
rall.

rake sure the printer s on and offer the paper Into

the back of the mechanlsm whlle presilng the fesd

switch. Kesp the feed switch depressed untll

enough paper 15 fed out of the mechanlsm 1o pass

througn tThe exIt slot In the Id. Feed the page.
i through this slof and Close The 1id

Ribbon Change

The reon cassete will Clip off on ong sides
and can e edslly removad. After chacking
that the ribbon 15 taut. clp It Into position
making sure that the paper sl fieads
beteasn the ricon and the cassette ody

cormaectly. Wind the knob 1o Takes up any TURM WHEEL PUSH THI=
I DIRECTION EoEE TO
slack In the riplon. Close the [l ensuring mHOWe TO FuEDT DAmE
that the papsar passes throwgh I1s exit sHot. WIMD BIEBON
Faper Feed
POWER S8ET FEED amM oFF

For a single line paper feed press and eo e

releqgse. the feed switch. For contlnuous ling
faead k:-aep the switch EI-EDFESEE-IEI I:l @ _I D
Default Settings
The printer 15 supplied with the following default settings:
Data bits &
Parity Hone
Baud Rate 500
Character set Usa
Print Mods Text
Auto-Off 5 minutes , )/"'
Emuiation 560 A
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Self Test
To Inltlare salf Tast press the posrar and fead switch T'EIQE-THEI unitll the tTest stars.

This will check all the mechanic: and a large proportion of the soffydare and
hardware [except that deallng with the data Interface] without the nesd for
connectlon 1o a ost.

The soff@are 15sus 15 printed In double helght. doule width tText. followad Dy The
character set In normal fext and a llst of the curment settings of the user
selectoble optlons. If the setting: ars cormact for pour host pou are ready 1o
connect the printer 1o pour spstem: otherylse pou Wil need 1o reprogram the
printer. The self-test 15 repeaied untll the powsar 15 switched off. POower on agaln
for mormal operathon.

WARMING (USA)

Changes or modiflcations to this unit not expressly approved by the
manufacturer could vold the users” authorlty to operate the egulpment

This sgqulpment has been tested and found fo comply with the limlts for a Class &
digital device. pursuant 1o Part 15 of the FCC Rules. These limits are designed 1o
provide reasondble protectlon agalnst armful inferference whnen the equipment 15
operated In g commercial environment.

This sgqulpment generatss. uses and can radlate radlo frequesncy energy and. i mot
Installed and used In accordance with the Instruction manual. thls equipment may
cause Inferference 1o radlo communioations.

Oparation of this equipment In O resldential ared 13 kel to causs hanmful
Interference. In which case the user will e required to comrect the
Inferfersnce ar hls own exXpense.

If this equipment does cause Interference o radio or fslavision recepflion. which may be
datermined Dy turning the squipment off and on. the user 13 eancouraged 1o corrsct the
Interference Dy one of the following medsures:

2 @ Reorlent or relocate the receiving aerlal

7 @ Increase the ssparaflon betwesn the squipment and the recalver

2 @& If the sequlpment 15 AC powsred. connect 1o an outlst on Q different clircult 1o

that on which receiver 15 connectad.

7 @ Consult pour suppller or an experenced radlc/TV technlclan for advice.

Shielded cables must be used with this unit fo ensure compllance with Class A

FCC [Imits. /
WARRING [Canadal j )/"’

This digital apparatus does not exceed the Class A limits for radio nolse A

emlsslons from digital apparatus set out In the Radio Inferference Regulations DOMIPANT
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Configuration Mode

In the conflguration modes. the user oan change the following Items In the controd
Ll
F
Time Including hour. minutes. and format (12 hour or 24 hour clock)
F
& Oate Including montn. day. pear. and format (Amercan or European)
& Time-cut attery saving feafurs
& Reset 1o factorn: defaults
@& Print current conflguration

To access the "Conflguration Mode™ turn on the unlt and press ZERO and START
TEST at the same fime. Prei: these two buttons within 2 seconds.

The “Conflguration” display will glve you the following selactions:
START TEST =sxit

SELECT=naxt.

ZERO-change

SAVE=sTOres.

Set Time:

Press the SELECT buimton. The LED displaps the following:
ZERD= ot fime 3 (pour current fime sefting)

Press the ZERO for ~setfing mode.”
Press ZERC fo change fime format (foggles betwesn 12 and 24 hour clock).

Press the SELECT for “hour” mode.
Press ZERC 1o scroll 1o pour cormect Rour.

Press the SELECT for “minute 10°s digit mode. (12:00 a.m.)
Press the ZERO to scroll 1o the cormect minute 10°s digit.

Press the SELECT for “minute I's digit mods. (12:00 a.m.}
Press the ZERO to scroll 1o the cormect minute 1I's digit. /




Set Date
Press SELECT twice.
Press ZERC for “sat dafe”™ moda.

Press ZERO 1o change date formar (foggles betwesn the formars ad/mm and
mimfcid].

Press SELECT to st month 1075 diglt. [0&-12-98)
Press ZERD fo scroll fo pour comrect month 10°s digit.

Press SELECT to st month 15 Jdigit. (0&6-12-98)
Press ZERO 1o scroll o your comect month 1's digit.

Press SELECT fo set day 10°s diglt. [0&-12-98)
Press ZERO to scroll fo pour comect day 10°s digit.

Press SELECT fo set day I's digit. (0&-12-98)
Press ZERO to scroll fo pour comect day 1's digit.

Press SELECT to set pear 10°s diglt. (D&-12-98)
Press ZERO to scroll fo ypour comect pear 10°s digir.

Press SELECT to sat pear I's digh. {06-12-38)
Press ZERD fo scroll fo pour comect pear I's diglt.

Time-Out/Battery Saving Feature
Press SELECT three fimes for "Time Out™ mods.

Fress ZERD o change fime out feature (foggles between enabled and disabled).

Reset Factory Default
Press SELECT four times for “resei” mods.
Press ZERC 1o resst fQctory defaults (as Fou recelved the unit from WASER].

Prass COMPUTE AVERAGE 10 confirm resst 1o factorny default.

Print Configuration /

Connect printer cable to control unit. Press ~I° (flgure one) on pour printer 1o f /"
furm the unit on. T
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Press SELECT five fimas for "Print Conflguration” moade.
Press PRINT for conflguration print out.

Exit Configuration Mode

Press START TEST 1o sxit the configuration mode at any fime. Any changes you
nave made up to that point will be saved (become the default setting).

/
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