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1. INTRODUCTION

Autosampler LCS5040 is designed for automaticgbelising of sample series to the
flow of the liquid chromatograph mobile phase. Téévice can be controlled with the help
of the PC data station software.

Autosampler LCS5040 is designed as a standaloneejewvhich can be hyphenated
into an assembly of more devices controllable bytaBpex software, even those
constructed by another producers. Serial communitagénables to hyphenate more
devices into HPLC assembly or for other purpose, tancontrol and analyze measuration
by master computer. In case there is no intelligevftware available, it is possible
to control the sample sequence and the start-tipeahtegrating system by using the timer
program of the autosampler. Device also has coaonadth TTL signals in order to control
peripherals without any processor.

1. Keyboard and display 4. Peristaltic pump
2. Arm with a needle 5. Samplecdis
3. Dosing valve 6. Cover

Fig. 1. Autosampler

Caution:
Fittings have standard HPLC thread UNF10-32. Bewéreplacement with M5 thread!

It is not allowed to use the apparatus in any manner other than those provided for
in the operating instructions, otherwise the protection provided by the system could
beinterfered.
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2. DESCRIPTION AND SPECIFICATION
2.1 Description

Autosampler is equipped with disc with sample aagliperistaltic pump, dosing valve
with sensors and arm with needle for sample withdla Precise, efficient and reliable
mechanics, together with modern electronics antiveoé, provides universal use.

2.1.1 Disc and sample cooling

Cooling is provided by Peltier cells with precisamperature regulation. Disc holder
is turned by an engine and can hold sample discsyddous amount of samples. Either
25 and 40 samples, or 25 and 80 samples — deparaisoution.

2.1.2 Peristaltic pump, dosing valve with sensors and arm

Peristaltic pump is driven by a motor. Tube of giltic pump is changeable. Dosing
valve is designed for pressure up to 40 MPa. Whaievposition is changed toOAD
position, autosampler sends the signal for anaktsid. There are two optical sensors on the
valve, which detects whether the is a sample ptesside the capillary.

2.1.3 Memory
All settings, including program, are permanentlyezshin memory, even after turning-off.

2.1.4 Inputs / Outputs
In order to control additional peripherals, deviaes inputs and outputs (TTL signals).
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2.2 Specification

Sample option 1.....................ceeveeenn.... 40 plastic 0,5 ml thgbes closed with seals
25 glass 1,5 ml vials clogéth PTFE septum
or plastic

Sample option 2..................ceeeevvenenn.... 80 glass 0,5 ml mitest-tubes closed with

septum
25 glass 1,5 ml vials clogéth PTFE septum
or plastc

Co0liNG.....cceeiiieeeeee e adjustable up to 24 °C below ambiemp.

Sample 100P. ..o 5 ul standard, bigger optional

Sample conSUMPLION ..........evvveeeen s e sample loop volume + 30 pl

Mobile phase pressure..........ccccceeeeiieneeennn. max. 35 MPa

Materials in contact with mobile phase...... stainless steel, PEEK, PTFE

Total length of dosing ...............eeee oo scsseee... Max. 600 min.

CommuNICatIoN ......coevieeeieeeiiieeeeeeeee e RS485

Control signals

INPUES e 2 (TTL level)
OULPULS e e 4 (TTL level)

Dimensions (WX h xd) .....ccccvvvvvvivrimmmnn. 240 X 260 X 400 mm

WeIght oo 15 kg

Power supply ....ccoeeiiiiee 230V, £10%, 50 Hz

Overvoltage category in installation .......... ..

Power drain ... ceeeee s max. 80 VA

The apparatus is designed for environments witknaperature within the range from
15 to 30°C; humidity up to 80 % without acid andistac vapours.
Staff must be properly instructed in safety regatet and work with used liquids.

3. PUTTINGINTO OPERATION
3.1 Unpacking

Carefully unpack the autosampler from the box. ®hbe enclosure for any transport
damages. If there are any, please contact thescarri

With reference to packing list check presence lotexhs. Don’t forget to check the entire
wrapping material. In case of any missing partapéecontact Your provider or producer.

Place the autosampler on the table and familiaymarself with the distribution and
function of particular control and connection comeots. Before the first switch-on, read
carefully user manual.

Autosampler must have at least 0,15m beyond thle tacer.

Air access is in the lower part of the device, thlus device has to stand on a solid
platform and air inlet must not be covered.

3.1.1 What will you need
In order to put the autosampler into operation widlneed the following items:

1. Other parts of the liquid chromatograph: pump, coludetector.

2. Bottle with flushing liquids (distilled water). Oner more bottles with mobile phase.
It is recommended to use bottle caps with tubingnamgs. It is suitable to use tubes with
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inlet filters. The tubes must be resistant to pudnjiguids. Bottles shall not be plac
directly on the sampler.

3. Appropriate pipes and connection material senandghfe connection of the autosam and other
instruments of the chromatogr..

4. Connect autosampler to other chromatography demtdes#s communication cab

5. Mount the waste tube to progoutlet andplace the other end to waste tank, labeled acg
tovalid legislation and liquid descriptic

3.1.2 Control and connection components
Power switch is placed on the back panel. Afteswigch-on, backlight will lit up. On thi
back panel are also Maigsnnection leg, fuse, communication connectors and wioutlet.
Aux. output: TTL level connector for operating of additional oected device
(4 Output - control , 2 Input validation). Pin scheme can be seen in figu
Communication: Couple ofuLAN connectors for doublesre connection of the whole s
connected into purpose systeulLAN network is electrically compatible to RS 485 stand:
All connections and interconnections shall be doné/ by cables delivered by tl
producer. Connectors aneutually noninterchangeab

1. Aux output 4. Power switch
2. Mains connection let 5. Communication RS 48t
3. Fuse 6. Waste outlet

Fig. 2. Back panel

Out 1
GND 2
Out 3
Out 4
Out 5
In6
In7

Fig. 3. AUX layout
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3.2 Keyboard and display

Display, together with membrane keyboard, providssr comfort for both direct and
program control. Besides pump including gradientes the program can also control such
additional devices as sampler or laboratory ro&egntually also secondary pump, needed for
realisation of high pressure gradient.

Functions of particular keys are:

HELP help

SAMPLE sample switching

SETTING basic parameter setting

MODE additionalparameter setting

AUX AUTPUT in and output setting

CYCLE cycle setting

TEMPER sample cooling

CAL calibration

PREP prepares a sample to the loop

LOAD dispenses prepared sample
If sample is not present, it is prepared and thepeshsed.

INJECT opens the dispensing valve

STOP cancels proceeded action
If error occurs, error is erased and samplerei to basic state.

FIX Fixes sample disc driver. It is used duringdise installation.

STANDBY Passing from and to standby mode.

RUN Activates the program control of the cycle, i@ is a program in the
internal memory.

END Interrupts the operation of the program.

ENTER Key for confirmation of the entered number or doselection from the
menu.

= Direction keys for the movement of the cursor unddividual

positions of the display.

LIQUID CHROMATOGRAPHY SAMPLER

el el 708l o
= B = ER R
SAMPLEJ B SETING oﬁ#éw cveLe JRTEMPEREE F 1 F2 F3 F4 ‘I 2 3
&) = I@ I@ I@ E] E] E] I@
RUN END caL [§ Prer J) Loan gR iNJECTRR STOP Fix R stanoe O ENTER

LCS 5040

Fig. 4. Keyboard
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3.3 Device start-up

The following procedure applies to the start-up:

Plug the power cable to socket of appropriate gelta

Connect the device with chromatography assemblgamamunication cable.
Connect hydraulics.

Turn on the power switch. Now is device in standinde.

By pressingSTANDBY button pass from standby mode.

Mount the disc with samples.

Continue according to next chapter.

NookwNE

4. OPERATION

All device functions are controllable via keyboanthe front panel.

You can move cursor with arrows; = . Cumsawves over items, not characters.

Use numeric keyboard to input ndmbers. You can ghdine item, where is the cursor.

To input negative value, useM-ODE.

3. To choose fronM ENU move cursor over desired item and pfes§ ER. Display
shows only two rows, longer options rolls.

4.1 Standby
In STANDBY mode is active only sample cooling teeyiously set temperature.
Display shows device id and yellow STANDBY diodeis
By pressingSTANDBY device passes to work mode and automatically ssigst
calibration.

N =

4.2 Direct control

4.2.1 Sample insertion

Sample vials are to be inserted into dispeinsers. Disc can be fixed in order to avoid its
rotation due mounting to its driver, by pressiRgX button. Disc must be mounted to fit
as low as possible into five holes of the drivanefl mount the disc to driver by pressing the
upper ring with stable pressure.

Device can be equipped with three typessgeahsers:

1. 40pcs of 1,5ml microtubes disc
2. 25pcs of 1ml glass vials disc
3. 80pcs of 0,8ml glass microvials disc
It is possible to interchange:
1. 40pcs of 1,5ml microtubes disc with 25pcs of 1nalsglvials disc
2. 80 pcs of 0,8ml glass microvials disc with 25pcdmfl glass vials disc
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1. 25pcsdisc 3. 40pcs disc 5. 80pcs disc
2. Vials 1,5ml 4. Microtube 0,5 ml 6. Microtube 0,5 ml

Fig. 5 Dispensing discs

4.2.2 Calibration

It is necessary to calibrate optical sensors ireotd maintain smooth operation. During
this calibration are sample loop, needle and tile@sg flushed.

Calibration consists of three steps:

1. Peristaltic pump flushes loop and needle with wated sensor measures value

of water.

2. Peristaltic pump reverse mode dryes the loop arakuores value of air.

3. Loop is once again filled with water and the systemeady for dispensing.

Calibration is automatical when passing fr&@HANDBY mode, or by CAL button.
Calibration is being indicated by glowing indicatight. In case of error, indicator light
blinks.

1. Rinsing liquid in-flow 5. Peristaltic pump
2. Loop for pump sealing rinsing 6. Sensor 2

3. Dispensing valve 7. Pump connector
4. Column connector 8. Sensorl

Fig. 6 Hydraulics
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Fig. 7 Hydraulic scheme — application example
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4.2.3 Dispensing
SAMPLE button shows this display:

Sanpl e St at us
1 Of

SAMPLE position of dispensed sample
STATUS dispensing system status. shows actual pressure.

Off system is idle

Prepare sample is present in loop
Working system is working

Error error while dispensing

Dispensing itself consists of two steps. At fgample is being prepared into the loop,
then dispensing takes part.

Sample preparation is started by pres$REP button. While the sample is being
prepared, the PREP indicator light glows.

L OAD button does the dispensing process. In case thare sample ready, proceed
in preparation and then dispensing. After dispepsimns the valve rotor and peristaltic pump
washes the loop and the needle. Turning time carhéeged in settings (see chapter 4.4.1).

Dispensing and preparation can be aborted anyliyushingST OP button. In case
of error, PREP or LOAD indicator light blinkST OP button erases the error.

4.2.4 Control1/0
AUX OUTPUT button showsutput command setting and echo display.

AUX - S - R-
QUTPUT 1234 56

Display shows these values.

-S-  Output commands controllable via numeric keybdhrdtons 1 to 4). First push calls
and second one cancels the action.

-R-  Echoes are read only.

4.2.5 Cooling temperature setting
TEMP button shows temperature setting display.

Tenper Fin Act
On 8.0 18. 2

Meaning of particular values is stated below:

Temper Turns the cooling On or Off. ENTER button switchies value.
Fin Place to enter desired temperature.
Act Actual temperature. This value is read only.
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4.3 Program control

4.3.1 Cycle quantity setting
CYCLE button calls number of cycles.

Sample Rep Ti me

1-3 2 2.00
Meaning of particular values is stated below:
Sample Numbers of first and last sample in the sequention.
Rep Offtake number.
Time Cycle duration.

Enteredsequention can be saved and set even after delwigdosvn. During the
sequention can be change only the number of thedasple.

4.3.2 Program run
RUN button starts sequention set in CYCLE menu. Thigisetion can be interrupted
by END button. PressinAMPL E button during the program process shows displéombe

Sanpl e Stat/ Tim

5 2 2.35
Meaning of particular values is stated below:
Sample Actual sample number and number of repetition.

Stat/Time  Analysis status or time. During the sample pregashows/N orking, during
analysis progress shows time. If error occurs, sttewor .
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4.4 Parameter setting

4.4.1 Menu SETTING
Base parameter setting can be done in setting ;mérich is called by pressing
SETTING button.

Settings
Inject T 0. 20
Fill Vol 300
Aux O f 1234
Aux Next 1234 56
Aux Rdy 1234
Aux | nj 1234
Aux Wi t 1234
Aux End 1234
Manual | nj No
Save settings

Meaning of particular values is stated below:

Inject T Turned valve duration.

Fill Vol Volume of withdrawed sample past the first sensefore the needle is pulled
out. In case of too high value, sample consumptiees; in case of too low
value dispensing ends in error. The right volumdwken there is sample
present in the loop preparing status) approx. 30mm of liquid.

Other values adjusts the communication with otlexiaks vgia logical I/0. Numbers 1 — 4

are logical 1, character ,_“ is logical 0. Inputnmmands are controllable via numeric

keyboard, where pushing of number 1 — 4 calls irarnand and second push of the same
number cancels the command.

Aux Off Status of control outputs, when device does nokwo

Aux Next Status of control outputs during sample prepamatidumbers 5 and 6 are
logical inputs used for condition definition, whiéh then expected by the
device after sample preparation. Input configurateocontrollable via buttons
5 and 6. Number indicates waiting for input valu&,=<haracter ,, “ indicates
waiting for input value = 0, character ,x* indicatethat value of particular
input is meaningless.

Aux Rdy Status of control outputs when is the sample pegha

Aux Inj Status of control outputs while dosing.

Aux Weit Status of control outputs while waiting.

Aux End Status of control outputs while ending sequention.

Manual Inj On or Off defines, if output signals should befee manual dosing.

Save setting PressingENTER button stores set values into memory, wherestased even
after device shutdown. This option saves also nga@ind sequention settings.
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4.4.2 MODE menu
Other settings can be adjusted via MODE menudaéijeV ODE button.

Mbde nenu
Save setting
Conmmuni cati on

Service
Meaning of particular values is stated below:
Save setting Save of setting — same as in chapter 4.4.1
Communication Serial communication parameters setting — see ehdpt.3
Service Calls service mode.enly for trained technician

4.4.3 Communication setting
Communication setting display can be called by MEDenu,

Type Adr Psd

uLan 7 9600
Meaning of particular values is stated below:
Type Serial communication type — either uLAN or RS232.
Adr Device address in pLAN network.
Spd Serial communication speed.
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4.5 Clarity control

System Configuration

Setup Control Modules

| Used | 5N

1eC
D Detector
= B Lo s000
: M\, Detector 1
SO ms
“ [ Balance
] Thermostat
=@ LCT 5100

I Thermostat 1

: B Thermostat 2
£ e B Thermostat 3
[ valve
“ [ Fraction Collector

[ capillary
5 Electrophoresis
[T Ausiliary

OxfFFFFFFE

0200303

Instrument 1
Instrument 1
Instrument 1
Instrument 1

DemasSN

OfFFFFEFF

Instrument 1

Abouk Satup..,

“Setup Control Modules

| Used [sm

Sl as
29 LS 5040
P
g Sampler 1

D Detector
B8 |.co 5000
~fin Deteckor 1
C1ms
7 Balance
] Thermostat
& LCTS100
[ Thermastat 1
i 5 B Thermostat 2
H [ Thermastat 3
] valve
=] Fraction Collector
] Capillary
Electrophoresis
] Auxiliary

Instrun) | | [ ]
Trstrur| Channel 7 AutoDetect = = =
Instrur] : = : ;Ell_, [ ==
Tnstru Machine type | LCa5040 » [click o obtain the communication channel automaticaly. |
Sampler settings
Mame | Sampler 1
Instrur) From I
A
Temperature [*C i i Gl
P [*C] [l adjust by Clarity e
LCP 5020
Tnstrur| Digital Input Mames LCP 5020
LCP 5020 W
LCP 5020
LCD 5000 v
Device Murmber
Ext. Start Dig, Input: |Lcs 5040 w1 v Iﬁ
Ready Dig. Qutput: | Lo sooo vl v
|
Setup., [ (o]4 ] [ Cancel J [ Help ]

Camman

Setial Murmnber

Number of Instruments; | 1 =

-

.
Sk Instrument 1 ]x Instrument 2 | % Instrument3| = \nstrumantd]

Instrument Type

|ic

v Mame | Instrument 1

Image for Closed Instrument

Image for Opened Instrument

.

i From I
— =00 ol
H LC1 LCP 5020
: Lcz LCP 5020
LC3 LCP 5020
LC4 LCP 5020
D Detector
I ™ms i
1=-] Thermostat
0 Thermastat 1 LCT 5100 v
Device Murnber

Ext. Stark Dig, Input:

[Lcp s0z0

v

Ready Dig. Oukput:

[ Ok, J [ Cancel I [ Help J

Fig. 8 System configuration

Mumber of Instruments: -

S Instrument 1 ]38 \nstlument2] .4 Instlument3| -4 Instlument4]

Instru Sampler Setup [z] Hme: | Instrument 1 |

Imane for Opened Instrument:

Fig. 9 Autosampler detection
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¢e [nstrument 1 - Device Monitor

File Cootrol Wiew ‘Window Help m i eEsSrBooTFE @

L Manitar

Conporent Flionsy
| & 0,000 | j Time [min. |
A om e ] r——
T s oo |3 :
T | purge: |
L__¢ Lo | i :
-_— | Total Flow [rmifrmin] 1

1,000 || Resume Idis |

oo | @ :

| Pressure [MPa] 0,00 |

Sampler in its basic pesition. (1

|_AS Status, .. |

Wial Mumber 1
Temperature [9C] 21,00 |
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| LC status, ., |
""""" Heating ()
| Minimal [#C] | Default Temperature | Maximal [*C] o
| Th: Status, ., |
— 000 o
ok
Lamp on
'J 3 ﬁ\*l Lamp L Lo
S < -
b —_—
| Zero | Det Status... |

For Help, press F1

Fig. 10 Assembly

Other processes are described in Clarity user nhanua
Chromulan control processes are described in CHeomuser manual.

4.5 Regular maintenance and service

Autosampler LCS5040 requires no special maintenaogeer surfaces can be cleaned
by moist flannel rag. It is possible to use regalaansers. It is suitable to wipe up dispenser,
after dispenser disc removal.

Only part with decreased durability is peristafiiomp tube. Spare tubes are packed with
the device in spare parts. Lifetime of tube is agp2 months. Silicon tube has ID 1mm, wall
width 0,5mm and length 80mm.

Pump piston sealings durability can be increasedidigg this tube for piston rinsing
by mounting this tube to upper peristaltic pumpdieol

4.7 Errors and their fixing

Majority of incorrect commands is indicated on ttisplay. In case of other error call
service or manufacturer. In case of leak, sealdt@roperly dry drop away area.

The most common error is worn off peristaltic putapes. Simply replace the old ones
with the new ones.
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5. ELECTRONICS

Sampler electronics is a compact unit, powered dyiywoltage necessary for motor,
which is 24V DC, 2.5A. Entire electronics, excdpt the fused network inlet, network
switch and switching power supply, are under saféage. All voltages necessary for both
analog and digital functions are generated by povter supply. Unit consists of mainboard
interconnected to drive, keyboard, sensors andutgitp

The power supply si sutibable for 230V; 110-130Vsinbe mentioned in the order.
Device contains T0,63A tube fuse for 230R4ay attention to correct tube fuse value!

6. SOFTWARE

Sampler SW controls all functions, mediates contatit user via keyboard and display,
communicates by RS485 with other devices of thegse system including PC. Due to large
number of time-consuming opeartions is SW layental these layers:

Orders received at the highest level are included the input queue, decoded and
gradually executed.

At time-program execution layer are computed irdétons for gradient and flow rate
values. Likewise are generated time orders for emaipn with other devices and
peripherials of liquid chromatograph.

Highest priority layer is reserved for communicatigith other components of assembly
and master PC. Master PC can use freeware CHROMUbBASW Clarity. When using
DataApex SW Clarity, it is possible to interconnassembly to other producers devices,
which also cooperates with this SW, and managesttiegices by one master PC.

7. ACCESSORIES AND SPARE PARTS

7.1 Basic accessories
1 pc. power cord
2 pcs. Tube fuse T 0,63 A
4 pcs. stainless screw
4 pcs. metal sealing ring
4 pcs. PEEK screw
2 pcs. peristaltic loop
1 pc. silicon tube @1/@3 length=1 m

7.2 Other accessories
It is possible to order connection cables, custapillaries, various volume sample loops.
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8. WARRANTY

Manufacturer provides warranty of two years frore thate of delivery of the product
to the customer. The device can be used only imthaener specified in this user manual.
Manufacturer is not liable for damages resultingrfrnon-compliance with the conditions
specified in this user manual.

Device is designed for ambient with a temperatumage 15 - 35 °C, humidity up to 80%
without acidic and corrosive vapours. Operatingffsinust be instructed about security
regulations and safe work with used liquids.

All warranty and post-warranty repairs are perfamey the manufacturer or its
authorized organisation.

8.1 Waste disposal
After the end of service life dispose device acowydo applicable regulations on waste,
or pass the device vendors or manufacturers fpoda.

Caution:
This device contains parts (mounted PCB) that conter hazardous waste.
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