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Chapter 5  Using the Orion Benchtop 
Meters with the AutoTration-500™ 
Autosampler

The following instructions are for the Orion 162A, 535A, 550A, 555A and 
862A benchtop meters when used with the AutoTration-500 autosampler.

1.	 Interface the autosampler with the benchtop meter.  Use the 9 pin 
female to 9 pin female tan-colored interface cable that is included with 
the autosampler to connect the RS232 port on the meter to the COM1 
RS232 port on the autosampler.

2.	 If the Star printer or PRT300 printer will be used, use the autosampler 
to printer interface cable, Cat. No. 223664-001, to connect the COM2 
RS232 port on the autosampler to the 25 pin female RS232 port on 
the printer.  The printer must have a 9600 baud rate to be connected to 
the autosampler.  The PRT300 dip switch settings need to be manually 
configured for a 9600 baud rate input.  PRT300 dip switch numbers 
1, 3 and 8 should be set to OFF (down) and 2, 4, 5, 6, and 7 should be 
set to ON (up).

3.	 Prepare and install the electrodes.  Prepare the electrodes according 
to the electrode user guides.  Connect the electrodes to the back of 
the meter using the extension cables and cable management system 
provided with the autosampler.  If a stirrer probe will be used, connect 
the stirrer probe to the stirrer jack on the back of the autosampler 
and then insert the stirrer probe into the electrode holder on the 
autosampler.  

	 Note:  The minimum required cable length to operate with the 
autosampler is 6.25 feet (1.9 meters).  Extension cables or electrodes 
with an appropriate cable length are needed.

Figure 12 
Benchtop Meter Rear Panel
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4.	 Turn on the power to the meter, autosampler and printer.

The Orion 162A, 535A, 550A, 555A and 162A benchtop meters feature 
autosampler capability to automate sample analysis when used with the 
AutoTration-500 autosampler.

Press the setup key to enter the setup mode and then press the yes key until 
AUtO SAPL is displayed.  The benchtop meter setup menu allows for the 
following selections:

1.	 The autosampler can be set to ON or OFF.  The default setting is OFF.  
To print while using the autosampler, the print setting must be set to 
ON in the setup menu.

2.	 The autosampler beaker rack capacity can be set to a 28-position or 45-
position beaker capacity.  The default setting is 28.

3.	 The number of samples you wish to analyze can be set up to 42, 
depending on the beaker rack configuration.  The default setting is 25.  

Beaker Rack Number of Rinse 
Beakers

Number of Sample 
Beakers

28 3 1 to 25
45 3 1 to 42

4.	 The electrode rinse time in rinse beakers can be set from 5 to 60 
seconds.  The default setting is 10 seconds.  The rinse beaker positions 
are 1, 2 and 3 on the beaker rack.

5.	 The stirrer probe speed can be set from 0 to 5.  The 0 setting is off and 
the 5 setting is the fastest stirrer speed.  The default setting is 0.  If the 
stirrer probe speed is set as 1 to 5, the stirrer probe will be turned on 
when the electrodes are in the sample and rinse beakers.  A stirrer probe 
speed of 3 is best for general analysis procedures because it minimizes 
the air bubbles that can interfere with measurements.

Orion Benchtop Meter  
Preparation 

Orion Benchtop Meter Setup
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When the meter is powered on, the meter will display AUTO INIT to 
indicate that the autosampler is initializing.  If the autosampler setup 
parameters in the meter are correct, the autosampler initialization will 
complete automatically.  If an error is displayed, check the autosampler 
setup parameters in the meter before proceeding.

The auto key is used to initiate the autosampler sequence when the meter 
is connected to the autosampler.  If an autosampler sequence is running, 
the auto key is used to pause the sequence. 

The autosampler sequence may be aborted at any time by pressing the 
mode key.

The operator must press the auto key to initialize the autosampler sequence 
or resume the autosampler sequence after a pausing.  The autosampler 
will move the electrodes and stirrer probe into the rinse beakers.  Once 
the electrodes and stirrer probe have been rinsed, they are sent to the first 
sample beaker in the sequence.  When the autosampler has achieved a 
stable reading for all parameters being measured (pH, ORP, conductivity, 
temperature, DO, etc.) the data is logged into the memory of the meter 
(Lxxx).  After the meter has logged the readings, the autosampler will move 
the electrodes and stirrer probe into the rinse beaker for the time specified 
in the setup menu.  Once the electrodes have been rinsed, the autosampler 
will move the electrodes to the next sample in the sequence and will repeat 
this procedure for each subsequent sample.

Note:  If the data log is full (200 points) before completing an autosampler 
sequence, the autosampler will continue with E-26 displayed on the meter.  
The operator may begin another sequence by clearing the meter log by 
pressing the log clr key.

Note:  If an electrode jam occurs and the red light blinks on the 
autosampler, turn the autosampler off and wait 45 seconds before turning 
it back on again.  The autosampler should return to the home position.  
Contact Technical Support if the problem does not clear.

Operating the  
Orion Benchtop Meters 

with the Autosampler
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Error Code Error Code Description

E-01 Display failure

E-02 RAM failure

E-03 Ground test failure

E-04 Reference voltage test failure

E-05 pH channel test failure

E-07 Keypad failure

E-09 Both conventional and planar electrodes are connected

E-20 Value is out of range

E-21 Auto buffer recognition error

E-22 Calibration standard bad

E-23 Bad slope

E-26 Datalog full

E-27 Communication failure

E-29 Printer error

E-31 Bad value

E-40 Bad checksum

E-41 Conventional conductivity hardware out of calibration

E-42 Planar conductivity hardware out of calibration

E-43 Glass pH hardware out of calibration

E-44 Bad checksum again

E-51 Bad EPROM read

E-52 Bad EPROM write

E-53 EPROM read/write verification failure

E-54 Autosampler communication error

E-55 Autosampler jamming error

E-99 Exception error

Troubleshooting the 
Orion Benchtop Meters 

and Autosampler
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Chapter 6  Customer Services

Wipe off any spills of solvents, strong acids or strong bases to avoid 
discoloration of autosampler case.  Since the autosampler is frequently used 
in corrosive environments, care should be taken to rinse spills from the 
surface of the autosampler by using mild detergents and neutralizing agents 
as appropriate.  Contact Technical Support for additional information 
regarding good lubrication practices, including using silicon oil.

Caution:  Be careful not to crimp the tubing.  Never push hard enough on 
the tubing during installation to bend tubing

1.	 Loosen the black screw on the rotor (wheel) located on the back of the 
autosampler.

2.	 Remove the two screws on the plastic mounting block to right of rotor 
and then remove the plastic block from the autosampler.

3.	 Loosen the hex nut on the side of the electrode holder block with the 
1/16” Allen wrench.

4.	 Gently pull the end of the tubing that is attached to the rotor out of the 
Z-axis assembly.

5.	 Thread the tubing through the mounting block and outer tube, 
keeping the outer tube straight. 

6.	 Push slightly on the outer tube to wiggle the inner PEEK tubing 
through the fitting at the top of the Z-axis and out the top block.

7.	 Pull the tubing through the top block and push it into the hole in the 
top of the electrode holder block until the tubing is flush with the 
bottom of the block. 

8.	 Tighten the hex nut with the 1/16” Allen wrench.  

9.	 Gently re-thread the tubing into the rotor per the autosampler Z-axis 
setup instructions.

10.	Reattach the plastic block to the autosampler and tighten two screws on 
plastic mounting block. 

Recommended  
Maintenance

PEEK Tubing Replacement
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If any issues occur with the autosampler, turn the autosampler off, wait 
one minute and then turn the autosampler on.  The autosampler should 
automatically align itself to the home position.  This will raise the electrode 
holder up, move the arm to the left side of the autosampler and move the 
electrode holder towards the rear of the autosampler.  

Before removing obstructions from the sample tray area, press turn the 
autosampler off.  Any obstructions in the movement of the arm will 
damage the unit and the attached electrodes.  Remove any obstructions, 
objects or spills from the autosampler, beaker rack and drip tray.

After troubleshooting all components of your measurement system, contact 
Technical Support.  Within the United States call 1.800.225.1480 and 
outside the United States call 978.232.6000 or fax 978.232.6031.  In 
Europe, the Middle East and Africa, contact your local authorized dealer.  
For the most current contact information,  
visit www.thermo.com/contactwater.

For the most current warranty information, visit www.thermo.com/water. 

This equipment generates, uses and can radiate radio frequency energy 
and may cause interference to radio communications if not installed and 
used in accordance with the user guide.  It has been tested and found to 
comply with the limits for a Class A computing device pursuant to Subpart 
J of Part 15 of FCC Rules, which are designed to provide reasonable 
protection against such interference when operated in a commercial 
environment.  Operation of this equipment in a residential area is likely to 
cause interference, in which case the operator, at his or her own expense, 
will be required to take whatever measures may be needed to correct the 
interference.

Notice of Compliance

Warranty

Assistance

Troubleshooting
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Cat. No. Description

AT5050 AutoTration-500 autosampler, 115 V/220 V, includes 
48-position beaker rack for 50 mL beakers, 50 x 50 
mL beakers, small electrode holder for 50 mL beakers, 
drip tray, interface cables, extension cables, cable 
management system and user guide.  

AT5150 AutoTration-500 autosampler, 115 V/220 V, includes 
28-position beaker rack for 150 mL beakers, 50 x 150 
mL beakers, standard electrode holder for 150 mL 
beakers, drip tray, interface cables, extension cables, 
cable management system and user guide. 

251544-A01 AT5050 accessory kit, includes 48-position beaker rack, 
50 x 50 mL beakers, electrode holder and cables

251546-A01 AT5150 accessory kit, includes 28-position beaker rack, 
50 x 150 mL beakers, electrode holder and cables

ATR050 48-position beaker rack for 50 mL beakers
ATR150 28-position beaker rack for 150 mL beakers
ASB050 50 mL plastic beakers for 48-position rack, pack of 50
096S22 45 mL plastic beakers for 48-position rack, pack of 50
ASB150 150 mL plastic beakers for 28-position rack, pack of 50
AT0STD Electrode holder, standard size for 150 mL beakers
AT0050 Electrode holder, small size for 50 mL beakers
AS0050 Electrode holder, for high performance ammonia ISE 

and 150 mL or 50 mL beakers
254210-001 Interface cable for enhanced Star Plus benchtop meters 

to autosampler
ATCBL1 Interface cable for 960 titrator to autosampler
ASEXT1 Stirrer probe extension cable
910027 BNC extension cable, 3 meters
910026 Pin tip extension cable for reference electrodes, 3 meters
254974-A01 8 pin MiniDIN extension cable for Star Series ATC 

probes and conductivity cells, 1.5 meters
254975-A01 9 pin MiniDIN extension cable for Star Series DO 

probes, 1.5 meters
910030 3.5 mm phono tip extension cable for 162A, 535A, 

550A and 555A meter ATC probes, 1.5 meters
910031 Banana plug extension cable for 960 titrator ATC 

probes, 1.5 meters
235948-A01 Long dispenser tubing, 1.8 meters

Ordering Information
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Cat. No. Description
1010006 Star printer with cable, 110 V / 220 V
PRT300 PRT300 printer with cable, 110 V
PRT301 PRT300 printer with cable, 220 V
223664-001 Interface cable, Star or PRT300 printer to autosampler 
096019 Stirrer probe with paddle
8102BNUWP ROSS Ultra combination pH electrode with glass body 

and waterproof BNC connector
8156BNUWP ROSS Ultra combination pH electrode with epoxy 

body and waterproof BNC connector
8165BNWP ROSS Sure-Flow pH electrode with epoxy body and 

waterproof BNC connector
927007MD Stainless steel ATC probe with 8 pin MiniDIN 

connector for Star series meters
927007 Stainless steel ATC probe with 3.5 mm phono tip 

connector for 162A, 535A, 550A and 555A meters
917001 Epoxy ATC probe with banana plug for 960 titrator
9778BNWP Combination ORP electrode with glass body and 

waterproof BNC connector
9678BNWP Sure-Flow combination ORP electrode with epoxy body 

and waterproof BNC connector
013610MD DuraProbe 4-electrode conductivity cell, 10 µs/cm to 

200 mS/cm range, 3 meter cable and 8 pin MiniDIN 
connector for Star series meters

013610 DuraProbe 4-electrode conductivity cell, 10 µs/cm to 
200 mS/cm range, 3 meter cable and 8 pin waterproof 
DIN connector for 162A, 550A and 555A meters

013016MD 2-electrode conductivity cell, 0.01 µs/cm to 300 µS/cm 
range, 1.5 meter cable and 8 pin MiniDIN connector 
for Star series meters

013016A 2-electrode conductivity cell, 0.01 µs/cm to 300 µS/
cm range, 1 meter cable and 8 pin waterproof DIN 
connector for 162A, 550A and 555A meters

011050MD 2-electrode conductivity cell, 1 µs/cm to 20 mS/cm 
range, 1.5 meter cable and 8 pin MiniDIN connector 
for Star series meters

011050A 2-electrode conductivity cell, 1 µs/cm to 20 mS/cm 
range, 1 meter cable and 8 pin waterproof DIN 
connector for 162A, 550A and 555A meters

083010MD DO probe with 3 meter cable and 9 pin MiniDIN 
connector for Star series meters

083010A DO probe with 3 meter cable and 8 pin waterproof 
DIN connector for 862A meters
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Cat. No. Description
910168 pH 1.68 buffer, 475 mL
910104 pH 4.01 buffer, 475 mL
910686 pH 6.86 buffer, 475 mL
910107 pH 7.00 buffer, 475 mL
910918 pH 9.18 buffer, 475 mL
910110 pH 10.01 buffer, 475 mL
910112 pH 12.46 buffer, 475 mL
967901 ORP standard, 475 mL
011006 12.9 mS/cm conductivity/TDS standard, 5 x 60 mL
011007 1413 µS/cm conductivity/TDS standard, 5 x 60 mL
011008 100 µS/cm conductivity/TDS standard, 5 x 60 mL

Thermo Scientific products include a variety of electrodes, accessories and 
solutions.  Visit www.thermo.com/water for a complete list of our products.
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Description
Sample Capacity • �AT5050 – 48 x 50 mL beakers

• �AT5150 – 28 x 150 mL beakers
Titrator/Meter Interface RS232

Printer/Computer Interface RS232

Power Voltage 90-240 VAC, 50/60 Hz

Power Consumption 100-240 VAC, 50/60 Hz

Accuracy ± 1.0 mm in all axes

Agency Approvals CE

Environmental Requirements 5 to 45 °C, 20 to 80% relative humidity

Compatible Instruments • �960 Titrator PLUS (software revision 
6.0 or higher)

• �Enhanced Star Plus benchtop meters

• �Orion 162A, 535A, 550A, 555A and 
862A benchtop meters

Travel Resolution/Precision

 

 

• �Maximum X axis travel– 510 mm

• �Minimum X axis resolution/precision– 
Better than 0.1 mm

• �Maximum Y axis travel– 270 mm

• �Minimum Y axis resolution/precision– 
Better than 0.1 mm

• �Maximum Z axis travel– 160 mm

• �Minimum Z axis resolution/precision– 
Better than 0.1 mm

• �Maximum Z axis clearance– 140 mm
50 mL Beakers in AT5050 
Autosampler

Polypropylene, 42 mm diameter

150 mL Beakers in AT5150 
Autosampler

Polypropylene, 57 mm diameter

Specifications
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