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About This Manual 

This user’s guide covers the 341, 341LC, 343 and 343S polarimeters. All the 
information applies to each of these polarimeters except where specifically 
detailed otherwise. 

This manual contains the following sections: 

• Introduction; 

• Warnings and Safety Information; 

• Installation; 

• Overview; 

• HPLC Application; 

• Error Messages and Troubleshooting; 

• Maintenance; 

• Theory and Technical Data; 

• Appendices. 
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Conventions Used in this Manual 

Normal text is used to provide information and instructions. 

Bold text refers to text that is displayed on the screen. 

UPPERCASE text, for example ENTER or ALT, refers to keys on the PC 
keyboard. '+' is used to show that you have to press two keys at the same time, 
for example, ALT+F. 

Keys on the instrument touchpad that must be pressed, are indicated by 

 , for example . 

All eight digit numbers are PerkinElmer part numbers unless stated otherwise. 

Notes, cautions and warnings 

Three terms, in the following standard formats, are also used to highlight special 
circumstances and warnings. 

NOTE:  A note indicates additional, significant information that is provided with some 
procedures. 

 

 
CAUTION 

We use the term CAUTION to inform you about situations that could 
result in serious damage to the instrument or other equipment. Details 
about these circumstances are in a box like this one. 

 

 
WARNING 

We use the term WARNING to inform you about situations that could 
result in personal injury to yourself or other persons. Details about 
these circumstances are in a box like this one. 
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Definitions 

OPERATOR: Person operating the equipment for its intended purpose. 

RESPONSIBLE BODY: Individual or group responsible for the use and 
maintenance of the equipment and for ensuring that the OPERATORS are 
adequately trained. 
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General Safety 

The instrument conforms to IEC publication 61010-1 (‘Safety requirements for 
electrical equipment for measurement, control, and laboratory use’) and 
Amendment 1 to this standard. 

Whenever it is likely that the instrument is unsafe, make the instrument 
inoperative and secure it against any unauthorized or unintentional operation. 
The instrument may be unsafe if it: 

• shows visible damage; 

• fails to perform the intended measurement; 

• has been subjected to prolonged storage in unfavorable conditions; 

• has been subjected to severe transport stresses. 
 

 
WARNING 

Explosive Atmosphere 

This instrument is not designed for operation in an explosive 
atmosphere. 

Operating Conditions 

The instrument has been designed to be safe under the following conditions: 

• Indoor use. 

• Altitude up to 2000 m (above mean sea level). 

• Ambient temperatures of 5 oC to 40 oC. 

• A maximum relative humidity of 80% for temperatures up to 31 oC, 
decreasing linearly to 50% relative humidity at 40 oC. 

• Mains supply voltage fluctuations not exceeding + 10% of the nominal 
voltage. 
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WARNING 

If the equipment is used in a manner not specified herein the protection 
provided by the equipment may be impaired. 

NOTE:  If you experience unexpected problems with the polarimeter, contact your 
PerkinElmer office or representative immediately. 

Storage Conditions 

The instrument can be stored safely under the following conditions: 

• Ambient temperature –20 oC to 60 oC. 

• Ambient relative humidity 20 % to 80 % , without condensation. 

• Altitude up to 2000 m (above mean sea level). 

When you remove the instrument from storage, before putting it into operation 
allow it to stand for at least a day under the approved operating conditions. 

Chemicals 

Use, store and dispose of chemicals that you required for your analyses in 
accordance with the manufacturer’s recommendations and local safety 
regulations. 

 



Warnings and Safety Information 

17 

 
WARNING 

Hazardous Chemicals 

Some chemicals used with this instrument may be hazardous or may 
become hazardous after completion of an analysis. 

The responsible body (e.g. Laboratory Manager) must take the 
necessary precautions to ensure that the surrounding workplace is safe 
and that instrument operators are not exposed to hazardous levels of 
toxic substances (chemical or biological) as defined in the applicable 
Material Safety Data Sheets (MSDS) or OSHA (Occupational Safety 
and Health Administration (United States)) , ACGIH (American 
Conference of Government Industrial Hygienists (United States)) , or 
COSHH (Control of Substances Hazardous to Health (United 
Kingdom)) documents. 

Venting for fumes and disposal of waste must be accordance with all 
national, state and local health and safety regulations and laws. 

 

Toxic Fumes 

If you are working with volatile solvents, toxic substances, etc, you must provide 
an efficient laboratory ventilation system to remove vapors that may be 
produced when you are performing analyses. 

Waste Disposal 

Waste containers may contain corrosive or organic solutions and small amounts 
of the substances that were analyzed. If these materials are toxic, you may have 
to treat the collected effluent as hazardous waste. Refer to your local safety 
regulations for proper disposal procedures. 

Mercury lamps and other spectral lamps are maintained under reduced pressure. 
When you dispose of lamps that are defective or otherwise unusable, handle 
them correctly to minimize the implosion risk. 
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UV Radiation 

You should be aware of the health hazard presented by UV radiation. 

• When the source (UV) lamp is switched on, do not open instrument covers 
unless specifically instructed to do so in this User’s Guide. 

• Always wear UV-absorbing eye protection when the source lamp is 
exposed. 

• Never gaze into the source lamp. 

 

 
WARNING 

Use of controls or adjustments or performance of procedures other 
than those specified herein may result in hazardous exposure to ultra-
violet radiation. 

 

 
WARNING 

Ultra-violet light is generated by the lamps. Direct exposure to ultra-
violet B and C (i.e less than 315 nm) can be hazardous. There is no 
hazard provided that the operational procedures are adhered to. 
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Electrical Safety 

Connect the instrument to a correctly installed line power outlet that has a 
protective conductor (earth/ground). 

Do not attempt to make internal adjustments or replacements except as directed 
in this User’s Guide. 

Do not operate the instrument with any covers or parts removed. 

The polarimeter must only be connected to equipment meeting the requirements 
of IEC 61010-1 (Safety requirements for electrical equipment for measurement, 
control and laboratory use – general requirements) or IEC 60950 (Safety of 
information technology equipment). 

Servicing should only be carried out by a PerkinElmer Service Engineer or 
similarly authorized and trained person. 

Disconnect the instrument from all voltage sources before opening it for any 
adjustment, replacement, maintenance, or repair. If, afterwards, the opened 
instrument must be operated for further adjustment, maintenance, or repair, this 
must be only be done by a skilled person who is aware of the hazard involved. 

Use only fuses with the required current rating and of the specified type for 
replacement. Do not use makeshift fuses or short-circuit the fuse holders. 

To ensure satisfactory and safe operation of the instrument, it is essential that the 
green/yellow lead of the line power cord is connected to true electrical earth 
(ground). 

If any part of the instrument is not installed by a PerkinElmer Service Engineer, 
make sure that the line power plug is wired correctly: 
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Cord Lead Colors Terminal 

International USA 

Live Brown Black 

Neutral Blue White 

Protective Conductor 
(earth/ground) 

Green/Yellow Green 

 

 
WARNING 

Use only a power cord set with recognized safety approvals when using 
the Polarimeter. 

 

 
WARNING 

Electrical Hazard 

Any interruption of the protective conductor inside or outside the 
instrument or disconnection of the protective conductor (earth/ground) 
terminal is likely to make the instrument dangerous. Intentional 
interruption is prohibited. 
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WARNING 

Lethal voltages are present in the instrument 

Even with the power switch off, live voltages can still be present within 
the instrument. 

When the instrument is connected to line power, terminals may be live, 
and opening covers or removing parts (except those to which access 
can be gained without use of a tool) is likely to expose live parts. 

Capacitors inside the instrument may still be charged even if the 
instrument has been disconnected from all voltage sources. 
 

The Polarimeter has: 

• Insulation – Class I as defined in IEC 61010-1. 

• An IEC Installation Category (Overvoltage Category) II classification – 
suitable for connection to local level power supplies. 

• An IEC Pollution Degree 2 classification – usually only non-conductive 
atmospheric pollution of this equipment occurs; occasionally, however, a 
temporary conductivity caused by condensation must be expected. 

Symbols Used on the Instrument 
 

Indicates the off position of the main power switch 
 

Indicates the on position of the main power switch 

 

 
Indicates alternating current 

 

This label means consult the User’s Guide. 
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  appears in the following places: 

• On the rear panel, alongside the power inlet. 
 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. To prevent potential injury 
to yourself and damage to the instrument, switch off all instruments in 
the system and disconnect them from the line power supply before you 
remove the cover. 

 

• On the rear panel, adjacent to the Control – Signals connector. 
 

 
WARNING 

To avoid electric shock, remove all accessory and support equipment 
cables from the Polarimeter before servicing. 

 

• Inside the Polarimeter, adjacent to the Protective Earth Conductor fixing on 
the keyboard bracket. 

 

 
WARNING 

Replace all Protective Earth Connectors once repair and maintenance 
is completed. 
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• Inside the Polarimeter, on the back panel next to the Protective Earth 
Conductor fixing. 

 

 
WARNING 

Replace all Protective Earth Connectors once repair and maintenance 
is completed. 

 

Location and Ventilation 

To allow for adequate cooling, the polarimeter should not be site near to room 
heating equipment, for example, central-heating radiators. There should be a 
minimum gap of at least 15 cm (6 inches) from the top and sides to permit 
adequate cooling. 
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EMC Compliance 

EC directive 

This instrument has been designed and tested to meet the requirements of the EC 
Directives 89/336/EEC and 93/31/EEC. This instrument complies with EN 
61326: Electrical equipment for measurement control and laboratory use – EMC 
requirements including EN 55011, Group 1, Class B for RF emissions. 

United States (FCC) 

This instrument is classified as a digital device used exclusively as industrial, 
commercial, or medical equipment. It is exempt from the technical standards 
specified in Part 15 of FCC Rules and Regulations, based on section 15.103 (c). 

Japan (FCC) 

This instrument has been tested and found to comply with the limits of a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment 
is operated in a commercial environment. This equipment generates, uses, and 
can radiate radio frequency energy and, if not installed and used in accordance 
with the instruction manual, may cause harmful interference to radio 
communications. 

Operation of this equipment in a residential area is likely to cause harmful 
interference in which case the user will be required to correct the interference at 
his own expense. Changes or modifications not expressly approved by the 
manufacturer could void the user’s authority to operate the equipment. 
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Lifting the Polarimeter 

The polarimeter weighs approximately 40 kg. We recommend that the 
polarimeter is lifted by 2 adults. 

Consult local codes of practice issued by safety advisors before attempting to lift 
the polarimeter. 
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Unpacking the Polarimeter 

When the polarimeter arrives: 

• Unpack the polarimeter carefully. Check it and any other equipment for 
visible signs of damage. If you find that something is damaged, file a claim form 
with the authorized carrier immediately and inform your nearest PerkinElmer 
office. 

• Check that nothing is missing; a list of the equipment delivered is given on 
page 30. If you think that something is missing, inform your nearest 
PerkinElmer office. 

• If the polarimeter will be installed by a PerkinElmer Service Engineer, 
contact your local PerkinElmer office to arrange for the installation. 

Before installing the polarimeter: 

• Prepare a suitable site for the polarimeter and any accessories (see 
Requirements on page 31).   

• Read the installation instructions in order to become familiar with the 
polarimeter. 

NOTE:  If a Service Engineer installs the polarimeter they will perform pre-installation 
checks, install the polarimeter and ensure that everything functions correctly. 
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Parts Supplied with Models 343, 341LC, 343 
and 343S 

 

Quantity Description Part Number 

1 Line cord 230 V  
or line cord 115 V 

B0019800 
B0073775 

10 Fuses, 5.0 A, slow-blow B0155575 

10 Fuses 2.5 A, slow-blow B0155572 

1 Dust cover B2100083 

1 Set of hexagonal keys B0019061 

2 Hose connecting unions B0059044 

2 Retaining nuts B0057375 

2 Snap-on hose connectors (female) B0023491 

1 Manual 09935019 

Additional Parts Supplied with Model 341 LC 

 

Quantity Description Part Number 

1 Alignment cell B0017072 

1 HPLC cell, 10 cm/80 µl B0107592 

1 HPLC cell, 10 cm/40 µl B0107593 
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Requirements 

NOTE:  Read the Warnings and Safety Information at the start of this manual before you 
install the polarimeter. They contain important information. 

 

 
WARNING 

Explosive Atmosphere 

This instrument is not designed for operation in an explosive 
atmosphere. 

To obtain the best performance from your polarimeter: 

• Place the polarimeter in an environment that is relatively dust-free. 

• Make sure that the benchtop is free from vibrations or mechanical shocks. 

• Do not place the polarimeter near to room heating equipment, for example, 
central-heating radiators or air-conditioning vents. 

• Do not position the polarimeter in direct sunlight because this may cause 
overheating. 

The polarimeter has been designed for indoor use and operates correctly under 
the following conditions: 

Ambient temperature 15 oC to 35  oC 

Ambient relative humidity 75% maximum (non-condensing) 
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Space Requirements 

Figure 1 show the space requirements for the polarimeter. You should leave 
sufficient room around the instruments to access all the connections at the rear, 
and reach the electric supply points. 

 
Figure 1 Space requirements 

310 mm 

825 mm

Front View 

Top View 390 mm 
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Electrical Requirements 

The polarimeter can operate on electricity supplies of 50 or 60 Hz and on 
voltage ranges of either 100 to 120 V or 220 to 240 V. 

The maximum power consumption of the polarimeter is 200 VA. 

The line supply must be within 10% of the nominal voltage. 

The line power supply must have a correctly wired protective conductor terminal 
(earth/ground) and should conform to local safety regulations. 

 

 
WARNING 

Only use a power cord set with recognized safety approvals when using 
the Polarimeter. 
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Siting the Polarimeter and Accessories 

For maximum stability and minimum maintenance, the site for the polarimeter 
and any accessories must be near to the electrical supply point and have 
sufficient room to allow access to connections at the rear of the instrument. 

Siting the Chart Recorder and Printer 

Place the chart recorder and printer near the polarimeter in a convenient position. 
Make sure that there is enough space for the paper supply to stand and feed 
smoothly into the printer. 

Siting the Circulatory Thermostat 

Place the circulatory thermostat near the polarimeter in a convenient position. A 
water tap and sink may be required in the vicinity of the thermostat. 

1. Set the required voltage at the rear of the instrument by sliding the red 
voltage selector switch using a screwdriver. 
The selected voltage is shown on the switch. 

To avoid problems of interference caused by earth loops, always connect the 
polarimeter and any accessory to the same phase of the line power supply. The 
most convenient method is to use a multi-socket distributor. 

2. Connect the line cords of the polarimeter and any accessory to the multi-
socket distributor. 

3. Connect the multi-socket distributor to a correctly installed line power 
supply that has a protective conductor connection (earth/ground). 
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Removing the Shipping Clamp 

Before using the instrument, the red shipping clamp must be removed. The 
shipping clamp secures the analyzer/photomultiplier assembly and is located at 
the left-hand side under the instrument cover. 

1. Loosen the securing screws on both sides of the instrument cover (see 
Figure 2). 
 

 
Figure 2 Securing screws 

 

 
CAUTION 

Take care not to pull on the keyboard cable when you lift up the cover. 

2. Lift the cover vertically, taking care not to pull on the keyboard cable 
connected to the instrument. 

3. Turn the cover to the rear and place it carefully on the bench behind the 
polarimeter. 

4. Remove the rubber bands holding the worm drive gear assembly to the red 
shipping clamp. 

Securing screws 

cover 
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5. Loosen the two screws fixing the clamping plates of the shipping clamp 
and slide the plates away from the photomultiplier housing. 

6. Loosen the two screws holding the shipping clamp on the instrument base 
and carefully remove it from the instrument. 

7. Store the shipping clamp by securing it to the two threaded extra holes 
provided for this purpose on the base inside the instrument a short distance 
away from its original place. 
If at any time the instrument is to be transported or returned to the factory, 
the clamp should be replaced to protect the sensitive analyzer drive system. 

8. Replace and secure the instrument cover. 
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Electrical Connections 

 

 
WARNING 

Electrical Hazard 

To prevent potential injury to yourself and damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you alter, or make any new, electrical 
connections. 

 

1. Before connecting the polarimeter to the line power supply, check that the 
correct fuse for the required voltage is fitted: 
 

Voltage  Fuse Voltage Selector Position 
115 V / 60 Hz 5.0 A, slo-blo left 
230 V / 50 Hz 2.5 A, slo-blo right 

 

 
 

Figure 3 Voltage selection 
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Connecting Printers 

You can use a printer to obtain a hard-copy of the results obtained by the 
polarimeter. There are two ports on the rear of the instrument which you can use 
to connect a printer; a Centronics parallel interface port and a RS-232C serial 
interface port. 

 
 

Figure 4 Printer ports 

1. Switch the polarimeter off. 

2. Connect the printer to the Centronics or RS-232C port at the rear of the 
polarimeter. 
If possible use the Centronics, parallel interface port. 
Use the data cable, 04978094 to connect the printer to the Centronics  port 
of the polarimeter 

3. Switch on the polarimeter. 
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4. Press Config  on the polarimeter keyboard to display the configuration 
parameter menu. 

5. Follow the flow chart below. Select the configuration parameter Printer 

Port and press Enter . 
Follow the flow chart below to obtain the configuration parameter Printer 
Port. For further information, see Setting Configuration Parameters on 
page 67. 
 

Config  By pressing Config  you call up a loop 
of configuration parameters and displays 
for setting parameter values. 

 
 

User Language ? 

US-ENGL       US-ENGL    

 

Select the User Language.  

 

-  Use  or -  to select the user 
language. 

 

User Language ? 

US-ENGL       UK-ENGL    

 

Enter  Press Enter  to confirm the setting.  

 

USER LANGUAGE= 

US-ENGLISH  
 

 

The confirmation display is shown for 
approximately 2 seconds, then the next 
parameter appears on the display. 
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Keyclick ? 

ON       ON     

 

Switch Keyclick ON/OFF. (When 
Keyclick is switched on a beep is heard 
when pressing a key) 

Use  or -  to switch 
ON/OFF. 

Enter  Press Enter  to confirm. 

 
 
 

KEYCLICK= 

ON   
 
 

 

 

 

 

 

Acoustic Effects ? 

ON       ON    

 

 

 

Switch Acoustic Effects ON/OFF (signal 
beep) 

Use  or -  to switch 
ON/OFF. 

Enter  Press Enter  to confirm. 

 

ACOUSTIC EFFECTS= 

OFF   
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Printer Port ? 

Serial   Parallel       

 

 

 

Select Printer Port. Select Serial (RS-
232C) or Parallel (Centronics). 

Use  or -  to select. 

Enter  Press Enter  to confirm. 

 

PRINTER PORT= 

PARALLEL   
 

 

 

6. Use the arrow keys   and  -  to select Serial for RS-232C or 

Parallel for Centronics port, and press Enter .    
See the flow chart above. 

7. Select the configuration parameter Printer Type to select the type of printer 
to be supported. 

 

Printer Type ? 

EPSON    EPSON      
 
 

 

Select Printer Type. Select EPSON 
compatible, LASERJET (HP compatible) 
or ASCII. 

Use  or -  to select. 

Enter  Press Enter  confirm. 
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PRINTER TYPE= 

EPSON   
 
 

 

8. If available, select the following parameters on your printer: 
 

Parameter Value 
International Character Set USA 
Page Length 12 inch 
Printer Buffer Active 
Add linefeed after CR CR only 
Emulation Epson ESC/P (Epson compatible 

printers only) 

Printers with a Centronics interface 

1. Setup and configure the printer as described in the manual provided with 
the printer. 

2. If the printer is provided with a switchable dual interface, switch it to the 
parallel interface. 
Use the data cable (04978094) to connect the printer to the Centronics port 
of the polarimeter. 

Printers with a RS-232C interface 

1. Setup and configure the printer as described in the manual provided with 
the printer. 

2. If the printer is provided with a switchable dual interface, switch it to the 
serial interface. 

3. Configure the serial interface on the printer according to the following 
table. 
Refer to the manual provided with the printer for further details. 
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Parameter Value 

Baud Rate 9600 
Word Length 8 bit 
Parity None 
Stop Bits 1 stop bit 
Printer Buffer Active 
Printer Ready Positive signal 

NOTE:  With some printers it may be necessary to activate the buffer memory on the  
RS-232C interface of the printer. 

If some parameters in the above table are not available on the printer, change the 
RS-232C communication parameters in the configuration menu of the 
polarimeter until they meet the requirements of the printer. See Setting 
Configuration Parameters on page 67 for further information. 
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Connecting Chart Recorders 

Connect a chart recorder to the polarimeter to record the rotation of a sample as 
a function of time. There is a receptacle at the rear of the polarimeter for 10 mV, 
100 mV, and 1 V recorders.   

 

 

Figure 5 Chart recorder connection 

1. Connect the positive lead of the recorder to the corresponding pin at the 
rear of the polarimeter. 
The particular connection is dependent on the voltage range available at the 
input of the chart recorder. 

2. Connect the negative lead of the recorder to the GND pin at the rear of the 
polarimeter. 

3. Perform any further installation procedures as described in the manual 
provided with the recorder. 

4. Depending on the range of optical rotations to be recorded select Recorder 
Range in the Set menu. 
See Set Documentation Parameters on page 91. 
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Connecting Input Devices 

You can use an optional PC/AT keyboard or a barcode reader to enter 
alphanumeric information related to the sample or the measurement. 

 
 

Figure 6 Connection for barcode reader or keyboard 

Connecting an Optional Keyboard 

Connect the optional keyboard to the 5 pin socket for a barcode reader / 
keyboard at the rear of the polarimeter. The keyboard used should be a PC/AT  
keyboard or should be switched to PC/AT mode if it is a multi-mode one. 
PC/XT keyboards are not supported. For further details see the manual provided 
with the accessory. Also, check the KEYBOARD TYPE setting in the 
configuration menu, see Setting Configuration Parameters on page 67. 
Keyboards fitted with the small 5-pin connector will require a suitable adaptor 
(B0501513). 

Connecting a Barcode Reader 

Connect the barcode reader via a barcode reader interface to the 5-pin socket for 
the barcode reader/keyboard at the rear of the polarimeter. For further details see 
the manual provided with the barcode reader. 
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When using an INTERMEC barcode reader interface or a compatible device, the 
barcode reader and an optional keyboard may simultaneously be connected to 
the polarimeter. For further details see the manual provided with the barcode 
reader interface. 

For further information contact your local PerkinElmer sales office. 

Connecting a PC or a Data System 

You can use a PC or a data system for handling the analytical result data; 
connect them to the serial RS-232C interface port of the polarimeter. A bi-
directional/serial RS-232C interface on the computer is necessary. 

1. Switch off the polarimeter. 

2. Connect the RS-232C interface on the computer to the RS-232C port on the 
rear of the polarimeter. 
For computers with a 25-pin male sub-D connector or a 9-pin male sub-D 
connector (PC/AT compatible systems) use data cable (B0180242). 

3. Switch on the polarimeter. 

4. Press Config  on the polarimeter keyboard to display the configuration 
parameter menu. 

5. Select the configuration parameter Printer Port and then select Serial. 
See the flowchart below. 

6. Select the configuration parameter Printer Type and then select ASCII 
format. 
See the flowchart below. 

 

Config  By pressing Config  you call up a loop 
of configuration parameters and displays 
for setting parameter values. 

 
  

Select the User Language.  
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User Language ? 

US-ENGL       US-ENGL    

 

-  Use  or -  to select the user 
language. 

 

User Language ? 

US-ENGL       UK-ENGL    

 

Enter  Press Enter  to confirm the setting.  

 

USER LANGUAGE= 

US-ENGLISH   
 

 

The confirmation display is shown for 
approximately 2 seconds, then the next 
parameter appears on the display. 

 

Keyclick ? 

ON       ON     

 

Switch Keyclick ON/OFF. (When 
Keyclick is switched on a beep is heard 
when pressing a key) 

Use  or -  to switch 
ON/OFF. 

Enter  Press Enter  to confirm. 

 
 

KEYCLICK= 

ON   
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Acoustic Effects ? 

ON       ON    

 

 

 

Switch Acoustic Effects ON/OFF (signal 
beep) 

Use  or -  to switch 
ON/OFF. 

Enter  Press Enter  to confirm. 

 

ACOUSTIC EFFECTS= 

OFF   
 
 

 

 

 

Printer Port ? 

Serial   Parallel       

 

 

 

Select Printer Port. Select Serial (RS-
232C) or Parallel (Centronics). 

Use  or -  to select. 

Enter  Press Enter  to confirm. 

 

PRINTER PORT= 

PARALLEL   
 

 

 

 

Printer Type ? 

EPSON    EPSON      

 

Select Printer Type. Select EPSON 
compatible, LASERJET (HP compatible) 
or ASCII. 
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Use  or -  to select. 

Enter  Press Enter  to confirm. 

 

7. Configure the serial interface on your computer according to the following 
table. 
Refer to the manual provided with the computer for details on how to do 
this. 
 

Parameter Value 
Baud Rate 9600 
Word Length 8 bit 
Parity None 
Stop Bits 1 stop bit 
 
With some computers (for example, UNIX-like operating systems) it may 
be necessary to select mapping of CR characters into LF characters. 
Arrangements for hardware handshaking may also be required. 

8. If some of the parameters in the above table are not available on your 
computer, change the RS-232C communications parameters in the 
configuration menu of the polarimeter until they meet the requirements of 
the computer. 
See Setting Configuration Parameters on page 67. 

Connecting a Circulatory Thermostat 

An external thermostatted water circulator bath (B0080171 (230 V/50 Hz) or 
N9302736 (120 V/60 Hz)) can be permanently connected to the polarimeter by 
means of suitable hoses to the two hose unions on the rear panel. All hoses 
should be secured with hose clips. 
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Figure 7 Connecting a circulatory thermostat 

The hose unions lead to two quick release fittings in the sample compartment. 
Snap-on connectors (B0023491) can be pushed onto the fittings to connect a cell 
to the thermostatting circuit. Valves in the fittings prevent leakage when the 
connectors are removed. 
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Starting the System 

 

 
Figure 8 Power switch 

When you press the power switch to the ON position, the green control light in 
the switch illuminates. After initialization and warming up, the instrument is 
ready for use. 

When you press the power switch to the OFF position, the green control light in 
the switch goes out and 0 is shown on the upper edge of the switch. All 
instrument functions are interrupted. 

Control light 

Power switch 
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Overview 4 
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Overview of the Polarimeter 

Components on the Front Panel 
 

 

 
 

Figure 9 Components on the front panel 

Power switch Display 

Sample compartment 
Keypad 
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Components on the Rear Panel 

 

 

 

  

 

 

 

 

 

 

Figure 10 Components on the rear panel 

Power input 
socket 

Fuse holder 

Voltage selector 

Connectors for chart recorders 

Connectors for External Ready Signal 
(relay contacts to control accessories) 
Imax = 1 A (DC); Umax = 30 V (DC)    
Imax = 0.3 A (AC); Umax = 110 V (AC) 
Connectors for External Zero Setting 

RS-232C Port (serial) 

Centronics Port (parallel) 

Keyboard / Barcode reader connector 

Hose unions for circulatory 
liquid thermostat
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Operating Unit 

The operating unit (keypad and display) is an interface which allows you to set 
configuration parameters, measurement parameters and functions, 
documentation parameters, and call up information displays. 

 
Figure 11 Operating unit 

Keypad 

There are numerical keys and function/menu keys on the keypad for setting 
parameters and selecting instrument functions. 

 
Figure 12 Keypad 

Display 

Keypad 
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Key Functions 
 

Key Function 

No

to  
Numerical keys 

 -  
Arrow keys for selecting parameter values 

 
Clears any incorrect entry or error message 

Help  
Calls additional context sensitive information 

Prev  
Scrolls the previous parameter menu item 
into the display 

Next  
Scrolls the next parameter menu item into the 
display 

Zero  
Sets the polarimeter to zero 

Enter  
Confirms parameter entries 

Na/HaI  
Switches Na/HaI lamp on/off 

Hg  
Switches Hg lamp on/off 

Print Cont  
Prints the results continuously 

Print  
Prints individual results 
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Wavlen  
Selects the measurement wavelength 

Integ  
Selects the integration time 

Apert  
Switches between normal and micro aperture 

Mode  
Selects the measurement mode: OROT, 
SROT, MROT, UROT, ZROT 

Set  
Sets the documentation parameters: Sample 
No., Sample Information, Temperature and 
Recorder range 

Config  
Sets the configuration parameters 

User  
To enter a user defined factor or offset 

Mass  
To enter the molar mass of the sample 

Conc  
To enter the sample concentration 

Path  
To enter the pathlength (mm) of the cell 

Sdev  
Shows the standard deviation of the current 
result 

Energy  
Shows the energy (radiant intensity) at the 
photomultiplier 
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Display 

Information, parameters and entries are shown on a two-line vacuum 
fluorescence display with 20 alphanumeric characters per line. The parameters to 
be set are shown in lower case letters. Confirmed entries are shown in capital 
letters. 

 

 

Sample Temperature ? 

20.0 oC ------- 

 

 

Display of Results 

After the  initialization process and parameter setting, the instrument switches to 
a display showing the following information: 

 

 

OROT 546 nm 20.0 oC

-87.263 o 

 

After ZROT mode selection, the display changes to: 

 

ZROT 546 nm 20.0 oC

-87.26 o Z 

 

Parameter 

Entry field for 
parameter value 

Mode Wavelength Sample Temperature 

Current Result 
(e.g. Optical Rotation) 
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At the end of each integration interval, the markers on the second display line 
blink shortly. 

 

OROT 546 nm 20.0 oC
 -87.263 o  

 

 

The optical rotation may be replaced by status/error messages appearing on the 
second display line. These messages also appear on the results printout, see Print 
Functions on page 94. 

Marker 



Polarimeter User’s Guide 

62 

 

Message Meaning / Action 

 

OROT 546 nm 20.0 oC

SAMPLE LID OPEN ! 

 
 

 

Sample space cover open – close it 

 

OROT 546 nm 20.0 oC 

LAMP SWITCHED OFF ! 

 
 

 

Lamp switched off – switch it on 

 

OROT 546 nm 20.0 oC 

FILTER TURRET MOVING 

 
 

 

Filter turret is moving – please wait 

 

OROT 546 nm 20.0 oC 

APERTURE CHANGING ! 

 
 

 

Aperture is changing – please wait 

 

OROT 546 nm 20.0 oC 

BALANCING … 

 
 

 
 
Auto balancing in progress – please wait 

 

 

OROT 546 nm 20.0 oC 

LOW ENERGY ! 
 

Low energy at the photomultiplier (The 
threshold for this message is set by the 
factory to 5 units and may be modified by  a 
PerkinElmer Service Engineer. 
 

 

OROT 546 nm 20.0 oC 

FILTER TURRET MOVING 

 
 

There is only one lamp switched on which 
does not emit the spectral line selected – 
switch on the other lamp 
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Help Function 

Pressing Help  calls up additional information about the parameters on the 
display, for example, the range of permitted values, default values, operating 
notes, error interpretation and description of functions. 

 

Sample Temperature ? 

20.0 oC ------- 

Help  

 

-20 oC -190 oC manual 

entry or sensor 

 

The Help information is shown on the display for about 5 seconds, and then the 

previous display returns. If you press Help  again while the help is displayed, 
the previous display returns immediately. 

Scroll Function 

The keys Next  , Prev , and -   have a scroll function. You 
can use these keys to scroll forwards or backwards within menus. 
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Sample Temperature ? 

20.0 oC -------  
 

Prev  

 

Next  

 

Recorder Range ? 

+  0.05  
 
 

Figure 13  Scroll function : Parameter selection 

 
 

Recorder Range ? 

+  0.05    +  0.05  
 

-  

 

 

 

Recorder Range ? 

+  0.05    +  0.5 
 
 

 
Enter  

 

Recorder Range ? 

+  0.5  
 
 

Figure 14 Scroll function : Selecting a Parameter Value 

Scroll function: 
Parameter selection 

Scroll function: 
Selecting a Parameter 
Value from a list of 
permitted values 

Press Enter  to 
confirm the selection 
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Startup 
 

 
WARNING 

Electrical Hazard 

To prevent potential injury to yourself and damage to the instrument, 
switch OFF all instruments in the system and disconnect them from the 
line power supply before you alter, or make any new, electrical 
connections. 
 

1. Switch on the polarimeter and any accessories. 

2. Wait for initialization. 
The following messages are shown on the display during the initialization 
process: 
 

START:  Display: 

  

PERKIN-ELMER 

POLARIMETER 341 
 
 

  
 

  

08/03/1994 09:14:06 

INITIALIZATION  

 

1

0
 

  
 

 

After initialization the following 
display appears: 

 

OROT 546 nm + 20.0 oC 

+ 00.000 o 
 
 

Figure 15 Initialization process 
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NOTE:  Before starting an analysis, allow the lamps to warm up and stabilize for about 
30 minutes. 

Shutdown 

1. Switch off any thermostatting and printing accessories. 

2. Switch off the polarimeter. 

3. Remove the cell from the sample compartment. 

4. Empty and clean the cell. 

When the polarimeter is switched off, it stores the operating conditions and 
parameters currently used. These operating conditions and parameters are 
automatically selected when powering up again.  

NOTE:  If the lamps are on when the instrument is switched off, they are automatically 
switched on when the polarimeter is next switched on. 
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Setting Configuration Parameters 

The parameter values are stored in a non-volatile (battery backed up) memory 
and remain set until you change them, even when the instrument is switched off. 

Configuration Parameters and Displays 

 

User Language US-English, UK-English, German, 
French, Italian, Spanish 

Keyclick ON, OFF 

Acoustic Effects ON, OFF 

Printer Port Serial, Parallel 

Printer Type EPSON compatible, LASERJET (HP 
compatible), ASCII 

Print Format REPORT, TABLE 

Auto Balance ON, OFF 

Keyboard Type US-English, UK-English, German, 
French, Italian, Spanish 

Company Name Max. 40 characters 

External Ready Signal with submenu Delay: 0-99 s, Duration 0-99 s 

RS-232 Interface with submenu RS-232 Baud Rate (9600 blt/s) and RS-
232 Data Format (8-1-N) 

Time/Date with submenu Time: h, min; 
Date: day, month, year 
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Assigns wavelengths to filter positions:  

#1  578 nm #2  546 nm 

#3  436 nm  #4  365 nm 

Filter Positions 

#5 - #8 not assigned,  #9  589 nm 

Deflection Test For testing if the correct optical null is 
reached 

Serial Number* Serial number of the instrument 

Software Version* Software version installed 

Test & Diagnostic For PerkinElmer Service Engineers only 

 

*   - Information display Bold -  Default value 
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Config  By pressing Config  you call up a loop 
of configuration parameters and displays 
for setting parameter values. 

 
 

User Language ? 

US-ENGL       US-ENGL    

 

Select the User Language.  

 

-  Use  or -  to select the user 
language. 

 

User Language ? 

US-ENGL       UK-ENGL    

 

Enter  Press Enter  to confirm the setting.  

 

USER LANGUAGE= 

US-ENGLISH  
 

 

The confirmation display is shown for 
approximately 2 seconds, then the next 
parameter appears on the display. 

 

Keyclick ? 

ON       ON     

 

Switch Keyclick ON/OFF. (When 
Keyclick is switched on a beep is heard 
when pressing a key) 

Use  or -  to switch 
ON/OFF. 
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Enter  Press Enter  to confirm. 

 
 
 

KEYCLICK= 

ON   
 
 

 

 

 

 

 

Acoustic Effects ? 

ON       ON    

 

 

 

Switch Acoustic Effects ON/OFF (signal 
beep) 

Use  or -  to switch 
ON/OFF. 

Enter  Press Enter  to confirm. 

 

ACOUSTIC EFFECTS= 

OFF   
 
 

 

 

 

Printer Port ? 

Serial   Parallel       

 

 

 

Select Printer Port. Select Serial (RS-
232C) or Parallel (Centronics). 

Use  or -  to select. 

Enter  Press Enter  to confirm. 
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PRINTER PORT= 

PARALLEL   
 

 

 

 

Printer Type ? 

EPSON    EPSON      
 
 

 

Select Printer Type. Select EPSON 
compatible, LASERJET (HP compatible) 
or ASCII. 

Use  or -  to select. 

Enter  Press Enter  to confirm. 

 

PRINTER TYPE= 

EPSON   
 
 

 

 

Print Format ? 

Report    Report     

 

 

 

Select Print Format. Select either 
REPORT or TABLE. 

Use  or -  to select. 

Enter  Press Enter  to confirm. 

 

PRINT FORMAT= 

REPORT   
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Auto Balance ? 

ON    ON   

 

 

 

Switch Auto Balance ON/OFF. Select 
either ON or OFF. 

Use  or -  to select. 

 

Enter  Press Enter  to confirm. 

 

AUTOBALANCE= 

ON   
 
 

 

 

 

Keyboard Type ? 

US-ENGL UK-ENGL     

 

 

 

Select Keyboard Type (optional AT-
Keyboard via 5 pin socket at the rear of 
the instrument).  Select either US-ENGL, 
UK-ENGL or GERMAN. 

Use  or -  to select. 

 

Enter  Press Enter  to confirm. 

 

KEYBOARD TYPE= 

US-ENGLISH   
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Company Name ? 

--------------------------------------- 

 

 

 

Use the numeric keys, external keyboard, 
or optional barcode reader to enter your 
company name, laboratory or department. 

A maximum of 40 alphanumeric 
characters can be entered. 

Enter  Press Enter  to confirm. 

  

 

READY SIGNAL… 

Modify ?  YES 

 

 

 

Set External Ready Signal parameters.  
… indicates that there are submenus are 
available. YES=submenu.  

Use  or -  to select. 

Enter  Press Enter  to confirm and call up 
the submenu. 

 

Signal Delay ? 

xx.x ---- 

 

 

Use the numeric keys to enter the 
parameter value for Signal Delay. 

Permitted value range 0.0 – 99.9 s based 
on PRINT signal. 0 = no delay. 

The Signal Delay starts when Print  
is pressed. 

Enter  Press Enter  to confirm. 



Polarimeter User’s Guide 

74 

 

SIGNAL DELAY = 

xx.x  

 

 

 

 

Signal Duration ? 

xx.x ---- 

 

 

Use the numeric keys to enter the 
parameter value for Signal Duration. 

Permitted value range 0.0 – 99.9 s. 0 = no 
READY signal. 

 

Enter  Press Enter  to confirm. 

 

SIGNAL DURATION = 

xx.x  
 
 
 

 

 

READY SIGNAL… 

Modify ?  NO 
 
 

 

Leave External Ready Signal submenu. 

Enter  Press Enter  or Next  to leave the 
submenu and return to the next parameter 
in the main menu. 
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RS232 INTERFACE… 

Modify ?  NO 
 
 

 

Set RS232 Interface parameters.  
… indicates that there are submenus 
available. YES = submenu. 

Use   or -  to select. 

 

RS232 INTERFACE… 

Modify ?  YES 
 
 

 

 

Enter  Press Enter  to confirm and call up 
submenu. 

 

RS232 Baud Rate ? 

9600  9600 

 

 

 

Baud rates to select: 1200, 1800, 2000, 
2400, 4800, 9600, 19200, 38400 bit/s. 

Use   or -  to select. 

Enter  Press Enter  to confirm. 

 

RS232 BAUD RATE = 

9600   
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RS232 Data Format ? 

7-1 EVEN  7-1 EVEN 

 

 

 

Communication parameters to select: 

7-1-NONE , 7-1-ODD , 7-1-EVEN, 
7-2-NONE , 7-2-ODD , 7-2-EVEN, 
8-1-NONE , 8-1-ODD , 8-1-EVEN, 
8-2-NONE , 8-2-ODD , 8-2-EVEN, 

(Format: Data bits – Stop bits – Parity bit) 

Use   or -  to select. 

 

Enter  Press Enter  to confirm. 

 

RS232 INTERFACE… 

Modify ? NO 
 
 

 

Press Enter  or Next  to leave the 
submenu and return to the next parameter 
in the main menu. 

Next     
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TIME/DATE… 

Modify ? YES 

 

 

 

Set TIME/DATE:  
… indicates that there are submenus 
available, YES = submenu. 

Use   or -  to select. 

 

Enter  Press Enter  to confirm. 

 

TIME Hour ? 

12 12 
 
 

Use   or -  to select value 
for Hour 

Enter  Press Enter  to confirm. 

 

TIME HOUR = 

12  
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TIME Minute ? 

0 0 
 
 

 

Use   or -  to select value 
for Minute 

Enter  Press Enter  to confirm. 

 

TIME MINUTE = 

0  
 
 

 

 

DATE Day ? 

1 1 
 
 

 

Use   or -  to select value 
for Day 

Enter  Press Enter  to confirm. 

 

DATE DAY = 

1  

 

 

 

 

DATE Month ? 

1 1 
 
 

Use   or -  to select value 
for Month 
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Enter  Press Enter  to confirm. 

 

DATE MONTH = 

1  
 
 

 

 

DATE Year ? 

1994 1994 
 
 

 

Use   or -  to select value 
for Year 

Enter  Press Enter  to confirm. 

 

TIME/DATE… 

Modify NO 

 

 

 

Press Enter  or Next  to leave the 
submenu and return to the next parameter 
in the main menu. 

 

FILTER POSITIONS… 

Modify ? YES 

 

 

Set FILTER POSITIONS. 
… indicates there are submenus available. 
YES = submenu. 

Use   or -  to select. 

 

Enter  Press Enter  to confirm. 
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Filter Position #1 ? 

578 nm 578 nm 
 
 

Use   or -  to assign value 
for wavelength at Filter Position #1 

Enter  Press Enter  to confirm. 

 

FILTER POSITION  #1 = 

578 nm  

 

 

 

The default filter assignments are: 
#1 – 578 nm , #2 – 546 nm , #3 – 436 nm, 
#4 – 365 nm , #9 – 589 nm. 

If you assign a non-default wavelength to 
these filter positions a message: Non-
Standard ! , appears on the display. 
Avoid using non-default filter 
assignments. 

 

Filter Position #2 ? 

546 nm 546 nm 

 

 

 

Use   or -  to assign value 
for wavelength at Filter Position (#1 - #9)  

Enter  Press Enter  to confirm. 

Next  Press Next  for the next parameter / 
display. 
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FILTER POSITIONS 

Modify ? NO 
 
 

 

 

Enter  Press Enter  or Next  to leave the 
submenu and return to the next parameter 
in the main menu. 
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Test Functions and Information Displays 
 

 

TEST & DIAGNOSTIC 

Enter code:  
 
 

For PerkinElmer Service Engineers only. 

Next  Press Next  for the next parameter / 
display. 

 

DEFLECTION TEST: 

0.000O      =L           =R 
 
 

This display allows you to access the 

Deflection Test. Use  or -  
to activate L = left hand or  
R = right hand deflection. 

Next  Press Next  for the next parameter / 
display. 

 

SERIAL NUMBER 

1234  
 
 

Information display: Serial Number of 
the instrument. 

Next  Press Next  for the next parameter / 
display. 

 

SOFTWARE VERSION 

1.0  
 
 

Information display: Software Version 
installed. 
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Next  Press Next  for the next parameter / 
display. 

 

User Language ? 

US - ENGL UK - ENGL 
 
 

Pressing Next  brings you back to the 
first configuration parameter, User 
Language, in the main menu loop. 
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Instrument Parameters and Functions 

Before performing any measurements, you must switch on the lamp(s), set the 
instrument parameters, and select the format of the results. 

Switching on the lamps 

Use the following keys to switch on the lamps: 
 

Hg  
Switches the Hg lamp on/off. The LED (Light emitting diode) on 
the lamp key flashes during lamp ignition, and is lit when the 
lamp has successfully ignited. 
 

NOTE:  When the Hg lamp is switched off it requires 4 – 5 minutes to cool before  
re-ignition is possible. If the lamp is switched on before this time, automatic 
ignition may take some time. The LED on the lamp key will continue flashing 
until the lamp has successfully ignited. 
 

Na/HaI  
Switches the Na/HaI lamp on/off. The LED on the lamp 
key flashes during lamp ignition, and is lit when the lamp 
has successfully ignited. 

NOTE:  Before starting an analysis, leave the instrument switched on for approximately 
30 minutes to allow the lamps to warm up and stabilize. 

Setting instrument parameters 

Use the following keys to set the parameter values: 

Wavlen  
Sets the measurement wavelength. 

Integ  
Sets the integration time. 

Apert  
Switches between normal and micro aperture 
(Micro aperture is used with microcells). The LED 
next to the display is lit for the selected aperture. 
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Wavelength 

Press  Wavlen  to call up the Wavelength parameter. 

 
 

Wavelength ? 

436 nm           436 nm 

 
 

 

  Use -  or  to select a 
parameter value from the list of 
permitted values, e.g. default 
values: 589 nm, 578 nm, 546 nm, 
435nm, 365 nm. 

 

Wavelength ? 

436 nm           546 nm 

 
 

 

Enter  Press Enter  to confirm the 
selection. 

 

WAVELENGTH= 

546 nm            
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Integration time 

Press Integ  to call up the Integration Time parameter. 

 
 

Integration Time ? 

1.0           1.0 

 
 

 

-   Use -  or  to select a 
parameter value from the list of 
permitted values, e.g. 0.1 s, 0.2 s, 
0.5 s, 1.0 s, 2.0 s, 5.0 s, 10.0 s,  
20.0 s, 50.0 s, 100,0 s. 

 

Integration Time ? 

1.0           0.5 

 
 

 

Enter  Press Enter  to confirm the 
selection. 

 

INTEGRATION TIME = 

0.5 s            
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Aperture 

Press Apert  to switch between normal and micro aperture of the polarimeter 
(micro aperture is used with microcells). The LED next to the display is lit for 
the selected aperture. 

Selecting Format of Results 

Use Mode  to select the format of results. 
 

Rotation Mode? 

OROT           OROT 

 
 

 

-   Use -  or  to select a result 
format from the list: 

OROT  Optical Rotation 
SROT  Specific Rotation 
MROT  Molar Rotation 
UROT  User defined Factor / Offset 
ZROT  International Sugar Scale 

 

Rotation Mode ? 

OROT           ZROT 

 
 

 

Enter  Press Enter  to confirm the selection. 
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Int. Sugar Scale 

WAVELENGTHS = 546 / 589 ! 

           
 
 

 

Entering Result Display Parameters 

Use the following keys to set the parameter values: 

Mass  
To enter the molar mass of the sample. 

Conc  
To enter the sample concentration (g/100 ml). 

Path  
To enter the pathlength (mm) of the cell. 

User  
To enter user-defined factor and offset. Parameters in 
this menu correlate with UROT mode. 

Molar Mass 

Press Mass  to call up the Molar Mass parameter. 
 

Molar Mass ? 

1.000000 ---------------           

 
 

Use the numeric keys to enter the 

parameter value and press Enter  
to confirm. Permitted value range: 1.0 
– 99999.9 g/mol. 
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Concentration 

Press Conc  to call up the Concentration parameter. 
 

Concentration ? 

1.000000 ---------------           

 
 

Use the numeric keys to enter the 

parameter value and press Enter  
to confirm. Permitted value range:  
0.00001 – 99.999 g/100 ml. 

Cell Pathlength 

Press Path  to call up the Cell Path parameter. 
 

Cell Path? 

100.0 ---------------           

 
 

Use the numeric keys to enter the 

parameter value and press Enter  
to confirm. Permitted value range: 0.1 
– 150.0 mm. 

User-defined Factor and Offset 

Press User  to call up a submenu to set the parameter values for user defined 
factor and offset. 
 

User defined Factor ? 

1.000000  

 
 

This parameter is a user defined factor 
for calculating concentration values. It 
is usually determined from a working 
curve. Use the numeric keys to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: -99999.0 – 99999.0 

Use Next  and Prev  to scroll the parameters. 
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User def. Offset ? 

0.00000  

 
 

This parameter is a user defined offset 
to account for an offset observed in the 
working curve used (e.g. a blank 
value). Use the numeric keys to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: -99.9999 – 99.9999 

Results Documentation 

Use the following keys for setting display, printing and documentation 
parameter values: 

Zero  
Sets the polarimeter and the reading on the display to 
zero. 

Sdev  
Shows the standard deviation of the current result on the 
display. 

Set  
Sets the documentation parameters: sample number, 
sample temperature, recorder range, etc. 

Energy  
Shows the energy (radiant intensity) at the 
photomultiplier. 

Print  
Prints the current result, either in report or table format. 

Print Cont  
Prints the result continuously. The LED on the key is lit 
when this function is activated. 
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Set Documentation Parameters 

Press Set  to call up the menu to set the documentation parameters: 
Sample No., Sample ID, Sample Name, Sample Comment, Sample 
Temperature and Recorder Range. 

Use Next  or Prev  to scroll the parameters. Press  before entering 
or overwriting a parameter setting. 

 
 

Sample No ? 

xxxx ---- 

 
 

Use the numeric keys to enter the 

parameter value and press Energy  to 
confirm. Permitted value range: #0 - 
#9999. The Sample No. is 
automatically incremented after 

Print  has been pressed. 

 

Sample ID ? 

xxxx ---- 

 

 

Use the numeric keys, the optional 
keyboard, or barcode reader, to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: maximum of 40 
alphanumeric characters. The Sample 
ID is automatically cleared after 

Print  has been pressed. 
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Sample Name ? 

-------------------------------- 

 
 

Use the numeric keys, the optional 
keyboard, or barcode reader, to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: maximum of 40 
alphanumeric characters. The Sample 
Name is automatically cleared after 

Print  has been pressed. 

 

Sample Comment ? 

-------------------------------- 

 
 

Use the numeric keys, the optional 
keyboard, or barcode reader, to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: maximum of 40 
alphanumeric characters. The Sample 
Comment is automatically cleared 

after Print  has been pressed. 

 

Sample Temperature ? 

20.0 ---- 

 
 

Use the numeric keys, the optional 
keyboard, or barcode reader, to enter 
the parameter value and press 

Enter  to confirm. Permitted 
value range: -20.0 oC – 190 oC, 
manually set or sensor. 

 

Recorder Range ? 

+  0.05           +  0.05 

 
 

Use -  or  to select a 
parameter value from the list of 
permitted values: + 0.05, + 0.5, + 5.0, 

+ 50.0. Press Enter  to confirm. 
The selected range is automatically 
cyclically repeated if the actual 
rotation exceeds the range. 
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Photomultiplier Energy Display 

Press Energy  to show the energy (radiant intensity) at the photomultiplier: 

 

ENERGY 60 

 

Approximate energy levels of source lamps (normal aperture, no sample 
absorption): 

 

Source Wavelength Energy 

Na 589 nm 70 –75 

Hg 546 nm 75 - 80 

NOTE:  The energy scale is non-linear, approximately logarithmic. 
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Print Functions 

It is possible to print individual results as a report or table, or print results 
continuously. 

Printing Individual Results 

The current result is printed by pressing Print . Use the configuration 
parameter Print Format to select Report or Table format. 

Printing Continuously 

Press Print Cont  to print results in a continuous table. Results are automatically 
printed after every integration period so that a table of rotations as a function of 
time is obtained. To account for the printing speed of common printers, the 
polarimeter automatically selects a printing period of 2 seconds if the integration 
time selected is shorter than 2 seconds. 

Deflection Test 

With very highly absorbing samples (i.e. energy reading approaching zero) 
difficulties may arise in deciding whether optical null position has been correctly 
reached. This can be checked with the DEFLECTION TEST function. 

To access the deflection test: 

1. Press Config  to display the configuration menu. 

2. Press Prev  three times to scroll the parameters in the menu to 
DEFLECTION TEST function: 
 

DEFLECTION TEST: 

0.000O      =L           =R 
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3. Use  and -  to introduce a R = right-hand or a L = left-hand 
deflection of approximately 20 to 200 millidegrees. 
The resulting deflection depends on the prevailing energy. 

4. For positive rotations use -   (left-hand deflection) and note the stable 
rotation value (within noise limits) to which the display returns. Then 

briefly press  (right-hand deflection) and note the stable rotation 
value (within noise limits) to which the display returns. 

If the value remains stationary and does not run back, press  again. 

OR 

For negative rotations, proceed as above but press  (right-hand 

deflection) first and then press -  (left-hand deflection). 

Interpreting the Deflection Test 

If the value shown on the display returns within noise limits to the same value 
from both directions, it means that the energy is sufficient and correct optical 
null has been reached. 

If the value shown on the display does not return to the same value from both 
directions, it means that the energy is too low and correct optical null has not 
been reached. Reduce the concentration or use a shorter pathlength to reduce 
sample absorption and then repeat the measurement. 

An estimation of the rotation can be made even when it is not possible to reduce 
the concentration or use a shorter pathlength. The stable values obtained in the 
deflection test procedure give the lower and upper approach limits to the optical 
null. The mean of these values usually gives a good approximation to the sample 
rotation. However, due to small asymmetries in the servo system, the correct 
rotational value will not necessarily be the exact mean. The half interval must be 
taken as the uncertainty factor. 
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Automatic Balance Control 

Balancing of the instrument for stable and precise operation at very low light 
levels proceeds automatically when the sample compartment cover is open. 
After closing the cover, the control function is automatically repeated every 
three minutes. The balancing procedure will stop the analyzer servo for seven 
seconds and the message: 

 

OROT 546 nm 20.0 oC 

BALANCING… 
 

Autobalancing in progress! 
Please wait! 

on the display indicates that balancing is in progress. No result will appear on 
the display during this procedure. At the end of the balancing procedure the 
analyzer servo will automatically resume operation to approach optical null. 

For LC applications and kinetic experiments, the automatic balance control 
should be switched off to prevent ‘gaps’ occurring in the chromatogram or 
kinetic recording. 

To switch off the automatic balance control: 

1. Press Config  to display the configuration menu. 

2. Press Next  to scroll to the Auto Balance parameter: 

Auto Balance ? 

ON            OFF      

3. Use  or -  to switch Auto Balance OFF. 

4. Press Enter  to confirm. 

5. Press Config  to return to the display of results: 
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OROT 546 nm + 20.0 oC 

- 87.263 o 

To switch on the Automatic Balance Control again, repeat steps 1 to 5 above, 

but in step 3 use  or -  to switch Auto Balance ON. 

NOTE:  It is not compulsory to use Auto Balance ON for normal polarimetric 
measurements, provided that the sample does not absorb light too strongly. 
However, with strongly absorbing samples, or for applications with microcells 
(i.e. energy reading approaching zero), automatic balance control should be 
switched on. 

Cell Handling and Preparation 

Please handle cells carefully to retain their validity. Scratches and dirt on the 
optical surfaces can easily introduce substantial errors and lead to inaccurate 
results. 

Cell Handling Rules 

Observe the following list of cell handling rules to prevent analytical errors and 
achieve the utmost precision: 

• Hold cells by non-optical surfaces only. 

• Protect cells from scratches and never permit them to rub against each other 
or against other hard surfaces. 

• Avoid abrasive or stain-producing cleaning agents, and make sure that the 
exposed surfaces of the cells are optically clean. 

• Always wipe the optical surfaces of the cells dry and free of finger-marks, 
using a soft cloth or cleaning tissue, just before placing them in the sample 
compartment. 

• When measuring cold solutions, always bear in mind that condensation can 
form on the cell windows. 
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• Ensure that no bubbles cling to the inner surface of the cell, particularly 
when handling cold solutions. 

Cell Preparation 

For precise polarimetric measurements, correct cell filling is important since 
streaks, temperature differences, and scattering at bubbles will lead to erroneous 
results. Observe the following recommendations: 

1. Check the cell for cleanliness. 

2. Fill the cell until liquid is about halfway up the filling port using a syringe.  
A syringe is not required for beaker cells. 

3. Stopper the filling ports.  
Do not push the stoppers in forcefully as the windows may burst. 

4. Remove bubbles from cell walls and windows by tilting the cell. 

5. Allow several minutes for temperature differences between the cell and 
sample to equalize. 

6. Check for birefringent streaks and inhomogeneity by looking through the 
cell.  
The view must be undistorted. 

7. Check the cell periodically for bubbles if the sample is kept in the cell for 
any length of time. 

Installing the Cell 

There are a wide range of cells available for all types of applications. Figure 16 
and Figure 17 show two of the most frequently used cells. 

See Appendix II for further details. 
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Figure 16 Beaker cell (not thermostattable) 

 
Figure 17 Standard cell (thermostattable) 

1. Open the sample compartment cover. 

2. Lift up both cell retainers and rotate them by a quarter-turn. 
This allows you to insert the cell. 

3. Place the cell onto the support rails so that the notches point upwards, and 
slide it to the right-hand stop. 
This is recommended so that the cell can be positioned reproducibly. 

4. Lift up both cell retainers again and rotate them back to fit into the notches. 
This secures the cell. 
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Figure 18 Cell Installation 

Notch 

Retainer 

Support rails 
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Connecting the Cell to a Circulatory Thermostat 

If you are using a thermostattable cell, connect it to the circulatory thermostat as 
follows: 

 Use the snap-on connectors (part No. B0023491) with silicone tubes 
(length approximately 180mm, i.d. 6.0 mm), to connect the tubing 
connectors of the cell to the quick release fittings at the bottom of the 
sample compartment. 

 
 

Figure 19 Connecting the cell to a circulatory thermostat 

Alternatively, if the sample must remain permanently connected to the 
circulatory thermostat, guides are provided in the upper edge of the sample 
compartment which may be used to introduce tubing into the sample 
compartment. 

Quick release fittings 

Retainer
Retainer 

Tubing connectors 
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Optical activity is often temperature dependent. Therefore, for highly accurate 
analysis, thermostatting of the sample is strongly recommended. 

Wavelength 

Polarimetric measurements are frequently governed by official regulations such 
as pharmacopoeias. In such cases, the analysis should be performed at the 
wavelength specified in the regulation. This is often the NaD spectral line of the 
sodium lamp at 589 nm. 

In all applications that are not subjected to such regulations, the use of the 
mercury lamp is recommended because of its very intense and precise spectral 
lines which permit accurate measurements even with more strongly absorbing 
samples. Use of the sodium lamp is mainly recommended when the results are to 
be compared with literature values based on the NaD lamp. 

NOTE:  The polarimeter automatically selects the optical path for the source lamp 
corresponding to the wavelength selected. The source lamp however is not 
automatically switched on to save lamp live during standby. Ensure that the 
lamp(s) is switched on as required. 

Integration Time 

You can select from 10 integration times (0.1 – 100 s) for averaging the 
measurement signal over the selected integration time. 

 

Integration Time (s) Use 

0.1- 0.5 For recording fast changes of rotation as a 
function of time (LC applications) 

1 For normal samples 

2 – 20 For samples which give rise to noisy signals 

50, 100 In conjunction with automatic printout 
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Measurement of cell and solvent rotations 

Many of the cells and solvents used in polarimetry have a small but nevertheless 
significant residual rotation. This rotation should be determined before the actual 
sample rotation when high accuracy is required. 

Since residual rotation is also wavelength dependent, in principle it should be 
determined at all wavelengths at which the sample is to be measured. 

1. Select the same operating mode, wavelength and aperture to be used for 
measuring the sample rotation. 

2. Check that the sample compartment is empty, close the sample 
compartment cover and allow the instrument to come to optical null 
position. 

3. Press Zero  to reset the display to zero. 

4. Install the cell (empty or filled with solvent). 

5. Close the cover, allow the analyzer to reach optical null position again and 
then note the reading for reference. 

6. If the same cell is to be used for all subsequent measurements, press 

Zero  to reset the display to zero.  
The cell or combined cell-solvent rotation is then automatically subtracted 
from all further measurements. 

NOTE:  When the cell is then removed and the cover closed, the analyzer will return to 
optical null position. The display will show the cell rotation, but with opposite 
sign. 

It is good practice to check the cell rotation periodically. Changes in the rotation 
are often indications of contamination. 
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Measurement of the sample rotation 

To obtain the rotation of a sample: 

1. Select operating mode, wavelength and aperture. Allow the instrument to 
come to optical null position. 

Press Zero  if the measurement of cell rotation has been omitted. 

2. Fill the cell with the sample and install it into the sample compartment. 

3. Close the cover and allow the instrument to come to optical null position. 
While the analyzer is rotating the instrument operates in 1s integration 
mode and changes automatically to the preselected integration time when 
optical null position is reached. 

4. When using SROT, MROT or UROT as a format of results, enter the 
corresponding values for sample concentration (Conc), cell pathlength 
(Path), molar mass (Mass) or user factor and user offset (User), 
respectively. 

5. Wait for temperature equilibrium to be reached if the cell is thermostatted. 

6. Take the reading on the display. If necessary, correct the reading for 
residual cell rotation. 

7. If the sample rotation is to be determined at more than one wavelength, set 
the next wavelength and allow the instrument to come to optical null 
position. 
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Rotations exceeding the rotatory range 

The rotary range of the polarimeter is + 85o for unambiguous readout on the 
display. Nevertheless, the analyzer can rotate approximately + 130o, thus 
permitting samples with rotations of greater than 85o to be measured. With 
samples having very high optical rotations (exceeding 90o), the polarimeter will 
normally read the supplement. The opposite direction of rotation will then be 
indicated and the value on the display will be the difference between the actual 
value and 180o. 

For rotations up to approximately 130o, supplement presentation can be avoided 
by stepwise approach to the end value. By first using a second, intermediate 
sample, a rotation not exceeding 85o but not differing from the actual sample by 
more than 85o is obtained (e.g. an intermediate value of 40 – 80o from an 
expected final value of 120o). 

At the end of the measurement the sample should be removed from the sample 
space. After closing the sample space cover the analyzer will drive against one 
of the end stops. The instrument then automatically goes into a procedure which 
brings it back into normal operating range. 

Summary of Operation 

Check the following points before switching on the instruments: 

1. Remove the shipping clamp.  
See Removing the Shipping Clamp on page 35. 

2. Check the line voltage selection and electrical connections.  
See Electrical Requirements on page 33. 

3. Install the circulatory thermostat tubing. 
See Connecting a Circulatory Thermostat on page 49. 

4. Switch on the polarimeter and the required radiation source. 

Hg  switches the Hg lamp on/off. Na/HaI switches the Na/HaI 
lamp on/off.  
Allow approximately 30 minutes warm-up time. 
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5. Switch on the polarimeter accessories. 

6. Check and modify configuration parameters by pressing Config . 
See Setting Configuration Parameters on page 67. 

7. Check the cell holder alignment. 

8. Install the cell. 

9. Select the aperture – press Apert  to switch between normal and micro 
aperture. 

10. Use Mode  to select the format of results. 
See Selecting Format of Results on page 87. 

11. If you have selected SROT or MROT as a format of results: 

Press Conc  to check or enter the Concentration in g/100 ml. 

Press Path  to check or enter the Pathlength of the cell in mm. 

Press Mass  to check or enter Molar Mass in g/mol. 

12. If you have selected UROT as a format of results press User  to display 
the menu to check or enter the user defined Factor and Offset. 
See User-defined Factor and Offset on page 89. 

13. Set the instrument parameters. 
See Setting instrument parameters on page 84. 

Press Wavlen  to select the Wavelength. 

Press Integ  to select the Integration Time. 
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14. Press Set  to display the menu of documentation parameters. 
See Set Documentation Parameters on page 91. 

15. Press Zero  to set the reading on the display to zero. 

16. Prepare the sample and fill the sample into the cell. 

17. Install the cell into the sample compartment, close the sample compartment 
and measure the optical rotation. 

18. Press Print  to print out the current results or press Print Cont  to 
print the results continuously. 
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Using the Polarimeter as an HPLC Detector 

In HPLC applications you may use the polarimeter as a selective detector for 
optically active compounds. This chapter describes special setting up procedures 
and operating notes recommended when using the polarimeter as a detector in 
HPLC applications. It is assumed that you have good working knowledge of 
high performance liquid chromatography. 

 



Polarimeter User’s Guide 

112 

Alignment of the Cell Holder 

To optimize measurement when using HPLC flowcells, you should align the cell 
accurately in the radiation beam. Align the cell holder as shown in Figure 20 and 
described below. 

 
Figure 20 Adjustable Cell Holder 

1. Switch the polarimeter on. 

2. Switch the mercury lamp. 
Allow some time for the lamp to warm up. 

3. Select 546 nm wavelength. 

4. Switch aperture to NORMAL. 

5. Open the sample compartment cover. 

6. Lift up both cell holder retainers (Part number B0017072) and rotate them 
by a quarter turn. 
This allows you to insert the alignment cell. 

Left-hand 
vertical screw 

Left-hand 
lateral screw

Right-hand 
vertical screw 

Right-hand 
lateral screw 

retainer 
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7. Insert the alignment cell into the cell holder with the reticule to the right, 
and slide it to the left against the holder. 
This is recommended to position the cell reproducibly. 

8. Check the right-hand end of the alignment cell to see if the radiation beam 
is centered in the reticule. 
If the light spot is difficult to see, darken the laboratory or use a large dark 
cloth to cover the instrument. 

9. Remove the cell, turn it around (end-to-end) and place it back. Slide the 
cell to the left against the holder to check alignment at the left-hand end of 
the cell. 

10. If alignment is required, insert the alignment cell so that the reticule is on 
the right-hand cell window. Make incremental adjustments alternately to 
the right-hand vertical and lateral adjust screws until the light spot is 
accurately centered in the reticule. 
Make adjustments by alternately turning each screw a small amount rather 
than rotating one screw a large amount. 

11. Remove the cell from the holder, turn it around and place it back so that the 
reticule is on the left-hand window. Make incremental adjustments 
alternately to the left-hand vertical and lateral adjustment screws until the 
light spot is accurately centered on the reticule. 

12. Remove the cell from the holder, turn it around and place it back. Check 
that the light spot is still accurately centered where the reticule is at the 
right-hand window. Realign if required. 

13. Repeat steps 10 to 12 as often as required to obtain good alignment of the 
beam at both ends of the alignment cell. 

14. Switch aperture to MICRO. 

15. Recheck alignment and correct if necessary. 

NOTE:  The alignment of the cell holder should be checked at regular intervals. If the 
special alignment cell is not available, any other polarimeter cell may be used to 
check cell holder alignment by marking the exact center of the cell on a piece of 
paper or cardboard provisionally attached to one of the cell ends. 
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Installing the HPLC Flowcell 

Follow the instructions in Installing the Cell on page 98 to install the 
polarimetric HPLC cell in the sample compartment of the polarimeter. 

To connect the flowcell to the HPLC system: 

1. Carefully uncoil the PTFE capillaries of the cell and lead them through the 
openings provided in the instrument cover at the upper edge of the sample 
compartment. 

2. Connect the sample in-flow capillary (0.25 mm i.d., right-hand capillary 
marked E) to the Liquid Chromatograph using the proprietary fittings. 
Refer to the documentation provided with the HPLC system. 

3. Lead the sample out-flow capillary (0.5 mm i.d., left-hand capillary marked 
A) to a suitable waste container. 
Do not confuse the two capillaries. 

This completes the installation of the HPLC flowcell. Continue with the fine 
alignment of the cell as described in Fine Alignment of the HPLC Flowcell on 
page 116.  
 

 
WARNING 

The polarimetric HPLC flowcells are not designed to withstand excess 
pressure. The maximum permitted superpressure is 2 bar (200 kPa, 
30 psi). 

To prevent the risk of the cell bursting: 

• Never connect the flowcell directly to the high pressure side of the HPLC 
system. 

• Do not allow back pressure to build up in the flowcell due to excessive 
restriction of the sample out-flow. 

• If several detectors are to be connected in series, always connect the 
polarimetric detector as the last unit. 
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Only if it is absolutely essential to prevent bubble formation  may a small 
amount of back pressure be applied to the HPLC flowcell. This should only be 
achieved by attaching a PTFE capillary (19 gauge) containing a figure-of-eight 
knot to the out-flow capillary of the flowcell. Place the entire length of PTFE 
capillary into a waste beaker to safeguard the operator from eye injury in the 
event that a capillary ruptures. Under no circumstances may the back pressure be 
permitted to exceed 2 bar. 
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Fine Alignment of the HPLC Flowcell 

Due to inevitable manufacturing tolerances, the active area of the HPLC flowcell 
may not coincide exactly with the reticule of the alignment cell. Therefore, after 
installation, the HPLC flowcell may require some fine alignment in the radiation 
beam. 

NOTE:  To simplify the alignment procedure, ensure that bright light cannot shine 
directly into the sample compartment. Switch off room lighting above the 
instrument. 

1. Switch the polarimeter on. 

2. Switch on the mercury lamp and allow it to warm up. 

3. Select 546 nm wavelength. 

4. Switch aperture to NORMAL. 

5. Select ENERGY display. 

NOTE:  The energy scale of the polarimeter is non-linear, approximately logarithmic. 

6. Open the sample compartment cover and locate the lever at the rear of the 
compartment, beneath the cover hinge. Push down and hold this lever to 
switch the photomultiplier supply voltage. 

7. Make incremental adjustments alternately to the right-hand vertical and 
lateral adjustments screws to obtain maximum reading at the ENERGY 
display. 

8. Repeat for the left-hand vertical and lateral adjustment screws. 

9. Perform steps 7 and 8 as often as required to obtain maximum reading at 
the ENERGY display. 

NOTE:  To maintain basic alignment, make small adjustments of the adjustment screws 
only. Do not adjust the screws excessively during the fine alignment procedure. 

10. Close the sample compartment covers. 
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Operating Notes for HPLC Applications 

The following notes provide some useful information about how to optimize the 
polarimeter for HPLC detection of optically active compounds. 

Wavelength 

For wavelength setting, see Setting instrument parameters on page 84. 

Where possible, a wavelength should be chosen at which the compounds of 
interest have a marked optical rotation but where the solvent exhibits low 
radiation absorption. 

Specific rotation is strongly wavelength dependent according to optical rotatory 
dispersion curves. ORD tables may be consulted if available, but in most cases 
the best wavelength can be obtained by trial and error, starting with the filter for 
the shortest wavelength available and comparing sensitivity and noise with those 
values obtained with filters for longer wavelengths. 

The UV cutoff of solvents must be taken into consideration. A table of UV 
cutoffs for common solvents is provided on page 124. 

NOTE:  The table of UV cutoffs supplied with liquid chromatography systems is 
generally valid for a cell pathlength of 10 mm. This must be taken into 
consideration for the polarimeter detector where the cell pathlength is usually 
100 mm. 

Integration 

For setting the integration time, see Setting instrument parameters on page 84. 

The polarimeter provides a wide range of integration times between 0.1 and  
100 seconds. The integration time to be selected is dependent on the peak width 
(time) of the components of interest. As a rough guide, the integration time 
should be between 1/10 and 1/30 of full peak width (e.g. for a full peak width of 
30 seconds an integration time of 1 or 2 seconds would be appropriate). 
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Recorder Range 

For setting the recorder range, see Set Documentation Parameters on page 91. 

The polarimeter provides 4 recorder output ranges corresponding to between  
+ 0.05 and + 50 degrees of optical rotation for full scale deflection on a suitable 
chart recorder. The recorder range of the polarimeter and the chart speed of the 
recorder should be set so that peaks in the chromatogram are presented clearly 
on the chart. Peaks which go off scale will automatically be recorded in a 
cyclical manner. 

Automatic Balance Control 

The Automatic Balance Control function of the polarimeter should normally be 
switched OFF for HPLC applications to prevent “gaps” occurring in the 
chromatogram (See Automatic Balance Control on page 96). 

Low Energy Condition and HPLC Operating Mode 

If a ‘Low Energy Condition’ arises at the polarimeter in the course of a 
chromatogram, i.e. if a component in a chromatogram totally absorbs at the 
operating wavelength, the polarimeter might present erratic readings because of 
excessive noise. For HPLC applications it is therefore recommended to select 
HPLC Mode ON in the Config menu. 

If the HPLC Mode is selected, the polarimeter automatically disables the 
feedback loop and motor driving the analyzer under a “Low Energy Condition”, 
in order to prevent erratic and unreliable readings. In this case, a message 
“SERVO DEACTIVATED” will be displayed and a straight line will be output at 
the chart recorder. The polarimeter automatically resumes operation of the 
analyzer drive system when sufficient signal energy becomes available. 

The threshold for the ‘Low Energy Condition’ is normally set to five units of the 
polarimeter’s ENERGY scale, but may be set to other values by a PerkinElmer 
Service Engineer. 
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Bubbles 
 

 
WARNING 

The polarimetric HPLC flowcells are not designed to withstand excess 
pressure. The maximum permitted superpressure is 2 bar (200 kPa;  
30 psi). 

To prevent bubble formation in the HPLC system, the solvents should be 
degassed immediately prior to use. 

Wherever possible, the use of back pressure to suppress bubble formation should 
be avoided. 
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Summary of Operation 

The HPLC system should be installed and setup according to the directions 
given in the documentation provided with the instrument. 

1. Switch the polarimeter on. 

2. Switch the required light source on. 
Allow the lamp to warm up. 

3. Select WAVELENGTH. 
See Setting instrument parameters on page 84. 

4. Switch aperture to NORMAL. 

5. Select the operating Mode. 
Mode OROT is normally recommended for HPLC applications. 

6. Select the INTEGRATION time. 

7. Select the RECORDER RANGE. 

8. Select the HPLC pumping system flowrate. 
After starting the pump make certain that all plumbing connections are leak 
free. 

9. Allow the flowrate to stabilize. 
Observe the pumping system pressure. 

10. Press Zero  to set the reading on the polarimeter display to zero. 

11. Select the required chart speed at the recorder and start the chart drive. 

12. Inject the sample. 
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WARNING 

The polarimetric HPLC flowcells are not designed to withstand excess 
pressure. The maximum permitted superpressure is2 bar (200 kPa;  
30 psi). 

Keep the sample compartment cover closed while the system is 
pumping. 
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Cleaning the Polarimetric HPLC Flowcells 

The cell handling rules on page 97 are also applicable to polarimetric HPLC 
flowcells. 

It is best to clean cells by pumping a sufficient volume of a suitable solvent 
through them. Sample solutions should never be allowed to dry out in the cell. 

The information provided with the HPLC pumping system and with the column 
should also be consulted. 

 

 
CAUTION 

Do not pump strongly acidic solutions through the flowcell as this will 
damage the flowcell. 
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Solvent Properties 

The solvent should meet the following requirements: 

• It should dissolve the sample without reacting with it. 

• The radiation absorption at the wavelength of measurement should be low. 
High absorption by the solvent reduces the radiant intensity at the 
photomultiplier, thus increasing the noise. 

• Evaporation should be fairly low at ambient temperature. 

In general, aromatic compounds exhibit high absorption in the UV region and 
hence are not suitable as solvents for measurements in this region. 

Whenever you are going to use a solvent with unknown absorption 
characteristics, scan its spectrum first on a UV/Vis spectrometer to determine 
whether it is suitable. 

The lower wavelength limits (UV cut-off) of a number of commonly used 
solvents are presented in the following table. At the quoted UV cut-off 
wavelengths the solvents exhibit an absorbance value of approximately 1 at a 
cell pathlength of 100 mm. 
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Figure 21 Lower wavelength limits of HPLC solvents at a cell pathlength of 
100 mm 
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Error Messages 

If an error occurs during the operation of the polarimeter an error message is 
shown on the display. There are five different types of error message – Input 
error, Handling error, Hardware error, Checksum error, and System error. 

Input Error 

If you make a mistake during parameter value entry, the instruction shows an 

input error message. Press  or Help  to clear the error message and 

repeat the entry. Pressing Help  displays the range of allowed values for the 
parameter. 

 

Error Message Meaning Remedy 

 

ERROR 

Input out of range 

 

Input out of range, 
value too large or too 
small. 

Clear error message 
and enter an allowed 
value. 

 

ERROR 

Too many digits 

 

Input with too many 
digits. 

Clear error message 
and enter a permitted 
number of digits. 
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Handling Error 

If you initiate an instrument function which currently cannot be performed, the 

instrument shows a handling error message. Press  to resume instrument 
operation. 

 

Error Message Meaning Remedy 

 

ERROR 

Printer buffer full 

 

Printer buffer full. Check buffer capacity 
of the printer and, if 
possible, increase it. 

 

ERROR 

Printer paper empty 

 

Printer paper empty. Check printer paper 
tray and load paper. 

 

ERROR 

No printer connected 

 

No printer connected. Switch the printer on 
and check the printer 
cable. 

 

ERROR 

Printer offline 

 

Printer is offline. Switch printer online. 

 

ERROR 

Printer busy 

 

Printer already 
executes a print 
operation. 

Wait for printer to 
complete current print 
operation. 
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Hardware Error 

When a hardware error occurs, all instrument activities are immediately 
interrupted and a message is shown on the display identifying the type of 
malfunction. 

To continue, try to eliminate the cause of the error and press  or Help  
to clear the error message. The instrument then carries out an initialization 
process depending on the type of error. 

If the error recurs, note the error message and contact a PerkinElmer Service 
Engineer. 

 

Error Message Meaning Remedy 

 

TIME-OUT ERROR: 

APERTURE   -> MICRO 

 

Aperture did not 
reach MICRO 
position. 

Clear error message and 
inform a PerkinElmer 
Service Engineer if the error 
recurs. 

 

TIME-OUT ERROR: 

APERTURE -> NORMAL 

 

Aperture did not 
reach NORMAL 
position. 

Clear error message and 
inform a PerkinElmer 
Service Engineer if the error 
recurs. 

 

TIME-OUT ERROR: 

FILTER WHEEL -> CW 

 

Filter turret did not 
reach clockwise 
position. 

Clear error message and 
inform a PerkinElmer 
Service Engineer if the error 
recurs. 

 

TIME-OUT ERROR: 

FILTER WHEEL -> CCW 

 

Filter turret did not 
reach 
counterclockwise 
position. 

Clear error message and 
inform a PerkinElmer 
Service Engineer if the error 
recurs. 
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ERROR: 

TEMPERATURE SENSOR 

 

Malfunction of the 
temperature sensor. 

Check if the temperature 
sensor is properly 
connected. The temperature 
sensor is located in the 
sample area. 

 

TIME-OUT ERROR: 

HG LAMP -> IGNITION 
 

Mercury lamp failed 
to ignite when being 
switched on. 

Switch off instrument and 
allow to cool down for 10 
minutes. Switch on again 
and try to switch on the Hg 
lamp again. 

 

ERROR: 

Hg-LAMP IS DEFECTIVE 

 

Mercury lamp failed 
during operation. 

Switch off instrument and 
replace the mercury lamp. 
See Adjustments by a 
PerkinElmer Service 
Engineer on page 148. 

 

TIME-OUT ERROR: 

Na-LAMP -> IGNITION 

 

Sodium lamp failed 
to ignite when being 
switched on. 

Switch off instrument. 
Switch on again and try to 
switch on the Na lamp 
again. 

 

ERROR: 

Na-LAMP IS DEFECTIVE 

 

Sodium lamp failed 
during operation. 

Switch off instrument and 
replace the sodium lamp. 
See Adjustments by a 
PerkinElmer Service 
Engineer on page 148. 
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FRAMING ERROR: 

RS232 COMMUNICATION 

 

RS-232C interface 
data transfer error. 

Check RS-232C 
interface data transfer. 

 

OVERRUN ERROR: 

RS232 COMMUNICATION 

 

RS-232C interface 
data transfer error. 

Check RS-232C 
interface data transfer. 

 

PARITY ERROR: 

RS232 COMMUNICATION 

 

RS-232C interface 
data transfer error. 

Check RS-232C 
interface data transfer. 

 

FRAMING ERROR: 

BARCODE INTERFACE 

 

Barcode interface data 
transfer error. 

Check barcode 
interface data transfer. 

 

OVERRUN ERROR: 

BARCODE INTERFACE 

 

Barcode interface data 
transfer error. 

Check barcode 
interface data transfer. 

 

PARITY ERROR: 

BARCODE INTERFACE 
 

Barcode interface data 
transfer error. 

Check barcode 
interface data transfer. 

 

ERROR 

UNKNOWN FAILURE ! 

 

Instrument 
malfunction which the 
firmware could not 
identify. 

Clear error message 
and inform your 
nearest PerkinElmer 
Service Engineer if the 
error recurs. 
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Checksum Error 

After switching on, the instrument checks that the firmware is working correctly 
during the initialization process. If inconsistencies are detected, one of the 
following messages is shown on the display: 

 

CHECKSUM ERROR 

Pres. set to default 
 

 

CHECKSUM ERROR 

Param. set to default 
 

The display also shows which part of the program contains the error  
(Pre-Settings, User Parameters). 

Press  to continue after a checksum error has occurred. All operating 
parameters of the polarimeter or the preset information (serial number, type of 
instrument, etc.) will be set to their default values to resolve the inconsistency. 
Normal instrument operation will then be resumed. 

NOTE:  Inform your nearest PerkinElmer Service Office when a checksum error related 
to the pre-settings occurs. 

System Error 

When a system error occurs all instrument activities are immediately interrupted 
and a message is shown on the display identifying the type of error. 

This error can only be cleared by switching the instrument off at the power 
switch, waiting 10 seconds, and then switching on again. The instrument will 
then restart with a new initialization process. 

If the error recurs, note the error message and contact your local PerkinElmer 
Service Engineer. 
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Troubleshooting 

The polarimeter has been designed for routine, trouble-free operation. Many 
errors, especially incorrect entries via the keypad, are diagnosed as they occur. 
In such cases, an error message is displayed to indicate the nature of the 
problem. 

Some difficulties however, may not be associated with incorrect usage of the 
keypad and may be more difficult to diagnose. Check the Troubleshooting Chart 
to see if the problem can be easily corrected. 

It is good practice to monitor instrument performance regularly using a series of 
known reference materials.  

If, after checking the instrument the source of the difficulty appears to be a 
malfunctioning of the instrument, it is strongly recommended that you, or 
another responsible person contact your local PerkinElmer Service Engineer. 
Servicing of the instrument by anyone other than a PerkinElmer Service 
Engineer will render the warranty null and void. 

If there is no instrument response when the power is switched on there are two 
possible causes: 

• The line cord is not connected. 

• The fuse has blown. 

Check all connections. If all the connections are correct and there is still no 
instrument response, replace the fuse with a fuse of the correct rating. See 
Changing the Fuse on page 146. 
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Maintenance 

 
WARNING 

Do not attempt to make adjustments, replacements or repairs to this 
instrument except as described in this User’s Guide.  

The instrument must only be serviced by a PerkinElmer Service 
Engineer.  

 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. To prevent potential injury 
to yourself and damage to the instrument, switch off all instruments in 
the system and disconnect them from the line power supply before you 
remove the cover. 

 

 
WARNING 

To avoid electric shock, remove all accessory and support equipment 
cables from the Polarimeter before servicing. 

 

 
WARNING 

Replace all Protective Earth Connectors once repair and maintenance 
is completed. 
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WARNING 

Removing the top cover exposes sharp edges. 

You must only perform the maintenance procedures described in this User’s 
Guide. All internal servicing of the instrument should only be performed by a 
PerkinElmer Service Engineer or similarly authorized person. Please contact 
your local PerkinElmer office to arrange a service. 
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Daily Care 

The instrument is designed with high quality components and requires little 
maintenance other than to keep it clean and free of dust. 

To protect the optical system from dust and fumes, you should keep the sample 
compartment cover closed, except when carrying out work in the sample 
compartment. 

Observe the following to maintain your instrument in good condition: 

• Immediately clean all spilled materials from the affected area and wipe it dry 
with a lint-less paper or cloth. 

• Do not leave samples, particularly those given to fuming or evaporation in 
the sample compartment for longer than necessary. 

• If any type of sample handling system is installed and portions of it are left 
in the sample compartment (such as a flowcell), make certain that the system is 
cleaned at the end of the working day, Generally, such systems should be filled 
with deionized water when left overnight. 

 

 
CAUTION 

Expensive damage can result to the optics or electronics if solutions are 
spilled and enter the instrument. Take care not to pull forcefully on the 
keyboard cable when you lift up the cover. 

Do not place cells or beakers filled with solutions on top of the 
polarimeter. 
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Cleaning  

Cleaning the Sample Compartment 

You should clean the sample compartment every time anything is spilled into it 
to preserve the mat black finish and to prevent corrosion or contamination. 

The bottom of the sample compartment is equipped with a drain hole to run off 
spilled liquids to the benchtop underneath the instrument. A sheet of thick paper 
may be placed under the instrument. 

1. Remove the cell or other sample handling accessory from the sample 
compartment. 

2. Clean the sample compartment using a soft cloth and mild detergent. 

3. Use a clean cloth, dampened with water, rinse the cleaned surfaces 
thoroughly.  

4. Dry with a lint-less cloth or tissue. 

Cleaning the Cover 
 

 
CAUTION 

Ensure the power is switched off and the supply lead is disconnected 
before cleaning the cover. 

You can clean the outside of the polarimeter using a damp cloth. Mild detergent 
may be used if necessary. Always perform a patch test on an inconspicuous area 
before you clean the entire instrument. 

Avoid spilling liquid into the polarimeter. Clean all external spills immediately. 
If anything that is spilled enters the main body of the instrument, switch off the 
power and call a PerkinElmer Service Engineer. 
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Checklists for Regular Maintenance Tasks 

General Preventative Maintenance 
 

Component Maintenance Required  / Frequency 

Complete analysis system 
and work area 

For safety reasons, and to avoid contaminating 
new samples, ensure that the instrument and work 
area are kept absolutely clean. This is especially 
important when working with toxic substances. 
Wipe up spills immediately. 

Environmental conditions If the correct environmental conditions are used 
(see Requirements on page 31), the instrument 
will require very little regular maintenance. 

Instrument outer surfaces Wipe over the surfaces with a clean cloth 
moistened with a dilute solution of laboratory 
detergent. 

Polarimeter Maintenance 
 

Component Maintenance Required  / Frequency 

Cells Clean cells after every analysis to remove 
sample residues. See Use and Care of Cells on 
page 142.    

Air Filters Install new air filters yearly, or more often in a 
dusty environment.  See Changing the Air 
Filters on page 145.  

Analyzer drive assembly Occasionally lubricate the gears and worm of 
the analyzer drive assembly very sparingly 
with a resin-free grease. Avoid contaminating 
optical and electronic components.  
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Use and Care of Cells 

Pressure Buildup in Cells 

When using stoppered cells, observe the following rules to prevent the buildup 
of internal pressure that could cause the cell windows to burst: 

• Fill the cell so that the liquid meniscus is just above the radiation beam. The 
remaining air space in the cell is then adequate to compensate for any slight 
increase in pressure in the cell during routine operation. 

• If, for analytical reasons it is necessary to fill the cell completely, insert the 
stoppers only lightly so that the liquid in the cell can expand. 

• Do not insert stoppers forcefully into a completely filled cell since this is 
likely to cause the cell windows to burst. 

• When working at higher temperatures, use a drilled stopper (0.4 mm hole) or 
leave one filling port unstoppered, to allow for expansion in the cell. 

Cell Cleaning Procedure 

Cells should be cleaned after every analysis to remove sample residues. The 
cleaning procedure will depend upon the nature of the sample and solvent. 

 

 
CAUTION 

Take care not to scratch or touch the surface of the cell windows. The 
more you rub the surface of the windows, the higher the risk of 
scratching them. 

Keep cleaning solutions and water away from other parts of the 
instrument. 
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General Cleaning Recommendations 

• Rinse the cell thoroughly with the same solvent used for the sample, and 
then dry it. 

• Wash out aqueous solutions with a stream of lukewarm water and then rinse 
the cell with deionized water to prevent drying marks. 

• After the analysis of proteins wash out the cell with a 0.5% solution of 
hydrochloric acid (pH 1 to 2) containing a pepsin additive of 1 g per 100 ml. 

• Remove heavy metal residues by washing the cell with water, and then with 
slightly warm analytical grade nitric acid. Then wash the cell with deionized, 
heavy –metal free, water. 

Cleaning Recommendations for Contaminated Cells 

Clean contaminated cells in chromic acid. 

 

 
WARNING 

Chromic acid is corrosive and can cause severe burns. When using 
chromic acid, always wear suitable protective clothing including a face 
mask, work in a fume hood, and observe the manufacturer’s 
instructions and local safety regulations. 

Never pour water into chromic acid. 

 

 
CAUTION 

To protect the cell from damage never place the cell in hot chromic 
acid (max. 35 oC), and never leave the cell in chromic acid for longer 
than 1 hour. 

1. Empty the cell and wash with water. 

2. Dry the cell thoroughly. 
Heat is liberated when chromic acid contacts water. 
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3. Place the cell in a chromic acid bath for a maximum time of 1 hour. 
If required, rinse the inside of the cell separately with acid. 

4. Remove the cell from the bath, empty and allow most of the acid to drain 
off. 

5. Rinse the cell thoroughly in a stream of running cold water. 

6. Rinse the cell well with deionized water and then dry with dust and oil free 
air. 

7. Flush the outsides of the windows with alcohol and dry with a soft, lint-free 
cloth or lens tissue. 

8. For storage, replace the stoppers to prevent dust reaching the inside of the 
cell. 
Always place the end caps on the cell for protection. 
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Changing the Air Filters 

To ensure that the components inside the polarimeter are properly cooled, the air 
filters must allow sufficient air flow into the instrument. Check the filters 
regularly. If they are dirty, install new ones. 

1. Switch off the instrument and remove any sampling accessory. 

2. Remove the power cord from the polarimeter. 

3. Secure the sample compartment cover against accidental opening with 
adhesive tape. 

4. Carefully turn the instrument on its rear to access the underside. 
There are two air filters on the underside. 

5. Prise up and remove the filter covers. 

6. If the old filters are dirty, remove them and insert new filters 
(Part number B0502706). 

7. Press the filter covers firmly back into place. 

 

 
 

Figure 22 Changing the Air Filters 

8. Carefully turn the instrument back to its normal position. 

Front 

Rear 

underside 

Air Filter 
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Changing the Fuse 

 
WARNING 

To prevent potential injury to yourself and damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you alter, or make any new, electrical 
connections. 

One fuse is located in a fuse holder in the line power socket (receptacle) at the 
rear of the instrument. 

1. Switch off the instrument and disconnect the line power cord from the 
electrical supply. 

2. Remove the line power plug from the socket on the rear of the instrument. 

3. Squeeze the two lugs at each side of the fuse holder and gently pull the fuse 
holder out of the socket. 

4. Remove the fuse and check it.  
If it is blown discard it. 

5. Insert a new fuse of the correct rating: 
 

Voltage Fuse Part Number 

100 – 120 V 5.0 A, slo-blo B0155575 

200 – 240 V 2.5 A, slo-blo B0155572 

6. Align the lug at the top of the fuse holder with the slot in the socket. Push 
the fuse holder into the socket until the lugs snap into place. 

NOTE:  Generally, a fuse blown during normal instrument operation indicates an 
instrument malfunction. If you replace the fuse and it immediately blows again, 
please contact a PerkinElmer Service Engineer. 
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Figure 23 Changing the Fuse 

200 VA
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Adjustments by a PerkinElmer Service 
Engineer 

The following sections describe adjustment procedures and servicing that should 
only be performed by a PerkinElmer Service Engineer. 

 

 
WARNING 

Do not attempt to make adjustments, replacements or repairs to the 
instrument. The following procedures should only be performed by a 
PerkinElmer Service Engineer. 

If you perform this procedure yourself, be aware that PerkinElmer 
cannot accept responsibility for injury sustained or damage caused by 
incorrect performance of these procedures or misunderstanding of 
these directions. 

 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. 

To prevent potential injury to yourself or damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you remove the instrument cover. 

 

 
WARNING 

The Hg lamp emits intense UV radiation which can damage your eyes. 
Do not gaze into a lighted lamp. 

Always wear UV absorbing safety glasses when looking at the radiation 
from the Hg lamp. 
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Changing the Source Lamps 

Change the source lamp if a lamp fails or if the intensity falls to an unacceptable 
level. Check the energy level by switching on the polarimeter and the required 
light source, select the corresponding wavelength (see table below), and press 

Energy  to obtain the photomultiplier scale. 

 

Source Wavelength Energy 

Na 589 nm 70 –75 

Hg 546 nm 75 - 80 

NOTE:  The energy scale is non-linear, approximately logarithmic. 

See Appendix II for the part numbers of replacement lamps. 

Changing the Na lamp 

 

 
WARNING 

Do not attempt to make adjustments, replacements or repairs to the 
instrument. The following procedure should only be performed by a 
PerkinElmer Service Engineer. 

If you perform this procedure yourself, be aware that PerkinElmer 
cannot accept responsibility for injury sustained or damage caused by 
incorrect performance of these procedures or misunderstanding of 
these directions. Consult your responsible body. This procedure must 
only be carried out by a suitably trained person who is aware of the 
hazards involved. 
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WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. 

To prevent potential injury to yourself or damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you remove the instrument cover. 

 

 
WARNING 

Do not gaze into a lighted lamp. 

 

 

 
WARNING 

High temperatures – risk of burns. 

Lamps soon become hot. Wear protective gloves when aligning lamps. 

1. Switch off the instrument and disconnect the line cord from the line power 
supply. 

2. Secure the sample compartment cover with adhesive tape to prevent 
accidental opening. 

3. Remove the securing screws on both sides of the instrument cover.  

4. Carefully lift up the cover vertically, taking care not to pull on the keyboard 
cable connected to the instrument. Turn the cover to the rear and place it 
carefully on the bench behind the polarimeter. 

5. If the Na lamp was lighted, allow the lamp to cool before proceeding with 
the replacement. 

6. Unscrew the old lamp from its socket. 
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7. Hold the new lamp (Part Number B0008754) with a lint-free cloth to 
prevent finger marks, and carefully push it down through the support 
springs and screw it into the socket. 

 
Figure 24 Na lamp 

8. The electrode support rod must not obstruct the radiation path.  
If required, loosen the socket-head screw (3 mm) of the socket clamp under 
the lamp mounting plate and rotate the lamp socket. 

9. Wipe the lamp with a soft cloth moistened with alcohol to remove any dirt, 
since this would subsequently be burned into the glass 

10. Connect the instrument to the electrical supply and switch it on. 

11. Proceed with the lamp alignment procedure described below. 

Na lamp 

Electrode 
support rod

Socket-head 
screw
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Aligning the Na lamp  
 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. 

To prevent potential injury to yourself or damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you remove the instrument cover. 

 

 
WARNING 

Do not gaze into a lighted lamp. 

 

 

 
WARNING 

High temperatures – risk of burns. 

Lamps soon become hot. Wear protective gloves when aligning lamps. 
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1. Switch the polarimeter and Na lamp on. 

Press Na/HaI  and allow the lamp to warm up for approximately 30 
minutes. 

2. Press Apert  to switch to normal aperture. 

3. Press Wavlen  and select 589 nm. 

4. For alignment, the radiation beam should form a centered light spot on a 
piece of paper held behind the hole in the filter turret support.  
The normal aperture should be central to the spot and fully illuminated. 

5. Slightly loosen the socket-head screw (3 mm) holding the lamp socket in 
place. 

6. Make fine adjustments by gently rotating the lamp axially and moving up 
and down, until the light spot is centered. 
The electrode support rod in the lamp must not obstruct the radiation path. 
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Figure 25 Na lamp alignment 

7. Tighten the socket-head screw (3 mm) to hold the lamp socket in place. 

8. Replace and secure the instrument cover. 

9. Press Energy  to call up the photomultiplier energy scale and check the 
energy level of the Na lamp. 
 

ENERGY 60

 

 
Approximate energy level of source lamps (Normal aperture, no sample 
absorption): 
 

Na lamp 

Electrode 
support rod

Socket head 
screw
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Source Wavelength Energy 

Na 589 nm 70 – 75 

Hg 546 nm 75 - 80 

NOTE:  The energy scale is non-linear, approximately logarithmic. 

10. If necessary, repeat the alignment procedure. 

Changing the Hg Lamp 

 

 
WARNING 

Do not attempt to make adjustments, replacements or repairs to the 
instrument. The following procedure should only be performed by a 
PerkinElmer Service Engineer. 

If you perform this procedure yourself, be aware that PerkinElmer 
cannot accept responsibility for injury sustained or damage caused by 
incorrect performance of these procedures or misunderstanding of 
these directions. Consult your responsible body. This procedure must 
only be carried out by a suitably trained person who is aware of the 
hazards involved. 

 

 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. 

To prevent potential injury to yourself or damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you remove the instrument cover. 
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WARNING 

The Hg lamp emits intense UV radiation which can damage your eyes. 
Do not gaze into a lighted lamp. 

Always wear UV absorbing safety glasses when looking at the radiation 
from the Hg lamp. 

 

 
WARNING 

High temperatures – risk of burns. 

Lamps soon become hot. Wear protective gloves when aligning lamps. 

1. Switch off the instrument and disconnect the line cord from the line power 
supply. 

2. Secure the sample compartment with adhesive tape, to avoid accidental 
opening. 

3. Remove the securing screws on both sides of the main instrument cover.  

4. Carefully lift up the cover vertically, taking care not to pull on the keypad 
cable connected to the instrument. Turn the cover to the rear and place it 
carefully on the bench behind the polarimeter. 

5. If the Hg lamp was lighted, allow the lamp to cool down before proceeding 
with the replacement. 

6. Loosen the two screws securing the lamp shield and pull it off. 

7. Pull out the old lamp from its socket. 
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Figure 26 Changing the Hg lamp 

8. Hold the new lamp (Part number B0510581) with a lint-free cloth to 
prevent finger marks. Carefully push the lamp into the lamp socket until it 
locks into place. 
The Hg lamp does not need aligning. 

9. Replace the lamp shield and secure it with the two screws. 

10. Replace and secure the instrument cover. 

Lamp shield 

Hg lamp 

Lamp socket 
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Installing Additional Interference Filters 

PerkinElmer offers a comprehensive choice of optical interference filters for 
measurements at spectral lines of the Hg spectrum (especially in the UV spectral 
range) which are not included in the regular set of wavelengths of the 
instrument. For details, see the list of available interference filters provided in 
Appendix II – Replacement Parts and Accessories. 

The filter turret of the polarimeter has four spare positions (positions #5 - #8), 
which may be used to install optional filters. Additionally, filters of the regular 
set which are not normally needed, may be replaced. 

The default installation of the regular filter set is: 

 

#1 – 578 nm #2 – 546 nm #3 – 436 nm #4 – 365 nm 

#5 - #8 not assigned #9 – 589 nm   

NOTE:  Some of these filters may not be available on certain instruments. 

Filter Installation Procedure 
 

 
WARNING 

Electrical components that constitute a shock hazard are exposed when 
the instrument cover is opened or removed. 

To prevent potential injury to yourself or damage to the instrument, 
switch off all instruments in the system and disconnect them from the 
line power supply before you remove the instrument cover. 

1. Switch off the instrument and disconnect the line cord from the line power 
supply. 

2. Secure the sample compartment with adhesive tape, to avoid accidental 
opening. 

3. Remove the securing screws on both sides of the main instrument cover.  
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4. Carefully lift up the cover vertically, taking care not to pull on the keypad 
cable connected to the instrument. Turn the cover to the rear and place it 
carefully on the bench behind the polarimeter. 

5. Turn the filter turret by hand until a free filter position is at the top. 
The numbers of the filter positions (#1 - #9) are marked on the coding disk 
of the turret. 

 
Figure 27 Installation of interference filters 

6. Insert the additional filter in the free position at the top and note the 
position number. 
Ensure that the filter sits reasonably tightly. If required, open the tips at the 
end of the filter mount by a small degree until the filter mount fits tightly. 

NOTE:  Take care not to damage or contaminate the optical surfaces. 

7. Replace and secure the instrument cover. 

8. Connect the instrument to the electrical supply and switch it on. 

Coding disk 

Filter turret 
Filter 
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Assign the corresponding wavelength to each filter position modified: 

1. Press Config  to display the configuration menu. 

2. Use Next  to select FILTER POSITIONS. 
YES = submenu. 

3. Use Next  or Prev  to assign the correct wavelength value to the filter 

position and press Enter  to confirm. 
For more details see Setting Configuration Parameters on page 67. 

NOTE:  Parameter values USER1, USER2 and USER3 may be used for user specific 
wavelength values which are not provided in the list of wavelengths of the 
submenu. 

 

 
CAUTION 

False assignment of wavelengths. 

Do not deviate from the default assignments of the regular interference 
filters lightly. 
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Principle of Measuring Optical Rotation 

The Model 341, 341LC, 343 and 343S polarimeters are compact, high 
performance instruments for automatic measurement of the optical rotation of 
optically active substances. High accuracy, virtually fully automatic function and 
simple operation make the instruments ideally suitable for both research and 
routine applications. 

The polarimeters operate according to automatic optical null principle. 
Monochromatic radiation selected by a filter passes through an aperture, the 
polarizer, the sample cell and the analyzer, to the photomultiplier. 

 
 

Figure 28 Schematic of polarimeter 

The polarizer and analyzer are orientated normally to one another in optical null 
position. When an optically active sample is introduced into the beam path, the 
analyzer is rotated by the servo system until optical null is obtained again. The 
angle of rotation is measured by an optical encoder and the result is shown on a 
two-line vacuum fluorescence display. 

The polarizer oscillates with an amplitude of approximately + 0.7o at the line 
frequency (50 Hz or 60 Hz). In optical null position the analyzer is orientated at 
90o to the dynamic center of the polarizer oscillation. As a result, the intensity of 
the beam of radiation passing from the analyzer to the photomultiplier is 
modulated with a frequency of 100 Hz or 120 Hz respectively. 
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When an optically active substance is introduced into the beam, the mean 
direction of polarization at the analyzer is altered according to the optical 
rotation of the sample. The analyzer is then no longer at 90o to the mean 
direction of polarization of the incident radiation. In addition to the 100 Hz (or 
120 Hz) signal at the photomultiplier, a 50 Hz (or 60 Hz) signal will appear 
whose size is dependent upon the optical rotation of the sample. 

This 50 Hz (or 60 Hz) signal is selectively amplified and used to drive the servo 
motor which rotates the analyzer until the 50 Hz (or 60 Hz) signal is cancelled, 
i.e. until the analyzer is at 90o to the new mean direction of polarization. The 
direction of rotation of the sample determines the phase position of this signal 
and hence the direction of rotation of the servo motor and analyzer. The gain of 
the servo system is automatically regulated via the supply voltage of the 
photomultiplier. Normally, the supply voltage is controlled by the 100 Hz (or 
120 Hz) component of the signal. At larger deviations from optical null position, 
the DC component of the photomultiplier output takes over the control in order 
to protect the photomultiplier from damage due to excessive radiation. 

Mechanically connected to the servo motor is an optical encoder formed from a 
perforated disc and two optical sensors. This encoder generates one pulse for 
every 1/10 millidegree of analyzer rotation. An up-down counter counts these 
pulses with respect to the direction of rotation. The contents of the counter are 
automatically averaged over the selected integration period. 

With samples having very high optical rotations (exceeding 90o), the polarimeter 
will normally read the supplement. The opposite direction of rotation will then 
be indicated, and the displayed result will be the difference between the actual 
rotation and 180o. 
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Technical Data 

Models 341, 341LC, 343, 343S 
 

Principle Automatic precision polarimeter, optical null system by 
means of analyzer follow-up, automatic gain control. 

Apertures Selectable apertures for standard cells and microcells. 

Detector Photomultiplier 1P28A 

Modulation By means of oscillating polarizer (50 or 60 Hz); 
oscillating angle + 0.7o approx. 

Integration times 0.1 s, 0.2 s, 0.5 s,  1 s, 2 s, 5 s, 10 s, 20 s, 50 s, 
100 s. 

Autozero setting Electronically from instrument keypad at any desired 
point in the rotatory range. 

User interaction Menu driven from integrated touch keys. 

Display Vacuum fluorescence display, two lines with 20 
characters each. 

Format of results Selectable from instrument keypad; angular rotation, 
specific rotation, molar rotation, international sugar scale, 
user defined factor and offset. 

Printer output Standard parallel printer port (Centronics port). 

Communications 
interface 

RS-232C serial interface with selectable baud rates and 
communication parameters. 

Data input Input port for barcode reader or equivalent and/or PC/AT 
keyboard. 
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Analog output Digital-to-analog conversion of angular rotation for the 
connection of chart recorders. Recording range + 50o,  
+ 5o, + 0.5o, + 0.05o, resolution 0.1%, cyclic repeatability 
in all ranges. Output voltage 0 to 10 mV, 100 mV and 1 
V. 

External ready signal Relay contact closure (normally open), floating, 
Imax = 1 A (DC); Umax = 30 V (DC) 
Imax = 0.3 A (AC); Umax = 50 V (AC) 
activated by print signal, selectable delay and duration  
0 – 99 s. 

External zero setting External activation of autozero function; 
TTL signal, low active; or contact closure;  
100 ms min. 

Temperature sensor 
(optional) 

PT-100 resistive temperature detector for sample cells, 
temperature range –23 oC to +198 oC. 

Electronics MC 68000 microcomputer based electronics system. 

Power requirements 90 – 132 V or 190 – 264 V, 50/60 + 0.5 Hz. Line power 
fuse: 5.0 A at 115 V or 2.5 A at 230 V; Maximum power 
consumption 200 VA. 

Environmental 
requirements 

+15 oC to +35 oC, 10 – 75 % relative humidity, non-
condensing. 

Electrical protection As defined in IEC 1010 and IEC 664: 
Insulation: Class I 
Installation Category (Overvoltage Category II) 
Pollution Degree: 2. 

Safety and EMC 
standards 

IEC 1010-1: 1990 + A1, modified; EN 61010-1-1993 
EMC (Electromagnetic compatibility); 
EN 50 081-1:92, for emission 
EN 50 082-1:92, for immunity. 

Dimensions Width: 825 mm (32.5”) 
Height: 310 mm (12.0”) 
Depth: 390 mm (15.5”) 
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Mass Approximately 40 kg. 

Angular resolution 0.0001o 

 

Model 341 
 

Light sources Hg high pressure lamp, Na gas discharge lamp. 

Spectral lines Selectable from instrument keypad; Na 589 nm, 
Hg 578 nm, Hg 546 nm, Hg 436 nm and Hg 365 
nm.  

Polarizer and analyzer Calcite Glan prisms. 

Rotary range + 85o 

Balance speed 1.3 o/s (50 Hz) 
1.5 o/s (60 Hz) 

Accuracy + 0.002o for rotations < 1o 
+ 0.2 % for rotations > 1o 

Sensitivity Better than 0.002o 

Reproducibility Better than 0.002o (for zero and rotational 
reading). 

Readout resolution 0.001o 
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Model 341 LC 
 

Light sources Hg high pressure lamp, Na gas discharge lamp. 

Spectral lines  Selectable from instrument keypad; Na 589 nm, 
Hg 578 nm, Hg 546 nm, Hg 436 nm, Hg 365 nm 
and Hg 302 nm.  

Polarizer and analyzer Calcite Glan prisms. 

Rotary range + 85o 

Balance speed 1.3 o/s (50 Hz) 
1.5 o/s (60 Hz) 

Accuracy + 0.002o for rotations < 1o 
+ 0.2 % for rotations > 1o 

Sensitivity Better than 0.002o 

Reproducibility Better than 0.002o (for zero and rotational 
reading). 

Readout resolution 0.001o 

Polarimetric HPLC 
flowcells 

HPLC flowcells with volumes of 40 µl and 80 µl. 
Alignment cell. 
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Model 343 
 

Light sources Na gas discharge lamp. 

Spectral lines  Na 589 nm. 

Polarizer and analyzer High quality film polarizers. 

Rotary range + 85o 

Balance speed 1.3 o/s (50 Hz) 
1.5 o/s (60 Hz) 

Accuracy + 0.002o for rotations < 1o 
+ 0.2 % for rotations > 1o 

Sensitivity Better than 0.002o 

Reproducibility Better than 0.002o (for zero and rotational 
reading). 

Readout resolution 0.001o 
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Model 343S 
 

Light sources Hg high pressure lamp . 

Spectral lines Hg 546 nm. 

Polarizer and analyzer High quality film polarizers. 

Rotary range + 425o Z 

Balance speed 6.5 oZ/s (50 Hz) 
7.5 oZ/s (60 Hz) 

Accuracy + 0.001oZ for rotations < 5oZ 
+ 0.05oZ for rotations > 5oZ < 120oZ 

Sensitivity Better than 0.01oZ 

Reproducibility Better than 0.01oZ (for zero and rotational 
reading). 

Readout resolution 0.01oZ 
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References for Polarimetry 

1. T.Martin Lowry, Optical Rotatory Power, Dover Publications Inc., New 
York 1964. 

2. J.Flügge, Grundlagen der Polarimetrie, De Gruyter, Berlin 1970. 

3. Carl Djerassi, Optical Rotatory Dispersion – Applications to Organic 
Chemistry, McGraw-Hill, New York 1960. 

4. G.Snatzke, Optical Rotatory Dispersion and Circular Dichroism in 
Orgainc Chemistry, Heyden & Son, London 1967. 

5. P.Crabbe, Optical Rotatory Power and Circular Dichroism in Organic 
Chemistry, Holden-Day, San Francisco 1965. 
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New York-London 1972. 

7. F.S.Bates and Associates, Polarimetry, Saccharimetry and the Sugars, 
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Laboratory Safety Practice References 

1. L.Bretherick, Bretheriks Handbook of Reactive Chemical Hazards, 4th ed., 
Butterworth & Co. Ltd, London 1990. 

2. L.Bretherick, Hazards in the Chemical Laboratory, 3rd ed., Royal Society 
of Chemistry, London, 1981. 

3. K.Furr, CRC Handbook of Laboratory Safety, 3rd ed., The Chemical Rubber 
Co. Press, Florida 1990. 

4. Data Sheets provided by chemical manufacturers, e.g.:  
USA, Material Safety Data Sheets (MSDS); 
FRG, DIN-Sicherheitsdatenblätter; 
GB, Hazard Data Sheets. 

5. Prudent Practices for Handling Hazardous Chemicals in Laboratories, 
National Research Council, National Academic Press, Washington D.C., 
USA, 1981. 

6. N.Sax, ed., Dangerous Properties of Industrial Materials, 7th ed.,  
Van Nostrand Reinhold, New York, 1989. 
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Obtaining Supplies, Accessories and 
Replacement Parts 

Supplies, accessories and replacement parts can be ordered directly from 
PerkinElmer. 

Accessories can be ordered directly from e-ssentials – PerkinElmer’s on-line 
catalog at http://essentials.perkinelmer.com/essentials.asp. 

Replacement Parts 

Polarimeter Parts 
 

Description Part Number 

Fuses, 5.0 A, slo-blo, pack of 10 B0155575 

Fuses, 2.5 A, slo-blo, pack of 10 B0155572 

Mercury lamp, St 46 B0510581 

Sodium gas discharge lamp, 20 W B0008754 

Signal/Communication Cables 
 

Description Part Number 

RS-232C cable for printers with 25-pin 
connector 

B0166569 

RS-232C adapter 25-pin to 9-pin B0172223 

RS-232C cable, Polarimeter-PC B0180242 

Printer cable for EX-800 B0153907 
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Printer cable for Oki B0191029 

Centronics printer cable 04978094 

Accessories 

Polarimeter Sample Cells 

 

Cell Type Pathlength 
/mm 

Volume 
/ ml  

Material Part 
Number 

Use 

100 50 Glass B0017041 

Beaker cells (not 
thermostattable) 

100 50 Fused 
silica 

B0023363 

For rapid 
work at 
limited 
accuracy 
requirements 
where 
sufficient 
sample is 
available. 
Can be filled 
directly from 
a beaker 
without a 
syringe. 

 

Standard cell 
(thermostattable) 

100 6.2 Glass B0041693 For normal 
work where 
sufficient 
sample is 
available. 
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10 0.50 Glass B0017052 

 

Short path cells (thermostattable) 

1 0.25 Glass B0017057 

For samples 
showing 
strong optical 
activity or 
absorption. 

100 1 Glass B0017047 

100 1 Fused 
silica 

B0023365 

 

Microcells (thermostattable) 

100 0.35 Fused 
silica 

B0131186 

When little 
sample 
material is 
available. 
Fused silica 
for UV range 
(λ < 365 nm) 

Short path microcell 
(thermostattable) 

10 0.1 Fused 
silica 

B0046230 For samples 
showing 
strong optical 
activity or 
absorption 
when little 
sample 
material is 
available; 
also for UV 
range  
(λ < 365 nm) 

Flowcell (not thermostattable) 100 5 Glass B0017050 For flow-
through 
applications 

Flowcell (thermostattable) 100 5 Glass B0017054 For flow-
through 
applications 
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Funnel flowcell (thermostattable) 100 9 Fused 
silica 
windows 

B0086157 For rapid and 
precise 
routine 
measurements 
when 
sufficient 
sample is 
available and 
for flow-
through 
applications. 

100 6.20 B0041696 

50 3.40 B0022086 

20 1.30 B0022087 

10 0.60 B0022088 

5 0.90 B0022089 

ORD cells (thermostattable) 

1 0.25 

Fused 
silica 

B0022091 

For critical 
applications 
requiring 
special 
pathlengths, 
for 
measurements 
at λ < 365nm, 
or at 
temperatures 
(max. 200 oC) 

100 0.080 B0107592 

 

HPLC Flowcells  
(not thermostattable) 

100 0.040 

Fused 
silica 

B0107593 

For flow-
through 
HPLC 
applications 
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Alignment cell 

100  Glass B0017072 For alignment 
of the cell 
holder in the 
optical beam 

Spare PTFE Stoppers for Measurement Cells 

 

Size  
 

Length / 
mm 

diameter of 
thinner end / 

mm 

Suitable for cell  
(Part number) 

Spare Stopper 
Part Number 

10 6 B0041693, B0041696 B0041695 

10 3 B0017047, B0023365, 
B0046230, B0017057, ORD 
cells 50 – 1.0 mm incl. 

B0017059 

15 6 B0017052 B0017046 

Calibration Standards 

 

Description Part Number 

Quartz control plate nominal angle of rotation +1 o 
of arc at 589 nm (NaD) in thermostattable holder 

B0098800 

Quartz control plate nominal angle of rotation –1 o  
of arc at 589 nm (NaD) in thermostattable holder  

B0098799 
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Circulatory Thermostat 

 

Description Part Number 

Water circulator, 230 V/50 Hz. The thermostat provides 
temperature regulation of water-jacketed cells by 
circulating water through them. Any temperature between 
22 and 60 oC may be selected. 
Temperature stability of the bath is + 0.02 oC. Built-in 
cooling coils permit accurate temperature regulation at 
temperatures near to ambient. Includes precision 
thermometer and hose connectors. 

B0080171 

Water circulator, 110 V/60 Hz. The thermostat provides 
temperature regulation of water-jacketed cells by 
circulating water through them. Any temperature between 
32 and 60 oC may be selected. 
Temperature stability of the bath is + 0.02 oC. Includes 
precision thermometer and hose connectors. 

N9302736 

Optional Temperature Sensor 

 

Description Part Number 

PT-100 sensor for temperature measurements in the 
sample cell; may be inserted into the filling ports of 
sample cells. Adapters for cells with filling ports of 6 and 
12 mm are included. 

B2100125 
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Optical Filters 

 

Lamp Wavelength /nm Part Number 

Hg 302 B0094404 

Hg 365 B0067773 

Hg 436 B0067772 

Hg 546 B0067771 

Hg 578 B0067770 

Na 589 B0105454 
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Index 

A 
Air Filters 

changing, 145 
Automatic Balance Control, 96 

B 
Barcode Reader 

connecting, 45 

C 
Cell 

cleaning, 142 
installing, 98 

Cell Handling and Preparation, 97 
Cell Holder 

alignment, 112 
Cells 

pressure buildup, 142 
use and care of, 142 

Chart Recorders 
connecting, 44 

Checksum Error, 132 
Chemicals, 16 
Circulatory Thermostat 

connecting, 49 
Configuration Parameters, 67 
Conventions 

Notes, cautions and warnings, 10 
text, 10 

D 
Daily Care, 139 
Deflection Test, 94 
Display, 60 

E 
Electrical Connections, 37 
Electrical Safety, 19 
EMC Compliance 

EC directive, 24 
EMC Complicance, 24 
Error Messages, 127 

F 
Front Panel, 55 
Fuse 

changing, 146 

H 
Handling Error, 128 
Hardware Error, 129 
HPLC Applications 

operating notes, 117 
HPLC Flowcell 

cleaning, 122 
fine alignment, 116 
installing, 114 

I 
Input Devices 

connecting, 45 
Input Error, 127 
Instrument Parameters, 84 
Interference Filters 

installing additional, 158 

K 
Keyboard 

connecting, 45 
Keypad, 57 

L 
Laboratory Safety Practice, 174 
Lamps 

switching on, 84 

M 
Maintenance, 137 

general preventative, 141 
polarimeter, 141 

Model 341 LC 
parts supplied, 30 

Model 343 
parts supplied, 30 
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O 
Operating Conditions, 15 
Operating Unit, 55 
Optical Rotation 

measuring, 163 

P 
PC or a Data System 

connecting, 46 
Polarimeter 

as an HPLC detector, 111 
siting, 34 

Printers 
centronics interface, 42 
connecting, 38 
RS-232C interface, 42 

R 
Rear Panel, 57 
References, 173 
Replacement Parts, 177 
Requirements, 31 

electrical, 33 
space, 32 

Results 
format, 87 

Results Documentation, 90 

S 
Safety 

General, 15 
Sample Compartment 

cleaning, 140 
Shipping Clamp 

removing, 35 
Shutdown, 66 
Solvent Properties, 123 
Source Lamps 

changing, 149 
Starting the System, 51 
Startup, 65 
Storage Conditions, 16 
Supplies, 177 
Symbols Used on the Instrument, 21 
System Error, 132 

T 
Technical Data 

Model 341, 167 
Model 341 LC, 168 
Model 343, 169 
Model 343S, 170 

Test Functions, 82 
Troubleshooting, 133 

U 
Unpacking, 29 
UV Radiation, 18 

W 
Waste Disposal, 17 

 


