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Preface:

Dear customer,

Congratulations for purchasing a SIGMA laboratory centrifuge. You have selected a device
which combines many advantages.

A wide spectrum of progrumming options and an electronic operation control allow a trouble-
free use of the centrifuge With its 3-phase drive, maintenance-free, quiet operation without
any carbon dust pollution 1s guaranteed.

Your device is equipped with user-friendly options which make the operation and standard
settings easier for you. Built-in error-detecting functions keep the user from entering incorrect
values and check the complete operation.

A special advantage is the storage capacity the centrifuge offers. The instrument has a
pragram memory which can store up to 50 data sets and is capable of keeping the last run
program in its memory for an unlimited amount of time allowing the program to be restarted at
any time - even if the centrifuge was turned off in between All important operation
parameters can be seen at a glance.

The settings are executed via the knob in the control panel which has a coated surface
protecting the device against moisture and dust. In addition, the interior of the centrifuge is
also easy to clean. We are able to offer you a device that combines functional variety with
practical applications

We thank you for your confidence and wish you a successful application of the centrifuge.

SIGMA Laborzentrifugen GmbH
Postfach 1713 - D-37507 Osterode
Tel 05522/5007-0 - Telefax 05522/500712

internet : www.sigma-zentrifugen.de
eMail ; info@sigma-zentrifugen.de

Operating Manual SIGMA 2K 15C, Preface, page t of 1
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Laborzentrifugen

'SHORT INSTRUCTION
for SIGMA 2K15C, 3K18, 3K30, 4K15C, 6K15C

with ‘ree programming of the operation parameters

important: Please p ay attention to the notes in the detailed operating instructions

1 . : a) Select the area of the rotor selection list (*) by
Remove transport safety device .f present (3.1.1). turning the knob. After pressing the knob, you
_ get a view over all available rotor types Select

. 2 the number of the actual rotor or rotor/bucket

- combination by turning the knob and confirm
Check the name rating plate for the correct voltage the entry by pressing the knob (5. 1.6).

and frequency, then plug the power cord into the

wall receptacle (3.2). b) Select SPEED by turning the knob. Press the
knob once and set speed value by turning the
3‘ knob. Confirm entry by pressing the knob again.

The corresponding relative centrifugal field RCF
is calculated from rotor number and speed
(5.1 1)

Press the power switch to on (3.4.1) (on rear
panel). Close the lid.
The following keys are Hluminated.

o Lid-key : ¢) The RCF area shows the relative centrifugal
e field value at the preselected speed. For
changing this value select RCF by turning the
knob. Press the knob once and set RCF value
by turning the knob. Confirm entry by pressing
the knob again The corresponding speed is
calculated (5.1 2).

e Start-key

d) Select the parameter area PARA by turning the
knob. Press the knob once and select
ACCELERATION by turning the knob. Press
the knob once and select the desired

The following displays are illuminated (basic pro-
gram, if no program had been stored).

: FS{%E;CI g?ga acceleration curve by turning the knob Confirm
e Time 0:02:00 entry by pressing the knob (5.1.5)
e Temp 20

e) Select DECEL.LERATION by turning the knob
Press the knob once and select the desired
decelaration curve by turning the knob. Confirm
entry by pressing the knob (5 1 5) Select EXIT
by turning the knob. After pressing the knob you
return to the main display

The run can be staried with these parameters, if
the rotor is installed and the lid is closed.

3.1

. Open the lid, install the rotor according to detailed Select TIME by turning the knob Press the

operating instructions (3 4.2 and 3 4.3) and close knob once and set time value by turning the
the lid knob. If the value exceeds 9 h 59 min and the

knob is turned further, continuous run is

activated and "HOLD" is displayed Confirm
4- entry by pressing the knob again (5 1 3).
Enter run parameters (5.1):

o

02198
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g) Select the temperature area TE!P by tuming 6" '
the knob. Press the knob once i ind select the Alteration of parameters (during run, 5.1.7 and
desired temperature value in °C by turning the S 1)

knob. Confirm entry by pressing the knob
(5.1.4). a) Select desired area by turning the knob.

h) Instead of selecting individual run parameters, a  b) Press the knob once.
stored program can be retrieved. (Possible if a

program number had been allocated.) Select ¢} Change the value by turning the knob.

the area of the program selection list PROG --

by turning the knob Press the knob once and d) The changed parameters are used for the

select the desired program number by turning actual run by pressing the knob again

the knoh. Confirm the entry by pressing the

knob again (6.1.1). 7

The run can be stopped at any time by pressing
5 . the Stop-key.
Start the program using the Start-key. O
SPEED RCF TIME TEMF
SET| 28464 214

ol 0[2:00 20

FROG —— #[11158-13215 $| PARA * | CONFIG #

{Subject to technical alterations)

02/98
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1. General Information:

1.1 Techni:cal Data

Manufactuer: SIGMA
Laborzentrifugen GmbH
0-37520 Osterode
Germany

Type: 2K 15C

Electr. connec.ion: 230V, 50 Hz/240 V, 60 Hz

Power consumbotion (kVA): 0,94

Rated power (lcV): 0,52

Max. current (A). 4

Power dala:

Max speed (rpm): 15 300

Max. capacity (I): 0,4

Max. gravitational field (x g): 21918

Max. kin. energy (Nm): 9 962

Further parameters

Time range: g h, 59 min/continuous operation
Temperature setting range: -20to + 40 °C
Programs: 50 No 1-50
Acceleration curves: 10 linear No 0-9
10 quadratic No 10-18
10 freely programmable
No 20-28
Deceleration curves: 9 linear No. 1-9
1 brakeless No. O
10 quadratic No. 10~ 19
10 freely programmable
No 20-28
Radius: max./min.s. 12
Rotor part no.: s. chapter 1.2
Dimensions:
Depth (mm): 655
Width (mm): 380
Height (mmy}: 345
Weight (kg): 89
EMC (ace to EN 55011): Class B
Noise level (dBA): 66

63 ( during precooling)

Notes of user:

Serial number:;
Supply date:
Inventory number:
Lecation:
Responsibility:

The figures are valid for an ambient temperature of 23 °C +/- 2 °C and 230 Volt +/- § % The
minimum temperatures achieved during run are < +4 °C and depend on type of rotor, speed and
ambient temperature. (Allowable ambient temperature 10 °C - 35 °C; max. humidity 80 % )
Subject to technical alterations.

Operating Manual SIGMA 2K 15C, Chapter 1.1, page 1 of 1
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1. General Information:

1.2 Accessories Suitable for SIGMA 2K 15C

Part No. Description Max. speed Max.
(rpm) gravitational
field (x g)
11124 Swing-out rotor 24 x 1,5/2,2 ml, max. radius
7,4 cm, min. radius 3,5 cm 14 000 16 219
11411 Drum rotor for microtubes (max. 60/120

pcs.), incl. cover, for carriers 14000 and

14002, max. radius 7,1 cm, min. radius

3,0 cm.

Attention: At speeds exceeding 13 000 rpm

the vessels could be damaged. 13 700 14 898

14000 Cassette, PAB, for 20 reaction vials 0,25/
0,4 mi

14002 ditto, for 10 reaction vials 1,5/2,2 ml

12139 Angle rotor 6 x 30 ml, max. radius 7,8 cm,
min. radius 2,2 cm, angle 30° 15 300 20 414

12141 Angle rotor 10 x 10 ml, max. radius 7,6 cm,
min. radius 2,9 cm, angle 35° 15 300 49 890

12148 Angle rotor 24 x 1,5/2,2 ml, incl. lid, max,
radius 8,2 cm, min. radius 5,0 cm, angle 45° 15 300 21 460

12132 Angle rotor 30 x 1,5/2,2 ml, incl. hermetic
aluminium lid, max. radius10,0 cm, min.
radius 6,7 cm, angle 45° 14 060 21913

12104 Angle rotor, aluminium, for 12 strips with 8
PCR-tubes 8,2 ml each, max. radius 9,8 cm,
min. radius 8 cm 14 000 418 845/21 475

12105 Angle rotor, aluminium, for 16 strips with &
PCR-tubes 0,2 mi each, max. radius 9,6 cm,
min. radius 8 cm 14 000 18 625/20 598

12072 Angle rotor 20 x 15 mi, for round or conical
tubes, max. @ 17 up to 120 mm, e.g. 15015,
15020, 15023, 15024, Monovettes, Falcon
tubes 15 ml 15115, max. radius 13,6 cm,
min. radius 7,5 cm 3 800 2313

Operating Manual SIGMA 2K 16C, Chapler 1 2, page 1 of 8
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1. General Information:

Part No.

12073

12151

11409

15001

17002
170063
17004
17005
17029

11180

11191

11192

13004

Description Max. speed

(rpm)

Angle ro’ or 30 x 15 ml, for round or conical

tubes, ! jax. & 17 up to 120 mm, e.g. 15015,

15020, 15023, 15024, Monovettes, Falcon

tubes 15 mi 15115, 2 lines,

max. radius 13,6 cm, min, radius 7,56 cm, 3 900
mayr . radius 11,6 cm, min. radius 5,4 cm 3 900

Ar: gle rotor for 6 Falcon tubes 50 mi, max.
radius 9,5 cm, min. radius 3,0 cm, angle 28° 9 000

Microhematocrite rotor for 24 capillary

.ubes 1,5 x 75 mm, 50 yl, incl. reader for

1 capillary tube, max. radius 9,0 cm, min.

radius 1,5 cm 12 000

Microtiematocrite capilfary tubes,

heparinized, 1,5 x 75 mm, 5§0 pl, 200 pcs. per

pack

Reader for use with microhematocrite rotor
Reader for 1 capillary tube

Magnifying glass

Capillary sealing putty (6 plates)

Reader card for 1 capillary tube

Swing-out rotor 4 x 100 mi, complete,

consisting of rotor 11192, 4 buckets 13097,

4 glass tubes 15100 und 4 rubber cushions

16051, max. radius 13,5 cm, min. radius

5,0 cm 5000
Swing-out rotor 16 x 15 mi, complete,

consisting of rotor 11192, 4 buckets 13012,

16 PS-tubes 15020 and 16 rubber cushions

16015, max. radius 13,4 cm, min. radius

51cm 5 600
Swing-out rotor for 4 buckets 5 000

Aluminium bucket 5§ X 7 ml

Max.
gravitational
field (x g)

2313
1973

8 603

14 489

3773

3745

3773/3745

Operating Manual SIGMA 2K 15C, Chapter 1.2, page 2 of 8
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1. General Information:

Paii No.

13009

13012
13022
13047
13097

13040

17140

17205

17215

17225

17250

13150

17151

11122

Description Max. speed

(rpm)
Aluminium bucket for 5 . 2lA-fubes & 12 x 75
mm long
Aluminium bucket 4 x 15 nil
Aluminium bucket 1 x 25 m|
Aluminium bucket 1 x 50 ml
Aluminium bucket 1 x 100 m!
Sealed bucket, incl. screw cap, max. tube
length 110 mm, suitable for 11192, max.
radius 13,98 cm 5 000
Sealing cap for 13040

Round carrier for 4 Vacutainer-tubes,
suitable for 13040

Round carrier for 3 tubes (round and
pointed bottom) 15 ml, suitable for 13040

Round carrier for 1 glass tube 25 ml,
suitable for 13040

Round carrier for 1 tube 50 ml, suitable for
13040

Sealed bucket, incl. screw cap, for 50 ml
Falcon tube, suitable for 11192

Sealing cap for 13150

Swing-out rotor for 2 — 6 microtiter plates

86 x 130 mm, incl. 2 carriers 13222,

radius edge 12,1 cm, 3 000
radius max. 10,5 cm,

radius min. 6,5 cm

Max.,
gravitational
field (x g)

3 907

1218
1057
654

Operating Manual SIGMA 2K 15C, Chapter t 2, page 3 af 8
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1. General Information:

Part No. Description Max. speed Max.
(rpm) gravitational
field (x g}
11123 Swing-out rotor for 2 ~ 6 micro iiter plates
86 x 130 mm, incl. 2 carriers 13 223,
radius edge 11,9 cm, 4 000 2129
radius max. 10,0 cm, 1789
radius min, 6,5 cm 1163

Adaptors and Plastic Vessels

43000 Adapter, POM, for reaction vials 0,25/0,4 ml,
suitable for 12132, 12148, 14002, 11124

13002 Adapter, POM, for Eppendorf reaction vials
0,5/0,75 ml, & 7,9/10 x 28/31 mm, suitable
for 12132, 12148, 14002, 11124

13021 Adapter for PCR-tube 0,2 ml, @ 5,85/6,95 x
20/23,4 mm, suitable for 12132, 12148,
14002, 11124

13059 Adapter 1 x 10 mi (15000, 15010, 15019},
suitable for 12139

13060 Adapter, polypropylene, for 1 Falcon tube
15 ml, suitable for 13150, 12151

19890 Sealing cap, polycarbonate, suitable for
13061

156005 Reaction vials 0,5 ml (Eppendorf system),

polypropylene, @ 7,9/10 x 28/31 mm,
1 pack contains 100 pcs., suitable for 13002

15008 Reaction vials 1,5 mi (Eppendorf system),
polypropyiene, 1 pack contains 100 pcs.,
suitable for 12132, 12148, 14002, 11124

15040 Reaction vials 2,2 mi (Eppendorf system),
polypropylene, 1 pack contains 100 pcs.,
suitable for 12132, 12148, 14002, 11124

Operating Manua} SIGMA 2K 15C, Chapter 1 2, page 4 of 8
0701



1. General Information:

Part No.

15010

15019

15000

15039

15014

15020

15021

15023

15115

15029

15030

15032

15049

15151

15102

Descriptior:

Polycarbo nate bucket 12 ml, & 16,1 x 81,1
mum, incl. screw cap, suitable for 11412,
12141, 13059, autoclavable

ditto, potyallomer, autoclavable

ditto, T.flon, autociavable

ditto, polypropylene, autoclavable
Reaction vials 0,4 ml (Beckman system),

polypropylene, 1 pack contains 100 pcs.,
suitable for 13000, 14000 '

Polystyrene bucket 15 mi, @ 17 x 100 mm,
suitable for 13012

Polypropylene stopper for 15020, 15023

Polypropylene bucket 15 ml, & 17 x 100
mm, suitable for 13012

Falcon tube 15 ml, incl. screw cap, suitable
for 13060, 12072, 12073

Teflon bucket 28 ml, @ 25,3 x 92 mm, incl.
screw cap, suitable for 12139, autoclavable

Polycarbonate bucket 32 ml, & 25,3 x
92 mm, incl. screw cap, suitable for 121 39,
autociavable

Polypropylene bucket 28 ml, & 25,3 X
92 mm, incl. screw cap, suitable for 12139,
autoclavable

Polycarbonate bucket 50 ml, graduated,
@ 34 x 100 mm, suitable for 13047

Falcon tube 50 ml, incl. screw cap, suitable
for 13150, 12151

Polypropylene bucket 100 ml, & 45 x 100
mm, suitable for 13097

Operating Manual SIGMA 2K 15C. Chapter 1 2, page 5 of 8
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1. General Information:

Part No. Descriptior:
15103 ditto, poly carbonate, graduated

Centrifuge Glass Tubes

15007 Centrifi:ge giass tube 7 mi, @ 12 x 100 mm,
suitabie for 13004

15027 ditto, graduated

15015 Centrifuge glass tube 15 ml, & 16 x 100 mm,
suitable for 13012, 17215

15024 ditto, graduated

15025 Centrifuge glass tube 25 m}, & 24 x 100 mm,
stitable for 13022, 17225

15028 ditto, graduated

15050 Centrifuge glass tube 50 ml, @ 34 x 100 mm,
suitable for 13047, 17250

15056 ditto, graduated

15100 Centrifuge glass tube 1060 ml, & 44 x 100
mm, suitable for 13097

15106 ditto, graduated

17914 Table for centrifuge made of chipboards

with 2 doors and space for accessories,
movable on lock-type castors,
dimensions: w 650, d 680, h 470 mm

17913 Fasieners for fable 17914

Further accessories available on request.

Operating Manuat SIGMA 2K 15C, Chapter 1 2, page 6 of 8
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1. General Information:

Maximum speed for tubes

Some tubes, e.g. centrifuges gh ss tubes, microtubes, Faicon tubes, Teflon tubes and
especially high volume tubes ¢  be used in our rotors, buckets and adapters at
higher speeds than their breaking ‘imit. We recommend to always fill up the tubes and
to follow the recommendations of L e manufacturer.

Operating Manual SIGMA 2K 15C, Chapter t 2, page 7 of B
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1. General Information:
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1. General Information:

Scope of Supply

The following belongs to t'1e centrifuge:

1 Rotor wrench SW 13 Part No. 930 102
1 Square wrench "Eme: gency lid release” Part No. 80 054
1 Tube grease for rotc: trunnion pins Part No. 70 284
20 ml shushing oil Part No 70 104
Documentation:

1 Short operating instructions

1 Operating Manual

i "Rotor and Accessories, Operation and Use”
i EU-Statement of Conformiity

1 Equipment Decontamination Certificate

Accessories according to your order, our order confirmation and our delivery
rote.

Rotor Part No. Rotor No.

Operating Manual SIGMA 2K 15C, Chapler 1.3, page 1 of 1
11/99



1. General Information:

1.4

Standards and Regu ‘ations

Please refer to the enclosed U-Statement of Conformity.

Operating Manual SIGMA 2K 15C, Chapter 1 4. page 1 of 1
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1. General Information:

1.5

Safety Instructions

regarding operation of centri.uges with rotors of different max. speed, e g. angle
rotors and swing-out rotors.

According to the German healti and safety regulation UVV, VBG 7z the operator
should take care of the following points:

1. According to § 19 of the UVV, VBG 7z the owner has to provide operating
instructions based on those of he manufacturer and to inform the employees
accordingly.

2 For safety reasons these operating instructions must clearly state that the
max. speed engraved on the rotor and/or the bucket and the max. allowable
filling quantity must nof be exceeded.

3 if the density of the material exceeds 1.2 glem?®, the max. speed of the centri-
fuge must be reduced.

4. Operation of the centrifuge in hazardous locations is not alfowed.

5. During operation the centrifuge must not be moved. Leaning against or resting
on the centrifuge is not allowed.

6. Do not spin explosive or highly inflammable materials.

7 Substances which could damage the material of the centrifuge, the rotors or
the buckets anyhow must not be centrifuged or only under consideration of
special safety measures. Infectious, toxic, pathogene or radioactive substan-
ces must be centrifuged in suitable rotors only.

8. Keep a clearance of at least 30 cm around the centrifuge. Dangerous mate-
rials of any kind must not be put down or stored in that area.

9 Attention!
Defective lid relieving devices could cause the centrifuge lid to fall down
(contact Service). Risk of bruising!

Operating Manual SIGMA 2K 15C, Chapter 1 5, page 1 of
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2. Description of Centrifuge:

2.1

2.2

2.3

2.4

2.5

General Outlay’

The new generaion of SIGMA laboratory centrifuges is equipped with two
microprocessors  which guarantee independently the control of the rotor
recognition and tt e overspeed signal. A further optimization and increase of the
instrument's safety could be maintained. The long-life asynchronous motor is
silent and brushl.:ss. The problem of carbon brush change is no longer existent,
and as there is 1o carbon dust pollution, operation in clean rooms is possible if
the appropriate :ccessories are used.

Construction and Constructive Safety Measures

The centrifuge is built into a sheet steel housing The armoured chamber, the
sheet steel lid, the motorized lid lock device and the hinge system are providing
optimum safety. At the hack the lid is secured by solid hinges and at the front
twice by a motorized lid lock Due to these elements there is a solid safety case
around the rotor chamber

The centrifuge stands on elastic feet.

Drive

The drive motor is a well dimensioned asynchronous motor

Operation and Display

The grafical LCD display is hermetically sealed. A single knob only allows any
data input. The backliit display indicates any operating status and guides the
operator through the wide range of applications.

Option.
A connection for a serial interface is possible so that an external personal com-
puter with printer can be connected for control or recording.

Electronic Control

The electronics controlled by two microprocessors allows extensive adaptations
of the centrifuge to the different tasks. The following parameters can be
programmed and displayed among others:

Operating Manual SIGMA 2K 15C. Chapter 2. page 1 of 3
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2. “Jescription of Centrifuge:

2.6

2.6.1

26.2

26.3

— Speed (by activation of * “INE steps of 1 or 10 rpm possible)

- RCFinstepsoflor il xg

— Time preselection (91, 58 min max ), in steps of 1 min or 1 sec

— Continuous operatio:

— Short-time operatio

— Temperature settir j range between -20 °C and +40 °C

— Fixed deceleratior and acceleration curves

- Free creation of ¢ sceleration and acceleration curves

- Saving, recalling and alteration of programs

~ Input and meas: rement of the time integral

— Start delay

-~ Precooling

_ Continuous se! -monitoring and recognition of errors which are displayed and
saved for service

Safety Devices

Apart from the passive safety devices due to the instrument's mechanical design
there are the following active precautions for your safety:

Lid Lock, Cover Closing Device

The centrifuge can only be started when the power switch is switched to "ON"
and when the lid is correctly closed. After closing the lid the motorized fid locks
are automatically locked. The lid can only be opened when the rotor has
completely stopped. If the lid is opened by the emergency release during
operation, the centrifuge will immediately switch off and decelerate brakeless up
to standstill of the rotor. If the lid is open, the drive is completely separated from
the mains supply, that means starting of the centrifuge is impossible (refer to
chapter 9.5.4 "Emergency lid release”).

Imbalance Monitoring System

in the event that uneven loading leads to imbalance, the drive is switched off and
an imbalance warning message is displayed.

Excess Temperature in the Centrifuge Chamber

Once the temperature in the centrifuge chamber exceeds 50 °C,e. g dueto a
failure of the cooling device, the drive switches off. Restarting the centrifuge is
only possible after cooling down (refer to chapter 9.6 "Error codes").

Qperating Manual SIGMA 2K 15C, Ghapter 2, page 2 of 3
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2. Description of Centrifuge:

26.4

2.6.5

2.6.6

2.6.7

Rotor Monitoring

During pro.gramming the rotor part no. and if required the bucket part no. must be
entered. 1 wo microprocessors check, if the entered speed or the gravitational
field is allowed for the rotor. Input errors are impossible (refer to peint 8.3 "Entry
limitations™; After starting, during the start-up phase, the computer additionally
checks the dentification of the rotor

Attention: Piease take care to enter the correct bucket part no. as the max.
allowable spazed could be exceeded by entering an incorrect bucket. This is
not aliowed.

if the rotor doesn't correspond to the programmed rotor no., STOP is carried out
and an error mussage is displayed. Restarting the centrifuge is only possible after
reset and when the correct rotor number has been selected.

Standstill Monitoring

Opening of the centrifuge lid is only possible, if the rotor is at standstill. This
standstill is checked by the computer and also by an additional hardware circuit

System Check

An internal system check monitors data transmission and the sensor signals with
regard to plausibility. In the event of an error, malfunctions are recagnized with
utmost sensitivity, displayed as error message together with an error number,
and saved for service.

Ground Wire Check

For ground wire check there is a ground screw at the rear panel of the centrifuge.
A ground wire check can be carried out using an appropriate measuring
instrument.

Operating Manual SIGMA 2K 15C. Chapter 2. page 3 of 3
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3. Installation, Start-up:

3.1

3.1.1

Unpacking of the Centrifuge

Open carton. Take out the box containing accessories. Remove packaging
material. Lift ¢ entrifuge upwards with a lifting device or with several persons
When lifting o1 carrying the centrifuge please always reach under the instrument
from the side.

Attention: Tha instrument is heavy!

Please keep carton for possible transport of centrifuge later

Transport Safety Device

The SIGMA 2K 15C has no transport safety device.

Operating Manual SIGMA 2K 15C, Chapter 3 1, page HEE
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3. Installation, Start-up:

3.2

3.2.1

3.2.2

3.2.3

Installation

Site

All energy consumed by the cent:ifuge is converted into heat and emitted into the
ambient air. Therefore, s ufficient \ entilation is important. The air-ducts in the unit
must be open. Also, the centrifug 2 shouldn’'t be positioned near radiators and
should not be direcily exposed to sunshine.

A clearance of at least 30 cm arouna the centrifuge is necessary.

For normal operatio: the ambient temperature should not fall below 10 °C and
not exceed 35 °C. The max. humidity of air is 80 %. During transport from cold to
warmer places water will condensate inside the centrifuge. It is important that
there is enough time for drying before the centrifuge can be started again.

Connection/Fuse

The operating voltage on the name plate must correspond to the local supply
voltage!

SIGMA laboratory centrifuges are units of safety class |, DIN VDE 0700, and in-
clude a three wire power cord 2,5 m long with shockproof right angle plug. The
instrument has thermal fuses. In case of a disconnection through the thermal
fuses, allow a cool-down phase of two minutes, after which they could be
reactivated by a switch. ‘

Fuses / Emergency Circuit Breaker on Site
The centrifuges must be protected typically with at least 16 A siow acting fuses.

An emergency circuit breaker to cut the power to the centrifuge in the event of a
malfunction is required on site. This switch should be located away from the
centrifuge, preferably outside the room where the centrifuge is used or at the exit
of this room.

Operating Manual SIGMA 2K 15C, Chapter 3 2, page 1 of 1
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3. Installation, Start-up:

3.3

Installation of Rot.rs and Accessories

10.

Open centrifuge lid by’ pressing Lid-key.
Unscrew rotor tie-dowr screw from motor shaft (anticlockwise).
Lower the rotor straight - iown onto the motor shaft.

Tighten the tie-down scre-w (clockwise) with the rotor wrench so that the disc
spring is pressed together

Fastening torque:  1-6/1-13/1-15/2-3/2-4/1K 15/2-15/2K 15: approx. 5 Nm
3-15/3K 15/3K 18/3K 30. approx. 7,5 Nm
4-15/4:< 15/6-15/6K 15: approx. 10 Nm

In the event of frequent use the tie-down screw must be loosened by some
turns and fastened again. This should be done once a day or after approx.
20 cycles (please refer to chapter 5.1.4 “Alteration of the Configuration®
— Cycles). This ensures a proper connection between rotor and shaft (please
refer fo chapter 8.2 "Care and cleaning of accessories” as well).

Fill all positions of swing-out Universal grease
rotors with buckets. Make /

sure that all buckets are 4{_ ; g

inserted correctly. S

1+
Use only appropriate vessels /, ,J-——lﬁ
/

L N

for the rotor (please refer to
chapter 1.2 "Suitable acces-
sories" as well). allowsd not allowed
Fill vessels external to the centrifuge.

Put or screw on covers of vessels.

Opposite places of the rotors must always be loaded with same accessories
and same filling.

In angle rotors the plastic vessels must always be totally filled to avoid cracks
of vessels and leakages or loosening of the caps in case of partial filling.

Attention, follow the special comments of chapter 1.5.

Operating Manual SIGMA 2K 15C, Chapter 3 3, page 1 of 3
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3. :_iinstallation, Start-up:

3.3.1

11.

12.

Attention: The centrifuge will ab : b smaller differences in weight when
joading the rotors. But it is rerc mmended to balance the vessels as
accurately as possibie in order i : ensure a run with minimal vibrations.
Should the centrifuge be operate - with very uneven load, the imbalance
monitoring will switch off the drive *n imbalance warning would be displayed.

Rotors with lid should always be rur with their lid. The rotor lid is tightened by
hand Correct fastening must be e 1.sured. Attention: The lid screw serves
for fastening of the lid onto the :>tor only, not for fastening of the rotor
onto the drive! Before installation f the lid, the correct fastening of the rotor
fixing screw must always be chec' e using a wrench.

Fastening of Angle Rotors vvith Hermetically Sealed Lid

(Please refer to drawing on next p:ge.)

1

2.

Screw rotor lid (2) onto rotor &nd tighten it

| ower rotor with lid (2) onto rnotor shaft.

Put rotor tie-down screw (1) onto motor shaft and tighten using the wrench.
The rotor can be run without lid (2) as well.

The rotor and lid seals (3) must be greased after cleaning.

Special instructions for the use of hermetically sealed rotors:

All rotors can be installed or removed with closed lid after loosening the rotor
tie-down screw. All rotors are autoclavable (refer to chapter 8 6 "Sterilization
and disinfection of rotor chamber and accessories").

To increase life of rotors and seals the rotors must be cleaned with slushing

oil and the seals and thread areas with vaseline or grease after cleaning

Attention!
Please follow the special comments of chapter 1.5.

Operating Manual SIGMA 2K 15C, Chapter 33, page 20f 3
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3. Installation, Start-up:
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3. Installation, Start-up:

3.4

3.4.1

3.4.2

3.4.3

Initial Start-Up

Attention!

Before initial sta: t-up please take care that your centrifuge is orderly installed
(refer to chapter 3 2 "Installation"}).

Switching on of the Centrifuge

Press mains sv tch (at the back of the centrifuge). When power is applied the first
time, default ve 1es will be displayed:

— The command panel iluminates.

- The speed display indicates "2000"

~ The time display indicates "2"

~ Atemperature of 20 °C is set

— The program display indicates "--", i e

- the centrifuge will accelerate o 2000 rpm,

- the centrifuge operation is terminated after 2 minutes,
- the cooling system is set to a temperature of 20 °C,

- no program number has been allocated so far.

SPEED RCF TIME TEMP
prizicle; 599 prp2ipe | 20

2:00 2

PROG -— #[11192/13012 $] PARA | CONFIG »

SET

Opening Lid
Press Lid-key

-~ The lid opens.

Installation of a Rotor

Put a rotor onto the shaft and fasten it by screwing the rotor tie-down screw
clockwise onto the drive shaft. Please use the supplied rotor wrench (refer to
chapter 3 3 "Installation of rotor and accessories"). Please pay attention to the
fact that during tightening the disc spring of the rotor tie-down screw is pressed
together and the screw is tightened.

Operating Manual SIGMA 2K 15C, Chapter 3 4. page 1 of 1
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4. Operating Elements:

4.1

41.1

Operating Pane:l

o 5 ™
S
e m e e ®
ol 012:00]20
PROG -~ 2]11192/1:012 $iPARA »|CONFIG b
=\ 7N
@©—0O
\ J

Operating panel

The centrifuge can be operated via the operating panel Keys can be pressed
when their LED is on.

Start-key

This key can be used for the following:

« starting centrifuge operation,

« terminating a previously started deceleration process and restarting centrifuge,

« shifting into short-run at preselected speed. Pressing Start-key continuously
for longer than one second leads to acceleration to the meaximum speed with
the maximum acceleration curve and after release deceleration with the
maximum deceleration curve.

The centrifuge can be started when

» the lid is closed
« the Start-key is iiluminated.

Operating Manual SIGMA 2K 15C, Chapter 4 1, page 1 of 2
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4. Operating Elements:

412

413

4.1.4

This key can be used

« to early terminate a run: The centrifuge decelerates with the preset curve to a
complete stop. Deceleration can be terminated by pressing the Start-key
again.

s to carry out a faststop: Push Start-key for longer than one second The
centrifuge decelerates with the maximum deceleration curve

Lid-key

This key is used to open the lid. This can only be executed if

« the centrifuge has come to a complete stop
+ the Lid-key is illuminated

Knob

This knob can be used for selecting and alterating parameters and figures/
numbers.

Operating Manual SIGMA 2K 15C. Chapter 4 1. page 2 of 2
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4. Operating Elements:

4.2

4.2.1

422

42.3

Display
SPEED RCF TINME TEMP
SET| 208! 599 B:e2:00 | 28

0 02:00 2

PROG - 41119213812 $| PARA » | CONFIG ¥

Defau’, values

TIHE TEMP
D:82:60 | 28

012:00 2

PRUG —— #]11192/13612 | PARA + | CONFIA #

If this area is illuminated, you are in the change mode which you can exit by
pressing the knob (here in combination with the speed).

Speed

RCF TIME TEMP
599 pro2:ipG | 26

0 2:002

PROG — #)11192/13012 | PARA ¥ | CONFIG ¥
Speed

SET

in the upper section of the area the set speed of the centrifuge is displayed.
Underneath is the actual speed. The maximum speed values are rotor
dependent.

Relative Centrifugal Force (RCF)

SPEED TINE TEHP
SET| 2689 B:192:08 | 28

2:00 2

PRDG —— #|11192-13012 ¢| PARA ¥ | CONF1G ¥
RCF

The relative centrifugal force is the acceleration which the sample is exposed to.
The set value of this parameter is in the upper section of this area, underneath is
the actual value. The maximal RCF-values are rotor dependent.

(Refer to chapter 9.4 "Mathematical relations")

Operating Manual SIGMA 2K 15C, Ghapter 4.2, page 10of7
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4. Operating Elements:

424

Time

SPEED RECF

"ol " oboz0

PROG —— % ]11192-13612 ¢| PARA 4 | CONFIG #
Time

SET

The set run time is displayed in th.: upper section of this area, underneath the
remaining run time is displayed. Time  is defined as the period from the start of the
centrifuge to the beginning of deceler.:tion, maximum value is 9 h 59 min. The set
time is underlined (here: 2 minutes).

The set value is indicated in hours, minutes, and seconds. The actual value has
the same units as the set value and is displayed in hours : minutes or in minutes :
seconds if the set value is below 10 minutes.

SPEED RCF TINE TEMP
2668 599 1:32:80 | 28

1:32 20

PROG -~ $|11192/13012 $| PRRA # | CONFIG »
h:m

SET

SPEED RCF TIME TEMP
SET) 28088 599 B:BzZiBB | 20

2:00 2
PROG -~ % |11192-13012 ¢| PARA # | CONFIG »
m's

If the highest possible time of 9 h 59 min is exceeded or below the minium
adjustable time range, continuous operation is activated. The word "HOLD" is
displayed instead of the set value. After the start of a continuous run, the elapsed
time is displayed instead of the remaining run time. By entering a specific run
time the continuous mode is deactivated. it can be terminated by pressing the
Stop-key as well.

SPEED RCF TIME TENP
2080 399 HOLD | 26

0:00 20

PROG ~- #[11192-13a12 ¢| PARA # | CONFIG »
Continuous run

SET

Operating Manual SIGMA 2K 15C, Chapter 4 2. page 2 of 7
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4. Operating Elements:

42.5

426

Temperature { 'EMP)

SPEED TIME
BrG62: 08

= ol ™ 050 5

PROG —— ${11192/13ti12 ¢| PRRA & | CONFIG ¥
Fig 11 Temperature

SET

By entering a temperature, the desired temperature for the centrifuge chamber is
set. Temperatures betw 2en -20 °C and +40 °C can be preselected. If an optional
heating is included in th 2 instrument, temperatures up to +60 °C can be set To
obtain this temperature ihe rotor incl. buckets has to be preheated at approx.
1500 rpm. The set value (s in the upper section of the area, underneath the actual
time is displayed. ‘

When a run is started, there is a temperature difference between the sample and
the rotor which is minimised after a certain operating period has passed

As soon as the lid is opened, the cooling system is disconnected in order to avoid
icing of the rotor chamber. With optional heating facilities the chamber surface
could reach temperatures of 120 °C hot. In such case there is an increased risk
of burning oneself.

Precooling of the rotor below 0 °C during standstill is not recommended.
Differences between actual and displayed temperature and icing of the
compressor would be the result. This would reduce life of the compressor. We
recommend precooling at 1 000 rpm.

With an ambient temperature of +23 °C the obtainable lowest temperature is
< +4 °C at maximum speed. The actual run temperatures depend on rotor type,
speed and ambient temperature.

Program (PROG)
SPEED RCF TIHME TENMP
SET| 2666 399 a:g2:80 | 20

0 0i2:00 2

e ¢ (11192136812 $| PARA ¥ | CONFIG +
Program

In this area the number of the actual program is displayed. If the program is not
saved yet, "-" is displayed.

By activating this area you are able to load stored programs without calling the
selection list.

The program used last is automatically loaded after restarting.

Operating Manual SIGMA 2K 15C, Chapter 4.2, page 3 of 7
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4. Operating Elements:

Program Selection 1_ist (+)

SPEED RCi TIME TEHP

™ ol 7 olz0 )20

PROG — E3]11192-.3012 ] PARA » | CONFIG #

SET

Program selection list

_TEMP ACC DEC ROT
. 26 2 11192

—_
— e treer s e |

The area marked with arrows for the program selection list presents the view of
the programs already saved. Storage space for fitty programs - No. 1 - 50- from
which you can select and load a program is at your disposal. The actual loaded
program is indicated by "--".

427  Rotor (here: 11192/13012)

SPEED RCF TIME TEMP

2000 599 B:92:88 | 20

0 012:00 20
PrOG — 4 [IEYERMEREIVE | PARA # | CONFIG +
Rotor

SET

#

In this area the actually selected rotor or a rotor/bucket combination are
displayed.

Rotor Selection List (+)

SPEED RCF TIHE TEM?

2008 599 B:a2:60
0 02!]1120

PROG —- ¢]11192/13012 3] PARA_¥ | CONFIG ¥
Rotor selection list

SET

GR BUCKET SPEED REF RIMAX RNIN
11913 74
11@88 18958 81

Sees 3158 113
5880 3745 154
5880 3861 136
Seee 3885 139 47

The area marked with arrows for the rotor selection list offers all available rotors
which can be selected via the knob.

Operating Manua! SIGMA 2K 15C, Chapter 4 2, page 4 of 7
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4. Operating Elements:

4.2.8

4.2.8.1

4282

Parameters (PARA)

RCF TEMP

5w 3

SFEED
2008

TIME
G123 | 28

0 02:01 120

PROG —- $]11192/1 312 + I CL HFI8 #
Parameters

[FRRAFETER EPRECOOLING

SET

ACCELERATION 5
DECELERATIOM & [OSTART DELAY
RADIUS EMMI 134
DENSI [G/CM31 1.2

If this area has been selected, par.imeters can be changed and the precooling
and the start delay can be activated or deactivated.

Acceleration

PARAMETER [OPRECCOL ING

SECELERATION 9 IISTART DELAY
RADIUS [MMI 134
DENGI [G/CMIT 1.2

EXIT

Acceleration

The acceleration number selects an acceleration curve which the centrifuge will
follow. Two different versions are available:

linear
quadratic up to 1000 rpm, then linear

0-9
10-19

Their shape is further explained in chapter 9.1 "Slope of the specified curves,
linear curves" and 9.2 "Quadratic curves".

Deceleration

FRARAMETER [CIPRECOGLING

ACCELERATION ]
DECELERATION = OSTART DELAY
RADIUS [hiM] 134
DENSI  [G-CHM¥1 1.2

| EXIT

Deceleration

The deceleration number selects a deceleration curve that decelerates the
centrifuge down to standstill. The deceleration curves are inverted images of the

OmmememsmMAm(wQCmmm4meesm7
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4. Operating Elements:

4283

4284

4.2.8.5

acceleration an 1 are labelled with identical numbers. Curve no. 0 represents
brakeless decei aration.

Radius

PARAMETER [EIPRECOOLING
ACCELERAT TN

9
DECELERﬁTlgN o ILISTART DELRY

DENSI  LG-CH3) 1.2
| , EXIT
Radius

The set radius will determine the displayed RCF-value. if the radius is not
changed, the max. RCF-value will be displayed.

Density

PARANETER OPRECOOLING |
RCCELERATION 9
DECELERATION QEDSTRRT DELRY
RADIUS [P 134

EXIT

Density

If the density of a sample exceeds 1.2 g/cm®, the maximum final speed will
reduce (refer to chapter 9 4.2 "Density"}). A value between 1.2 and 9.9 glem® is
possible.

Precooling
[PARAME TER [EPRECOOLTNE |
HCCELERAT IO

E
DECELERATION g ILISTART DELAY

RADIUS L[HM] 134
DEMSI EG/CM31 1.2

EXIT

This function offers a precooling to the set value after switching on of the
centrifuge. The lid has to be closed.

Operating Manual SIGMA 2K 15C, Chapter 4 2, page 6 of 7
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4. Operating Elements:

4.2.8.6 Start Delay

PARAMETER " THrRECOOL ING
ACCELERATION 5, T
DECELERAT 10M -

RADIUS [MM] 134

DENSI EG/CH3I 1.2

| ERIT
[FRRAFETER OPRECOOLING
RCCELERATION E; m
DECELERATIOH ZSTART DELA .
RADIUS EMM3 FIDELAY PLWE 'S
DEMSI [G/CM3J 1 1°3  Worop:To i, 11E5S

EXIT

With this function a single or a permanent start delay can be set.

4.2.9 Configuration
SPEED RCF TIME TEMP
SET| 2608 599 g:02:60

0

2:00 20 20

FROB — $]11102/13012 ¢] FARA ¥ BT CEY

Configuration

Selection of configuration (CONFIG) opens a menu where Code, Language,

Screen, Fine, Buzzer,

Sensor,

Info, Reset and the creation of freely

programmable curves can be chosen. Furthermore, the cycles and run times of
the individual rotors can be read.

CODE | LANGUA.| SCREEN | FINE | CYCLES

ERIT

BUZZER | SEMSOR | INFO

| RESET

| CURVES

Operating Manuai SIGMA 2K 15C, Chapter 4 2, page 7 of 7
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5. Operation:

5.1

Selection, Display ar.d Alteration of Program Parameters
The value of each are 4 can be changed as follows:

« This display shous the default values. No area is inverted.

PEED . RCE_ TIME _ TEMP
2608 599 pr62:00 | 20

0 2:00 20

PROG — $|11192-13612 $| PARA # | CONFIG #
Default values

SET

« One area can be activated by pressing the knob once. It is then inverted.
Being in the selection mode now, you can select other areas by turning the
knob.

« Activate a selected area by pressing the knob. You are now in the alteration
mode, "SET" and the selected area are inverted.

» Select the new value of the selected area by turning the knob.

« Confirm the entry by pressing the knob. You then leave the alteration mode.
"SET" and the selected area are deactivated. The alteration mode is left
automatically after 20 seconds. The areas are no longer inverted, the actual
values are taken over.

» Now, you can select other areas by turning the knob or you can operate the
start key. Then, the centrifuge starts with the selected values.
Notice:

All entry limits are automatically checked. When reaching a limit, the counting
operation is stopped (refer to chapter 9.3 "Entry limitations").

Operating Manual SIGMA 2K 15C, Chapter 5, Page 1 0of 16
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5. Operation:

51.1 Selection and Alteration of the Parameters and Activation of the

Precooling and the Start Dela

y

Selection and alteration of the parameters

« Select the area "Parameters" (PARA) by turning the knob (selection mode)

and confirm by pressing the knob.

SPEED RCF TIME TEMP
SET| 2660 599 pre2:e0 | 28
PROG — ¢ 11192/13012 |G| CONFIG ¥]

— S
[FRRAMETER FIPRECOOL ING

2
DECELERATION g TISTART DELAY

RADIUS LCHM] 134

!HCCELERF{TI ON
DENST  [B-CHAT 1.2

CERIT |

» The parameters to be changed, e g. acceleration, deceleration, radius, density
and the precooling and start delay can be selected (here: acceleration).

*

[CIPRECOOLING

ACCELERATION
DECELERATION 9
RADIUS LMl 134
DENSI [G-CHM3T 1.2

ISTART DELAY

EXIT

« Confirm the selected parameter by

pressing the knob (here: acceleration). The

parameter is activated. Select the desired acceleration curve by turning the
knob.

PARANETER [ETPRECODL TNG

ACCELERATION 9
DECELERATION 9
RADIUS LM 134
DENSI [G-CH3J 1.2

[OSTART DELAY

EXIT

[OPRECOOLING

RCCELERATIOH
DECELERATION )
RADIVS L[] 134
DENSI L&sCH321 1.2

IOSTART DELAY

ERIT

Deceleration, radius and density are changed in the same way.

Operating Manual SIGMA 2K 15C, Chapter &, Page 2 of 16
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5. Operation:

Activation of the recoaling and/or the start delay

Select “PRECOOLING” by turning the knob.

[PARARETER MCiFRECoOLING
ACCELERATION 3
DECELERATION 5 IOISTART DELAY
RADIUS LMM1 13
DENSI  [G/CHM3Y 1.%

| EXIT

Activate the “PRECOOLING" by pressing the knob.

PARAMETER |l
ACCELERATION 3 IISTART DELAY
RADIUS CHi] 134
DENSI  [G/CH33 1.2

EXIT

Select "START DELAY" by turning the knob.

PRRANETER TBPRECODLING
ACCELERATION ATISTERT DELRY .
DECELERAT IOM FQLISTART DELEL '

RADIUS LMl 134
DENS! [GsCM3] 1.2

EXIT

Activate the “Start Delay” by pressing the knob. When activated, an additional
selection is available. “DELAY ALWAYS" can be activated by turning and
pressing the knob. The start delay would then not be deactivated automatically
after a run

PRRAME TER EIPRECOOL 1NG
ACCELERAT ION ERECTERT DELAY
DECELEROTION |33 IODELAV ALUAYS

2

RADIUS [iM] 13
DEWNSI {GsCHMET § G O8E 10 HHF MR SS

| EXIT

-

[PARANETER [@PRECOOLING

ACCELERATION g
DECELERATION 3 [BSTART DELAY

RADIUS [HMI 134  (MDEEGYEGTENIYS |
BENSI  [G/CHM31 1.2 [oB:0B:10 HH:MMISS

EXIT

Operating Manual SIGMA 2K 15C, Chapter 5, Page 3 of 16
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5. Operation:

o Select time «elay (here: 10 seconds) by turning and confirm by pressing the
knob.

PARAMETER BPRECOBLING
ACCELERAT 10N

“‘“‘“““‘9‘
DECELERATIIN @START DELAY
RADIUS CHH1 134 {IDELAY ALUAYS
DENSI [G-CM21 1.2 [EEHEEECE R

EXIT

+ Change tliz set time by turning the knob and deactivate the start delay by
pressing the knob.

[FARAMETER RPRECOOLING

ACLELERATIOM 2

DECELERATION QS TART _DELAY

RADIUS LHM] 134 [ODELAY ALUAYS

DENSI [G-CHE1 1.2 |[EEAEEERCEEHGHEE
EXIT

PARAMETER [MPRECCOLING

DECELERATION o ISTPRT DELAY

RADIUS [HMI 134 IODELRY ALWAYS
DENSI  [G-/CHM21 1.7 [EHCEERCGHIEES

EXIT

512 Selection and Alteration of the Rotor Part Number

« Select the area of the rotor selection list (#) by turning the knob.

SPEED RCF TIME TENP

2608 999 B:B2:08 | 20
0 02:00 20

PROG —— ¢ |11152/13012 k3| PARA ¥ | CONFIG ¥

SET

+ After pressing the knob, you get a view over all available rotor types

DR BUCKET SPEED RCF _ RMAX RNIH

{3

1 11913 74

1 11@@@ 18938 81 4?
i 50080 3158 113
1
1

5088 3/45 154 51
5660 3881 136 OB
192 13646 SB@e 3885 139 47

Rotor selection list

Operating Manual SIGMA 2K 15C, Chapter 5, Page 4 of 16
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5. Operation:

513

. Select the numbe * of the actual rotor/bucket combination by turning the knob
and confirm the ¢ niry by pressing the knob.

Attention: Ple ase take care that the correct rotor/bucket combination is
entered as ot nerwise the max. allowable speed could be exceeded, This
is not allowe:d.

Alteration : f Program Parameters during the Centrifuge Run

During the run, the following values can be altered.

« Speed
« RCF
+ Runtime

« Switching into the continuous run mode/time mode
s Temperature

« Acceleration curve

e Deceleration curve

» Start delay

Alter the Set values as usual by activating the Alteration mode (refer to chapter
5 1 "Selection, Display and Alteration of Program Parameters”).

You cannot change:

Rotor
Program
Radius
Density

.« & & @

The following functions can be activated/deactivated:

e Precooling
o Start delay

Operating Manual SIGMA 2K 15C, Chapter 5, Page 5 of 16
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5. Operation:

514 Alteration of the Configuration

In the copfiguration mode, several background functions can be changed and
data can be read.

+ Select the conficuration maode by turning the knob.

SPEED RCFE TINE TEWP |
2008 599 B:102:08 | 20

2:00 20
PROG - #]11192-13012 ¢| PARA + |ENEEE

SET

o After pressing the knob, the configuration menu appears.

CODE | LANGUA.] SCREEN | FINE |CYCLES

BUZZER | SENSOR | INFO | RESET | CURVES

« Select by turning the knob the desired area and activate the function by
pressing the knob.

+ CODE: Protection of specific functions by a code, deactivation of the protection and
changing of the code

» LANGUAGE:Selection of the language of the operation
« SCREEN: Magnification of the speed or the RCF display

« FINE: In this function it is possible to preselect the set speed in steps of 1 or 10
min"'. The set time can be preselected in steps of 1 min or 1 sec Exeption:
Curve input in 1/10 sek.

e CYCLES: For each rotor/bucket combination cycles and run time are stored. The data
of the used rotors are displayed.

« BUZZER: An acoustic signal can be activated for a preselected time after termination
of a run or in the event of an imbalance or an error message. In the event of
"IMBALANCE" or "ERROR" the acoustic signal is already activated.

« SENSOR: The sensor menu displays different signals. In case of a failure of the
instrument this makes the diagnosis of errors and their fast repair through
the service easier. Values can neither be entered nor altered.

Operating Manual SIGMA 2K 15C, Chapter 5, Page 6 of 16
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5. Operation:

« INFO: The Info menu displays information like the type of centrifuge and the
EPROM version, the number of cycles, the total run time and the software
version and date. In case of a failure of the instrument this helps to find
reasons for the fault. Values can neither be entered nor altered,

« RESET: The "Reset"-function offers the possibility to delete ail programs,
parameters and configurations to get the original settings again.

. CURVES: Creation of user defined accelerations and decelerations.
The procedure: of alteration of the basic functions shall be explained by an example
(Alteration of the screen).
« You can choose between three display versions:
- RCF and speed at normal size

- Speed magnified -Zoom- (no RCF display)
- RCF magnified -Zoom- (no speed display)

o Select the configuration mode by turning the knob.

SPEED RCF TIHE TEMP
28604 599 pr@2:66 | 28

2:00 12
PROG ~~ % |11192-13912 %| PARA # 1|

SET

S ——————————

« After pressing the knob the configuration menu appears.

CODE | LANGUA.| SCREEN | FINE | CYCLES

EXIT

BUZZER | SENSOR | INFO | RESET | CURVES

« Select "SCREEN" by turning the knob.

CODE | LANGUA. BNl FINE | CYCLES

ERXIT

BUZZER | SENSOR | INFO | RESET | CURVES

Operating Manual SIGMA 2K 15C, Chapter §, Page 7 of 16
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5. Operation:

« By pressing the knoi» you get into the screen menu. The screen marked with a

cross is activated. |i you want to select the screen "SPEED - (ZOOM)" you
proceed as follows.

DISPLAY
HRCE FAND SPEED CHOh MAL SIZED
[1SPEED (200,17
2001
EXIT

e Select "SPEED - (ZOOM)" by v irning the knob.

EXIT

« Activate the Speed-Zoom-screen by pressing the knob

EXIT

o Select "EXIT" by turning the knob. Confirm it by pressing the knob. You get
into the configuration menu again.

DISPLAY
TIRCF MND SPEED
& SPEED

L 5IZE>

P yuta
BN
[ Lo e
DOA
e 4
N 1]

CODE | LANGURA.| SCREEN | FINE | CYCLES

EXIT

BUZZER | SENSOR | INFO |RESET | CURUVES

« By pressing the knob you return to the main display. The areas "SPEEDR" and
“TIME" are displayed magnified. The area "RCF" disappears.

SPEED TIME TENP
28680 B:e2: 08 28

2:00 2

PROG — ¢]11192/13012 #] PARA + | CONFIG ¥

SET
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5. Operation:

5.1.4.1

Curves

NO - TIME.  SPEEDEEES
1 B:00:68 5]

CURUEZ20 | Bl LT FEAEGHER

With the "curve function” user defined accelerations and decelerations can be
created. Curve numbers 20 — 29 are available. The intervals no. 1 — 10 of each
curve consist of fix poirts which are defined by time and speed. In the event that
the speed of one interval is higher than the set speed for the run, the curve speed
can be limited or allowed or starting can be prohibited.

<[CURVE_SPEED EWCEEDS SET SPEED -
DO WHAT? ’
B N T OGS crnceL ]
Pl o]
CUT = Speed in one interval is automatically limited to the set speed for
the run. :
ADMIT = Chosen speed in one interval is allowed.
CANCEL == | A stop occurs. Starting is not possible without to a change of the
curve speed in one interval.

For interval no. 1 a linear (LIN) or quadratic (QUAD) acceleration can be chosen.
All further accelerations are linear.

Furthermore, run profiles can be created. The following conditions must be
fulfilied:

. The max. preset final speed of one interval corresponds to the set speed of
the run.

. The total time corresponds to the set time of the run.

The final speed of the last interval is 0.

Operating Manual SIGMA 2K 15C, Chapter 5, Page & of 16
08/01



5. Operation:

5142 Creation of Curves for \/ariable Accelerations and Decelerations

e Select the configuration mode by turning the knob.

TIME TEHP

SPEED RCF
28

2008 599 1@ 1028 60
) 0

PROG —— #]11192/13812 ¢| PARA » [IEANHTE

SET

« After pressing the knob the configu:ation menu appears.

CODE | LANGUA.| SCREEN | FINE { CYCLES

| RESET | CURVES

BUZZER | SENSOR | INFO

« Select "CURVES" by turning the knob.

CODE | LANGUA.| SCREEN | FINE | CYCLES

ERIT

S ———————

BUZZER | SENSOR | INFO | RESET |IEHNES

» After pressing the knob the curve menue appears

1968
1 B:80:68 5]
T ————
CURVE20 | IS LIN 26 s an R

« Select “0:00:00" by turning the knob. You are now creating interval no. 1.
Activate "0:00:00" by pressing the knob.

NO TiME SPEEDNEEESLES
it 06 6 9]

CURVE28 1 EXIT LI

061 Qg ad

Operating Manual SIGMA 2K 15C, Chapter 5, Page 100f 18
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5. Operation:

[vo TiMe oPEED | 108
1 EEEREE) )

CURVEZB 1 EXIT L JH PR GG 00

. 3Set the time by turning the knob.

NO_ TIME SPEED | 108
El G G812 36

CURVEZ8 | ERIT _LIN AR

« Save the time value in interval no. 1 by pressing the knob.

G | 100
(@3 [1]
10610 '

1 3]
28

CURVE 2@ | EAIT _LIH LR

e Select “SPEED" by turning the knob.

19 'sam 1
- 108

CURUE20 | Ex1T LN B G Al

o Activate speed value 0" of interval no. 1 by pressing the knob.

1 6:00:38
2 B166: 068 4]

lio TIME sSpEep | 1ee
M)

CURVE28 | ExIT LIH ags an: 36

« Change the speed value by turning the knob. The created curve with the max.
curve speed appears.

560 -
e

-

e
CURVEZB | EXIT LI THhE
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5. Operation:

» After pressing and turning the knob the time value of interval no. 2 appears.

\1] 500 1
1 0:0Bi38 566
2 EHEEHER 8
CURUE28 | EXIT [ IH BB Dl 36

s Activate “0.00:00" of the second interval by pressing the knob

NO TIME SPEED | 508 1
1 @B:@P:30 500 -
rJ0: 80: 06 B e
.‘-""”'F',
L
CURUE 20 |_EXIT. LiH EHETIRG

s Set the time by turning the knob. The extended curve appears.

INO TIME SPEED | sea 7 >

1 p:1@Bi130 500 \\

> EHEERRR B ~.
LT

CURVEZBR 1 EXIT oAkl 2n

#

» Save the time value no. 2 by pressing the knob.

NO TIME SPEED 5668 :
i B:08:38 S5&6
2 R a
3 B:bBio 4]

CURVE2B | ERIT__[JH BB 0120

e Select “SPEED" by turning the knob.

HD  TIME SPEEDEERSE
Be:30 508

CURVE2B § EXIT LIHN agnzali2n

o Activate the speed value "0" by pressing the knob.

TIME SPEED | 568
@6:38 5806
Gt

[=H 515

CURVEZB 1 ExIT | IN garRl:on
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5. Operation:

« Change the speed value b v turning the knob.

MO TIME SPEED
1 0:06:38 586
2 910656 REEIE
3 8 60:08 B

26608

]

7

—s

CURVEZB | EXIT | IH

ElLHE ]

« After pressing and turning the kn. :b the time value of interval no 3 appears.

HO TIME SPEEDEVGIAS)
1 910630 588
? @B:0B:58 2600
3 [EHEEHS] 5]

=

o

-

CURVEZB 1 ERIT LIH

SR

« Activate "0.00:00" of the third interval by pressing the knob.

Ino TIME sPEED | 2600
1 9:08:30 500
% 8:00: 56 26@8

//'

CURLE2B | EXIT EIH

gaalsgn

« Set the time by turning the knob. The extended curve appears.

luo TIME SPEED | 2600

1 9:88:38 060
2 B:08:50 2660
3 [ B

CURVE28 | EXIT _{IN

QR e 26

» Save the time value no. 3 by pressing the knob.

2600

1 9106330 588

5 B10Ri50 26008 -

% BN ™.

3 6:00:00 8

CURUE28 1 EXRIT_ L IH BRE ALish

e Select "SPEED" by turning the knob.

2680
1 BRI 3R Hya
2 B:00:50 2600
T a:82:

CURMEZB | EXIT [ 1H

[IEHERER]
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5. Operation:

51.4.3

« Activate “0" by pret:sing the knob.

.,

NO TIME SPEED |: 500
30~ 500 -
160150 2600 Ny
: 05: 08 ol
CORVEZ@ | ExIT [Tb DR ERE20

« Change the speed valt:e by tumning the knob. The curve appears and can be
programmed as acceler ation or deceleration curve under no. 20.

e Co—
5 Di09:56 2680 Vol

7 @:02:60 '

4 @008 %)

CURVE28 | ERLT_ LIN RNV

« Select "EXIT” by pressing and turning the knob and leave the curve mode by
pressing the knob again.

NG TINE SPEEDRNElE

| BtaP:3E 560

2 B:6P:58 2600

3 piGZIOB

4 B:00:08 )

CURVEZ@ | EXIT [TH s B3t o0

——

pm 4800 o
i B3 589

ettt —————
CURVE20 | =Y LTH ARt B3s 260

« The created curve no. 20 is saved and can be recalled when programming the
parameters

Alteration of Existing Curves

After activation of the area “CURVES" in the configuration menu you can
analogous to the procedure discribed in 5.1.4.2 select already existing curves and

alter them.
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5. Operation:

51.5

516

5.1.7

Alteration of the Cointrast

If you press the knob {r k. nger than a second, a dialogue window appears. Now
you can select the co itrast , +y turning the knob. By pressing the knob again, you
confirm the entry, the new cor ‘rast remains.

T Tl el T b T RATY

s

et

ADJUST COMTRAST AHD PRE.'S ENTER

e T L T A

Imbalance Monitoring

An imbalance dialogue window indicates an excessive imbalance during
operation.

SR e T ¥ At T

Gt IMBALANCE FAST STOR! o
PLERSE REMOVE CRUSE THEM RESTART

4

P

Run cannot be continued (imbalance > cut-off limit). Run is terminated with max.
deceleration.

Reason:
Improper loading or malfunction during operation (e.g. glass breakage) resulting
in an uneven run.

Notel
Additional information and a detailed description of errors and their correction is
given in chapter 9.5 “Error correction”.

Shortrun and Faststop

+« Shortrun

By pressing the Start-key continuously the shortrun function is activated. The
instrument accelerates to the maximum speed with the maximum acceleration
curve and after release decelerates with the maximum deceleration curve until
standstill.
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5. Operation:

» Faststop

Pressing the &top-key during operation for longer than a second leads to
maximum decele ration until standstill.
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09/01



5. Operation:

W' Faststop

'qh Pressing the Stop-key during operation for fonger than a second leads to
maximum deceleration until standstill.
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6. Programming:

<

What is considered a program?

A program contains all data that are required for a centrifuge run

The advantage is that special sedimentation results can be repeated under equal conditions
without a change of data caused by entry errors.

Programs can be loaded, operated, altered, and deleted any time.

All programs can be protected against unauthorized use by a personal Code.

Operating Manual SIGMA 2K 15C, Chapter B, page 1 of 4
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6. Programming:

WLoad, Save and Delete Programs

6.1.1 Load a Program
There are two possibilities of loading a program:
1. Loading by program number

» Select the program area ("PROG --*) by turning the knob, and activate it by
pressing the knob.

SPEED RCF TIME ?EMP

2008 399 2:92: 6o
0 02:00 20

+]11192-13812 4| PARA » | CONFIG ¥
Activated program area

SET

« By turning the knob, all programs saved and the actual program ("--") appear
one after the other.

SPEED RCE TIME TENP

208808 n 622 u EIZBZﬂﬁnB zﬂ

EEAEME ¢ 111192-13048 | PARA # | CONFIG #
Changed program

ki

ET

+ | oad desired program by pressing the knob.

2. Loading from the list of programs

« Select the program selection list (+) by turning the knob and activate this area
by pressing the knob. You are able to see all programs in the memory, "--"
indicates the actual program.

SPEED RCF TIME TEMP

206 599 B192: 88
0 02:00 20

PROG —- EJ]11192,/13012 ¢| PARA ¥ | CONFIG »

SET

MO SPEEL I E TEHF’
== ZRAR

'.
T i =
2 1 |
T | | |
i 2000 €22 G:02:08 20

Program seiection Hist

£¥
15&
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6. Programming:

‘\;‘(
« Select the program you want to load by turning the knob. After pressing the

knob a dialogue window appears . Select the instruction "LOAD" and confirm i
by pressing the knob.

fj?‘

--iPROGRAM 4

[GAUE | [DELETE] [CRANCEL]

Dialogue window

6.1.2 Save a Program

If you want to save an actual program:

+ Select the program selection (#) list by turning the knob and activate it by

pressing the knob to get a view over all programs in the memory and the free
positions in the list.

SPEED RCF TIME TEI‘IF’

2888 0 599 u 2@'3’013! zu

PROG — EJ|11192-136812 #| PARA + | CONF1G ¥

SET

NO SPEED.

tAch

TIME TEMP H{‘,‘C ﬁEC F'DT
Ariazsmd o 28 9 1119

i i
| |

1
| -
2868 ?22 (5H B?: (515} 2?

92

DY, SN, -,
Y YORUU , .-
-
-
.....m.......-—-—-p—s

Program selection list

« Select the desired program position in the list by tumning the knob.

Hi)

SPEED  RLOF TIME TEMP #

?99 a: @% tee 20

+ After pressing the knob a dialogue window appears. Select "SAVE" and
confirm it by pressing the knob.

Operating Manual SIGMA 2K 15C. Chapter 6, page 3o0f4
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Programming:

—PROGRAM 3

E5AD | IDELETEI 1CHNCELl

at )

Dialogue wsndow

Delete a Program

If you want to delete a program from the list:

» Select the program selection list (3) by turning the knob and activate this area

by pressing the knob to see the list of programs.

SPEED RCF TIME

SET| 2088 599

0 0

g:re2:88

200

PROG — §111192/13912 4| PARA * | CONFIG #

MO SPEED  RCF

—— GG 599

1 | i %
2 | ] i
3 2880 508 @192
g 2?693 61322 5H @%

Program selection list

» Select the program you want to delete by turning the knob.

confirm it by pressing the knob.

—IIPROGRAM 3

2l lLoAD | jsAvE | [MEWEFE |[CANCEL

- v I ¥ ¥

Dialogue window

« A dialogue window appears after pressing the knob. Select "DELETE" and

Operating Manuaj SIGMA 2K 15C, Chapter 5. page 4 of 4
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7. Notes for Centrifugation:

71 WPractical Notes for Centrifugation

.
*'1\

10.

11

12.

13.

14,

Locate centrifuge horizontally on a level surface
Ensure safe location.

Keep at least 30 cm free space around the centrifuge
Provide for sufficient ventilation.

Tighten rotor firmly onto motor shaft.

Avoid imbalance.

Load opposite buckets with same
accessories.

Centrifugation with iow capacity:
The vessels should be placed sym-
metrically so that the buckets and
their suspensions are loaded evenly.
Loading an inner or outer position of
the bucket only is not allowed (see
iilustration). Even angle rotors should
be loaded symmetrically to same
weight.

Centrifugation with different tubes:
Working with different tube sizes is
possible. Opposite places must be
loaded with the same vessels (see
illustration).

Load all positions of swing-out rotors.

| oad vessels outside the centrifuge.
Please pay attention to the max. speed
of glass tubes. At speeds over 4 000 rpm there is an increased breaking
glass hazard.

Fill vessels carefully to same weight. Imbalances would result in increased
wear of bearings.

Grease joints of buckets and rotor pins in swing-out rotors.

Use perfect accessories only.

Operating Manual SIGMA 2K 15C, Chapter 7 1. page 1 of 2
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7. Notes for Centrifugation:

W 15. Avoid corrosion to accessories by careful maintenance.
’% 16. Spin infectious material in sealed rotors and buckets only.
17. Do not spin explosive or highly imflammable materials.
18. Record all program data, refer to forms of appendix chapter 9.8.

19. When centrifuging substances with a density > 1,2 g/em?3 the allowable max.
speed must be reduced (refer to chapter 9 4.2 "Density")

Cperating Manual SIGMA 2K 15C, Chapter 7 1, page 2 0f 2
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7. Notes for Centrifugation:

7.2 W Forbidden Centrifuging Operations

9‘-*

1

2.

10.
1.
12
13

14.

Operation of not carefully installed centrifuge

Operation without front or back panels.

Operation by non authorized personnetl.

Operation with rotor not installed properly (refer to chapter 3.3).

Operation with incompletely ioaded swing-out rotor or angle rotor with in-
terchangeable buckets.

A rotor must always be loaded completely, empty places are not allowed!
Opposite buckets or carriers may nevertheless be empty. Mixed loading is
allowed, if opposite places are loaded with same buckets and carriers of
same weight.

Operation with overloaded rotors

The load for a rotor is limited by its design and the max. speed (see
rotor/bucket engraving) and must not be exceeded. The rotors are intended
for liquids of max. homogeneous density of 1.2 glcm3if centrifuged at max.
speed. If liquids of higher density are used, the speed must be reduced
accordingly (refer to chapter 9 4 "Mathematical relations”).

Operation with rotors, buckets and carriers showing corrosion or other
defects.

Operation of very corrosive substances which can cause damages {c material
and affect the mechanical strength of rotors, buckets and carriers.

Operation of rotors and accessories not allowed by the manufacturer. The
use of poor commodity goods is not recommended. At high speeds breaking
glass or bursting vessels can cause dangerous imbalances.

Operation in hazardous locations.

Operation with vessels of improper size.

Centrifugation of improper material.

Operation with partially filled plastic tubes in high-speed angle rotors.

Lifting or moving of the centrifuge during operation. Leaning against or resting
on the centrifuge is not allowed.

Operating Manuai SIGMA 2K 15C, Chapler 7 2. page 1 of Z
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7. Notes for Centrifugation:

g

16.

17.

18.

19

.Do not place potential dangerous material - eg. glass vessels containing

liquids - near the centrifuge.

Attention. Do not open cover and/or reach into rotor chamber unless the rotor

is at standstill. Never attempt to override the lid interlock system while the

rotor is spinning.

Such materials are prohibited which chemically interact vigorously.

Do not spin explosive or inflammable materials.

Substances which could damage the material of the centrifuge, the rotors or
the buckets must not be centrifuged. Infectious, toxic, pathogene or

radioactive substances must be centrifuged in suitable rotors and vessels
only and all necessary safety precautions are taken

Operating Manual SIGMA 2K 15C. Chapter 7 2, page 2 of 2
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8. Care and Maintenance:

8.1 WCare and Cleaning of the Centrifuge

8.2

?*Please use water-soluble, mild detergents for cleaning. Avoid corroding and

aggressive substances. Do not use alkaline solutions or solvents or agents with
abrasive particles. Before using detergents or decontamination agents which had
not been recommended by us, the user has to contact us to make sure that such
procedure would not damage the centrifuge.

Remove product particles from the rotor chamber using a cloth or paper towl. ltis
recommended to open the cover when the centrifuge is not in use so that
moisture can evaporate. Increased wear of the motor bearings will thus be
avoided. if there is the risk of toxic, radioactive or pathogene contamination,
special safety measures must be kept.

Care and Cleaning of Accessories

For care of accessories special safety measures must be considered as these
are measures ensuring operational safety at the same time.

Buckets, trunnions and also synthetic buckets are produced exactly in order to
withstand the permanent high stress with high gravitational fields.

Chemical reactions as well as stress-corrosion (combination of oscillating pres-
sure and chemical reaction) can affect or destroy the metals. Hardly detectabie
cracks on the surface expand and weaken the material without visible signs.
When detecting a visible damage of the surface, a crack, a mark or any other
change, also corrosion, the part (rotor, bucket etc.) must be replaced immedia-
tely.

i order to avoid corrosion, rotor incl. tie-down screw and cover seal, buckets and
carriers must be cleaned and greased regularly with the supplied slushing oil
(SIGMA part no.: 70104 for 20 mi slushing oil). Before using detergents or
decontamination agents which had not been recommended by us, the user has to
contact us to make sure that such procedure would not damage the centrifuge.
The rotor tie-down screw must be greased using the supplied grease (SIGMA
part no.: 70284).

Cleaning of accessories should be done outside of the centrifuge once a week or
preferably after every use. The rubber cushions should be removed from buckets
and carriers. After this the parts should be dried with a soft cloth or, alternatively,
in a drying chamber at approx. 50 °C. If there is the risk of toxic, radioactive
or pathogene contamination, special safety measures must be kept.

Especially aluminium parts are extremely corrosive. A neutral cleaning detergent
with a pH-value between 6 and 8 should be used for such parts. Alkaline agents
exceeding pH 8 must be avoided. Especially aluminium parts must be greased
regularly with slushing oil. This procedure essentially increases life time and
reduces corrosion.

Operating Manual SIGMA 2K 15C, Chapter B, page 1 of &
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8. Care and Maintenance:

8.3

8.4

8.5

Careful maintenance increases life time and avoids premature failure of the rotor.
Corrosion or resultant damages which are caused by insufficient care do not
t'b constitute a warranty claim.

Rotor Pins

The trunnion pins of the rotor should always be greased as only this ensures
evenly swinging of buckets and thus quiet run of the centrifuge (part no 70284
Grease).

Glass Breakage

In case of glass breakage all glass particles must be carefully remeved. Rubber
inserts have to be cleaned carefully and possibly be replaced. If a problem has
occured, the following has to be considered:

Glass particles in the rubber cushion will cause glass breakage again.

Particles on the rotor pins prevent buckets and carriers from swinging evenly
which will cause an imbalance

Glass particles in the centrifuge chamber will cause metal abrasion due to the
strong air circulation. This dust will not only pollute the centrifuge chamber, the
rotor, the buckets, the carriers and the material to be centrifuged but also
damage the surfaces of the accessories, the rotors and the centrifuge chamber.

In order o totally remove the glass particles and the metal dust from the rotor
chamber, it is advisable to grease the upper part of the centrifuge chamber with
eg. Vaseline. Then the rotor should rotate for some minutes at a moderate speed.
The glass and metal particles will now collect at the greased part and can easily
be removed with a cloth together with the grease. If necessary repeat this
procedure.

Care and Cleaning of the Condenser

A lamellar condenser is used to cool the compressed refrigerant. It is installed in
the back part of the centrifuge and cooled with air.

The location for the centrifuge should therefore be as clean as possible, ie. diri,
dust etc. should not prevent the air from streaming through the condenser and
obstruct heat transfer. Dust on the condenser pipes and the lamella wili reduce
heat exchange and decrease the performance of the refrigerator.

Operating Manual SIGMA 2K 15C, Chapter 8, page 2 of &
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8. Care and Maintenance:

e 1€ condenser should therefore be regularly checked for dirt and cleaned if
N necessary. Generally blowing of the lamella with compressed air from inside and
outside is sufficient (or a simple hoovering with a vacuum cleaner).

?&
Sterilization and Disinfection of Rotor Chamber and
Accessories

All usual disinfectants like eg. Sagrotan, Buraton or Terralin (to obtain at
chemist's shops) can be used The centrifuges and the accessories consist of
different materials. A possible incompatibility must be considered. Before using
detergents or decontamination agents which had not been recommended by us,
the user has to contact us to make sure that such procedure would not damage
the centrifuge. For sterilization by steam resistance to temperature of the
individual material must be checked refer to point 8.6 1 “Autoclaving”). Please
contact your laboratory safety officer regarding proper methods- to use. If
dangerous materials are used, the centrifuge and the accessories must be
disinfected.

Principally we want to point out that for centrifuging of eg. infectious material
hermetically sealed buckets should be used in order to avoid that the centrifuge is
contaminated.

Operating Manuat SIGMA 2K 15C, Chapter 8, page 3 of 5
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8. Care and Maintenance:

8.6.1\Wf Autoclaving

gThe life of the accessories essentially depends on the frequency of autoclaving
and use When the parts are showing changes in colour or structure or in the
event of leaks etc., the accessories have to be replaced.

During autoclaving the caps of the tubes must not be screwed on to avoid
deformation of the tubes.

Autoclaving:

Accessories max. temp. |max. time |min time |max.

°C min min cycles

Glass tubes 134-138 5 - 3 -
Polycarbonate tubes 115-118 40 - 130 20
Polypropylene tubes 115-118 40 30 30
Teflon tubes 126-129 15 10 -
Aluminium rotors 126-129 15 10 -
Polypropylene rotor 12034 |115-118 40 30 20
Polypropylene rotor 12124 | 115-118 40 30 20
Polycarbonate/Polyallomer |115-118 40 30 20
lids for angle rotors

Aluminium buckeis 126-129 15 10 -
Polycarbonate caps for 115-118 40 30 50
buckets

Polypropylene caps for 115-118 40 30 50
buckets

Rubber adapters 115-118 40 30 -
Rubber cushions | 115-118 40 30 -
Round carriers for 13104/ | 115-118 40 30 -
13117, Polypropylene

ditto, Polyallomer and 115-118 40 30 -
Polycarbonate

Round carriers for 13350/ |115-118 40 30 -
13550, Polypropylene

Rectangular carriers, 115-118 40 30 -
Polypropylene

ditto, Polyallomer and 115-118 40 30 -
Polycarbonate

Operating Manual SIGMA 2K 15C, Chapter 8. page 4 of 5
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8. Care and Maintenance:

8.7 W Checks by Operator

%The operator has to ensure that no important part of the centrifuge is damaged.
This especially refers to:

Motor suspension

Concentricity of the motor shaft

Fastening of the trunnions in the rotor

Rotors and accessories have to be free from corrosion, cracks, material
abrasion etc.

5. Screw connections have to be tight.

bW~

Furthermore, the earth wire must be checked reguiarly.

Operating Manual SIGMA 2K 15C, Chapter 8. page 5 of 5
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9. Appendix:

9.1 WSlope of Specified Curves, Linear Curves

!&w The slope of a specified acceleration curve is defined as the time required to
accelerate the rotor to 1000 rpm.

~ With linear and quadratic slopes, curves are numbered in the direction of
increasing acceleration (from right to left).

— The deceleration curves are inverted images of the acceleration curves with
the same numbers {exception: curve 0).

- Curve 0 decelerates brakeless
Comment: The acceleration time depends on the moment of inertia of the rotor.

Linear Curves (0 - 9)
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L
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9. Appendix:

WThe curve 9 is a special case compared with the other curves. The centrifuge
accelerates with max. torque. The acceleration time only depends on the moment
!&of inertia of the rotor.

Linear curve no. Slope

240 sec./1000 rpm.
180 sec./1000 rpm.
120 sec /1000 rpm.
60 sec./1000 rpm.
40 sec./1000 rpm.
30 sec./1000 rpm.
20 sec./1000 rpm.
10 sec./1000 rpm.
5 sec./1000 rpm.
0,9 sec /1000 rpm.

Co~NOO Pk WN 20O

Operating Manual SIGMA 2K 15C, Chapter @ 1, page 2 of 2
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9. Appendix:

02 P Quadratic Curves

&. — The deceleration curves are inverted images of the acceleration curves with
the same numbers

Quadratic Curves (10 - 19)

1000 153817 16 15 14 ; 13 1 12 ; 11E . i 10[
won - I // /‘ i|?1 | /Z | 4/{
O A
Sy e A A L
W S
N N/ Ry ANRy ANy <IN
N IV ViR ARRZENY < SN NN N
o |1/ F ARV ARy dsZaa AR RR RN
A L L
,
Figure 3

The curve 19 is a special case compared with the other curves. The centrifuge
accelerates with maximum torque. The acceleration time only depends on the
moment of inertia of the rotor.

Operating Manual SIGMA 2K 15C. Chapter 8 2. page 1of2
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9. Appendix:

.
W Quadratic curve no.

-

10
11
12
13
14
15
16
17
18
19

Time up to 1000 rpm  Slope from 1000 rpm linear

240
180
120
60
40
30
20
10
5
09

120
80
60
30
20
18
10

5

2,5

0,5

sec./1000 rpm.
sec./1000 rpm.
sec./1000 rpm.
sec./1000 rpm.
sec./1000 rpm.
sec./1000 rpm.
sec./1000 rpm.

sec./1000 rpm

sec./1000 rpm.
sec./1000 rpm.

Operating Manual SIGMA 2K 15C, Chapter 8.2, page 2 of 2

03/98



9. Appendix:

9.3 NI Entry Limitations

*,
W \/alid entries or area limits could depend on:

— Type of centrifuge
- Rotor
— interdependent parameters

All entry limits are automatically checked When reaching a limit the operation is
stopped.

Interdependent parameters are limited further with a change of the corresponding
parameter. With the alteration of a parameter, the corresponding parameter is
recalculated. If the changed parameter is selected, the recalculated value is
displayed. :

Operating Manual SIGMA 2K 15C, Chapter 9 3, page 1 of 1
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. 9. Appendix:

9.4 WMa’thematical Relations

*.
9.4.1 “Relative Centrifugal Force (RCF)

The parameters speed, RCF and the diameter of the rotor are interrelated via the
following formula:

RCF= 11,18 * 10% r * n®

If two values are given, the third value is determined by the equation. If the speed
or the rotation radius is changed, the resulting RCF will be recalculated. if the
RCF is altered, the speed under consideration of the radius is adapted
accordingly

r = radius in cm
n = speed in rpm
RCF without dimension

94.2 Density

If the density of the liquid is higher than 1.2 g/cm?®, the allowed maximum speed of
the centrifuge is caiculated according to the following formula:

N =Ny * 4/ (1/ Gamma)

Gamma = density in g/cm®

Operating Manual SIGMA 2K 15C, Chapler 9 4. page 1 of 1
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9. Appendix:

0.5 WError Correction

9.5.1

9.6.2

& Most of the errors can be reset by power off/fon. In the event of a short power
failure during a run, this run is interrupted and can be continued by pressing the

Start-key.

No indication on Actions:

the command panel:

— No power in the socket?
— Power cord plugged in and line
voltage present?

-~ Input fuse ok? .
— Powaer switch on? .
~ Contrast? .

Centrifuge cannot be Started
a) Start-key LED not illuminated:

b) Start-key LED illuminated: .

Check fuse in mains supply.
Plug in power cord correctly.

Switch on thermal fuse.

Switch on power.
Change contrast.

Close lid. Motorized lid locks must close

Power offfon. If error occurs again, call
service.

Centrifuge Decelerates during Operation

Imbalance dialogue window is
active: '

- Rotor is loaded unevenly.
— Centrifuge tilted.

»

— Drive error (mechanical »
damage).
- Centrifuge was moved during e

"operation.
— Centrifuge displays an error 73 »
to 77 after power on.

Balance loading.
Align centrifuge.
Cail Service.

Restart after opening and closing lid.

These error numbers indicate an error in
the internal program storage. This error is
e.g. generated when a power failure
oceurs during a storage procedure.

Dperating Manual SIGMA 2K 15C, Chapter 9 5. page 1 of 2
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9. Appendix:

9.5.3 W Lid cannot be Opened/Ciosed
%When first trying to open the lid the locks are not released. Press the Lid-key fo

activate the motorized lid locks again (refer to chapter 9.6 "Error codes”, ERROR
79). Call Service.

9.5.4 Emergency Lid Release
In the event of a power supply failure it is possible to manually open the lid.
Remove stopper at the upper right side front panel using e.g. a screw driver
Untock the motorized lid lock using the supplied square wrench. Put in wrench

and turn to the right. The lid is unlocked and can be opened.

Attention!

The lid may oniy be unlocked and opened when the rotor is at standstill.

Operating Manual SIGMA 2K 15C, Chapter 8 5, page 2of 2
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9. Appendix:

0.6 WError Codes

Error no. Kind of error Measures Comment
1-62 Internal error o lat slow down
« power offfon
68-77 EEPROM error o let slow down ATTENTION: Saved
« power offfon curves and programs
could have been
deleted.
78 Lid does not close » power offfan
s remove impurities
79 Faulty log identification « press lid key
» close fid rapidly
s check log opening for
impurities
80 Lid electronics defective « contact Service
81 Rotor spins with open cover | e let siow down
» close lid
« power off/on
82-83 Lid does not open » power off
« emergency lid release
84 Excess temperature heat = et cool down
sink » provide for better ventilation
» power offfon
85 Excess temperature centri- | let coof down
fuge chamber « provide for betier ventitation
{> 50 °C) « power offfon
87 Actual temperature > 45 °C |« provide for better ventilation
resp. <-20°C
90-96 Sensor defective = power offfon
98 Fauity rotor identification = check rotor
99 Incorrect rotor » check rotor and set rotor

resp. bucket identification

Should it not be possible to repair the failure, please contact Service.

Operating Manua! SIGMA 2K 18C, Chapter 8 6. page t of 1
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* 9. Appendix:

0.7 \Yf Speed-RCF-Diagram

WAn additional help is the enclosed Speed-RCF-Diagram.

Operating Manual SIGMA 2K 15C. Chapter 97, page 1 of t
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9. Appendix:

9.8 WDeclaration of Decontamination / Return Declaration

"&The foliowing declarations serve for keeping safety and health of our employees.
Fill in the forms and attach them when returning centrifuges, accessories and
spare parts. Please understand that we cannot carry out any work before we
have the declarations. (We recommend to make several copies of this page.)

Operating Manual SIGMA 2K 15C, Chapter 9 8, page 1 of 3
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9. Appendix:

111 Attention — This form must be glued on outside of the box !!!

Return declaration

YES NO

Decontamination declaration inside :

Unit / component contaminated :

Unit / component unused (new) :

11! Attention — This form must be glued on outside of the box !!!

Please make some copies before removing this page.

Operating Manual SIGMA 2K 15C. Chapter 9 8, page 2 0f 3
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9. Appendix:

Declaﬂon of Decontamination of Centrifuges, Accessories and Spare Parts
This declaration may only be filled in and signed by authorised staff

+

Repair Order dtd. :

Order No. :

Type of unit : Serial No :

Type of unit : Serial No. :

Type of unit : Seriat No. :

Type of unit : Serial No. :

Accessories :

Is the equipment free from harmiul substances ? YES O NG O

If not, which substances have come into contact with the equipment?

Name of the substances :

Remarks {e.g to be touched
with gloves only) ;

General characteristics of the substances :

Corrosive o0 Explosive O

Biologically hazardous 0 Radioactive O

Toxic 0

In combination with which substances may hazardous mixtures develop?

Name of the substances :

Has the equipment been cleaned before shipment? YES O NO O
Is the equipment decontaminated and not harmful to health? YES O NO O

Prior to repair, radioactively contaminated components must be decontaminated according to the valid
regulations for radiation protection.

Legally Binding Declaration

1/ we hereby declare that the information on this declaration are correct and complete.
Company / Institute :
Street :

Posteode, City :

Tel. : FAX :
Name :

Date : Stamp :

Signature :
< ' :

Please make some copies before removing this page.

Operating Manual SIGMA 2K 15C. Chapter 9.8, page 3 of 3
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#

Program Data:

9.9 Program No.:

Used for_ nnnnnnnn et e e s

..................................................................................

.....................................................................................

Alteration. e et a et e s

Y. e PP UN PO .

Date: cervvmraen enees aens vieene aerenennn

Speed 0 e e UTRUTR . creeaen e PN
Gravitalional fiEld oo oo e e
Rotor T e e i

Bucket 0 h e e reanenn eevimaee aiaeaiaans

(VT =X 0 1 U U OO PORRRRP PO B e

BY: e renarer i anaaaas e



