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About This Manual

This Manual describes the installation, configunatioperation and
maintenance instructions for Model AX300-I portable/gen analyzer.

This Manual contains Cautions, Warnings, and Gindsl to
ensure safe and efficient performance of the aealyz

For convenience with operating and maintaining yemalyzer, this
manual includes Specifications, Troubleshooting lslaihtenance Spare
Parts sections.

How To Use This Manual

This manual is designed to walk you through thé&ahset-up of
the AX300-1 Portable Oxygen Analyzer. After you baused it to
initially commission your analyzer, it becomes acljueference guide
to help you with specific questions or operatinglténges.

Before operating the analyzer for the first timeyyare advised to
read the safety information on the next few pagesacquaint yourself
with the information found in Chapters 1 and 2.

" Teledyne Analytical Instruments i
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Safety Messages

Your safety and the safety of others are very ingmir Please
carefully read the following safety messages.

Safety messages are indented to alert the usesteftial hazards.
Each safety message is associated with a safety ssimbol. These
symbols are found in the manual and on the analyizex definition of
these symbols is described below:

specific danger. These caution symbols warn of ifipec
procedures, which if not followed could cause bpdtjury,
and/or damage the analyzer.

j CAUTION: Refer to the instructions for details on the

WARNING: This symbol is used to alert the operator of a
condition that could cause bodily harm.

NOTE: Additional information and comments regarding a
specific component or procedure are highlightedhim form
of a note.

Caution: The analyzer should only be used for the purposes
and in the manner described in this manual.

If you use the analyzer in a manner other than that
for which it was intended, unpredictable behavior
could result possibly accompanied with hazardous
consequences.
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Portable Ongen Analzzer Introduction

Introduction

The Teledyne Analytical Instruments AX300-1 OxygAnalyzer,
hereinafter referred to as AX300-I or analyzeraiportable analyzer
designed to analyze oxygen concentration in medijees mixtures.
Oxygen analysis is linear across the single rang®-900% using
Teledyne’s class R17MED oxygen sensor.

LCD Battery
Display Status

Sensor Status

[aw7 7

<
i ) >
o
M

Calibration X/ (m / Lock/Unlock
/ 7 \Q\i
Alarm on/off

Silence

Figure 1-1: AX300-1 Front View

The AX300-I's liquid crystal display (LCD) ceists of up to 3.5
characters plus a decimal point indicator capallelisplaying up to
105%. An integral battery life indicator is dispéadycontinuously on the
AX300-I.

The analyzer is powered by three AA alkaline ba&terand is
designed to operate for 2000 hours on a singlefdeatteries in a Non-
alarm State.

A sensor failure alarm is incorporated which wattms user if the
sensor signal is lost or low. When this occurs, tHBENSOR display

" Teledyne Analytical Instruments 1
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flashes. The alarm buzzer can be silenced by pgdsie ALARM
SILENCE key A) or pressing the unlock key. This alarm conditisn
also triggered when the oxygen concentration atpibiet of analysis
falls below 18% (Reference: ISO 7767 standard).

Caution: During normal use, alarm conditions should not

be overridden by pressing the unlock key. The
A cause for the alarm condition should first be

resolved.

1.1 Features

The following features are standard on the AX300-I:
« Large easy to read 3Y2-digit LCD (see options)
« Automatic LCD back lighting upon key press
« Microprocessor controlled
« Sensor fail/disconnect alarm indicator (audible aisdal)
« Non-adjustable concentration alarm below 18% O
+ Alarm silence button
« 2000 operating hours from 3 AA alkaline batteries
« Battery status indicator
« Stand for upright tabletop deployment
« Optional hardware for pole clamping and V block sup
« Rugged high impact ABS plastic construction
« Splash resistant case.
« Long life class R17TMED sensor
« 0-1 VDC digital output (optional RS-232)
« FDA 510(k) market clearance and CSA/CE marking

1.2 Options

The following options are available for the AX 3D@nalyzer:
« A-Option—2¥2-digit LCD instead of 3Y2-digit

"™ Teledyne Analytical Instruments 2
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« B-Option—RS 232 digital output instead of 0-1VDC

Note: Contact the factory for modifying your analyzer for 2¥2-digit
LCD. For RS-232 reconfiguration, see Section 2.1.5.

« Universal Pole Mounting Clamp (P/N CP 2345)
+ V-Mount Pole Clamp (P/N CP 2344)

« V-Mount Wall Adapter P/N B 647)

« 0-1VDC Interface Cable (P/NB-75554)

+ RS 232 Interface Cable (P/N B-75555)

1.3 Applications

The AX300-I analyzer is intended for spot checkirige
concentration of oxygen in gas mixtures used inliegjions such as
Anesthesia gas delivery and Respiratory care, anmgténded for adult,
pediatric and neonatal populations.

1.4 Operation Summary

The AX300-I analyzer uses Teledyne Analytical lastents’
Patented R17MED oxygen sensor. The sensor outputisél to
determine the oxygen gas concentration that islalisd on the LCD
screen. The concentration alarm of AX300-1 analygamon-defeatable
and will alarm when the oxygen concentration fak$ow the threshold
of 18%. This alarm is tied to sensor fail/discoetredarm that will also
warn the user of a possible sensor problem when dkggen
concentration is less than 18%. When a fault isctet], the/SENSOR
indicator is displayed on the LCD, and the audéid visual alarms are
activated.

The Class R17MED oxygen sensor is a disposableoseiite
sensor has a cathode (sensing electrode), an doodeter electrode),
and a compatible electrolyte, and is packaged small plastic sensor
body. Oxygen entering the sensor reacts with thedanand a
proportional current is collected at the cathodeictv is then converted
into a digital signal and displayed on the LCD saren the analyzer.

Used with the R17MED sensor is a removable plaktierter. This
diverter is used to facilitate the transport of gaixtures through the
sensor. The diverter, packaged separately whemethipis necessary
when the tee adapter is used to sample gas flathieggh a tube.

" Teledyne Analytical Instruments 3
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The diverter is not necessary and should not bel udgen the
sensor is placed directly in a chamber, or whensémsor is used in
confined volume analysis, such as incubators amalation tents.

A CAUTION STATEMENTS:

The R17MED sensor contains a caustic electrolyte and lead.
Do not try to open the sensor assembly. Check the sensor
periodically for leaks. If the sensor is leaking, replace it. Do
not try to repair it. Contact Teledyne for the material safety
data sheet related to handling and disposal.

The R17MED sensor contains a caustic electrolyte, and in the
event of a leak, the electrolyte may attack certain materials it
is exposed to, such as aluminum. Use precaution in your
choice of interface materials.

Remove and save the diverter when the sensor is used in
confined volume applications.

The AX300-I oxygen analyzer, R17MED oxygen sensor and
associated hardware are intended for use as secondary
devices to verify the concentration of oxygen in gas
mixtures. Do not use these devices as primary life-support
or primary monitoring devices.

The information obtained from the AX300-1 should never be
used to adjust a life-support system. It should only be used
as an indication that the life support system or device in the
breathing system that AX300-1 is being used with may
require service and/or calibration.

"™ Teledyne Analytical Instruments 4
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Operating Instructions

Notes:

Upon receipt, INSPECT THE ENTIRE UNIT FOR ANY DAMAGE.
Check the unit and all included accessories for broken or loose
parts. If damaged, DO NOT USE. Notify the shipper, your
distributor or Teledyne Analytical Instruments.

This equipment is internally powered using 3 AA batteries.

The LOCK/UNLOCK key helps prevent accidental change to the
calibration set point. At least two keys must be pressed in order
to modify the critical calibration set point value.

If the keys are unlocked and no keys are pressed, the analyzer
will revert to the locked mode within nine seconds.

The ALARM SILENCE (A) key continues to operate normally
when the lock feature is activated.

2.1 Setup

To use your AX300-1 analyzer, first install the teaies, then install
the oxygen sensor and then, calibrate the analyszerg the steps
outlined in section 2.1.4.

2.1.1 Sensor Installation or Replacement

Note: The R17MED oxygen sensor must be installed before the
oxygen analyzer can be operated

1. Remove the new sensor from its protective bag. detsphe
sensor for damage or electrolyte leakage.

WARNING: THE SENSOR ELECTROLYTE IS CAUSTIC. DO NOT
USE A DAMAGED OR LEAKING SENSOR. DO NOT
LET THE ELECTROLYTE COME IN CONTACT WITH
SKIN. IF IT DOES, FLUSH AFFECTED AREA WITH

" Teledyne Analytical Instruments 5
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WATER. DO NOT ATTEMPT TO OPEN OR REPAIR
THE SENSOR.

WARNING: THE SENSOR ALSO CONTAINS LEAD. LEAKING OR
EXHAUSTED SENSORS SHOULD BE HANDLED AND
DISPOSED OF IN ACCORDANCE WITH LOCAL
REGULATIONS. CONTACT TELEDYNE FOR THE
MATERIAL SAFETY DATA SHEET

WARNING: The AX300-I oxygen analyzer, R17TMED oxygen
sensor, and associated hardware are non-sterile
devices. Autoclaving or other chemical cleaning
may damage the analyzer and the sensor.

2. Plug one end of the coiled cable into the receptaal the back
of the R17MED sensor and secure it in place withdapture nut
located at the base of the connector. See Figdre 2-

Figure 2-1: Installing the RLYTMED Sensor

3. Plug the other end of the cable into the receptacited on the side
of the unit and secure it using the capture n.Fsgure 2-2.

“™ Teledyne Analytical Instruments 6
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Capture Nut

Monitor g
Sensor Connection 4
Connection

/;‘ o,
b .\.\_7“{./_//” T

Figure 2-2: Sensor Cable Connection to Analyzer

Note: Cable shown is for illustration purposes only. Supplied
cable may not have a right-angle bend.

Note: Do not use the plastic flow diverter with the R17MED
sensor when the sensor is used for diffusion sampling
(such as with oxygen tents, incubators, etc.). When the
sensor is used with a Tee Adapter, such as in a breathing
system, the diverter must be used as shown in Figure 2-3.

~ _Micro-FueI Cell

. Flow
. ~—_ Diverter
Sensing || (_ Tee
Suface -\ _ Adapter

Figure 2-3: Mounting the Sensor in the Tee Adapter
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2.1.2 Mounting

The AX300-1 can be mounted in several ways dependin the
optional equipment ordered at the time of purch8se. Section 1.3.

2.1.2.1 V-MOUNT ADAPTER INSTALLATION

The V-Mount Adapter consists of a matching plagtiate with
integral V-grooves that attach to the rear of thalyzer.

To install V-Mount Adapter, remove the battery camment door
by prying up the hinged latch at the bottom of toger, then slide the
adapter plate into grooves provided in rear caspldRe the battery
compartment door and secure door latch. See FRydre

Note: The door latch is a tight fit onto the battery cover. Use a
coin to gently pry up the latch.

(Ce=gr—=

Figure 2-4: V-Mount Adapter Installation

2.1.2.2 UNIVERSAL MOUNTING CLAMP INSTALLATION

The optional Universal Mounting Clamp comes witlh/4-20 screw
for securing the clamp to the rear of the analyadhreaded brass insert
is installed on the back of the analyzer for thisgpse. See Figure 2-5.

- Brass Insert

Figure 2-5: Brass Insert for Universal Mounting Clamp

"™ Teledyne Analytical Instruments 8
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2.1.3 Battery Installation

Note: Three “AA” alkaline batteries must be installed in the unit
before the analyzer will operate. The unit must be
recalibrated whenever new batteries are installed.

To install the batteries:
1. Turn the unit off (if it is on).

2. Hold the analyzer face down in the palm of yourchddse a
coin to pry up the latch that secures the batterpartment
door. Remove the battery compartment door.

CAUTION: IMPROPER INSTALLATION OF THE BATTERIES
MAY RESULT IN DAMAGE TO THE UNIT AND
BATTERIES.

Note: Use alkaline batteries only. Other battery types will
produce erroneous battery test readings.

3. Install 3 “AA” alkaline batteries into the holdes ahown in
Figure 2-6. Each battery has its own slot. To iaspiroper
polarity, place the bottom (flat) or negative eridhe battery
in the end of the holder marked “~". Place the (tmgtton) or
positive end of the battery in the end of the holeharked
“+". Do this for each battery.

Figure 2-6: Installing Batteries

4. Re-install the battery compartment door. When thé is
first turned on, the screen will momentarily digpkl LCD
segments. During this period, diagnostic tests laeég
conducted to ensure that the circuits are funatigni
correctly. The unit will activate the audible awual

" Teledyne Analytical Instruments 9
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alarms for about 1 second. The LCD will flash coatiusly
indicating the unit is in the unlocked position dgafor
calibration.

Note: When batteries are first installed or power is lost for any
reason, the analyzer defaults to the calibration mode. All
keys except the CAL and ON/OFF (1/0) keys will be
inoperable until a successful calibration is achieved.

5. Note the battery display located below the oxygeadout
display. It continuously shows a bar graph of thmaining
life to the batteries. Using new batteries willithinate all 5
segments from the left to the right end of the [dre bar
graph indicator is continuously on when the analyize
powered on.

2.1.4 Calibration

The AX300-1 should be calibrated before each usg ewery 8
hours to maintain accuracy.

When batteries are removed for any reason or wieen batteries
are installed, the oxygen analyzer defaults toctédration mode with
the LCD display flashing 00.0. Only the CAL and Q¥ (/O) keys
are functional at this point.

Note: For first time and for routne . /1
maintenance calibrations, make (2
sure that the sensor and sensor
cable are installed correctly before
attempting to calibrate the analyzer 5 ar

(=)
N ./

To calibrate the analyzer (See Figure 2-7):
1. Turn the unit on by pressing the ON/ORFO) key.
2. Check the battery status via the bar graph.

3. If the LCD is not flashing, press the LOCK/UNLOCIgKto
unlock the keys. LCD will flash indicating that ctgges can
be made to the settings. If the batteries have hhestn
installed the LCD will flash 00.0

"™ Teledyne Analytical Instruments 10
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4. As with most oxygen analyzers, the highest levél o
accuracy is achieved when calibration is conducisithg
100% oxygen. After installing the flow diverter asted in
Section 2.1.1, insert the sensor into the plaste &nd
connect to a supply of pure dry oxygen flowing & liters
per minute.

Note: An accessory calibration assembly (P/N C53790) is
available from Teledyne for use with the R17MED sensor

5. Wait about 20 seconds to ensure that the sampée iéin
completely purged with the calibration gas. Préms CAL
key. The LCD will count down from 9 to 0. The armdy
electronics will measure the sensor output durihis t
countdown to determine the gas concentration aledtsethe
calibration range of eithed00% or 20.9%. When the
calibration is complete, the LCD will display thagvalue.

Note: At the end of the calibration countdown, the analyzer will
display a solid number, indicating acceptance of the
calibration value. No further user action is required. If the
LOCK/UNLOCK key is still pressed, the display will start
blinking, allowing the recalibration. If this LOCK/UNLOCK
key-press is in error, either press the key once more or
allow the software to revert to the locked mode
automatically, which will occur within nine seconds of not
pressing any functional keys. Once the analyzer reaches
the locked mode, press the LOCK/UNLOCK key and press
the CAL key to repeat calibration.

Note: The AX300-1 can only be calibrated using certified
medical grade 100% oxygen or ambient level air (20.9%
Oxygen). Improper calibration or use of other gas
concentrations will either activate the v SENSOR
indicator or render the analyzer to assume that the gas
delivered for calibration was 100% Oxygen. This latter
behavior of the analyzer, which is common across
many other peer group analyzers, would introduce
significant error in analysis. Hence, use only certified
medical grade 100% Oxygen gas or ambient level air
(20.9% Oxygen) to calibrate your analyzer.

6. Remove the sensor from the oxygen supply and curtfie
LCD reads less than 22% in room air. It is not seaey for
it to read exactly 20.9%.

" Teledyne Analytical Instruments 11
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7. It is important to perform the calibration carejulbnd
thoroughly, using calibration gases that are freemf
contaminates. The accuracy of the analyzer is aslgood as
the accuracy of calibration gases used and theaxgof the
procedure used to calibrate the analyzer.

Note: A single point air calibration is not recommended unless
the sensor can be exposed to a known source of fresh
outdoor air. Hospital room air may often be enriched
with excess oxygen, which will introduce errors into the
calibration. Air calibration should only be used for
analyzing oxygen levels between 21% and 40% and
should never be used where a high degree of accuracy
is needed.

Note: Never calibrate the unit in humidified gas, as water vapor
makes the oxygen concentration appear lower than it really
is. See Section 2.3.1: Humidity.

8. The analyzer is now ready for use.

2.1.5 Output 0-1 VDC or RS232

The AX300-1 Portable Oxygen Analyzer comes withiapal 0-1
VDC and RS232 signal outputs for use with compatilelxternal
recording, indicating or computing equipment.

An optional 0-1 VDC Interface Cable (P/N B-75554)available
from Teledyne for accessing the voltage output.

To connect the analyzer to an analog recording?atitig device:

1. Insert one end of the interface cable into the wugort on
the side of the analyzer. See Figure 2-8.

2. Insert the other end into the analog recorder/atdicdevice
equipped to handle a 0-1 VDC signal.

When properly calibrated, the output signal gemeraby the
analyzer is linear and proportional to the oxygencentration.

If you requested Option-B (RS 232 digital output)ttze time of
purchase, a digital RS 232 signal is output froenahtput port shown in
Figure 2-8. Use the optional RS 232 Interface €4B/N B-75555)
available from Teledyne for connection to a stadda® 232 port on a
computer or other suitably equipped digital device.

"™ Teledyne Analytical Instruments 12
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CAUTION:  AX300-1 ANALYZER SHOULD ONLY BE CONNECTED
TO AN EN60601-1/IEC60606-1 APPROVED DEVICE.

@

Q

N——-—'

" Output Jack

Figure 2-8: 0-1 VDC or RS 232 Digital Output Port

RS232 signal output has been tested with windowelrtgpminal. The
setup changes with different windows versions.tlfeo software other
than windows hyperterminal is used, consult witttday.

Windows 95 version

Baud: 2400
Data: 7
Parity: ODD
Stop bit: 1
Flow control: NONE

Windows 98, Windows 2000 and Window XP version;

Baud: 2400
Data: 8
Parity: ODD
Stop bit: 1
Flow control: NONE

™ Teledyne Analytical Instruments 13
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If your analyzer is set for analog (0-1 VDC) oufpyou can
reconfigure it to use the digital output by chamgga jumper on the
internal PC board.

To activate the digital output:

1. Remove the batteries and remove the five screwshibld the
case together.

2. Remove the rear case section leaving the PCB ifrahe half of
the case.

3. Remove jumper at position JP3 and reinstall itositipn JP7.

Replace the rear cover and secure in place with §iorews.
Install the batteries and recalibrate per Sectidr32

To reconfigure the analyzer from a digital (RS 23Rjtput to
analog (0-1 VDC) output, use the same proceduremxin step 3
remove the jumper from JP7 and replace it at JP3.

CAUTION: EXERCISE EXTREME CARE WHILE MODIFYING
YOUR MEDICAL DEVICE. TELEDYNE WILL NOT BE
RESPONSIBLE FOR ANALYZER MALFUNCTION DUE
TO MODIFICATIONS NOT DONE BY THE FACTORY.
WE STRONGLY RECOMMEND SENDING THE
ANALYZER TO TELEDYNE FOR ANY DESIRED
RECONFIGURATION.

2.2 Operating Instructions

2.2.1 Procedure

Note: Prior to every use, always test the batteries, check the
sensor for any leaks or damage, and check the analyzer
calibration.

The AX300-I analyzer can be used to measure a getsing for
oxygen in two basic modes:

« In the inhalation side of breathing system upstrednany
antibacterial filters, humidifiers and other suckedicating
devices.

"™ Teledyne Analytical Instruments 14
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« In confined volumes such as in incubators or tents.

When analyzing for oxygen in breathing systems fline diverter
must be used. The diverter should be screwed dmcahreaded front
end of the R17MED sensor. A tee adapter (plastid, 268, or metal,
P/N A283) should be placed into the breathing loapd the above
sensor assembly plugged into the tee adapter. i§aseR2-3.

CAUTION: CHECK THE BREATHING SYSTEM FOR LEAKS. BE
CERTAIN THAT THE SYSTEM DOWNSTREAM OF
THE SENSOR DOES NOT PRODUCE ANY
BACKPRESSURE OR RESTRICTION TO FLOW.
ERRORS IN READINGS WILL RESULT IF THIS IS
NOT FOLLOWED.

THE OXYGEN SENSOR IS A NON-STERILE DEVICE
AND SHOULD BE USED IN CONJUCTION WITH AN
ANTIBACTERIAL FILTER. ALWAYS INSTALL THE

SENSOR ON THE INSPIRED LINE AHEAD OF
FILTERS, HUMIDIFIERS AND MEDICATING DEVICES.
NEVER INSTALL THE SENSOR IN A LOCATION
THAT WILL EXPOSE THE SENSOR TO PATIENTS’
EXHALED BREATH OR SECRETIONS UNLESS YOU
INTEND TO DISPOSE OF THE SENSOR AND FLOW
ADAPTER AFTER USE.

When analyzing for oxygen in confined volumes suah
incubators, hoods, etc., the flow diverter mustremoved from the
R17MED sensor so that it does not interfere with ridpid exchange of
gases to and from the sensing surface of the sensor

CAUTION:  FAILURE TO REMOVE THE DIVERTER IN THESE
APPLICATION AREAS WILL RESULT IN A MARKED
REDUCTION OF THE RESPONSE TIME OF THE
SENSOR.

The R17MED sensor can be placed or hung insidebtous, tents,
etc. When it is necessary to thread the cable tfirau small hole in
order to gain access to the inside of a chamber,cttble should be
disconnected at the sensor, threaded through tiee dwod reconnected
inside the chamber.
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2.3 Factors Affecting Sampling Accuracy

2.3.1 Humidity

Humidity does not directly affect the accuracy bk tsensor's
measurement. However, when a nebulizer or otheicédeg used to
increase moisture levels in gas mixtures, the mmsactually dilutes
the mixture. This dilution effect decreases the g@xy concentration.
Your portable oxygen analyzer accurately measutes decreased
oxygen concentration.

As with all diffusion based oxygen sensors, exeessondensation
on the sensing surface of the R17MED will block théusion of
oxygen to the sensor, rendering it inoperative.rd@®@mmend installing
the sensor on the dry side of the breathing systeati times.

2.3.2 Temperature

The R17MED oxygen sensor compensates for ambiemesature
changes in the range of 0-40°C (32-104°F). Sineethiermistor that
compensates for these changes is located in theofethe sensor
assembly, it is important that gasxtures, flowing over the front of the
sensor, be at room temperature, which is assumebetdaemperature
around the rear of the sensor. Reading errors ocayr if gases at
higher temperature from devices such as heateddifieniare used to
measure oxygen with R17MED oxygen sensor.

A small thermal tracking error may be encounteredpplications
where the entire sensor assembly is placed in #se ngixture to be
analyzed (such as in the incubators). Holding #ressr in your hand for
more than a few minutes can also affect the tentyeraracking which
appears as a slow drift on the LCD. No adjustmehtsuld be made
during this period since this error will be elimied when both the
thermistor and sensing electrode have had suffidieme to come to
thermal equilibrium. This can take up to 2 hours.

2.3.3 Pressure

Virtually all gas sensors and analyzers measur@anial pressure
of the gas that they sample. The only time thasghanalyzers can
accurately read percentages is when the totalymes®es not vary over
time between calibrations and use. For this reasdés important to
calibrate the AX300-I oxygen analyzer (with R17MBRygen sensor)
at regular intervals. It is recommended that thié lum calibrated prior to
each use or every 8 hours. It is recommended ttreatanalyzer be
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calibrated at the same pressure as the gas ibwillsed to analyze. If
the gas being analyzed flows through some lengtialwhg, use similar
tubing/apparatus and same pressure/flow rates vdadibrating the

analyzer.

When a ventilator is a part of the breathing systira alternating
“breathing” pressure cycles generated by the \aotilwill be sensed as
pressure pulses by the sensor, and over time, gulsies manifest as
pressure increases in the fast-reacting sensots asid®R17MED. This
perceived pressure increase results in correspglyditigher oxygen
reading. While the concentration of oxygen is odlbéanging, it is the
total pressure that is increasing producing a spoeding increase in
the partial pressure of oxygen.

2.3.4 Discrepancy in Readings

When a discrepancy in oxygen readings is detecdterl,oxygen
analyzer’s readings should be verified by checkivegAX300-I battery
condition and calibration using 100% oxygen. If #wealyzer can be
calibrated, the unit can be assumed to be in gan#ting order. If, after
reinstalling the unit, the discrepancy in oxygeadiags persists, the
problem is most likely elsewhere in the breathiggtem. Resolve the
cause(s) for the discrepancy before using the aealy The
troubleshooting section of this manual may proadditional assistance
in locating the problem.

2.3.5 Anesthetic Gases

2.3.5.1 GAses THAT MAY INDUCE READING ERROR

When using the R17MED sensor in the presence o$thetc
gases, the oxygen reading may fall (see Table Delbine magnitude of
this error will depend upon the level of oxygen ahé duration of
exposure.

The anesthetic agents listed in the following tafitalothane,
Enflurane, Isoflurane, Sevoflurane, and Desflurame)e vaporized into
a stream of 30% oxygen / 70% nitrous oxide, andrdiselting drops in
oxygen level after an exposure of approximately iwars were noted.

Exposures in excess of two hours may produce Bligieater
errors. The errors listed are typical for all oxygsensors such as the
R17MED. Exposing the sensor to air or gases thatndb contain
anesthetic agents for a period of time equal tgreater than the exposure
interval will eliminate the reading error in mosises.
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Table 2-1: Oxygen Reading Error in a Mixture of Anesthetic Gas

Gas or Vapor Level

(Balance: Mixture of 30% O ,/ 70% N,O, except where noted)

Gas or Vapor Test Level Oxygen Reading
Error

Helium 50%, balance O, 0%

Nitrous Oxide 80%, balance O, 0%

Carbon Dioxide 10%, balance O, 0%

Halothane 4% <15%0O,*

Enflurane 5% <15%0,*

Isoflurane 5% <15%0O,*

Sevoflurane 5% <15%0O,*

Desflurane 15% <15%0O,*

* Errors are approximate and may vary based on sxgotimes and
concentrations.
These performances meet or exceed the requireroéni®0O 7767:
1997 (E).

CAUTION: THE AX300-I SHOULD NOT BE USED IN THE
PRESENCE OF FLAMMABLE ANESTHETICS SUCH
AS DIETHYL ETHER OR CYCLOPROPANE.

CAUTION: THE AX300-I, OXYGEN SENSOR AND ASSOCIA TED

HARDWARE ARE NON-STERILE DEVICES. DO NOT
AUTOCLAVE THE ANALYZER OR SENSOR, AS THIS
WILL DAMAGE THE EQUIPMENT.

2.3.5.2 CARE AFTER USE IN NITROUS OXIDE

CAUTION: THE R17MED SENSOR SHOULD NOT BE LEFT IN
NITROUS OXIDE MIXTURES ANY LONGER THAN

NECESSARY.
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After exposure to nitrous oxide mixtures, the sersfmuld be left
in 100% oxygen overnight (e.g., left in a breathsygtem that has been
flushed with pure oxygen). If this is not practicalhen using the tee,
remove the plastic flow diverter and leave the semsroom air. If the
oxygen reading continues to drop after each useitious oxide, the
sensor should be removed from service. If the gecao no longer be
calibrated or if there is any sign of electrolywakage, the sensor should
be disposed of in accordance with local regulatiand the Material
Safety Data Sheet (MSDS) available through Teledyne

2.3.6 Cleaning

The AX300-1 and R17MED sensor are non-sterile desiic

The oxygen analyzer, oxygen sensor, and sensatcdameection
cable may be cleaned by wiping the surfaces wigprigpyl alcohol or a
mild cleaning solution.

When cleaning, do not allow liquids or moisture a@ater the
analyzer or sensor internal cavities. Do not exptise electrical
connections to the cleaning solution. Do not insaethe analyzer,
oxygen sensor or sensor interconnection cable iterwar any other
liquid.

Do not expose the analyzer, oxygen sensor andcoraection
cable to steam, ethylene oxide, or radiation &tetibn.

After cleaning, ensure that all surfaces are dny te analyzer is
properly calibrated before using the analyzer.

2.4 Dos and Don’ts
— DO -
« Read and understand the manual before using thgzana
« Calibrate every 8 hours or before every use.
« Visually inspect the sensor for leakage before emeh

« Calibrate using 100% oxygen and check in air.

« Test batteries regularly and replace when battedjcator
shows low battery (no bars)

« Keep the analyzer, sensor and connections dryn déhe dry
side of the breathing system.
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- Recalibrate after replacing the batteries.
« Recalibrate after replacing the sensor.
« Use only alkaline batteries.

« Ensure that the R17MED sensor is properly connetctede
analyzer.

« Always use the plastic flow diverter when usingtéeadapter.

« Remove and save the plastic flow diverter when gisire
sensor in non-flowing applications

« Use only isopropyl alcohol or mild detergent, ieahing is
required,

—DON'T -

« Use this analyzer if you suspect any malfunction.

« Use the analyzer in the presence of flammable gases
« Use anything but alkaline batteries.

« Autoclave or freeze the sensor or analyzer.

« Open or try to repair a leaking or broken sensor.

« Immerse the unit or sensor in any liquid.

« Pass hot or cold gas mixtures over the sensor.

« Expose the unit to devices that produce high legtiadio,
short wave, microwave, x-ray, or high frequency
interference.

« Use cleaning agents or liquids in the cable recdggaor
around the battery compartment.

« Place the unit in a water vapor-saturated envirgrime
« Expose the LCD to excessive sunlight.

« Expose the unit to a condensing water environmectt as a
mist tent.
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Service Instructions

3.1 General Service Information

Without access to special probes and test equiptneableshooting and repair
of the board or its components are not feasiblé&actory replacement of the entire
PC board is recommended if necessary.

With the exception of replacing the sensor or bate there are no user-
serviceable components inside the unit. If a prokégises that cannot be corrected
by recalibration, changing the batteries or repfdhe sensor as described in this
manual, the unit must be sent back to the factoryrdpair or replacement. See
Section 3.10 for instructions on obtaining a Retiarchandise Authorization
(RMA) number before sending a unit back to Teledgneepair.

3.2 Overall Maintenance

The AX300-1 analyzer requires very little maintenan other than
calibration, checking the batteries and sensora€ional cleaning of the plastic
surface can be done with isopropyl alcohol. There ao user-serviceable
components within the analyzer.

3.3 Battery Maintenance

DO: Test batteries regularly. (Replace immediately mwiedl battery
strength indicator bars are missing).

DO: Always use alkaline batteries.
DO: Recalibrate after replacing batteries.

The AX300-1 analyzer has a battery strength indicahat continuously
displays the approximate amount of useful life reving on the set of installed
batteries. Excessive alarm activation will draia Hatteries faster. The minimum
detectable change in battery voltage correspondmtincrement of about 50
hours, meaning that the battery voltage reading meyhange for several hours
at a time.

If the analyzer is not used for a period of 30 daysnore, the batteries
should be removed from the analyzer.
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3.4 Sensor Maintenance

DO check the sensor for damage or leaks before use.
DON'T immerse the R17MED sensor in liquid.
DON'T autoclave the R17MED sensor.

DON'T open or try to repair the sensor.

Before every use, the sensor, cable and connectbaosld be checked.
Check the sensor for leaks and condensation. Ctieckable for splitting or
cracked insulation. Make sure the connectiongiginé and dry.

In the event that the sensor has been damagedylttims Material Safety
Data Sheet in the Appendix for handling guidelines.

3.5 Calibration

Incorrect readings can often be traced to imprapébration. The AX300-I
should be calibrated before each use and everyuBto maintain accuracy. It
must be calibrated whenever new sensor or battariegnstalled. Calibration
using methods other than described in section 2uil¥lead to improper
operation.

Whenever new batteries are installed or removedrigrreason, the oxygen
analyzer defaults to the calibration mode with L&D display flashing 00.0.
Only the CAL and ON/OFH/QO) keys are functional at this point.

3.6 Factors Affecting Sampling Accuracy

Refer to Section 2.3 of this manual.

3.7 Troubleshooting

The AX300-I oxygen analyzer provides a variety oithn safety features that
prevent its use when a fault is detected. Wheritalisplays the messageSENSOR
and sounds the audible and visual alarm continyoitss an indication of a faulty
connection between the sensor and the unit or pineexor faulty sensor. It also
indicates when oxygen concentrations are below 18%.

For assistance with troubleshooting, see Table 3-2.
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Table 3-2 Troubleshooting

calibration in 100% O2.

room air enriched with
excess oxygen.

Symptom Why What To Do
New sensor responds | If the sensor is new | A) Wait 1-2 hours and
slow or drifts. and was just removed recalibrate.

from its sealed bag it

may need to run for

several hours.
Sensor will not read | Calibration in 100% | A) Recalibrate using dry gas
below 22 % after | was invalid or the

Make sure that at least 6"
(30 cm.) of tubing is attached
to the exhaust side of the tee
adapter to prevent back
filling. O2 flow rate should not
exceed 5 I/min.

B)

C) Oxygen concentration at the
sensor is significantly higher
than 21%. Take the
analyzer to a well-ventilated
area and check the reading

again.

D) Try calibrating with a known
good sensor, and if this fails,
contact customer support.

react to changes

or the
unstable and drifting.

The sensor does not

in

oxygen concentration,
readings are

have
the

Water  may
condensed on
sensing surface.

Electrical interference
is  disrupting the
electronics

Remove the sensor from tee
adapter and unscrew the
plastic flow diverter. Using
absorbent tissue or cotton
swab, gently wipe off sensing
surface  inside  threaded
portion of sensor assembly.
Do not damage the sensing
surface, and do not leave any
tissue/swab residue on the
sensing membrane.

A)

B

~

Relocate unit away from
sources of electrical noise
such as cauterizing equipment
and two-way radios.

The display is flashing
v SENSOR

The unit has detected
a fault in the signal
from the sensor.

Sensor has expired.

The sensor has been
exposed to a gas

containing less than

A) Check sensor cable
connections to ensure they
are completely inserted into
the mating connector and
the capture nut is firmly in
place.

B) Expose the sensor in 100%
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18% oxygen.

02 and check calibration.

C) The sensor output has
fallen to a level where it is
no longer usable. Replace
sensor.

The oxygen reading
fluctuates or appears to
be incorrect.

The sample pressure
may be changing.

A) During calibration, make
sure there is no restriction
on exhaust side of sensor. If
the reading changes with
flow, the sensor is
pressurized or there may be
a leak in the system.

B

~

If a high degree of accuracy
is desired, or the
concentration of O2 being
analyzed is in excess of
40%, calibration with 100%
is recommended.

C

~

If humidified gas is used to
ventilate the patient, water
vapor actually dilutes the
gas. See Section 2.3. .

D) If a blender is used, check
its calibration.

The unit has stopped
working and the LCD is

The AX300-I

unit is

equipped with an

A) Disconnect the batteries and
inspect the contacts for

displaying electronic "watch dog," corrosion. Reconnect the

alphanumeric which analyzes the batteries. If the unit functions

characters. circuitry within the unit properly, calibrate the unit
for potential faults and and reset the alarm values.
irr?gp?:rr;bl e thuentil ltjrr:g B) Try a new set of batteries.
condition is corrected. | C) Increase  the  distance
(See  Watch dog between the unit and any
section) source of radio frequency
Several conditions can interfer_ence. . The sensor
activate the "watch C‘f"b'e IS a prime source of
dog Dropping the uni, | £ 8 e the
Egr?rrlections an(;)&;gﬁirg sensor c_able Qnd if possible
frequency i’nterference change |t§ coiled length to
are the most common “de-t_une” its antenna gffect.
causes. See the watch P_Iacmg the_ _cable n a
dog section for glgerent position may also
additional information P

No display. A) Batteries expired. A) Check/replace batteries.

B) Bad

battery

"™ Teledyne Analytical Instruments 24




Portable Oxygen Analyzer
_M_S_M_rerwce anua

connection. B) Check battery connections.

C) Calibrate.

Note: In the event that none of these procedures produces desired results,
remove the batteries and return the unit to Teledyne for repair.

3.8 Watchdog

The AX300-I is equipped with a watchdog circuitttbantinuously analyzes the
electronics for proper operation. If the watchdetgdts a failure, one of the codes in
Table 3.3 will appear on the LCD.

The error codes can appear on the LCD when batterie first installed,
during normal operation or if the unit is subjectedshock. In some cases, an
additional digit is used in the error code to sypadiditional information. For
example, the error code 6 and 7 are followed bytharadigit listed as (N) in
Table 3.3. The error code 65 would indicate th&ew is stuck and this key is
the Silence key.

In addition to supplying visual error codes, thaliaudevice will beep a
number of times to indicate the general error sedhe display is not functional.

Note: To reset the watchdog error code, remove one battery for 5
seconds and replace. If the error persists, contact your local
representative or Teledyne for assistance.

Table 3.3 Error Codes

Error Code Audio Beeps  Error

Indeterminate | 2 The watchdog timer has timed out indicating
a serious software error

30 3 Analog output is different from the expected
value. May indicate a shorted or over-loaded
analog output or a failure of the analog to
digital converter or digital to analog
converter circulit.

50 5 The ADC circuit failed during POST.
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6 (5) 6 A stuck key has been detected. The second
(There is no digit example (5) on the display shows
indication  of which key is stuck:
which key is
stuck) 1 - Batt

2-Cal
5 - Silence
8 - Key Lock
7(2) 7 A failure has occurred during the automatic
: calibration of the digital to analog converter
i(r;r(?ii;etiorls noc; (DAC) circuit. The second digit example (2)
the type of shows the type of digital to analog failure.
DAC failure) 0 - Measurement
1 - High Test
2 - Low Test
3 - Offset Cal
4 - Gain Cal

3.9 Other Problems with the Analyzer

Most other problems arise from either mechanicahalze to the

analyzer or electronic component failure.

Repair or troubleshooting the PCB or individual pmments on the
board is not feasible. Under most circumstancegptcement of the
entire PC Board is recommended. If the repair diagn indicates
problem with the PCB, the analyzer must be retutoetthe factory for
PCB replacement.

3.10 Return Authorization for Service

For any service beyond sensor and battery replatgntbe
analyzer must be returned to the factory. A retumerchandise
authorization (RMA) number must be obtained from le@igne
Analytical Instruments prior to returning the armdy for service. You
can request a RMA number via email by contactingtus
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tetci_customerservice@teledyne.com
You can also contact us at the address below.

Customer Service Department
TELEDYNE Analytical Instruments

16830 Chestnut Street
City of Industry, CA 91749-1580 USA

Phone (626) 934-1500, Fax (626) 961-2538

Or via the web at: www.teledyne-ai.com
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ROPETOR

A.1 Specifications
Range: 0-100% oxygen

Accuracy: +2% of full scale (at constant temperature
and pressure)

Response Time: 90% in less than 6 seconds at 25 °C

Battery Life: Approximately 2000 hours of continuous
use in non-alarm condition

System Power: 3 AA alkaline batteries.
Sensor Type: Class R17TMED

Alarm: Non-adjustable v SENSOR alarm
activates upon sensor problem or, O
concentration falls below 18%

Expected Life: 36 months in air at 25°C, Atmospheric
Pressure and 50% Relative Humidity.
(~7.5 months under similar conditions
when continuously exposed to 100%
oxygen)

Dimensions: 2.5"W x 1.25"D x 4.5"H (66 mm x 33-
mm x 111.5 mm)

Sensor Cable: Retracted: 2 ft / Extended: 10 ft.

Storage Temp.10-30°C (continuous), 5-50°C
(Intermittent)

Operating Temp: 0-40°C
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A.2 Spare Parts List

QTY PART NO DESCRIPTION

1 C43690-R17MED  Micro-Fuel Cell R17MED with
flow diverter P/N A50057

3 B99 “AA" size alkaline battery

1 C74721 Cable assembly

1 A268 Tee adapter (22 mm)

A.3 Optional Accessories

1 A50057 R17MED flow diverter

1 CP2345 Universal Pole Mounting Clamp

1 CP2344 “V" mount Pole Clamp

1 B647 “V" mount Wall Adapter

1 A51589 Sensor adapter cap, female (22 mm)

1 A51588 Sensor adapter cap, male (22 mm)

1 C53790 Calibration assembly

1 A284 Universal adapter set for pediatric
circuits (15mm)

1 A274 Tee adapter, autoclavable

1 A283 Tee adapter, metal

1 B75554 0-1 VDC Interface Cable

1 B75555 RS 232 Interface Cable

Schematics are available on request.

A minimum charge is applicable to spare parts xde
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Note: Orders for replacement parts should include the part
number (if available) and the model and serial number of
the analyzer for which the parts are intended.

Orders should be sent to:
TELEDYNE Analytical Instruments
16830 Chestnut Street
City of Industry, CA 91749-1580
Phone (626) 934-1500, Fax (626) 961-2538
Web: www.teledyne-ai.com
Or your local representative.
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