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2 Description
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3 Installation
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4 Upgrading to a Dual Syringe Configuration
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5 Maintenance
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6 Troubleshooting
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Symbol Explanation

Alternating current

PROTECTIVE CONDUCTOR
TERMINAL

On (Supply switch)

Off (Supply switch)

Caution, risk of electric shock

Caution (refer to User’s Guide)
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O

9
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D
escription

Description
Refer to Appendix A for the standard equipment,
additional accessories and spare parts lists.

The 402 Syringe Pump is a low pressure syringe pump
for transferring liquids. There are three standard
configurations, for a wide range of applications. The
three configurations are:

• Single syringe and single valve* (a).
• Dual syringe with Tee junction* (b).
• Dual syringe and dual valve* (c).

The flow path materials inside the valve are ceramic
and PEEK. The flow path material inside the Tee
junction is PEEK. For further technical information
relating to the valve and Tee junction, including
dead volumes, refer to Appendix D, Technical Data.

The 402 Syringe Pump is supplied with a tubing kit
for connecting to a solvent reservoir.

There are two kits available for upgrading a single
syringe 402 to the two configurations shown in (b)
and (c):

• Tee junction kit (without syringe). Refer to
Appendix A for references.

• Valve kit (without syringe). Refer to Appendix A for
references.

A description of how the three configurations can be
used is given in Chapter 2. The configuration you
use depends on your application, however, the
configuration must be compatible with the version
software you are using.

* Syringes are not included.
Order the size of syringe/s
appropriate to your method
(volume, accuracy and flow rate
requirements). Refer to the
syringe data table in Appendix D
for more information about the
syringes.

(a)

(b)

(c)
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From reservoir Transfer tubing
to needle

To waste

Syringe

From reservoir Transfer tubing
to needle

Syringe

Part Number Description

25025341 0.1 ml (not for 401 emulation mode)

25025342 0.25 ml (not for 401 emulation mode)

25025347 0.5 ml

25025343 1 ml

25025344 5 ml

25025345 10 ml

25025343 25 ml (not for 401 emulation mode)

1 ml

0.5 ml
0.25 ml

0.1 ml

5 ml

10 ml

25 ml
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Single Syringe Configuration
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(a) Aspirating from reservoir
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Piston descends
to aspirate

Piston descends
to aspirate

Piston rises
to aspirate

(b) Aspirating from needle (c) Dispensing

From reservoir From needle To needle
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Dual Syringe and Tee Junction
Configuration

��	����
�	���
�	�
��
������"���	�������������	
�
�����
�������	�
��'����	����+�

< =�>�
< =/>�?/�/��
< =����

��=�/�'�����?���+�
< =7.�

����	
������
��������������
�	�������	���
��
���
���	
����
����������'���
�����
������
���+�

��

��
������	
��������,�
�����������
������	���
'���
�����
��������� �
��	�
+����	��
�������
���
���������������	���
����,�	�"����������������
���	
���������
������
��������������������	���
���
�	���
��	�������������
����
�������������	�������	
���



2-5

Description 2
O

p
eratio

n
al D

escrip
tio

n

$
���
��
���������������	
���	������������	���
�	
�
�	���
�����������

�����	
���
������	,�	������
����
�
��������������������

��������	�����
������

����
���������������	�������	
���'������������	�	�
�	�
��
�������������	���
���+�

;��
���	
���������	
��������	
���	�	�	�������
'#�$%&�����

����1���
�	2�@+��	��	������	������
�	����

�������
��	�
����	���
���	���������������	
��


��
��
������	,�	���	��������	�������	
����A������
���������1�����

����
�	
��
��	�
����	�����
�

���	
��������
��	�
�����,��
�	
����'�������������1
����

��+��B�������������	���
�	
����������
�	,�	���	��������������,��
�	
����'�
������	��������

�	���
�+����	���

����������	
���������������������

�!
�	�������
��������1���
�	2�@��������
	���

������������	
����

�
��	�
�������������������	����
����
�������$���

��
����	���
����������
����������
�	�������	
����

��
����	�������
��	�
��������

�
�	���
����������
������

$��	��	�����	��������	���
�����
�����������	���	����	����
���	
���

$��	��	�����	�������
��	�
��
����������������	���	������
�	�������	
���

;��
�
��	�
�	
����������

�������	��	��	�����

������
"�
	
���
����
���������������
��

��������	
����

���	
�����
�������������������
������
�����	,�	��
��	�
������������

�����������
������
�������
�
��������	���������������	
����
�����
2	�������������
�	,�	����
���

����
��	�
���
���������
������	���	�	������
�	����������������������
���	
�����
��	���������

��	�
������������������������
��

��������	
��������������	


���	��

���

Aspirating from the Reservoir
(Left Syringe only)
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Left Syringe Dispensing
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From reservoir

Left piston
descends
to aspirate

Right piston
remains at
upper position

To tee To needle

Left piston rises
to dispense

Right piston
remains at
upper position
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Needle
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Aspirating Small Volumes from the Needle
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Right Syringe Dispensing to the Needle
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Special Feature - Continuous Dispense Mode
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From tee From needle

Left piston
descends to
aspirate

Right piston
remains at
upper position

From needle
Valve switched
to reservoir

Left piston
remains
inactive

Right piston
descends to aspirate

From reservoir

Left piston
descends
to aspirate

To needle
Valve switched
to reservoir

Left piston
remains
inactive

Right piston
rises to dispense

Right piston remains
at upper position

(a)
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• As the left syringe dispenses to the needle, the
right syringe aspirates some of the diluent being
pumped (b).

• When the left syringe is empty, the valve switches
to the reservoir and the left syringe aspirates from
the reservoir while the right syringe continues the
dispense action (c).

The two syringes work in this manner until the
programmed volume has been dispensed. The
action is only continuous if the aspirate rate of the
left syringe is fast enough to fill the syringe before
the right syringe has finished dispensing. There is
however, a small period where both syringes are at
rest while the valve switches.

Dual Syringe and Dual Valve
Configuration

This configuration has a second syringe and valve
module installed on the right.

It can be controlled by 735 software and 719 V 2.0
software.

The second module functions in the same way as the
left module. The module has two motors, one for the
syringe and one for the valve, and two motor
control-boards.

In this configuration, the 402 can be used as a true
dual pump to aspirate from different reservoirs. This
can be used with a sample preparation system
where two diluents are used, or with ASTED where
the use of the dialysis block and trace enrichment
cartridge requires the use of two (independent)
pumps. The second syringe and valve module
functions in the same way as the single pump 402,
described page 2-4.

To tee

Left piston
rises to
dispense

Right piston
aspirates half
of the solvent

(b)

To needle

From reservoir To needle

Left piston
empy,
starts to aspirate

Right piston
dispenses
solvent

(c)
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Installation 3
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Installing the Syringes
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Assembling the Syringe and Piston
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Mounting the Syringe on the Valve or
Tee Junction
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Syringe
body
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The rear panel of the 402 pump houses:

• One sector block containing the power socket, fuse
drawer and ON/OFF switch.

• One GSIOC connector for connecting to the master
device.

Sector Block

The sector block contains the power socket, fuse holder
and ON/OFF switch. The instrument can be connected
to a 100-120 V supply or a 220-240 V supply.

Whether operating from a 100-120 V supply or a
220-240 V supply, two 1.0 Amp type “T” slow blow
fuses (5 x 20 mm) must be installed.

Operating Voltage Range

The instrument has no physical voltage selector. The
instrument can be connected to 100 or 240 V. Power
control is carried out electronically on the power
supply board.

Installing the Fuses

For safety reasons, the 402 Syringe Pump is
delivered without the fuses installed. You must
install the correct value and type fuses (supplied) on
installation (1.0 Amp type “T” slow blow).

To install the fuses:

1) The power lead must be disconnected from the
instrument.

2) Use a small screwdriver to pry open the fuse
holder drawer and slide it out from the power
receptacle. The drawer hinges downwards to
allow access to the fuse receptacle.

3) Push the fuses into position.

4) Push the fuse holder back into position in the
sector block.

ON/OFF switch

Fuse holder
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Connecting the Power Cord
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Instruments
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401 Emulation Setting - For use with Version A
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Decimal Switch Position
Value 5 4 3 2 1

0 Left Left Left Left Left
1 Left Left Left Left Right

2 Left Left Left Right Left

3 Left Left Left Right Right

4 Left Left Right Left Left

5 Left Left Right Left Right

6 Left Left Right Right Left

7 Left Left Right Right Right

8 Left Right Left Left Left

9 Left Right Left Left Right

10 Left Right Left Right Left

11 Left Right Left Right Right

12 Left Right Right Left Left

13 Left Right Right Left Right

14 Left Right Right Right Left

15 Left Right Right Right Right

16 Right Left Left Left Left

17 Right Left Left Left Right

18 Right Left Left Right Left

19 Right Left Left Right Right

20 Right Left Right Left Left

21 Right Left Right Left Right

22 Right Left Right Right Left

23 Right Left Right Right Right

24 Right Right Left Left Left

25 Right Right Left Left Right

26 Right Right Left Right Left

27 Right Right Left Right Right

28 Right Right Right Left Left

29 Right Right Right Left Right

30 Right Right Right Right Left

31 Right Right Right Right Right
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Switch 6 Operating mode
setting

Left 401B emulation mode*
Right Normal 402 mode

Switch 7 Bit rate
setting

Left 19200
Right 9600

Switch 8 Clock source
setting

Left Internal clock
Right External clock
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Hydraulic Connections

Single Valve and Dual Valve Configuration

Inlet

��
���

	�	�"��������
�	��	�
� �
 
���

	�	��	�

��
 
�	��
�
� �������
�����

�

��	�������

	�	�"������
����
�
����	��	�
�����6�����
�-��������

��7�
��
�	���
�

��	�����	�"��������
������ ��
����	��	�

�
�����������
����� �
 
�����

����
��
�
�
��
����
	����	�"��������� 
�����	�
����	��
��	�������7��
�����7�

�����	�"���������
��	������
�	�	�
���

	����
���� �
 

	����
�������
�
� �������
�
������->5/�����������
�	��
�	���
�
������
����

��	��	�"�������������*����
	
�
���	�
��	�
��
���

6��
��	�
�->5/�����������
�	�����	��	�
�

�	9����
���

	�����	����	�
� �
 
�����	�
����
�����	�
��
����
����

��������	�


����������	�	�
�
�����	��	�
���
	
�
�		���
����	��	�
����������	
�
�������
�
� ����

Waste

%���
�	������	�"

�

��	�����	�"���������	�
����	

��	

	����	�
� �
 
�	�������	�"

��
�
�	��

����
� �
 

�


��
��
������	�������	�
����	
���	

	����	�

��
����
������
�	�
� �
 
����	��������

/���	�
���
����
�
���	�����	�
� �
 
���
�
��	�
7��
�����%���
������
�5�	��

Outlet

/���	�
�����

�������
����

����
�	�����
��	�"����	�
����
�	�	�
� �
 
���	

	�	��	�
�����

���

�

��!	
����
�	��"
	�

��	�
���	

	����	�
� �
 
�����	�

�

�

�������	�"���������� ��
����	�����������

��
0�
��������

�����
���� ��
����	������
�
�	�

��	��
��������
�	�����
��	�"����

!��	�

�	�
����������	
�

��	�������������	��	�

���	���
�"
	�

����������������	�
��

�

��	�#���
��	��������	�	�
���
��	��	�	�
��

�

���

��� 
������	�
��

������� 
�
�	�

�	�
�
���

��
��
�	���������	��

,�	����	

	�����	�
� �
 
������"
�����
�	
��	���
����

��

�

� ���	�
�0�
����
�����
����
� �
 
�
��
���	

	����
����������
� �
 
��������
�	
��	����

From reservoir Transfer tubing
to needle

Valve

To waste

Syringe
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Item Part Number

100 µl piston kit F4015072
250 µl piston kit F4015073

500 µl piston kit F4015074

1 ml piston kit F4015075

5 ml piston kit F4015076

10 ml piston kit F4015077

25 ml piston kit F4015078
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Maintenance 5

Changing the Piston Syringes and
Piston Noses
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Part Number Description

100 µl Piston: F4015062 5 x piston noses, 2 x support collars and mounting tool (for 100
and 250 µl pistons).

F4015072 1 piston assembly kit

250 µl Piston: F4015063 5 x piston noses and mounting tool (for 100 and 250 µl pistons)
F4015073 1 piston assembly kit

500 µl Piston: F4015064 5 x piston noses and mounting tool kit

1 ml Piston: F4015065 5 x 1 ml piston noses and mounting tool
F4015005 1 nose mounting tool

5 ml Piston: F4015066 1 x piston nose plus O-ring
F4015003 Piston nose mounting kit

10 ml Piston: F4015067 1 x piston nose plus O-ring
F4015004 Piston nose mounting kit

25 ml Piston: F4015068 1 x piston nose

Changing the 100 and 250 µl Piston
Noses

Part Number Description

F4015062 5 x piston noses, 2 x support collars and mounting tool (for 100 and 250 µl pistons)

F4015063 5 x piston noses and mounting tool (for 100 and 250 µl pistons)
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Piston rod

Piston button

Piston nose

Allen screw

Nose holding
tool

Valve screw

Piston nose

Syringe barrel
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Piston rod

Piston button

Allen screw
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Changing the 500 µl Piston Noses
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Part Number Description

F4015064 5 x 500 µl piston
noses and
mounting tool kit
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Changing the 1 ml Piston Noses
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Cover seal

Valve screw

Syringe body

Part Number Description

F4015065 5 x 1 ml piston
noses and
mounting tool.

F4015005 1 nose mounting
tool.
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Changing the 25 ml Piston Noses

Part Number Description

F4015068 1 x 25 ml piston
nose.

<������E	��

������
���
�	��
���������	����	�

���	������
����	�
��-��
����	������
����
����
�4��	�
��	��	�
����	�������	�

'� !
���
�	�
�������
������	�
����������
���� 
�
���
�-4;�

�� 8
��
�	�
����	�����	����	�
�������
� ���

��*	����� 

�
�
������	�����
��	�
����	����
����������
�� ��0
��	��	�
� �		������	�
����	���������

����	�
����
�
	���
���
�	�
����	��������	�
�������
� ���

�

"� 5�
��	�
����	������
�����
�������
���������
�����
��	�
����
������	�
����	�������	�

�� 8��
�����
�����	������
����	�
�����	�

-� 8
��
�	�
����	�����	��	�
�������
���������

	
�	�

���	������
���		���� �����
�����	�
�����	���	�
�	�

���	������
�	�������	��	�
����	�������	�

;� !
���
�	�
����	��������	�
�������
���������	�

���	������
�������	�


����	
�������
��
�	�
����	��
���������������	�
�������
����
��������	��
��	�

����
�������	����
��	���� 
	�

��	�
����	��
����������
�

:� !
����	�	�
�������
����	�
����������
���� 
�
���
�-4;�

Changing the 5 ml and 10 ml Piston
Noses
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Part Number Description

F4015003 5 ml piston nose
mounting kit.

F4015004 10 ml piston nose
mounting kit.

F4015066 1 x 5 ml piston
nose and O-ring.

F4015067 1 x 10 ml piston
nose and O-ring.
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M
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Problem Possible Cause Solution

Valve does not fit on to the 402. Valve axle not properly aligned Ensure that the flat on the
with the motor drive. axle is aligned with the drive

slot on the motor.

Valve moves during aspirate or Valve mounting screw not tight. Check that the mounting
dispense. screws, syringe and syringe

mounting screw are all tight.

Syringe does not move properly. Tubing blocked. Check that the inlet tubing or
transfer tubing is not blocked.

Valve sticks Instrument left unused. Remove the valve (see page
5-4). Use the valve key,
reference F123674 to turn
the valve axle and turn the
key to free the valve. Do not
try turning the axle with your
fingers, it is not possible to
apply the necessary torque.
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Troubleshooting 6
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Hydraulic Problems

Problem Possible Cause Solution

Liquid leakage Connections incorrectly made. Tighten all tubing connections.

Liquid leaving by the Tubing blocked. Check all tubing for blockages.
waste tube. Ensure that the inlet filter is clear.

Dirt trapped between the Clean the valve. Refer to page 5-4.
ceramic surfaces.
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Problem Possible Cause Solution

Instrument does not Power cord not connected. Check power cord is properly connected.
respond.

402 is not switched on. Check ON/OFF switch.

Fuse blown. Check the fuses. See page 3-4.

GSIOC cable not connected. Check the GSIOC cable is not properly
connected.

Microswitch or rear panel Check that the unit is ID correctly set
(see pages 3-6, 3-7).
Check operating mode 402/401, switch 6,
(see page 3-8).
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Parts & Accessories Lists Appendix A
40
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n 402 Single Syringe and Valve
Configuration

Part Number Qty Description

3645357 1 PTFE inlet tubing, 650 x 3 x 2 mm with a 316L, 20 µm filter
F4420577 1 FEP waste tubing, 200 x 4 x 3 mm

F1410050 1 PVDF union connector

6730104006 5 Fuse, 1.0 Amp type ‘T’ slow blow (5 x 20 mm)

F4075101 1 Valve key + leaflet

LT801239 1 402 Syringe Pump User’s Guide
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Parts & Accessories Lists Appendix A
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402 Dual Syringe with Tee Junction
Configuration

Part Number Qty Description

3645357 1 PTFE inlet tubing, 650 x 3 x 2 mm with a 316L, 20 µm filter
F4420577 1 FEP waste tubing, 200 x 4 x 3 mm

F1410050 1 PVDF union connector

6730104006 5 Fuse, 1.0 Amp type ‘T’ slow blow (5 x 20 mm)

F4015001 1 Connection tubing: Valve - Tee Junction (0.8 mm i.d. x 70 mm length)

F4015002 1 Connection tubing: Valve - Tee Junction (2.0 mm i.d. x 70 mm length)

F4075101 1 Valve key + leaflet

LT801239 1 402 Syringe Pump User’s Guide
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Parts & Accessories Lists Appendix A
40
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Configuration

Part Number Qty Description

3645357 2 PTFE inlet tubing, 650 x 3 x 2 mm with a 316L, 20 µm filter
F4420577 2 FEP waste tubing, 200 x 4 x 3 mm

F1410050 2 PVDF union connector

6730104006 5 Fuse, 1.0 Amp type ‘T’ slow blow (5 x 20 mm)

F4075101 1 Valve key + leaflet

LT801239 1 402 Syringe Pump User’s Guide
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Additional Accessories

Part Number Description

25025341 100 µl syringe (not for 401 elution mode)
25025342 250 µl syringe (not for 401 elution mode)

25025347 500 µl syringe

25025343 1 ml syringe

25025344 5 ml syringe

25025345 10 ml syringe

25025346 25 ml syringe (not for 401 elution mode)

2954671 FEP coiled transfer tubing, 1.6 mm i.d. (3 ml)

2954672 FEP coiled transfer tubing, 1.6 mm i.d. (10 ml)

F1410050 5 PVDF union connectors

3651181 Tubing clip

F4015011 Valve upgrade kit

F4015010 Tee junction upgrade kit

F4015001 Connection tubing: Valve - Tee junction (0.8 mm i.d. x 70 mm length)

F4015002 Connection tubing: Valve - Tee junction (2.0 mm i.d. x 70 mm length)
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ts Spare Parts

Part Number Description

F4015072 100 µl piston kit
F4015073 250 µl piston kit

F4015074 500 µl piston kit

F4015075 1 ml piston kit

F4015076 5 ml piston kit

F4015077 10 ml piston kit

F4015078 25 ml piston kit
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Instrument ID Number

All samplers* 10
High pressure pumps** 1
401 Dilutors/402 Syringe Pumps 0
Minipuls 3 30
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Command Description

% Request module identification

Response format: 402SVa.bc where
Va.bc is the software version.

$ Master reset

Response format: $  where
The returned $ indicates that the machine has been reset in its power-
up state.

M Read syringe status

Response format: fnnnnnngmmmmmm   where
f is the left syringe status. It can have one of the following values:

N for no errors.
R for motor running.
O for overload error (motor has lost steps ; the syringe must be re-

initialized.
I for a syringe not initialized or being initialized.
M for a syringe motor missing ; either it is not installed (single

syringe 402) or the syringe drive is defective or locked because
of a software error.

H for an uncompleted motion ; either the motion has been specified
by a buffered A or D command but not started yet, or the syringe
has been halted by a buffered H command.

W for a syringe waiting for the other syringe as set by the buffered
command W.

nnnnnn is the left syringe contents volume. The unit is the microliter,
or the step if syringe 39000 is used.

g is the right syringe status, identical to f (see above).
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S Return global status

Response format: ab  where
a is the command status buffer

a = 0 for buffer empty, a = 1 for buffer occupied.
When the buffer is empty, the commands previously sent are being
processed ; when it is occupied, they are not necessarily being
processed, and it is not possible to send more buffered commands.

b is the error flag status
b = 0 for no error, all commands have been accepted.
b = 1 for one or more rejected buffered commands since the last

immediate $ command.
This flag is reset to 0 just after the immediate $ command has been executed.

402 Mode - Immediate Commands
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Command Description

V Valve status

Response format: ab  where
a is the left valve status
b is the right valve status.

R for valve to reservoir.
N for valve to needle.
X for valve running..
O for valve overload error (the motor has lost steps) or failure to

detect one or both rest positions. May happen on initialization.
M for valve absent.
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Command Description

A Aspirate volume

Syntax: Anvvvvv where
n is the syringe identification.

n = L for left syringe, n = R for right syringe.
vvvvv.v is the aspirated volume in microliters (0 up to syringe volume), or

in steps if syringe 39000 is used.
This command sets the next aspiration but does not initiate liquid flow.
To begin aspiration, use the buffered B command.

Volume range
Syringe (µl) 100 250 500 1000 5000 10000 25000 39000
Vol. min (ml) 0.1 0.1 1 1 1 1 1 0*
Vol. max (ml) 100 250 500 1000 5000 10000 25000 39000*
Increment (ml) 0.1 0.1 1 1 1 1 1 1*
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B Start syringe

Syntax: Bn  where
n is the syringe identification

n = L for left syringe, n = R for right syringe, n = B for both syringe.
Send the designated syringe(s) to the destination defined by the previous
buffered A or D commands if any. If both syringes are selected, they start
simultaneously. If the destination is not defined for a syringe, this command
has no effect. The syringe(s) will not start until the valve on the same side
(if any) is at rest. Furthermore, the start of the syringe can be delayed
under more conditions, using the buffered command T.

D Dispense volume

Syntax: Dnvvvvv
n is the syringe identification

n = L for lrft syringe, n = R for right syringe.
vvvvv is the dispensed volume in microliters (0 up to syringe volume),

or in steps if syringe 39000 is used.
This command sets the next dispense but does not initiate liquid flow.

402 Mode - Buffered Commands
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Command Description

To begin dispense, use the buffered B command.
Volume range: see buffered A command above.
If the volume is greater than the volume currently held by the syringe, the
command will be rejected. This is flagged by the immediate S command. This
command will be rejected until the syringe involved has been defined and
successfully initialized or it is an error. Use the immediate M command to check if
there is no error after initialization.

F Set syringe motor force
Syntax: Fna  where
n is the syringe identification
n = L for left syringe, n = R for right syringe.

a selects the amplitude of the motor current:
0 = 0% of nominal current (the motor is unpowerd)
1 = 25%, 2 = 37.5%, 3 = 50%, 4 = 75%, 5 = 100%.

The current level is automatically set according to the syringe type, as follows:
100, 250, 500, 1000 µl: level 3 ;
5000, 10000, 25000 µl, 39000 steps: level 5.

Use this command to set the syringe motor force to a different value if the
need arises. Send it after defining the syringe using the buffered P command,
and before to send the first motion command. If a motion is already in
progress, this command will only take effect at the next motion. After a delay
of about ten seconds of idling, the current will be automatically reduced to
level 1 to reduce temperature rise, but it will be restored to the specified
value at the beginning of every motion without the need to issue this command
each time.

N Halt syringe motors
Syntax: Hn where
n is the syringe identification
n = L for left syringe, n = R for right syringe, n = B for both syringe.

If the specified syringe is at rest, the command is ignored. No error is flagged.

O Initialize syringe
Syntax: On where
n is the syringe identification
n = L for left syringe, n = R for right syringe, n = B for both syringe.

This command sends the piston to the topmost position, until the plunger
touches the valve body; then the piston moves down by a small amount to
provide a clearance between the piston and the syringe top. The motor
force is set automatically according to the syringe selected. If necessary the
force may be adjusted with the buffered F command before initializing the
syringe. Care must be taken that some liquid will be dispensed during
initialization. If the syringe motor is missing, this command has no effect.
This command acts immediately, even if a motion is already in progress.
After successful initialization, the immediate M command returns a N for no
error and  the contents of the syringe are set to zero. If the initialization
failed, the M error is returned. The syringe must be initialized prior to any
syringe movement command.
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P Set syringe size
Syntax: Pnvvvvv where
n is the syringe identification
n = L for left syringe, n = R for right syringe, n = B for both syringe.

vvvvv is the syringe volume, in microliters.
The syringe size for both syringes must be taken in the following list: 100, 250, 500,
1000, 5000, 10000, 25000. The value 39000 is also accepted to indicate that the
commands A, D and S will be expressed in steps or steps/s.

S Set syringe flow
Syntax: Snvvvvv where
n is the syringe identification
n = L for left syringe, n = R for right syringe.

vvvvv is the flow in ml/min, or in steps/s if the syringe 39000 is used.
Volume range
Syringe (µl) 100 250 500 1000 5000 10000 25000 39000
Flow min (ml/min) 0.001 0.001 0.001 0.01 0.01 0.02 0.04 1*
Flow max (ml/min) 6 15 30 60 120 240 240 39000*
Increment (ml/min) 0.001 0.001 0.001 0.01 0.01 0.01 0.01 1*

If the parameter flow is out of range, the flow rate will be set to either the maximum
or the minimum possible. This event will be flagged by the immediate S command.
The new syringe flow rate will be effective at the next aspirate or dispense command.
The syringe flow cannot be changed while the syringe is running.

* These units are in steps, not ml.

T Timely start
Syntax: Tn    where
n is the syringe identification
n = L for left syringe, n = R for right syringe.

This command delays the motion of the specified syringe to synchronize it
with the other syringe. It must be sent before the buffered B command, and
may be sent before or after the buffered A or D command that defines the
next motion.
For a single syringe, single valve 402, it does not apply.
For a dual syringe, single valve 402, the syringe waits until the other syringe
and the valve are at rest.
For a dual syringe, dual valve, the syringe waits both the other syringe and
the other valve.
Even if this command is not sent, the syringe will not start until the valve on
the same side is at rest.

U Valve configuration option
Syntax: Un   where
n is 1 or 2.

For a 402 dilutor fitted with two valve drives, sending U1 forces the right-hand
valve to be missing as though the motor had not been installed. This is
necessary to allow a proper sequencing of the syringes in case the functions
that are specific to a single valve, dual syringe configuration are used with a
dual valve dilutor. Sending U2 or the immediate $ command restores the
dual syringe configuration.
This command has no effect in single-syringe, or dual-syringe and single valve
configurations.
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Command Description

V Valve control

Syntax: Vnp where
n is the syringe identification:

n = L for left syringe. n = R for right syringe.
p is the desired valve position:

R for valve to reservoir. N for valve to needle.
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Command Description

% Request module identification

Response format: 401V9.0
The software version allows to distinguish between a true 401 and a 402
emulating a 402. Later versions of the software will be 9.1, 9.2, etc. There is
no problem with the version number since version A samplers do not check
for it. To consult the real version number, the 402 must be switched back to
its normal mode. In the other mode, the answer is 402S.

D Start

Response format: D
Restarts the syringe motion that has been stopped by a H immediate
command. Otherwise, do nothing.

H Halt syringe motor

Response format: H
Halts the motor if it is running. To restart, send a D immediate command.

M Read syringe status

Response format: xy   where
x is the syringe status. It can have one of the following values:

0 if stopped, no errors. 1 is motor running.
2 is overload error (motor has lost steps).
4 is syringe being initialized at power on or after an immediate Z

command.
8 is syringe halted by immediate H command.

y is the valve status. It can have one of the following values:
0 is stopped at needle side. 1 is stopped at reservoir side.
2 is valve running. 2 is valve error.
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Z Master reset

Response format: $
Returns Z and reset the machine in its power-up state, and initializes the
syringe. The motor drives the plunger to the upper position, until the bottom
of the syringe is touched, then back so that it does not touch the bottom of
the syringe when it is at rest. The syringe size is set to 10000 µl by default,
and the flow rate is set to 1600 µl/s.

401B Emulation Mode - Immediate
Commands
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Command Description

A Aspirate volume

Syntax: Avvvvv where
vvvvv is the aspirated volume in microliters (0 up to syringe volume).

This command starts the aspiration at once. If the argument is greater
than the size of the syringe, the command is ignored. The size of the

syringe must been previously defined using the command P.

D Dispense volume

Syntax: Dvvvvv
vvvvv is the dispensed volume in microliters (0 up to syringe volume).

This command starts the dispensing at once. If the argument is greater
than the size of the syringe, the command is ignored. The size of the
syringe must have been previously defined using the command P.

F Set syringe flow

Syntax: Fvvvvv where
vvvvv is the flow in µl/s.

Flow range Syringe size 500 µl 1 ml 5 ml 10 ml
Flow max (µl/s) 333 666 1600 1600
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O Initialize syringe

Syntax: O
This command sends the piston to the topmost position. The motor drives the
plunger in the upper position, until the optical switch is actuated. Care must
be taken because some liquid will be dispensed during initialization. Like
the real 401B, the search for the bottom position is done at the maximum
speed for the syringe size chosen, a speed corresponding to 333, 666, 1600 or
1600 µl/s for syringes of 500, 1000, 5000 and 10000 µl respectively.

P Enter syringe size

Syntax: Pvvvvv where
vvvvv is the syringe volume, in microliters.
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Q Start/Stop purge

Syntax: Q
The purge consists in aspirating from the reservoir and dispensing to the
needle repeatedly for the full size of the syringe at the flow rate specified by
the last F buffered command. If the syringe is not defined, the default size is
taken as 10 000 µl, and the flow rate is defaulted to 1600 µl/s as stated above.
The first Q command starts the process, and the second Q command stops
it when the syringe is empty (at top).
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Command Description

S Set control mode

Syntax: Sa  where
a is any character.

This is to ensure the compatibility with the corresponding command of the
401B, though the 402 in this mode understands only a subset of the
primitive mode of the 401B.

V Set valve position

Syntax: Sa  where
a is 0 for needle, or 1 for reservoir.

The valve turns to the requested position.
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Flow rate and back pressure data

Syringe capacity (µl) 100 250 500 1000 5000 10000 25000

Maximum Flow (ml/min) 4 10 20 40 100 120 120

Minimum Flow (ml/min) 0.0001 0.001 0.001 0.01 0.01 0.01 0.1

Maximum Back Pressure (MPa) 0.8 0.8 0.8 0.8 0.8 0.8 0.3
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Volumetric specifications

Syringe Volume Accuracy RSD Aspiration & Dispense             Configuration
capacity (µl) pipetted (µl) % % Flow rate (ml/min) Needle Transfer tubing

10 1.8 0.8 0.5 200 µl, 0.5 mm i.d.
100 50 1.5 0.25 2 Part Number

100 1.5 0.15 2 49943392

20 1.5 0.8 0.5 440 µl, 0.8 mm i.d.
250 125 1.0 0.25 0.5 Part Number

250 0.8 0.15 5 49942392

50 1.5 0.50 0.2
500 250 1.0 0.25 5

500 0.8 0.15 10

100 1.5 0.50 0.4
1000 500 0.8 0.25 20

1000 0.6 0.15 20

500 1.2 0.5 10 5 ml, 1.5 mm i.d.
5000 2500 0.8 0.25 20 Part Number

5000 0.6 0.15 20 F451255

1000 1.2 0.5 10
10000 5000 0.8 0.25 20

10000 0.6 0.15 20

2000 1.0 0.50 6
25000 12500 0.8 0.25 20

25000 0.6 0.15 20
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10 ml, 1.5 mm i.d.
Part Number
2954672

2
Part Number
27067211

1100 µl, 1.5 mm i.d.
Part Number
2954583

1
Part Number
27067235
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Syringe capacity Max. accuracy Max.error imprecision
% + A % RSD %

100 0.50 0.10
50 0.80 0.20
10 1.00 0.50

��
��

	��

������
���
�

��	��

�����
��	�
����
��
	���
�
����
��	��
�"�����
�����
�� ��
	�
�@����
	������
�� ���	��
��

Junction Tubing

/�
	�


�����
��
���

1

A�	
����#�+B�"���	��	����@�+��
��
���


�	����

������	���
�����

���
�#���C��������"�,������

�	��

������	���
���
��������
#�-&�(��

5���
�	���
�����

���
�#������������"�,������

�	��

5���
�	���
���
��������
#�����(��

Chemical Compatibility

;�����!����������	���
���	����+B"�+B�"��BBD"������
�
���
������



Appendix C-5

Technical Data Appendix C
M

ech
an

ics

Mechanics

Valve

���
#����

����	"�	�������	��
�

;
��
��
	�


����	�#�'��7�

@���
�����
#��	
��
����	���

9�	�	��
�	��
#���&��
��
��

5�!������
	��	���	
�����#��BBD��
���
������

5� 
	��
#�'�������������
��

�
��������
#�'�-�(��

A�0�������
����
#���C�A���

Tee Junction

���
#����

����	"�
������
�����	��

����
	
��� ����


��#�'�&����

5

�	��� ����


��#�'�����

;
��
��
	�


����


��#�'��7�

5�!������
	��	���	
����#��BBD�

�
��������
#�&'�(��

Syringes

���	�
�����
#��	
��
����	���

���	�
��������
�

	���
	���#�4��
�����.�

���	�
����
�

	��
����	��
#�'�>�(��

A�
��������	�
�	���
��	��
#�'�&��
��
��� ����


�����
	
��	��.
�

A�0���������
�
��������
�

	#�>�����<����(��

A�
���������
�
���

�#�>������
�'��������

A�0���������
�
���

�#�>������
�'�&��

Cross section of Tee



Appendix C-6

Technical Data Appendix C
E

le
ct

ri
ca

l

Electrical

Interface

4�
	���� ������E����
��
�	���

	�����E��F4�����

�����
	�������
�����4�������9�*�-�)E��F4�����	
�
��������	�
�E����
�>�&����&�>��
	
� ��
�

?����9�	
#�6>������'6�����
�
�	���
�

G���
��� ������
��	��	���
��
���
	����
������
��
��
����	
�#�B���	�

��	�� ����	#�C���	����	������	��
�������
�.�
��

4����
��#�9
 
��	��;��

��0�?�HE��F4I��

Conformity to Norms

E����
J����������
�
��������
 �����	��BB4����
�	��

C6)-->)BB4� ���
�
�	�����

	��������	�����	�#
�	�
�����BG�&��C'*'� ���
������
"
�	�
�����BG�&��C�*'� �������
�	�"
�	�
�����BG�>'-�>�

E����
J����������
�
��������
 �����	��BB4����
�	��

,-)�-)BB4� ����� 
	�#��	�
������BG�>'�'�*'"
K5�-'�'*'"��
��4;G)4�;�4�����G7�'�'�*'�



Appendix C-7

Technical Data Appendix C
E

n
viro

n
m

en
tal C

o
n

d
itio

n
s

Environmental Conditions

Storage

�
�������
��
���

�
�	����	��
#�4�	
��������

;�	�	��
# ��
��	�
� ���	���������
�	����
 ���	���>�����

�
��
��	��
���
�
#���
��	�
� �74�	����74�
�	����
 *'&74�	��L��74�

�����	��
��
��

���

2�����	�#�A�0������
��	��
�������	��C�8� ��
	
��
��	��
�����	��-'74��
��
���
����

�����	��&�8
�
��	��
�������	���	���74�

Power Requirements

+�
!�

��#�&��	��>��2M�

@��	��
#�'���	������@���"����
������������	��

 ���	��	��
���������
�	�
0�

��<'�8�� �	�
�
���
��
���	��
�

���
����	�
�#�''��@;�

B������������
�
�������������
�	
��	������
�
�	���
�
�	�/'&���@��
	�


����
)

�	�����
��
��	�1��
���

B��	��?�
��
�����
��
�
��
�	�/����'��1�

Size and Weight

���

���
�#�/%�0���0�21�,��0��'&�0��������

%
���	# ��
��
�����
�
����
�#�&.�
���������
�
��
���

���
�	��
����
�#�,.�
���������
�
��
�����������
����
�#�,�&�.��



Appendix C-8

Technical Data Appendix C



Index-1

Index 0

��������	
��
�����
��������
�����

�
� ���
����������	
� �� 

!���
��
	��	��������������

!����"��
��
����#��
���	
��$��
�
 ��%
!�
���	&�
�  ��

�	����	
�������
��
 ��'
��
��	
�������
��
 ��'

��	
��
��
���$��
�
�	����"�#  ��
���	
�
�


����
�
����

����(
�����  �%

����#��
���	����"�#  ��

���)���*�
�
��
  � 

���
�"�
�  ��

���&	�&�  ��

��

���������+��

�
�, ��'

-�	��&�������.�
���&	�&� (�(
-���
��
��	
�� (�(
-��	����"��
��
���&	�&�  ��
-�����

�
��
���&	�&�  ��
-�	���#��
��/)�����
.����	
��
 %��
-�	���#��
��/-�	��&	�&����
.��0 %�1

����
���	��$��"���� ��%
�������.

	����	�# (�(
$�������
 (�(

�(
��
	������2���

�
� ��'

3����$	
���	
���	�� ���
3��������
�
	���
�/��	
��
� ���

����������	
�� ���
��%��������������	
������	
����%
��%����������..���������	
�� ��(
�������������	
������	
�� ��(
���������..���������	
�� ��(

��������

��
�� �� 
�������-�
��"�� ���

4#��	�������

��
��
� ��5
)���*�
�
��
���
��
 ����
)�	
�.���
�"�
� ��5
6	�&���
��
�
�"�
� ��57�����
6	�&����
��
 ��57�����
8	�
��
�"�
� ��57�����

4#��	�����$��"���� ��%

�
�
	���
���#��
��� ��%
�
�
	���
��
���.���� ���
�

��.	�����)���
��	��-	
	 ��(
�

��
	������2���

�
� ��'

9�:������

	�
��	
���	�� ��(

�	�

�
	
��  ��
!�
���	&�
�  ��
��	
��
��
���$��
�
�	����"�#  ��
���	
�
��
����
�
����

  �%
���	
�
��
����#��
���	����"�#  ��
���	
�
��
���)���*�
�
��
  � 
���	
�
��
���
�"�
�  ��
���	
�
��
���&	�&�  ��
-��	����"��
��
���&	�&�  ��
-�����

�
��
���&	�&�  ��

����	
��	��$��"���� ��%
��������
����/��

�
�� �� 

��������	
��
��������

�
� ���
�	����	
�������
��
 ��'
��
��	
�������
��
 ��'
��

�������� ��'
�(
��
	������2���

�
� ��'
�������-�
��"�� ���7���1
�

��
	������2���

�
� ��'

;����7���
.����
#�
� ��(

<	�
�����
� (�(
!���
��
	��	��������������
 (�(
�$	���$	�
�����
 (�(
�
	
�	����:��$��

����
� (�(

<��
�
�	����"�#�����	
��
�  ��



Index-2

Index

<���������
��

��
�
� �� 

#$�� �	.�
#��

�	.�
# �	.�
#��
���
���"���2 ���

3��������
�
	���
�/��	
��
� ���
�
�
	���
��
���.���� ���
<��������������

��
�
� �� 
<������������
#$�� �	.�
#��
6��
	�� �	.�
#��7����

���&��� ���
�$	���$	�
�����
 (�(
�
	
�	����:��$��

����
� (�(
�#��
��

�
�
	���
� ��%
)���
��	���	
	 (�(

�#��
���	
��$��
�
���	����"��
� ��%
�#��
���	����"�#������	
�
�  ��

)���
��	���	
	 ���
-�	��&������ (�(
-���
��
��	
�� (�(
�������.�	����	�# (�(
�������.�$�������
 (�(
�

��.	�� (�(
9�:������

	�
��	
���	�� (�(
;���������
.����
#�
� (�(
�#��
�� (�(

)���*�
�
��
 (�(7�(�(
���	
�
�  � 
��
��
���

��
��
� ��5

)�	
�.���
�"�
����

��
��
� ��5
)���"������
�
� ���

����
���	��$��"���� ��%
4#��	�����$��"���� ��%
����	
��	��$��"���� ��%

=
$	�2�
� ���
=$��	��
�

����
���#��
���	
��&	�&� �� 
�#��
���	
��
���*�
�
��
 ��1

6	�&� (�(
���	����"�#  ��
������

�
�  ��
�
��
�
�"�
����

��
��
� ��5
��
��
���

��
��
� ��5

6��
	�� ���

8	��	

# �� 
8	�
��
�"�
����

��
��
� ��5





World Wide Web: www.gilson.com
E-mail: sales@gilson.com, service@gilson.com, training@gilson.com

World Headquarters
Gilson, Inc.
3000 W. Beltline Hwy., P.O. Box 620027, Middleton, WI 53562-0027, USA
Telephone: (1) 800-445-7661 or (1) 608-836-1551 • Fax: (1) 608-831-4451

Gilson SAS
19 avenue des Entrepreneurs,
95400 Villiers-le-Bel, France
Telephone: (33) 1-34-29-50-00 • Fax: (33) 1-34-29-50-80


	402 Syringe Pump User's Guide
	Table of Contents
	Safety
	1 - Introduction
	Notational Conventions
	Description
	Unpacking 
	Warranty
	Customer Service

	2 - Description
	General Description
	Operational Description

	3 - Installation
	Installing the Syringes
	Electrical Assembly
	Hydraulic Connections

	4 - Upgrading to a Dual Syringe Configuration
	Installing the Tee Junction Module
	Installing the Syringe and Valve Module
	Removing the Syringe and Tee Junction Module

	5 - Maintenance
	Cleaning the Exterior of the Instrument
	Autoclaving
	Cleaning the Valve
	Cleaning the Tee Junction
	Cleaning the Syringe Assembly
	Changing the Syringe Piston Assembly
	Changing the Piston Syringes and Piston Noses

	6 - Maintenance
	Mechanical Problems
	Hydraulic Problems
	Electrical Problems

	Appendix A - Parts & Accessories Lists
	402 Single Syringe and Valve Configuration
	402 Dual Syringe with Tee Junction Configuration
	402 Dual Syringe with Dual Valve Configuration
	Additional Accessories
	Spare Parts

	Appendix B - GSIOC
	402 Mode - Immediate Commands
	402 Mode - Buffered Commands
	401B Emulation Mode - Immediate Commands
	401B Emulation Mode - Buffered Commands

	Appendix C - Technical Data
	Hydraulics
	Mechanics
	Electrical
	Environmental Conditions

	Index


