PLEASE READ THIS MANUAL CAREFULLY BEFORE ATTEMPTING TO USE
ULTROSPEC K

If you have any comments with regard to this manual, we will be pleased to
receive them at:

LKB Biochrom Ltd.
Science Park
Milton Rosad
Cambridge CB4 4FJ
England

Since product development and improvement is a continual process, LKB Bio-
chrom Ltd. reserves the right to make changes in specification without
notice.

WARRANTY AND LIABILITY

LKB Biochrom Ltd. guarantees that the product delivered has been thoroughily
tested to ensure that it meets its published specification. The warranty
included in the conditions of delivery is valid only if the produect has
been used according to the instructions supplied. LKB Biochrom Ltd. cannot
accept liability for loss or damage, however caused, arising from the
faulty or incorrect use of its products. Instrument warranty becomes
invalid if non-authorised personnel carry out maintenance procedures other .
than those recommended in the user maintenance sections of this instruction
manual, or if they carry out repair work.

© LKB Biochrom Ltd. 1987

IM-4053-EO3 PN 4156 0338 6/87



¥
i




CONTENTS

I ULTROSPEC K

1. INTRODUCTION

1.1 General Desecription
1.2 Accessories

1.3 Specifications

2. INSTALLATION

2.1 Installation Procedure

INSTRUMENT OPERATION
Keyboard
Display Panel
Cell Compartment
Printer
Switch~-on
A0 Key
D9/1 Key
Mode/2 Key
Cell Number/3 Key
Pesk Check/4 Key
Temperature/5 Key
Autofill/6 Key
Kinetics/7 Key
1 Kinetics measurements
2 Kinetics mode '
3 Standard curve measurements
4
5

Standard curve mode
Parameter setting
Run Key - - o o
1 Kinetics in single mode
2 Kineties in multi mode
3 Kinetics in auto mode
.4 Standard curve in single mode
.5 Standard curve in multi mode
6 Standard curve in auto mode
Post Run/8 Key
Program/9 Key
Extension Key .

a ® & & ® * & & & & & & 4 B s & = 2 »

= bd e bed et ek ek feed et e b e ek ped b et et e b b et i ek et fed ek A et GO Q00 =3 QD O s GO DO
] o o =3 a] =] = T A3 ]~ R R R R R WWWWW N O

[ JC R U R ORI R JC I JC R JU RN U R U JL IR L P R LU UL B O L L L U L U L L L L L LR L R L L L L U ]

o1 Extn + ) - instrument recalibration
17.2 . Extn + Mode - change instrument functions
J17.3 Extn + Cell number - cell holder replacement routine
.17.4 . Extn + Peak check - simple wavelength scanning
.17.5 - Extn + Temp - set date and time
.17.6 Extn + Autofill - Autofill calibration
L17.7 Extn + Kinetics - no. of readings per sample
.17.8 Extn + Program - baseline storage
.17.9 Extn + Set ref - new baseline creation
.17.10 _ Extn + Print - setting the Auto Print mode



=
.

ERROR MESSAGES

5. MAINTENANCE

5.1 Lamp Output Check
5.2 Lamp Replacement
5.3 Lamp Alignment

5.4 Fuse Replacement
5.5 Air Filter Cleaning
9.6 Battery Beplacement
6. RS232C INTERFACE

6.1 RS232C Connector
6.2 LKB Net Connector

IT AUTOFILL K

1. INTRODUCTION

1.1 Specifications

1.2 Fitting Autofill K tubing
1.3 Fitting Autofill K

2. AUTOFILL OPERATION

3. MAINTENANCE

3.1 General Maintenance

3.2 Flowcell Cleaning

3.3 Replacing Pump Tubing

II1 ULTROSPEC K ACCESSORIES

1. 4072 CELL AND TEST TUBE HOLDERS

1.1 4072-001 Finger Screw

1.2 4072-100 Baseplate

1.3 4072-015 Four-position cell holder

1.3.1 Installation

1.4 4072-088 Water heated four-position cell holder

1.4.1 Installation o

1.5 4072-005 Six-position cell holder

1.5.1 Installation

1.6 - 4072-090 Water heated six-position cell holder

1.6.1 _Installation

1.7 4072-020 Cell holder for a single rectangular cell or
floweell up to 10 mm pathlength

1.7.1 ' Installation

1.8 4072-030 Cell holder for a single rectangular cell or
flowcell up to 50 mm pathlength

1.8.1 Installation

1.9 4072-050 Cell holder for a 100 mm pathlength cylindrical

cell
1.9.1 Installation

.



1.10 4072-070 Water heated cell holder for a single cell up to
40 mm pathlength

1.10.1 Installation

1.11 4072-061 Test tube holder for test tubes 9-16 mm OD and up
to 100 mm high

1.11.1 Installation

2. 4001-184 REPLACEMENT FLOWCELL FOR AUTOFILL K
3. 4004 REPLACEMENT LAMPS
4. 4073-231/2 EXTERNAL PRINTER

5. 4076-011/2 AUTOSAMPLER INTERFACE
5.1 Parameter setting for the ISIS Autosampler



LT



I
Ultrospec K






1. INTRODUCTION

1.1 GENERAL DESCRIPTION

The LKB 4053 Ultrospec K is an advanced, easy to use ultra-violet/visible
spectrophotometer designed to carry out a comprehensive range of spectro-
photometry measurements including enzyme kineties for which a powerful and
versatile program has been specially written. The instrument can perform
absorbance, transmittance, concentration, rate kinetics and standard curve
determinations at wavelengths from 200 to 900 nm. ;

Ease of operation is assured by the
built-in microprocessor which per-
forms most of the repetitive tasks
traditionally carried out by the
user, and the Ilogically designed
keyboard incorporating 18 tactile
membrane key pads used for parameter
settmg.

Prompts operator entries, instrument
status and results are presented on a

hard copy of selected parameters,
Fig.l.l General view of Ultrospec K graphical and tabular information is
provided by the built-in 40 column
alphanumeric printer.

A variety of different cell types, including a Peltier temperature control-
led (20-50°C) flowcell, can be rapidly located in the sample chamber simply
by changing cell holders. Autofill control for the rapid handimg of small
sample volumes is also an integral part of the instrument..

Communication for external data handling is possible via a b1d1rect10nal
RS232C serial interface. Terminals with a 100 mV/1 A analogue output volt-
age are provided for chart recorder connection. An LKB Net connectlon is
also provided for LKB network accessories.: :

Ultrospec K can be operated in three modes: the Ultrospec Mode where the
instrument is used as a conventional spectrophotometer; the Kinetics Mode i
where the instrument is used to carry out well defined kinetics assays; and
the Standard Curve Mode where the instrument produces a 'calibration curve'
from a set of standards which is used to calculate sample values.

The optical system is shown schematically in Fig.1l.2. The light output from
the tungsten and deuterium lamps passes through the filter disc. This disc
contains a series of apertures and filters, and a motor rotates the disc so
that light from a selected source can pass through a given aperture. The
motor then stops and holds the disc in this position. After passing through
the filter, the two light sources are combined to form a single light beam
which then enters the monochromator. This incorporates a -diffraction
grating and slits which are used to select a narrow band of wavelengths for
transmission to the test sample in the cell compartment. The monochromator
used is of a Czerny-Turner configuration with 1200 lines/mm: holographic
diffraction grating; the gratmg drive mechanism compensates for back-lash.
Dark current compensation is facilitated by a solenoid-operated shutter
also in the monochromator. From the monochromator the light passes through
the cuvette to the solid state detector unit.

20 character alphanumeric display and . -
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Fig.1.2 The optical system

1.2 ACCESSORIES

Numerous- optional accessories are specially designed for use with Ultrospec
K. A'list of these are given below and full details of each accessory, in-
cluding installation and operating instructions, can be found in part III
of this instruetion manual.

Four-position cell holder; alsc water heated version

Six~position cell holder; also water-heated version : :

Cell holder for a rectangular cell or floweell of up to 10 mm pathlength
Cell holder for a rectangular cell or flowcell of up to 50 mm pathlength
Cell holder for a 100 mm pathlength ecylindrical cell

Water -heated cell holder for a single cell of up to 40 mm pathlength
Test tube holder : : Replacement floweell for Autofill K
Finger Screw . - Baseplate

External dot matrix printer

In addition, a full range of cells for Ultrospec spectrophotometers is sup-
plied by LKB. Ask your local LKB representative for further details.

1.3 SPECIFICATIONS

Monochromator Czerny-Turner configuration with 1200
: : lines/mm holographic grating

Wavelength range 200-900 nm

Wavelength calibration Automatic upon switch on

Wavelength accuracy +1 nm

Wavelength reproducibility 0.5 nm

Simple Scanning . T

Ranges: Absorbance with offset facility

and 3T



Scan speed:
Peak check
Light sources
Detector

Bandwidth
Stray light

Stability
Noise

Photometric range

Photometric reproducibility

Photometric linearity

Sample compartment

Data outputs

Manual
Dimensions

Power requirements

AUTOFILL K

Principle
Modes

Volume range
Volume setting

Flowcell

Temperature control
Temperature range
Temperature accuracy
Temperature stability
Cross contamination

Pump materials

2 nm/sec nominal: tabular peak
identification with optional peak
plot by means of integral printer.
#10 nm about chosen wavelength
Deuterium arc lamp

Tungsten halogen lamp

Single solid-state silicon photocell
5 nm

<0.05%T at 220 nm <0.05%T at 340 nm
Measured according to ANSI/ASTM
E387~72

#0.002A/h at 0A after warm up
#0.001A near 0A at 600 nm
+0.002A near 2A at 600 nm

-0.301 to 3.0A

0.001 to 9999. in concentration
0.0 to 200%T

Within 0.5% of absorbance value
+1.0% or +0.005A, to 3.0A, whichever
is the greater

Single cell Peltier-thermostatted
cell holder complete with 80 ul
flowcell, peristaltic pump and
tubing

Analogue: 100 mV per 1A

Digital: RS 232C & LKB Network
Operation and maintenance manual
Overall: 50x36x24 cm; weight 20Kg
Sample compartment: 15x15x11 cm
100/115/125/200/220/240 V (+10%),
50/60 Hz, 150 VA -

peristaltic pump

sample recovery, sample to waste and
wash

0.25 to 9.99 mL

time or volume modes with calibration
facility

10 mm pathlength: 80 ulL volume

UV grade silica

Peltier heating/cocling element

20 - 509C in 1°9C steps

+0.10C at 370C

#0.1°C at constant ambient temp.
typically 0.5% for 1 mL of aqueous
solution

element (pumphead) tubing 1.6 mm ID
and 1.6 mm wall thickness Marprene
(product of Watson - Marlow):
transport tubing 1.0 mm ID and 0.5 mm
wall thickness PTFE

We reserve the right to alter specifications without notice in accordance
with our policy of continuing product development and improvement.






2. INSTALLATION

Before installing Ultrospec K as described in section 2.1 below, inspect
the instrument for any signs of damage caused in transit. If any damage is
apparent then inform the instrument supplier immediately and do not proceed
with instrument installation.

2.1

INSTALLATION PROCEDURE

Proceed as follows to install the LKB Ultrospec K spectrophotometer:

a) Check that the instrument supplied is of the correct voltage rating to
suit the mains power you intend to use and ensure that the correct
mains plug has been wired to the mains input lead.

b)  Check that the fuses supplied are of the correct rating. Two identical
fuses need to be loaded into the back of Ultrospec K (see Fig.2.l -
the rear panel), this being done as follows:
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Fig.2.1 Rear panel layout

c)
d)
e)

Fig.2.2 Loading the fuses

i)  ensure that the instrument is switched OFF

ii) remove the mains input lead if it has already been connected

iii) insert the tip of a small screw driver behind the top edge of the
black plug/switch panel (see Fig.2.2) and lever the panel (which
is hinged at the bottom) outwards. This will reveal two black
drawers, on the front of each of which is a white arrow pointing
to the right. The correct direction of these arrows is also
indicated by identical arrows present on the back of the panel
which act as a guide when replacing the drawers

iv) pull out each drawer by inserting the tip of a small screw driver
behind the right edge (point of arrow) of the front panel of each
drawer and pulling forward

v) clip each fuse into the sprung-loaded drawers and slide the
drawers back in position making sure to line up the white arrows
in the same direction as those indicated on the back of the
plug/switch panel

vi) lift and clip the plug/switch panel back into position

Connect the mains input lead to the input socket and the mains supply.

Switch on the instrument.

Check all LEDs, indicators and lamps. (See section 3. Instrument

Operation).






3. INSTRUMENT OPERATION
3.1 KEYBOARD
The keyboard comprises 18 spillproof tactlle membrane keys which can emit a

soft click when they have been pressed correctly to carry out the
appropriate operation. See Fig. 3.1.
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Fig.3.1 Instrument keyboard

The bottom row of 11 keys are dual function/numeric keys:

X/0, Dzll mode/Z:ceB number/3 peak check/4 temperaturels Autofill/6,
klnetlcs/7 post run/8, program/9, extension/. _

Pressing one of these will either select the function or number (0 to 9)
indicated on the relevant key. The microprocessor recognises the current
status of each key and is thus able to control operation of the instrument
with minimal parameter setting from the user.

The other 7 keys are used as their identity indicates:

Set Ref: Measures the reference or sample blank and sets the display to
0.000A or 100% T.

Stop: Interrupts the procedure bemg carried out and returns the instr-
~ .ument to the 'Ultrospec Mode'.

Print: Prints out instrument status when in 'Ultrospec mode'.

Run; . Prepares the instrument to begin a measurement run according to

the selected program when the 1nstrument is in the Kinetics or
Standard Curve Mode,

Enter: Inputs the selected information shown on the display. This key is
pressed after the user has selected the desired units, values or
display option for the particular function in question.

This key will emit a beep if it does not accept the input.

Cursors: The right and left arrow cursor keys are used to select either
functional, units or numerical options presented on the display
when parameter settmg, or increments or decrementis the wave-
length by 1 nm when in the Ultrospec Mode. (See note overleaf).



Note: When a cursor key is repeatedly pressed, on reaching the end of
the display line (which will be to the right or left of the line
depending on the cursor used) it will wrap around to the opposite
end of the line and continue jumping from option to option in the
selected direction until the repeated pressing is stopped.

A detailed description of how each key can be used to select the required
options is given in sections 3.6 onwards.

3.2 DISPLAY PANEL

- Ultrospec K incorporates a green, vacuum fluorescent display which can
present a maximum of 20 alphanumeric characters. It is multi-functionsal in
that it displays a variety of menus, prompts, results, error messages and
other information regarding instrument status. Two display examples are
shown below. Fig.3.2 shows the display when in the Ultrospec measurement
mode. Three sets of information are presented in this mode, these being the
selected wavelength in nanometres, sample number and the sample measurement
value in the selected units (in this case absorbance units).
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Fig.3.2 Display of Ultrospec measurement mode

Fig.3.3 shows the display after the MODE/2 key has been pressed: the
current mode operational will be flashing. A menu is displayed from which
the user can select the required measurement mode by means of the cursor
keys. The 'ENTER' key is then pressed to enter choice and to continue.
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Fig.3.3 Display of measurement mode menu

A more detailed account of the d1spiay functions and their use, including
parameter setting, will be found in sections 3.6 onwards.

Note i) The display examples used throughout this instruction manual are
typical displays and as such the user should refer to them for
gu1dance only and not expect the mstrument to display exactly
what is illustrated herein.

ii)  When the user is prompted to select an option or change numerical
information then the relevant option or number will flash on the
display. In the case of numeric changes, once the digit has been
dealt’ with, the next number to the right will then flash unless
the end of the numerical sequence has been reached. In the case
of options, if the flashing option is required then 'ENTER' must
be pressed; if not then a cursor key must be used to move to the
required option which will again flash before 'ENTER' is
pressed.



iii) If at any time an error message is continuously presented on the
display, press the 'STOP' key to escape. See section 4, Error
Messages, for further details.

3.3 CELL COMPARTMENT

The cell compartment is designed to accommodate both the automatic micro-
volume aspirator, Autofill K, and the numerous optional cell holders.
Autofill K is supplied as standard with Ulirospec K and details of its
installation and operation can be found in part II of this instruction
manual. Details of the installation and operation of the various types of
cell and test tube holders can be found in part III of this manual which
deals with all optional accessories.

Note i) Whenever a cell holder needs to be removed from the cell compart-
ment and replaced with either the same or different cell holder,
the user must carry out the cell holder replacement routine as
described in section 3.17.3 (Extn + Cell Number keys). After
this procedure has been carried out, the mode of operation of
Ultrospec K and the cell holder located in the cell compartment
still need to be compatible with each other before sample meas-
urement can begin. This is checked by the instrument software -
and if they are not then the error message 'Incompatible turret’
is displayed which indicates that either the program or cell
holder needs to be changed to achieve compatibility.

The cell holder replacement routine also allows the user to check
which cell holder is currently in use without having to open the
lid of the cell compartment.

~1ii)  The instrument may be unable to carry out automatic calibration
or cell holder identification if a ceill holder is not screwed
down correctly or, in the case of Autofill K, if it is not also
plugged in. Correct and careful cell holder installation is
therefore required.

3.4 PRINTER

Ultrospec K incorporates a thermal dot matrix printer which is capable of
printing up to 40 alphanumeric characters per line. The printer is used to
produce both text and graphical information. Examples of typical print-outs
are given in the relevant sections of this instruction manual.

Note If the printer fails to print after Ultrospec K has been installed
then first press the Extn + Mode keys and enter 'N' in response to the
'External printer Y/N' prompt. See section 3.17.2 for further details.
(An external printer may have been used during instrument testing).

The printer paper is advanced forward by pressing the PF (Paper Feed) but-
ton located in the front right corner of the cover plate. One quick press
advances the paper a few millimetres; the longer you press the more the
paper advances.

LKB supplies the correct printer paper (part number 4073-237 for a pack of
5 rolis). A red mark printed on the paper appears when only 30 em of paper
remains and a new roll should be loaded when this mark is visible.



Printer paper is easily loaded into the printer as follows (see Fig.3.4):

i) remove the printer cover plates by first inserting a finger or
suitable implement in the depression located at the back edge of
one of the plates and lifting it upwards, removing it and then
removing the second plate.

Fig.3.4 Loading the printer paper

ii) ensure that Ultrospec K is switched ON

iii) cut the leading edge of the paper so that it is parallel to the
roll shaft

iv) align the paper to be straight when you insert it into the paper
inlet. Do not insert paper with the wrong surface facing up

v) press the PF button to feed the paper until the leading edge
passes the paper cutter

vi) locate the paper roll in its trough

vii) replace the printer cover plates ensuring that the paper exits
through the slit

An externsl Epson FX 80 dot matrix printer with serial interface can be
used in conjuction with Ultrospec K. For further details of this see sec—
tion 4, part III (Ultrospec K Accessories) of this instruction manual.

3.5 SWITCH-ON

Each time Ultrospec K is switched on, it will go through a self identity
and instrument calibration routine which is sequentially presented on the
display panel. This procedure includes program and memory checking, a time
and date check, turret identification and finally a seven step calibration
foutine (this takes about 80 seconds during which each step is displayed)
after which the instrument goes to a wavelength of 340 nm and is ready for
operation.

Note i) We recommend removal of the sample in the lightpath from the cell
holder before the instrument undergoes a calibration routine. See
'calibration failed' error message, section 4.

e,



3.6 THE A/0 KEY

When this key is pressed, a prompt will be displayed asking
the user to set the required wavelength:

Wavelength 340nm

Each digit can be changed by pressing the relevant numeric key (the func-
tion/numeric keys have now been automatically set to numeric status). The
digits will flash from left to right in turn as the required number is
entered. Alternatively, the cursor keys can be used to move to the digit
which requires changing before the numeric key is pressed. When the requir-
ed wavelength is displayed (say 500 nm) the user must press the 'ENTER!
key to input this data and the Ultrospec K will drive to the selected wave-
length after which the display will present information similar to the
following:

500nm CELL1 0.134A

Note i) The wavelength range of Ultrospec K is between 200 and 900 nm. If
a value below 200 nm is entered then the display will revert to
200 nm (the minimum wavelength allowed); if a value above 900 nm
is entered then the display will revert to 200 nm (the maximum
wavelength allowed). '

ii) It takes approximately 30 seconds to change from a wavelength of
200 nm to 900 nm and vice versa.

iii) If a wavelength below 325 nm is selected when the Dy lamp is OFF,
then it will be automatically switched ON. It should then be left
for a minimum of 5 minutes - preferably 30 minutes ~ to stabilise
before sample measurement.

When in numeric status, pressing this key will display the number 0 in the
appropriate position. See also section 3.1 for left/right cursor movement
for incrementing/decrementing wavelength by 1 nm.

3.7 THE D3/l KEY

O When the D9 key is pressed, the deuterium lamp is switched
Dy ON or OFF. If switched ON, the green LED flashes while the

lamp arc is striking and remains on once the lamp is on.
The lamp should be allowed to stabilise for at least 5 mins
1 before taking readings. The green LED is OFF when the Do
lamp is OFF. When in numeric status, pressing this key will
display the number 1 in the appropriate position.

Note 1) A warning message on the display indicates a lamp failure.
ii) If the selected wavelength is below 325 nm when the D9 supply is
switched off, the wavelength will automatically revert to 325 nm.



3.8 THE MODE/2 KEY

When the MODE key is pressed, a prompt will be displayed
MODE asking the user to select the required mode:

Abs %T Conc Facter

Abs
Cone

absorbance $T = % transmission
concentration

The user can either accept the currently flashing mode or select an altern-
ative one by using a cursor key. When the desired mode has been selected,
'ENTER' must be pressed. If 'Conc' or 'Factor' has been selected, a further
entry will be required as indicated on the display, e.g. :

Conc 0001.000

The display will show the currently selected concentration value or
factor. If a factor is entered, it is multiplied by the absorbance value to
produce the concentration value. If a concentration value is entered, it is
used to determine the factor.

The required value is selected by entering numbers (the instrument has now
been automatically set to numeric status) to replace the current number.
Again the cursor keys can be used to move around the display. When the
required value or factor has been selected, 'ENTER' must be pressed. The
display will then show, e.g.

500mm CELL2 142.8C

When in numeric status, pressing this key will display the number 2 in the
appropriate position.

3.9 THE CELL NUMBER/3 KEY

When the CELL NUMBER key is pressed while a 4 or 6 cell
CELL holder is located in the sample chamber, the cell number
NUMBER displayed will increment by 1, and if this is accepted by
the user 'ENTER' must be pressed to rotate the cell holder
by 1 position. Alternatively, a different number within the
1-4 or 1-6 range can be entered to locate the required cell
in the measurement position.

When in the Autofill Mode, this key allows presetting of
sample number.

When in numeric status, pressing this key will display the number 3 in the
appropriate position.



3.10 THE PEAK CHECK/4 KEY

. When the PEAK CHECK key is pressed, the display will show

PEAK the wavelength over which the Ultrospec K will scan to

CHECE ~ detect the highest reading. This range will be between +10
: - and -10 nm of the selected wavelength. At the same time the

- user can respond to. a displayed prompt by selecting either
4 the peak check or reference fac111ty

490 _te 510 Peak Ref

If "Peak' is entered then 'Peak checkmg..‘ w111 be d1sp1ayed after which
the wavelength, cell number and reading at which the highest reading was
detected will be displayed: :

503 CELL2 1.724A

If there is no relevant baseline (i.e. W or W + Dg) stored in the mstru—-
ment memory then 'No baseline!” will be displayed.

In transmission mode, peak check will find the highest $T reading, i.e.,
find an absorbance trough.

The 'Ref’ optzon is des1gned to allow the user a quick method of automatic-
ally setting a baseline over the short wavelength range-displayed on press-
ing - the 'Peak check! key..TIns 'Ref'-option is called the Baseline Patch
Faelhty.. ; HE S ST ERR

The patch is created in:the stored :temporary baseline and it’ should be
noted that this is done when either the tungsten lamp or both the tungsten
and Dg lamps are on. If the lamp status is changed then the pateh will

disappear. The patched baseline always overwrites whatever is stored in the
temporary baseline over the 20 nm wavelength range in questlon. :

WARNING: It is possible to use the Baseline Patch Facﬂlty even when
Ultrospec K has been initialised without a permanent base-
line. If this is done then it must be noted that in this
case only the 20 nm patch of baseline will consist of wvalid
readings.

If 'Re.f' has been .selected then '"Creating patch..' will be. d1spiayed until
this has been completed after which the display will return to the standard
wavelength/cell/readmg format. : :

Note i) If the Dg 1amp is ON then the Peak Check is restricted to 200 -
- 220 nm when the selected wavelength is<210 nm, and to 880 -
..+ 900 nm when the selected wavelength is >890 nm.
ii)  If the Dg lamp is OFF then the Peak Check is restricted to 325 -
345 nm when the selected wavelength is<335 nm, and to 880 - 900
nm when the selected wavelength is >890 nm.

When in numeric status, pressing this key will display the number 4 in the
appropriate position.



3.11 THE TEMP/5 KEY

~ . . . The TEMPERATURE function can only be used when the Autofill
TEMP : cell holder incorporating a - Peltier heating system is
located in the sample chamber and identified (see section
3.17.3). If this key is pressed when a different cell holder
is present, then the message 'No Peltier fitted' will be
5 displayed. If this happens then press the 'STOP' key to
return to the Ultrospec mode.

When this TEMP key is pressed when the Autofill system is in use, the user
is given the option of turning the temperature control on:

Temperature on Y/N

If Y is selected and the temperature was previously off, the display will
change to:

Temperature 37%"

otherwise the current temperature is displayed if the temperature option
was. already in operation. At this stage the user may enter the displayed
value or change it before pressing 'ENTER'. A temperature range of 20 ~50°0C
in 19C steps can be entered. If a temperature above or below this range is
entered then the display will revert to 50°C or 20°C as appropriate. -

If the entered temperature is higher or lower than the cell temperature,
the green LED will flash until the desired temperature has been reached and
stablhsed after which the LED will remain lit. : :

When in nunieric status, pressing ‘this key will display the number 5 in the
appropriate position.

3.12 THE AUTOFILL/6 KEY

mode status When the Autofill key is pressed
- . but the Autofill cell holder is
sip © pump not located in the sample com-
waste return next on partment (see section 3.17.3),
‘ the message 'No Autofili fitted'
O- O~——7—0 O e

will be displayed. The 'STOP'

- key can . then be pressed to
AUTO - escape to the standard Ultrospec
FILL, Mode dis play .

See  also section 2 (Autofill
6 operation), part II of this in-
struction manual.




The following flow diagram outlines the various choices open:. to the ‘user
when the Autofill system is in use. Please note the followmg def1n1t1ons.

Sip volume:
Pull volume:

Settle time:

the volume of sample requn‘ed -

the volume required to pull the sip volume mto the optzmum
position in the f{lowecell (equivalent to the: volume of air
drawn in behind the sip volume to achieve this).

See Fig.2.2, section 2, part 1II (Autofiil K) of this
instruction manual

time allowed for the readmg to stablllse after the sample
has been pumped into the flowcell :

When the AUTOFILL key is pressed with the Autofill system in operatlon (1n

volume mode),

Return time

the following choice of options are possible:

Wash
Waste Return Wash »] Lift beak to wash
: Waste |- Return - 0 CLifeo o
: . Y . ¥ . . . . 1
See Sectiou IIT «—| Auto-sampler: Y/N Lift beak to stop
Ultrospec K Accessories . s : :
5. Autosampler Interface N R SR :
¥ {(Range Lift
sip for I.00mL 0.25-9.99mL) | . .
¥ {Range y
Note: the ENTER.key must . pull for 0.40mlL 0.0-9.9%mL)
be pressed after each
display is accepted
Settle for 1s (Range 1-9s)
EEE
500 nm S~—- 1.376A |4

Sip time + Pull time + 2,5 secs

Note The appropriate mode and status LEDs associated with this key indicate
the current Autofill status.

When in numeric status, pressmg thls key w111 d1splay the number 6 in the
appropriate position.

-3.13 THE KINETIC®/7 KEY

When the KINETICS key is pressed, either the Kinetics or Standard Curve
mode can be selected:

Kinetics Std=Curve :




3.13. 1 Kinetic Measurements.

The usual way of measurmg the rate of an enzyme reaction is to monitor the
change in concentration of one of: the substrates involved in, or products
produced by the reaction. Take, for example, the alanine transaminase (ALT)
enzyme reactlon :

o : : ALT
alpha-ketoglutarate + alanine ... pyruvate + glutamate

If we want to measure the rate of production of pyruvic acid, as this this
cannot be done directly we can link the pyruvate to another enzyme reaction
involving NADH and the enzyme lactate dehydrogenase (LDH) thus:

LDH
pyruvate + NADH ——— lactate + NAD"

We can now follow the rate at which NADH is used up by measuring the absor-
bance of the reaction mixture at 340 nm and, because LDH is in excess, this
rate is directly proportional to the rate of pyruvate produced from a diff-
erent enzyme reaction to which the above reaction is coupled. This type of
linkage is such a useful measurement system because about 80% of all enzyme
measurements can be monitored this way.

If we now plot a curve of the absorbance of the reaction mixture at 340 nm
versus time, we will get a graph similar to that illustrated in Fig.3.5.

Abs , The curve can be split into 3 phases:
340

Phase 1, A-B; reactant mixing, form-
ation of enzyme-substrate complex and
attainment of linear phase.

Phase 2, B-C; the linear phase.

Phase 3, C-D; tail off, one of the
reactants becomes rate limiting, the
reaction approaches and reaches eqg-
uilibrium thus reducing the net reac-
Time tion rate to zero.

Fig.3.5 ©Plot of absorbance at 340 nm The rate of the reaction is the slope

vs time for an alanine trans— of the linear portion of the plot and
aminase enzyme reaction therefore the change in absorbance
per unit time dA/t.

To convert the change in absorbance to a change in concentration, the foll-
owing formula is used:

dC

= dA
ExL
where dC = concentration
dA = absorbance

L = path length (normally 1 cm)
E = molar absorptivity (molar extinction coefficient) of the
compound being measured (for NADH, E = 6300 litres/mol/cm)

PalN



The rate of change of concentration (dC/t) can then be used to calculate
enzyme activity:. :

Enzyme activity = dC/t x Vit
Vs

where Vt = total volume of the reaction mixture
Vs = volume of sample

Units ot‘ Enzyme Act1v1ty
There are two mternatlonally aocepted units for enzyme act1v1ty

1. International Umt of Enzyme Act1v1ty - U or IU
Defined as that amount of enzyme activity which will convert 1 micro-
mole of substrate per minute at 250C :

2. Katal - kat
Defined as that amount of enzyme which will convert 1 mole of sub-
strate per second

67 X 108 kat

110 1.
6 x 107 1U

1 kat

"oy

The katal is not used in many countries although it is a recognised SI
unit.

Since we have defined our calculations as the rate of change of concentra-
tion (mol/litre), the results are therefore as activity per unit volume -
IU/L or kat/L.

Conversion Factor

In order to simplify the calculation of enzyme activity, variables such as
molar absorptivity and sample volume can be combined to produce a conver-
sion factor. This can be done for Ultrospec K so that the conversion factor
is used to produce results in the appropriate units directly from the
change in absorbance measured by the spectrophotometer. S

The 1;raria}:»les, in the correct units when working in IU/L, are given in the
following equation:

Factor = Vt x 106

Ex L x Vs
where Vt = tot-! reaction volume (mL)
Vs = sample volume (mL)
E = molar absorptivity (L/mol/cm)
L = path length (normally 1 cm)

and the factor has the units of U.s/L



Now in the alanine transaminase enzyme reaction we have taken as an exam-
ple, if we have 0.2 mL of test sample in a total reaction volume of 2.20
mL, the conversion factor is calculated as foliows:

I

Factor

2.20 x 106
6300 x 1 x 0.2

1746 U.s/L

The rate of change of absorbance, dA/t, is calculated by performing a lin-
ear regression analysis on numerous points from the linear portion of the
Abs. vs time plot (Fig.3.5) to give a value for the slope in change in Abs.
per minute. This is convenient for working in the IU unit, but to work in
microkatals the conversion factor must be divided by 60.

To calculate the enzyme activity, simply multiply the rate of change in
absorbance by the conversion factor; :

Enzyme activity (IU/L) = dA/min x Factor

3.13.2 Kinetics Mode

Read section 3.13.5, Parameter Setting, before attempting to operate in
this mode. : : : . :

A reference sample can be measured when the 'Multi’ mode has been selected.
This sample consists of the biclogicel sample minus the enzyme required to
initiate the kinetic reaction and is used to compensate for any drift of
background caused by spurious reactions within the sample during the time
set for reaction rate measurements.

A standard or factor value can be entered when in any of the 'Single!,
'Multi’ or 'Auto' modes.s The conversion factor is explained in the prev-
ious section. If a standard value is entered, then a comparison is made
between this value and reaction rate of the standard sample (which must be
the first sample measured) to derive a factor which is then used to calcu-
late the value of all further samples. :

If the Kinetics Mode is selected then the following display sequence will
occur:



STOP

340nm  5—- 0.214A[ Kinetics
- ' Auto
¥ __ |
STOP Single Multi Auto »| Waste Return
Single Multi i
Reference Y/N Wavelength 340om Sip for 1.00mL
Mult - I o
| . Y Y
Standard Factor Pull for 0.40mlL
Conc  0001.000 |[std. Factor Y
; S [ Settle for ls
Factor 0001.000 7
¥ Wavelength 340mm
= Delay time 00m20s -%
v Temperature on Y/N |
_ Reaction time 01m30s
O ' v
KINETICS | Y Y -
Range limits  Y/N Temperature 37%
Y I o
7 X Standard = Factor
N Upper  3.000
Standard
* - v ]
When in numeric - ‘Lower  0.000 [ Conc 0000.000
status, pressing - : L :
this key will _ ¥
display no 7 in the Select units Y/N Factor 0000.000
appropriate position - : S
. o g 4
Y Factor
. U ukat mg g uM mM M
_ Y
Note ‘the ENTER key per — uL mL dL L -
must be pressed : : A
after each display N ¥
is accepted Print parameters Y/N
¥ N
Parameters ok? Y/N
v |
The green LED remains ¥ See RUN
lit when the kinetics - 340mm  S——  0.214A »} RUN | section

parameters have been

set




3.13.3 Standard Curve Measurements

A standard curve is required to enable one to determine the concentration
of a required analyte in test samples. When using Ultrospec K in the
Standard Curve Mode there is a chome of two curve fitting methods -Linear
or Quadratic.

A linear curve is drawn by measuring the absorbance of a number of known
increasing concentrations of the particular asnalyte and plotting absorbance
versus concentration (Fig.3.6). This linear standard curve graph is then
used to read off the correct cohcentration of analyte in a test sample by
comparing its absorbance reading with that of the graph in order to relate
it to concentration (see Fig.3.6).

One of the more precise methods of

Abs. . determining the way absorbance varies

p with concentration is to analyse the
* data mathematically and attempt to
/ find the equation of the line that

Test
Samp -
Abs.

best fits the data.

The simplest and most common method

| is to assume a linear relationship

* i ' between the data points and then use
/ | the least squares method to perform a
| linear regression ansalysis to deter-

' mine the slope and intercept of the
Concentration straight line. The line drawn is is
then used to estimate concentration

Fig.3.6 Plotting a standard curve values from measured absorbance

readings.

If a quadratic standard curve is selected, it is fitted using a guadratic
least squares fit. The equation is used to check for imaginary roots and .
also for both roots less than zero concentration. The method of selecting
the correct root is as follows:

If both roots are below the value of the first standa.rd éoncentration
then the first positive root is taken, if not then the first (and
possibly only) root in the range of the standard concentrations is
taken.

Note: If less than three standard samples are used (and entered) to constr-
uct the standard curve when the quadratic curve fit method has been
selected, then the gquadratic curve fit cannot be implemenied and the
message '3 Stds: Linear fit' will be displayed and the linear curve
fit method automatically carried out instead.

if the PROGRAM key is used to store the current list of parameters (see
section 3.16) after completing a standard curve run in which a new standard
curve was generated, the standard curve data will also be saved. If this
program is recalled to carry out subsequent standard curve assays, the
stored curve will be used to calculate the concentration of unknown test
samples unless it is overwritten with new data by answering 'Y' to the
'Fresh standards Y/N ' prompt which appears after the '"RUN' key is pressed.
This prompt also appears if a standard curve is currently stored in the
working memory after RUN is pressed when in the Standard Curve Mode.

Different standard curves can be stored under different file locations in
the program catalogue. A reference sample {(user determined) is measured
prior to standard curve samples to set the background reading to zero.



3.13.4 Standard Curve Mode

Read section 3.13.5, Parameter Setting, before attempting to operate in
this mode. If the Standard Curve Mode is selected then the following dis-
play sequence will occur:

340nm S—~- 0.245A Std~curve Wash required Y/N [
: 4 ) A e
STOP - : Y- - Au :
' ~ Single Multi  Auto »| Auto-sampler = Y/N
Y Single Multi N
/ RO Yy
O No of standards & | | Waste Return -
KINETICS{ - C ' _ :
Y A Y
No of Std reps 2. Sip for 1.00mL
7 ¥ Y
Conc Std 1 0025.00 Pull for 0,40nmL
‘ . . K : ¥
When in numeric status, Conc Std 2 0050,00 Settle for 4s
pressing this key will : o i
display no 7 in the . Lo v o B
appropriate position Conc Std 3 0075.00 Wavelength 340nm
- ' C - ¥
Cone Std 4 0100.00 ‘Temperature on Y/N
Y
Linear Quadratic * Y
7 ' ; Temperature 37°c
Select units Y/N - [
- -
Y
U uvkat mg ¢ uM mM M .
* R
per -~ ul mL dL L
Y
‘ Print parameters Y/N
\ : : .
Y
N || Parameters ok? Y/N
Note the ENTER key v
must be pressed i
after each display 340mnm CELL3 0.671A .| ruw | See RUN
is accepted o section

Press



3.13.5 Parameter Setting
Note the following comments and definitions to help parameter settmg

The default values presented on the dlsplay as you proceed with parameter
setting are those which are stored in the current program. In order to
change just one parameter (for example), accept each default value as
presented by pressing the 'ENTER' key except for the parameter you wish to
change.

None of the changed parameters become permanently stored until you enter
"Y' in response to the the prompt 'Parameters OK? Y/N'. When this is done
the currently active program is overwritten with the new parameters
selected.

Note i) This also has the effect of erasing any data points stored up
until 'Y' was entered and thus subsequent pressing of the 'POST
RUN' key will cause a 'No data' error message to be displayed. -

ii) On entering 'Y', any standard curve data currently in the
working memory will be destroyed.

Whenever the 'STOP' key is pressed during parameter setting, the dlsplay
will return to the Ultrospec Mode. If you wish to re-enter the Kinetics or
Standard Curve mode then press the KINETICS/7 key again.

The 3 options presented on the dlsplay after pressing the KINETICS key
relate to the type of cell holder located in the sample chamber and whether
parallel samples are to be assayed :

Single ~ this assay option can be used with any cell holder except
Autofill. One sample is measured at a time and the resulis
are printed separately

Autofill this assay option is the same as the single mode except that
the Autofill system is used (either with or without the
Autosampler optional accessory - see IIl Ultrospec K Access-
ories, section 5). When using this mode, the Autofill (or
Autosampler) parameters must be set

Multi this assay option can be used in conjunction with either the
4 or 6 sample cell holder. All the samples are monitored in
parallel and the results printed out together. The MULTI
mode is recommended for assays which involve kinetic reac-
tions having long reaction times

Delay time the period between the start of the kinetic reaction and the
beginning of sample measurement during which the reaction
reaches its linear (zero order) phase.

Reaction time the period during which the sample is monitored



Range limits

Ref cell

Units

the user can enter upper and lower range limits, in
absorbance units, for the expected limits of absorbance of
the test samples. This allows the instrument to monitor
the absorbance so that samples. outside this range can be
flagged by '‘out of range' bemg prmted beside the relevant
sample result.

This  is & sample which lacks one essential reactant needed
for a reaction to occur and is used to measure background
absorbance. This is automatically subtracted from the absor-
bance readings of active samples prior to any calculations.

IU = International Units
ukat = microkatals

g = grams

uM = micromoles

mM = millimoles

M = moles

ul = microlitre

mL = millilitre

dL = decilitre

L = litre

Table of Parameter Setting Ranges

Delay time

Reaction time

Factor

Lower

(range limits)

Upper

(range limits)

5s — 59m 59s

2s - 59m 59s (Multi mode min. = 24 secs.)

0-5999.999
0 - 3-0
0 - 3.0



3.14

THE RUN KEY

After - the RUN key has been pressed, follow the instructions presented on
the display to initiate sample measurement. These vary depending on the
modes and parameters selected as typified by the following flow diagrams.
The RUN LED lights up during spectrophotometric measurement and therefore
during 2 kinetics run it will stay lit throughout most of the run whereas
during a standard curve run it will flash on and off intermittantly.

AT

3.14.1 Kinetics in Single Mode e e e
KIMETICE AZSAY G oY —Hg-21
RUN Dper ator

R==ay

Headings davelengths 34?Tm
Temper sfura: 25

= ; o

printed Delay times ?Bmi?s _
Feaction time: Hlmies ¢
Famdor s 17ga, BEg '

T "\\\‘-—‘-m"—.—--—"——‘.-‘_ﬂ
[ STOP

=l

Any key to proceed

¥

500 nm  S000 0.774A

Press any

key
Y
0lm00s Delay 0.7734A
Note
Delay time
countdown
Y
10m00s S001 1.598A

Sample measurement
time countdown

Y
Processing...

l

Calculation and presentation of results

.—“’——-‘_—m“"‘-..___ _,.—-""_
Sampls ramber SEE] T

Init A R Final R

Slope - B.81% Limear ity

Fezult S1.ERE IU-L

Samgle rumber SREZ

Init A 1.338 Firal H 1,215
Slope - H.B15 Lirmsarity &, 958
Result 2o.8%2 oL

The cell compartment lid must be
clesed before dark readings are
taken (4 s before the end of the
delay time)



3.14.2 Kineties in Multi Mode (E.g., 1 Reference plus. 3 Test Samples)

Note: The start solution should be added to all samples loaded in the
turret before responding to the 'Any key to proceed' prompt.

RUN

_—— Héadings

¥

No of samples 003

¥

printed: see.Kinetics in Single Mode

STOP

Any key to proceed

» 500 nm CELL6 0.,774A

Press any
key
v

0lm00s Delay O0.774A

Delay time

countdown
¥

00m23s REF 0.015A
Y

00m22s $001 0.611A
Y

00m2ls S002 0.432A
Y

00m20s S003 0.384A
¥

00ml9s —— 0.0324

Intermission|countdown
g

Note: close the 1id at least
4s before the end of the delay
time.

The samples (and reference if
selected) are counted for the
optimium number of times allowed
by the reaction time entered.

If the number of samples entered
(plus reference if selected) is
greater than the turret capacity,
then after the first set of results
have been printed the display will
return to “Any key to proceed” to
allow further samples to be loaded,

O0nlls REF 0.015A » 00m00s REF 0.015A
y Y

00ml0s S00I 0.782A 00m00s S001 1.122A
Y ¥

00m09s S002 0.6324 00m00s S002 0.957A
i Y

00m08s 8003 0.556A 00m00s S003 0.884A
Y Y

00m07s == 0.031A Processing...
L - Y

Intermission countdown

Calculation and presentation
of results: see printouts of
Kinetics in Single Mode



3.14.3 Kinetics in Auto Mode

RUN

.

Headings printed: see Kinetics in Single Mode

countdown

Y

00m45$ 5001 0.7444A

{

Processing...

500 nm S00C 0Q.774A

Y STOP
»l Lift beak to proceed .
r Lift beak
00m30s Delay 0.7734
Delay time

. Sample measurement
A _ time countdown

Sample number returns
to zero

Calculation and presentation of results:

" see Kinetics in Single Mode



3.14.4

Standard Curve in Single Mode

(E.g., 2 duplicate standards and 3 duplicate samples)

Note:

A new Standard or Test Sample must be loaded into the measurement

cell before ENTER is pressed to initiate each sample measurement.

RUN

REF Hit Enter
Y ¥
S5td 1.1 Hit Enter L
]
Std 1.2 Hit Enter .

Similar displays are presented
for the next two standard duplicates
Y

Linear fit... .
_ Y
N h_{“Edit means Y/N
Y
Y
¥ Mean Std 1 0.001A |y
Y
Mean Std 2 0.013A | 5
y
Linear fit,.,.. L
Y
| o] Mo of samples 003
¥
5001.1 Hit Enter |
¥
S001.2 Hit Enter r,.

Similar displays are presented
for the next two sample duplicates

- 350mm CELLL

0.1324

Printouts

ST CURLE S5ERY $HE St i
Hper afor

Hzssys

Wawelengths ZG8nm

Stardard 1 ZHELEER mgemb
Feplicate 8. EALE )
Feplicatse 2 H.ERZH

Mizar B, BE1E E L1, =
Standard & S, BRE mgoml
Feplicate 1 B.A1ER

Feplicete & B.014R

e B, 81Z5H SEX G2
Limsar curwe f1t

Slope B, EE1

Erter cept — H, O

Linearity 1. EEs

Sample 81

Feplicate 1 &,Q82A0

Feplicste 2 B.086308

FPeplicats 3 8,88%0

Mean Bt @Een SEX Gl
Concerdration I8.5942 mgeoml

sample @62

eplicate 1 A.598&A
mplicate &0 B.894
mplicate T 8.0
tean 4,6

SEN G
Loncentr ation



3.14.5 Standard

Curve in Multi Mode

(E.g., 3 duplicate standards and 3 duplicate samples using a 6-cell turret)

RUN

Headings printed __

Printouts

For examples of printouts see
Standard Curve in Single Mode

Y

Any key to proceed

N
Fresh standards Y/N ]
I
l'Y
REF
Y
std 1.1
™ Printout
¥
5td 1.2
¥ > Ditto
Y
Std 2.1 :
" Ete.
Y
std 2.2 e
Y
Std 3.1 N
¥
Next turret. Hit run
y
S5td 3.2 -
Y
Quadratic fit...
Y
Edit means Y/N
| 5002.2 .
(Y - see 3.14.4) | N
/ Y
L, No of samples 003 S003.1 o
Y Y
5001.1 . Next turret. Hit run [,
y X
5001.2 N Next turret, Hit run
Y Y
5002.1 | 5 350nm CELL1 0.000A




3.14.6 Standard Curve in Auto Mode
(E.g., 2 duplicate standards and n duplicate samples)

The displayed infofmation:'is the same as, _t'hat for the Si'ngle mode except
that you are asked to lift the Autofill beak where appropriate:

Printouts

RUN

‘For exampieé of printouts see
Standard Curve in Single Mode

N @ e — X
r__ Fresh standards Y/N :I
| l'y. | B
] REF - Lift -beak
¥
v
std 1.2 Lift beak - Ditto
¥ - -
Std 2.1. Lift beak > Eic. :
¥ ]
Std 2.2. . Lift beak |
Y
Std 3.1 Lift beak .
Y
Std 3.2 Lift beak [
Y
Quadratic fit--c |
Y
Edit means /N
(Y - see 3.14.4) F N
X
No of samples 003
¥
Y
5001.2 Lift beak L | S003.1 Lift beak e
¥ Y
5002.1 Lift beak . 5003.2 Lift beak .
¥ ¥
5002.2 Lift beak . 350nm CELLI 0.000A




3.15 THE POST RUN/8 KEY

The POST RUN function allows the user to look at and recal-
POST culate certain data stored during measurement of the six
RUN most recent enzyme kinetics samples. If there is no data
stored in the instrument memory on pressing this key then
No Data!' is displayed.

When the POST RUN key is pressed, the choice of options
outlined below is is possible.

When 'Data' or 'Graph' is selected for a particular sample (user enters
the sample number), a list of data points or a plot of the data points is
printed out respectively.

The time axis of the graph is marked every 10 data points, the time inter-
val between each point being determined by the number of readings per
sample selected - see section 3.17.7, '"Number of readings per sample'.

The time interval over which 10 data points. are measured appears at the
beginning of each graph printout.

If 'Y' is entered in response to the 'Expand graph? Y/N' prompt, the time
axis of the enzyme kinetics reaction slope is expanded x 8.

When 'Calc' is entered, a section of the stored enzyme kinetics reaction
slope can be selected for recalculation by entering the 'Start point' and
'End point' required to define the limits of this section and the data
relevant to this section printed out.

Note: Data from the previous enzyme kinetics run is destroyed as soon
as you enter 'Y' in response to the 'Parameters OK?' prompt after
setting parameters of the current assay run.

When in numeric status, pressing the Post Run/8 key will display the number
8 in the appropriate position.



Quit
| Quit Data Graph Calc »| 300nm CELL2 0.1324
Data Graph
Calc Note: the ENTER key must be
pressed after each display is
. _ ‘accepted o
Print  Data i _ Calc.
data Sample number. Q03 »] Start point 001
points ' . _
(see 3.17.7) _ Graph - Y (see
. Y Finish point 021 1. 3.17.7)
Scale 0/.2/1/2/3A
A Y
. If scale notj 0 or 34 Processing... .
Scale plus . ¥
offset must | offget 0.000 Printout
be less than
3A 1f less | then 3A .
/
Expand graph?  Y/N
| Y
-t Kinetics graph...
lPrintout
CE
Blm3bs

sample number
Star+ BEmBEs

Time axisz marked euvery

1. 368

Finizhk

X

=
-

T

)

—
A
it
=

T




3.16 THE PROG/9 KEY

The PROGRAM function allows the user to permanently store up
PROG to 20 programs (collections of parameters) and recall indi-
vidual ones to carry out particular assays with little or no
further need for additional parameter setting.

9 When the PROGRAM key is pressed, the user can choose one of
4 displayed options:

SAVE this saves (stores) the current list of parameters in the program
location specified (from 01 to 20) if the KINETICS key LED is on . After
the program has been stored, the instrumeni returns to exactly the same
status it was in immediately prior to program storage. If you use this
option after running a standard curve assay, you will also save the curve
fit parameters so that when you next recall there is no need to run a new
set of standards. Autofill' calibration and operatlon parameters are also
stored if appropriate.

Note If there is already a program stored in the selected location then
'Are you sure? Y/N' will be displayed. If YES is entered then the
stored program will be OVERWRITTEN WITH THE NEW ONE.

RECALL this recalls a selected program (01-20) and resets the current
program parameters to those of the recalled program. If no program exists
in the sclected location then 'No program' is displayed. '

CAT this will cause a catalogue of all the file locations stored in
the instrument memory to be printed out thus showing which locations have
program files stored in them.

LIST this will cause a list of parameters of the selected stored
program to be printed out.
* Cat
»l Save Recall Cat List | Print out the
catalogue of
Save|Recall files in the
List Memory
List
Program 02 I Print out a list
of parameters for
Save Recall selected program
I | Y

if the memory location
already contains a stored 1 4
program Loads selected program

L

Are you sure? Y/N J

B [YES

500nm CELL3 0.5434A

No Press RUN to start assay

When in numeric status, pressing this key will display the number 9 in the
appropriate position.

e



3.17 THE EXTENSION KEY

This key is used in combination with several other keys to

EXTN carry out many different functions. In each case the EX-
TENSION key is first pressed, followed by one of the other
keys described below. When the EXTENSION key is pressed the

display will present:

Extn..

When the second key is pressed, the options open to the user will be dis~
played.

When in numeric status, pressing this key will display a decimal point in
the appropriate position.

3.17.1 Extn + A Instrument Recalibration

This combination of keys will initiate an instrument recalibration routine
like that which occurs after instrument switch-on. It is included to allow
the user the assurance of being able to recalibrate the instrument if
he/she is unsure about its previous use, and to allow service personnel to
check calibration routines.

Note We recommend the removal of the sample in the lightpath from the cell

holder before the instrument undergoes a calibration routine. See
'calibration failed' error message, section 4.



3.17.2 Extn + Mode

Change Instrument Functions

This combination of keys allows several instrument functions to be selected
or changed as indicated by the display sequence outlined below:

The ENTER key must be
pressed after each
display has been
accepted

See section &, part III
Accessories, of this
instruction manual for

details of linking external printer

3.17.3 Extn + Cell Number

Adjust brightness.,.

The brightness of the greemn
display can be adjusted by

means of the cursor keys

The B8 degrees of brightness
increase or decrease in cyelic
fashion depending on which cursor

is used

Rey click? Y/N

Y

Baud rate 1200

The baud rate can be changed

by means of the cursor keys
{(range 150, 300, 600, 1200,
2400, 4800, 9600, 19200 )

External printer Y/N

A

340pm CELL3 1.457A

An external printer can
be linked via the RS232C
interface, This disconn—-
ects the built~in
printer but carries out
identical funections.

Cell Holder Replacement Routine

This combination of keys is used to initiate the turret (cell holder)
replacement routine. This routine also allows the user to check which
turret is in use without the need to open the lid of the sample chamber.

Note This routine must be

initisted before a turret is removed from the

sample chgmber. After the turret has heen replaced, this routine

allows Ultrospec K to reorganise its mode of presenting cell inform-
ation to the user. When Autofill K is being fitted into the sample
compartment, ensure that it is securely located and plugged in during
this procedure. If a water-thermostatted, multicell holder is being
used then ensure that cell holder 1 is in the lightpath and that the
tubing is not twisted before attempting this procedure otherwise the
tubes may tangle.

If this routine is inititiated after a turret has been removed from
the sample compartment, the message "Unknown turret' may be displayed.
If this happens, replace the turret, press STOP and carry out the
turret replacement routine correctly.

N



On pressing the CELL NUMBER key, follow the cell replacement routine as
outlined in the following display sequence. On changing the turret, only
one of the four possible turret recognition paths shown is carried out.

Change accessory

Change turret and
press | ENTER
) /

Single cell turret .4' Checking turret... ») Six cell turret
y or
Autofill and Peltier Y
: 7 Four cell turret

340mm  272?  0.567A | |

v

3.17.4  Extn + Peak Check ~ Simple Wavelength Scanning

A simple wavelength scanning feature which includes a plot printout (Abs.
or 3T vs wavelength) is carried out by pressing these two keys. Each dot of
the final plot represents 1 nm of wavelength but if the selected wavelength
range is less than 100 nm then the user is given the opportunity of ex-
panding the plot scale with the 'Expand graph' option which replaces the
dots with crosses spaced a greater distance apart. After the graph is plot-
ted, the position and magnitude of the peaks found are printed, even if
they aré outside the absorbance range of the scan selected.

On pressing the EXTN + PEAK CHECK key, the following options are diplayed
when in the absorbance mode (a scanning printout is given overleaf):

340 nm  S0000 0.274A
If [}

Lower 200 nm »] D2 needed if <325 nm
<325om
Y
Upper 900 nm Wavelength range 200 - 900 mm
v Select Abs Selecting a scale of OA or
Scale 0/.2/1/2/3 A scale 0%T supresses graph plotting
If scale not| 0 or 3A 1f
i <10Gnm
Offset 0.000 »f Expand graph? Y/N
range
¥
Simple scan ??7om <
: Note: scale plus offsget

Heading - wavelength range. - must be less than
Plot printout with peak identificationm, 3A
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3.17.5

Extn + Temperature

Set Date and Time

This combination of keys allows the user to set or change the date and
time. On pressing the TEMP key the display presents.

Enter date as YY-MM-DD

Enter date 86~11-15

/

14:23:00

Not
acceptable
Date 86-11-15 Y/N >
Change
Yes Accept
Y Not accept
Time 14:23:34 ¥/N »| Enter time
Change
Yes Accept *
y
340mm  $000 1.345A g

The ENTER key must be pressed after each display has been accepted. When it

is pressed,

3.17.6  Extn + Autofill

Autofill K Calibration

the time value is accepted but any seconds set are ignored.

This combination of keys allows the user to calibrate the Autofill
volume mode or to revert to time mode. When the AUTOFILL key is pressed,
the following display sequence occurs:

A/f11l Mode Time Vol

Time

Specify the time you
want the Autofill to

sip for here

Volume
Y
S8ip for 10.0s
Y
Lift beak to sample

Allow Autofill to sip from
a calibrated vessel, note
the start and stop veolumes
and calculate the volume

Lift beak

/

sipped. Enter this here
to calibrate Autofill

Volume sipped? 1.85mL

Y

340mm  S000

1.7434A

-~

Note i) Autofill

calibration

is automatically stored

in the

instrument

memory as part of currently selected parameters and can also be
stored as an integral part of a program if required.

i)

and each time a liquid differing in viscosity is used.

The Autofill should be calibrated when the PTFE tubing is renewed




3.17.7 Extn + Kinetics Number of Readings per Sample

This combination of keys allows the user to set the default number of read~
ings taken during a kinetic measurement. Any number between 2-100 can be
set and this is 21 on leaving the manufacturer. On pressing the KINETICS
key the following display is presented:

No of readings 021

This parameter should not require changing often and 21 readings will be
found adequate for most applications in the single and auto modes (see
section on KINETICS IN MULTI MODE for calculation of readings which can be
taken when in this mode). However, if very short or very long reaction
times are encountered, then the number of readings can be changed.

Note i)  The maximum rate of readings per sample is 1 per second and so if
the reaction time in seconds is less than the requested number of
readings, this will result in fewer readings than requested.

ii) If a large number of readings is selected then the data process-
ing time will increase.

3.17.8 Extn + Program Baseline Storage

This combination of keys allows the user to transfer baselines from tempor-
ary to permanent memory for either the tungsten lamp (W), the tungsten plus
Dy lamp (W+D), or both of these two alternative lamp modes.

On pressing the PROGRAM key the following options will be displayed:

Baseline W W+P Both

Y

Are you sure? Y/

Y

340nm  CELL3  0.654A

Note If any baselines are currently stored in the memory, then this func-
tion will overwrite them.

ey



3.17.9 Extn + Set Ref New Baseline Creation

This combination of keys allows a new temporary baseline to be created
under the lamp conditions selected (either tungsten or tungsten +
deuterium). Wait at least 1 hour after instrument switeh-on before
attempting this function.

It takes an average time of 4 minutes 10 seconds to create a new baseline
when using the tungsten lamp only, and 5 minutes 13 seconds when both lamps
are used.

On pressing the EXTN + SET REF key, the display will present:

Creating baseline...

4 - 5,5 min
1

340nm CELL3 0.0004

3.17.10 Extn + Print Setting the Auto Print Mode

This combination of keys allows the Auto Print Mode to be selected. If 'Y’
is entered in response to the 'Auto print Y/N', every time the Autofill
beak is lifted or the multi-cell turret changes position the information
presented on the display will be printed out along with the time.

Autoprint Y/N

Y
340nm 5000 1.321A

WARNING Extn + < will request an access code which if correctly given
will bring into use utility functions which are reserved for the
sole use of service engineers. Inadvertant use of these utilities
may cause resetting of all software and loss of stored programs
and baselines.






4. ERROR MESSAGES

An error message will be displayed when either a fault condition arises or
an operator error is made. All error messages require a response before the
instrument can be operated further. However, if the various responses fail
to allow this then contact an LKB service engineer for advice. The table
below lists the error messages and the appropriate response to each one.

Error Message Response
No baseline Press 'ENTER' if you want to continue

operating the instrument without a
baseline. To create a new baseline
press the Extension key followed by
Set Ref (see section 3.17.9). To
transfer this baseline to permanent
memory use the Extn + Program keys
(see section 3.17.8).

Calibration failed This indicates that the light path is
blocked. Trace and remove the reason
for the blockage which might be due
to a drop of water in the flowecell
for instance. Also check to. see if
any tubing 1is blocking the light.
Switch OFF Ultrospec K and then ON
again to recalibrate the instrument.
We recommend removal of the sample
in the lightpath from any cell hol-
er before undergoing a calibration
routine.

No peltier fitted This indicates that the TEMP key was
pressed without the Autofill install-
ed. If the Autofill is installed .in
response to this message then ensure
that the Extn + Cell No. keys are
used to enable the instrument to
recognise the new cell holder (see
section 3.17.3).

No Autofill Fitted This indicates that the AUTOFILL key
was pressed without the Autofill in-
stalled. Follow the same response as
that outlined above.

Incompatible turret This indicates that the program being
used 1is incompatible with the cell
holder installed. Change either the
program or c¢ell holder to achieve
compatibility. If the latter, then
the Extn + Cell No. keys must be used
to identify the cell holder (3.17.3).



Unknown turret

Zero slope

No data!

No program

D2 lamp failure

D2 lamp not struck

If the 6-cell turret has been fitted
into the sample compartment but not
screwed down firmly with the result
that it rotates: loosely, this message
may be displayed on operation of the
instrument. Cancel the message by
pressing STOP and then carry out the
turret replacement routine correctly
as described in section 3.17.3,

A zero slope has been calculated when
in Standard Curve Mode.' Check the
values reported for the standards.
Cancel the message by pressing STOP
and then re-read the standards.

This indicates that there is no data
stored in the instrument when the
POST RUN key is pressed to recall
data stored during measurement of the
most recent enzyme kinetics samples.
See section 3.13.5, Parameter Setting
for further details.

This indicates that a program does
not exist in the catalogue location
selected when using the PROG(RAM)
key to recall a stored program.

The deuterium lamp is no longer work-
ing. Check fuse (F6) and/or replace
lamp. See section 5.2

This message is cancelled by pressing
the STOP key.

The deuterium lamp has failed to
strike at its first attempt. Allow
lamp to cool for a few minutes before
pressing the D9/1 key again.

This message is cancelled by pressing
the STOP key.



5. MAINTENANCE

WARNING If the eover is removed when the deuterium lamp is switched on,
. ..high: DC voltages and high levels of UV radiation. are present. UV
 protection eyeshields with side wmdows must. be worn. and prolong-

ed exposure avoided.
- When the . instrument is ON and the cover removed, ensure that
nothing penetrates the fan guard and contacts the rotating blades.

Only the instrument lamps, fuses and air filter can be maintained by the
user. Any other maintenance operation, rectification or repair must be
carried out by an LKB service engineer. ' LS :

5.1 LAMP OUTPUT CHECK

With a new instrument, a stored baseline should ensure that a clear light
path readmg at any, wavelength is typiecally within + 0.035 absorbance units
of zero. As the. lamps age however, their output reduces and the stored
baseline becomes less flat; it will show greater deviations from zero (or a
spread of more than 0.070 AUs around zero).

If a permanent basehne has NOT been stored during the life of the instru-
ment, the absorbance value dzsplayed at 325 nm for tungsten and at 200 nm
for deuterium (Dg) when using a clear light path will indicate the redue-
tion in energy caused by lamp aging. The acceptable range for the tungsten
lamp is + 0.2 AUs and for the deuterium lamp is + 0.25 AUs.

If new permanent basehnes HAVE been re-stored dur:ng Iamp aging, the
values obtained when measuring clear beams will not indicate the total
reduction in lamp energy caused by aging. o .

The Dz larnp,:ha_s a .lif_e indxcator fltted' on. its power supply connector
circuit board (see Flg 5.2). This indicator has & range of 1,000 hours and
moves from right to left to show the the age of the lamp. If for any reason
a reduction of Dg lamp energy is suspected, the lamp age indicator ‘should
be read before a decision is made to either replace it or reallgn it.

Mlsahgnment or reduced light output from the tungsten or Dz lamp results
in an increase in absorbance Reahgn or replace the lamps as approprlate.

5.2 LAMP REPLACEMENT

WARNING The. deuterium and tungsten larnps become very hot during use.
. Ensure that they are cool before changing them. We recommend that
an LKB sevice engineer replaces the deutermm lamp.

To replace either of the two lamps proceed as follows::
i) Switch OFF the instrument and disconnect the mains input.
ii)  Release the instrument cover by unscrewing the two serews under
the front edge of the instrument base either side of the sample
_ compartment, and the two screws on either s:de of the cover at
‘the back of the instrument. Lift the cover upwards and tilt
: ‘backwards taking care to clear the connecting ribbon cable.
©iii) Remove the two SCTews . holdmg the 1amp cover in position and
L llft off . P ,

Note: If either lamp is aééi&enﬂy'foucﬁea*'53’{ fingers, the glass must
be cleaned with methanol,
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Fig.5.2 Lamp power supply eonnections

iv) To remove the D9 lamp from the
(B) Hidden: holder, unscrew the terminal
RS _ screws on the D9 printed circuit

Fig.5.1

v)

vi)

vii)

board (Fig.5.2), unscrew the two

locating screws (A) (Fig. 5.1)

Lamp compartment and remove the lamp assembly.

o Unscrew the two holder screws

" (B) and clamp screw (C) to re-
lease the lamp. -

To replace the D9 lamp, place the lamp squarely in the clamp and
holder assembly and fit screws (C) and (B). Refit the holder to
the frame. Connect the lamp supply leads to the terminal block.
To remove the tungsten lamp, slide the lamp out of the elip.
Slide the replacement lamp into the elip. '

Focus the lamps as described in the next section, place the lamp
cover in position and replace the retaining screws.
Note:Ensure the lamp supply leads do not obstruct the light path.

viii)Refit the instrument cover.

5.3 LAMP ALIGNMENT

To focus either lamp, proceed as follows with the instrument switched ON:

1)

ii)

Remove the instrument cover. '

Coarse adjustment: Switch on the lamp to be focussed and slacken
the clamping serew (D) or (E) as appropriate (see Fig.5.3). Place
a piece of white paper over the window into the monochromator and
vary the vertical and horizontal adjusting screws (F) and (G) or
(H) and (J) to eentre the light beam on the window (Fig.5.3). En-
sure the filter wheel is in the open position on the relevant
light beam. '

Fine adjustment: Expose the detector lens to view by securing
the photometer shutter open (located inside the cell compartment
towards the right hand ‘side) with a piece of adhesive tape.
Ensure that the tape does not cover the lens or obscure the light
path.Cover the cell compartment with 'a piece of black paper or,
cloth to exclude room light. Select instrument transmission mode
and turn one lamp adjustment screw a little.



Fig.5.3 Lamp adjustment screws

5.4 FUSE REPLACEMENT

Before further adjustment, allow
a few seconds for the display to
stabilise. This procedure should
be continued until the maximum
value is displayed. Repeat this
procedure for the other adjust-
ing screw. Set the wavelength to
360 nm when adjusting lamps..
Note During fine adjustment, the lamp
adjusting screws should be moved
by very small increments.
ili) Re-tighten the clamping secrews,
remove tape holding shutter and
refit the instrument cover.

Note After . changing and . aligning
lamps, a new permanent baseline
should be created and stored
{see section 3.17.8 & 9).

Details of how to load fuses into Ulf_rbspec K are given in section 2.1.

5.5 AIR FILTER CLEANING

e

Fig.5.4 The air filter

The air filter (Fig.5.4) is situated
behind the air cooling fan plate
located on the left hand side of the
instrument cover.. It is removed by
unscrewing the two plate retaining
secrews and lifting it out. The filter
should be cleaned at regular
intervals by washing it under running
tap water and then drying it
thoroughly at room temperature before
replacing it.

Note Switeh OFF Ultrospee K before
removing and cleaning the air
filter.



5.6 BATTERY REPLACEMENT

The non-volatile RAM memory, (which is used to store permanent baselines,
assay programs and powers the instrument clock) is protected for up to 5
years by means of a long life 3V lithium battery, size DL2N (CR2N).

However, in order to make sure that this memory is fully protected towards
the end of the battery life, we recommend that the battery is replaced
after approximately four years.

WARNING Print out all stored program parameters before changing the
battery because these are lost once the battery is removed. The
printed parameters can be used to enter and re-store the programs
after a new battery has been installed.

A new battery is installed as follows:

a) - Switeh OFF Ultrospeec K and remove its cover (see 5.2). The battery

~~ will be seen on the front panel of the circuit board compartment.

b)  Remove the positive lead from the top plate of the battery holder and
unscrew the top plate.

¢) Take out and replace the battery, positive terminal upwards.

d) Replace the top plate, lead and instrument cover.

e) Switeh Ultrospee K back ON.

f) Create and store new baseline (see sections 3.17.8/9).

g) Enter new date and time (see section 3.17.5).
Note This is essential for accurate Autofill and Kkinetics timings and

hence for correct operation of the instrument.

h) Enter and re-store individual programs (see section 3.16) using the

parameters printed out prior to battery replacement.

Note Instrument warranty becomes invalid if non-authorised personnel earry
out maintenance procedures other than those detailed above.

e,



6. RS232C INTERFACE

An RS232C interface port (see Figs.2.1 and 6.1) is fitted on the rear panel
of 4053 Ultrospec K to enable an external mierocomputer to control the
operation of the instrument or to allow a printer to be connected for prod-
uction of hard copy results. This port is initially set to a data rate of
1200 baud, but this rate can be altered by means of the Extn + Mode keys as
described under section 3.17.2.

Any meaningful sequence of keys pressed on the Ultrospec K keyboard may be
sent as binary ASCII code according to the reference table presented below,
and will be interpreted immediately on receipt as if the corresponding
key(s) had been pressed in the same order.

In addition to the listed symbols, "?" (3FH), which does not exist on the
Ultrospec K keyboard, may be sent. In this case Ultrospec K will respond by
transmitting via the RS232C interface an ASCII string representing the
reading which may include one or more " " (20H) as padding depending upon
the mode in which the instrument is being used.

Communications Ci-bss—Reference Table
4053 Keyboard ASCII Hex Decimal

SET REF  'S' 53H 83

STOP (Halt) . - 'H' = 48H 72
PRINT 1p 50H 80
BEAK 'M'  4DH 7T,

(Left ecursor) = <! ica 60
(right eursor) '>* 3EH 62

ENTER (CR) ODH 13
RUN 'R 52H 82

. " 30H 48
D2 _ e 31H 49
MODE 2 32H 50

CELL NUMBER 3 33H 51
PEAK CHECK 3 34H 52

TEMP 5t 35H 53

AUTOFILL 6" 36H 54

KINETICS il 37TH 25

POST RUN 18t 38H 56

PROG 194 39H a7

EXTN Tel 2EH 46

does not exist 17 3FH 63 refurns 4053 status reading in
ASCII

Note There are keypress sequences not desecribed above which may affect
Ultrospec K and make it appear the the instrument has developed a
fault (e.g., the keyboard will not respond). These command sequences
were used during manufacture or are used when serviecing. Persistent
commands can be terminated by pressing the STOP key, ASCII "H" (48H).
If the STOP key fails to solve the problem then switech off the
instrument and then on again.



6.1 RS232C CONNECTOR

The RS5232C connector (Flg 5. 1) pins have the following functions::

Pin No. Slgnal Tltle Functlon .

1 Shield Cable shielding

2 Receive data Data from microcomputer

3 Transmit data Data to mlcrocomputer/prmter
7 :

Ground : Ground

(Tﬁis cohfiguration éon.forms to a DCE - data communication equipment)

6.2 LKB NET CONNECTOR .. | | | :
The LKB Net cbnnector (Fig. 61) is also located on. .the back panel of the

instrument-and its presence takes into account future development of LKB
instruments which ecan be lmked to UltI‘OSpeC K. _

The followmg table IIStS the LKB Net

13 : 1 connector plns and their signals:

LKB Net Pm Connectlons
7

CO0O0CO0OO0ODOD0OCOOO O

OCO0OO0O0OO0O00O0OO0O00OO0
Pin No '+ Signal Title

Status

Shield

Stop

Start:
Ground
Disable out
Data

" Disable in
Not connected

25 14
RS5232C Connector

5 1

00000
C 000

9 6
L.LKB Net Connector

00~y U LN

Fig.6.1 RS232C and LKB Net
Connectors

Note Both connectors are fitted to the rear panel with jack screw posts.
RS5232C or NET cables should therefore be fitted with 4.40 UNC jack
screws to provide good connection without the possibility of acciden-
tal disconnection. The jack screw ports are also earthed and so if a
cable is used which is screened, the screen can be connected to the
jack screws to provide maximum interference protection.

e,
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1. INTRODUCTION

Autofill K is an automatic microvolume sampling device which incorporates a
Peltier heating/cooling element, pump system, flowcell and associated tub-
ing. It comes as standard with Ultrospec K and is already fitted into the
cell compartment when supplied to the customer. The Autofill is controlled
by the electronics of Ultrospec K to which it is linked inside the cell
compartment by means of a lead and connector. Parameter setting for micro-
volume sampling is carried out by using the spectrophotometer keyboard and
the unit can be easily calibrated directly in sample volume units.

Autofill K can be used in any of the Ultrospec K measurement modes.

1.1 SPECIFICATIONS

Principle ' Peristaltic pump
Modes _ Sample recovery, sample to waste and
. wash
Volume range 0.25 to 9.99 mL
Volume setting _ Time or volume modes with calibration
o N facility
Floweell 10 mm pathlength; 80 ul volume
_ _ UV grade silica |
Temperature control '  Peltier heating/coocling element
Temperature range 20 to 50°C in 1°C steps
Temperature accuracy + 0.1°C at 37°C
Temperature stability o + 0.10C at constant ambient temp.
Cross contamination typically 0.5% for 1 mL of aqueous
_ _ _ solution
Pump materials Pumphead tubing 1.6 mm ID 1.6 mm wall

thickness Marprene (product of Watson
-Marlow): transport tubing 1.0 mm ID
0.5 mm wail thickness PTFE

We reserve the right to alter specifications without notice in accordance
with our policy of continuing product development and improvement.

1.2 FITTING AUTOFILL K TUBING

Ultrospec K (4053-011/012) is supplied with Autofill K located in the cell
compartment but without its tubing fitted: the tubing, flowcell, beak
assembly and waste reservoir is supplied separately as a Fluidies Kit.
Before fitting the tubing as outlined below, remove Autofill K from the
Ultrospec K cell compartment to facilitate this procedure.

The 4053 Fluidies Kit contains the following items:

4001-184 Flowcell 1ncludmg inlet and outlet transport PTFE tubing
40 00 5143 Light shield grommet (black plastic blanking plug)

41 52 0245 A length of PTFE transport tubing

42 00 5136  Marprene pump tubing

4153 0112 Waste reservoir bottle

40 00 5152 Modified bottle top
40 00 7168 Beak assembly



Autofill K is fitted with tubing as follows (refer to Fig.1l.1):

a) Take the beak assembly and feed
the piece of transport tubing with
the shorter knurled finger screw
through from the pivot end (see
Fig. 1.1) until a few centimetres
exit from the other end. Unscrew
the knurled pivot screw from the
pump assembly, place the beak
assembly onto the pivot screw and
replace the screw in the pump
assembly. Tighten the pivot screw
and ensure the beak assembly moves
freely up and down to operate the
microswitch.

b) Remove the protective tape from
the top of the flowecell and screw

the inlet PTFE transport tubing

Fig.1.1 Fitting Autofill K tubing from the beak assembly into the

top of the flowcell directly above

the white arrow painted on the front of the flowcell. See Fig 1.1.

a)

d)

e)

£

g)

h)

1

i)

Screw the outlet PTFE transport tubing (by means of the longer, knurled
finger screw) into the top of the flowcell.

Place the flowcell in the flowcell compartment. The tubing exztmg from
the Autofill beak should be pulled out until the tubing slack 1s taken

up to leave it routed as indicated in Fig.l.l.

Cut the flowcell outlet PTFE fransport tubing to a le'ngt'h of 15 cm and
push the free end 1nto one end of the Marprene pump’ tubmg unt11 a tight
fit is achieved.

Push one end of the PTFE transport tubing supphed (41 52 0252) 1nto the
other end of the pump tubing until a tight fit is achieved.

Raise the transparent plastic lid of the pump head compartment, lay the
flowcell end of the pump tubing in its locating slot and then feed the
tubing around the backplate by rotating the pump rollers by hand in a
clockwise direction to lead the tubing into the correct position as
indicated in Flg l.1. '

Note Ensure that the PTFE transport tubing does not cause kinking of
the pump head tubmg when both types of tubing are connected and
the pump tubing is fitted in the pump compartment.

Lay the outlet end of the pump tubing in its locatmg slot, fit each end
of the pump tublng into the two sprung white plastic clamps by pulhng
back the higher inside arm of each clamp, and then ciose the pump com-
partment lid.

Feed the transport tubing which goes to the waste reservoir bottle (and
connected to the pump tubing) through the hole in the light shield
grommet and pull until the tubing slack is taken up and left under
slight tension. Before Autofill K is used, the free end of the waste
tubing should also be pushed through the hole m the bottle top screwed
onto the waste reservoir bottle.

Replace Autofill K in the Ultrospec K cell compartment ensurmg that
when the light shield grommet is fitted onto the front lower lip of the
cell compartment, it passes over the base of the Autofill beak. See
following section 1.3, Fitting Autofill K, before replacing Autofill K.

Note Before operating Autofill K, ensure that you have carried out the
cell holder identity procedure as described under section 3.17.3
in part I of this instruction manual.



1.3 FITTING AUTOFILL K

Autofill K is refitted as follows affer removing a multi-cell holder or
single cell holder including the accessory baseplate:

a)

b)

e)

d)

f)

Remove the small black plastic blank currently fitted into the front
lower lip of the cell compartment {(and save for re-use).

Place the Autofill in the cell compartment so that the two front and
single rear knurled mounting screws locate with the corresponding three
threaded holes in the floor of the cell compartment. Cheek that the pos-
ition of the Autofill and flowcell (which should be full of bubble-free
water) is optimal by moving the baseplate until a minimum absorbance
reading is obtained. To avoid baseplate distortion, carefully tighten
each of the mounting screws a small amount clockwise until the screws
are 'finger tight' (reverse this procedure for Autofill removal).

Plug the Autofill lead into the socket provided in the left hand wall of
the sample compartment and lock the connector.

Fit the slotted black plastic blank (light shield grommet) required for
the Autofill over the Autofill beak and onto the front lower lid of the
sample compartment. The tubing to waste should already be fitted
through the hole in this blank but if it is not (as when fitting the
tubing - see Fig.1.1) then pass it through the hole before fitting the
blank.

Close the cell compariment cover.

Use the Extn + Cell No. keys of Ultrospee K to carry out the cell holder
identity procedure as described under section 3.17.3 in part I of this
instruction manual.






2. AUTOFILL OPERATION

Autofill K can be used in any of the Ultrospec K measurement modes:

In the basiec Ultrospee measurement mode simply by pressing the AUTO-FILL/6
key after which the Autofill parameters are set, see section 3.12, part I..

In the Kinetics measurement mode by either:

a) pressing both the AUTOFILL/6 key (after which the Autofill
parameters are set) and KINETICS/7 key (after which the Kineties
mode is selected, Autofill use is selected and the kinetics
parameters set), see section 3.13.2, part I.

b) recalling a stored program which already incorporates Kkinetic
mode and Autofill parameters by pressing the PROG/9 and RUN keys

In the Standard Curve rﬁeasurement mode:

a) pressing both the AUTOFILL/6 key (after which the Autofill
parameters are set) and KINETICS/7 key (after which the Standard
Curve mode is selected, Autofill use is selected and the standard
curve parameters set), see section 3.13.4, part I.

b) recalling a stored program which already incorporates standard
curve mode and Autofill parameters by pressing the PROG/ 9 and
RUN keys :

Autofill K parameter setting is described in section 3.12, part I of this
instruction manual.

Autofill calibration is deseribed in section 3.17.6, part I of this in-
struection manual.

Whenever an Autofill program is fully
operational, the instruection 'Lift
beak' will be displayed at appropri-
ate times during the assay run. This
is carried out by lifting the Auto-
fil beak with either a test tube,
beaker or other suitable vessel as
shown in PFig.2.1. This momentary
action will draw the required volume
of test. sample into the correct
position - in the floweell and initiate
sample measurement.

When you hear a 'beep' sound, remove
the sample vessel to allow the 'pull’
volume to be drawn in. You have 1 s
in which to do this before the 'pulll
Fig.2.1 The lift beak action volume is drawn in.

When the Autofill K parameters are being set, you will be asked to enter a
time for the 'pull'. This refers to the pull volume which is the volume
required to pull the sip volume into the optimum position in the flowcell
(equ)ivaient to the volume of air drawn in behind the sip volume to achieve
this). -



Both the sip and pull volumes are
illustrated in Fig.2.2 opposite.
After the beak has been lifted by the
sample vessel, the sample volume is
drawn into the tubing as illustrated
in the first two diagrams of the seg-
uence shown in the figure.

When the 'beep' sound is heard the
vessel should be removed to allow the
pull volume to be drawn in. A pro-
grammed delay time of 1 second after
the 'beep' has sounded allows you to
remove the sample vessel before the
pull action begins.

The third diagram in Fig.2.2 shows
the optimum position of the test sam-
ple in the flowcell after the pull
time has elapsed.

The fourth diagram illustrates the
the flow of test sample or wash sol-
ution from the input vessel through
the floweell and out to waste.

=)

‘: ==

1
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Fig.2.2 Liquid flow sequence after Fig.2.3 Position of 'buffer tubing
lifting the Autofill beak

If you want to save test samples for further analysis then we recommend the
use of an extra length of cleaned 'buffer' tubing fitted as shown in Fig.
2.3. This will allow each sample to be returned after measurement to a
collecting vessel with no (or minimal) contamination from the larger pump
tubing with which samples will have no contact.



3. MAINTENANCE

Only the Autofill K flowcell and pump tubing are user maintained. Any other
maintenance operation or rectification requires an LKB service engineer.

3.1 GENERAL MAINTENANCE

The following procedure should be carried out to maintain ecleanliness of
the unit, minimise sample contamination and prolong tubing life:

a} At the end of each working day, flush the system with a dilute solution
of suitable non-residual surfactant detergent and leave the system
filed with solution. Before commencing operation, flush the system with
a sufficient volume of distilled water.

b} Release the tension of the pump tubing by removing it from the pump head
compartment (see section 3.3 below) if the Autofill unit is likely to
remain unused for long periods.

3.2 FLOWCELL CLEANING

The floweell should be cleaned at regular intervals. Cleaning is necessary
when small air bubbles form and remain in the flowcell upon filling.
The flowceell is cleaned as follows:

a) Prepare a suitable cleaning solution (such as methanol or a non-residual
surfactant detergent).

b) Using the Autofill wash mode (see section 3.12, part I of this instruc-
tion manual), flush the flowcell and associated tubing thoroughly with
the cleaning solution.

¢) Flush the system through with a sufficient volume of distilled water,
again using the wash mode.

If the above procedure fails to clean the flowcell sufficiently, then per-
form the following more vigorous cleaning procedure:

a) Remove the tubing conneectors from the top of the floweell.
b) Introduce a suitable ecleaning solution (such as a dilute chromic acid
solution)} by means of a syringe and ideally leave overnight
WARNING CHROMIC ACID IS CORROSIVE AND TOXIC.
HEAT IS GENERATED IF CHROMIC ACID IS MIXED
WITH WATER. HANDLE WITH CARE.

¢) Remove the cleaning solution using a syringe.

d) Reconnect the tubing connectors. :

e) Flush the floweell with a suffunent volume of distilled water using the
Autofill wash mode.



3.3 REPLACING PUMP TUBING

To replace the Auto'fill.pump tubing proceed as follows:

a) Switch OFF Ultrospec K.

b) Raise the transparent plastic cover of the pump head.

¢) Remove one end of the pump tubing from the sprung white plastic clamp by
puliing back the higher inside arm of the clamp. Unwind the tube from
the pump head compariment, rotating the pump head by hand while doing

this to facilitate the operation.

d) Remove the other end of the pump tubing from its clamp as described

above.

Fig.3.1 Positioning of Autofiil

tubing

i) Close the plastic pump head cover.

i) Switch Ultrospec K back ON..

e)

£

g)

h)

Pull out the PTFE transport tubing
from each end of the Marprene pump
tubing. _

Connect a new piece of pump tubing
200 mm long, as supplied by LKB,
to the two pieces of PTFE tubing.
Ensure that the new tubing is
pushed fully onto the connectors.
Refit one end of the pump tubing
into the locating slot of the pump
head compartment and then feed the
fubing around the backplate by ro-
tating the pump rollers by hand to
lead the tubing into the correct
position. o

Refit the other end of the pump
tubing into the locating slot.
Ensure that the PTFE transport
tubing lines do not cause kinking
of the Marprene pumphead tubing
when the latter is reconnected,
and that the tubing is under
slight tension.

k) Operate the system in both the waste and return modes (see section 3.12,
part I of this instruction manual) a number of times to ensure that the
pump tubing is located and functioning correctly. The correct liquid
flow when in the waste mode is shown in Fig.3.1 as are the correct tube

connections and positioning.

1) Flush the system with a suitable non-residual surfactant detergent
followed by a large volume of distilled water.

Note Instrument warranty becomes invalid if non-authorised personnel carry
out maintenance procedures other than those recommended in the user
maintenance sections of this instruction manual, or if they carry out

repair work.



I11

Ultrospec K
Accessories






1. 4072 CELL AND TEST TUBE HOLDERS

1.1 4072-001 FINGER SCREW

The accessory finger screw must be used with each of the six and four-
position accessory cell holders. The threaded end of the finger screw
passes through the central location hole of the multi-cell holder and is
used as such to locate and secure the cell holder in the cell compartment.

1.2 4072-100 BASEPLATE

The accessory baseplate (Fig.1.1) is secured to the bottom of the cell
compartment and is used as a fixed base on which single cell and test tube
holders can be located. This baseplate must be used with the following
accessories: : .

4072-020 CeIl holder for a smgle rectangular cell or flowcell of up to 10
G mm pathlength

4072~030 Cell holder for a single rectangular cell or floweell of up to 50
D mm pathlength. .

4072~050 Cell holder for a 100 mm pathlength cylindrical cell

4072-061 Test tube holder for test tubes 9-16 mm OD and up to 100 mm in

height .
4072-070 Single water heated cell. holder for cells of up to 40 mm
pathlength = .
1.2.1 INSTALLATION

The accessory baseplate is installed as follows:

a) Raise the cell compartment cover
of Ultrospec K and remove the six
or four-position cell holder, or
Autofill K if present.

b) Place the accessory baseplate into
the cell compartment so that the
three knurled mounting screws
locate with the threaded holes in
the cell compartment base.

e} To avoid baseplate distortion,
carefully tighten each of the
mounting screws a small amount
clockwise wuntil the screws are
Yinger tight'.

d) To avoid baseplate distortion on
removal, the reverse of procedure
¢) should be carried out.

Fig 1.1 Accessory baseplate



1.3 4072-015 FOUR-—POSITION CELL HOLDER

The four position long pathlength cell holder ' (Fig.1.2) can acecommodate
cells of up to 50 mm pathlength. It is used in conjunetion with the 4072-
001 finger screw accessory. ' : : '

1.3.1 '_ INSTALLATION

The 4072-015 cell holder is installed as follows:

a) Raise the cell compartment cover
of Ultrospec K and remove either
Autofill 'K or any other cell hol-

- der- (and baseplate if necessary)
© present.- e : '

b} Place the four-position cell
holder in the cell compartment so
that the eentral knurled mounting
serew locates - with the central
threaded hole in the cell holder
pulley, and the off-centre loecat-
ing peg fits into the well provid-
ed in the pulley. Tighten the
screw 'finger tight'.

¢) Ensure that the correet blanking
plug is fitted on the front lower

Fig.1.2 Four-position ecell holder lip of the sample compartment.

d) Close the cell compartment cover.

e) Use the Extn + Cell No. keys to carry out the cell holder identity
procedure as described under section 3.17.3 in part I of this
instruction manual. -



1.4 4072-088 WATER HEATED FOUR-~POSITION CELL HOLDER

The water heated four position cell holder (Fig.1.3) can accommodate cells
of 10 mm pathlength only. It is used in conjunction with the 4072-001 fin-
ger screw accessory and a circulating water bath. oo . - .

1.4.1 INSTALLATION

The 4072-088 cell holder is installed as follows:

a) Raise the cell compartment cover

: of Ultrospeec K and remove either
Autofill 'K or any other cell hol-
der (and baseplate if necessary)
present.. - ' :

b) Place the 4072-088 cell holder in
the cell compartment so that the
central - knurled mounting  screw
locates with the ecentral threaded
hole in  the ' cell : holder pulley,
and the: off-centre locating peg
fits into the well provided in ,the
pulley. Ensure that cell 1 is in
the light path. Tighten the screw
finger tight'.: '

¢) Locate the small plastic block and
spacer supplied and lead the two
water pipes (tubing) through the
holes provided. (See Fig.1.6 sec-

: tion 1.6).

d) Remove the small black plastic
S . . blanking plug: fitted -on the front

Fig.1.3  Water heated four-position lower lip of the cell compartment

cell holder: (and save for future use).

e) Lead the two water pipes (tubing) through the hole created and
through the replacement blanking plug provided. Fit the blanking
plug.

f) Fit the small plastic block to the lower left corner of the cell com-
partment with the screw and spacer allowing sufficient slack in the
pipes to allow the cell holder to rotate.

g) Connect the water pipes to a standard laboratory circulating water
bath.

h} Close the cell compartment cover.

i} Use the Extn. + Cell No. keys to carry out the cell holder identity
procedure as described under section 3.17.3 in part I of this instrue-
tion manual.

Note i) To avoid overly twisting the cell holder tubing, this accessory
will rotate fully in one direction followed by a full rotation in
the opposite direction.

ii) Allow test samples to reach the required temperature before
performing measurements.



1.5 4072-005 SIX-POSITION CELL HOLBER

The six position long pathlength cell holder (Fig.1.4) can accommodate
cells of up to 10 mm pathlength. To aid identification, position 1 cell
holder is blue, positions 2 to 6 being black. This cell holder is used in
conjunction with the 4072-001 finger screw accessory.

1.5.1

INSTALLATION

The 4072-005 cell holder is instéﬂed as follows:

Fig.1.4

Six-position cell holder

a)

b)

c)

d)
e)

Raise the cell compartment cover
of Ultrospec K and remove either
Autofill K or any other cell hol-
der (and baseplate if necessary)
present.

Place the six-position cell holder
in the cell compartment so that
the central knurled mounting screw
locates with the central threaded
hole in the cell holder pulley,
and the off-centre locating peg
fits into the well provided in the
pulley. Tighten the serew 'finger
tight'. _

Ensure that the correct blanking
plug is fitted on the front lower
lip of the sample compartment.
Close the cell compartment cover.
Use the Extn + Cell No. keys to
carry out the cell holder iden-
tity proecedure as described under
section  3.17.3 in part I of this
instruction manual.



1.6 4072-090 WATER HEATED SIX-POSITION CELL HOLDER

The watef heated six position cell holder (Fig.l.s) can accommodate cells
of 10 mm pathlength only. It is used in conjunction with the 4072-001 fin-
ger screw accessory and a circulating water bath.

1.6.1 INSTALLATION

The 4072-090 cell holder is installed as follows:

Fig.1.5 Water heated six-position  Fig.1.6 Fitting the tubing
. cell holder

a) Raise the cell compartment cover of Ultrospee K and remove either Auto-
fill K or any other cell holder (and baseplate if necessary) present.

b) Place the 4072-090 cell holder in the cell compartment so that the cen-
tral knurled mounting serew locates with the central threaded hole in
the cell holder pulley, and the off-centre locating peg fits into the
well provided in the pulley. Ensure that cell 1 is in the light path.
Tighten the serew 'finger tight'.

¢) Locate the small plastic block and spacer supplied and lead the two
water pipes (tubing) through the holes provided. (See Fig.1.6).

d) Remove the small black plastic blanking plug fitted on the front lower
lip of the cell compartment (and save for future use).

e) Lead the two water pipes (tubing) through the hole created and through
the replacement blanking plug provided. Fit the blanking plug.

f) Fit the small plastic block to the lower left corner of the cell com-
partment with the screw and spacer allowing sufficient slack in the
pipes to allow the cell holder to rotate.

g) Connect the water pipes to a standard laboratory circulating water bath.

h) Close the cell compartment cover.

i) Use the Extn. + Cell No. keys to carry out the cell holder identity
procedure as described under section 3.17.3 in part I of this instrue-
tion manual.



Note i) To avoid overly twisting the water heated six-position cell
holder tubing, this accessory will rotate fully in one direction
followed by a full rotation in the opposite direction.

ii) ~ Allow test samples to reach the required temperature before
performing measurements.

1.7 4072-020 SINGLE CELL HOLDER

This cell holder (Fig.1.7) accommodates a single cell of 10 mm pathlength
and must be used with the 4072-100 baseplate accessory.

1.7.1 INSTALLATION

The 4072-020 cell holder is installed as follows after removing Autofill K
or a multi-cell holder: L : L

a) Install the 4072-100 baseplate as
deseribed in section 1.2.1 above.

b) Place the' cell : holder onto the
baseplate so that the two knurled
mounting screws locate with the
threaded holes in the baseplate.

e) Carefully tighten each .screw a
small amount until the screws are
finger tight'.

d) Ensure that the correct blanking
plug is fitted on the front lower
lip of the sample compartment.

e}Close the cell compartment cover.

f) Use the Extn. + Cell No. keys to
carry out the cell holder identity
procedure as described under

Fig.1.7 Single cell holder section 3.17.3 in part I of this

instruction manual.




1.8 4072-030 SINGLE RECTANGULAR CELL HOLDER -

This cell holder (Fig.1.8) aceommodates a single rectangular cell of up to
50 mm pathlength or a flowcell of up to 50 mm pathlength. The 4072-100
baseplate accessory must be used with this eell holder.

1.8.1 INSTALLATION

The 4072-030 cell holder is
or a multi-cell holder:

Single rectangular éeil
holder

Fig.1.8

a)

b)

installed as follows after removing Autofill K

Install the 4072-100 baseplate as
described in section 1.2.1 above.
Place the cell holder onto the
baseplate so that the two knurled
mounting screws locate with the
threaded holes in the baseplate.
Carefully tighten each screw a
small amount until the screws are
finger tight'. '

Ensure that the correct blanking
plug is fitted on the front lower
lip of the sample compartment.
Close the cell compartment cover.
Use the Exin. + Cell No. keys to
carry out the cell holder identity
procedure as deseribed under
section 3.17.3 in part I of this
instruction manual.



1.9 4072-050 SINGLE CYLINDRICAL CELL HOLDER

This cell holder (Fig.1.9) accommodates a single cylindrical:cell of path-
length 100 mm x 22 mm OD. The 4072-100 baseplate accessory must be used
with this cell holder.

1.9.1 INSTALLATION

The 4072-050 cell holder is installed as follows after removing Autofill K
or a multi-ecell holder: :

Fig.1.9

Cylindrical cell holder

a)

b)

c)

d)

Install the 4072-100 baseplate as
described in section 3.2 above.
Place' the cell holder onto the
baseplate so that the knurled
mounting screw locates with the
threaded hole in the baseplate.
Carefully tighten the screw a
small amount until it is 'finger
tight'.

Ensure that the correet blanking
plug is fitted on the front lower
lip of the sample compartment.

e) Close the e€ll compartment cover.

£

Use the Extn. + Cell No. keys to
carry out the cell holder identity
procedure as described under
section 3.17.3 in part 1 of this
instruetion manual.



1.10 4072-070 WATER HEATED SINGLE CELL HOLDER

This water heated single cell holder (Fig.1.10) accommodates a cell of up
to 40 mm pathlength. The 4072-100 baseplate accessory and a standard
laboratory circulating water bath must be used with this cell holder..

1.10.1 INSTALLATION

The 4072-070 cell holder is installed as follows after removing Autofill K
or a multi-cell holder:

a) Install the 4072-100 baseplate as
described in seetion 1.2.1 above.

b} Place the éell holder onto the
baseplate so that the two knurled
mounting screws lccate with the
threaded holes in the baseplate.

c) Carefully tighten each screw a
small amount until the screws are
finger tightt.

d) Remove the small plastic blanking
plug fitted on the lower lip of
the cell compartment {save for
future use}.

e) Lead the two water pipes (tubing)
from the cell holder through the
hole ecreated and through the
replacement blanking plug. Fit the
blanking plug.

Fig.1.10 Water heated single cell
holder

f )Close the cell compartment cover.

g) Use the Extn. + Cell No. keys to carry out the cell holder 1dent1ty pro-
cedure as described under section 3.17.3 in part I of this instruction
manual.



1.11 TEST TUBE HOLDER

The test tube holder (Fig.1.11) accommodates test tubes 9 to 16 mm in dia-
meter and up to 100 mm in height. The 4072 100 baseplate accessory must be
used with this test tube holder.

1.11.1 INSTALLATION

The 4072~061 test tube holder is installed as follows after removmg Auto-
fill K or a multi~cell holder:

a) Install the 4072-100 baseplate as
desecribed in- seetion 1.2.1 above.

b) Adjust the test tube holder to
accommodate the required test
tube. R

c¢) Place the test tube holder onto
the baseplate so. that the two
knurled mounting screws locate
with the threaded holes in the
baseplate. .

d) Carefully  tighten each screw a
small amount until the screws are
finger tight'.

e) Ensure that the correct blanking
plug is fitted on the front lower
lip of the sample compartment.

f) Close the cell compartment cover,

Fig.1.11 Test tube holder

g) Use the Extn., + Cell No. keys to carry out the cell holder identity
procedure as described under sectlon 3. 17 3 ln part I of thls instruc-
tion manual.



2, 4001-184 REPLACEMENT AUTOFILL FLOWCELL

This replacement flowcell for Autofill K comes complete with tubing kit.
Refer to part II, Autofill K, of this instruction manual for details of how
to use this flowcell.

3. 4004 REPLACEMENT LAMPS

Replacement deuterium and tungsten halogen lamps are supplied by LKB. The
part nos. for these are:

4004-050 Deuterium lamp
4004-060 Tungsten halogen lamp

See the following sections of part I of this instruction manual to help
with lamp checking and replacement:

5.1 Lamp output check
5.2 Lamp replacement
5.3 Lamp alignment

4. 4073-231/2 EXTERNAL PRINTER

The external printer used with Ultrospec K is an Epson FX-80 series dot
matrix printer. This is supplied by LKB complete with the RS232C serial
interface required to link the printer to Ultrospec K.

Use of an external printer disables the built-in printer but otherwise the
information printed is identical to that of the built-in printer.

If the user already has an Epson FX-80 printer incorporating a parallel
interface, then LKB can supply the RS232C interface as an optional
accessory to upgrade the printer for use with Ultrospec K. The part no.
for this interface is 4073-236 which comprises a printed circuit board,
earth wiring and detailed instructions on how to install the RS$232C
interface in the Epson FX-80 printer.

The part nos. for the external printer are:

4073-231 External digital printer for use at 110/120 V, 50/60 Hz
4073-232 External digital printer for use at 220/240 Vv, 50/60 Hz

Each printer is supplied with detailed installation and operating instruc-
tions. After the external printer has been connected, the user will have to
carry out an identity routine by pressing the Extn + Mode keys as described
in section 3.17.2, part I of this instrument manual.

Note If the external printer fails to respond, first check to see if 'Y!
has been answered in response fo the 'External printer ¥/N' prompt
which will appear as one proceeds with the above identity routine.






5. 4076-011/2 AUTOSAMPLER INTERFACE

An ISco 1s18* Autosampler can be used with the LKB Ultrospec K spectropho-
tometer - if the appropriate interface is used to  facilitate this. Such an
interface is manufactured by LKB Biochrom Ltd. as’ an accessory having the
part number:: o SR SRR o o

4076-011 for operation at 110 V
4076-012 for operation at 220 V

The Ultrospec K spectrophotometer, ISIS Autosampler and autosampler inter-
face are interconnected as shown in the following diagram.

The cable linking Ultrospec K to the autosampler interface is supplied by
LKB. It should be noted that as the RS232C port of Ultrospec K is now used
for this link-up, the external printer port is now transferred to the auto-
sampler interface. R :

LKB Autosampler Interface

Green ON/OF_F LED

O

Peripheral port — Autosampler port 4053 port

External Is1S - | -~ | Ultrospec

printer Autosampler B K
Remote port RS232C port

The user should refer to the ISIS Autosampler Instruction Manual for instr-
uctions on how to operate the autosampler. Details of how to connect the
Autofill inlet tubing to the white autosampler tubing guide is described in
the instructions provided with LKB Autosampler Interface.

The screen display sequence presented by Ultrospec K when used in
conjunction with Autofill K and the ISIS Autosampler is given overleaf.

* ISIS is a trademark of Isco, Inc., USA.



5.1 Parameter Setting for the ISIS Autosampler

Parameter setting for the ISIS Autosampler is samﬂar to that. descrzbed in
section 3.2, The Autofill/6 Key. When this key is pressed the followmg
display sequence will be presented to which the user must respond in order
to achieve the desired parameter setting.

Note: As the ISIS Autosampler is used in conjunction with the Autofill K
sample introduction system, it is important to ensure that Auto-
fill K is located in the cell compartment prior to operating the
ISIS Autosampler.

Wash'

Waste Return Wash ;; Lift beak to wash
Waste | Return . Lift
N ] ' i
See Section 3.12 ] Auto-sampler  Y/N Lift beak to sto
The Autofill/6 key . P P
Y
Y
No of samples 010
* Y
Wash required Y/N |
¥ (Range Lift
Note: time or volume mode Sip for 1.00mL 0.25-9,9%mL}
is set when calibrating : ' ' ‘
the Autofill (see 3.17.6) _
Yy {Range
Note: the ENTER key must Pull for 0.40mlL "0.0-9.99mL)
be pressed after each
display is accepted
| §
Settle for 4s (Range 1-9s)
y
500 nm S——= 1.376A |

Return time = Sip time + Pull time + Is

o



