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Introduction

Automation of laborious, tedious, repetitive tasks in an analytical hboratory
has received a great deal of attention in the last decade. One area that sdill
has to catch up is the automation of sample preparation. Even though the
amalysis of a sample Is a standardized procedure, sample preparaton has
been left with many uncertaintes and variations. Analytical methods nor-
mally start as hand-methods. Automatic analysers have been developed,
but sample preparation and the loading of samples are stll plagued with
many uncontrofled variables, which hamper higher reproducibilicy and pro-
ductivity.

CTC Analyties is making a substantial contribution in the sample preparati-
on and injection areas. The GC autosampler A2005 for many commercial
testing, pharmaceutical research and chemical industry laboratories has be-
come the autosampler of choice. The A2005 provides a great deal of flexibi-
fity. The autosampler fits onto practically all GC brands and models that
have vertical injection ports. That hardware adaptability is combined with
user selectable parameters, which provide full optimization of the injection
method for each application. The basic parameters are sample volume,
number of needle washes with two different solvents, syringe plunger

speeds, and pre- and post injection delays.
This manual is designed to:
familiarize the end user with all the features of this versatile instrument

indicate caution and warning where hazards and problems for the end
user exist

provide a chear terminology for the instrument, for easy communication
with the support organization

serve as a mandbook for accessing the complete range of the instrument's
pregrammabilicy, and for performing service and maintenance functions.

Mote: If a special software option has been purchased, check supplement
to this manual!

The A200S Autosampler is built very ruggedly, and therefore has a very
good service record. As long as the regular maintenance (see Chaprer 5,
Maintenance and Service) is performed, and the user of the instrument
follows the instructions in this manual and those given by the qualified in-
staller, a surprisingly high uptime level can be expected for many years. The
safety of anybody coming in contact with this instrument has been a major
concern of the designer and manufacturer.
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CTC A2005 Autosampler

Injection Head

2.1

Description

The Autosampler A2005 has a modular design. The injection head, the
crossrail unit, the instruments base unit with the vial tray drive and the
instrument’s main body with the electronics are the three main modules.
Each module is described in this chapter. Numbers in round brackets refer
to positions in the pictures in Figures |, 2, 3, and 4 in the back of the manual,

Injection Head (Figure | & 2)

The injection head's function is to transport liquids either from vial to vial
or from vial to the GC injection port. The injection head carries the syringe
and provides the two essential motions of the syringe. It lowers the whole
syringe to let the syringe needle pierce through the vial septum untl the
needle tp is well submerged into the vial's liquid. And it also provides for
the syringe plunger motion that causes aspiration or dispensing of the lquids.

The syringe (1) is held in the syringe carrier ().

The syringe needle’s tp is held by the black needle guide (4), the rota-
tional syringe fixing lever (3) and by the spring loaded plunger holder
{(5)- The needle guide is pushed all the way down by spring loaded needle
guide rods (6) when not pushed up by resistance, such as a vial cap or the
injection nut of a GC.

There are two mounting holes in the back wall of the injection head through
which the injection head is mounted to the eross-slide (18). The two holes
with the hex wrench screws become visible when the syringe carrier is
moved up or dewn until the hole in the syringe carrier back wall fines up
with one of the two mounting holes in the injection head wbe,

The needle guide (4) also has the function of a sample vial detector. If
there is no vial in a posidon of the batch to be processed, the instrument
will automatically skip to the next vial.

The injection head has a top cover (1 1) that is fastened with two Philips
head screws. Motor and electronic switch connections can be checked
when removing that cover or by reaching in through the open bottom side
of the head.

The head contains the syringe Z-motor and the plunger motor. It alse con-
tains three proximity switches and their electronics, one each for the sy-
ringe carrier and the plunger home positions and one for the vial detection.
There is only one electrical connection between the injection head and the
processor board . The flat cable (15) is supported by a flat metal flex
band (16&).
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Crossrail

Instrument Base
Unit

2.2

Crossrail (Figures |, 3 & 4)

The crossrail provides the movement along a sample tray row, the salvent
and waste vials and injection positions. The cross-slide (1 8) is driven by the
cross-motor (18) via a toothed belt (19). On one end the crossrail has
a simple black metal end cover (21). on the other end the cover (21)
also provides for the mounting of the control terminal (8). The cross-
rail dust cover () is attached to the two ends of the crossrail and the
sides of the cross-slide (18). These accordion dust covers have to be
detached from the end covers for some of the X-motion adjustments. The
control terminal can be switched from one side to the other to accomme-
date left side or right side injection. The crossrail contains the X-motion
home position (10) and injection point switch (20).

This module is atached o the instrument main body by four screws (19)
through the side panels. There are four electrical connections betwean the
crossrail and the instrument main body. Flat cables between the processor
board to the control terminal, one each te the two switches and one round
wire cable to the cross-moter.

Instrument Base Unit (Figures 3, 4 & 5)

The bottom plate (3 1) of the instrument also provides the mounting flange
normally used to mount the instrument to an adaptor plate that interfaces
with the GC top. The base has the vial tray metion (Y-drive) mounted to it
The tray drive motor (50) hidden behind the back panel (32) of the
instrument main body moves the tray in and out via a belt and worm gears
on the right and left sides. The motion is transmitted to the cooling plate
(27), which is partially hollow 1o allow cooling fluid circulation to cool the
tray and vials. The cooling inlet and eudet tubing is fastened to connection
fittings (34 & 35) on the instrument back panel (31). The tray home
position switch (42) is located inside the base unic. A small grey flat cable
connection for the tray switch and a four wire cable connection to the tray
motor are an the base module.

The instrument main body provides the vertical carrying structure for the
crossrail and the injection head. It also houses all power distribution and
mast of the electronics. The inside of the body ks accessible through a top
cover (33) and a back panel (32). These covers are fastened with Philips
head screws. Removing the top cover gives access to the front side of the
processor board (48) and the transformer (43).

The back panel holds the AC power connection box (36), the GC in-
terface connector (37), the R5232 connector (38) and the optional
parallel port (BCD) connector (39).

All wire connections to the processor board are keyed. This does not al-
low erronecus switching of connections unless excessive force is used.
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Control Terminal

Consumables

2.4,

1.5

Control Terminal (Figure &)

The operator communicates with the control program of the A2005
Autosampler via a control terminal,

Parameter values and messages are displayed on a two line liquid
crystal display (LCD). On the first line, and sometimes at the beginning
of the second line there is a description of the menu or the parame-
ter. Values are displayed on the second line below the corresponding
description. A selected parameter value (ie. a value that can be
changed) is displayed as blinking.

All input is done by using eight push button keys. The keys are arran-
ged in two groups. On the left side there are four keys to access
different functions (UITL, MET, INJ and CLR. key). On every function
key there is a light emitting diode (LED). They are used to mark an
operating state when constantly lit or that a key may be pressed
when blinking.

Four keys labelled with arrows are used to input values. The parame-
ter to be changed ks selected by pressing the left arrow key (LEFT
key) or the right arrow key (RIGHT key) until it is displayed as
blinking. The value ks increased with the up arrow key (UP key) and
decreased with the down arrow key (DOVWN key). If a low or high
limit is reached, the value wraps around to the other end of the valid
range. Ifa value having a valid range of | to 200 is 10 and should be set

o 180, it is faster and more convenient to use the DOWN key so
that the value wraps around to 200.

Consumables

The syringe used is an easily obtainable glass syringe made by Hamil-
ton Co., Reno, Nevada, US or Hamilton Co., Bonaduz, Switzerland,
Product Mo. (701 N, US; 701 SN-51-255-1-N, Switzertand). Other
manufactures make equivalent syringes,

Sample vials are of specific size for each of the 3 vial trays offered.

10 % 20 tray: O.D. has to be 7.3 mm maximum, height has to be
between 34 mm and 42 mm. Chremacol #07-CPV(A), or equivalent
septa & caps #8-AC-5TI5

7 % 15 tray: O.D. has w be |1.6 mm maximum, height has o be
berween 30 mm and 38 mm. Chromacol #2-CV, or equivalent; septa
& caps #11-AC-5TIS

428 tray: O.D. has to be 20.6 mm maximum, height has to be between
325 mm and 40.5 mm. The same vials as for solvent and waste can be
used.
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Unpacking

Selecting
Injection Side

3.1

Installation

Unpacking

When unpacking, please check very carefully that all irems listed on the
packing list are included in the shipment.

Position the main body of the instrument on a flat table and go through the
following check list.

Check that the instrument is set at 220V, 240V, | 10V or 120V, The arrow
within the small window on the AC power connection box (see 36, Fig. 4)
has to point to one of those settings. Measure the voltage level on the
outlet that you are using to power yourinstrument! ifvoltage is below
240V or | 20V, the instrument should be setfor 220V or | |0V, There isa litte
drawer in the AC power connection box that helds the fuses and the voleage
switch element. With the use of a small flat head screw driver, the drawer can
be pried outwards. The green square element can be pulled out and turned
o select the correct voltage. If you change voltage insert the appro-
priate fuse as indicated on the back panel.

Unpack the injection head. Push the cross-slide (see 18, Fig. 3) all the way to
the opposite side of the contral terminal. Take off the two mounting screws
that are stored on the cross-slide front side. Keep one of the screws on the
Hex wrench and line up the hole on the syringe carrier with the upper hole
of the back casing of the injection head. The two holes in turn need to be
aligned with the upper hole on the cross-slide front and the screw has to be
pushed through and tightened to mount the injection head. Now slide the
syringe carrier downward until the hole lines up with the lower hole in the
injection head back casing. The second mounting screw can be inserted and
tightened.

Unpack the sample vial tray and insert it into the cooling plate (see 27, Fig. 3).
A vial with a crimp cap should be placed into the last positionin row # | . Make
sure the power switch is in the off position. First plug the power cord into
the instrument power socket, then into the AC wall outlet. Turmn on the
power switch. The instrument should initialize all motors and the display
should show the main menu (see 4.4 and Fig. 7).

Selecting Injection Side

Depending on the GC model, the autosampler is mounted on either the
left or right hand side of the GC injection port. In some cases it's possible to
set it up either way, But in other cases such as when the two injection ports
are positioned front and back, the autosampler needs to be setup with the
crossrail running front to back and the vial tray from left to right, so that
bath ports can be accessed. See special installation instruction for this case.
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The autosampler can be setup with the injection point on the right or left
hand side. To switch from one to the other side, some hardware and soft-

ware changes are necessary.

The control terminal and the solventiwaste bottle holder need to be moved
from one side of the instrument to the other. In case the two solvent option
is used (solvent and waste vial on both sides of the instrument casing) only
the control terminal has to be changed. Then the home position switch
(which has been the inject position switch before) has to be adjusted for
proper alignment to vial position.

Solvent'"Waste 3.2.| SolventWaste Bottle Holder

Botthe Hokder Loosen the two Philips head screws holding the bottle holder to the instru-
ment. The solvent/waste bottle bracket (see 30, Fig. 4) on the bottle holder
needs to be taken off by loosening the two Philips head screws. Move the
bracket to the other end of the bottle holder and fasten it so that the botde
holder can be attached to the side wall of the instrument housing. All nec-
essary holes are pre-drilled and tapped.

Position of 3.2.2 Position aof Control Terminal

Sl el Two screws (see |3, Fig. 4) heold the control terminal to the black end
cover of the crossrail. Loosen them and unplug the flat cable (see |4, Fig 3 &
4) eannecting the control terminal to the instrument’s processor board, It's
best to take the injection head off wo (follow instructions under 3.1 in
reverse order). Open the top cover (33) of the instrument main body by
taking the 5 screws off. Disconnect the tray drive maotor, the position swit-
ches and the splitcer valve connector. The 2 x 2 crossrail mounting screws
(29) that are on both side panels of the instrument need to be taken off.
Carefully life the crossrail up and lay it on top of the instrument so that the
cross-motor points down and the crossrail dust cover is up.

The flat cable for the control terminal ( 14) has to be taken out of its channel
and diverted to the other end of the cressrail. There is a small aluminum
plate holding the cable in the channel at the point where it makes a 90
degree angle towards the control terminal. That plate needs to be carefully
slid towards the outside, to give free access to the cable bend. The best way
to free the flat cable from the channel is to use a flat screw driver blade to
reach underneath the cable and pry from one side until the cable can be
grabbed. Now, use the ather hand to help get the cable out of the channel
as far as to the middle of the crossrail The exposed cable can now be
swung over to the other side of the crossrail and inserted, in a similar
fashion, back into the channel. Be sure to insert the aluminum plate that will
hold the cable at the bend. Remount the crossrail carefully. Fastenthe 2x 2
crossrail mounting screws on each side panel of the instrument. Take off
the black end covers at each end of the crossrail and swap their position.
Also, move the control terminal end cover (2) to the other side of the
control terminal, Plug the flat cable into the control terminal.

12
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Software Setup
and Switch
Adjustment

Mounting on Gas
Chromatograph

Marking the
Mounting Holes

Drill Holes and
Mount the GC
Cover

Positioning the
Autosampler

3.13

3.3

331

332

333

Sofoware Setup and Switch Adjustment

Selection of injection side, number of injection points and adjustment of
home position switch will follow in paragraphs 3.4, 3.5 and 3.6,

Mounting on Gas Chromatograph

The CTC A2005 comes standard with the instrument bottom plate exten-
ding inte mounting flanges. In some cases the autosampler can be mounted
directly onto the GC cover plate. In many cases it Is advisable to use an
adaptor plate that is specifically furnished by CTC Analytics or by fts au-
thorized representative.

Marking the Mountng Holes

In cases where the autosampler can be mounted directly onte the GC
cover plate position the completely assembled autosampler on top of the
GC, beside the GC injection port. Optimize the position of the autosampler
in such a way that at least two, ideally all, flange mounting holes are resting
on the GC cover. Make sure the autosampler is square to the GC body.
The crossrail, with the injection head mounted, has to be aligned with the
injection ports of the GC. Mark the flange holes on the GC cover with a
soft pencil. Take the autosampler off the GC top. Unscrew the GC cover.
¥hen taking the cover off make sure you follow all instructions in the GC
manual. Before the mounting holes can be drilled into the GC cover, it is
very important that you carefully inspect that the mounting bolts that will
be used will not touch or push against any inside parts in the GC. It might be
necessary to re-assess the exact positioning of the autosampler in order to
avoid any physical interference between the mounting bolts and GC parts.
Also at this point, it is important to assess the path of any interface wiring
between the autosampler and the GC.

Drill Hobes and Mount the GC Cover

Once the holes are drilled, the autosampler should be mounted onto the
GC cover before positioning the cover on top of the GC, For mounting, it's
ideal to use a sturdy bolt of appropriate length and a serrated washer that is
placed between the bolt head and the underside of the GC cover. Insert a
flat washer before the nut is put onto the boles,

Positioning the Autosampler

Oince the cover plate with the autesampler i mounted en tep of the GC,
the fine adjustments can be made. YWith the autosampler stll off, positon
the injection head with the syringe mounted over the injection port. Ma-
nually push the syringe down untl the syringe needle is as close to the
injection port nut as possible without touching it Should the positon in the
Y-direction (perpendicular to the crossrail) be off, you need o slightdy loo-

13
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Setting System

Pararmeters

Adjustments in
X-Direction

34

35

sen the instruments mounting bolts and move the instrument the needed
amount in the Y-direction (make sure you move the instrument parallel to
its square position), After properly positioning the instrument the mounting
bolts need to be tightened. A proper positioning allows the syringe needle
to smoathly penetrate the injection port at exactly the centre of the injecti-
on port hole.

Setting System Parameters

The selection of the setup parameters has to be done through the System
Setwp Program (see Fig. 8). Take the syringe off. Hold down the MET key
on the control terminal while you tum on the instrument. You have en-
tered the System Parameter and Adjustments level of the sampler program.
The display shows SET PARAMETERS blinking (see Fig. 8). Push IN] to
enter that option. INJECTION SIDE is displayed on the first line of the
display. The second line shows either RIGHT or LEFT, In order to switch,
the up or down arrow key will toggle to the other option. From the IM-
JECTION SIDE menu pesition use the right arrow key to get to CLEAN
POSITION, Select the value matching your configuration of solvent/waste
vials. Pressing right arrow again leads to NO OF IN] POINTS. If you are
planning to inject within your methods into 2 GC ports choose L. If you
only want to inject into one port choose |. In case you chose 2 ports, push
again the right arrow key to specify the position of the second port. For the
inner port, a so called X-DIFF has to be entered (0.1 mmj). X-DIFF is the
distance from the outer port to the inner port.

The next three parameters let you choose the desired start condition for
the autosampler. For several combinations of sampler and GC information
abour cabling and start parameter setup is available from your dealer, Push
right key again. The tray selection meode should nermally be on DISABLED
unless you are using different trays on the same wnit. Push right arrow again.
In this window make sure the correct vial tray (10x20, 7x15 or 4xB) is
showrn.

MNow you can leave System Setup Program by pushing CLR. The SET PA-
RAMETERS line blinks.

Adjustments in X-Direction

H you have changed injection side the home position switch must be adju-
sted, Even though the CTC Autcsampler A2005 coming from CTC Ana-
lytics or an authorized dealer has been properly adjusted for the
autosampler's internal positions, it's a good idea to double check this align-
ment

The sample vials in the first row, the wash liquid (sclvent) and the waste vial
positions are all in a fixed X-distance from each other. Therefore, one ad-

14
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Preparing the
Syringe

3.6

3.7

CTC A2005 Autosampler

justment of the injection head positon adjusts all these positions. The ad-
justment is made on the X-home position switch. This switch is on the
opposite side of the injection port side. The proper positioning is checked
against the outermost vial position on the injection side in the first row of
the sample vial tray.

Remaove the top screw holding the control terminal (13, Fig. 4) and loosen
the bottom screw. Remove the dust cover screws (49, Fig. 4) to get access
to the X-home position switch. Push the right arrow key once. AD] SAM-
PLE POS blinks. Push IN] to select this function and follow section 4.6.2.
Then leave this function with CLR, push right key three tmes until AD|
INJECTION is displayed blinking. Again select with IN], then adjust the in-
jection point in X-direction by moving the inject pesition switch as descri-
bed in section 4.6.5.

Adjusting Injection Depths

Your GC manual will indicate (either in the operating instructions or in
some technical drawings) the optimum injection depth, ie. the position of
the needle tip in relationship to the top of the injection port. Follow 4.6.5
for adjustment.

fou can also adjust depth for solvent (see 4.6.3) and sample pickup (see
4.6.4).

Preparing the Syringe

Install the syringe in the syringe carrier (see Fig. 2) and lock it by turning the
white syringe fixing lever (3) 90 degrees. Take care when inserting the sy-
ringe that the needle is threaded into the hole of the needle guide (4). Push
the spring loaded plunger clamp up (small hollow screw) so that the plunger
head freely slips into the plunger holder (5). Move the plunger holder down
until the plunger is at bottom to adjust dead volume to zero. The plunger
must be pushed down every time the autosampler is started or

the syringe is changed.

After the syringe is installed and the dead volume has been adjusted, it is
advantagecus to execute a cleaning cycle by using the utility function CLEAN
SYRINGE (see 4.5.2). The syringe is moved to the wash solvent vial where
|0 microliters of solvent are pulled up. Then it is moved back to the waste
position and the plunger is moved down to eject the solvent. This procedure
is repeared as many times as is specified in the clean with solvent count of
the actual methed. It may be interrupted by pressing the CLR key. The
syringe is also cleaned when a sample has been injected or the injection
cycle is aborted and the syringe is already contaminated.



Warning:

| CTC A2005 Autosampler

To fill up the cleaning sobvent vial the operator may move the injection unit
to a place where it doesn't interfere with taking the vial out of the holder.
Before the next injection cycle the position of the injection head is automa-
tically reset to the waste position.

Warning:

Mot replacing the solvent/iwaste vial's septa, or not using a sep-
tum, may cause sample cross contamination. The septum is
part of an effective syringe needle cleaning concept.

16
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Operation

. Dwverview

The operator communicates with the instrument software through the
control terminal (see Fig. 1). In case a remote control operation is indica-
ted, please read Chapter 6.

Mote:
For any special software versions, check supplement to this manual,

The control terminal (8) is an 8 key keypad with a two line LCD display.
The keypad has two groups of keys, 4 function keys and 4 arrow keys. The
structure of the sofoware can be depicted as a horizontal arrangement of all
the programmable parameters. Therefore, the left and right arrow keys
(see Fig. 6) give access to the individual parameters, Once the parameter is
chosen the value itself can be changed with the use of the up and down
arrow keys. For the horizontal arrows, the display will wrap around when
the last or first parameter, for the vertical arrows when the maximum or
minimum value is reached. Figures 7 and 8 show this concept graphically.

The three function keys MET, UTL and IN| access particular segments of
the software. MET gives access to parameters that define a complete injec-
tion method. It is possible to store up to 9 individual sets of parameters in
method storage slots. UTL gives access to useful functions, eg. cleaning a
syringe. The IN| key triggers the start of a run, or is used as an ENTER key
in some cases. It also enters a lower menu level in the System Setup Pro-

Eraim.

The CLR key stops a run. On the different programming levels, the CLR
key is also used to terminate a particular function and retwrn to the next

higher menu.

The operator has four access levels to the software after the instrument is
installed on a GC (see 4.2 and Fig. 7 & B):

* System Setup Program  Affects parameters valid for all methods, defines
machine setup values and gives access to test
procedures and adjustments

*Method Parameters  Affects parameters that can be different from
method to method.

* Method Execution start and stop of a run; select first and last
sample position and repetitions.

» Utility Functions For daily routine functions: single sample injec-
tions, syringe cleaning and tray type selection.

17



In order to reduce the risk of accidentally changing system parameters and
adjustments, the system parameter portion of the software has a special
access, Turn the instrument off, then hold the MET key down as the instru-
ment is switched back on, to access the system parameter level. Once all
parameters are sef, the system parameter level can be left by pressing the
CLR key.

Wvhen the main power is turned on, the A2005 enters the STANDBY state.
In this state the sampling range, the number of times every sample will be
injected and the method to execute the sampling cycle are selected at the
control terminal. These four values define the injection range to be proces-
sed. The parameters describing a sampling cycle are stored in an injection
method. By changing the method number, a different parameter set is re-
called. The operator can change individual parameters of the selected injec-
tion method with the MET key (see section 4.3).

The samples to be analysed are prepared, and the vials put into the sample
tray. Then the sampling range (FST, LST) is defined corresponding 1o insert-
ed samples. After a clean syringe Is inserted into the injection head, the
dead volume has been adjusted and a few washing cycles have been exe-
cuted, the A2005 is ready for operation.

Pressing the INJ key changes the operating state from STANDBY to REA-
DY, The next sample number, the injection count for this sample and the
injection method number used are indicated on the control terminal. In the
READY state the instrument is ready to inject the next sample as soon as it

receives the GC ready signal.

When processing the selected sample number range, the control program
detects and skips missing vials, so that no empty cycles are performed.
After injecting the sample, the syringe is cleaned and the injection head
moved to the home position.

The injection cycle may be aborted in any phase by pressing the CLR key
and confirming with a second keystroke. If the syringe is already contami-
nated or filled, the sample is automatically thrown away, and the syringe Is
cleaned for the next sampling cycle.

The READY state is changed back to STANDBY after all samples of the
selected injection range have been injected, or by pressing the CLR key
twice while the autosampler is waiting for the start command.,
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4.2. Operating States

In the following diagram, the different operating states are represented by
circles. The possible changes from cne state to another are marked by lines
with the associated action next to it State transitions resulting from host
systém commands are not indicated in this diagram (see Chapter &, Re-
mote Control).
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Characteristics of
the different Operating
States:
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Characteristics of the different Operating States:

INITIALIZING:
Entered when power is turned on or after terminating the System Setup
Program. All movements are initialized to home position.

STANDBY:
Entered after initializing, or after an injection range has been processed. All
key LEDs are off. On the control terminal screen the first and last sample

number of the sampling range, the injection count per sample, and the actu-
al method number are displayed.

READY:

Entered by pressing the IN] key. In this state the A2005 is ready to inject the
next sample of the injection range as soon as the GC READY line gets
active, The LED on IN] key is turned on to mark this state.

INJECTING:
While injecting one sample the autosampler is in the INJECTING state.
This state is either entered by a start signal or manually by a single inject

command. The sampling cycle may be stopped by pressing the CLR key.

UTILITY:

This state is entered by pressing the UTL key while in STANDBY or REA-
DY stare. Utlity functions are available to inject a single sample, to clean
the syringe and to manually inject a sample. The LED on the UTL key is
turned on to indicate the state; LEDs on IN] and CLR key are blinking to
rark valid input keys (see 4.5).

CHANGE METHOD:

By using the MET key the parameter values of the actual methad number
are displayed and may be changed. All changes are only valid if this state is
left by pressing the MET key a second dme. Iif the CLR key is pressed, the
actual methed is left unchanged. The LEDs of both keys are blinking in this
state. This state may be entered from any other operating state (see 4.3).
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4.3,

Method Parameters (see Fig. T)

An injection method is the set of all parameters specifying the injection
cycle. With this concept in mind, it & much easier to change from one
application o another requesting a different injection method, There are 9
different methods avaflable, which are maintained even if the power to the
A2005 is switched off.

Each of the 9 methods contains defaule values (see Fig. | 1). It's also advisa-
ble to write down the parameter values of each method. Even though the 9
methods are stored in a battery buffered memory, use the able in Fig. 1| to
write down each method! In case of a software update it is possible that all
values are reset to defaule.

The method to be used are selected in STANDBY or SINGLE INJECT
state by setting the METH value. The individual parameters of the selected
method are checked or changed by pressing the MET key while either in
the STANDEY, the READY, or the SINGLE INJECT state. Then the differ-
ent injection parameters are displayed. Use the MET key to leave the meth-
od change program if you want that all changed values are actually saved, or
the CLR key to discard all changes made. The MET LED and the CLR LED
blink to indicate the valid keys to leave this state.

Since there are many more parameters than would fit onto one screen,
several screens are used to display the parameters. Pressing the horizontal
arrow keys moves through the different screens.

If the method change function is not terminated by pressing either the MET
or CLR, key within one minute, it is automatically aborted and any changes
made have no effect. This is done for safety so that the A2005 can not be
lefi for a longer tme with a method opened.
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e

Sample and Air
Volumes

Solvent Wash
before Injection

4.3.1

Sample and Air Volumes

In this display the sample volume to fill the syringe before injection, and the
alr volurne that is pulled up after the needle is moved out of the vial are
specified. By pulling up some air after tking the sample, evaporation from
the needle is reduced. If multiple filling strokes are selected, these volumes
are only valid for the last pull up. The other filling strokes use a separately
selectable filling volume (see 4.3.4). If a very small sample volume must be
injected, multiple filling strokes ensure better reproducibility. The program
checks that the sum of sample and air volume doesn't exceed 10 microli-

j'l!"l"‘- AP y -'E'.-
0. ni‘rE .I'I:_'r'l-?l "'*‘_'I‘_'-

X

Ajr volume to be pulled up after sample wolume
{1.5 microliters)

Sample valume for the last pullup before Injection
(2.0 microliters)

Deseription of this display with unic
al valume values

4.3.2 Soclvent Wash before Injection

To avoid contamination of the syringe and needle, they may be washed
with solvent before the sample is picked up. This helps also to avoid air
bubbles below the plunger because the syringe is wet afterwards and is

mare gastght.

Pre-injection washes are also a possibility to have a solvent plug with the
volume of the syringe needle above the sample. After injection the whole
sample volume is ejected and only the solvent remains in the needle. If this
option is chosen, do not select any pre-injection sample clean cycles or
filing strokes!

1 clean cycles with solvent
Description of this display
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In the case two solvent/waste vial holders are installed (see 4.6.1, Clean
Position), the display looks slightly different:

PREINJ SLV1 SLVZ
[&Eﬁu 0z '"115]

|— 5 clean eycles with solvent #2
2 clean cyches with selvent #1
= Dwscription of this display

Clean Cyclewith 433 Clean Cycle with Sample

Sample This option is used when the solvent used in a post injection clean cycle is
not compatible with the analysis, or when no pre-injection solvent clean
cyche is used. Such a cycle wets the syringe and provides a better seal around
the plunger head. Better reproducibility can be achieved.

Warning: Warning:
Set to zero when pre-injection solvent wash is used and you
want a solvent plug on top of the sample to compensate for
needle dead volume ! (see 4.3.2)

E., -1 ._']- I - ﬁFUE
EEEEE _ ﬁ’1‘!‘%1]

= One pre-injection clean cycle with sample
- Description of this display

Syringe Filling 4.34 Syringe Filling Volume and Count

VORNTE and Count This parameter serves to control the filling of the syringe. |t may happen
that some air bubbles remain below the plunger after the first pull up. If the
plunger is moved up and down several times, these air bubbles are worked
out With this operation the syringe is completely filled even when using
very small sample volumes.

All filling strokes, except for the last one, use the selected minimum filling
volume. If the selected sample volume is higher than the filling volume, the
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sample volume is used for all filling strokes. If zero is selected as filling count,
the plunger is pulled up only once using the sample volume.

Mumber of plunger strokes when taking sample (15}

Yolume used for all but the last plunger pullup
strokes (3 microliters)

Description of this display with unit of volume values

Syringe Pullup 435 Syringe Pullup Delay

Delay In this display a delay between sample pullup and ejection while filing the
syringe is selected. The same delay time is used after the last plunger pullup
until the syringe needle is moved out of the vial. ltis enly used if more than
one pullup cydle is selected in the previous display. This feature is especially
useful for handling viscous fluids.

|| L:H.I:-"' 3 un‘-‘ |:'- |
a e

Time delay after pullup before ejection
(0.5 seconds)

Description of this display with unit of delay time

Plunger Speed 4.3.6 Plunger Speed

The spewed of the plunger movernent can be selected for the filling strokes
and for sample injection.

- Plunger speed for sample injection
(25 microliters per second)

Flungern speed for filling strokes
{10 microliters per second)

Drescription of this display with unit of plunger speed
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Injection Point

Splitter Valve
Control Times

Injection Delay
Times

437 Injection Point

438

439

This parameter is only displayed if two injection points are selected in the
service program, Switch between OUTER and INMER by using the UP and
DOWN key.

Duter injection point (at switch) is selected
Description of this display

Splitter Valve Control Times

The CTC- A2005 makes split/splithess injection possible with gas chromato-
graphs not supporting this feature. An output which contrels a valve is
activated at a selectable tme before injection (PRE), and remains activated
until a selectable time after injection (PST). In the systems parameter pro-

gram you can choose to have the valve engaged or disengaged during this
interval (see Chapter 4.6.1. Splitter Valve Active State).

If the: PRE time is greater than zero, the valve is activated at the moment the
A2005 receives the start command. In case the PST time ks longer than the
A2008 rakes to get the sample and move to the injection point, the injec-
tion is delayed until this tme interval has expired. Because the tdme from
the cycle start untl the A2005 is ready for injection may vary, PRE dme
should be longer than the maximum injection cycle tme. The cycle tme
until injection depends on the number of filling strokes and the number
of washing cycles before injection

=

-0l 1TTER PRE
ﬁﬂ-ﬁ-wﬂ_.- i PRE PS
t“‘# 020 ¢

T;j"i'-_

5
E
=

Splitter time afoer injection (15 seconds)
splitter time before injection (20 seconds)
Description of this display with unit of delay values

Injection Delay Times

After the needle of the syringe s moved down into the injector of the gas
chromatograph, it may be desirable to wait a certain time so that the needle
warms up before the sample is injected (PRE) (hot needle injection techni-
que). After the injection it is possible to wait for evaporation of the needle

15
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Cleaning Cycles
with Solvent after
Injection

content before it is pulled out of the injection block (PST). Both parameters
might be used for increase in reproducibilicy.

INJDELAY PRE PST
‘x0.1sec 10 15-___

l— Delay time after injection (1.5 second)
Delay time before injection (| sscand)
Description of this display with unic of delay values

4.3.10Cleaning Cyches with Solvent after Injection

After the sample has been injected the syringe and needle are cleaned by
repeatedly filling it with solvent. It is alse possible to use two different sol-

vent fluids for special applications (e.g. polar and non-polar or the second s
less volatile so the syringe does not dry up).

It is possible to clean the syringe with solvent at any time by using the utilicy
function CLEAN SYRINGE (see Chapter 4.5.2). The number of clean cycles
selected here is used as default value in the utility program.
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4.4.
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Method Run (see Fig. T)

The range of sample numbers injected automatically, the number of in-
jections per sample, and the injection method used are shown on the con-
trol terminal and may be alvered while the A2005 is in the STANDBY state.
All parameters specifying the different modes of injecting a sample are sto-
red in 9 different injection methods. A whole parameter set is recalled by
selecting only the appropriate method number. With this feature different
injection methods for routine analysis are selected just by choosing the
corresponding method number. The user does not have to worry about
programming a method before each run.

Example of a control terminal display in STANDBY state:

0ns 025 03

| Active method number for chis injecton range

Mumber of times sach sample will be injected

[FST LST CNT HETH

Last sample number in this sampling range
First sample number in this sampling range

The program checks if the last sample number is equal to or higher than the
first one and adjusts the values accordingly.

Before the A200S is ready to automatically inject a range of samples, the
following steps described in the previous chapters have to be executed:

Prepare samples, cap them and insert them into the sample tray
Select sample range, injection count per sample and injection method
If necessary set the injection parameters of the selected method
Insert syringe into the injection head

Adijust dead volume of syringe by pushing down the plunger holder
Fill wash solvent vial with appropriate solvent

Rinse syringe by starting a cleaning cycle using the utility function CLEAN
SYRINGE (see section 4.5.2 and Fig, 7)
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To start injection the IN| key is pressed. The operating state is changed
from STANDBY to READY and the LED on the IN] key is lit to indicate this
state.

The display indicates the next sample number to be injected, the actual
injection count of this sample and the number of the injection method be-
ing used.

Injection method number T i3 used
Sample number 5 will be injected the second time
The actual sample number iz 5

As soon as the START INJECT command is received the autosampler starts
the injection cydle for the sample number indicated. The start command ks
either an activation of the GC READY input or a start command sent from
the connected host system. The active mode is selected in the System

Setup Program (see Chapter 4.6.1, Start Signal Source and Fig. B).

Iif for any reason the running injection cycle has to be stopped, press the
CLR key. This doesn't stop the cycle immediately. The actual movement
finishes, then the A2005 stops and the following message appears on the
contrel terminal display:

Press again the CLR key to abort this injection cycle or proceed with the
IN] key. If the cycle is aborted, the actual sample is skipped.

28



Utilities

Single
Injection
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4.5. Utilities (see Fig. T)

45.1

Besides the standard operation of the A2005, several special functions are
available. All these wutlity functions are activated by pressing the UTL key
while either in the STANDBY or READY state. The functions to be execu-
ted are selected by using the RIGHT or LEFT key until the desired function
is displayed on the control terminal screen. Several functions need parame-
ters. Their value is selected by using the UP or DOWN key as usual.

Single Injection

sometimes the user wants to inject a single sample during a run without
interrupting that run. In the single inject mode a sample and methed num-
ber can be freely selected, and this sample will be injected once.

Press UTL key to enter utility functions

The IM] and CLR LEDs flash, and the following message is displayed on
the screen:

I— Method number to be used for injection (4)
Sample number to be Injected once {13)
Litility function selected

Sample and method number default to the values that would have been
used at the next automatic injection cyche.

Select sample and method number by using LEFT and RIGHT keys.
Arm the sampler for the next start signal by pressing the IM] key.
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Syringe
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452

If the GC READY signal hasn't been activated, the following message is
displayed:

NGLE b ._k!@]

|

1
NJECT “FOR GC

e - . o

L The GC READY signal iz not yet activared
Utiliey function selected

For special cases the sample may be injected without waiting for the GC to
be ready. Press the IN] key a second time and the cycle starts immediately,
ignoring the state of the GC READY line.,

After the injection cycle has terminated the A2005 returns to its previous
state (STANDBY or READY),

Cleaning Syringe

The syringe is cleaned with solvent after an injection if the parameter CLE-
AN SOLVENT in the actual methed is greater than zero, If the operator
wants to dlean the syringe for a selected number of cleaning cycles, eg.
before the injecton cycle is started or after a new syringe has been in-
stalled, this utility function can be used.

Press UTL key to enter utlity functions.
Press RIGHT key twice to get to the CLEAN SYRINGE function.
The IN] and CLR LEDs flash and the following message is displayed on the

L Mumber of cleaning cycles to be execured
Ltiliey function selected

The number of cleaning cycles to be executed defaults to the number stored
in the actual method, but may also be changed here,

Pressing the IN| key starts the cleaning of the syringe. The remaining
cycles are displayed in place of the total dean cycle count.

The CLR key aborts cleaning after the running cycle has been terminated.
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Plunger Stroke
Count

Manual
Injection

453

454

Plunger Stroke Count

The syringe plunger shows some abrasion and may jam after a certain tme.
To avoid operating failures the plunger and syringe must be cleaned period-
ically. The maintenance interval s dependant on the number of plunger
strokes executed. Iois difficult to keep track of this number because it de-
pends not only on the number of samples injected but also on the method
parameters selected (filling strokes, cleaning cycles). With this urility func-
tion a warning limit may be specified. Alse the actual number of strokes
executed is displayed.

e

]— Warning limit for plunger strokes

— Actual number of plunger strokes

— Utiliey function selected

When the processing of a sample range is started and the actual count
exceeds the operator will be warned with following message:

".'F.:LE':'-:-E'H.T'_. E E:EE[[ED_“
S e

Take out the syringe and clean it as advised by the syringe manufacturer.
Pressing IN] after re-inserting the syringe resets the actual count Press
CLR. if you don't want to clean the syringe at this mement - the actual count
is not cleared and the waming reappears at the next s@art

To enable this feature, PLUNG STROKE CNT in the system parameters
must be set to ENABLED (see 4.6.1).

Manual Injection

The A2005 supports the control of a valve for split/splitess injection. The
MAMNUAL INJECT utility function enables manual injection directly into the
column with the control of the splitter valve by the A2005. Two time intar-
vals are specified, the time the valve is activated before injection and the
time the valve is activated after injection. The injection time is indicated by a
buzzer tone so that the user can concentrate on the injection process.

Press UTL key to enter utility functions.
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* Press RIGHT key three times to skip SINGLE INJECT and CLEAN
SYRINGE functions to get to the MANUAL INJECT function.

= The IN] and CLR LEDs flash and the following message is displayed on the

SCNEEM;

Time for which valve iz activaved after injectlon
Time for which valve iz activared before injection
Utiliey funcrion selected

Time before and after injection is maintained and is not dependent on the
values in the current method,

= Arm the A2005 for the next start signal by pressing the IN] key.

= [fthe GC READY signal has not yet been activated the following message
is displayed:

G

The GT READY signal is not yet activated
Lkility function sebected

For special cases the sample may be injected without waiting for the GC to
be ready. Press the IN] key a second time and the splitter timer is started
immediately.

* The PRE time begins to count down. The buzzer beeps at two seconds
and one second before PRE time is zero.

= At PRE time zero the buzzer beeps for a longer period to signal that the
sample must be injected now. The PST time begins to count down.

* The operator injects the sample.

= Ar post ime zero the splitter valve is deactivated and the buzzer beeps
again to mark termination of the manual injection cycle.

* After termination of the timing cycle the MANUAL INJECT function is
still active so that several injections may be done without calling the
function every time. Exit the function by pressing the CLR key.

If the CLR key is pressed during the gming cycle, the splitter valve is deacti-
vated and the timers are reset
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Tray Selection

WARNING:

4.5.5 Tray Selection

As an option three different sample trays are available for the A2005. To

use different trays the tray selection mode in the System Setup Program
must be set to MANUAL (see Chapter 4.6.1. and Fig. 8, Tray Selection

Made). Then use this utility function to select between the different tray
sizes.

Press UTL key to enter utility functions.
Press LEFT key once to get to the TRAY SELECT function.
The CLR LED flashes and the following message is displayed on the

Mumber of columns in sample tray
Mumber of rows in sample tray
Litilicy function selected

Select the actual sample tray by using the UP or DOWHN key.

WARNING:

Selecting a different tray than is actually used will damage the
syringe needle. The A200S does not check if the correct tray is
inserted.
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System Setup
Program

4.6.

Systemn Setup Program (see Fig. B)
To start the System Setup Program proceed as follows:
Turn off main power switch.

Press the MET key and turm on power again while still holding down the
key.

As soon as the following message is displayed the System Setup Program
is started

[:'EET"'. PARKMETERS. | ' BLINKIMG)

Release the MET key

The blinking indicates that this function has not yet been selected. To select
the desired function:

Press LEFT or RIGHT key until the desired function appears in the display
(saill blinking)

Press IN] key to actually select the function, Either the function name
remains on the display (blinking stopped) or a special function related

message is displayed.

Leave the function by pressing the CLR key, The function name blinks and
another function may be selected by using LEFT or RIGHT keys.

The System Setup Program is abandoned by pressing the CLR key while no
function has been selected.

The control terminal keys have special meanings according to the selected
function. The arrow keys are often used to start a movement in the corre-
sponding direction, and the IN] key to store a position or start an action
{like a computer's ENTER key). The CLR key always terminates the se-
lected function.

Figure B shows a graphic representation of the System Setup Program. In
order wo get oriented about the location of the various functions, this figure
should be helpful. Following are descriptions of the individual functions.
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Injection Side

Clean Position

Mumber of
Injection Points

46.1.

Set Parameters

The A2005 is adaptable to a wide range of gas chromatographs and appli-
cations. This makes it necessary to set some parameters to select the prop-
er operating mode, After selecting SET PARAMETERS function by pressing
the IN] key, the LEFT and RIGHT keys move through several displays to
show the different parameters (see Fig. ).

Injection Side
The A2005 may be converted to either left or right hand injection. The program

rnust be set to the injection side that i mechanically set up so that it can operate
property. See chapter 3.2 for instructions to change injection side

]'..!iJE" - _I "-ﬁﬁE

|— Select alcher 'LEFT' or 'RIGHT

Clean Position

The solvent and waste vials can be positicned in two different places on
either side of the sample tray: HOME POS SIDE or INJECTION SIDE. It is
also possible to use two solvents for syringe cleaning. If BOTH SIDES or
DBL HOME 5IDE is choosen, there will be prompts in the method menu
for Solvent | and Solvent 1. Selection of DBL HOME SIDE requires a spe-
cial solvent fwaste vial holder and the terminal must either be mounted on
the injection side or outside of the mounting flange.

'CLEAN  POSITION
S TERMINAL

= Wash'waste vial holder is mounted on terminal side

Mumber of Injection Points

Sometimes it is necessary to alternatively inject at twe different positions
into the GC, If two is selected for this parameter, this feature is enabled,
The injection method then contains one additional parameter which selects
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Second Injection
Point Position

Start Signal

the inner or outer point for injection. YWith the Expert Programming Soft-
ware Opdons enabled, selecting two injection points enables dual and dou-
ble injection modes.

Select | or I injection points

Second Injection Point Position

This parameter is only displayed if NO OF IN] POINTS is two. Select the
horizontal distance between the two injection points in tenth of millimeters,
The position of the inner injection point is defined relative to the outer
point. Only the outer point is adjusted by using the limit switch (see Para-
graph 4.6.5, Adjusting Injection Point).

DHstance berween inner and cuter point is 45.5 mm

Saart Signal Source

An injection cycle may be either started by a contact closure or logic signal
from the GC or by a message sent from a remote control system. Select
the corresponding signal source as GC READY or REMOTE

Possible are GC READY ar REMOTE
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GC Start Delay

GC Ready
Blocking

Tray Selection
Mode

GC Start Delay

In case it is not possible to receive a clean GC-Ready signal, or false signal
spikes cause the autosampler to start with an injection cycle, this option
acts as an additional . filter.” The length of time (10 msec - | sec) that is
selected allows the autosampler to start an injection cycle only if a signal
lasts at least for the time set.

Fileer set for 20 msec
LLinits for filker delay walue

GC Ready Blocking

This feature s useful again when interfacing with equipment that produces a
GC or system ready signal too early for an injection cycle to start. Typécal
examples are : Non-true GC ready signals (temperature not stabilized),
data system not ready because printer still in operation, etc. The delay
range is from | sec to 9,999 sec (approx. |66 minutes),

delay between GC ready signal received and
start of injection eyele

LUinit of delay value

Tray Selection Mode

if more than one sample tray type will be used alternately the tray selection
mode must be set to MANUAL. This enables the wtility function TRAY
SELECT.

Passible are DISABLED or MAMLIAL
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Tray Selection

%

Splitter Valve
Active State

Tray Selection
If TRAY SELECT MODE is set to DISABLED the utility function TRAY
SELECT is disabled. The type of tray that will be used must be selected

here. In case different trays are used, the current tray type being used for
setup of sample penetration is selected (see 4.6.4,, Adjusting Sample Pene-

Select |0x20, Tx15 or 4x8 vials

Wial Detection Switch

In some cases it is desirable to keep the autosampler working in sequence
through the whole range of samples rather than skipping empty vial posit-
ons, If the vial detector is off, the autosampler will go through a complete
injection cycle procedure even though the vial is missing. It must also be set
te OFF if the BCD vial number is activated at Ready State to prevent read-
ing a wrong number if a vial is missing.

Yial derection 5 enabled

Splitter Walve Active State
If the splitter valve output is used the state of the valve output while not

injecting a sample is selected to be either activated (OMN, 24V AC on split-
ter valve connector) or de-activated (OFF, output open).

Select "LOWY" or "HIGH"
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Ready Signal

Injected Signal
Active State

BCD Output
Active State

BCD Activation
Time

Ready Signal Active State
When the autosampler is ready to accept a start signal a relay Is activated

(see 4.1, Operating States). Select here if the ready stare is represented by
an open or closed contact.

Ralay contact for RDY cutput is closed when
sampler is ready for injection

Injected Signal Active State

When the autosampler injects a sample it sends a start signal to the GC or
data system. A volay contact is activated at injection time. Setting the value
to closed means the contace will be closed at injection time.

IM| reelay contact is closed at
injection time

BCD Qutput Active State

The logic used for sending sample numbers through the BCD output is
selected here (the opticnal BCD-board needs to be installed).

e e R L e ]
BCD ACTIVE STATE

“HIGH
g ; R |

Y T S b i Sl

Select "LOW' or HIGH'

BCD Activation Time

There is a choice of having the vial position counter incremented when the
ready signal is received or when an injection is done. Dependent on when
the vial position number is requested, one or the other setting has to be
chosen. If increment is requested at ready state the vial detection should
also be set to OFF. 50 prevent reading a wrong vial number if a vial s
missing.

~ The BCD number of the injected sample is activated
afver inpection
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Buzzer Start

Buzzer Manual
Injection

Buzzer Start Cycle

A buzzer is buile into the A2005. This parameter enables or disables the
activation of the buzzer before an injection cycle.

Select "OM' or "OFF to enable or dizable the buzzer

Buzzer Manual Injection

The timer signal is disabled if this parameter is set to OFF. This feature
affects the manual injection, selected through the Ukdlities function (see 4.5.4,
Manual Inject)

Salpcr OM ar OFF
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Adjusting Vial
Position

Waste and Sample
Vial Position

4.6.2. Adjusting Vial Position

Function display:

"ADJ SAMPLE POS.

F—. T sk g ) :ELIHKING}

]
=

This function is used to adjust the limit switches to centre the needle in the
vial position and detect that the injection unit is at VWWASTE position, the
sample tray is at row | and a sample vial is inserted, Check if the right
sample tray is selected (see 4.6.1 ) befor making adjustments. After activation
the following display appears:

state of sample vial detection switch

The keys have the following meanings in this function (for left hand injec-
tion, for right hand injection LEFT and RIGHT keys change their function):

Ia_ Mowve injection head co sample position on the opposite
side of WASTE position

Maove injection head to limit switch on WASTE position

Move sample tray to limit switch on row number |

Move sample tray to last row

HIGRE0

cLR| Terminate this function

Waste and Sample Vial Position

The distance between VWASTE position and sample tray is fixed. By shifting
the limit switch at the WASTE position to the left or right the position of
the injection unit relative to the sample vial is adjusted. Proceed as follows
to adjust the VWASTE position switch:

Insert vial into sample tray.

1. Select the right tray type in use (see 4.6.1).
3. Remove upper holding screw (Pos. | 3, Fig. 4) of control terminal and loosen

the lower ane. Turn down control terminal to get access to the dust cover.

4. Remove the two screws holding the erossrail dust cover.
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Sample Tray
Position

Sample Detection
Sensor

Maove injection head to vial by pressing LEFT key.

6. Check position of injection unit relative to vial.

® N op U ok W

Shift the limit switch for the difference between injection unitand vial position
to the opposite side.

Maove injection head to WASTE position and back to vial by pressing LEFT
key

Recheck adjustment between injection head and vial, and repeat steps 7 and
8 until adjustment is satisfactory.

Sample Tray Position
The sample vial position in the Y-directon is adjusted by shifting the tray
switch activator (Fig. 3, Pos. 26) on the left side of the sample tray. To get
better access to the screw holding the switch activator the cooling plate
(27) is moved out by using the DOWM key. The procedure to adjust this
activator is as follows:

. Insert vial into sample tray.

Move injection head to vial by pressing LEFT key.

Check position of injection head relative to vial.

Move injection head o WASTE position by pressing RIGHT key.
Move sample tray to last row by pressing DOWN key,

Adjust switch activator according to the difference detected.

Move sample tray back to row | by pressing UP key.

Repeat steps 2 to 7 untl adjustment of injection head is satdsfactory.

Sample Detection Sensor

The A2005 can detect whether a vial is inserted in the selected sample
number position. This is done by checking how deep the needle guide moves
when the syringe unit moves down to get the sample out of the vial. If no
vial is inserted, the guide moves down to the sample tray and the switch is
not activated, The state of this switch is indicated on the display. The adjust-
ment is checked as follows:

Insert a vial one hole inside the outermost sample position on injection side.

Mave injection unit to sample tray by pressing LEFT key. The needle guide
maoves down to the sample tray because no vial is present.

. Shift the vial helder up slowly and check the switch indication on the display.

It should be OFF at the beginning, wrned to ON when the holder is about
3 mm below the vial's upper rim and switch back to OFF when the holder is
about 3 mm above the vial.
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Wash Penetration 4.6.3 Wash Penetration Depth
egh Function display:

FA@'&EE}{:}T{%ﬂ (BLINKING)

The downward movement of the syringe when pulling up solvent and
dispensing solvent, is individually selectable.

The keys have the following meaning in this function (for left hand injection,
for right hand injection LEFT and RIGHT keys change their function):

Meve injection head wo solvent vial
Mowve injection head to waste vial

Move syringe up to limit switch

5] (& k] )

Move syringe down one step
(keep pressing to move several steps)

Mowve syringe down about 3 mm

=
-
iy

=
L]

Store the present positon of syringe

!

ME Move syringe up o limit switch and then
down to stored position to double
check the stored position

Terminate this function

Proceed as follows to set the solvent and waste penetration poines:
I, Insert solvent and waste vials.
2. Move injection head to solvent wash vial by pressing LEFT key.

3. Move syringe down in large steps by using UTL key and small steps by using
down key. Leave some safety clearance for differences in vial bottom thick-
ness.

4. The syringe may not be moved upwards by single steps. If it is moved down
oo far, use UP key to move up to the limit switch and start again.

5. Wwhen the desired botiom point is reached, press IN] to store this position.
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Warning:

Sample Pene-
tration Depth

. Check the set position by pressing the MET key. This moves the syringe up

to the limit switch and then down to the stored position.

. Press RIGHT key to move injection unit to waste vial,
. Repeat steps 3 to 6 1o set waste vial penetration.

Warning:

Any penetration depth can only be approached from a down-
ward motion (use UTL or DOWN key). No upward adjustment
is possible. If you are at a position that is too low, use UP key to
start over from the top. Don't forget to store position with INJ!

464 Sample Penetration Depth

Function display:

R

o e AT
(e

£l
[ -

(BLINKING)

When working with very small amounts of sample it |5 necessary that the
syringe needle moves down into the sample vial as deep as possible when
taking a sample for injection. On the other hand the needle must not touch
the base of the vial to avoid bending of the needle tip. This point Is adjusted
by moving the needle down step by step while checking the needle position
through the hole on the front side of the sample tray . VWhen the bottom is
reached the position is stored for the actual sample tray by pressing IN).
Each sample tray has its own sample penetration value. Adjust the depth for
every tray used by first selecting the tray type with function SET PARAME-
TERS - TRAY SELECT and then proceeding as outlined in this chapter.

The keys have the same function as when setting wash penetration except
that the LEFT key moves to a sample vial instead of the solvent vial. (see
4.6.3 for key function definition).

Proceed as follows to set the sample penetration point:

. Insert vial into sample tray.

Move injection head to vial by pressing LEFT key.

. Maove syringe down in large steps by using UTL key until the needle is visible

through the hole in front of the sample tray.

. Move further down by using DOWMN key until the needle reaches the bottom

of the vial. Leave some safety clearance for differences in vial bottom thick-
ness.
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Injection Point

Injection Position

g N &

The syringe may not be moved up by single steps. If it is moved down too far,
use UP key to move the syringe to the limit switch and start again with

step 3.
When the bottom point is reached, press IN] to store this position.

Check the set position by pressing the MET key. This moves the syringe up
to the limit switch and then down to the stored position.

This function is used to adjust the outer injection position of the injection
unit and to set the penetration depth of the needle when injecting into the
GC.

Injection Position
For safety reasons the injection unit is not moved to the injection point by

counting steps. Instead, a limit switch is used to detect this positon. The
switch is adjusted as follows:

. Removethe two screws oninjection side (Fig. 4, Pos. 49) holding the crossrail

dust cover to get access to the limic switch at the INJECT positan.
Move injection head to inject position by pressing LEFT key.

Maove down the needle guide by using UITL and DOV keys to the injection
point so that the adjustment to the left and right may be checked.

Move injection head back to WASTE position by using RIGHT key to get
access to the limit switch holding screw. If two injection points are selected,
the injection unit moves to the inner point.

Shift the limit switch for the detected difference to the opposite side,
Repeat steps 2 to 5 until the adjustment is satisfactory.

Tighten the limit switch holding screws and fix the crossrail dust cover.
Gﬁd{pﬂdﬁmdﬁmhﬁmmm:ﬂmm{m{m.}.
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Injection Depth

Checking
Connection to
Remote System

Injection Depth

The needle penetration into the injection block of the GC may be adjusted
to any value by using the following procedure. The key definidons are the
same 25 in Wash Penetration Depth, except that the LEFT key moves to
the injection point instead of the solvent vial (see 4.6.3).

. Move the injection head to the injection point by pressing LEFT key.

Move the syringe down in large steps by using UTL key.

. Continue moving down with DOWN key until the syringe needle penetrates

as desired into the injection block.

. Press IN| to store this position.
5. Check the stored position by pressing the MET key.

If two injection points are selected, press RIGHT key to move to the inner
point and repeat steps 2 to 5. The depth is stored separately for both points.

4.6.6. Checking Connection to Remote System

Function display:

— ] (BLINKING)

o

It is possible to contrel the A2005 by a remote system connected to the
RS5231 serial port Selecting the proper physical format of an R5232 con-
nection (number of data and stop bits, parity, baud rate) and connecting the
right pins on the interconnection cable can be very time consuming. A sim-
ple connection check is very helpful,

For this test an ASCIl terminal or a computer using a terminal emulation
program is connected to the RS232 port. It has to be set to the following
data format:

B data bits
| stop bit
o parity
9600 birs/second

Terminal and A200S are connected by pins 2, 3 and 7 only. The A2005 has
its sending line (Tx) on pin 3, and the receiving line (Rx) on pin 2. The
terminal must not use hardware handshake signals, or the requested hand-
shake signals have to be short circuited in the terminal connector {(usually
pin 20 to pin 5 and B).



Checking Plunger
Operation

46.7.

To start the test, press the IN] key. All characters typed in at the connected
terminal are displayed on the control display and are echoed back to the
sending verminal. If every typed character appears on both the A2008 dis-
play and the terminal screen, the following points are checked:

Connection becween A2005 and terminal
Terminal R5232 data protocol setup
Communication part of the sampler hardware

If this doesn’t work as described, there is a possibility 1o check the A2005
sending line separately. Press the IN] key on the control unit. This sends
some text to the connected terminal. If it appears on the terminal's sereen,
the A2005" sending link is working and the trouble must be within the reced-

ving path.

Checking Plunger Operaticn
Function display:

[ H Hjﬁrmﬁﬁsg

J {(BLINKING)

This function is used to check the operation of the plunger drive maotor, the
setup of dead volume, and the movement of the plunger. After the plunger
check function is selected, the following display appears:

TS 185 <)
| |— Plunger speed in microlivers per :er,.uj,md

Volume for plunger movement |0 microlivers

Linit of volume value

The equivalent volume for the plunger movement is changed by using UP
and DOWM keys. Pressing the IN| key starts measurement of the dead
volume and moves the plunger up to the selected volume. The second
activation of the IN] key moves the plunger back down to zero valume.
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Checking Limit
Switches

Setting Motor

4.6.8. Checking Limit Switches

469,

Functicn display:

[’E}Jﬁfﬁ' QHIT?&HES J (BLINKING)

=

This function is used for maintenance purposes. The state of all limit swit-
ches is displayed on one screen:

saiin |
l— Vial detecoed

Plunger dewn

Syringe up

Tray slider on row ong
Linit at right sight

Unit at left side

0: Switch not activated
I: Switch activated

Setting Motor Speeds
Function display:

it

e

.ﬂs“i:mmmmr” EED

.a-:

f] (BLIMEIMEG)

The speed of syringe and plunger movements at different states of the in-
jection cycle is selectable. The default values setup has proven to be opti-
mum, and should only be changed if really necessary.

Enter this parameter menu by pressing IN]. Use LEFT or RIGHT key to get
to the motor (motion) to be changed. The indicated value is a delay time
between motor steps. Therefore a higher value means a slower speed, etc,
I is advisable that you make a note of speeds that were found to be most
appropriate for each method. Fig. | | provides a table where values changed
from default can be noted,
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Checking Motors 4610 Checking Motors

WARNING:

Resetting To
Default Values

Function display:

[Fﬂﬂﬁﬂﬂumm ] (BLINKING)

| -u.l ; -u LE_
[ Tom o2at shins

Mumber of steps o move
Direcdon (depending on mowar selecoed)

Motor o move

Possible motors with corresponding directions are:

UNIT LEFT - RIGHT

TRAY FORWARD - BACKWARDS
PLUNGER P - DOWMN
SYRINGE DOWM - UP

Limit switches are not checked if this function is used to move a motor.

WARNING:
Do not leave the A2005 with this function activated because
overheating of the motor drive circuit may result.

461 1. Resetting To Defaul Values
Function display:

['RESJET 'T_u:.__;n:,_r_n_t_u“_" (BLINKING)

V¥ith this function all changeable parameters are reset to a default value
(see Table in Fig. 11). All user set values are lost. BE CAREFUL WHEN
USING THIS FUNCTION. Its only use is to reset all parameters to a save
value after making changes. (e g sample penetration depth too deep so that
the syringe needle may be damaged.) Use this function if the A2005 is rein-
stalled on another GC before setting up new values.
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| Abort if you have inadvertendly selected this
function by pressing the CLR key

If you are sure that you want to reset all parameters, including injecti-
on methods, confirm by pressing the IN] key. The program now en-
ters a cold start routine and it looks as if the A2005 lost its parameters
due to a weak backup battery or a hardware failure. Confirm the

Hhﬂmwﬂlﬂmlﬂjhﬂﬁmdﬂmmmmw

D) (BLINKING)

MNow you can proceed by selecting sampler operating modes and
serting up parameters as described in the previous paragraphs.
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Maintenance

Daily

5.1.2.

Maintenance and Service

Maintenance

The required routine maintenance operations are explained below.

. Daily

Check wash solvent level, empty waste vial if needed!
Clean syringe plunger as recommended by syringe manufacturer.

Before a first run after several hours of interrupted operation perform
3-5 wash cycles to condition the syringe by using UTL function CLEAMN
SYRINGE.

Weekly
Check wash solvent and waste vial septum, best if replaced every month.

Check syringe, might have to be replaced every 2-3 months depending on
use.
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Service

Troubleshooting

5.1. Service

Bl

s

Almost all problems that could occur with the CTC A2005 autosampler
can be fixed by the end-user, The modular design allows technically inclined
people to troubleshoot and exchange modules with the help of trained
professionals associated with authorized dealers of the manufacturer. This
chapter covers the troubleshooting approach and owo levels of interven-
tions for correcting a problem. In general Minor Services Cases don't in-
volve much more than a hardware or software adjustment. In a few cases
that could involve exchanging a readily accessible part. Major Service Cases
involve exchanging modules, or require dismeunting of a2 medule and
exchange of parts hard to reach.

Troubleshooting

Symptom:

Mo reaction by the instrument when powering up

Check power connection (fuse for AC outlet, power cord)

Check line voltage setting at AC power connection box (36)

Check fuse in AC power connection box (36)

Check flat cable connections (to control terminal and injection head)
If | - 4 does not reveal the source of the problem, call for service!

Symptom:
Error message: Warning: Sampler Setup Lost

This message is displayed if the checlsum calculated over all systern values
in non volatile memory is bad. This may be caused by a week battery on the
control module or if the control program (EPROM) has been updated to a
M Yersion.

. Ifyou have changed control software ignore this message and proceed with

IM] key. Restore systern parameters and injection methods.

If control software has not been changed, call for service to replace backup
bartteries (59) on control board (48).
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Warning:

Symptom:

Error message: Switch not detected

Every time a motor moves towards a switch, the distance moved is checked
against the maximum possible travelling distance. If the switch is not activa-
ted after this distance either the switch is defective or the motor does not
move due to a mechanical or electronic failure.

. Check if the tray home switch activator (26) is notadjusted too far backwards

so that the tray drive blocks mechanically before the switch is activated. This
may happen intermittently and only if the sample tray is inserted.

Check if flat cables to Injection head (1 5) and control terminal (|1 4) are firmly
connected on both sides.

. Check if swirch cable plug (46) is firmly seated in the socker on the processor

board.

. Check if cables to the tray (55) and cross motors (57) are firmly connected.

plunger holder up. Yvhen powering up, first the syringe carmier pulls up, then the
injection head mowves across to its home position, then the tray initializes, and st
the plunger. Notice what gets initizlized before the error message shows. In this
manner the drive that causes the problem can be identfied.

. Check switches by entering System Parameter Program (see 4.6.8 and Fig. B).

By moving the injection head all the way to the left and to the right. the switch
status will change (0=0FF; |=0N). In the same way, the syringe, vial and
plunger switch can be checked for proper functioning.

. Check motors by entering System Parameter Program (see 4.6.10 and Fig. 8)
. Check fuse on the processor board (44). chis fuse is broken there is normally

also a problem with a stepper motor driver and the contrel board has to be
replaced (see 5.2.2).

Symptom:
Error message: Switch always closed

Similar case as abowe but the switch remains activated. Follow same error
checking.

Warning:

The processor board fuse is connected to the stepper motor
drivers. It is possible that a driver has been damaged anyway!
Mever change that fuse with the instrument powered. Never
power up the instrument without the fuse in place!
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Symprom:
Error message: ERROR #n

This message indicates a software error and should never happen,

. Switch the unit off and on again, then write down all method and system
parameter, Settings using table in Figure 11,

. Reset all values to default using the Service Program (see 4.6.11).
. Reinstall system and method parameters from table in Figure 11,

. If the error happens again call your dealer for support. Report software
revision number (indicated for some seconds on the display when power ks
switched on) and your method and system parameter setup.

Symptom:
Injection head picks up vials

. Chech: if the syringe needle is completely retracted into needle guide (4) when in
its home pasition and under power. Touch with your finger the underside of the
needle holder. If the neadle tip can be detected, the needie i not fully retracted.

. fnot fully retracted check length of the syringe needle used - nominal length
is 51 mm {2°). Use procedure in 3.2.2 for adjusting the needle guide position
if the needle length is OK.

Symptom:
Autosampler seems to skip samples

If skipping samples s an intermittent problem, it is most likely that you are
using vials that are too long or too short so that the vial detector does not
function properly for every vial.

. Measure your vial height. The vial detector is adjusted by the manufacturer
to detect vials having a height as indicated in section 2.5.

If you need to use shorter vials adjust the vial detection switch (see 5.2.1) on
top of one of the needle guide rods and follow section 4.6.2 for adjustment.

Symprom:

The injection head goes to the first vial, but immediately re-
turns back to the home position after lowering the syringe
carrier onto the top of the vial

This is the same problem as above with last sample of injection range set
equal to first sample.
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Symptom:
Injection head moves to wrong X-position when picking up
sample or solvent

. Check if the right vial tray is selected either in System Setup Program (justone
tray in use and tray select mode set to DISABLED, see 4.6.1) or in utility
function TRAY SELECT (see 4.5.5).

Check if the set screw of the toothed pulley on the cross motor (28) is
tightened. A loose pulley gives strange positioning errors because home and
injection point are detected by switches and the positioning problem may
only be noticed at sample and solvent pickup.

Symptom:
Does not hold syringe needle penetration depth after adjust-
ment (solvent, waste, sample, inject position)

A common error is that the adjusted penetration depth is not actually
stored with the IN] key and the old depth is remained. Follow descriptions
in section 4.6.3, 4.6.4 and 4.6.5 to adjust penetration depth at solvent, waste,
sample and inject position.

Symptom:
Does not start sample injection cycle

The start signal for a sampling cycle may come from owo different sources:
A GC Ready signal connected to the GC input connectoar (37) or a start
command sent from a remote control system via the R5232 connection
(38). Which one is active depends on your installation.

. Check setting of start signal source (see 4.6.1) depending on your Installation.

If GC Ready start signal is active or the remote start command without a
sample and method number is used (# 990000CR), the sampler must be in
the Ready state to accept the start signal, i.e. the IN] LED is lic and the next

sample number is displayed (see 4.2 and 4.4).

. FGC Ready startsignal is used, check values for GC Start Delay and GC Ready
Blocking (see 4.6.1). Disconnect the GC interface connector (37). Switch on
the autosampler and change to Ready state by pressing IN|. Connect pins 7
and 8 at the GC interface connector. If the sampler starts an injection cycle,
the error must be within the connection to the GC. Ifit does not start, check
cable connection from GCinterface plug to the control board (58). fitis OK,
exchange the control board.

. Ifremote control startis used, check the connection to the host system using
a terminal emulation program on the host side. Refer to section 4.6.6 for
instructions.
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Symptom:
Excessive noise from syringe plunger or any other drive

. Turn the instrument off and check if syringe plunger, syringe carrier or
injection head (X-slide), when being moved by hand, let you feel any resist-
ance. If smooth and even movement results there is no indication that any of
the motors are faulty or any excessive mechanical resistance exists.

. Since certin frequencies of the stepper motors can cause a resonance in the
different instrument parts, change the speed of the motor, where the noise
originates, A change up or down will most likely eliminate the nolse problem.
|t should be noted that this problem, even though itis a nuisance, will not hurt
the instrument.

. In case step #2 does not remedy the problem, call for service help.

Symprom:
Syringe does not fill properly (air bubbles below plunger)

. Try o increase number of filling strokes to work out air bubbles.

Check the syringe needle tp. If it is bent (tp looks like a hook), change the
syringe. Any restrictions, which can easily be caused by a burred or bent
needle tip, will cause excessive pressure diffierences that cannot be equalized
with normal parameter settings. Use preferably a syringe with a solid style
needle tip (side port or through port).

. If you are using high volatile solvents use a gastight syringe.

. Check sample penetration depth (see 4.6.4) if the needle tip s below the liquid
level. If sideport or throughport needles are used, check that the side hole
is also within the liquid.

Symptom:
Results show no or very low detector signal (no peaks)

A clogged syringe needle might be the reason for very low or even no

detector signal. Coring of soft septa or picking up sediment on the bottom
of the vial have often turned out to be the problem.

. IFyouareusing very low sample volumes check sample penetration depth (see
4.6.4). Adjust to a deeper level if necessary, but do not touch the vials bottom
with the needle tip to aveid bending of the tp.

Check the syringe needle tip. If it is bent (tip locks like a hook), change the
syringe. Any restrictions, which can easily be caused by a burred or bent
needle tip, will cause excessive pressure differences that cannot be equalized
with normal parameter settings. Use preferably a syringe with a solid style
needle tip (side port or through port).
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. Switch to a different vial septum, if possible to silicon rubber that's Teflon
coated on the under side.

. Check that the method you are using has the proper sample volume entered
(The incremental unit is 0.1 pl Set value to 10 for | pbl)

Symptom:

Results show lower reproducibility than normal

. Use enough cleaning cycles after injection to assure a clean syringe. Use
cleaning cycles before injection if you are using a low volatile solvent.
Check the syringe needle tip. If it is bent (tip looks like a hook), change the
syringe. Any restrictions, which can easily be caused by a burred or bent
needle tp, will cause excessive pressure differences that cannot be equalized
with normal parameter settings. Use preferably a syringe with a solid style
needle tip (side port or through port).

. Check your method for delay dmes (see 4.3.5, Syringe Pullup Delay). Longer
delays allow better pressure equilibrium.

. If the sample vial is filled more than 50%, a vacuum may be created inside the
vial, depending on the number of cleaning cycles with sample and injections
per sample, which leads to poor filling of the syringe.

. Ifyouare using very low sample volumes check sample penetration depth (see
4 6.4),

If you are using high volatile solvents use a gastight syringe and eventually
sample tray cooling.

. Determine if the caps are being crimped properly by attempting to rotate the
cap by hand. Loose caps may cause selective loss of lighter components from
a sample. Adjust crimping weol correcty.

Symptom:

Results show cross contamination between samples

. Make sure you have septa on your wash solvent and waste vials. They are an
important part of the cleaning mechanism. Change them at least every (-2
weeks,

Push down the plunger holder before starting a run and check if the plunger
tip touches the needle (see 3.7, dead volume adjustment).

. Make sure the dead volume of your syringe needle is not excessive. Good
syringes have a needle with dead volumes less than | pl (gypically 0.7 pl).

. Use an appropriate wash solvent and program post injection syringe washes,
at least 5 cycles. Increase the number of cycles and observe if the cross
con@amination problem gets reduced.
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Minor Service

Check if the syringe fills completely when washing. If several cleaning cycles
are programmed and many samples are processed vacuum in the solvent vial
and overpressure in the waste vial may build up. Cut away a segment of the
scivent and waste septa to assure equalization of pressure.

5.2 Minor Service Cases

|k

| o~

Installing the optional Paraliel Board (BCD)
Turn the instrument off and disconnect power cord.
Remove the top cover (33) to get access to the control board.

Plug the board into the light gray bus plug on the right hand side of the
processor board (47).

Fasten the BCD board with the stand-off screws through the two holes
located on the left hand side of the BCD board.

Remove the black cover plate mounted on the Auxiliary plug slotand mount
the male socket of the short flat cable in its place,

Plug the female plug into the socket on the BCD board.

Exchanging an EPROM

. Write down all method and system parameters into table in Figure | 1.

Turn the instrument off and disconnect the power cord.
Remove the top cover (33)
With a chip puller remove the EPROM (see Fig. 5)

Before inserting the replacement, make sure the two rows of legs are all
straight and in line. Insert the EPROM and push all the way in. Always make
sure notch of EPROM points towards the inside of the board (left).

Double check if all legs are in their sockets.
Place the cover back ento the instrument.
Plug in the power cord and twrn on the instrument.

Check the control terminal for any unusual indications. If the message
WARNIMG: 5AMPLER SETUP LOST is displayed, restore all system and
rethod parameters,
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Exchanging the injection head (Fig. | & 3)

. Turn the instrument off and unplug the power cord,

Remove the syringe.

. Push the injection head to a place where itis not over the tray, solvent vials
ar injection port.

. Disconnectthe flaccable (23) thatis connected to the injection head by pushing
the two snap clips of the black cable socket on the injection head towards the
outside.

. Use the larger hex wrench that was provided with the instrument in the
accessory bag to loosen the two screws holding the injection head to the
cross-slide (18). The upper and the lower screw can be expased by maving
the syringe carrier by hand up or down so that the hole in the syringe carrier
is lined up with one of the screws.

. To mount the replacement injection head proceed in the reverse order
through steps 2 - 5.

Exchanging the control terminal

. Turn off the instrument and disconnect the power cord,

. Disconnect the flat cable connected to the centrel terminal by pushing the
two snap clips of the black cable socket on the control terminal towards the
outside,

. There are only two screws holding the control terminal (13, Fig. 4) wo the
black mounting bracker. Loosen these two screws to remove the control
termimal.

. To mount the replacement control terminal proceed in the reverse order
through steps 2 - 3.

Adjusting needle guide position
- Insert a clean syringe with the nominal needle length of 51 mm (27).
Loosen the set screws at the needle guide stops (7) with the 1.3 mm hex key.

. MNow the needle guide is no longer under spring load and may be moved up
or down until the needle tip is about 0.5 mm inside the needle guide.

. Fasten the set screws.

5. Duouble check the set position by cautiously pushing up the needle guide wniil

the needle tip may be sensed with the finger. Check the gap below the needle
guide stops to be 0.5 mm.
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Major Service

Adjusting vial derection

. Turn off the instrument and disconnect the power cord.

Remove the injection head cover (12).

The switching magnet is at the upper end of one of the needle guide
rods. Use the 1.5 mm hex key to adjust the magnet holder,

4. Proceed as outlined in section 4.6.2 to check adjustment.
5. Reinstall the injection head cover. Take care on the syringe drive motor

523,

o

cable when artaching the cover,

Major Service Cases

Exchanging Processor Board

Turn off the instrument and disconnect the power cord.
Remove the top cover (33).

Disconnect all the plug connections on the processor board.
Loosen the three screws along the top edge of the board.

Use a long stem hex wrench to loosen the four bottom screws that
held the beard to the black instrument body cross member (41).

6. Carefully lift the board vertically out of the housing,

™~

ook W

Te install the replacement board proceed in reverse order through
steps 2 - &, Fig. 5 should be used to check the correct plug connectians,
Even though all plugs and sockets are keyed . and therefore prevent
mix-ups of wires, it is advisable to double check these connections
before turning on the instrument.

Exchanging Crossrail

. Turn off the instrument and disconnect the power cord.

Remove the injection head and control terminal (see 3.2.2).
Remove top cover (33)
Remove processor board as described above,

There are three screws on the tep edge and twe on the bottom of the
oftheinstrument body cross member within the instrument main body
that need to be removed.
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. Take the cross motors cable out of the side wall including the rubber
bushing.

. Take the crossrail off including cross motor and the flat cables that
connect to the injection head and terminal.

Tomount the replacement crossrail proceed with steps 2 - 7 in reverse
order,

Exchanging Bottom Plate with Vial Tray Drive
. Turn the instrument off and disconnect the power cord.
Remave the top cover (33).

. Remove the two back panel (32) holding screws, The cover can't be
completely removed because of the wire connections. But pull it back
off the cooling connectors (34 & 35).

. Disconnect the tray switch and disconnect the tray motor power cable
from the processor board.

. Remove the six screws on the instrument housing side panels (40).

The bottom plate with the tray meter and drive can be dropped out
by lifting up the upper part of the instrument.

. Toinsall the replacement module proceed in reverse order through
steps 2 - 6.
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General 6.1,

Transmission Data 6.2
Format

Remote Control

General

The A2005 autosampler may be controlled by a remote system connected to
the serial interface. The contrel program is not changed to a remote contrel
operating mode, operation i possible by using the control terminal or by the
remote system via the serial connection at the same time.

The hest or the user can change operating parameters. The operator needs
to be careful not to mix controlfing the A2005 with the keyboard and the
host system. However, in special circumstances the parameters can be
changed directly at the control terminal, or the sampling cycle can be stopped
by using the CLR key. And the utility functions can stll be used. While the
operator is changing a method or is using a utility function, the host parameter
serting commands are not accepted. The hoast gets a LOCKED status to de-
rect this situation.

The START SAMPLING signal can be generated by either the external GC
READY switch or by the host system. This has to be set up in the System
Parameters Program (see 4.6.1 Start Signal Source).

Data Transmission Format

Both data directions, from host to sampler and from sampler to host, use the
same data format. Data is coded in ASCIl and is transmitted by using the
following data transmission formart:

| start bit

8 data bits

| stop bit

RO pariy

2600 bps
A control or status record consists of B characters. The first character is
always # (hex 23) and the terminating character is always a carriage retwrn
character (hex 00). The second and third characters identify the command,
and the fourth to seventh characters contain a parameter value.

FrxyyyyCR

\— terminating character [hex 00)

parameter (4 ASCI characters)
command identification (2 ASCIl characters)
start of record character (hex 23}
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Commands from
Host to A200S

6.3. Command Syntax

6.3.1, Commands from Host to A2005

K YYYY Function

00 00z Request variable set by command number zz.
The value yyyy is returned in the form
HzzyyyyCR from the A2005 to the host.

0l 0000 Request status of A2005 (2)

02 0000 Request status of GC (GC READY signal) (3)

o7 0000 Request solvent and waste vial position

08 0000 Request number of injection points

09 0000 Request nurmber ;:f.;.:ampl per row and
column

10 0001 - 0200  Set first sample number of actual batch (1)

11 0001-0200  Setlast sample number of actual batch (1)

12 0001-0099 Setsample injection count of actual batch (1)

13 0001 - 0009 Set injection method of actual barch (1). This is
also the actual method for parameter setting

|4 N 0000 Request actual sample number

15 0001 - 0009 Set actual sample processing batch number ()
Must be less or equal to last batch number

|& 0001 - 0009  Set last sample processing batch number (6)

20 Q001 - 0100 Set sample volume of actual methed in 0.1
units (1. (Same as OUTERVOL for DOUBLE
IN) 2 VOL) (7)

21 M_ﬁ? Set air velume of actzal method in 0.1 pl units
(1). (Same as OUTERVOL for DOUBLE INJ 2
VOL) (7)

22 0000 - 0099 Set solvent chean cycles after injection using

solvent on terminal side (1}
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X YYYY Funcan
23 0000 - 0099  Set sample clean cycles of actual methed (1)
24 0000 - 0099 Set sample pullup count of actual method (1)
25 0000 - 0200  Set minimal splitter time before injection of
actual method in seconds ()
MIIE;. 000D - 0200 Set splitter tdme after injection of actual
method in seconds (|}
27 0000 - 0099 Set delay time from needle punch to sample in-
jection of actual method in 0.1 second units (1)
8 0000 - 0099 Set delay time from sample injection to needle
pullout of actual mathod in 0.1 second units (1)
29 0000 - D099 Set pullup delay time of actual methed in 0.1 -
second units (1)
30 0000-0100  Set filling volume of actual method in 0.1 ul
units (1)
3l 0000 - 0001 Set injection point of actual method
0 = outer ; | = inner ()
32 0000 - 0099 Set standard sample velume of actual method
in 0.1 b umizs (1)
33 0000 - D099 Set standard air volume of actual method in
0.1 pal unies (1)
34 0000 - OO0+ Injection mode of actual method (1) (7)
0 = NORMAL INJECTION
| = INTERMNAL STANDARD
2 = DOUBLE INJECTION
3 =DOUBLE IN| 2 VOL
4 = DUAL INJECTION
35 0001 - 0070 Set sample pullup speed of actual method in pil
per second units (1)
36 0001-0070  Setinjection speed of actual method in pl per
second units (1)
i7 0000 - 0099 Set solvent clean cycles before injection using

solvent on terminal side (1)
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(n

2
(3)

)

&)

(&)

@

e YYYY Function

38 0000 - 0099 Set solvent clean cycles after injection using
solvent on injection side (1)

39 0000 - 0099 Set solvent clean qrd-us_h-m‘m*z injection using

solvent on infection side (1)
50 0000 Change A2005 state to STANDBY
9] 0000 Change A2005 state to READY
92 0000 Start syringe cleaning cycle

95 0000 - 0001 Set keyboard lock; 0 = unlock; | = lock
If locked, a corresponding message is displayed

at the terminal
99 0000 Start injection of next sample in range (4)
9 mnnn Inject sample number nnn using method m (4)

Motes:

The active method and method variables can be changed only while in
STANDBY or in READY state, but not while the A2005 is executing an
injection cycle.

The status code returned reflects the last terminated working phase. Re-
sponse time to this request may be up to about |15 seconds.

Requesting GC status makes sense only when the sampler is setup for remote
start operation.

start command from remote system is only accepted if the A2005 is set up
for remote start operation. The host must check GC status either directly
or via a GC status request to the sampler, The sampler ignores GC status if
remote start is selected.

Every command sent is answered by the A2005. Requests return the corre-
sponding response; parameter setting commands are echoed back if ac-
cepted, injection commands are responded by a code describing the sampler
action. Invalid commands or parameters are responded by the code
#0000xCR with the command number in xx.

Batch definition is only possible with special contrel sofoware, with standard
software batch numbers are ignored.

Different injection modes are only available with special control sofoware.
With standard software, NORMAL INJECTION made is always selected.
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Status Reports 6.3.2. Status Reports from A200S to Host

from A200S to
Host Yy Message

00 00zz Command zz is not valid for this software
version or has passed invalid parameter

]| 5555 Return sampler status requested by command
#010000CR

02 000r Return GC status requested by command
#O20000CRr=0: GC not ready; r=1: GC
ready for injection

o7 000p Return solvent and waste vial positdon p=0:
Terminal side; p=1: injection side; p=2: boath
sides

08 000 Return number of injection points (i=1 or 2)
requested by command #080000CR

09 rree Return number of samples per row (rr) and
per column (cc) requested by command
#O90000CR

10-3%  yyyy Return variable set with corresponding
command or requested by command
#0000 CR

95 000k Return keyboard s:ams_stt by command
#95000kCR k=0: unlocked; k=1: locked

;?T Onnn Injection cycle for sample number nnn was
aborted by pressing CLR, key

28 Onnn Sample number nnn not in tray

9% rnnn Sample number nnn has been injected using
methad m

_'ilf'?_ 0000 Sample has been injected manually (Usilicy

function MANUAL INJECT at dme zera)
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Status code ssss:

Status code ss55:

0001
Ow(2
0003

[ w0
2wnn
3wnn
4wnn
Sw0

w9
w=9:

A2005 is in STANDBY state

A2005 is in READY state

A2005 is LOCKED by user action (Changing metheod,
executing utility function)

Selecting sample number

Cleaning with solvent; nn cycles passed

Cleaning with sample; nn cycles passed

Pulling up sample; pulled up nn times

Injecting sample

A2005 Is working
A2005 is waiting because CLR key has been pressed
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Spare Parts

CTC A2005 Autosampler

7. Parts List
7.1 Spare Parts

A2005-1000 Base unit including vial tray drive, side plates
and cross member. Mot included are control
board and transformer.

A2005-1210 Set of two cocling tubes and fittings
(connection between cooling plate and cooling
in- and outlets at back panel)

A2005-2000 Cressrail unit

A2005-3000 Injection head N

A2005-4000 Control terminal

A2005-6100A, Transformer (43, Fig. 3) including AC power
connection box (36, Fig. 4)

A2005-CTRL Control board (Revision 3.5) (48, Fig. 5)

A2005-CHEAD Flat cable to injection head (15, Fig. 3 & 5)

A2005-2911 Flex band for injection head cable (16, Fig. 3)

A2005-CTERM Flat cable te control terminal (14, Fig. 3 & 5)

SINS1-205 Switch 205mm for tray home position (42,
Fig. 5). syringe up and vial detection

SMSI-310 Switch 3 10mm for plunger down detection

SM51-530 Switch 530mm for cross home and inject
pasition

A2005-ZUB Accessories Kit for Autosampler A2005

{consists of | long hex key 2.5mm, | hex key

| Smm, | hex key |.3mm, 2 wash vials, 2 caps
for wash vials, 2 seals for wash vials, 2 adaptors
for cooling connectors)
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Options

1.2

Options

AZ005-BCDOUT Interface board for BCD sample number
output. Includes installation hardware and cable
to back panel

A2005-5W-EXP Special control software with expert
programming options

lA_l'ﬂﬂS-IED] Selvent/waste vial holder for second cleaning
position (2 x 5 ml vials)

AZ005-1304 Solvent/waste vial holder for two cleaning
positions on home side
{4 % 10 ml vials, eg. Chromacal 10-CV)

A2005-2400 Injection head displacement kit (Extends
crossrail projection by 75 mm)

A2005-5100 Sample tray 200 x 0.7 ml
(e.g. Chromacol 07-CPY{A))

A2005-5200 Sample tray 32 x 5 ml

A2005-5300 Sample tray 105 x 2 ml o
(eg Chromacol 2-CV)

VENT 2/2 24VAC Splitter valve 2-way 24 Volt AC without
connection cable

VENT 3/2 24VAC Splitter valve 3/2-way 24 Velt AC without
connection cable

Kab Ventil Connection cable for splitter valve
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7.3 Consumables

Standard syringe 10 pl

KIT 100=0.7ml Kit of 100 pcs each vials, caps, seals 0.7 mi

KIT 100x2ml Kit of 100 pcs each vials, caps, seals 2 mi

KIT 100x5mi Kit of 100 pcs each vials, caps, seals 5 ml

KIT WWASH Kit of 10 pcs each vials, caps and 20 pcs seals
for wash position (5 ml)

Sarter Kit 0.7ml Starter Kit for 0.7 mi vials (ie. 200 sample tray)
(Syringe 10 pl crimping ool 8 mm, 1000 pcs
each vials, caps, seals 0.7 ml)

Starter Kit 2ml Starter Kit for 2 mi vials (Le. 105 sample tray)
{Syringe 10 pl, erimping tool 12 mm, 1000 pes
each vials, caps, seals 2 ml)

Starter Kit Smi Starter Kit for 5 ml vials (iLe. 32 sample tray)

{Syringe 10 pl crimping tool 20 mm, 500 pcs
each vials, caps, seals 5 ml)
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Control  Solvent/vVaste Yial Tray Yial Tray Bomom Plate with Syringe Crossrall
Terminal  Vial Holder 105 = 2rmil 200x07ml Wil Tray Drive rier
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Figure 2
Syringe Carrier

I. Syringe

3. Syringe Fixing Lever
4, Meedle Guide

2 Plunger Holder

b Meedle Guide Fods
I, Meadle Guide Stops
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Figure 3

Front Yiew Crossrail

21 8 14 23 25 24 4 il 0 19 2 15

L Control Terminal End Cover
& Control Terminal
9, Crossrail Dust Cowver
[0, Home Position Switch
I4. Flat Cable {Contral Terminal)
I5. Flaz Cable {injection head)
I&, Metal Flaex Band
I7. Flar Cable Bracket
I8, Cross Slide
|9, Toothed Bel
20. Injection Point Switch
I_L. End Cover (Terminal Side)
2L End Cover (Injection Side)
13, Sohvent™VWaste Vial Holder
2. Wash Solvent Vial
15, Waste Vial
26 Tray Switch Acthvator
7. Cooling Plate
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32

I,
12,
I3,
| 4.
17,
43,
18
%
an.
31,
3L
Ex
34,
35

52 38 35 37 131 40

Injection Head Top Cover

Injection Head Cover

Cantral Terminal Mounting Screws
Flac Cable {Contral Terminal)

Flar Cable Bracket

Diust Cower Sorews

Crass Motor

Cross Radl Mounting Screws

Wach Salventvvasme Barle Bracket
Bomom Plawe

Back Panel with Irsorument Connectors
Tap Cover

Cooling Inler

Cooling Quet

36 AC Power Connection Beos

37, GC Interface Connector (female)
3B RS 232 Connector (fermale)

3%, Opdenal Paralled Connector

40, Tray Dirtve Holding Screws

52 Splimer Valve Connector
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Figure 5
Instrument Main Body
with Electronics

4| 53 48 41 4 59 L) 41 47

st

I4. Fat Cable vo Control Terminal

15, Flat Cable 1o Injection Head

41. Mounting Scrows for Processor Beard (7 pleces)
42 Tray Home Position Switch

41. Transformer

44. Replaceable Board Fuse

45. EPROM

4&. Posidon Switch Cables

47. Bus Connector | Imcerfaee Board)
48. Processor Boa

50. Tray Drive Mower

51. Splimer Vatve Controd Boaard

533. Transformer Comnnector

54, Serial Interface Connecror

55, Tray Motor Connactar

56. Splimer Control Connector

57. Cross Movor Connector

58, GC Ineerface Connector
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Figure &
Control Terminal

UTL

INJ

MET

CLR

4= —p

Y 1

CTC A200S5
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Figure 7

Sample Processing

FLUWGER STROKES:
' ACT ¥ WARN Eff__-_l_]"
FLG CHT EXCOOBED

Tid WHiW CLIANED

S5avE Abort

Litility Functions
STRGES opoo oLoo SELECT 19 = 20
Method Definition
DUTER
o Syatem Setwp;

* CLEAW #Q5Q710M = BOTH SIDES J DBL WOME SIDE

INJECTION POINT
OUTER
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Figure 9

Wiring and Identification of Electronic Components
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Figure 10
External Input/Output Circuit
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Figure || Table with Setup Values

System Pararmeters

Injection sida INJECTION SIDE
Clean position CLEAN POSITION
Mumber of injection points MO OF INJ PORNTS
Ind infection point x-difference INj POINT X-DHFF
Seart signal source START SIG SOURCE
G start delay G START DELAY
GC Ready blocking GCREADY BLOCKING
Traiy select mcde TRAY SELECT MODE
Tray selected TRAY SELECT

Vial detecton WViAL DETECTION
Splitter vale active state SPLITR ACT STATE
Sampler ready relay active smtet RO¥Y ACTIVE STATE
Injected refxy active smte IMN] ACTIVE STATE
BCD outpus active state BCD ACTIVE STATE
BCD scrhation time BCD ACTIVATED AT
Buzzer actvation at cycle start BUIZZER S5TRT CYCL
Buzzer activation at manual infection  BUZZER MAN INJCT
Plunger seroke count warming PLLMG STROKE CNT
Motor Speads

Syringe up at wash and sample pos. SYRINGE LIP

Syringe down at wash position STRING WASH DOV
Syringe down at sample position SYRG SAMPLE DOWMN
Syringe deswn at inject position STRG INEECT DOWWN
Syringe up at inject pesition SYRING IN|ECT LIP
Plunger pullup sohvent PLUMG PULL SOLVT
Plurger ject solvent PLLING EJCT SOLVT
Plunger sject ample PLILMG EJCT SAMPL
Crossway fast CROSS FAST
Croasway show CROSS S5LOW
Sample tray back and forward SAMPLE TRAY
Method Paramaters

VOLUME  SAMPLAIR

PREIN] CLEAN 5LV 5LV2

PREIN] CLEAM  SAMPLE

AUMNG  VOLCNT

SYR PULLLIP DELAY

ASFD FILL B

] PORNT OUTER

SPUTTER.  PRERST

INJDELAY PRE PST

PSTIN| CLEAN SLVI SLV2
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