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DECLARATION OF COMPLIANCE WITH-THE -SAE-J1667 SPECIFICATIONS

I, Howard-L. Sargent, represent-CalTest Instruments;inc. - My titte-is Executive

Vice President/Chief Engineer. - I am authorized by CafTest nstruments, inc;, to
- provide this dectaration. My company manufactures and markets in the State of
Catifornia-the following madels of smokemeters:

e CalTest 1000 - full flow .

o Calfest 1000TR fult flow, measuring engine RPM -& oit temperature

o CaffFest 1000WIN . - partial-flow

o Calfest 1000WIN-TR partiat flow; measuring engine RPM & oit-temperature

Each of these smokemeter models is in-compliance-with the specifications set
forth in-the Society of Automotive-Engineers (SAE) J1667 recommended practice,
issued in-February 1296 and-entitted “Snap-Acceleration Smoke Test Procedure
for Heavy-Duty Dieset Powered-Vehicles”. Comptiance with these SAE J1667
specifications is disclosed-to-all current-or potential-purchasers -or users-of our
smokemeters through my-company’s product literature-and pages of smoke-meter
owner's manuat, as attached-hereto-and incorporated-herein -by-reference.

| dectare under the penalty of perjury; under the-laws -of the State of California, -
that the foregoing is true and-correct and-if called-upon-to do-so; I cotld and-weuld
competentty testify thereto.

Executed this 3/t day of __Avguaf— 1999, at Los Angeles, Catifornia.

ngﬁed :#WAM///M/%J/

Howard L. Sargent; EVVP/Ch. Engr.
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1 Introduction |

The CalTest 1000 Smokemeter set is a diesel exhaust smoke opacity test system requiring only a few minutes
to test an engine and print out opacity, density K, Test Averages and PASS or FAIL.

The smokemeter's state-of-the-art microprocessor & sophisticated software make it a good diagnostic tool.
Maintenance managers can use the CalTest 1000 just-before & just-after maintenance actions to determine
cost effectiveness of maintenance decisions. The clean-air-award-winning supervisor of the Antelope
Valley Bus Company, Lancaster, California, has used CalTest smokemeters that way for years. He said:
"I don't have to spend a lot of time training mechanics...The computer prompts the operator what to do at
each step...My chance of receiving a citation for excessive smoke has been reduced to almost NIL!"

The CalTest 1000 meets or exceeds 1996 SAE J1667 specs & performed excellently in the SAE J1667
Committee's correlation testing of U.S.- & foreign-made smokemeters in California, April 1-4, 1996. By
a wide margin, the CalTest 1000 was the fastest & most user-friendly of all smokemeters tested.

Features

® SAE J1667 snap-acceleration test procedure. The 1996 SAE J1667 Recommended Practice provides
an SAE J1667 Snap-Acceleration Test Procedure, plus smokemeter specifications. The CalTest 1000 has the
SAE J1667 test procedure in its software. The LCD tells the operator what to do, step-by-step.

® Three other snap-acceleration test procedures—for increased accuracy. One drawback of the SAE
J1667 snap procedure is that all three test snaps are averaged. A defective snap (the acceleration pedal was
not depressed fully & rapidly, or was released too soon), causes testing inaccuracy. The CalTest 1000 soft-
ware has three other more accurate snap procedures, with such "bad" readings unused. For example, 5, not
3, test snaps are done (adding only 40 seconds to test time). The “closest 3" are then identified by the
microprocessor (after comparing the 6 possible combinations of 3 snaps) and averaged.

® Under Load Testing. The CalTest 1000 has a pre-programmed 20-Second Under Load Test for testing
with a dynamometer or (using an optional sensor mount) while the vehicle is on the road. Also, in its
Current Mode, the CalTest 1000 displays real-time opacity/density (A "curve"—continuous line—of the
opacity can be recorded by an optional strip chart recorder.). If desired, the 1/2 second Bessel filter (used
in all snap testing) can be turned off for such testing, so that instantaneous opacity/density is output.

* Other Maintenance Manager or Smokemeter Operator options/inputs:

—Calibration Check 6.2.1 SAE J1667: Max. diff. from professional filter: + 2%. Last check date on printouts.
—Post-Test Zero Shift Check 5.4.3 SAE J1667: A five-second check at the end of a snap test. Max. shift: + 2%. -
—Ambient Air Conditions input App.B SAE J1667: Press. & dry bulb temp. & rel. humidity or wet bulb temp.
—Max. permissible snap Test Average Input an opacity or density specified by law or maintenance manager.
—Max. permissible test snap Range For SAE J1667 test: +5%. For other tests, select +3% or +5% or OFF.
—Setting Date and Time.
—LCD backlighting options Backlighting provides full LCD display visibility under all lighting conditions.
—Selecting LCD display units Opacity/density, inches/mm, HP/KW, making the CalTest 1000 a worldwide tester.
—Custom designing the contents of printouts
—Edit the 3-line printout heading
—Select units on printouts For worldwide preferences: opacity only...density only...opacity and density.
—Include/omit Ambient Air Corrections Optional corrections of snap test results for unusual air conditions.
—Include/omit Post-Test Zero Shift Check This optional check can be added at the end of a snap test.
—PC Link Output to the organization's PC software storing test data.

® Beer-Lambert Alignment Chart  Step-by-step finding of "Standard” opacity when the exhaust is nonstandard. [The
CalTest 1000 does it automatically]. Shows relationship between opacity, density and optical path length [exhaust diameter]. -



1 Introduction

The CalTest 1000TR Smokemeter set is a diesel exhaust smoke opacity test system for rapidly testing an
engine and printing out opacity readings and overall test results.

The smokemeter's state-of-the-art microprocessor & sophisticated software make it a good diagnostic tool.
Maintenance managers use the CalTest 1000TR just-before & just-after maintenance actions to determine
cost effectiveness of maintenance decisions.  The clean-air-award-winning supervisor of the Antelope
Valley Bus Company, Lancaster, California, has used CalTest smokemeters that way for years. He said:
"I don't have to spend a lot of time training mechanics...The computer prompts the operator what to do
at each step...My chance of receiving a citation for excessive smoke has been reduced to almost NIL!"

The CalTest 1000TR meets or exceeds SAE J1667 (Feb96) specs. It performed superbly in SAE J1667
Committee's accuracy testing of 6 brands of U.S.- & foreign-made smokemeters in California, April 1-4, -
1996. By a wide margin, the CalTest meter was the fastest & most user-friendly of all smokemeters tested.

Features

® SAE J1667 Snap-acceleration testing, Stall Testing, and Rolling-acceleration testing with RPMs and oil
temperatures printed out for last three purge and all test readings. No other brand of smokemeter does that.

¢ Three other snap-acceleration test procedures—for increased accuracy. One drawback of the SAE J1667
snap procedure is that all 3 test snaps are averaged. A defective snap (The accelerator was not depressed
fully & rapidly, or was released too soon) causes testing inaccuracy. The CalTest 1000TR software has
three other more accurate snap procedures, with such "bad" readings unused. For example, in C3of5
(closest 3 of 5), 5, not 3, test snaps are done (adding only 40 seconds to test time). The microprocessor
picks the "closest 3" (after comparing the 6 possible combinations of 3 snaps) and averages them.

e Last three "purge" snaps on print outs. SAE J1667 specifies "at least three" purge snaps to clean out soot
and ensure the engine is fully warmed. CalTest smokemeters (1) permit unlimited purge snaps, and (2)
include the last three purge opacities on printouts. If a vehicle is cited for excessive smoke and the last
three purge snaps were not close together, the printout would support a protest that testing was defective.

¢ Under Load Testing. The CalTest 1000TR has a pre-programmed 20-Second Under Load Test for testing
with a dynamometer or (using an optional sensor mount) while the vehicle is on the road. Also, in its
Current Mode, the CalTest 1000TR displays real-time opacity/density (A "curve"—continuous line—of the
opacity can be recorded by an optional strip chart recorder.). If desired, the 1/2 second Bessel filter (used
in all snap testing) can be turned off for such testing, so that instantaneous opacity/density is output.

¢ Other Maintenance Manager or Smokemeter Operator options/inputs:

—Calibration Check 6.2.1 SAE J1667: Max. diff. from professional filter: + 2%. Last check date on printouts.
—Post-Test Zero Shift Check 5.4.4a SAE J1667: Sooting of optics during the test must not exceed 2% opacity.
—Ambient Air Conditions input App.B SAE J1667: Press. & dry bulb temp. & rel. humidity or wet bulb temp.
—Max. permissible snap Test Average Input an opacity or density specified by law or maintenance manager.
—Max. permissible test snap Range For SAE J1667 test: +5%. For other tests, select +3% or +5% or OFF.
—Setting Date and Time.
—Selecting LCD display units (except tests with RPM/Temp option). Opacity/density, inches/mm, HP/KW.
—Custom designing the contents of printouts

—Edit the 3-line printout heading (Name of testing organization, meter operator, etc.)

—Select printouts units (excepts tests w/ RPM/Temp option). Opacity, density or both.

—Include/omit Ambient Air Correction. See page 13.

—Include/omit Post-Test Zero Shift Check in the 3 "more snaps” tests. (Included in RPM/Temp tests)
—PC Link Output to the organization's PC software storing test data. -

¢ Beer-Lambert Alignment Chart Step-by-step finding of "Standard” opacity when the exhaust is nonstandard. [The
CalTest 1000TR does it automatically]. Shows relationship between opacity, density and optical path length [exhaust diameter].
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Features and

ns

oftherCaH’es’t 1000-WIN- an&GaFFest 1000WHN-TR Smokemeter-Sets

1000-WIN meets these-specifications-of the-
State-of New York Dept. of Transportation:—

o Meets SAE J1667 Specsfcrheavsrduty;)v

diesel vehicle snap-acceleration testing.
Rated for opacity values of 0-t0 99:9% .

o Porable for field (roadside) usage.... y
Max; weight 251bs:- Battermperated— .
(min. 10 hours [ife]. -Low baffery warping.

‘o ACIDCpower availability... ...

e -Displays-prompts to userdurlngtestmg b

‘Displays-warning-of need for cleaning-and-
mamfeﬁaﬂcerof analyzer -

- Musfstore*& downtoad 40 testresutts....p—
Inferface with PC/laptop database.
-Software: -with Windows98_.
and- Microsoft Aceess 97, - -
Software-im-meterfor-downtoading:

.

* Sensorotates 90° on telescoping pole... b
Sensoreasily fastens on 2" to-6” pipes-

o Ability-to-enter vehicle datami&seﬁt#arejy-
Alptraimumerickey data entry

o Capabitity of printing-multiptecopies=—.....ps
o  Choice in-data prinfed (min. 10:fines)..... P

- .Corrects festresults for operaforinpuf... -
“-of-air temp.-barom:pressure, & rel.-humidity

CalTest 1000-WIN meets these add’l specs:
o OPHONAL EQP: Ot temperature-sensor-
: RPM sensor~
(model becomes-CalTest 1000-WIN-TR)

45-foot-extensioncahle. - -

o Self-calibrates-at zero before-testing-

o t-yearwarranty; parts and laber
~o CalTeststocks parfs.consumed-in-testing -

- "Thesemoo-wmfeatufesexeeed, orare in
- additionto; New York DOT specifications:

o Y2K-comptiant software has under:load

testing-in addition to snap-testing, Density can
* ‘beonprint-out. Port for astrip chartrecarder.

. & .One person testing. Processor hand-
hotdable: High capacity recharqeable battery.

e AC-aperation-alsa recharges DG batteries.
[ “e -Large & hacklit LCD. Easy-to-read-display

prompis-at- each-test step-(a CalTest tradition).

- Flashing-warnings of other needed-actions.
-« :Storestdownloads 466 test resuts: Optional

-factory-installed-Flash-Memery-(Z. 000 fests).

[ RS23%-portfor 10faot cable downloading.

[ OptionatPChaptop software-(storage; reports).
"~ o Moststreamiined probe nose, with-largest

veluretricintake--to optimize-opacity-accuracy

e { arge friction washers--rapid sensor-mount.
. 180° sensor rotation-pole used both-low & high

o Keypad & touch-sereen-LCD for-data-entry.

. Buitt-imBar-Code Readertup-fo 85 characters)

| e Prinfs-via cablé of opfional- -infr‘éreo”-wﬁgless

-e EXxfensive-choice in -d’ata-enteredfprﬁfe}dmut.
[ -»- Sensors-for air temp., barem. pressure &

relativerhumidity (No-operator input needed.
Fully-autornatic correction-for air eonditions)

A .‘Addiﬁona’rsvefcs notrequired-by NY-DQT:
% Sensor shock pads (accidental-dropping)

-+ Post-test zero-shift-check-(SAE J1667)
[ #% Facfory calibrated using 5 opaol"fv'-’@ters
R AETaCk'uD-chium-bgﬁery

CalTestinstruments;inc., 126-Marine-Avenue Wilmington,-CA-90744 - 310-835-5377-FAX 310-835-0723



