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Technical Data

Line voltage
Power consumption

Current draw
Heat rejection

Noise level

Maximum speed
Minimum speed
Maximum Kinetic Energy
Maximum g-force
Temperature selection
Environmental conditions
Max. Humidity
Dimensions and Weight:

120V 60 Hz

1300 W (Biofuge stratos)
1450 W (Contifuge stratos)
13,0 A (Biofuge stratos)

14,5 A (Contifuge stratos)
4680 kJ/h (Biofuge stratos)
5220 kJ/h (Contifuge stratos)
<60 dB(A)

22.000 rpm (75003331)

300 rpm

37,2 kNm

44,912 x g (75003331)
-19°C to +40°C

+2°C to +40°C

80% at 31°C ambient
H395mm * W640mm * D595mm
134 kg

Technical Data

Line voltage
Power consumption

Current draw
Heat rejection

Noise level

Maximum speed
Minimum speed
Maximum Kinetic Energy
Maximum g-force
Temperature selection
Environmental conditions
Max. Humidity
Dimensions and Weight:

Technical Data

Line voltage
Power consumption

Current draw
Heat rejection

Noise level

Maximum speed
Minimum speed
Maximum Kinetic Energy
Maximum g-force
Temperature selection
Environmental conditions
Max. Humidity
Dimensions and Weight:

208V 60 Hz

1500 W (Biofuge stratos)
1650 W (Contifuge stratos)
8,5 A (Biofuge stratos)

9,5 A (Contifuge stratos)
5400 kJ/h (Biofuge stratos)
5940 kJ/h (Contifuge stratos)
<60 dB(A)

23.300 rpm (75003331)

300 rpm

37,2 kNm

50.377 x g (75003331)
-19°C to +40°C

+2°C to +40°C

80% at 31°C ambient
H395mm * W640mm * D595mm
134 kg

240V 60 Hz

1500 W (Biofuge stratos)
1650 W (Contifuge stratos)
7,3 A (Biofuge stratos)

8,3 A (Contifuge stratos)
5400 kJ/h (Biofuge stratos)
5940 kJ/h (Contifuge stratos)
<60 dB(A)

23.300 rpm (75003331)

300 rpm

37,2 kNm

50.377 x g (75003331)
-19°C to +40°C

+2°C to +40°C

80% at 31°C ambient
H395mm * W640mm * D595mm
134 kg
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INTELLIGENT

Until now, intelligent technology has been reserved for

floor standing centrifuges but, for the first time,

it has now been used in the design of a refrigerated

highspeed table top centrifuge - Biofuge stratos by

Kendro Laboratory Products. Intelligent technology

guarantees greatest benefits for the demanding user of

a highspeed centrifuge.
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Lid closed -
fully automatic

Gentle pushing of the lid auto-
matically engages two locks —
rapidly and safely.

Safety in case
of sample loss

The patented electronic imbalance
recognition system is ideally
matched to every rotor. It recog-
nises imbalance even during a run.

m Large sample losses are detected
during a run. The Biofuge
stratos brakes automatically.

m Only imbalances caused by
incorrect loading lead to error
messages — false alarms are
avoided.

m [nadmissible imbalances are
detected specifically for every
rotor. This protects the centri-
fuge’s drive.
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Balancing by eye

The Biofuge stratos is characterised
by minimum noise, maximum
imbalance stability and extreme
reliability. An innovative drive with
“active damping” was specifically
designed for highspeed applica-
tions (see also page 6). The unique
spindle drive offers many benefits.

m Your samples can be simply
balanced by eye.

m | oud rotors and resuspended
sediments become a thing of
the past.

m Service costs for broken drive
needles are avoided.




CERTIFIED IN ACCORDANCE WITH

BSOSO

I Biofuge stratos
Bl standard centrifuges
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No waiting

A powerful drive accelerates the
Biofuge stratos’ rotors in record
times: 50,000 x g in 30 seconds.
The extremely short braking and
acceleration times save a lot of
time and allow increased sample
throughput.

Clear

The new Easycontrol user panel
makes your work as simple as
possible.

m Clear display of all values —
no hidden functions

m |nternationally recognised
symbols

m Nine programs to save the most
important run parameters

m “Pretemp” program for rapid
pre-cooling

Wrong speed?
No problem.

Within a few seconds the auto-
matic rotor recognition system
detects if the programmed speed
is too high. The Biofuge stratos’
display signals the maximum
permissible value for the rotor
used. You can confirm this value
by pressing the START key or you
can enter a new value.
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FLEXIBLE

The Biofuge stratos’ extensive range of rotors is
outstanding. Ten rotors - fixed angle, microlitre, swing-
out and continuous flow rotors are at your disposal. All
common types of tube from 0.2 to 180 ml can be spun
in the Biofuge stratos.

The new aerosol tight rotors and buckets offer the
greatest possible user safety. During the rotors’
development we have improved the sealing mechanism.
The safe biological centrifugation with the Biofuge
stratos’ rotors was certified by the independent CAMR
test institute in Porton-Down, Great Britain, using a
microbiological test procedure.

Additional safety is provided by tubes with sealed lids.
For this reason, Kendro has extended its range of
accessories to include these tubes.

highspeed fixed
angle rotors

m All fixed angle rotors are aerosol
tight.

m Reduced acceleration and
braking times through reduced
weight.

m A lid for all fixed angle and
microlitre rotors avoids any
possibility of confusion.
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General purpose
swing-out rotors

m A swing-out rotor for DIN, blood,
conical and other tubes up to
180 ml.

m The bucket is suitable for extra
long tubes up to 138 mm.

m A vertical swing-out rotor for
microlitre plates ensures
optimum sedimentation.

60°

High sample throughput
80 x 2 ml tubes can be spun in the
drum rotor.

m New: a rack with a 60 ° angle
converts the drum into a
48-place fixed angle rotor —
with an identical RCF value for
all samples.




Only at Heraeus®:
continuous flow operation
on a table top

m The Contifuge stratos provides
time savings of several hours
for sample volumes in excess of
20 1.

m The high RCF value guarantees
the quantitative sedimentation in
the field of bio-technology and
for water sample examination.

m Titanium rotor for maximum
chemical resistance.

A new principle -
Highconic®

10,000 x g for conical (Falcon®

type) and highspeed tubes.

m As aresult of the 45 °© angle, the
sediment remains at the bottom
of the tube.

m The flat angle prevents sample
loss at the rim of the tube.

50,000 x g for 24 samples Indefinitely autoclavable
A 24-place rotor provides high The 24 x 2 ml rotor is particularly
performance for 1.5 ml micro suitable for infectious samples.
tubes. m The special alloy rotor is indefi-
m Acceleration in excess of nitely autoclavable.

50,000 x g in only 30 seconds.
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RELIABLE AND
USER FRIENDLY

Kendro has set a new technological standard for high-

speed table top centrifuges with the new spindle drive.

balancing by eye

high RCF values for all types of rotor
extremely short acceleration and braking times

extremely quiet run conditions

m outstandingly sturdy for everyday laboratory work

Limited -
the common needle drive

With a centrifuge, the motor’s
driving power is transferred to the
rotor via a shaft. Common high-
speed centrifuges achieve this via
a flexible needle (“needle drive”),
which is inexpensive and quite
sufficient for the operation of high-
speed fixed angle rotors up to

6 x 94 ml. The needle drive is not
suitable when different rotors with
high g-forces and very short
acceleration and braking times are
used:

m The needles often break when
used for very short acceleration
and braking times.

= Swing-out rotors are just as
damaging.

m The needle drive is very sensitive

to imbalance.

m Sample whirling can occur
during braking at resonance
speed.
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very flexible as a result of an extensive range of rotors

Intelligent -
the Biofuge stratos’
spindle drive

The spindle drive, which is unique
for a table top centrifuge, features
an elastic needle which is damped
(“active damping”, see illustration).
The motor is totally independent
from the rotor and does not feel
any of the pressure and move-
ments that the rotor causes. The
spindle drive therefore offers
indispensable benefits for the
sophisticated user of a highspeed
centrifuge.

rotor

111

needle AR

E LA |

steel shaft

(£

motor

spindle

damping
elements

Benefit

Customer usage

The spindle drive relieves the drive
shaft from the weight of the rotor

Very short acceleration and
braking times,
no needle breakage

The sensitivity to imbalance
is reduced

Exact balancing is not
necessary (visual balancing)

Rotor resonance is damped

Sample sediments are not whirled
during braking process

Rotor disturbance is reduced

No disturbing noises,
extremely quiet operation,
no damage to the motor bearing

The spindle tolerates the
“hard” lowering of the rotors

The Biofuge stratos is very sturdy
for everyday laboratory work

The spindle is supplied
as a complete set including sensors

The entire spindle is easy
to fit and service




ECONOMICAL AND
SPACE SAVING

Flexible - the rotor diversity

With a selection of ten different
rotors and numerous adaptors,

the Biofuge stratos has the most
flexible range of accessories on the
table top centrifuge market. It is
therefore a compact and applica-
tion orientated centrifuge for every
application in molecular biology,
biochemical and medical research.

Powerful - the RCF values

The Biofuge stratos’ extreme
flexibility is characterised by high
RCF values for all rotors. Centri-
fuges with virtually comparable
flexibility (centrifuge 3, 4 of the
table/graph) are, however, consi-
derably less powerful because they
do not have the Biofuge stratos’
pioneering spindle drive.

Time saving - the run times

Short run times save time and
consequently costs and they also
increase the throughput of sam-
ples.

The graph opposite illustrates to
which extent the Biofuge stratos’
high RCF values and short braking
times reduce the centrifuge's
overall run time.

At maximum speed, a 8 x 50 ml
rotor was operated for 30 minutes
and a 24 x 1.5 ml rotor was spun
for 15 minutes in the Biofuge
stratos. After adding the braking

The table shows that some of the
highspeed centrifuges available in
the market cannot offer the Biofuge
stratos’ flexibility (centrifuge 1, 2 of
the table). It is now possible to
upgrade the Biofuge stratos with
further rotors at any time. When on
a limited budget, this is definitely
more economical than purchasing
an additional centrifuge with new
rotors.

I Biofuge stratos
I centrifuge 3
centrifuge 4

times, the entire centrifugation
process' run time is established,
as graphically illustrated.

Centrifuge 3 and 4 require a consi-
derably longer run time to achieve
the same separation results. This is
due to the lower RCF values and
partly the longer braking times.

2 ml 50 ml

Use of rotor types in
highspeed table top centrifuges

Rotor type Biofuge centri- centri- centri- centri-
stratos fuge1 fuge2 fuge3 fuge4
Microlitre rotor [ ] [ ] [ ] ] []
Highspeed rotor [ ] [ ] [ ] ] [ ]
Falcon® fixed angle rotor = 1 1 1
Swing-out rotor [ ] [ ] ] ]
(Falcon®, DIN, blood tubes)
Microtitre plate rotor ] [ ] [ ]
Continuous flow rotor ]
T Only partly suitable for Falcon® tubes due to steep angle
Highspeed angle rotors’ RCF
values and volumes
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BIOLOGICALLY SAFE
CENTRIFUGATION

In accordance with EN 61 010,
when working with toxic and
infectious materials, “it has to be
guaranteed... depending on the
biological agents’ risk potential,
that aerosols are either not created
or cannot reach the work area's
atmosphere”. For centrifugation
this results in the compelling
necessity that both, tubes with
sealed lid and rotors or swing-out
buckets must be used with an
aerosol tight cap.

Sealed tubes

The Biofuge stratos’ range of
accessories was consistently
designed for biologically safe
centrifugation. New tubes with
sealed lids for highspeed appli-
cations were included in the tube
range (page 13 ff).

Rotors - safe down to the
smallest detail

The design of swing-out buckets
and all fixed angle and microlitre
rotors ensures a maximum seal.

At highspeeds the seals generally
loose their effect when leaked
liquid exerts a direct influence on
them. At 50,000 x g, 1 ml of liquid
puts a strain of 50 kg on the seals.
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Test guidelines

Every user is obliged to regularly
check their centrifugation accesso-
ries. Kendro assists with a test
procedure, described in the opera-
ting instructions, which

is in accordance with British
standards.

Certified safety

The Biofuge stratos’ aerosol
tightness was certified by the
independent CAMR test institute in
Porton-Down, Great Britain, using
a microbiological test procedure.




Angle rotors have a surrounding
groove (1) above the tube boring
which collects leaked liquids and
aerosols which therefore cannot
have an effect on the seal (2). The
risk of spilling liquids is thus limited.
This effect is supported by a liquid
rejecter at the rotor lid (3) which,

at the same time, holds the sealing
ring.

An important detail is the inward
pointing upper rotor edge (4).
During a run the sealing ring
presses against the centrifugal
force and therefore actively sup-
ports the sealing effect. Further-
more, unscrewing the lid is very
easy because the rotor lid including
sealing ring lies on this edge.

The diagram illustrates the Biofuge
stratos’ angle rotor sealing
principle.

BN

1 Groove which is designed to
collect leaked liquids and
aerosols

2 Sealing ring

3 Liquid rejecter at the rotor lid

4 Inward pointing edge

5 Tube in the boring
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TECHNICAL DATAJORDER NUMBERS

8 8 ©

Fixed angle rotors

Fixed angle rotors 6 x 94 ml 8 x 50 ml 16 x 16 ml Highconic®
rotor
Order no. 75003334 75003335 75003336 75003046
Angle ° 26 34 23 45
Max. speed rpm 15,000 (13,000)* 15,000 (13,000)* 17,000 (14,000)* 8,500
Max. RCF 25,410 (19,083)* 26,920 (20,217)* 31,660 (21,475) 10,015
Max. capacity ml 6 x 94 8 x 50 16 x 16 6 x 50
Acceleration/braking time s 70/60 75/60 60/55 35/40
Min. temp. at max. speed °C -5 (-10) -1 (-8) 2 (-9) -18 (-14)*
Max. speed at 4 °C 15,000 15,000 17,000 8,500
Max./min. radius cm 10.1/6.3 10.7/5.6 9.8/6.4 12.4/6.0
k-factor 531 (707)* 729 (970) 373 (5651)* 2,545

Distinctive features

aerosol tight

aerosol tight

aerosol tight

aerosol tight, indefinitely
autoclavable (121 °C)

* () for use with Biofuge stratos 120 V/60 Hz version

Adaptors for fixed angle rotors

Volume Max. tube size Rotor 75003334 Rotor 75003335 Rotor 75003336

D (mm) L (mm) Tubes Order no. Tubes Order no. Tubes Order no.

per rotor adaptor per rotor adaptor per rotor adaptor
1.5 ml 11 51 24 76002905 24 76002902 16 76002900
3.5ml 11 91 24 75003091 24 76002903 16 76002901
6.5 ml 13 108 12 75003092 8 75003097 16 75003079
12 ml 16 89 12 75003093 8 75003098 - -
16 ml 18 114 6 76002906 8 76002904 16 without ad.
38 ml 25 104 6 75003094 8 75003099 - -
50 ml 29 114 6 75003014 8 without ad. - -
94 mi 38 114 6 without ad. - - - -
Adaptors for Highconic® rotor 75003046
Volume Max. tube size Amount/ Order no.
D (mm) L (mm) Rotor Adaptor

4x1.5ml 11 58 24 76002905
4x3.5ml 11 103 24 75003091
2x6.5ml 13 115 12 75003092
2x12ml 16 96 12 75003093
1x16 ml 18 124 6 76002906
1x38 ml 25 112 6 75003094
1 x50 ml 29 118 6 75003014
1 x 15 ml Falcon® 16.5 120 6 75003095
1 x 50 ml Falcon®) 30 117 6 75003096

" Included in the price of the rotor
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TECHNICAL DATAJORDER NUMBERS

Microlitre rotors Q .

Microlitre rotors 24 x 1.5/2 ml 24 x 1.5 ml drum rotor

Order no. 75003332 75003331 75003044

Angle ° 45 45 60/90

Max. speed rpm 17,000 23,300 (22,000)* 13,000

Max. RCF 28,110 50,377 (44,912) 16,438

Max. capacity mi 24 x1.5/2 24 x1.5 80 x 2

Acceleration/braking time s 27/35 30/40 30/35

Min. temp. at max. speed °C -13 (-8)* 8 (5)* -15 (-12)*

Max. speed at 4°C 17,000 22,500 13,000

Max./min. radius cm 8.7/5.9 8.3/5.9 8.7/3.8

k-factor 340 159 (179)* 1242

Distinctive features aerosol tight, indefinitely ~ aerosol tight 48-place angle rotor
autoclavable (121 °C) with 8 x rack 75001498

* () for use with Biofuge stratos 120 V/60 Hz version

Adaptor sets for microlitre rotors 75003332 and 75003331

Adaptor sets with 24 reducer sleeves Colour Rotor 3332 Rotor 3331
Order no. Order no.
for 0.5/0.6 ml microlitre tubes turquoise 76003758 76003252
for 0.25/0.4 ml microlitre tubes red 76003759 760032517
for 0.2 ml PCR tubes grey 76003750 76003250

") Only suitable for 0.25 ml tubes

Racks for the drum rotor 75003044

Rack for Amount per Colour Order no.
adaptor Rotor
1.5 ml microlitre tubes 10 80 yellow 76001499
1.5/2 ml microlitre tubes 10 80 red 76001244
0.3 ml microcapillary tubes 8 64 blue 76001246
0.5/0.6 ml microlitre tubes 15 120 green 76001247
0.25/0.4 ml microlitre tubes 20 160 yellow 76001248
1.5/2 ml microlitre tubes (60 © angle) 6 48 white 75001498
PCR strips (each 8 tubes) 8 12 white 76001587
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TECHNICAL DATAJORDER NUMBERS

Swing-out rotors

Swing-out rotors 4 x 180 ml 2 x microtitre
Order no. 75003047 75003048
Order no. round bucket 75008172 -

Order no. aerosol tight cap 75008173 -

Max. speed rpm 5,000 (4,500)* 3,000

Max. RCF 4,863 (3,939)" 1,370

Max. capacity ml 4 x180 2 microtitre plate
Acceleration/braking time s 45/55 30/35

Min. temp. at n_ .. °C -15 (-14)* -19 (-15)*
Max./min. radius cm 17.4/9.4 13.6/-
Distinctive features aerosol tight max. shelf height 5.7 cm

* () for use with Biofuge stratos 120 V/60 Hz version

Adaptor for the round bucket 75008172
in swing-out rotor 75003047

Adaptor for Max. tube size (mm) Tube Colour Order no.
D L) Lid Rotor adaptor
12x1.5/2 ml 11 42 13.6 48 black 75008190
9x 7 ml DIN 13 125/135 15.2 36 yellow 75008189
7 x 7 ml blood collection 13 126/135 18.5 28 grey 75008188
7 x 15 ml DIN 18 126/135 18.5 28 red 75008186
4 x 15 ml blood collection 18 129/135 20 16 white 75008185
3 x 15 ml Falcon® 17 133/135 23.7 12 brown 75008187
1x25 ml DIN 25 126/135 27 4 orange 75008184
1 x 25 ml universal container 26 121/130 53 4 green 75008196
1 x 50 ml Falcon® 30 133/138 39 4 green/yellow 75008183
1 x50 ml DIN 36 132/138 39 4 green 75008182
1x 100 ml 45 128/133 47.5 4 blue 75008181
2 x US urine 17 8 brown/red 75008195

") Length with/without aerosol tight cap
D = max. diameter; L = max. tube length; cap = max. cap diameter

Continuous flow rotor

Continuous flow rotor order no. 75003049 75003054

Max. speed rpm 17,000 10,000

Max. RCF 25,040 8,665

Max. capacity ml 400 ml sediment 400 ml sediment

Acceleration/braking time s 80/60 36/35

Max./min. radius cm 7.75/5.0 7.75/5.0

Distinctive features indefinitely indefinitely
autoclavable (121 °C) autoclavable (121 °C)

Material titan coated aluminium

Continuous flow rotor accessories

High performance insert for HCT 22,300 rotor 75015339
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CENTRIFUGE TUBES
AND TOPS

e

=\

Highspeed tubes with Oak-Ridge buckets

round bases m including aerosol tight cap

m made of polycarbonate with m for leakage free closing up to the
glass like transparency edge of filled tubes

m made of polypropylene with high m recommended for centrifugation
chemical resistance of critical substances

Sealing plug Microlitre tubes

m to seal buckets with round m for small volumes and highs-
bases as splash and dust peeds
protection

Sealing caps l \’ I Conical tubes
m for tight closing of smooth m “Falcon®” type

sided buckets m for work with cell cultures
= unlimited use

> |
Screw lid Corex® glass

_IK%
[TTITITT (1T
[t /:'l

m made of metal m if glass is indispensable
m for tight closing of polycarbonate m for applications to 12,000 x g
tubes with thread m use always in combination with

a rubber adaptor

=
Stainless steel buckets
= with high chemical resistance .
m sturdy and unlimited use Borosilicate glass
m for gravitational fields up to
4,000 x g

m with high chemical resistance
m indefinitely autoclavable
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CENTRIFUGE TUBES
AND TOPS

Micro tubes for microlitre rotors order no. 75003331, 75003332
and drum rotor order no. 75003044

Capacity Type Packed/unit Order no.
0.4 ml Microlitre tube, PE, with snap lid 1,000 76001166
1.5 ml Microlitre tube, PE, with snap lid 500 76001163

Microlitre tube, PP, with screw lid 500 76001148
2.0 ml Microlitre tube, PE, with snap lid 500 76001169
Centrifuge tubes for the swing-out rotor order no. 75003047
with swing-out bucket order no. 75008172
Capacity Type Packed/unit Order no.
1.5/2 mi for adaptor order no. 75008190:

1.5 ml microlitre tube, PE, with snap lid 500 76001163

1.5 ml microlitre tube, PP, with screw lid 500 76001148

2.0 ml microlitre tube, PE, with snap lid 500 76001169
3.5 ml for adaptor order no. 75008189:

tube with round base, PPCO, 3.5 ml 10 75002994

tube with round base, PC, 3.5 ml 10 75003068

sealing plug, PP 20 75003069
7 ml for adaptor order no. 75008189:

borosilicate glass, DIN 100 76009001
15 ml for adaptor order no. 75008186:

borosilicate glass, DIN 100 76009003

borosilicate glass, DIN, graduated 1 75001137

borosilicate glass, conical, 12.5 ml 100 76009002

borosilicate glass, conical, graduated, 12.5 ml 1 75001136

tube with round base, PP 1 76009080
15 ml con. for adaptor order no. 75008187:

“Falcon®” type 125 76002845
25 ml for adaptor order no. 75008184:

borosilicate glass, DIN 50 76009006

borosilicate glass, DIN, graduated 1 75001143
50 ml for adaptor order no. 75008182:

borosilicate glass, DIN 10 76009005

borosilicate glass, DIN, graduated 1 75001138

tube with round base, graduated, PC 1 76009093

tube with round base, PP 1 76009082

rubber pad for tube 76009093 and 76009082 1 76001805
50 ml con. for adaptor order no. 75008183:

“Falcon®” type 25 76002844
100 ml for adaptor order no. 75008181:

borosilicate glass, DIN 10 76009007

borosilicate glass, DIN, graduated 1 75001146

tube with round base, graduated, PC 1 76009095

tube with round base, PP 1 76009084
180 ml use without adaptor:

bottle incl. screw lid, PP 1 76003026

material descriptions: PC = polycarbonate, PP = polypropylene, PPCO = polypropylenecopolymer, PE = polyethylene



Centrifuge tubes for fixed angle rotors order no. 75003046,75003334,

75003335, 75003336

Capacity Type Packed/unit Order no.
3.5ml tube with round base, PPCO 10 75002994
tube with round base, PC 10 75003068
sealing plug, PP 20 75003069
6.5 ml tube with round base, PC 10 75003071
tube with round base, PPCO 10 75003072
sealing plug, PP 20 75003073
12 ml tube with round base, PC 1 76002804
tube with round base, PPCO 1 76002856
tube with round base, PC, with thread 1 75002805
screw lid for tube 2805 1 75001559
Oak-Ridge tube, PC, incl. aerosol tight cap 10 75003074
Oak-Ridge tube, PPCO, incl. aerosol tight cap 10 75003075
15 ml con.* “Falcon®” type 125 76002845
16 ml tube with round base, PC 10 75002950
tube with round base, PPCO 10 75002951
sealing plug, PP 10 75002957
tube with round base, stainless steel 1 75002955
incl. screw lid
Oak-Ridge tube, PC, incl. aerosol tight cap 10 75003076
Oak-Ridge tube, PPCO, incl. aerosol tight cap 10 75003077
38 ml tube with round base, PC 1 76002809
tube with round base, PPCO 1 76002871
sealing cap for tube 2809 and 2871 1 76001528
tube with round base, PC, with thread 1 75002828
screw lid for tube 2828 1 75001547
Oak-Ridge tube, PC, incl. aerosol tight cap 10 75003078
Oak-Ridge tube, PPCO, incl. aerosol tight cap 10 75003086
50 ml tube with round base, PC 10 75002958
tube with round base, PPCO 10 75002959
sealing plug, PP 20 75002974
bucket with round base, stainless steel, 1 75002968
incl. screw lid
Oak-Ridge tube, PC, incl. aerosol tight cap 10 75003087
Oak-Ridge tube, PPCO, incl. aerosol tight cap 10 75003088
Oak-Ridge tube, Teflon, incl. screw lid 2 75002966
Corex® glass, 15 ml 1 75002954
rubber adaptor for Corex® glass 2954 2 75002971
Corex® glass, 25 ml with screw lid 1 75002970
rubber adaptor for Corex® glass 2970 2 75002973
Corex® glass, 30 ml 1 75002969
rubber adaptor for Corex® glass 2969 2 75002972
50 ml con.* “Falcon®” type 25 76002844
94 ml tube with round base, PC 1 76002810
sealing cap for tube 2810 1 75001568
tube with round base, PC, with thread 1 75002829
screw lid for 94 ml tube 2829 1 75001540
tube with round base, PPCO thick 1 76002872
tube with round base, PPCO thin 25 76002837
tube with round base, stainless steel 1 75002883
sealing cap for tubes 2837 and 2883 1 75001569
Oak-Ridge tube, 85 ml PC 10 75002976
*only for rotor 3046
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FASIE AN D) TECHNICAL DATA/JORDER NUMBERS

PREC'SE Biofuge stratos and Contifuge stratos

S E RVI C E Drive induction drive without carbon brushes

Control microprocessor control through Easycontrol Il

Min./max. speed rpm 300/283,300, adjustable in increments of 10

Max. RCF 50,377

Max. capacity ml 4x180

Braking/accel. curves 9/9

Programs 9 + 1 pre-cooling program

Noise at max. speed daB <60

Run time 0 -9 hrs 59 mins, continuous operation

Temperature range °C -19 to +40

Functions RCF selection, Quick-run

Rotor recognition automatic

Imbalance recognition electronic, depending on speed and ideally suited to every rotor
Construction galvanised steel chassis with armoured chamber
Equipment safety lid lock and interlock (two automatic locks)

External dimensions (hxwxd) mm 395 x640x595

Weight (excluding rotor) kg 134

Power consumption W 1,400 W (cooling system ca. 900 W)

Test standards manufactured and tested in accordance with EN 61 010-1,

EN 61 010-2-020, EN 50 081-1, EN 50 082-1
Requiring approval in accordance with UVWV VBG 7z

Type Equipment Order no.
Biofuge stratos 230V, 50/60 Hz 75005282
200/208 V, 50/60 Hz 75005284
120 V/60 Hz 75005286
Contifuge stratos 230V, 50/60 Hz 75005283
200/208 V, 50/60 Hz 75005285

Fast response times and

competent solutions is our

. Your partner
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our customers all over the
world. Our comprehensive
service package does not

only include repairs and

maintenance.

For us, service means

technological competence, ) ‘
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Denmark  Kendro Laboratory Products AB - Albertsiund - Tel. +45-43 62 46 47 - Fax +45-43 62 46 41 - info@kendro.dk
France Kendro Laboratory Products - Courtaboeuf cedex - Tel. +33 (1) 69 18 77 77 - Fax +33 (1) 60 92 00 34 - info@kendro-lab.fr
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excellent logistics. The Germany  Kendro Laboratory Products GmbH - Hanau - Tel +49 (6181) 35-300 - Fax: +49 (6181)35-59 44 - info@kendro.de
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equipment's outstanding PR China  Kendro Laboratory Products Shanghai - Shanghai - Tel. +86 (21) 5490 0218 - Fax +86 (21) 5490 0230 - kendrosh@public4.sta.net.cn
Spain Heraeus S.A. - Madrid - Tel. +34 (91) 358 19 96 - Fax +34 (91) 358 20 67 - heraeus@mx3.redestb.es
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2 Service
2.1  Servicing Schedule (yearly procedure recommended) 2.1.1.6 Rotor Fixing and Drive Spindle
2.1.1 Maintenance Routine without Dismantling the Centrifuge * Check the perfect condition of the collet chuck and replace it in case of

2.1.1.1 Electrical Installation and Safety
« Switch OFF the centrifuge and disconnect the unit from power, check voltage
supply and mains fusing (16 Amps, slow blow characteristic)
« Check condition of plug and wall socket - (let) replace defective parts
» Check cord condition and fixing / connection - replace or refit it
« Check condition of instrument socket and replace it in case of bad contacts

2.1.1.2 Location and Mechanical Installation
e Check the base (ground, table, lorry with lockable wheels etc.) For resonance-
free and stable conditions
« Check for a well ventilated place and sufficient distances to walls or adjacent
equipment, without exposition to direct sunlight
« Check the levelling of the centrifuge drive with use of a spirit level

2.1.1.3 Lid Tumbler Mechanism and Safety Device

« Connect the centrifuge to power and switch ON

» Check for correct automatic lid closing and self-acting lid opening - if in disorder,
readjust lid, swivel hinges, and/or locking devices

» Check the rubber gasket for lid’s and bolt’s sealing and replace, if damaged

« For checking the electronically safety circuit: start the centrifuge, let it shortly run
and stop it, the lid must not be unlocked by the microprocessor as long as the
speed is more than 60 rpm - if safety circuit is out of function, replace main board

2.1.1.4 Cleanliness of Spin Chamber and Motor Casing

e Open the lid and remove the rotor (for loosening turn the T-handle Allen key
(5mm) in arrow direction - see rim of rotor chamber)

e Clean the spin chamber with a dry and absorbent cloth (remove all dust and
moisture - see also section for Cleaning)

e Check the cleanliness of the motor flange and take care of the annular slot
around the motor shaft: penetrating fluids can damage the upper spindle bearing
or electronics, remove fluids with an injector and/or absorbent paper

2.1.1.5 Rotor and Accessories Condition and Sealing
e Clean the spin chamber with a dry and absorbent cloth (remove all dust and
moisture - see also section for Cleaning)
« Check the condition of rotors and accessory parts (especially all supporting or
stressed partitions): the rotor and/or accessory parts must not be used any
longer, if there are visible traces of mechanical damage or rust

malfunction (thread is worn out, horizontal grooves etc.)
« Check the condition of the drive spindle: the centrifuge must not be used any
longer, if the drive spindle is damaged (e.g. Bend or it's bearings are worn out)

2.1.1.7 Temperature Level
» Check the wire gauze (behind the air inlet slots) underneath the front panel for
free ventilation, insufficient air flow will lead to an inadmissible temperature rise
of compressor, motor and electronic parts

2.1.1.8 Imbalance Behaviour
 Install available and empty rotors and check the imbalance behaviour with rotor
dependant cut off and run through weights (see 2.4) and replace worn out motor
rubber mounts, spindle or faulty main board

2.1.2 Maintenance Routine after Dismantling the Centrifuge Casing
2.1.2.1 Motor Supporting Elements
e Check the supporting and damping elements of the drive motor and replace
them in case of increased rubber abrasion or abundance of imbalance but at
least every 6 years

2.1.2.2 Braking Circuit
« Check the function of the braking circuit (warming up of brake resistor, even and
noiseless brake effect) and replace defective parts in case of malfunction

2.1.2.3 Lead and Screwing Connections
e Check the terminal and plug connections of all leads and on all boards and
electrical components, tighten all loosen screwing connections, refit or replace
defective parts
e Check the screwing connections of all boards, mechanical and electrical
components and re-tighten them if necessary (use screw locking lacquer for
motor mounts and lid lock assembly)

2.1.2.4 Protection Earth Core and Grounding Connections
« Check the protection earth core for continuity and all grounding plug connectors
» Check isolation resistance and accessible current (see 2.6)

Edition: 04
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Trouble Shooting

E_rro_r Error Cause PEESIlalD ISl Corrective Procedure E_rrqr Error Cause PEESIlalD ISl Corrective Procedure
Indication Source Indication Source
mains switch with switch on again, disconnect .rotor* in wrona selection inadmissible speed | press start again (within 15s),
integrated fuse or | electric. components success., speed of det?acted rotor| ©" rcf value was pre- | else wait for rotor standstill, lid
. fuses on main board search for other faults display selected OPEN/CLOSE, set value, start
no mains - —— —— - . .
voltage supply | Mains fuse or circuit | check fuse or circuit breaker rotor not symmetri- | open lid, check rotor loading,
9 PPy breaker failed and replace or switch on again cally loaded close lid again and restart
faulty mains cord or check instrument cord and base is not sturdy change or reinforce the base
displays instrument socket | socket, replace defective parts enough and comes (table, lorry with lockable
remain faulty connection check connections on CPU, into vibrations wheels, etc.)
dark no low voltage | from CPU to indication board and “bAL" imbalance run | centrifuge drive is not| level the drive correctly by
supply for indication board connecting leads message correctly levelled means of unit’s feet
indication board| faulty indication or ; appears in rotor itself has rotor must no longer be used,
CPU board replace main board completely speed imbalance send back to Kendro
interrupted NV-RAM out of insert the valid NV-RAM and display d_r|\_/e s_haft orrotor | centrifuge must no Ionge_r be
program socket or not push it correctly into socket fixing is damaged | used, replace chuck or spindle
correctly placed imbalance NV-RAM no or defective NV-RAM
- remedy the failure . imbalance sensor replace spindle inclusive
all displa reduced voltage . '
piay Og if the voltage drops often, use signal fault sensor board sensor board
elements CPU program supply (<10%) b _ ) _
are shortly | reset may be a voltage stabiliser circuits of main board replace the main board
e - check all ground connections imbalance imbalance NV-RAM wrong NV-RAM data
illuminated| caused by EMI bad or missing ; ) _ ! :
ground connection and the ground connection of but no noimbalance | . concor replace spindle inclusive
all boards “bAL“ cut-off (see 2.4) sensor board
constant interruption parameter NV-RAM no or defective NV-RAM message circuits of main board replace the main board
wear out of motor | replace motor rubber mounts lid was opened forbidden intervention|  close lid immediately, turn
drive mechanics rubber mount | (at least every three years) manuall F()jurin emergency opening | power OFF/ON, press lid down
makes spindle bearings replace spindle completely “Lid* ru}:w 91 device must only be for locking, press start key,
noises -no motor bearings replace motor completely appears in used at standstill press stop to finish run
good defective terminal check voltage on motor ter- speed , - defective micro check leads and connectors to
separation connection, faulty | minal and winding resistances display protection circuit switch or leads or micro switch, in case of a
electrical Lo . (15V) interrupted . . ’ .
result lead or motor winding|  -see test points on boards during run connectors to micro | faulty micro switch, replace lid
faulty power electr. replace main board 9 switch are interrupted lock device completely
locking drive is 24V supply check voltage for drive motor . loose plug check plug connectors XAl
lid cannot not su 9 lied with faulty relay K2 check switch. after power ON »OPEN ) v connectors and XA2
be vglﬁ)a o faulty driving circuit | replace the main board appears in | 15V supply for e nted leads to check leads to micro switches
opened g imbalance NV-RAM | no or defective NV-RAM d'spleedb pro_t(icUon ::l:jcu![t micro switches for continuit
by key at | locking motor | faulty motor winding | replace complete locking assy . 'Spgged3|/ 1S msg:éztiell a Y
standstill - : . . push lid centrally into lock and upposedy defective micro in case of faulty micro switch
" ,, lid is not lid bolt is jamming ; closed lid . .
->YE-17 press the key again switch replace lid lock completely
correctly locked — . .
lid is deformed re-adjust the lid centrally
Edition: 04 2-2 BIOFUGE® / CONTIFUGE® stratos
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Trouble Shooting (continued) Trouble Shooting (continued)
E_rro_r Error Cause PEESIlalD ISl Corrective Procedure E_rrqr Error Cause PEESIlalD ISl Corrective Procedure
Indication Source Indication Source
rotor is jammed check for easy movement, . E-11 NV-RAM is faulty no data transfer from replace the NV-RAM
tor didrt t remove any jamming objects message NV-RAM to CPU
rotor didn't turn spindle or motor is femove spindle or drive, replace . E-12¢ faulty temp. frequency of U/F check sensor (see E-04)
jammed defective parts message measuring converter out of limit replace the main board
E-00°. or | missing speed faulty plug or lead |check plug contacts and leads, a wrong rotor was | wait for standstill, open the lid
K E-O?;“ signal t%stp wm connection to speed measure speed signal on installed and install a correct rotor
message rotor by hand, detection board XW1/3, replace defective parts E140 wrong or faulty | mains voltage failure pr;zz ds;gﬁ Ié;r(?é/,rvev:\tlé1 I:)r
appears in |then close the lid| faulty processing . message rotor detection : P r—
speed circuit replace main board wrong motor phase check rotation direction, if
display condition necessary change 2 leads
connections motor to check plug contacts and leads, faulty detection cir. replace the main board
: measure speed signal on ,E-15¢ NV-RAM is wrong or | replace NV-Ram and insert
motor didn't start| oo eIe-ctr-onlcs XW1/3, replace defective parts message checksum error defective correctly into socket
motor windings replace motor LE-16“ program CPU disturbed or | replace CPU and /or eliminate
driving circuit, FETs replace main board message interruption defective disturbance
bad ground connect. | check all ground connections E17¢ lid is blocked or press lid centrally in front down
,E-02¢ program EMI troubles tighten loose screws m’(’assa o micro switch jammed again, re-adjust if nec.
message se((qjgetncs \(/jvas . | replace the CPU lid didg’t’ does not open |defective micro switch replace lid lock device
ISturbe Internal program error replace the main board open after pressing lid or lid lock P
taulty measurin PT100 sensor, resistance test at 9,=20°C: faulty driving circuit replace the main board
» E-04* of tgm peratu reg connecting lines or | 100Q: -> display: (-1£1)°C LE-19° |wrong key board v\\,/vrr(;)r?gkl\tlav-t?oAal\r/(lj Replace the correct NV-RAM
message values plug connection 120Q: -> display: (50+1)°C message indication el '%[]h 3; i replace the correct key board
defective circuit replace the main board (incl./without cooling)
data lines or soldering| check lines and soldering E-22 NV-RAM apd wrong NV-RAM Replace the correct NV-RAM
E-06" data lines to key connections points, replace faulty parts message CPU ?I(:]nt wrong CPU Replace the correct CPU
" board were CPU is defective CPU exchange matc . -
message disturbed faulty key board replace the main board less voltage | mains voltage < 175v | connect to voltage stabilizer
faulty main board replace the main board motor overtemp. unsufficiant cooling air flow
chamber compressor didn't | check leads, terminals, start »E-23° 15V-protection | switch has tripped phase fault of drive motor
» E-07 overtemperature: work relay, capacitor, compressor message circuit is overpressure switch ambient temp. is too high
message display >50°C | faulty cooling cycle exp. valve, refrigerant loss disconnected | of coolir_lg plant has |heat trangfer-> conQenser/fans
I ¢ | defective leads or |check leads and brake resistor, : tripped _| expansion valve didn't close
, E-08" Oyer_vo ta_ge Y brake resistor rep|ace defective parts . E-24*" 2.NV-RAM is |NV-RAM for curves is| insert the NV-RAM |nC|Ud|ng
message intermediate driving and/or braking . message missing not (correctly) in place| accl./deceleration curves
circurt circuits replace the main board no rotor installed install rotor correctly
,E-10 | NV-RAM is not |[Initialising of NV-RAM| check NV-RAM and socket, »E-25" | pulsing fault of | loose rotor screwing tighten rotor sturdy
message initialised is not valid insert the correct NV-RAM message | rotor detection |big imbalance on start|rotor, spindle or motor bearing
faulty pulse detection |distance hall sensor, magnets
Edition: 04 2-3 BIOFUGE® / CONTIFUGE® stratos
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2.3 Test Points
Test Points Unit Value Conditions Test Points Unit Value Conditions
mains terminal XN| 230V AC |all given values are related on 230V (x10%) mains
board’s resistance| 1980Q voltage for board’s supply motor over-temp. 20V DC voltage drop by one d!sconnected lead (error
terminal XM in each case measured inter 2 motor leads after terminal XO case) and linked terminal XR
motor voltage - reaching selected speed - no effective values!
values must be the] 250V AC [B000min™ , swing-out rotor #3047 (4 x 180ml) over-press
same between all | 250V AC |5000min™ ; " voltage drop by one disconnected lead (error
Switch terminal 20v DC : .
3 motor leads | 250V AC [12000min™ , microliter rotor #3331 (24 x1.5ml) XR case) and linked terminal XO
(U,V,W) 250V AC [23300min™*
soft iron or digital effective measuring instr. ) ) )
3*6A maximum during acceleration (#3331, 36s) front fans terminal 3000 switch OFF unit, 2 fans (M3+M5) parallel fans’
(';”a%tg (%J:;e\;‘vt)'“ﬂ 3%5,2A [otor #3047, set speed = 5000min~, 560W XF resistance temperature 20°C
T 3*3,0A [otor #3331, set speed = 23300min™, 650W
3*5,0A [maximum during braking phase (#3331, 40s) . . ) ,
intermediate 320V DC [at standstill 1t‘ans .coc|>l>|<n|g plant 200Q SW'.tCth OFFt unit, 3 ftans %f’é M6+M7) parallel fans
voltage Up 350V DC |max. during braking phase (#3331, 40s) ermina resistance temperature
(inter brake 300V DC [rotor #3047, set speed = 5000min™ - - o
resistor’s solder | 295V DC _|rotor #3331, set speed = 23300min™ compressor switch OFF unit, compressor temp. 20°C
pin and control ] ] terminal XG 4Q resistance of main coil + (starting relay 0.1Q)
resistor Ra7) | 289V DC shortly at maximum acceleration (#3331, 36s) terminal box 14Q | resistance of auxiliary coil (joints 13 -> 14)
25mV DC [3000min", swing-out rotor #3047 -insulation value > 10MQ | resistance inter phase and motor casing
current lo ‘t’f 40mV DC {4000min™ _ -~ _
_ Intermediate 65mV DC [5000min™ (shortest accel. / decel. time 55/60s) hose pump external connection on unit's back side
cwcwt,l(meajured 25mV DC [12000min™", microliter-rotor #3331 socket XV 1,1A max. current load (rating power 250VA)
as votage ¢roP | 45mv DC [18000min™ _ .
G:er(i)sstsofgll;()) 75mV DC ©3300mint speed detection board with active filter circuit
Ub = I * R 180mV DC [shortly at maximum acceleration (#3331) plug XW (1 ->3) 12v DC | low voltage supply N
M~ "M | -45mV DC fshortly at maximum braking (#3331) (1->2) 10,7V |light barrier is passed through (slot position)
motor winding 3x1Q switch OFF unit, pull off motor plugs, measure 0,3V |light barrier is out (turn cone a little by hand)
resistance 20°C inter U->V, V->W, W ->U speed: (n = f  30) when centrifuge is running
-insulation value | > 10MQ resistance inter each phase and motor casing temp. measuring 115mV | chamber temperature 20°°C (PT100:_= 108Q)
brake resistor switch OFF unit, 2 resistors parallel connected, plug XE (2 -> 3) 103mV" | chamber temperature '19, ¢ (P”OQ- = 960)
terminal XD 75Q resistance at 20°C 125mV__ | chamber temperature 40°C (PT100: = 116Q)
plugs XC1/2 condition at rest, resistance at 20°C plug XE (5 ->7) 12v DC low v_oItage supply of sensor _boa_rd
lid motor 80 3 -> 4 (red) imbalance sensor a(t) amplitude of lateral acceleration is rotor and speed
bolt switches 5V in series: 2 (XC1) -> 1 (XC2) with open lid G->9) depentdent, arllatl_yzeg l;c_)frfn > 2t5|0 rpm
lid micro switches voltage drop across both serial connected switches . per rotor revolution £ difierent long
lug XAL/2 28V DC by open lid rotor detection 5V DC pulses are separated frpm 2 different _
P plug XE (1 ->7) 0V DC pulse pause lengths, this pulse mode is generated
by 4 alternately polarized magnets
Edition: 04 2-4 BIOFUGE® / CONTIFUGE® stratos
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2.4 Imbalance Behavior 2.5 Cleaning of Instrument Parts

« Install in table available rotor in unloaded condition
* set speed = 17,000 rpm at 208V / 240V units
» set speed = 14,000 rpm at 120V units

Rotor Run through weight Cut off weight

Angle 16*16ml Alu #3336 < 6g > 15¢g

« Insert rotor dependent cut-off weights and position them at angles of 90° to
each other, the centrifuge must stop 4 times when the speed is above 300 rpm
indicating the “bAL" message. It is possible that the centrifuge will accelerate to
the maximum speed (17,000 rpm or 14,000 rpm) of the rotor before it stops and
indicating the “bAL” message. This is not an abnormal behaviour

« Insert the admissible imbalance weights in the same manner, the centrifuge
must run through 4 times to maximum rotor speed (17,000 rpm or 14,000 rpm)
without indicating the “bAL” message

ATTENTION - WARNING!
The electrical and electronic components must not be cleaned with moist
detergents!
For Cleaning the centrifuge housing or its accessories see Operating Instructions
section 1 (maintenance and care).
« Electronic components
Clean dusty components carefully with a dry and soft brush and remove loose
dust with a vacuum cleaner
* Fans
Scratch off carefully with a knife or similar tool the crusted dirt from the fans’
blades. Resulting grooves or marks must be removed subsequently with a fine
abrasive cloth. Loose dirt is to remove with an absorbent cloth or vacuum
cleaner
* Vent holes
Remove dirt from the vent grid behind the front panel by using a brush and
vacuum cleaner
« Condensers of cooling plant
The louvers between the condensers’ heat air deflectors have to be vacuum
cleaned. In case of persistent dirt the unit must be carried to an appropriate
place where the condensers can be cleaned with compressed air from inside to
outside. Heat air deflectors which are out of shape have to be realigned
correctly

Edition: 04
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2.6 Electrical Safety Check

ATTENTION!
A final electrical safety check must be performed after each maintenance
and/or repair!
« Resistance check of protective conductor
The measuring value of the resistance between the mains plug's grounding pin
and the grounding conductors of the motor, electronic chassis and the casing
must not exceed 200 mQ
* Insulation resistance Check
Check also the insulation resistance between the poles of the mains plug and
the grounding conductor; the resistance value must be more than 2 MQ
» Accessible current measured to EN 61 010
The accessible current must not exceed 3.5 mAmps in single fault condition
(interrupted protection earth wire)! In accordance with the EN61010, IEC1010
and UL3101 such a fault condition can be reproduced by the following
measuring circuit

Steckergehause / plug-in casing

-

I : ~
i 10kO Y Spezifaktionen fiir Mel3gerat
| 0 22uE 504 I - TRMS, DC - 5kHz oder mehr
| — ;502 =70 I - Eingangswiderstand > 1MQ
i - ! - Toleranz 5% oder besser
i ! - Crest Faktor 5 oder besser
: I
[ :
I 0,022pF —— !
i +5% !
i ! Specifaction for the meter
! 500Q : - TRMS, DC - 5kHz or more
| +1% ! - Input resistance > 1IMQ
| ! - Tolerance 5% or better
i B - Crest Factor 5 or better
I b
O _CD_ .............................................. -

L (N) Korperstrom: | TmAT = U / 500

N (L) accessible current: | [MAl = U [mV] :

PE U, =1750mV = |, =3,5mA

=
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3 Functional Description
3.1 Block Functions 3.2.1 Low Voltage Supply

The BIOFUGE stratos is a refrigerated microprocessor controlled high speed
laboratory tabletop centrifuge with noise reduced induction drive motor incorporating
automatic rotor and imbalance detection and self-closing lid tumbler systems.

The unit is equipped with following boards and components (block diagram 4-1):

» Instrument socket for mains cable on back side (units for 200V or 208V mains
supply are equipped with step-up transformer)

» Two poles mains switch with integrated thermal over-current release F1 (14A)

* Main board (230V) with microprocessor part and power electronics

» Key and indication board (program: EASYCONTROL Il with temp. display)

» Sensor board with temperature, imbalance and rotor detection sensors

» 3 phase induction motor with integrated thermal overtemp. switch (C. O. 155°C)

» Speed detection board with filter attached to the motor’s bottom by screws

e 2 self-closing lid tumbler systems with 3 integrated micro switches each
(mechanical bolt keeper, motor dislocking)

» 2 parallel brake resistors mounted on an angle support behind the fans in front

» Cooling plant with R404 compressor, expansion valve and over-pressure switch

« 5 equal axial-flow fans for power electronics, motor and cooling plant

» Connections (on back panel) for hose pump and serial interface (option for
continuous flow operation)

3.2 Main Board Functions

The Main board is mounted on a metal plate behind the front panel. The
components on main board are arranged in following function blocks (see wiring
diagram page 4-2 and 4-3).

» Noise filter in accordance with EN 55011 for motor and triac circuits

» Power pack for low voltage supply of microprocessor part and power electronics

» Triac driving circuits for compressor cut-in relay, for 2 independent fan wiring
terminals and for connection of an external hose pump

 DC intermediate circuit for supply of frequency converter equipped with
automatic loading and voltage (brake) controlling circuits

» Power part inclusive physically separated driving stages

» Microprocessor part with 2 controllers (CPU, imbalance) and ASIC80 comp.

» Driving component for 2 self-closing lid lock devices

» Interface component for serial RS232

» 3 exchangeable NV-Rams containing specific data of BIOFUGE stratos

The power pack consists of 2 transformers, 2 bridge rectifiers and 3 voltage
regulators, it generates the following low voltage levels:

® Ul=5V: by switched-mode regulator LM2575T-5.0
supplies all processors and its electronic components on main and
indication board
® U2=12V: by fix voltage regulator 7812
supplies sensor circuits on sensor and speed detection board
® U3 =24V: unregulated
is used for the driving of both lid lock motors and relays K2, K3;
the reference potential of U1,U2,U3 is Al: connected to protective
conductor (GND)
® U2=15V: by 2. transformer, rectifier and fix voltage regulator 7815
serves for supply of driving of the power electronics via the
protection circuit by closed lid switches
reference potential: A2 (UD-) CAUTION - MAINS POTENTIAL!
3.2.2 Intermediate Circuit

The DC intermediate circuit serves as an energy store between the AC power input
and the transmitted motor performance. The intermediate circuit consists of a heat-
sink-cooled bridge rectifier and several reservoir capacitors which are softly charged
across a power resistor when ever the unit is switched on. After the loading time
(CPU initialisation time) the power resistor is linked by the relay contacts of K3.
When switching the unit off, the DC voltage of the intermediate circuit is discharged
across a path of resistor and voltage monitoring LED H3.

3.2.3 Brake Path

Electrical power is fed back into the intermediate circuit during motor deceleration
(motor acts as generator). This braking power is transformed into heat by two
parallel connected resistors so that the intermediate circuit voltage does not rise to
an excessive level. The brake resistors are switched into the intermediate circuit by
a fast switching transistor (pulse-width modulation, synchronised by the double
mains frequency). This transistor is voltage dependent controlled by a self-acting
stage (closed loop).

3.2.4 Frequency Converter

The motor is 3-phased, provided with chopped direct voltage blocks (chopped
frequency approx. 20kHz, amplitude is height of DC intermediate voltage). These
blocks are variable in frequency and pulse-width modulation, 120° out of phase.
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Main Board Functions (continued)

These 3 phases are controlled during acceleration, running at set speed and
deceleration (e.g. for small speed: low frequency and small pulse-width length will
be affected). The FC is protected against over current, over temperature and over-
voltage which will be indicated by LED H2.

3.2.5 Microcontroller (Central Processing Unit) Part
The software identification No's of the CPU and 2 data storage’s (NV-RAMs) 9366
are sequentially displayed in speed and time fields:

« CPU: 590 XX (second No.)
* RAM 1 (parameters): 4409 XX (third No.)
* RAM 2 (curves): 4410 XX (fourth No.)

The actually indicated version No.'s (xx) are displayed in the time field and will be
upgraded if program or data changes are necessary.

The control program (ROM) is integrated in the controller component. The most
important operating parameters (e.g. the maximum data for all rotors, the last
operator settings, the basic values for speed and temperature controlling, data of
acceleration and deceleration curves as well as 9 data sets of program places plus
pre-temperation program) are stored in the non volatile (NV)-RAMs.

The actual value of all centrifugation cycles (“CYL") is also shown in the display (as
fifth No.) when ever the unit is powered on, before the check routine for all program
places puts an end to the initialisation time (approx. 18s).

The CPU co-operates with the ASIC 80 component via the 8 bit data bus and some
control lines. The ASIC 80 is a specially designed integrated circuit for the driving of
Heraeus centrifuges (with induction motor), containing a pulse counting stage for
speed measuring and some protecting functions for the power electronics.

An other micro-controller (592) and NV-RAM (4434) are serving the tasks for
automatic imbalance and lid release control (see also 3.5)

3.3 Speed Detection Board

On a small board, which is attached underneath the motor, the circuits for speed
detection and signal shaping are arranged. The motor speed is optically detected by
an infra-red light barrier. The motor axle has a slot at the same level as the light
barrier. This effects that the light beam will be interrupted twice during one motor
revolution. A following pulse shaping stage on board forms square-topped pulses
which are led via XW2 to the main board where they are passed on to imbalance
controller (see 3.5.3) and further to ASIC80 component. The speed pulses are
counted by an integrated circuit stage of the ASIC80 component to give the CPU a
hand with fast calculation of the exact motor speed.
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Key and Indication Board

The key and indication board is mounted behind the operating panel. The connection
to the main board is done by a screened 6 polar cable by which the serial data
transfer as well as the low voltage supply of 5V is verified. The 7-segment displays,
the control LED’s and the operating keys are managed by an own controller unit (first
identification No. 591) in multiplex processing.

For the programming serves EASYCONTROL Il (see Operating Instructions)

Functions of keys elements

Functions of Indicating Elements

keys designation function(s) indicat. designation function(s)
start, to set a centrifugal run in rotation 1-9 free selection of program storing plgces
S1 arrow to right terminates the time out when changing set values H1 program digit »P* program for pre-cooling or pre-heating
switches over to acceleration during braking phase »~ N0 stored program in process
stop, to terminate the centrifugal run manually ,=" quick run in process
S2 square symbol swit_ches off the buzzer when a}ctivated _ H2 accel. curve digit | selection of 1-9 defined acceleration curves
terrmnates time out when changing brake setting H3 decel. curve digit | selection of 1-9 defined deceleration curves (9 max)
S3 double arrow quick run, to start - keep the key pressed .
speed in rpm (rounded to full 10 rpms)
S4 lid symbol to open the lid (only possible at standstill) rotor not yet detected (xxx ,,.“)
S5 temp. arrow u to increase the value of the set temperature _rcf-valpe (xg) or not yet possible to calculate -
P P P identifications no.’s of controller and NV-RAMs,
S6 temp. arrow down | to decrease the value of the set temperature H4-H8 speed range lid open condition (,OPEN")
S5+S6 | at the same time | steps on the setting temperature digit position centrifuge run is terminated (,End")
wrong rotor’'s max. speed (,rotor")
S7 time arrow up to increase the value of the set time imbalance load (,bAL*) and
S8 time arrow down | to decrease the value of the set time error messages (,Lid", ,E-xx")
- —— — — centrifugal time in h.min (count down process)
S7+S8 | atthe sametime | steps on the setting time digit position H9-H11 time range count up process (hid) in h.min (count up process)
S9 rcf arrow up/down | to switch over from speed to rcf value and back actual version number (,xx")
sample temperature in °C+ 2K when pre-cooling or
S10 speed arrow up to increase the value of the set speed/rcf H12,H13| temperature range pre-f?eating ?)rocess is terminated P g
S11 speed arrow down | to decrease the value of the set speed/rcf H14 allocation LED for speed indication
S10+S11| at the same time | steps on the setting speed/rcf digit position H15 allocation LED for rcf indication
S12 brake arrow up brake curves - setting
S13 accel. arrow up acceleration curves - setting
S14 program arrow up | selection of program No.
S15 programming key | storing of programs
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3.5 Sensor Board 3.6  Cooling plant

3.5.1 Temperature Measuring

The temperature inside of the rotor chamber is measured by a PT100 sensor. The
sensor’s head is inserted into a guide boring of the motor rubber flange, it's wires
are soldered on the sensor board. The signal is led across the 9 pinning plug
connection of the spindle and the screened flat cable to the main board (XE2+3)
where a voltage to frequency converter converts the PT100 resistance changes into
a variable frequency. This frequency is processed by the ASIC80 and finally red in
by the CPU over the data bus. The calibration of the F/U converter in the range of
0°C to 50°C is regularly controlled by 2 resistors of 0.1% tolerance.

3.5.2 Rotor Indication

In the rotor's bottom either 2 or 4 magnets are forced, being alternately arranged in
polarity and positioned to each other to different distances on a constant circular ring
(segment steps of 20°). On a holder a Hall sensor is exactly fixed below, which
connecting lines are soldered to the sensor board. The magnets are switching a flip-
flop stage by which different pulse lengths and pulse intermissions are generated
during one rotor rotation. By this signal the CPU is able to detect up to 65 different
rotors and the correct direction of rotation, too (wrong direction leads to error E-14).

3.5.3 Rotor Indication

In a defined distance to the drive axle a piezoelectric acceleration detector is fixed
below the spindle casing. Dependent of the rotor imbalance this sensor generates an
analogous voltage signal which is led via a following band-pass filter to plug
connection XE/9 on main board, where it is analysed by an own micro-controller
(type 87C51, identification No. of control program: 592). When the CPU (590) has
identified the installed rotor type, the imbalance controller gets this code to read in a
rotor and speed dependent imbalance limitation curve from a third NV-RAM (4434).
The analogue imbalance signal is filtered, converted into digital form and
continuously comperated with this specific limitation curve. If the actual imbalance
signal will rise at any speed beyond the limit, the error signal for imbalance load
“bAL" is switched over to the CPU. An additional task of the imbalance controller is
the surveillance of the lid’s unlocked condition: Both lid motors can only be supplied
with 24V by relay K2 if the speed is less than 60 rpm.

To support a safe imbalance detection additional, the specific pulse mode of the
identified rotor will be supervised up to 3000 rpm approximately. In case of big
imbalance loads the rotor carries on a relative motion to the fix mounted Hall sensor
by which the specific pulse mode is changed. This condition is analysed by the CPU
and leads to error indication “E-25".

The Biofuge stratos is equipped with a high-grade cooling plant, to meet it's
requirements of driving power and compact design. The CFC free refrigerant R404A
evaporates at low temperatures (< -20°C) and absorbers through this the frictional
heat from chamber produced by the fast spinning rotor. 5 fans serve for even air flow
through condenser so that the refrigerant’s condensing temperature is kept on a low
level (lateral front fans are only switched on, if n > 0 rpm).

A specially designed coaxial heat exchanger serves for essential undercooling of the
condensed refrigerant to ensure an optimum evaporation and a perfect operation of
the expansion valve.

To maintain low evaporation and resultant condensation temperatures on one hand
and to support the starting procedure of the compressor on other hand, a
thermostatic expansion valve with 3.0bara MOP is used.

The minimum achievable sample temperatures are depending on speed, rotor type
and a little on ambient temperature. After a compensating time, given by the pre-
cooling or pre-heating program as optimal result, the rotor has reached the selected
set temperature within a tolerance of + 2K.
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CARR for units with 200V/(208V) / 240V mains voltage a6 MNETIATO
mains main board . . o
N L noise filter 4R7 MW DC intermediate circuit <1>
$1 x x = =
T = autom. brake control <>
F1 2
A e —
' > —‘F
—— L 3 777777777777777777777777777777777777777777777777 |_
225V T ) |w J_ I +24V
Iy | LM2575T-5.0 oV
ol (= | = + # -
/ oL B 3 GND
N | 7812 +12V
mains adaption ; T
plug for 240V | GND
PE " driving of BUPs (frequency converter) |
i % 7815—= +15V | wopgm:
PE :" ’5 :" ’5 UD_ 3 IIlell
mains | | |  M\'"1° VA =T-- — o |—>
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15V + n > 0:—="LId" i - . CPU
! IIE_23II
XV XK XA1 XA2 XR X0 iztli XD
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M7
BEIIES F3 F2
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max. 250VA with starting relay \/ overtemp. switch
front fans
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key and indication board ~  _ . |ucsost| e
y EASYCONTROL Il | HC805! 5V o
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for units with 200V(208V) / 240V mains voltage

@ o K{iﬂdﬁ.]

screening of display

key and indication board (RS 232 interface)

(option)

lid lock on right side

speed detection
board

sensor board

XB

El

pnnnan

lid lock on left side

fans left and right in front

middle fan in front

motor lines

drive motor

stripe of Armaflex glued below toroidal core
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1— 2x adhesive holder

Connection Diagram
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XA2 — 120V hose pump
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mains adaption
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left lid lock
blk BV 30947
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switch right lid lock 200/230V
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i (4] .
| 200-240V mains
_[l I blk 13l
it I 131
mains switch
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el
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m
\S./ drive motor <—[§[ @

flat plug connector triple grounding in front
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2x fan washer
grid front panel

BFH11/AWG16/280/BKS1

Edition: 03 Connection Diagram
02.07.02 AH 4-5 BIOFUGE® / CONTIFUGE® stratos




SORVALL
Heraeus

CARR

unit's plug

SCHEMATIC DIAGRAMS
for units with 120V mains voltage
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speed detection
board

sensor board

screening of display key and indication board (RS 232 interface)
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drive motor

]
stripe of Armaflex glued below toroidal core —f 1— 2x adhesive holder

Edition: 03

Connection Diagram

switches of

right lid lock

lid lock on right side

lid lock on left side

fan outside

fan inside

fans for compressor

connections
see
page 4-10
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SORVALL

Heraeus SCHEMATIC DIAGRAMS = E:K d
CARR for units with 120V mains voltage &d En n]
@ back panel
- = sextuple grounding
socket for pump O O on chassis back side
@
= = casing
mains input | O ) _(')'_'O BFH11/AWG16/300/BFH11

@ BFH12/AWG14/150/BFH12

BFH12/AWG14/450/BFH12 ——™

main board
__compressor _
BFH11/AWG16/150/BFH11 BFH11/AWG16/250/BFH10

el

. . triple grounding
mounting of grounding bottom plate compressor

m
\S./ drive motor <—[§[ @

flat plug connector triple grounding in front

screw M4x10
2x fan washer
grid front panel

BFH11/AWG16/280/BKS1

Edition: 03 Connection Diagram
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SORVALL 2
Heraeus SCHEMATIC DIAGRAMS o K{jﬂ.dﬂ]

m o R140 R109 c1 &)
° D N R BEFORE REPAIRING: 1. REMOVE LINE PLUG L7 g XB . g DgiaSDcDms oOe
o o EN ED n (] EI:I R13H o
Q GGE 2. BE SURE THAT H3 IS OFF . b2 S e ——
HIGH VOLTAGE E] ' 8 B EﬁRgl o i =L
“
o ] 0g o vs & = E% v
& vsg mm J L
Ok O R62 o(e &) EEE 0SB VE2 mo — . g
m - - ]
LUD C?F:-; R|:|52 ces D4y DDDD oooo ~no A
R142 TR @ w n O==—+F L12 (S
Xw - [ ] D45 D43 D41 S84 o 3 3 of k2 bl r X
E |0 —= d 80 ¢ 3 3 & !
n
in c1g o !
& p21 1
rog P15 OOO %Mam 0 E V52 I Rus
SPEED SENSIR - I T S VBt I 0 - \ T+ Jewn
. Rios "2 E [} R114
== RES |]§ L O K3 _E_MNDQV57 , T e
1 [ —
! {Qre 1 Lz
| CBEDU e 2 |:TQHDE V55 _| |_ i =
: R7HD P | |:| ba) 5 C117 RiZ% CI00 -
| b2 o TP3 v R © o
- dx S g N b=
3 D oog T - C143 o
TO SPINDEL ‘_“:75 ° %
E B ~csg = o RizB sp D28 ER oOe i
cap 538 ~ (@ RSSO DD LY 5 J_
& Reg o 2| |E%28 cs7 D powL b
= Y ol _lores oz g n | = 3 S ES T 5
] jELpT <M N nCSa pZ3) O S
oo 0 B Jmer, Bmesmu — = O sy Al Lo o
== 3 B i SSHOBOBOBDEOED T g3 A
D34 BN €130
B 82 Ral 037 c122 T ol
48 R31C82. P rgs o =1~ = - R109 g
gmgga D33 R1g2 O3 u Ojlojo HERAEUS Instruments pu el
v3s 57383-1 . @ a0 J_ _
RS DQD ™ 8
T !’ms r 0 €133 E VB3 . z
R4 RE
g OR2 oo R3 02 082 5 Ors 0 o1z BOL I3 Ru2 g —|_ Cize Z
i DI4 R43
© ) D11] D12
(< [degmmfas e “Tix. [ N
P9 = e
=] - v 2o 0 ooto 0 fo 0 s O 0 N O -+ c132 XAL
23 o) §IJ ol e REE ol ees Pl R25 . Iﬁ ol [ ||
o gy 8 ., AR J Y | d s Ni A L
3 d ¢4 97 sy 9 =1l EN 8 e s 0 D) T
vs o = 3 L]
Pal— > V43 E
T = c -3
C107
Eq
o S
% g B e b ek =] 0
C32 > C33 o B BB RZB R29R32 @D/ﬂ'
R%IZ Cc31 N R% C34 0 | 38 D183 1] D V3L
o O
oOe o R1S ~ ) O_R16 > ) 0 VE 037
: | U\ rdmar 5=
= F
& B V3 0 D= 8
L Ji EViS >
i XS BRAKERES
Edition: 03 Component Plan main board (old version)
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SORVALL
Heraeus

CARR

Edition: 03

SCHEMATIC DIAGRAMS

L =Kﬁnd o

N

L

L
PUMPE
KM

Bremse; Strommessun:

12v+

/ brake; current measerin

/UEBERSTROM

/UEBERSPG  BY—

Seite / page 4-11

————8up+

15V+
ub-

24v+

LAREL

Controller / CPU

N* /DECKEL_OFFEN

/DECKEL_OFFEN

/SCHUETZ_ON B

Seite / page 4-13

B /SCHUETZ_ON

24V+

/DECKEL_OFFEN
/KLOBEN

KUEHLMASCHINE

/KLOBEN
Temperaturmessung / temperature measering
TEMP_IN TEMP_IN

IVACUUM

PT100-2 TEMP_1 TEMP_1
—B> PT100-1 TEMP_O TEMP_O

Seite / page 4-9

/VACUUM

KUEHLMASCHINE

/LUEFTER_KM /LUEFTER_KM
/DECKELAUF /DECKELAUF
/LUEFTER /LUEFTER
LAREL
/DECKELFREIGABE
IPUMPE /PUMPE

Seite / page 4-14

/UEBERSPG

JUEBERSTROM

PHASE1_O

PHASE1_O

PHASE1_U

PHASE1_U

PHASE2_O
PHASE2_U

PHASE2_O

PHASE3_O

PHASE2_U

PHASE3_U

PHASE3_O

/INHIBIT

PHASE3_U

/DREHZAHL

/INHIBIT

Leistungsteil / power electronic

Seite / page 4-12

'T100-1

'T100-2

/DECKELF

JUNWUCHT

/DREHZAHL

ROTORERK

JUNWUCHT

RESET

OTORERK

RESET

ROTORO
ROTOR1

ROTORO

ROTOR2

ROTOR1

ROTOR3

ROTOR2

ROTOR4

ROTOR3

ROTOR4

IFEUCHT

Seite / page 4-10

Wiring Diagram main board (old version)

/FEUCHT

Unwucht; Drehzahl / imbalance; speed measerin
—g 12V+

Seite / page 4-8

02.07.02 AH
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SORVALL
Heraeus

cARR

SCHEMATIC DIAGRAMS

L :Kﬁnd o

0 bei Drehzahl <60/min
1 bei Drehzahl >60/min

c82 vee vee vee
GND 35 — 43 AUSLASTUNG e
vee 5 2 SMD EAvP Eg‘? 42 TRIGGER c81 c8o
0O 21 t o2 % FILTERFREQ. TESTPUNKT 100n 100n
von der Drehzahlerfassung c78 c79 J11.0592 P03 40 LEDROT TP9 GND SMD GND SMD
100n 100n c83 ot 39 % LEDGELB
GND SMD SMD GND v—| 20 X2 pos |8 x
PO 37 TESTPUNKT
0-776Hz R78 P6 22p SMD ho7 Y
Puls 10k D47D TESTPUNKT 10 :
SMD 74HC14 RESET RESET o _
XW 1 R79 SmD P20 25 OR0
=2 — 9 8 JDREHZAHL 4 P21 26 OR
2 — 1} 5 INTO P2.2 5 OR
3 TP14 @——C INT1 P23 OR
10k S 110 P24 28 OR
3o o
c8s 22k D31 P26 30
10n SMD : 31
GND SMD vee < E NS o P27 vee vee
Burndy 3pol 7 1ne b p12 R0 |10
abgew. GND GND onp —& ] ep oo P13 WR —x;g x1
TP11 P14 PSEN_ O5—X
NMC93C66 pis A T L3 b — R66
8 i o |13 aK7 R148 GND
9 P1 '7 RXD 11 SMD 47k TPS to CPU
+ C63 P10 : SMD TESTPUNKT D47E
10u 80C51 Burndy 4pol 74HC14 Imbalance
SMD 25V TA ERROR © PLCC Gl 9600 8N 1 va1 SMD Signal
UNWUCHT ~ TESTPUNKT 1 10 TONWOCHT
GND 12e L4148
un HF-DROSSEL = TOREFZARC
w C86 TESTPUNKT vee vee Speed Measure
¢ XE | GND D49 Signal
h > | R0 8 V42
! 1000 SMD 40y REF+ vee 7 LL4148
(¢} > — ANALOG IN 1/0 CLOCK 5
(¢} 1ok R62 y REF- DATA OUT 5 vee
[¢} SMD — ok GND Ics
o o {eTioz — > c84 SMD TLCT549
o2 PT100-1 > 22n SMD GND
o ol GND GND R69
Tiefpass 450Hz a7
SUBD 98 SMD
abgew. R73
—
{3
SENSOREN 330R
SMD crr
100n
Xz vee SMD
o
@2 GND
R70A
1 10k
SMD
opt. Feuchte
Sensor vee
Rmin =70R => I=70mA => 7V (Feucht >4.5V)
GND ILuft (12V) < 35mA => 3,5V
PHOENIX 3POL
MKDSN C75
100n
SMD
GND
TP8 TP4 vee
TESTPUNKT TESTPUNKT vee
R65 vee
(f 10k SMD (f _ R76 [
— ROTORERK R70A bestuecken bei opt. Feuchte sensor - R74  TP3
— A 10k TESTPUNKT
Rotor R70 bestuecken bei PTC SMD D29A SMD
Information 3 (f
to CPU R72 R 1 FEGRT
—( 1 -
LM393  SMD
c74 270k
10n R70 SMD 4
SMD 100R R71 R75
270k 270k fggn
SMD SMD
D298 SMD
5 +
7 A
6 ND al GND GND
oo LM393  SMD
Rotorerkennung | FEUCHTE
GND

Edition: 03

Wiring Diagram m

ain board (old version)
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SORVALL
Heraeus

CARR

SCHEMATIC DIAGRAMS

i=Kt‘I'l 1O

R92
- > Vee
co3 co4 c95 C96 . ;:/'I?D
C90 100n 100n 100n 470u
100n SMD SMD SMD 25V
SMD
— 1]
— I GND GND GND GND
R84
22k SMD
8 D33A
TEMP_0 TEMP1 || R R86
3 270k
0 0 100R R83 1 D
0 1 120R — 2 SMD
1 0 PT100 — L}
1 1 PT100A 1K TchAzD
SMD co
|
| D338
R82 n L TLC272
120R SMD  GND D34 R85 SMD
0.1% f X0 x 2 22k I
3 5 X1 3 SMD s
7 X2 Y — .
X3
PT100-1
Frioo PT100-2  — vo voo |8 a7
Rt M 8 100K
100R Y2 vss [ SMD D32
0.1% Y3 VEE s LM331 R89 R90
XU 10 INH 39k 10k
A v SMD SMD
o |2 9 A cot Y
PT100A 1 GND u Il 7 5
! 74HC4052 Fo ] COMP IN RIC
PHOENIX 2POL SMD
MKDS1 R91 GND cs8 R
XU nicht bestueckt 330R u 1 1 CURRIN E
- " ._‘:'_” I 6 G c Fout 2 TEMP_IN >
THRES N U
R88 D R
| 100K 7 7
GND | SMD c89
R100 1k SMD GND 1,8V 40,1V L 220
TEMP_1 — 3 Fo
R101
TEMP_0 — 12k
R99 SMD 1%
1k SMD
R102
27
SMD 1%
(14
100n
| L.smD
| I
68k / 620k GND
RO7 39 SMD
Druck-Sensor vee
JAY 1k2 / 100k R94
—
3
68k
D36A R93 SMD
1 —
1
1k Bei P<100mbar
TLC272
SMD swo Ve L Qut0y VACUUM >
D368
R95 TSL’%”
39k
R98 SMD
—
1
22k
SMD
co9
100n
SMD

GND

nicht bestueckt

Edition: 03

Wiring Diagram main board (old version)
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SORVALL
Heraeus

CARR

SCHEMATIC DIAGRAMS

® =Kﬁnd o

VGG Reset Controler D28 D22A SMD - 7aHC14
ROTOR o o1 ﬁ? TLUEFTER KM
ROTOR Q@ D2 s D228 T4HC14
D20 L7705 ROTOR b3 AD /RD .
SMD ROTOR Q4 D4 D 4
. ROTOR @ o5 2 e A
REF vee 5 XT— 06 D6 2
—>— RESIN SENSE 31 a7 D7 AD
6 AD
cr RESET < x%— a8 D8 2 vee
GND RESET  P2—X
(4 1
1000 C 4
SMD RESET L__*]
R57 74HC573 GND
— SMD RESET
cr2 — 10k SMD
ook J11.0562 o 036
Fo 53 80C51
22p  SMD a1 — o
52 EANVP 39 AD
oND P00 38 AD vee GND
P01 D 1 voD
cs4 19 X1 P0.2 3 :: ALE g
2p swo [] P0.3 . 2 v 5
oD 18 |y, e [3ao R51 —{ A1 ASIC80 PH1_U PHASET U
POS 33__AD aK7 — A2 PH2_U PHASE2_U
! 0 DREHZ_IN PH3_U PHASE3 U
vee oo 9 aser PO.7 SMD DREHZ_OUT GND
NMC93C66 P20 21 SCHUETZ ON 9 | VoD VDD
P21 22 HSO BR1 WR_6X TAKT55_IN ]
. ﬁ# WR_7X
Tasten- und ] vee ¢S INTO P22 2 peRSTRoM andlexor ! TEMP2 T
oeplati NG SK 24 UNWUCHT 1 2 5 TAKTI1_IN
Anzeigeplatine 2 [ JFEUCHT g‘” P23 25 DECKEL OFFEN | D 53— MODE PWM_IN
GND DO [— HSI 9 i 26 1 2 54| RESET T PWM_OUT1
Panel T P25 o7 BIT9 El PWM_OUTO
Connection P26 ' 25 | INH_IN MN -
28 8/9Bit 2 = F_IN
vee oD P1.0m2 P27 i b2 TEST eI . 4
D19 P1.1/T2X GND BR4 T ARREE FELL FoOUT
vee : — |17 RO Q AARRRR IT EBNN
NMC93C66 P1.2 = o QKKDDAR EE HEHH
Voo P13 WR 39 Or a5 lpRPFbESOON
cs E
Ra9 RS0 € Ine s o ALFSPEN— P3o > TNOTXXRTD10DRPO 1D
47 47 NC DI P16 XD il 222333 B3B3 [3 3[4 [4 ]2 [¢ TESTPUNKT
SMD SMD F e po P 8 - o e 7(8 o oJ(1J(2 3(a|5(6]7 8|0 0J(1 3 Spannung
P2
Xl SMD
6 =X GND  Req  100R
5 1} TESTPUNKT Fi
2 TXD — = ) requenz
: RXD  — GND
f ——Dvcg 100R  SMD 100R  SMD . {NFiBT >
R59 R60 VoC {Teve o >
BURNDY 6POL o7 e 0
SMD 25V T h ; o7
TKLOBEN __> 6 ce4
o ey T 1ou D22F
[/EEUCHT c Ve 2 SMD 25V TA 13 12
8 e S TPUMPE >
-
VACUUM __> Con . ce5 SMD 25V TA TaHC1a
V39 N —I_—5 c2- V- + GND J1 SMD
Lid open Signal LL4148 BRS ” » 10u XB — Ueberspannungs- oder
o] TIN TouT  pA— ———— Hardware-Uberstrom
GND '+ ; 5 T2IN T20UT J1p.000 Anzeige vee
] D_|2_ G 13 2 2 2
TDECKEL_OFFEN S5TA Y RrioUT  § ORIN I _ Overvoltage or
R20UT D R2IN S ces T Hardware-Overcurrent
; ) c71 66 1 1 Indikator H2
TONWUCHT 10u Ig_‘ MAX232ECS 22p 22p =S
mbalance Rs6 Zancia SMD 25V TA oND SMD o BURNDY SMD  SMD 0220 N MM
Vee 470k SuD SMD OL abgew. GND GND GND GND R54
4 D218 BR7 BR8 9 8
R53 H1
) 1tk SMD
JUEBERSTROM 4 — N2~ b Anzeige 74HC14
55 J Overcurrent Indicator Swo
Overcurrent 100R 74HC14 1k SMD LED
SMD 100n SMD RT 3MM Lid Control
o T —
VCC  Rs8 GND
D21C D228
[[ECHUETZON. 10k SmD 5 6 u
74HC14 SMD 25V TA 74HC14
SMb vcc SMD Cooling
D21F C56 cs7 Cs8 C59 C60 c68 Contol
s - - . . . .
[ROTORERK ___> 12 Unconnected Parts / Power Supply
TaHC1a 10u 10 10u 10u 10u 10u
SMD GND
vce RS2
D21E vee
10k MD —L _L _L _L _L _L _L _L _L
TUEBERSPG 0 S u 10
Overvoltage 74HC14
SMD 1 GND
TOREFZAHL ce9 c7o c48 c49  C50 cs1 cs2 cs5 cet ce2
— 1000 100n 100n 100n 1000 1000 100n  100n 100 100
o SMD  SMD SMD  SMD SMD  SMD  SMD  SMD  SMD  SMD

Edition: 03

Wiring Diagram main board (old version)
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SORVALL
Heraeus

CARR

SCHEM

ATIC DIAGRAMS

L :Kﬁnd o

UD+
15V+
R43 R42
< JUEBERSTROM ]
[UEBERSTROM 3k3  Software-Ueberstrom Hardware-Ueberstrom 3k3
SMD SMD
Software-Overcurrent Hardware-Overcurrent
¥ ;15159 ;o D18 1 4
\/  SFH617G3 SFH617G-3 ~
2 AR
R32
220R vt : :
V30 R29 oD BC817
220R __ SMD
GND — — | GND
_ar — — ~—
BC817
_L c43 R33 ca4 R31
— 22n 150R 22n 22k
SMD SMD SMD SMD
V34
ZE PEKE440A
v2r V29 R28 F1 R40
3 % 220R  SMD Bimetall-Schalter 15"‘\15|D
S Oeffner 90 Grad
BA159
5 sC817 c40 TYP P82
22n
SMD Montage am
Kuehlkoerper
von V13
Va8 R41
mE N * H W Ras
2 SMD 330R  sMD 38
BA159 V36 Bremswiderstand o
BYT-13-1000 8 1 Brake Resistor
R30 D17 1 4 BA159
470R PHOENIX 2POL SFHE17G-3 AN
GMKDS15 o c46 +
R36 2 3 100u
™ 25V
10';:5 10';:6 R37 GND GND
Uebertemperatur
2w 2w Overtemperature
R34 M2 V32
™M SMD BC817
EV37
3 D18A Ra4 | Va7 SK409-50.8mm
1 — BUP304
2 I
TLC272 10R
sve <JUEBERSPG}
svD vas /UEBERSPG
R39 BC807
10k 1 4 1 C39
SMD 1% - C152 D16 « 100n
o | c42 330p }1«" ¥ swo
- 5 D18B SMD 3 2
220n R35 zg:nn z
400V 10k 1 c45 1 4 L
SMD 1% R38 —— C41 470u —T— C38 TLC272 GND D
68k 47p 35V 100n SFH617G-3
SMD SMD SMD SMD
R47
UD1- {1 UD-
ORO033 ™w
Ueberspannung
Ueberstromerkennung
Overvoltage

Edition: 03

Wiring Diagram main board (old version)

Overcurrent Recognition

02.07.02 AH
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SORVALL
Heraeus

CARR

SCHEMATIC DIAGRAMS

L :Kﬁnd o

c20
vee <
R8 10u
1o 47K .| svp2svTa
100n SMD
SMD V7 HEF4049BP
BC807 Hersteller: Philips Montage mit Waermeleitpaste
GND c21
INHIBIT
100n
47k 10k GND
SMD SMD | SWD T D1A DIE | Ve U5+
3 2 1 12 N BA159
R2 D8 o BUP304 - |
Vi2 L4148 8 - R20 v21 Ev21 EV15
L DIF D1C - c18 == — N
D7A 100R | 14 15 6 100n 100u — ] V15 — c35
R15 SMD 4 SMD 25V 10R SMD _ 1 470n
BYP103
PHASET O — 1 2 =5 o 2 2 400V MKP10
23 lo w0 |k 4 L c30 SK409-50.8mm
SMD 1% c3 74HC14 HPCNW-#503 SMD 4039 2n2 SK409-50.8mm X1
820p  SMD SMD W
1%
Control Signals GND T D2A D2F Al Vs 1 PHOENIX 1POL
from Controler 3 2 4 15 N BA159 [ Ev22 _ GKDS/E
R3 D9 cs BUP304 — EVIE |
Vi1 LL4148 8 + R19 v22
— 1 D28 D2C - cu c22 K — VAN
D7B 100R | 5 4 6 100n 100u 1000 —— 2 . V16
R14 SMD SMD 25V SMD 1R SMD 2
3 4 ’ SK409-50.8mm BYP103
—
PHASET U D2D D2E L
3k3 o 10 | 12 cat SK409-50.8mm
SMD 1% 74HC14 HPCNW-#503 SMD 4049 2n2 Motor
SMD SMD
GND T D3A D3F ) va
3 2 4 15 N BA159
R4 D10 co BUP304 - |
Vi3 LL4148 8 R21 v23 EV23 EV17
—— bss e 1 o5 - Jz=
D7C 100R 3 4 6 100n 100u — . 7
N 100K _ SMD 25V 10R  SMD — . Y103
PHASE2 O — 5 5 = D3E R 2
%3 lo w0 | 11 12 L c32 SK409-50.8mm
SMD 1% c1 74HC14 HPCNW-#503 SMD 2n2 SK409-50.8mm M2
820p SMD 4049 SMD V
1%
GND T DA D4F 1 v3 1 PHOENIX 1POL
3 2 4 15 N BA159 | Ev24 _ GKDS/E
R5 D11 c10 BUP304 — EVis |
V10 LL4148 8 + R18 v24
———1 D48 D4C = ct6 — c23 K — N
D7F 100R B 3 4 6 100n 100u 100n  —— 12 ] V18
R12 SMD E SMD 25V SMD 1R SMD 2
’ SK409-50.8mm BYP10
— 13 12 3
PHASE2 U
D4D D4E c36
3Kk3 ] 10 1_E>OL Y SK409-50.8mm
SMD — n
SMD 1% 74HC14 HPCNW-#503
SMD 4049 SMD
GND T D5A D5F 1 v2
3 2 4 15 N BA159
R6 D12 c1 BUP304 I !
Vo LL4148 — 8 + R17 V25 EV25 EV19
D5B D5C —_ c17 — . N
D7E 100R | 5 4 6 100n 100u - n o
R11 SMD SMD 25V 10R  SMD
— ! > 1 BYP103
PHASE3 O il 10 =5 Dse 2 2
33 o 10 | 12 L c33 SK409-50.8mm
SMD 1% c2 74HC14 HPCNW-#503 SMD 2n2 SK409-50.8mm XM3
820p  SMD 4049 SMD U
1%
GND T D6A D6F I v 11 PHOENIX 1POL
3 2 4 15 N BA159 [ Ev2e _ GKDS/E
R7 D13 c12 BUP304 — EV20 ]
V8  LL4148 — 8 1 s R16 V26 — .
D6B D6C = c18 /| — N
D7D 100R | b 4 6 100n 100u 7 . V20
R10 SMD SMD 25V 1R SMD 2
q SK409-50.8mm BYP103
— 9 8
PHASE3_U 55 D6E
o 10 | ¢ 12 c34 SK409-50.8mm
74HC14 HPCNW-#503 SMD ] 2n2
SMD 4049 SMD s

Edition: 03

Wiring Diagram main board (old version)
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SCHEMATIC DIAGRAMS &
Heraeus iiKﬁﬂdI‘U

>
| 1[0 N ves
ESTTT LJ LL4148
XG s T : |
o K> REL24V 2xu P : V56 -
KM ) 40.61 FINDER [ : —
oL ol ——p — <]
PHOENIX 2POL : Bcs17 10k
GMKDS3 : SMD
: GND
oo | :
XV — :
4 | L1
pomee O {PowPE > aRT
2 | 1w
PHOENIX 2POL c118
GMKDS3 —> 10 —— UD+
Y EV46 ~
EV46A
SK25-56476 < + C115
c123 ~ on c110 c112 R67
z"""e‘ " 0us  2x1.8mH 2x1.8mH Y 330u 330u 100k
onnection o oA a0v |, 400V 2w
A 5 g0 s R103 c109 c1 c113
2 > 330u 330u 330u
c108 — =5 102@ 400V a00v |, 400V S% ':éD
XN = s —— c122 1 1 = ! N RT3vM
L 2 0us ce —T— —— c116
2 4 2 4 1on 10n
4 c121 — — v Y
N @ a7 ——
Y
VoR {oo]
R107
PHOENIX 2POL V27SLAIOA ]
GMKDS3
XPE 2 1 : ED46  FK224-T0220
L5 : HF-DROSSEL 2 vce VDD
PE I I 2x5.6mH : L7 V40
ST6.3mm I_I 2Astehend — DJF ’ ! +VIN FB 2 o l
L 4 3 N5822 g 9 our |2 - 5V +/- 4%
) : Va8 cize  _[. c151 + c129 ciz7 ° _F 3300H c130 P
N 470u - 100n 470u 100n Va7 100u = ci26
| 14l 50V SMD 50V swo | 5 2§ 1N5822 25V 100n
<T 3} P60k | ! SMD
I LM2575T-5.0 —;— edb vss
o N vst N vag )
<1 I P600K P60k Evas  FK224-T0220
. HF-DROSSEL 2 1 47-58kHz
T230V/18Y
BV30997 GABS [\\I/so L8 e 5 3 2 +4%
: _—— Vi Vo T2V
: |1 ] G
: PG00k 1N5822 N
a2 o + C106
c104 c105 10u
470u 100n 1 vas 100n
50V SMD 7812 SMD
=l ou6 T230V/15V XAl vad et 2x5.6mH
X VR3115 BLOCK 2A stehend
R106 X 2 2_fwv vo (2
V275LA40AV " - Deckelschalter 1 SURNDY 2POL s g i L1 s
XAz 3Kk3 o . 07 (i5vr ]
Lid 2 BURNDY 2POL SMD c102 — c103 10u
A Switch 1 100n 1 100n 15V +- 4%
B8OC1500 SMD SMD . |
4
c124 c125 L UD-
2n2 2n2 2
4 i e /SCHUETZ_ON
== = Pressostat 1 {EchuETZoN >
Q— b3 vee D47F
PHOENIX 2POL 1 & 13 12 e — e
GMKDS1.5 g SFHB17G-3 T 133 [DECKEL OFFEN Signal
= = " u
c132 XR 2 2 3 Fo R111 7aHC14 SwD
220u @ R112 V63 1 ok ol cras
cto1 | Motor GND SMD 10u
1000 —— Overtemp 25V
SMD PHOENIX 2POL 1K5 ZMM15 1 4
GMKDS1.5 SMD SMD Ny|/ D37
Naly SFHB17G-3
2 3
GND

D39(LED): 2mA bei 19V(C132), 13mA bei 35V
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HF-DROSSEL Vce
REL24V 2xU v C148  100n 100 C149
xC1 p— 30.22 FINDER 11 11
Schloss | K2 2 |l SMD I swo I 4 D46
Links L1 HF-DROSSEL 7 1 2 GND 0
L——J7ee u—g X 10
=2 ' v v
— Iy 9 '3 6 |oura B RAUS REIN g "
B ot ¢ VREF1 4
AMP 4POL 330R H R141 PHASE1 3
MODUIl abgew. gm 3 | ours + - JENABLEY 2
4=RT 23
120
3=SW 18 - 24
HF-DROSSEL OUT2A VRE'S 25
L10 ':25
LL4148 o ” s s, . PHASE2 >
out28 E E JENABLE2
XC2 —_— N N
Ze 2c  RNNRNNNRNRNNRRRRNRRNRN &8
Schi
Reate. T ) DA HF-DROSSEL D23A 22 11 DDDDDDDDDDDDDDDDDDDDDD 21
R144 b47C 2 D23C 4 7 [2[4  upnz9i17EB
— 5 6 3 8|1
AMP 4POL —5 Tswo | 8
MODUIl abgew. R143 D23D 9 R138
0k V59 + G150 74HC14 74HCT00 13
SVD 10u SMD SMD 11 74HCT00
1% SMD 25V TA 12 SMD 22R
LL4148 SMD
GND GND 74HCTOO
SMD
TKCOBEN 1=Kloben raus, 0=Kloben drin c146 R77  R104 R139 c147 I cias R1%6 c1aa
LOBEN__} n R 1R ® R140  R108 R109 L A K1 D
JDECKEL _OFFEN vee smb O ogun  swb swp n GND 4R 1R 1R GND P 47k Mo
SMD SMD  SMD SMD SMD SMD  swp
R145
> Mit Kloben drin solange 0 1=stop/auffahren V62 LL4148 V58
bis Deckel zu d.H. unter Sch. geschl. 0=zuziehen N
1 D45 330R  smp N %]
c139 V57 S21ME4 LLa148
T1213 R125 :
100R as — : R147
2n2 4R : <PUwPE___ ] vee 10
n R127 : vee  SMP
5 1k :
SMD :
< PUMPE } ¢ : R142 SMD
H t=1,5s
o s o ore
1 2 : D44 330R 100n R110
- R126 V55 b S21ME4 SMD 150k
100R 2n2 100R o T1213 R124 : SwD D508
— s |2 4538 SMD
K1 — : 14 10
<@ . Rizs TR e
PR c140 K .+ c13r 15
H 2n2 SMD D50A 10u ox
1 10 250V 4538 SMD 12 o
P RC = i T N
F—> u SMD 25V TA R a F—x
REL240V 2xS 1 ox vee
Y SMD 25V TA ]’
T92S7A12-240 Rite vsa B - 1
— 100R -< T1213 R118 5 I _|, GND
—
3 R Q
47R
c135 '::29 vee R
Luefter- XK 2n2 SMD
Kuehlmaschine ®1 250V vee
R116 R117 GND
N —
—J 6 T
PHOENIX 2POL 1 470R D42 330R
GMKDS3 c136 V53 S21ME4 SMD D478
0u1/100R T1213 R115
pa AN " A
| D238
R132 47R 1 5
Deckelspule R146  10R ® c138 6 74HC14 SMD
ch) , M erc 2 SMD 100n 4 D47A
i ° R121 VCC 74HCT00 2 1
5 » SMD JDECKELAUF
T
PHOENIX 2POL D41 330R 74HC14
GMKDS1.5 R113 V52 S21ME4 SMD SMD
T1213
100R 7< R120 i
—
]
c141 JLUEFTER
2n2 R130 47R
1k
Luefter g , 250V T SMD
2
PHOENIX 2POL XC, R146, C136, V53, R132, R116, R115, C139, D42, R117 nicht bestueckt
GMKDS3
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2Kendro

DANGER

2.

BEFORE REPAIRING:
BE SURE THAT

1. REMOVE LINE PLUG

H3 1S OFF

vea

—
ED@

><B Va4

I
[\ I
HIGCH VOLTAGE ers c29 Q i 5 (B5£71C87
3+ CB@ o O
Calle = 0 % B o D D D ®
& octes 1 g ‘_‘DVBB ® @
X5 0 D = RS2 Hi - 2 &l
PFC Ui ¥ CIRe3 D23 =L V33 T o e
14 g TP oc2s Current Limit [E:8) D @V3SE
- _C363 _ EH TPS BAL PAR D49 (55 D27 + +E|
‘ D | oo D H CD7Ei o LDJ Cs1ce+
[ ) o | el | @ ’EE
e FI — V3B SELV
‘ Rgm : B, 551:'13[)?;1@ = g teas D2t % kaga _ LOW Voltage SIDE
SPEED SENEOR | | RE6 12 Y ~
(stratos only) | TP14 = N
| P13 C81 X< H \/
| P2 I O 7 O H— — AN
A ! C386 ot SK s
S B == g@ L \/High Voltage STOE
! ¥E300 BRE ce3 248 c /
! pin7+8 ary BRL © O
l e gt 0D c%'J:|J3 |
- |
ol ] -
I
182388 — 5y 5 \ B
EJr o R100 & 180 D28 E E = s ‘
[DN
P e LA O 57
e oy 8 Lics2 o, CT |
Sy - O —cReg OB
D O D D25 %Z 5\26 . a ‘ —t BR200
P2 @ Pint o
ces 8 C126
D 0 gp = Bgr i3 5102 RSB . eoag T g | O | O ‘
= 5 o 03O 8 D? D8 D3 Overvoltage or oklc i
~=R3lcgy O R11[] 0 0 0 Hardware overcurrent
9 2RB3 D33 O D o D D —
D Temem Hidili( JKENDRO :
- RS RE R7 ¥+ D37
e R3 RH|
with comp.2J 1 D21 DDD DDD DDD Lobaratery Products i R125 |
without comp. SVVE868U D i) @ oK 20.03.2001 Cl%@ 0 g Dg T 77‘
o)) [N CS &) —
R S CE N C13S39+ ve3 & =
D R48 V38 D13 DIR42 s
SELY D1 D2 0 4Jc1s2 p3 D4 DS D6 D14 R4Y3 S A
LOW Voltage SIDE D17 D16 & Cci22
- - - - —|-g§g-—-—“=23-"-44-—-—+ -GG -—-——-—-——-—-—&B = - c13 XAL
HIGH Voltage SIDE c7 c8 Cc9 C1 c11 Cc12 Vi V15 m V328
- + - + - + - + _ + - + + I
e e ] o —K—
= = T R ) ) = ) 3 Lo 4
H \/ Ci3 | CI4 ! = cis Cib c17 ! cis ! 0 ‘ XAZ V327
JAY A 00c3s A JASS, V16 V17 E
> “ - —
/ | KKEVZ2 | g g ? g ‘ ‘ E%« g R34S
VB V5 V3 [Jce3 V2 o €337
v - |
>
MDTDR*XR C43
% c35 [%IEEEIZZH OVERTEMP ;RESSDSTAT = [ (=]
> 2 Y @ = R28 @ R29R32
ccap  C3L . Ic32  c36 CJc33 a4 \ 803183h 000 & 29 o
—J R20 R18 ~ ‘ DQ =] RZIN R18 § ‘ i) R17 R16 © 2‘ 0 g\ g g g R336 ‘RY7
b 8 Q g & 0 g C34S Mim
N > P o~ < R E— N = > Dr m @
> g 7‘ > 7‘ = y3zy BE HB 7\/335
S
~
/ EV337 E 5 /
Motorwirenames EVZ2L ° EV22 7] EV23 ° \/ V24 EV2S ° U EVZ26
for Multi4 are in brackets(S) (T) (R) BRAKE-RES
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R142 R109 C144
EPAIRING: 1. REMOVE LINE PLUG _, ven 0 R168 " o1 T K135 Ci4g
T I I |
SURE THAT H3 IS OFF , &P XB vax 08 e S0 B SISO e
c7 Q 4 CesL71087 U5 =2 o &0 s
(Maltit onlyY ] cep E © % +_+ * D 0 IN — = @ Multi4)
R REG
s B3 Remm0 000 . b o e[ U
otes 1 Y35 - UD\EB i @ v o 1 r = >
V= 0oy CE RS2 HL vas & — . ot i DSE ] [ O
—IR63 gBLﬁFW oc2s Current Limit [E:8) @V355 D D D @ rultith) (\]
TPS BAL PAR y D49 (S5 @ L
3 D27 csi + ZR B ? Poaws - —++ Li2| C2 )
oo = oL fed 73w 1 %
—eegp 0 ] ™ - e | O
D47 bat — D21 ° o v3eH SELV E R23 | SELV
o TPIB TP TP1S U2 % k3gz _ LOW \/oltagg SIDE S, S, mzf%z Eﬁ | LOW Voltage SIDE
RE6 5 12 Y - ousU pwsl oyl @T | K1 N\
. O P | H\/ Vi3, | /b
o 70 A [
CIREL \ /ngh Voltage SID e -
D48 [ ReZ 151 / RZ Ci41 L*<Z(
© C%?j = | RiZ8 N w
] J3
0 & o s rRus[] V52 4 O
000 | g :
\ 7 =
@ o
S D{ ES ES @ VO oite R1 N
180 D28 B[ | R125R14 R127
o i |
Q E57+ ‘ V57 i
o L = *
= . —+  BR2OD ~|
a (&= D25 *®n 8 ! LR R13 C14d
=) 0 = c126 (] O O
g & s D22 RHB D ED38g T B ‘ cip8 re 2 O o
+ Overvoltage or C13@ R103 ol
D3 0 D3 0 Hardware overcurrent g%
(B
I [l <ENDRU ; L
R6 R7 I _
0" #0 QD‘ P37 Rrigs L — =
C o] Laboratory Products s O 4 - \ \ ‘ X
DK 28.23.2001 -1
EE crzs) W B O3S N \ P
c2> c3 D39+ vel & =
Bﬁ m —RA2 N C123
o
D3 D4 DS Ds SRY3 S 0 i 2ion < |
¥ Ci22 b C115 C116 T -
- €fg-—-+ -G —-——-——-————4—-—&8—-—t+ O c13 XA @
cs cio ci1 c12 Vit VIS © V328 =
- ' - * - * - * . * % K- °
- — =] | | - Eﬁ
e | o c17 x Xl Ce0 ! ><A2 v
A > g
‘ - \ \ R R34S
S
V3 [Jc23 V2 © €337 |
v = [ [
MOTOR-. C43 1 T
N €35 E‘SEE'ZZH OVERTEMP PRESSOSTAT B8 —— 1| — @DE
> 2 ES o = R28 @ R29R32
cc32 c36 cc3s  c3 \ $8D318ug 000 4 29 0 V31t
<~
0o CR21_R18 R | (IRL7 RIE o 2‘ 0 Ogge R3® CRY
0 z y Q C34S (B @
> * T V337 ek H3 _ V336
S
~
/ m @ 5 /
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(T) \ (R) U BRAKE-RES
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Ansteuerungen

® XK
® XC
® XF

/DECKEL_OF!

/KLOBE!

/DS_MOT

KUEHLMASCI

JLUEFTER_}

/DECKELA

ILUEFTE!

/DECKELF

IPUMP

Versorgung Bremse/Strommessung Leistungsteil
® X0
® XR up- uD+ uD+
up1 uD1- XD #
* XA L1 L1
N1 N1
15 15v+ 15V+
|, (CR—
up. up- up-
JUEBERST!
XV
i
5
12
* L
Controller
o N LA
i
® PE JUEBERSTR@M
N /DECKEL_OF R+ JDECKEL_OFFEN
-
/SCHUETZ_ @t /SCHUETZ_ON PHASE1 PHASET_U W o
L
PUMPE — PHASE2 PHASE2_U V e
M
; PHASE3 ¢ PHASES_U U o
JKLOBEN INHIBIT INHIBIT
Temperaturmessung
I
Unwucht / Drehzahl
& TEMP_IN X o 12v+
TEMP_I
& TEMP_1 PT100-1
PT100-2 TEMP_4 XU &
[ TEWP_O XS PT100-2
PT100-1 TEMP .
/DECKELFREIGABE
/DREH, JDREHZAHL XW &
JUNWUCH JUNWUCHT
ROTORE® ROTORERK XE &
® /DS_MOTOR
RESE RESET
KUEHLMASCHINE ROTO ROTORO
ROTO ROTOR1
JLUEFTER KM ROTO ROTOR2
ROTO ROTOR3
JDECKELAUF ROTO ROTOR4
JLUEFTER
LAREL
/PUMPE
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vee
c82
22p
SMD vee vee vee
. oo GND D48 15
35 AUSLASTUNG
100n 1000 EANVP PO.0 TRIGGER c81 c8o
SMD SMD 21 P01 FILTERFREQ. TESTPUNKT 100n 1000
GND saosee (] X P02 I LEDROT oND SMp oND SMo
P03 [
LEDGELB
P04
GNO 21 P05 [
TESTPUNKT
P06 |
Ra7e Da7D o6 c83 © PO7 o
s‘::u 74HC14  TESTPUNKT §2pn RESET [_>————{ RESET 4
YW SMD 20 ROTOR0
} P2t ROTOR1
Drehzahlerfassungsplatte 2 — 9 8 /DREHZAHL Hd o P22 ROTOR2
Speed detection board : = e ® : Z: INT1 b2 ROTOR3
o o1 1 @] To P24 ROTOR4
R63 o—
Res NMOSICE6 ™12 m P25
oo e vee 8l vee  cs 4 P10 :ﬁ?
10n vee vee
oNo SVD ]—3 NC SK § P11
NG oI P12 RD |
x1
GND GND GND J SN R P13 WR e 1
TP P14 PSEN [Or—
P15 ALEPALE/ [ Z RE6
A 3 a7 Ri4s [] GnD
+ Cc363 5 7 SMD 47k
10u P10 P17 RXD SMD Tos b4are
SMD 16V TA B0C51 PROGUS9Z Burndy 4pol vat T TPUNT G
o -
ROR pLCC Gnp  9B008N1 LLa148 Imbalance Signal to CPU
&b UNWUCHT TESTPUNKT N kil il > runwucHT
12v |4
- (> IDECKELFREIGABE
HF-DROSSEL [ oResza
il Tp7 vee D49 vee Speed Measure Signal
TESTPUNKT
[T R0 TLC1549
11 o 1 8 ZIN ves2
[eS ot0v SVD REF+ vee LLatas
— 2 7
e, {1 37 ANALOGIN 10 CLOCK [
XE O cas + Rer- DATAOUT [—= vee 0 bei Drenzahl <60/min
o 1 R62 GND 1cs 1 bei Drehzahl >60/min
Sensorplatte PT1002 & o
Sensoe board ° © > SMD SMD
. GND
o2 e Tiefpass 450Hz
GND GND R969
O 4K
R973 SMD
330R
L SMD
GND [
-
J_ cor7
1000
~ SMD
o
BR6
GND
a
8 e
TESTPUNKT TESTPUNKT
R65
(i,) 10k (IT'
SMD
— > ROTORERK
Rotor
Information
10 CPU
cra
= 10n
SMD
G
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Ro2
4R
SMD
—
E—
co3 cas cos cos |+
c90 1000 1000 1000 4700
1000 SMD SMD SMD 16V
sMD
— Il
I GND GND oND oND
Re4
22
SMD
s D33A
TEMP_O TEMP_1 IL® TLcor2 RE6
RE3 3 SMD 270k
0 0 100R &0 1 SMD
0 1 120R — 2 —
1 ) PT100 S —
1 1 PT100A B
cez L
Toon Lo O = w s s
2
0.1% -
21 x v =B
K — 0338
TLc272
PT100 PT100-1 16 SMD
PT1002 — Yo vop o
R8T Y1
100R 2o s |2 S D32 R Ro0
0.1% vs  vee L33t i o0
o sMD SMD
A cot 2
B Tu
S Fo CcomP IN RIC
ot R ces
1u
330R Fo CURRIN «
SMo 3 Four
THRES &
3
o ’
18V 40,1V cao
R100 1k SMD = 2
—
TEMP_1 > E— R101 Fe
126
TEMP_O D __} SMD 1%
R99 1k SMD
99 1k S GND
R102
27
SMD 1%
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iﬂKﬁI’tdI'L

D28 D22A 74HC14 SMD.
74HC573
vee Reset Controler SVD
ADO
ROTORO
R at o1 s
OTOR1 Q2 02 57 D228 74HC14 SMD
D20 TO! a3 = S .
TLCT705 ROTOR3 ADS N RD JLUEFTER
) a D4 A% WR
; . ROTOR4. as D5 o
> controL vee | e ol
RESIN SENSE — o7
—9 3 2 ADT vee EEEEREER
- RESET |- — as 08 I EE NN
aND IRESET [oP—— " LAREL
c
g D22D
oc 31
T4HC14 74HC14
ReseT <}
oD s L1 SMD MO
RESET ale|7]s[s|4|2]2] 1 [P 14
—
renstonz299K% ere
o p 5883385828503 ELE
- 10k vee e Ea@aE
TA3SV SMD 026 EEp
GND SMD ‘2325; 80C51
SMD 31 A0/ 0
EAVP P00 | vee oD el
GND |_.T._| PO.1 p——— VoD -
ADZ -0 I
;, AL P02 — ALE 025 PH2 O (2
g PO3 [ — Ao PH3_O =
22 e oy AD4 st o ASiC80 - PHASET_U
SMD AD5 -
GND |—| AL %Y POS o5 K7 A2 PH2 U PHASE2_U
P06 o7 SMD DREHZ_IN PH3_U PHASES U
vee N P07 DREHZ_OUT GND
D24 RESET .\ SCHUETZ.ON $——— VoD VoD |
NMC93Ce6 P20 —FFE N WR_6X TAKTSS_IN |
. \ 2 P21 e andlexor — wrx TAKTS5_OUT
] vee  es | ——d wwo voe et , ) TEMP2 TAKTITIN
— N sk | 1DS_MOTOR ——q W P23 e D MODE PWNL_IN =
= N o = - = ™ P24 S y ) RESET PWN_OUT1
oD DO T P25 o o o |—M— exor
P26 INH_I N
IKLOBEN ROTORK BRY x & 1 2
Voo o PrOT2 P27 ! TEST . F_out D¢ e
£
vee D19 PLIT2X RO . 5 o oo
NMCS3CE6 P12 RD = S5 o00suste T8 _48385
BzLe MBS LotEaZB Jlo
8 1 pis WR 2ffddEEam0mE222
= vec o |5 P14 PSEN O CoRREEFZOFF>E5220 Spannung
P15 ALEPALE/ i
Ra9 RS0 71 e = [e2f ! ) TESTPUNKT
e P — N o | P16 ™ 1 l |
. P17 RXD
Tasten- und Anzeigenplatte  SMD. SMD GND DO et
Key and Indication board Froquene
5 o o R61 100R SMD ”
—
5 L4148
3 AEC) — 4
Xl 3 RO ——— — N > T
> 2 vee — R60 100R SMD.
2 > oo RS9 100R SMD 1 e
v&c
— ve I_DTEMP 1
LosEn Co7 ‘6] oot | tetee 228 -
* 10u 100 N Lna TEMP_IN
DS_MOTOR X
/oS MOTOR - [ o 5 T sMD1evTA MD
vee C26 SMD 16V TA * s} 2 13 12
ou —I—_\_3 s ve o6 > rPumpe
oND c1- 10u R2
1 A1 o SMD 16V TA 47 "
XS 2 : PFC_ON *ocn D27 v ke GND SMD &
Drahtbriick o u_ 5|, mAxaszECs T o e .
rahtbriicke —1
cor SMi x8 jeberspannungs- oder
wire brigde o0n s usies Y2 F1H our |24 — G Hardware-Ubersirom
—— vee
e N - 2 T 200t [£ —— GND s 2 2 Anzelge
L D—|_ S — 410000
Overvoltage or
2 3 g
IDECKEL OFFEN [ GND. RS = RiouT % RIN = = Hardware-Overcurrent
R20UT (o CE— —— Co7 c68 2
Lid open Signal B4 o0 ) ) Indikator He
1 2 SMD SMD
pu D220 RT SMD
JNWUCHT > L| N> BURNDY 74HC14 el
Imbalance ?7506;( ';ﬂé ” GND 5POL abgew. GND GND GND GND SMD SMD
Ve Smp SMD BR7 BR8 9 2
R53
1
sMp Usberstrom- Anzeige
3 4 oND i
weserstoM  [>——(—J— — L T esor
Overcurrent RSS D218 LED Lid Control
100R c73 74HC14 LD
SMp 1000 SMD /DECKELAUF
RS8 SMD >
vee 10k
GND
SMD
2 il 10 KUEHLMASCHINE
JSCHUETZ_ON > S ®
D B Cooling
74HC14 Pt
SMD SMD
ROTORERK [ > 1 \
D21F
74HC14
Rs2 SMD
& SMD 16V TA .
)
Unconnected Pars  Power Supply o P s o =
JUEBERSPG > il o : R . . R R
cs 1 D21E
Overvoliage 70 P
SMD SMD 10u 10u 10u 10u 10u
| GND
GND
vee
e > L 1 L L L 1 1 1L L
| oND
69 ces cas cs0 cs1 cs2 css c61 ce2
1000 1000 1000 1000 1000 1000 1000 1000 1000
SMD SMD SMD SMD SWD SMD SMD SMD  SMD
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[T —"
T
JUEBERSTROM R43 Raz
e Software-Ueberstrom Hardware-Ueberstrom 33
3 Software-Overcurrent Hardware-Overcurrent SMD
SZ V335 4 1
BA159 D14 1 4
[ ¥ D15
" \v4 g;HDmss 3 SFHB156-3 “y
SMD ~
3 2
Va0 R29 Rs2 2 3
BCB17 220R 220R
SMD SMD
GND — — V31 GND
| — b T~ sca17
ca3 R31
220 s S 226
SVD 18R —I— o SMD
Va4
V327 22 POKE440A
KI‘ * Ra0
15
U3 % SVD
SvD
F1
Bimetall-Schalter
Oeffner 90 Grad
TYPPE2
Montage am
vaz8 Kuehlkoerper
BA159 von V13
N vag
L — % XD LWatse
1 Bremswiderstand N
Brake Resistor
e SFHB156-3
cee _|*
100u
fivied 25V SMD
— Rag7
R345 R3d6 e GND
100k 100k Uebertemperatur
2w aw Overtemperature
R334
" R344 Evag
10R SK409-50.8mm
i I
.
D318A
T2 o wesersre <
Raze STWI5NB50
10k . 1 cag
% 1001
S 1% cis2 D16 ) SMD
330p SFH6156-3 \v4
cas7 sMD swD [
200 == 5
400V 3 2
R335 I 4
cass cass 6
SMD 1% = cm 4700 == 100
R338 a7p 35V E D3188 GND
S sV TLC272 e
SMD
0R033
w
Ueberspannung
Overvoltage
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AR S ilKﬁﬂdnﬂ

vee
[ :
cag c19 100n + cs6 :
100n 100n SMD 10u :
sve Swe SR IeVTA : Montage mit Waermeleitpaste
GND GND GND GND
: 1 V6 D+
H N BA159. pal ]
INHBIT [ > o STGW30NBBOHD
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for units with 200V(208V) / 240V mains voltage
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5 Disassembly of Instrument parts 5.1.4 Casing (120)

The index numbers stated in () reappear within the spare part figures (block
diagram, schematic diagram of cooling plant) and the spare part lists.

5.1 Dismantling the Housing
5.1.1 Front Panel (100)
« open the lid, switch off the unit and pull out the mains plug
» remove both front screws on each side
» pull out the front panel’s bottom rim so far from casing’s inside until the panel's
mounting straps stand out
» press the front panel down (out of the upper guide rail)
» disconnect the lines from main switch, grounding receptacle and main board
and unscrew the screening
» remove the front panel and deposit on back side
» Reassemble the front panel analogously in reverse order and take care that the
white O-seal (101) is correctly pressed in seat

5.1.2 Lid (130)

» open the lid, switch off the unit and pull out the mains plug

» knock carefully the joint bolts (136) for upper attaching of gas lid stays (135) out
of joint blocks (137) with its three notches ahead by use of hammer and pin
punches (but press the bolts in with non notches ahead by use of pliers)

» push an adequate screw driver into one bolt’s place to keep the gas lid stay in
position and to avoid lid's slamming

* remove the 4 screws for lid’s attaching on both hinges

» take the screw driver out of joint blocks to separate lid from gas stay and
remove the lid from casing

*  When reassembling the lid take care that both bolt keepers (131) engage the
lock entries concentric and stand out of the screw-in hollow exactly for 43 to
44mm

5.1.3 Back Panel (128)

« open the lid, switch off the unit and pull out the mains plug

» if the back panel is not accessible clear the unit’s left side to place it's width over
here, then lift the rear left foot and push a thin and sliding layer under it

« lift the unit with help of a second person on it's right side and turn it over the rear
foot to the left side (90° angle)

» remove the 8 rear and 5 upper screws for back panel’s attaching on casing and
frame

» unplug the grounding line and remove the back panel

» Reassemble the back panel analogously in reverse order

* remove the front panel (100) - see 5.1.1; remove the lid (130) - see 5.1.2;
remove the back panel (128) - see 5.1.3

» unscrew the rotor and take it out

* remove the 4 remaining screws on both sides

» disconnect the grounding line and remove the casing with lid (121) and bolt
holes sealing (122) in vertical position from armoured chamber and frame

* reassemble the casing analogously in reverse order and take care of the
correct lid sealing seat (121)

5.1.5 Automatic Lid Locking System (325)
The automatic lid locking system with integrated lid switches is only available
as one spare part set!
» dismantle the front panel (100) - see 5.1.1
» cut off the plug’s cable ties of the electromotorical lid tumbler systems and pull
off the plugs XC1 and XC2
* unplug the connectors for lid micro switches XA1/XA2, sensor XE and speed
detection board XW and unscrew the screening
* remove the attaching screws of mounting plate (140) from casing (4 upper
counter-sunk) and intermediate frame (2 Allen screws, main board’s borings)
« pull the mounting plate on it's lower rim to front to loosen it from the anti noise
tape glued on intermediate frame
« turn the mounting plate over to the right side and secure it against falling down
(e.g. by cable tie)
» untie the emergency lid opening cord and pull out of guide tubes
» remove the screws of the lid locking system for attaching on mounting plate and
replace the lock
» when reassembling the lock adjust it concentric to bolt keeper’s position and
remount the unit analogously in reverse order. At older units it is possible that
the holes for the lid locking system in the mounting plate must be modified.
Switch the instrument back to power and check the automatic closing and self-
acting opening functions

5.1.6 Gas Lid Stays (135)

» open the lid, switch off the unit, pull out the mains plug and remove the rotor

* remove the lid - see 5.1.3; remove the casing - see 5.1.4

» remove the attaching screws for the lower joint blocks

» knock carefully the joint bolts (136) for lower attaching of gas lid stays (135) out
of joint blocks (137) with its three notches ahead by use of hammer and pin
punches (but press the bolt in with non notches ahead by use of pliers)

* replace both worn out gas lid stays and reinstall the new gas lid stays
analogously in reverse order
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5.2 Replacement of Electrical Components
5.2.1 NV-RAMs (302,303,306), CPU (301) on the Main Board 5.2.4 Sensor Board and Spindle completely (320)

» Notice old displayed identification and version numbers of CPU and NV-RAMs
when powering on (2./3./4. No. in sequence, numbers of controller and NV-RAM
for imbalance function are not indicated)

» open the wiring diagram and remove the front panel (100) - see 5.1.1

e ATTENTION - CMOS components! Discharge your body before
handling! Pull CPU and/or NV-RAMs carefully out of socket using chip

» reinsert the new IC’s correctly - the chip gaps of all NV-RAMs (hidden under the
label) must point to the left, the CPU’s gap must point to ground - and then
press the chip(s) in

» Put the front panel back in position, switch power ON, check the displayed
identification and version numbers of the new ICs and refit the front panel.

5.2.2 Main Board Replacement (300)

» dismantle the front panel (100) - see 5.1.1

» cut free the cable ties and disconnect the single plug connectors for electro-
motorical lid locking systems XC1/2, lid micro switches XA1/2, speed detection
board XW, sensor board XE, display board XI and serial interface XB (for
continous flow operation only) and unscrew the screenings

» unscrew the terminal connections for fans XF/XK, pump socket XV, compressor
XG, mains supply XL,XN, pressostat XO, motor overtemperature switch XR,
brake resistors XD, motor lines U,V,W and fix the lines on right side

e unscrew the 11 nuts for main board’s attaching, remove them together with
washers and take out the main board

e touch a grounded receptacle to discharge your body before touching the
sensitive CMOS components! Take the new CPU and/or NV-RAMs (301-303,
306) out of box (or re-use the old ones when in perfect condition) and insert
them into sockets of the new main board (if necessary, remove the placed but
nonprogrammed NV-RAMs before)

» remount the new main board with all nuts and washers

» do not mix up disconnected cables during re-connection!

* reassemble the device in reverse order and perform a test run, making sure
the drive turns in the right direction (see imprinted arrow on rim of rotor
chamber)!

5.2.3 Main Board Replacement (300)
» remove the front panel (100) - see 5.1.1
* remove the attaching screws and take out the indication board
» unplug the connecting line to main board and transfer to new board
» reassemble the indication board analogously in reverse order, check controller
identification and refit the front panel

e The sensor board is part of the spindle and cannot be ordered separately! For
replacing the sensor board (320) - see 5.3.1

5.2.5 Speed Detection Board (335)
* remove the drive with mounting plate - see 5.3.2 and deposit upside down
* remove the screws and lock washers and take out the board
» unplug the connecting line to main board and transfer to new detection board
* remount the speed detection board (plug position: left to back), reassemble the
unit analogously in reverse order and perform a test run.

5.2.6 Fans (225)

» front fans: remove mounting plate (140) for main board / lid locks - see 5.1.5

* remove the terminal connections for fans XF/XK and brake resistors XD

» unscrew the metal sheet for air conducting (141) and take it out

* remove both screws for fans’ angle attaching on bottom plate and take out the
angle inclusive fans and brake resistors

e compressor fans: dismantle the casing (120) - see 5.1.4

» unscrew terminal connection XK and open the wiring harness

* remove the self-tapping screws from fan’s casing, take out the upper fan first

» then remove the lower fan (if defective) together with housing, replace it and
reassemble the unit analogously in reverse order. Perform a test run

5.2.7 Brake Resistor (340)
* remove the front fans - see 5.2.6
» check the resistance of both brake resistors and replace defective resistor(s)
» check the cleanliness of air louvers and clean them if necessary, pay attention
to good heat transmission
» Reassemble the device analogously in reverse order. Perform some short test
runs with brake curve 9
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5.3 Replacement of Drive Components The centrifuge will start with 300 rpm, after 3 minutes run time the centrifuge will

For these activities the Service Tool Cat. No. 70904442 is required.
5.3.1 Spindle (320)

» Open the lid, switch off the unit, pull out the mains plug and remove the rotor

* Remove the rubber flange (321), pull temperature sensor out of guide boring

» Take out the foam insulation parts carefully

* Loosen the 6 Allen screws (5mm) with use of the rotor key

* Remove 2 opposite screws and screw-in both delivered screws with little more
length (M6x20) for 2-3 turns

e Then turn out the 4 remaining screws evenly and in alternation until the motor
just hangs on the both longer screws

» Finally turn out both longer screws evenly to put the motor carefully down onto
bottom plate

e Turn the spindle a little when pulling it carefully to top

» Fill the torx (hole of knockout spindle) completely with OPTIMOL PL paste
(329)

» Reassemble the spindle analogously in reverse order: Insert the lock washers
and lift the motor first with both longer screws. Then refit the 4 screws and
finally replace the longer screws by the shorter ones. The 2 longer screws must
not be tightened at all!

» After replacing the spindle a special set up run must be started, see 5.3.2

5.3.2 Perform Spindle (320) set up run
Attention!
After replacing the spindle a special set up run must be execute. The set up run
works after starting automatically and it takes about 7% hours for complete
execution. Until this has not been done it is not recommended to run the
maximum speed.
For execution the set up run a rotor with a minimum top speed of 17,000 rpm
(14,000 rpm at 120V units) is required. Use preferably the rotor 75003336.
The set up run is starting as follows:
« Switch on the centrifuge and select the following parameter:
Running time = 3 minutes, set speed = 17,000 rpm (14,000 rpm at 120V units)
» Switch off the centrifuge
» Press and hold both arrow keys in the speed section, the RCF key and switch
the centrifuge on
» Wait until the display shows “LAGEr”, then select a running time of 5 minutes
* Remove fingers from push buttons and wait until the display shows “L” in the
program number section
» Press the “start” key

stop. After a short waiting period the set speed will be automatically set step by step
higher until finally it runs 17,000 rpm. (14,000 rpm at 120V units) When the set up
run has finished the indication “L” in the program number section will be deleted.
The centrifuge is running at 17,000 rpm (14,000 rpm at 120V units) until it will be
stopped by the user. Now the centrifuge is unrestricted usable.

5.3.3  Drive Motor (330)

* remove the front panel (100) - see 5.1.1

» disconnect the leads for motor U,V,W and over temperature switch XR, unplug
the grounding wire PE from casing'’s receptacle

» unscrew the font fans’ angle and turn over completely to right side - see 5.2.6

» unscrew the spindle (320) to put motor down - see 5.3.1

» unscrew the solid-type cable and remove motor with rubber supporting plate

* remove speed detection board and transfer to new motor - see 5.2.5

* remove 6 upper Allen screws and lock washers, turn supporting plate to angle of
30° to uncover the motor’s fishplate and take off the rubber supporting plate

» check the rubber mounts (331) and in case of replacement - see 5.3.3

» transfer the rubber supporting plate onto the motor (arrows on top of plate must
point in motor’'s mounting position to the left) and tighten the screws by hand

» loosen the 3 attaching screws of the centering ring disk, fit the delivered
centering device in so that the 6 threat holes are accessible then retighten the
screws

* remove the centering device, check that the ring disk and supporting plate won’t
touch the upper motor’s bearing plate, then secure the screws with lacquer

« fill the torx (hole of knockout spindle) completely with OPTIMOL PL paste (329)
and fit the ARMAFLEX ring disk around the upper motor bearing

* (glue the noise absorbent stripes onto the lower motor’s bearing plate (on front
and back side of motor’s mounting position: motor lines right side in front)

» reassemble motor and spindle analogously in reverse order and perform a test
run. Check the sense of rotation (see imprinted arrow direction) and mix up 2
leads on terminals U,V,W in case of disorder
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5.3.4  Motor rubber Mounts (331) 5.4 Replacement of Parts of the Cooling Plant

The 6 rubber supports (331) and the 12 double-sided sandpaper discs (332) must
be replaced at the same time in case of bad condition but at least every 6 years!
All 6 rubber mounts must only be exchanged completely!
* Remove the drive motor and unscrew the rubber supporting plate - see 5.3.2
» fix 6 sandpaper discs onto one side of rubber mounts with instant glue (motor’s
attaching side - serves to a following easier mounting to motor’s fishplate)
» deposit supporting plate upside down, unscrew rubber mounts and recycle them
e insert new rubber mounts (unglued side) with remaining 6 sandpaper discs,
apply lock washers on supporting plate and tighten the screws by hand
 fit the supporting plate onto motor, apply the lock washers and attach the motor
with the screws sturdy onto rubber mounts
* remount the drive motor and retighten the spindle - see 5.3.1 and 5.3.2
* reassemble the device analogously in reverse order. At last perform a test run

First of all is to figure out that high ambient temperatures (8, >35°C), insufficient
heat transfer (e.g. polluted condenser, deheater, air gaps) or electrical errors (like
defective fans, sensor or main board, starting relay or capacitor) can be excluded
from the cooling problem (see function diagram of cooling plant 4-10: pressure /
temperature ranges are valid for continuous cooling at max. speed, 8,=25°C)!
Procedure for replacing defective components of the cooling cycle:
» dismantle the casing -see 5.1.and mount pierce valves onto the service lines
» when gauging too little static pressure perform a leakage test (N, max. 25bars)
» discharge the refrigerant with suction device into recycling bottle
» in case of compressor (210) fault, let the oil run out into a bowl to recycle it
» unsolder defective component(s) and replace the dryer/collector assy (235), too
» let a little amount of dry nitrogen gas stream through the tubes when soldering
to avoid scaling on the tube’s inner surface
» do the evacuation and refill the system with the exact amount of liquid
refrigerant on the pressure side via a new external dryer (check amount with a
balance or filling cylinder, resolder the service lines tight after finishing work)
» reassemble the device and perform a cooling power test run
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Spare-Part-List Kendro Laboratory Products

Plant Osterode

75005284 -01 BIOFUGE STRATOS 200V (208V) 50/60HZ
from Serial-No. 259862 to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)
102 20057230 FOIL, STRATOS

103 70057233 GRILL

104 20190270 MAINSCABLE

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180659 OVERCURRENT SWITCH
116 20180668 FRAME FOR 20180659
120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

128 70057218 BACKPANEL

130 20904408 LID

131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER

200 70904402 COOLING CHAMBER COMPLETE
205 70904431 HEATEXCHANGER

210 20240493 COMPRESSOR

215 20240578 HIGH-PRESSURE CONTROLL SWITCH
220 20057141 CONDENSER

225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ
301 70904568 CPU

302 70904409 NV RAM
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Spare-Part-List

75005284 -01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 200V (208V) 50/60HZ

from Serial-No. 259862 to Serial-No.

Index Partno. Text

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE

321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

327 20170325 TRANSFORMER 200/225 12A
329 20270138 GREASE OPTIMOL 100 ML
330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT
332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION

340 20160685 RESISTOR 150R 150W
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Spare-Part-List

75005285-01

Kendro Laboratory Products

Plant Osterode
CONTIFUGE STRATOS 200V (208V) 50/60HZ

from Serial-No. 261461 to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)
102 20057243 FOIL, STRATOS

103 70057233 GRILL

104 20190270 MAINSCABLE

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180659 OVERCURRENT SWITCH
116 20180668 FRAME FOR 20180659
119 20170326 AUTO-TRANSFORMER 230/120 V 50/6
120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

128 70057218 BACKPANEL

130 20904407 LID, COMPLETE - CONTI
131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

140 70904417 LID INSERT

141 20057241 ADJUSTMENT TOOL, CONT. FLOW R
142 20057226 HOLDER

143 20430313 SCREW

144 70053585 CLIP

145 70053586 CLIP

146 70053587 BOLT M6

147 20056462 INSERT

149 20510001 BOLT

150 20057222 ADAPTER

151 20057239 WASHER

152 20510005

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER
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Spare-Part-List Kendro Laboratory Products

Plant Osterode

75005285-01 CONTIFUGE STRATOS 200V (208V) 50/60HZ
from Serial-No. 261461 to Serial-No.

Index Partno. Text

200 70904402 COOLING CHAMBER COMPLETE
205 70904431 HEATEXCHANGER

210 20240493 COMPRESSOR

215 20240578 HIGH-PRESSURE CONTROLL SWITCH
220 20057141 CONDENSER

225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ

301 70904568 CPU

302 70904409 NV RAM

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE

321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

327 20170325 TRANSFORMER 200/225 12A
329 20270138 GREASE OPTIMOL 100 ML

330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT

332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION

340 20160685 RESISTOR 150R 150W
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75005286-01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 120V 60 HZ

from Serial-No. 263698 to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)

102 20057230 FOIL, STRATOS

103 70057233 GRILL

104 20190274 POWER CORD 20A/125V

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180671 SWITCH W OVERLOADPROT. 16 A
116 20180668 FRAME FOR 20180659

120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

126 20130221 RELAIS

127 20170327 AUTO-TRANSFORMER 115/225V 7A
128 70057218 BACKPANEL

130 20904408 LID

131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER

200 70904402 COOLING CHAMBER COMPLETE
205 70904431 HEATEXCHANGER

210 20240591 COMPRESSOR SC 12CLX 120V/60 HZ
215 20240578 HIGH-PRESSURE CONTROLL SWITCH
225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ

301 70904568 CPU
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Spare-Part-List

75005286-01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 120V 60 HZ

from Serial-No. 263698 to Serial-No.

Index Partno. Text

302 70904450 NV RAM

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE
321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

329 20270138 GREASE OPTIMOL 100 ML
330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT
332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION

340 20160685 RESISTOR 150R 150W
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Spare-Part-List

75005293-01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 120V SORVALL

from Serial-No. 280107 to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)

102 20057183 OVERLAY SORVALL BIOFUGE STRAT
103 70057233 GRILL

104 20190274 POWER CORD 20A/125V

104 20190264 MAINS CABLE

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180671 SWITCH W OVERLOADPROT. 16 A
116 20180668 FRAME FOR 20180659

120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

126 20130221 RELAIS

127 20170327 AUTO-TRANSFORMER 115/225V 7A
128 70057218 BACKPANEL

130 20904408 LID

131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER

200 70904402 COOLING CHAMBER COMPLETE

205 70904431 HEATEXCHANGER

210 20240591 COMPRESSOR SC 12CLX 120V/60 HZ
215 20240578 HIGH-PRESSURE CONTROLL SWITCH
225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ

Montag, 15. April 2002
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Spare-Part-List

75005293-01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 120V SORVALL

from Serial-No. 280107 to Serial-No.

Index Partno. Text

301 70904568 CPU

302 70904450 NV RAM

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE
321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

329 20270138 GREASE OPTIMOL 100 ML
330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT
332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION
340 20160685 RESISTOR 150R 150W
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75005294 -01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 200(208)V SORVALL

from Serial-No. to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)

102 20057183 OVERLAY SORVALL BIOFUGE STRAT
103 70057233 GRILL

104 20190270 MAINSCABLE

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180659 OVERCURRENT SWITCH

116 20180668 FRAME FOR 20180659

120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

128 70057218 BACKPANEL

130 20904408 LID

131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER

200 70904402 COOLING CHAMBER COMPLETE
205 70904431 HEATEXCHANGER

210 20240493 COMPRESSOR

215 20240578 HIGH-PRESSURE CONTROLL SWITCH
220 20057141 CONDENSER

225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ

301 70904568 CPU

302 70904409 NV RAM
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Spare-Part-List

75005294 -01

Kendro Laboratory Products

Plant Osterode
BIOFUGE STRATOS 200(208)V SORVALL

from Serial-No. to Serial-No.

Index Partno. Text

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE

321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

327 20170325 TRANSFORMER 200/225 12A
329 20270138 GREASE OPTIMOL 100 ML
330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT
332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION

340 20160685 RESISTOR 150R 150W

Montag, 15. April 2002
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Spare-Part-List

75005296-01

Kendro Laboratory Products

Plant Osterode
CONTIFUGE STRATOS 208V SORVALL

from Serial-No. 280221 to Serial-No.

Index Partno. Text

100 20057204 FRONTPANEL

101 20290625 SEAL (FOAM RUBBER)
102 20057184 OVERLAY - SORVALL CONTIFUGE ST
103 70057233 GRILL

104 20190270 MAINSCABLE

105 20180661 SOCKET

106 70057225 TRACK

110 20057215 FOOT

111 20480261 CLIP WASHER

115 20180659 OVERCURRENT SWITCH
116 20180668 FRAME FOR 20180659
119 20170326 AUTO-TRANSFORMER 230/120 V 50/6
120 70057201 HOUSING

121 20290561 SEAL

122 20057216 RUBBER

123 20057228 TOOL HOLDER

125 20180660 SOCKET

128 70057218 BACKPANEL

130 20904407 LID, COMPLETE - CONTI
131 20057217 HOOK

133 20057273 HINGE

135 20310418 GAS LID STAY

136 20490287 PIN

137 20023748 HINGE BRACKET

140 70904417 LID INSERT

141 20057241 ADJUSTMENT TOOL, CONT. FLOW R
142 20057226 HOLDER

143 20430313 SCREW

144 70053585 CLIP

145 70053586 CLIP

146 70053587 BOLT M6

147 20056462 INSERT

149 20510001 BOLT

150 20057222 ADAPTER

151 20057239 WASHER

152 20510005

160 20904430 COLLET CHUCK

161 20360073 SCREW DRIVER

Montag, 15. April 2002

Seite 1



Spare-Part-List Kendro Laboratory Products

Plant Osterode

75005296 -01 CONTIFUGE STRATOS 208V SORVALL
from Serial-No. 280221 to Serial-No.

Index Partno. Text

200 70904402 COOLING CHAMBER COMPLETE
205 70904431 HEATEXCHANGER

210 20240493 COMPRESSOR

215 20240578 HIGH-PRESSURE CONTROLL SWITCH
220 20057141 CONDENSER

225 20210381 FAN

230 20057102 CONDENSER

235 20240577 FILTERDRYER

240 20270100 FREON R 404 A

250 20240585 INJECTION VALVE TKS 1, MOP-20°C,
300 20150127 PCB, MAIN 230V/50/60HZ

301 70904568 CPU

302 70904409 NV RAM

303 70904410 NV RAM

306 70904434 NV RAM

310 20150122 PCB, DISPLAY

320 70904401 SPINDLE, COMPLETE

321 20057014 FLANGE

322 20057515 INSULATION

323 20057096 INSULATION

325 70904405 LIDLOCK

326 20310316 CLIP

327 20170325 TRANSFORMER 200/225 12A
329 20270138 GREASE OPTIMOL 100 ML

330 20210382 MOTOR

331 20300077 ANTIVIBRATION MOUNT

332 20480257 SANDWASHER

333 70057006 MOTORBASE

334 70057008 CENTERRING

335 20150102 SPEEDINDICATION

340 20160685 RESISTOR 150R 150W

Seite 2

Montag, 15. April 2002



Kendro service Information

Heraeus Centrifuges

PREVENTIVE MAINTENANCE CHECKLIST

Rotor Inspection

(0]
(0]

Check for corrosion and wear
Inspect rotor lid locking screw
Serial numbers:
75003044.......ccoveeeeeeeeeea,
75003046........ccveeeeeeerieeenas
75003047 ..o,
75003048........ccveeeeeeiiiiieenaa,
75003049......ccceveeveeiiieeee,
75003331.....cciiiiiieeieiiiieeeeas
75003332....cccieeieeeeieeee e,
75003334.....ccceviiieeiiiiiiieeeean,
75003335....ccciiiiieeeieeeeees
75003336.....ccccvvueeeeiiiiiiieneans

Preliminary Checks

(0]
(0]
(0]

Clean inst. & condenser coils
Rotor chamber (defrost)

Inst. environment

(level & clearance)

Pre-run Checks

O OO OO OoOOoOOo

Ground continuity

Line voltage V AC

Display segments on power-up
Microprocessor Initialization (if required)
Door interlock and latch

Drive stop & Door unlatch (50 rpm)
Compressor current draw

Fan operation (condenser & compressor)

Mechanical

(0]
(0]

Motor bearings
Refrigerant leaks

Revised — 20/06/02

Performance Checks

(0]

(0]
0]
(0]
(0)

Acceleration time
instrument top speed
Deceleration time
Time (10 minute set)
Temperature (4° set)

Imbalance

0 Centrifuge stable and level

Biofuge stratos
Contifuge stratos
Type
SN

seconds

rpm

seconds
actual min:sec
actual (°C)

o Centrifuge shuts off w/proper weight

Safety test
0 Accessible leakage current <3500uA
0 Insulation resistance >10 Megaohm

o Earth Conductor Resistance <0.2 Ohm

lof 2




Kendro service Information

Comments:

S.R. Signature
Date of Service
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Calibration Certification Procedure
Biofuge stratos/ Contifuge stratos

Revised - 20/06/2002
1. General

Successfully completing the Preventive Maintenance Checklist and Calibration Certification
Procedure as outlined will ensure that the instrument is properly maintained and calibrated to
Kendro specifications.

2. Equipment Required

* Digital Multimeter
e Temperature Meter w/probe

e Stopwatch
* Photo Tachometer
o Sofety Tester

* Biofuge stratos/ Contifuge stratos Service Manual
e Centrifuge Operating Manua

Note: Check calibration due date on all test equipment before starting certification.
3. Documentation Required

* Preventive Maintenance Procedure and Checklist (Service Manual)

o Calibration Certification Procedure and Form

e Certification Label

» Caertificate of calibration for each piece of test equipment used to perform the certification
* Traning Certificate

Preventive Maintenance Check
« Perform Preventive Maintenance checks as outlined in the Kendro Service Manual to ensure
the instrument is in good working order without performing any calibrations.
» Complete the Preventive Maintenance Checklist. (calibration data will be filled in after
Certification)

Calibration Certification

SPEED

Install a rotor, set the speed control to 3000 rpm and start the centrifuge. When the speed has
stabilized, measure the actual speed with an externa tach (photo tach on multimeter where speed
= frequency[no conversion]). Record measured speed and displayed speed in the speed section of
the certification form. Set the speed control to max. rpm and after stabilization, record measured
speed and displayed speed in the speed section of the certification form. Determine if the speeds
recorded meet the specifications on the form. If the specifications are met, proceed to the next
section. A recalibration of the instrument is not possible.

Stratos 7b_e.doc lof2



Calibration Certification Procedure
Biofuge stratos/ Contifuge stratos

 TEMPERATURE

Place water into the rotor or bucket. Select a temperature of +4°C, maximum allowed speed of
the rotor and time of minimum 3 hours. After that record the displayed temperature, measured
temperature inside rotor or bucket after rotor has come to rest, in the temperature section of the
certification form. Repeat the test at 15°C. Record the values in the temperature section of the
certification form. Determine if the temperature values recorded meet the specifications on the
form. If the specifications are met, proceed to the next section. A recalibration of the instrument
is not possible. Initial the temperature section. To pre-cool the rotor select pre-cooling program
of the centrifuge.

« TIME

Using a stopwatch, check the timer by setting a 10 minute run. Start the centrifuge and measure
from the time the start button is pushed until the timer switches to stop. Record the measured
time in the time section of the form. Determine if the time value recorded meets the specifications
in the form. If the specifications are met, proceed to the next section. A recalibration of the
instrument is not possible. Initial the time section.

« SAFETY TEST

Using safety tester and connect the centrifuge to it. Measure Insulation resistance.. Select to Earth
Conductor resistance and touch with probe all mechanical part of the centrifuge. Resistance must
be <0.2 ohms at all points otherwise check for good grounding. Measure accessible current to
procedure in the service manual.

Documentation
After filling in the certification information compl ete the following documentation:

» Log test equipment data on calibration certification form.

* Review P.M.checklist and calibration certification form to ensure that al data and required
information has been recorded properly.(including your signature and date)

» Fill out acertification label and place it on the right side of the centrifuge where visible or at a
location selected by the customer.

* Ask the customer to sign the calibration certification form and place a copy in the customer’s
Certification Record Book for that centrifuge.

» Place copies of the P.M. checklist and Field Service Report in the same Record Book.

» Provide copies of your training certificate and test equipment calibration certificates if
requested by the customer.

Stratos 7b_e.doc 20f 2



Heraeus

Calibration Certification

Zertifikat fur Kalibrierung

Biofuge stratos
Contifuge stratos
Page/Seite 1

|:| Preventive Maintenance Checklist Complete
Vorbeugende Wartungdliste, vollstdg

D Repair and Calibration Recertification
Reparatur und Wieder holungskalibrierung

Account Name:

Account Address:

Instrument M odel:

Serial Number:

Report Number:

Date:

Performance Certification / Durchfiihrung

SPEED / DREHZAHL

Standard Test Rotor Used:
Set Speed  (rpm) Tolerance Displayed M easured Meets Spec. M easured Passed
(whichever is greater) Speed Speed (y/n) Speed after (Initials)
(rpm) (rpm) Cal.(rpm)
4500 +0/-2%,min10 rpm
10000 +0/-2%,min10 rpm
Custom Test Rotor Used:
-0/+2%,min10 rpm
-0/+2%,min10 rpm
TEMPERATURE / TEMPERATUR
Standard Test Rotor Used:
Calibration Tolerance Displayed Measured Meets Measured Passed
Temp. (K) Temp. Temp. Spec. Temp.after (Initials)
6 4 6 (y/n) Cal. (°C)
+4 +/-2
+15 +/-2
Custom Test Rotor Used:
+/- 2
+/- 2
+/- 2
TIME/ZEIT
Standard Test Rotor Used:
Timer Set Tolerance Measured Meets Measured Passed
(min.) (sec.) Time Spec. Time after (Initials)
(m/s) (y/n) Cal (m/s)
10 +5%
Custom Test Rotor Used:
+5%
+5%
+5%
TEST EQUIPMENT / PRUFMITTEL
Type Model Serial Number Date of Next Calibration
Stopwatch
Temperature Meter
Photo Tachometer
Safety Tester
SAFETY TEST / SSICHERHEITSTEST
Insulations resistance Earth Conductor Resistance Accessible Current
>10 Megaohm <0.2 Ohm <3500pA
Revised 20/06/02
Certified By: Reviewed By: Expiration Date
Signature Dae Customer Signature Date
Pagelof 1 Use ONLY Black permanent ink when filling out. Leave NO blank spaces. June, 1999

I'\SERVICE\SM\U SA\stratos\Stratos _7c.doc




SORVALL

Heraeus ANDERUNGSNACHRICHTEN @ d
CARR TECHNICAL BULLETINS ..Ken 1o
ANDERUNGSNACHRICHTEN TECHNICAL BULLETINS
BIOFUGE / CONTIFUGE stratos BIOFUGE / CONTIFUGE stratos
Inhaltsverzeichnis — Sektion 8 Table of Contents — Section 8
AN. Nr. Anderung Datum | Seite | Ausg. TB. No. Change Date Page | Edition
Software (CPU 590V14 und Software (CPU 590V14 and
307 Tastenfeld-Prozessor 591V10) 01/99 | 7-213 01 307 indication processor 591V10) 01/99 | 7-213 01
Anderung der Beschaltung des A/D Modification of the A/D converter of
322 Wandlers in der Temperaturmessung | 10/01 | 7-4/5 01 322 the temperature measurement circuit | 10/01 | 7-4/5 01
zur Verhinderung des Fehlers , E-04" to prevent E-04 errors
327 Der Proz"eSS(?r auf der Hauptplatte 04/02 7.6 01 327 New part number f_or the processor 04/02 7.6 01
erhélt eine neue Art. Nr. on the main board
Ausgabe / Edition: 03 8-1 BIOFFUGE® / CONTIFUGE" stratos

28.06.02 AH



SORVALL
Heraeus

CARR

ANDERUNGSNACHRICHTEN
TECHNICAL BULLETINS

eeKendro

Anderungsnachricht Nr. 307

1. Technische Anderung
» Software (CPU 590V14 und Tastenfeld-Prozessor 591V10)

2. Betreffende Gerate

Diese Anderung gilt fiir alle Varianten der BIOFUGE / CONTIFUGE stratos und ist

werksseitig durchgeftihrt ab:

Gerat Ausfiihrung Bestell-Nr. [Fabrik-Nr.
Biofuge stratos 230V 50Hz 75005282 261.624
Contifuge stratos | 230V 50Hz 75005283 262.649
Contifuge stratos | 208/240V 50/60Hz 75005285 262.845

Technical Bulletin No. 307

1. Engineering Change

» Software (CPU 590V14 and indication processor 591V10).
» Extension of Service Manual for CONTIFUGE stratos and voltage variants

2. Reference to Units
This change is valid for all variants of BIOFUGE / CONTIFUGE stratos and is

effective from in table given Serial No.’s onwards:

3. Anderungsgrund

a) Verbesserte Temperaturanzeige-Dynamik (Angleichung des Anzeigewer-tes
an den tatséchlichen Proben-Istwert; Anzeige konnte unter bestimmten
Betriebsbedingungen bei korrektem Istwert zu niedrig sein)

b) Ergédnzung eines erweiterten Zeit-Einstellbereiches, der eine Zeitvorwahl von
1h bis 99h ermdglicht (wird von CONTI-Kunden benétigt).

c) Uberarbeitung der Programmiiberpriifungsroutinen wahrend der Einschalt-
phase d. Gerates (verbesserte Datensicherheit gespeicherter Programme).

4. Geltungsbereich

Diese Anderung ist bei Geréaten vor o.a. Fabrik-Nummern nur dann auszufiih-ren,
wenn ein Kunde die o.a. Verbesserungen winscht.

5. Anderungsdurchfiihrung

ACHTUNG! Ein Mischbetrieb von alter und neuer Software ist nicht gestattet!
CPU und Tastenfeld uC mussen gemeinsam getauscht werden!
» Austausch der CPU (301, siehe Service Manual 5.2.1 auf Seite 5 - 3) und
e Austausch des Tastenfeld-Prozessors (Ident.-Nr.: 591, siehe Service Manual
5.2.3 auf Seite 5 - 4)
Gerat einschalten, Software-ldentifikationsnummern kontrollieren, Testlauf durch-
fuhren und Geréat wieder ordnungsgema installieren.

Model Edition Cat. No. | Serial No.
Biofuge stratos 230V 50Hz 75005282 261.624
Contifuge stratos | 230V 50Hz 75005283 262.649
Contifuge stratos | 208/240V 50/60Hz 75005285 262.845

3. Reason for change

a) Improved dynamic of temperature indication (adaptation of displayed value to
actual sample value; indication could have been too low, although the sample
temperature was correct).

b) Implementation of an additional time setting range for verification of time
selection from 1h up to 99h (required for continuous flow operation).

c) Rework of the program checking routine when switching the unit to power
(improved data safety for user programs).

4. Validity

This change is only to perform on units before the above mentioned Serial No's, if
a client wants to have these improvements.

5. Modification

ATTENTION! Mixed operation of old and new software is not permitted! Both,
CPU and indication uC must be replaced at once!
» Exchange of CPU (301 - see Service 5.2.1 on Page 5 — 3) and
« Exchange of indication uC (identification No. 591, see Service Manual 5.2.3 on
page 5 —4).
Switch power ON and check the software identification numbers. Perform a test run
and finally reinstall the unit accordingly to regulations.

Ausgabe / Edition: 03
28.06.02 AH
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SORVALL

eeKendro

Heraeus ANDERUNGSNACHRICHTEN
CARR TECHNICAL BULLETINS
NOTE!
HINWEIS! Activation of the advanced time setting range “00h”:

Aktivierung des erweiterten Zeit-Einstellbereiches ,00h*:

Programm-Schlisseltaste gedriickt halten und

mit der ,Pfeil-Auf‘-Taste des Drehzahlfeldes von ,bEEP* auf ,t-SEt* um-schalten
und bei weiterhin gedriickter Schllsseltaste

mit der ,Pfeil-Auf‘-Taste des Zeitfeldes den Bereich von ,0.00“ auf
umschalten

Nach jeder Umschaltung des Zeitbereiches wird automatisch der ,hLd"-Be-trieb
generiert! Gespeicherte Programme mit Laufzeiten < 1h werden im ,,00h* Format
bei Aufruf mit ,0h* angezeigt. Beim Start wird aber die programmierte Laufzeit

,00h*

Keep the “key symbol” key pressed and

use the “Up key” of the speed display to switch over from “bEEP” to “t-SEt”

message and keep the key symbol key pressed further on

to toggle between both time setting ranges “0.00” and “00h” back and forth using
the “Up key” of the time display
After each toggling of time range the “hLd” operation mode is automatically
activated! Stored user programs with running times of less than 1h will be
indicated as “Oh” (in the “00h” mode) during recalling. But the correct running time
will be counted down and indicated, if those programs will be started.

korrekt abgearbeitet und auch im ,0.00“ Format angezeigt.

6. Anlagen
Titel Aus-| Sekt. | Vorlage Bild
gabel Seite | Archiv Archiv
Inhaltsverz.SM Biof./Contifuge stratos | 01 | 0-1 | Strat 0 -
Blockschaltb.-Ergénz. Conti 200-240V | 01 | 4-1 |Stra 4 1| B str b
Stromlaufpl.-Erganz. Conti 200-240V 01 4-2 | Stra 4 1 |HP127 sl
Klemmplan-Ergénz. Conti 200-240V 01 | 4-4 |Stra 4 1|HP127 k1
Ausschnitt Stromlaufplan 120V 00 | 4-11|Str 4a 1| S 120V
Ausschnitt Klemmplan 120V 00 | 4-12|Str 4a 1| K 120V
Ersatzteil-Liste Contifuge 200/240V 01 |6-7,8 5285 -
Ersatzteil-Liste Biofuge 120V 01 | 6-9,10/ 5286 -
Inhaltsverz. Anderungsnachrichten 01 7-1| Strato 7 -
Service Manual Seiten 0-1, 4-1/4 sind auszutauschen!
7. Bendtigte / entfallende Teile
bendtigt Anz. | Bestell-Nr. geéandert
1. CPU 590V14 1 | 70000590 |1.CPU 590V12
2. Tastenfeld-uC 591V10 1 | 70000591 | 2. puC 591Vv09

8. Lagerbestéande

Alte Versionen der CPU und des Tastenfeld-Prozessors entfernen, entsorgen und
durch neue ersetzen.

6. Appendix

Title Edi- | Sect. | Original | Original
tion | Page File Figure

Table of Cont. of SM Biof./Contif. stratos 01 0-1] Strat 0 -
Block Diagr. supplement Conti 200-240V | 01 | 4-1 |Stra 4 1| B str b
Connect. Diagr. supplem. Conti 200-240V | 01 4-2 [Stra 4 1 |HP127 sl
Wiring Diagr. supplement Conti 200-240V| 01 | 4-4 | Stra 4 1 [HP127 Kkl
Cutting of Wiring Diagram of 120V Mains | 00 [ 4-11|Str 4a 1| S 120V
Cutting of Connection Diagram of 120V 00 | 4-12|Str 4a 1| K 120V
Spare Part List of Contifuge 200/240V 01 |6-7,8 5285 -
Spare Part List of Biofuge 120V 01 | 6-9,10] 5286 -
Table of Contents of Technical Bulletins 01 7-1| Strato 7 -
Service Manual’s pages 0-1, 4-1/4 are to exchange!

7. Required / Outgoing Parts
Required Num. | Cat. No. Change

1. CPU 590V14 1 70000590 | 1. CPU 590V12

2. Indication uC 591V10 1 70000591 | 2. uC 591v09

8. Stockage / Obsolete Parts

Old versions of CPU and indication uC have to be removed and recycled and
replaced by new ones.

Ausgabe / Edition: 03
28.06.02 AH
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Anderungsnachricht Nr. 322

1. Technische Anderung

Hauptplatte 4, 7, 22, 23, 127, 169, 170 und 175, Anderung der Beschaltung des
A/D Wandlers in der Temperaturmessung zur Verhinderung des Fehlers ,E-04"
(fehlerhafte Temperaturmessung)

1. Anderungsgrund

Auf Grund von Temperatureinfliissen und Bauteiltoleranzen kann es in seltenen
Fallen zu einer Stérung der Temperaturmessung kommen ( E-04 ). Der A/D-
Wandler wird in einem solchen Fall auRerhalb seines Arbeitsbereiches
betrieben. Die Anderung verschiebt den Arbeitspunkt des A/D-Wandlers, so
daR eine Uberschreitung des Bereiches ausgeschlossen wird.

Dieses Verhalten eines A/D-Wandlers zeigt sich nicht immer bei der ersten
Inbetriebnahme eines Gerates, sondern wird erst in den folgenden Wochen des
Einsatzes deutlich. Zeigt sich die Fehlermeldung E-04 in den ersten
Betriebswochen eines Gerates nicht, liegt der Arbeitspunkt des A/D-Wandler im
vorgesehenen Bereich. Ein vorsorglicher Austausch der Elektronik ist nicht
erforderlich.

2. Betreffende Geréate

Von dieser Anderung sind folgende Geréte betroffen:

Geréate Hauptplatte Bestell-Nr.
Biofuge 13R/15R, 230V Versionen Hauptplatte 4 20150045
Biofuge 13R/15R, 120V Versionen Hauptplatte 4 CSA | 20150065
Megafuge 3.0R/RS, 230V Versionen Hauptplatte 7 20150080
Varifuge 3.0R/RS, 230V Versionen Hauptplatte 7 20150080
Megafuge 3.0R/RS, 120V/208V Versionen Hauptplatte 7 CSA | 20150081
Varifuge 3.0R/RS, 208V/240V Versionen Hauptplatte 7 CSA | 20150081
Megafuge 1.0+2.0R/RS, 230V Versionen Hauptplatte 22 20150091
Megafuge 1.0+2.0R/RS, 120V Versionen Hauptplatte 23 20150092
Labofuge 400R, 230V Versionen Hauptplatte 22 20150091
Labofuge 400R, 120V Versionen Hauptplatte 32 20150114
Biofuge / Contifuge stratos, alle Versionen Hauptplatte 127 20150127
Biofuge primo R, 120V Versionen Hauptplatte 169 20150169
Biofuge primo R, 230V Versionen Hauptplatte 170 20150170
Cryofuge 6000i + 8500i, alle Versionen Hauptplatte 175 20150175

Technical Bulletin No. 322

Engineering Change
Mainboard 4, 7, 22, 23, 127, 169, 170 and 175, Modification of the A/D
converter of the temperature measurement circuit to prevent E-04 errors

Reason for Change

Due to tolerances in components and temperature variation in some cases it
could happen that temperature measurement will be disturbed (E-04) The
working point of characteristic of the A/D converter is then out of range. The
modification onboard now prevents this.

Unfortunately these phenomena will not occur during test period at the factory
and it will come up after some weeks working. If the E-4 will not come during
first few weeks after installation normally it never will come up. A previous
change is not necessary.

Reference to Units
This change is valid for:

Units Main board Part No..
Biofuge 13R/15R, 230V Versions Main board 4 20150045
Biofuge 13R/15R, 120V Versions Main board 4 CSA | 20150065
Megafuge 3.0R/RS, 230V Versions Main board 7 20150080
Varifuge 3.0R/RS, 230V Versions Main board 7 20150080
Megafuge 3.0R/RS, 120V/208V Versions Main board 7 CSA | 20150081
Varifuge 3.0R/RS, 208V/240V Versions Main board 7 CSA | 20150081
Megafuge 1.0+2.0R/RS, 230V Versions Main board 22 20150091
Megafuge 1.0+2.0R/RS, 120V Versions Main board 23 20150092
Labofuge 400R, 230V Versions Main board 22 20150091
Labofuge 400R, 120V Versions Main board 32 20150114
Biofuge / Contifuge stratos, all Versions Main board 127 20150127
Biofuge primo R, 120V Versions Main board 169 20150169
Biofuge primo R, 230V Versions Main board 170 20150170
Cryofuge 6000i + 8500i, all Versions Main board 175 20150175

Ausgabe / Edition: 03
28.06.02 AH
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3. Anderungsdurchfithrung 4. Modification

Tritt bei einer der oben genannten Hauptplatten der Fehler ,E-04“ auf und sind
andere Fehlerquellen (Fuhlerbruch, Kurzschluf3 im Fihler) nicht gegeben, ist die
Hauptplatte zu wechseln. Eine Anderung der Bauteile im Feld ist wegen der
SMD Bestiickung der Leiterplatten nicht moglich.

Bei Geréten innerhalb der Garantie erfolgt der Austausch der Hauptplatte
kostenlos, danach ist der Austausch kostenpflichtig.

5. Lagerbestande

Die Wahrscheinlichkeit fiir das Auftreten des Fehlers ist sehr gering. Austausch

If E-04 comes up at one of the main boards make sure that no other
component (short sensor or bypassed sensor) caused this problem the main
board has to be replaced. A modification in the field is not possible because of
SMD components.

All units during warranty time which need a replacement are free of charge. Out
of warranty replacement will be invoiced.

5. Stocking / Obsolete Parts

The probability that this error will occur is very insignificant, so it is not

oder Nacharbeit von Lagerbesténden ist nicht erforderlich. necessary to replace the stocking parts.

Ausgabe / Edition: 03 BIOFFUGE® / CONTIFUGE?® stratos
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Geltungsbereich

Diese Anderung ist zu beachten wenn bei den oben genannten Geraten der

Prozessor ersetzt werden soll.

Anderungsdurchfithrung
Siehe Service Manual, Sektion 5.2.1

Bendtigte / entfallende Teile

bendtigt Bestell Nr. auslaufend Bestell Nr.
Prozessor 70904568 Prozessor 70000590
Lagerbestéande

Lagerbestande des Prozessors 70000590 kdnnen weiter verwendet werden.

Heraeus ANDERUNGSNACHRICHTEN @ d
CARR, TECHNICAL BULLETINS ..Ken IO
Anderungsnachricht Nr. 327 Technical Bulletin No. 327 / U80
2. Technische Anderung 5. Engineering Change
Der Prozessor auf der Hauptplatte erhélt eine neue Art. Nr. New part number for the processor on the main board.
4. Betreffende Geréte 6. Reference to Units
Gerat Bestell Nr. | Fabrik Nr. Model Cat. No. Serial No.
BIOFUGE® STRATOS 230V 50/60HZ 75005282 BIOFUGE® STRATOS 230V 50/60HZ 75005282
CONTIFUGE® STRATOS 230V 50/60HZ 75005283 CONTIFUGE® STRATOS 230V 50/60HZ 75005283
BIOFUGE® STRATOS 200/208/240V 50/60HZ | 75005284 BIOFUGE® STRATOS 200/208/240V 50/60HZ | 75005284
CONTIFUGE® STRATOS 200/208/240V 50/60HZ| 75005285 CONTIFUGE® STRATOS 200/208/240V 50/60HZ| 75005285
BIOFUGE® STRATOS 120V 60HZ 75005286 BIOFUGE® STRATOS 120V 60HZ 75005286
BIOFUGE STRATOS 200V 50/60HZ CF23R | 75005288 BIOFUGE STRATOS 200V 50/60HZ CF23R | 75005288
BIOFUGE STRATOS 230V SORVALL 75005289 BIOFUGE STRATOS 230V SORVALL 75005289
BIOFUGE STRATOS 120V SORVALL 75005293 BIOFUGE STRATOS 120V SORVALL 75005293
BIOFUGE STRATOS 200/208/240V SORVALL | 75005294 BIOFUGE STRATOS 200/208/240V SORVALL | 75005294
CONTIFUGE STRATOS 200/208/240V SORVALL| 75005296 CONTIFUGE STRATOS 200/208/240V SORVALL| 75005296
CONTIFUGE STRATOS 230V SORVALL 75005297 CONTIFUGE STRATOS 230V SORVALL 75005297

validity

Please note this change when a processor must be replaced in one of the

above mentioned units.

Modification
See Service Manual, section 5.2.1

Required / Outgoing Parts

Required Part No.

Change

Part No.

Processor 70904568

Processor

70000590

Stocking / Obsolete Parts

Stocked parts of the processor 70000590 can be used.
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