Intelli

Model AS230 — Operation Manual

OPERATING INSTRUCTIONS

Before installing or operating this unit, please read this
operating manual thoroughly so that you can obtain the
maximum use from it. This manual should be retained for

future reference and used to answer your operational
guestions as they arise.

A230 V3.1.a
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Updates to the IntelliStick software and documentation will be available on the
IntelliStick website at www.intellistick.com

For technical assistance, visit the Customer Support section of
www.intellistick.com or contact Customer Support at 1-888-812-5988
Mon - Fri: 8am -6 pm PDT

Sat - Sun: 10 am — 6 pm PDT

Patent Protection

This product is covered by U.S. Pat. No. 5,933,016 and its foreign counterparts. Additional
coverage from pending U.S. and/or foreign patent applications my apply. Patent No. 092216 (DE,
FR, UK)

IntelliStick™ and its respective logo are a trademark of IntelliStick, Inc., and all other trademarks
and service marks displayed in this document are the property of their respective owners.
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OVERVIEW OF THE INTELLISTICK SYSTEM

The IntelliStick system consists of two parts: the analyzer and the sensor.

Figure 1.0 IntelliStick Threaded Sensor Figure 2.0 IntelliStick Analyzer

E,-Ser'.soi Array [Sensor Casing - Stopper
| -

Analyzer Conneclor-_

=

Figure 3. IntelliStick Dipstick Sensor

1. The IntelliStick-TS (Threaded Sensor) — (Figure 1) consists of a sensor
that can be threaded into a ¥2” port, with a cable and a connector.

2. The Analyzer Box — (Figure 2) can be mounted anywhere clear of
obstructions. It reads the oil condition from the sensor and
communicates using RS-232 or RS-485 and (optionally) 4-20mA.

3. The IntelliStick-DS (Dipstick Sensor) — (Figure 3) is a probe that will
go down a dip-tube, and a stopper with a cable and a connector.
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WARNING A\

During installation:

DO NOT INSTALL THE INTELLISTICK WITH THE
MACHINE ON OR HOT.

DO NOT USE THE INTELLISTICK FOR ANYTHING
OTHER THAN ITS INTENDED PURPOSE.

DO NOT INSTALL THE ELECTRONICS ASSEMBLY
CLOSE TO ANY DIRECT HEAT SOURCE SUCH AS
EXHAUST COMPONENTS.

DO NOT CUT THE INTELLISTICK CABLE AND RE-
ATTACH THE CABLE CONNECTOR.

CAUTION: THIS PRODUCT IS NOT INTENDED FOR
USE AS AN OIL LEVEL SENSOR. PLEASE BE SURE TO
RETAIN THE MECHANICAL DIPSTICK OR OTHER
OIL LEVEL SENSOR PROVIDED BY THE VEHICLE OR
EQUIPMENT MANUFACTURER IN ORDER TO
CONTINUE TO MONITOR AND MAINTAIN OIL
LEVELS IN ACCORDANCE WITH THE
MANUFACTURER SPECIFICATIONS AND
INSTRUCTIONS.
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THREADED SENSOR INSTALLATION

The Intellistick Threaded Sensor is intended to be fitted into a threaded port
on an oil reservoir or a threaded fitting on an oil line.

Directions:
1. Sensor is Y2-inch NPT threaded.

2. A suitable installation location gets oil flow and allows the sensor to be
approximately 0.75” into the oil flow.

3. Coat the threads in either thread sealant or thread tape.
4. Shut down flow of oil to the location before installing.

Note: Sensor MUST be in oil flow. It will not read correctly if oil is stagnant in
the sensor region.

Pipe Walls
s
--0.75" into il <

Oil Flow

Figure 4.0 Sensor Installation into Oil Flow
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DIPSTICK SENSOR INSTALLATION

The Intellistick Dipstick Sensor is intended to be inserted into the oil pan or oil
reservoir down a narrow dip tube. It can be removed and reinserted easily.
The installation procedure must ensure the sensor is inserted far enough down
the tube to be entirely in the oil during operation.

Directions:

1. Carefully line up the LOW mark of the IntelliStick probe with the
LOW mark of the original OEM dipstick (Figure 5). Straighten the
IntelliStick wire and move the stopper along the cable to line it up
with the same stop on the original dipstick (Figure 6). Secure the
stopper to the cable by tightening the set screw to maintain the
alignment. DO NOT over-tighten the set screw to avoid damaging
the cable.

2. You can use a permanent marker to make a mark on the probe
that lines up with the Full mark on the OEM dipstick.

X}

" OEM Dipstick

|

C:_\J‘ = L — [= '\ - =

“Intelistick Sensor
Laws Level Marl T

Figure 5 Low Mark Alignment

Note: The LOW mark on the IntelliStick probeislocated 2
inches from the tip of the probe. Thisisto ensure that the
sensor isalways immersed in oil.
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OEM Dipstick Bung

IntelliStick Dipstick Stopper-

Figure 6 Stopper Alignment

3. Insert the IntelliStick probe into the dipstick tube and make sure
the stopper is secure on top of the dipstick tube.

Note: /n some cases, the dipstick tube will be too narrow or too
curved for the probe to reach the oil pan. Do not try to force it into
the dip tube. In such cases, please call IntelliStick Customer Service
for additional assistance and aadvice. Upgrading the Intellistick Dipstick
Sensor to the Threaded Sensor is possible.

Note: Store the original dipstick in a safe place. The original dipstick
will need to be used for setting the oil level when new oil is put into
the equipment.
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ANALYZER BOX INSTALLATION

Directions:

1. Find a suitable location for the analyzer box. It should be easily
accessible and away from any direct heat sources or moving
components. Take into account the length of the sensor cables
available. The standard lengths are 6 ft and they have a maximum run
of 30 ft.

2. Use the existing holes in the analyzer box to determine the location of
mounting holes to be drilled and securely mount the analyzer box.

3. Open the analyzer box using #2 Philips head screw driver. When
placing the cover to one side, take care not to damage the light-pipes
on the inside.

4. Feed 9-30 volt DC power and ground lines through the cable gland
and strip off ¥4” of wire.

5. Connect to the terminal block and tighten the screw down.
6. Verify that the green LED on the analyzer box is flashing.

Note: Continous power is preferable — the Intellistick reading takes many
minutes to stabilize after a power 0ss.

4-20mA and ALARM OUTPUT INSTALLATION

There are three outputs from the Intellistick. These are described in more
detail in the Reading Description section. Each output has a 4-20mA loop
associated with it.

Temp Emul Read

Oil temperature. Emulsion / Temperature-

Range 100-350F contamination compensated
measurement. conductance (TCC).
Range: 0-30000 Range: 0-16000

Table 1. 4-20mA output table

The outputs are not electrically isolated from each other. The negative (-) and
SH terminals are common and connected to the negative power supply. Each
wire’s shield should be connected to ground at only one end. At the Intellistick
Analyzer end, the SH terminal is provided for this purpose.
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Temperature
4-20mA

Emulsion
4-20mA

TCC
4-20mA

\

9-30V dc Comms RS232
Comms

Power RS485

Figure 7. Intellistick Analyzer Wiring Locations. (Shown with optional 4-20mA board fitted.)

The alarm output is a NPN transistor output. It comes on when an alarm
condition is present. The maximum current rating of the transistor switch is
1Amp. It functions the equivalent to a switch to ground. Figures 8 and 9 show
the wiring for two typical alarm configurations.

Intellistick
Analyzer
+ Positive Supply Internal Connections + E)étlirar:glr
Negative Supply Alarm + (max 1A)
- Alarm - \\‘

Figure 8. Wiring for an external alarm indicator.
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Intellistick
Analyzer

+ Positive Supply Internal Connections

Alarm +

10k Ohm pullup resistor

Negative Supply

PLC

Alarm -
Digital Input

—

Figure 9. Wiring for digital alarm input to a PLC.

COMMUNCIATION INSTALLATION

The Intellistick Analyzer can use either RS232 or RS485 data communications
— but not both at once. Only ONE of these communications methods should
be connected at any one time.

If you are only using the 4-20mA output and are satisfied with the default
internal alarm set points, it is not necessary to use the communications.

The positive power connection should be removed when connecting or
disconnecting communications or output wiring.

Figure 7 in the previous section shows the location of the connection terminal
blocks.

RS232 Connection

1. Connect the ground line from your PC or control board to the
IntelliStick — this is labeled GND.

2. Connect the receive/transmit line from your PC or control board to the
IntelliStick. The IntelliStick receives data on the connection labeled RX
— this must be connected to the transmit line of the PC or control
board. This is pin 3 of a standard DB9 connector (Figure 10).

3. Connect the transmit line from your PC or control board to the
IntelliStick. The IntelliStick transmits data on the connection labeled
TX — this must be connected to the receive line of the PC or control
board. This is pin 2 of a standard DB9 connector.
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TX RX GND

RS232 Analyzer RS232 Analyzer Communications
Transmit Receive Ground

(to pin 2 on PC) (to pin 3 on PC) (to pin 5 on PC)

Table 2 RS232 wiring table

Pin #| Net Name
1
2 TX
3 "‘RX
4
5 GND
6
7 JUMPER
8 JUMPER
9
Pin2 Pin3 Pin5
\ /] ]
Q QOO00O O
OO
DB9F
-
Pin7 Pin 8

Figure 10 Example RS232 wiring on a DB9 female connector for connection to a PC

RS485 Connection

Each end of the RS485 bus should have a terminating resistor — the Intellistick
Analyzer does not include one.

A B GND

RS485 Bus A (+) RS485 Bus B (-) Communications
Ground

Table 3 RS485 wiring table
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Digital Data Format

There are three measurements made by the IntelliStick oil condition sensor.

1. Temperature-compensated conductance: This is a voltammetric
measurement that responds to additives and oxidation by-products.
This is a positive integer in the range of 0-16000. A reading of 19000 is
returned if the sensor is saturated at its maximum output.

2. Emulsion ratio: This responds to the presence of water, glycol or
other conductive emulsions in the oil. It also reads higher if there is
sludge formation on the sensor. This is a positive integer in the range
of 0-30000.

3. Fluid temperature reading: Ranges from 1000 — 3500. This is
always returned in units of 0.1 F. e.g. 250 degrees F is returned as
2500.

Several auxiliary data values are also returned.

e Oil loss alarm: This alarm occurs when there is a possible oil loss or
the probe is out of the oil. This alarm also occurs when erratic or
anomalous readings are detected.

e Emulsion alarm: This alarm occurs when the user-specified emulsion
alarm threshold is reached (e.g. possible contamination with water or
coolant).

e Oil temperature alarm: This alarm occurs when the user-specified
oil temperature alarm threshold is reached.

e Fault alarm: This alarm occurs when an internal fault has occurred

with the analyzer. If this alarm occurs the analyzer may need to be
serviced.

STATUS LIGHTS

The analyzer box has two lights:

1. The green Comm Status Light indicates power and communications.
Short flashes indicate it is operational. Long flashes will occur when it
is communicating.

2. The Alarm Light causes include:
Orange light:
e Water or coolant intrusion into the oil.

e Any other sort of contamination of the oil that causes an
unusual response.
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Red Light:
e Sensor disconnected.

e Qil level loss. This includes removal of the sensor from the
oil pan. (Dipstick sensor only).

e Internal fault with the sensor or analyzer.

The alarm output transistor will activate at the same time. The alarm turns
off when its cause is gone.

SOFTWARE

There are two software applications that can be used with the A230 Analyzer.
The Configure Intellistick program and the Intellistick Monitor program.

The A230 Intellistick Analyzer stores its most recent 4 weeks of readings — the
Intellistick Monitor program can download this data and display it in a user-
friendly way.

The Configure Intellistick program allows setting of the baud rate,
communication method, alarm points and some reading parameters.

Both of these programs can be installed from the Intellistick website.

Updates to the IntelliStick software will be made available on the IntelliStick
website as necessary at www.intellistick.com.

EVALUATING DATA

How the IntelliStick Works

The IntelliStick oil condition monitoring system uses a patented sensor design
originally developed for the U.S. Army. It electrically stimulates the oil at a
particular low voltage and frequency that is designed to obtain the greatest
response from both additives and oxidation by-products in the oil. The oil itself
does not react electrically. The reading is obtained by measuring the overall
conductivity of the oil and compensating for changes due to variations in the
temperature of the oil.

Interpreting the Results

The oil condition takes a long time to change, so the graph will not change
rapidly.
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The ‘Kauffman Conductance Curve’ is created by graphing the reading vs.
engine run time. The different stages of oil life cause distinct changes in the
curve.

| Il | I I |
Stage 3: Increase
Stage 1: Depletion in acidity due to oxidation .
of additives Stage 2: Base Oil by-products Stage 4: Rise in Viscosity

Figure 11 Kauffman Conductance Curve

During the first stage the conductance reading is declining. This is because of
the depletion of the lubricity, antioxidant and detergent package in the oil. All
modern motor oils must contain these additives, without them the oil does not
adequately protect the engine. A gradual decrease in conductance indicates
that the additives are present and that they are being used up as they work.
This is normal.

In the second stage the conductance will stay steady. This means that the
lubricity additive package is almost entirely depleted and the oil lubricity is
strongly dependent on the base oil. A small amount of polishing wear may be
occurring on the engine. This second stage may have a gradual rise, because
the antioxidant package is starting to lose its capability to stop basestock
oxidation.

In the third stage the conductance is increasing. This is a result of the buildup
of oxidation by-products. This means that the oil is oxidizing, breaking down
and further losing its ability to lubricate. Engine polishing wear is accelerating.
If this stage goes on for long enough the reading will start to level out again —
this means that the viscosity of the oil is increasing and severity of engine
wear is increasing.
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Every Kauffman Curve will be unique based on the oil type, the brand, and the
operating conditions of the engine. Although each curve is unique, the
characteristic turning points of the curve will be present with all oils because
all oils degrade in the same way. The difference between curves will be in the
value and duration of each of the stages. For example, premium oils such as
synthetic oils contain more additives and resist oxidation longer.

Interpreting a given curve to determine an optimal oil change interval requires
a certain amount of understanding of each of the stages, through which a
compromise can be made between the oil efficiency and the life of the engine.

For example, if protecting the engine is the primary concern, the oil should be
changed at the end of stage one just as the lubricity additives in the oil have
been depleted. On the other hand, if it is acceptable to incur some polishing
wear, the oil change can be postponed until stage three is well underway.

Contamination and Oil Loss

In addition to indicating the life stage of the ail, IntelliStick can also detect
several types of oil contamination as well as major oil loss.

A relatively sharp increase of the conductance reading indicates fuel
contamination of the oil. This is because the fuel decreases the viscosity of
the oil and tends to oxidize rapidly. Seeing a relatively sharp increase in
conductance reading at an unexpected point on the curve may mean there is
fuel leaking into the oil.

The IntelliStick’'s sensor has two measurement arrays. Using the two of them
together, harmful amounts of water and coolant can be detected. This is
because the fine array has a particular spacing that makes it is extra sensitive
to water or coolant droplets suspended in the oil. An increase in the ratio
between the two array outputs signals the presence of water. When this
occurs the red alarm light comes on and the software will display a message
box alerting the user the next time the software is connected.

An oil loss is also detected by a comparing the two array outputs to
determine that the sensor is only partially immersed. Likewise, when this
occurs the alarm light comes on and the software will display a message box.
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UNIT CONFIGURATION

The IntelliStick configuration software can be downloaded from the IntelliStick
website. This allows the unit’'s configuration settings to be changed.

I' -’ Configure IntelliStick Q@

File  Serial Port  Help

InteliStick Information Alarm Thresholds

Unit ID Contamination

0il Dverheating [F)

Temperature Compensation Data Dump

Minimum Temp (F)
Maxirum Temp (F) Dump Interval

Averaging Time Format

Connect ]

Figure 12 IntelliStick Configuration Interface

This is a list of the configurable settings for the IntelliStick Analyzer A220.
These settings are adjustable using the IntelliStick Configuration Program —
the changes are stored in the IntelliStick analyzer's non-volatile memory.

Temperature Compensation High and Low Temperature Thresholds

This is the temperature range over which normal readings are expected. This
should be kept reasonably narrow, such as a range of 50 F. This is because
conductance varies significantly with temperature and the temperature
compensation method used is able to correct for temperatures significantly
different from the normal range.
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Outside of this range, the Temperature Compensated Conductance will hold its
previous value.

Enable Data Dump Function

In this mode data is continuously sent out on the RS-232 port at a user-
selected time interval. This mode is disabled by default.

Note that the standard IntelliStick communications method can be used
whether Data Dump is disabled or enabled. Command messages sent to the
IntelliStick analyzer initiate a response from the IntelliStick dependent on the
command type. The full IntelliStick communications is described in the
document “IntelliStick Communications Protocol Version 120.”

Data Dump Interval

This is the number of seconds between each data output. Ten seconds is the
fastest this can be set to.

Data Dump Mode

There are two options for the format of the Data Dump.
1. Dump Data in ASCII Format

In this mode the output is a human-readable ASCII comma separated
value file. After every defined interval one line is output.

The comma separated values on one line are as follows:
Cond, emulsion, temp, ambient, alarm 1, alarm 2, alarm 3, alarm 4

A line is terminated with a CR (0x0D) and a LF (0x0A). Each value is
a positive integer. The meaning is as follows:

e Cond: Temperature compensated conductance reading
e Emulsion: Emulsion ratio reading
e Temp: Fluid temperature reading (This is in units of 0.1 F.)

e Ambient: Temperature inside the analyzer box (This is in units of
0.1F)

e Alarm 1: This can be either 0 or 1.
1 means a possible oil loss or probe out of oil. This occurs when
anomalous readings are detected.

e Alarm 2: This can be either O or 1.
1 means the emulsion alarm threshold reached (e.g. possible
contamination with water or coolant).

e Alarm 3: This can be either 0 or 1.
1 means the temperature alarm threshold reached.
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e Alarm 4: This can be either 0 or 1.
1 means an internal fault has occurred with the analyzer.

2. Dump Data in Binary Format

In this mode the same data as above is transmitted, but it is
formatted in binary. The format is described fully in the document
"IntelliStick Communications Protocol Version 120".

Emulsion Contamination Alarm Threshold

Alarm values can range from 100-10000. When the emulsion reading exceeds
this threshold, the alarm is output in the next RS-232 data communication and
the orange alarm light is lit.

Oil Overheating Alarm Threshold

The temperature at which the oil temperature alarm is activated. When the
temperature exceeds this threshold, the alarm is output in the next RS-232
data and the orange alarm light is lit.

Conductance Averaging Time

This value is in minutes. The unit will accept values in the range of ten
minutes to two hours.
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TECNHICAL SUPPORT

Updates to the IntelliStick software and documentation will be available on the

IntelliStick website at www.intellistick.com.

For technical assistance, visit the Customer Support section of
www.intellistick.com or contact Customer Support at 1-888-812-5988

Mon - Fri: 8am -6 pm PDT
Sat - Sun: 10 am — 6 pm PDT

PRODUCT SPECIFICATIONS

A230 Analyzer

P200 Threaded Sensor

Power requirements

%" NPT Male Thread — brass

Voltage | 9-30 V dc

Extends 0.75” into the oil space

Max 100mA

Current (typical 20mA) Maximum oil pressure | 80 psi
. . -20C to 150C
Environmental Oil temperature range (-4F to 302F)
Temperature -20C to 85C External environmeqtal 1P68
(-4F to 185F) sealing
Environmental sealing | NEMA4X Standard sensorlé:r?:tlﬁ 6 ft

4-20mA

Maximum sensor cable run | 30 ft

Non-isolated: All three loops share the
common ground

Maximum load: 450 Ohms (when
powered by 12V or greater)
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END USER LICENSE AGREEMENT

IntelliStick, Inc.
2961 W. MacArthur Blvd.
Santa Ana, CA 92704

IMPORTANT: THIS END USER LICENSE AGREEMENT (“EULA”) IS A LEGAL
AGREEMENT BETWEEN YOU AND INTELLISTICK, INC. (“COMPANY™).
CAREFULLY READ THIS EULA. USE OF ANY SOFTWARE OR ANY RELATED
DOCUMENTATION (COLLECTIVELY, “SOFTWARE”) EMBEDDED WITHIN OR
SHIPPED WITH A COMPANY HARDWARE PRODUCT OR OTHERWISE MADE
AVAILABLE TO YOU BY COMPANY IN WHATEVER FORM OR MEDIA
INCLUDING ANY SOFTWARE UPGRADES WILL CONSTITUTE YOUR
ACCEPTANCE OF THESE TERMS. IF YOU DO NOT AGREE WITH THE TERMS
OF THIS EULA, DO NOT INSTALL OR USE THE SOFTWARE.

1. License Grant. The Software is licensed, not sold. Company grants to you
a personal, non transferable and non exclusive right to use the copy of the
Software provided with this EULA solely in connection with the single Company
hardware product purchased or otherwise made available to you by Company.
Modifying, translating, renting, copying, distributing, transferring or assigning
all or part of the Software, the written materials accompanying the Software,
or any rights granted hereunder, to any other persons or removing any
proprietary notices, labels or marks from the Software is strictly prohibited.
Furthermore, you hereby agree not to create derivative works based on the
Software. You may permanently transfer all of your rights under this EULA,
provided you retain no copies, you transfer all of the Software in connection
with a transfer of the Company hardware product upon which the Software
was originally installed, and the recipient agrees to the terms of this EULA. If
the Software is an upgrade, any transfer must include all prior versions of the
Software.

2. Copyright. You acknowledge that no title to the intellectual property in the
Software is transferred to you. You further acknowledge that title and full
ownership rights to the Software will remain the exclusive property of
Company and/or its suppliers/licensors, and you will not acquire any rights to
the Software, except the license expressly set forth above.

3. Reverse Engineering. To the maximum extent permissible under
applicable law, you agree that you will not attempt, directly or indirectly, to
reverse compile, reverse engineer, modify, translate or disassemble the
Software in whole or in part. Any failure to comply with the above or any other
terms and conditions contained herein will result in the automatic termination
of this license and the reversion of the rights granted hereunder to Company.
4. Disclaimer of Warranty. THE SOFTWARE IS PROVIDED AS A
COMPONENT OF THE SINGLE COMPANY HARDWARE PRODUCT PURCHASED
BY YOU AND DOES NOT INCLUDE ANY SEPARATE WARRANTY OF ANY KIND.
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TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, COMPANY
DISCLAIMS ALL SEPARATE WARRANTIES WITH REGARD TO THE SOFTWARE,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
WARRANTY OF NON INFRINGEMENT OF THIRD PARTY RIGHTS, AND THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. COMPANY DOES NOT WARRANT THAT THE
SOFTWARE WILL SATISFY YOUR REQUIREMENTS OR THAT THE OPERATION
OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR FREE.

5. Limitation of Liability. TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, COMPANY HAS NO ADDITIONAL OR SEPARATE LIABILITY
UNDER THIS EULA. IN NO EVENT SHALL COMPANY BE LIABLE FOR ANY LOSS
OR DAMAGE OF ANY KIND, INCLUDING BUT NOT LIMITED TO INCIDENTAL,
INDIRECT, CONSEQUENTIAL OR SPECIAL DAMAGES OR FOR LOSS OF
PROFITS OR COST OF PROCUREMENT OF SUBSTITUTE PRODUCTS OR
TECHNOLOGY OR OTHER FINANCIAL LOSS ARISING OUT OF THE USE OR
INABILITY TO USE THE SOFTWARE, WHETHER BASED ON BREACH OF
WARRANTY, TORT, STRICT LIABILITY OR OTHERWISE, EVEN IF COMPANY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT
SHALL COMPANY BE LIABLE FOR ANY CLAIM BY A THIRD PARTY. THIS
LIMITATION OF LIABILITY SHALL NOT APPLY TO CLAIMS FOR PERSONAL
INJURY OR DEATH TO THE EXTENT PROHIBITED BY APPLICABLE LAW.

6. State/Jurisdiction Laws. SOME STATES/JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OF IMPLIED WARRANTIES OR LIMITATIONS ON
HOW LONG AN IMPLIED WARRANTY MAY LAST, OR THE EXCLUSION OR
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO SUCH
LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOU. THE LIMITED
WARRANTY GIVES YOU SPECIFIC RIGHTS, AND YOU MAY ALSO HAVE OTHER
RIGHTS WHICH VARY FROM STATE/JURISDICTION TO
STATE/JURISDICTION.

7. Export Laws. This EULA involves products and/or technical data that may
be controlled under the United States Export Administration Regulations and
may be subject to the approval of the United States Department of Commerce
prior to export. Any export, directly or indirectly, in contravention of the United
States Export Administration Regulations, or any other applicable law,
regulation or order, is prohibited.

8. Governing Law. This EULA will be governed by the laws of the State of
California, United States of America, excluding its conflict of law provisions.

9. Severability. If any provision of this EULA shall be held to be invalid,
illegal or unenforceable, the validity, legality and enforceability of the
remaining provisions hereof shall not in any way be affected or impaired.

10. No Waiver. No waiver of any breach of any provision of this EULA shall
constitute a waiver of any prior, concurrent or subsequent breach of the same
or any other provisions hereof, and no waiver shall be effective unless made in
writing and signed by an authorized representative of the waiving party.
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LIMITED WARRANTY

IntelliStick warrants to the original purchaser that the product will be free from
defects in materials and workmanship under normal and proper use for one
year from the original date of purchase. IntelliStick, at its option, shall repair
or replace the product or parts determined by IntelliStick to be defective in
materials or workmanship.

To obtain warranty service, the customer must return the product or the
defective part(s) to the company at the following address, appropriately
packed, along with a dated proof of purchase, before the end of the warranty
period:

IntelliStick, Inc.

2961 W. MacArthur Blvd.

Santa Ana, CA 92704

Prior to shipping the product or defective part(s), the customer must call 1-
888-812-5988 to request a Return Material Authorization (RMA) and must
include the RMA number and a description of the problem along with the
returned product or part.

IntelliStick will use commercially reasonable efforts to repair or replace within
30 days of receipt.

If the product or part has been updated or superseded, a replacement maybe
made with a different model or part of comparable or better quality and
function. Warranty of the repaired or replacement product or part is limited to
90 days or the unexpired portion of the original warranty period for the
product, whichever is longer.

This warranty does not cover any defects or damages caused by: (1)
modification, alteration, repair or service of this product by any persons or
company other than IntelliStick; (2) physical abuse to, or misuse of, the
product or operation thereof in a manner inconsistent with the use indicated in
the instructions; (3) any use of the product other than that for which it was
intended; or (4) shipment of the product to IntelliStick for service.

This warranty does not cover the labor costs associated with the installation or
removal of the product or part(s) or the costs of shipping product or parts to
IntelliStick. For your protection, IntelliStick recommends that you use a
traceable and insurable form of mail for shipment. IntelliStick is not
responsible for any items lost or damaged in transit.
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WARRANTY DISCLAIMER

NO OTHER EXPRESS WARRANTIES ARE MADE OR AUTHORIZED WITH
RESPECT TO THE PRODUCT. TO THE MAXIMUM EXTENT PERMITTED UNDER
APPLICABLE LAW, INTELLISTICK DISCLAIMS ALL IMPLIED WARRANTIES
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF
NON-INFRINGEMENT OF THIRD PARTY RIGHTS, AND THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

LIMITATION OF REMEDIES

REPAIR OR REPLACEMENT, AS PROVIDED UNDER THIS WARRANTY, IS THE
EXCLUSIVE REMEDY FOR THE PURCHASER. IN NO EVENT SHALL
INTELLISTICK BE LIABLE FOR ANY LOSS OR DAMAGE OF ANY KIND,
INCLUDING BUT NOT LIMITED TO INCIDENTAL, INDIRECT, CONSEQUENTIAL
OR SPECIAL DAMAGES OR FOR LOSS OF PROFITS OR COST OF
PROCUREMENT OF SUBSTITUTE PRODUCTS OR TECHNOLOGY OR OTHER
FINANCIAL LOSS ARISING OUT OF OR RELATING TO THE PRODUCT OR THE
PROVISION OF ANY RELATED SERVICES OR REPRESENTATIONS, WHETHER
BASED ON BREACH OF WARRANTY, TORT, STRICT LIABILITY OR
OTHERWISE, EVEN IF COMPANY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. IN NO EVENT SHALL COMPANY BE LIABLE FOR ANY
CLAIM BY A THIRD PARTY. THIS LIMITATION OF LIABILITY SHALL NOT
APPLY TO CLAIMS FOR PERSONAL INJURY OR DEATH TO THE EXTENT
PROHIBITED BY APPLICABLE LAW.

STATE/JURISDICTION LAWS

SOME STATES/JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED
WARRANTIES OR LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY MAY
LAST, OR THE EXCLUSION OR LIMITATION OF INCIDENTAL OR
CONSEQUENTIAL DAMAGES, SO SUCH LIMITATIONS OR EXCLUSIONS MAY
NOT APPLY TO YOU. THIS LIMITED WARRANTY GIVES YOU SPECIFIC
RIGHTS, AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM
STATE/JURISDICTION TO STATE/JURISDICTION.
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	The IntelliStick system consists of two parts: the analyzer and the sensor.
	The IntelliStick-TS (Threaded Sensor) – (Figure 1) consists of a sensor that can be threaded into a ½” port, with a cable and a connector.
	The Analyzer Box – (Figure 2) can be mounted anywhere clear of obstructions. It reads the oil condition from the sensor and communicates using RS-232 or RS-485 and (optionally) 4-20mA.
	The IntelliStick-DS (Dipstick Sensor) – (Figure 3) is a probe that will go down a dip-tube, and a stopper with a cable and a connector.
	The Intellistick Threaded Sensor is intended to be fitted into a threaded port on an oil reservoir or a threaded fitting on an oil line.
	Sensor is ½-inch NPT threaded.
	A suitable installation location gets oil flow and allows the sensor to be approximately 0.75” into the oil flow.
	Coat the threads in either thread sealant or thread tape.
	Shut down flow of oil to the location before installing.
	The Intellistick Dipstick Sensor is intended to be inserted into the oil pan or oil reservoir down a narrow dip tube. It can be removed and reinserted easily. The installation procedure must ensure the sensor is inserted far enough down the tube to be...
	Carefully line up the LOW mark of the IntelliStick probe with the LOW mark of the original OEM dipstick (Figure 5). Straighten the IntelliStick wire and move the stopper along the cable to line it up with the same stop on the original dipstick (Figure...
	You can use a permanent marker to make a mark on the probe that lines up with the Full mark on the OEM dipstick.
	Insert the IntelliStick probe into the dipstick tube and make sure the stopper is secure on top of the dipstick tube.
	Find a suitable location for the analyzer box. It should be easily accessible and away from any direct heat sources or moving components. Take into account the length of the sensor cables available. The standard lengths are 6 ft and they have a maximu...
	Use the existing holes in the analyzer box to determine the location of mounting holes to be drilled and securely mount the analyzer box.
	Open the analyzer box using #2 Philips head screw driver. When placing the cover to one side, take care not to damage the light-pipes on the inside.
	Feed 9-30 volt DC power and ground lines through the cable gland and strip off ¼” of wire.
	Connect to the terminal block and tighten the screw down.
	Verify that the green LED on the analyzer box is flashing.
	The Intellistick Analyzer can use either RS232 or RS485 data communications – but not both at once. Only ONE of these communications methods should be connected at any one time.
	If you are only using the 4-20mA output and are satisfied with the default internal alarm set points, it is not necessary to use the communications.
	RS232 Connection
	Connect the ground line from your PC or control board to the IntelliStick – this is labeled GND.
	Connect the receive/transmit line from your PC or control board to the IntelliStick. The IntelliStick receives data on the connection labeled RX – this must be connected to the transmit line of the PC or control board. This is pin 3 of a standard DB9 ...
	Connect the transmit line from your PC or control board to the IntelliStick. The IntelliStick transmits data on the connection labeled TX – this must be connected to the receive line of the PC or control board. This is pin 2 of a standard DB9 connector.
	RS485 Connection
	Digital Data Format
	The analyzer box has two lights:
	The green Comm Status Light indicates power and communications. Short flashes indicate it is operational. Long flashes will occur when it is communicating.
	The Alarm Light causes include:
	Orange light:
	Red Light:
	The alarm output transistor will activate at the same time. The alarm turns off when its cause is gone.
	How the IntelliStick Works
	Interpreting the Results
	Contamination and Oil Loss
	Temperature Compensation High and Low Temperature Thresholds
	Enable Data Dump Function
	Data Dump Interval
	Data Dump Mode
	Dump Data in Binary Format


