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E‘ General Information

Safety Regulations

1.1 Safety Regulations

For operation and repair of the S3 the following safety regulations, or their
local equivalents must be strictly obeyed:

- VBG 93 safety rule

- VDE 0107 electrical installation

- DINIEC 601/ VDE 0750 electrical safety, general
part 1, 0751

- DIN 57836/ VDE 0836  electrical safety

- Med GV (group 1) German safety regulations for medical
or the applicable instruments

local medical equip-
ment ordinances

In the following paragraphs extracts from the above mentioned safety
regulations are listed. These exiracts, however, do not replace the
detailed knowledge of the safety reguilations.

1.1.1 Electrical Safety

The S3-system corresponds to safety class 1 (VDE 0750) and thus must only
be operated under the following condifions (natfional regulations are to
be observed):

- The instrument must be connected to a properly grounded mains sup-
ply according to the technical data.

- The instrument must be connected to a separately secured plug socket
according to VDE 0107,

Splash water near the insfrument must be avoided.

1.1.2 Explosion and Fire Hazard

1.1.3 Med GV

J

o

The S3-systerm may not be installed or used in explosion hazard areas or in
the vicinity of inflammable anaesthetics or easily volatile substances such
as alcohol.

The instrument must be checked according o the safety regulations:

- affer inifial installation and affer every location change,

- dfter every repair,

- atfleast after 1000 operation hours or every year, whichever applies first.

The specific steps To be performed in Germany are described in the
appendix. Other nations may have different regulations. The operator has
the responsibility for the observance of these regulations.

The specific checks to be performed in the Federal Republic of Germany
are described in the Appendix. As the medical equipment ordinances
vary from country to country, the operatfor or clinic must carry the respon-
sibility of ensuring that the applicable requirements are met,

16

S305/00 SM-5311-0001.05E



Installation, Maintenance and Repair General Information &

1.2 Installation, Maintenance and Repair

Installation, maintenance and repair may only be performed by Stockert
frained service personnel or a local service representative recommended
by your distributorship. Only original Stockert Instrumente GmbH spare
parts must be used. When ordering spare parts, please provide the AC
line voltage and frequency to ensure that the parts you receive are fac-
tory calibrated to your AC where necessary.

1.3 Responsibilities

The system is only to be used after

- it has been handed over ready for use by authorized service personnel
or service representatives,

- the acceptance has been performed by the respective personnel,
- all safety preparcations have been performed,

- operating personnel are familiarized with normal and emergency oper-
ation.

1.4 Warranty
For a descripfion of warranty refer to the operating insfructions.

1.5 Operation

A thorough familiarity with the operation of the system is a precondition
for the usage of this Service Manual. If there are any unclear points about
the use of the equipment, consult the Operator’s Manuat,
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Console

Console, compl.
for three pumps
43-30-00

for four pumps
43-40-00
for five pumps
43-50-00

Fig.1  Console: general view

SM-5311-0001.05E

e
a

MMP Mast,
~T long
50-42-54

MMP
Mast short

Mast-System, compl. 50-42-60

for Console Extension Arm Ev
50-42-50 ;

Cable-Box and Turntable

for Console Extension Arm
50-40-40

PN MMP Extension Arm,
) /////\ ggr;]plt%e ﬁ;l(ol\s/}'MP Connecior
/ // f / 50-42-65
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2 Console

Description

2.1 Description

2.1.1 Technical Data

J

o

The electronic power supply pack (E/P-pack) is located in a separate
housing of the base console. It includes the central power supply and the
uninterruptable emergency power supply. The sensor cables may be led
to the E/P-pack through lateral openings in the base console.

The pump table of stainless steel is screwed to the console and includes
stainless steel pins for receiving and fixing the pump housing. In case other
devices are used, these pins may be removed.

The pump tables will be supplied for 3, 4 or 5 pumps. The pump tables for 4
and 5 pumps include fwo a.c. power sockets each for connecting exter-
nal devices. The overall performance of the external devices must not
exceed I000W. Each socket is protected with SA and/or I0A, depending
on the mains voltage.

Input voltage: 230V~ +6% -10%, 50Hz

optional: 100V~, 115V~, 240V~, 50Hz or 60Hz

Primary protection: Back-switchable, thermal profection automat,
serving af the same time as main switch.

Release current. S5A at 230V/240V,; 10A at 100V/115V

Pump connection The central power supply branches to 7 con-

points; nection points, each protfected by a time-lag

fuse 10A according to DIN 41662.
Instrument protection: | Protection class |, IPX 1

Dimensions; Console for 3 pumps:
width 620mm, depth 730mm., weight 118kg

Console for 4 pumps:
width 800mm, depth 730mm, weight 144kg

Console for 5 pumps;
width 1000mm, depth 730mm, weight 168kg

Height of all models up to pump surface:
710mm

Systems operated in the U.K. must, in accordance with bfitish standard
BS1363, be equipped with a fused AC-connector. The recommended fuse
value for the S3 systemis 13A,

20
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pescription

Console #,

2.1.2 Spare Parts
2.1.2.1 Basic Console

Console, compl.
for three pumps
43-30-00

for four pumps
43-40-00

for five pumps
43-50-00

tightening moment
Mo6 => 10,5 Nm
M8 => 26,0 NM

Telescope mast, movable
(with horizontal guide mast)
43-42-15

Connecting mast
43-42-26

Push bar left, compl.
43-42-35 Vertical mast, short

43-42-21

Positioning pin
43-41-04

Mast holder
43-42-11

Allan screw
M8 x 45
71-115-073

Pump cable guide
strip, compl.
43-41-34

\%\
N,
T A
. /

Pedal for caster
Brake, left
43-43-05

Retaining pin

Console caster,
with brake oot
73-501-053

Fold-down front-
panel, compl.
43-41-45

Pedal for Caster
Brake, right =_
43-4310 @

Fig.2  Console: spare parfs basic console

Push bar right, compl
43-42-30

Pipe for mast
43-42-10

Vertical mast, long
(with telescope mast),

s \

43-42-20

Basic mast
T 43-42-19

Connecting mast
43-42-26

Console caster,
without brake
73-501-054

P

llan screw M6 x 12
1-115-045

~N >

SM-5311-0001.05E S305/00

21



oo Vs
2, Console Description

2.1.2.2 Console Amplification for mast-mounted Roller Pumps

(V. Rack
41-02-68

MMP Mast,

long
/ 50-42-54
A
MMP Mast,
Mast System, compl. short
for Console Extension Arm w 50-42-60
50-42-50 7

Cable-Box and Turntable
for Console Extension Arm
50-40-40 MPP Exfension Arm
compl.
50-41-00
Cable channel
50-41-44

. Clomping Segment
T 50-41-26

~3

PN

2x MMP Connector-

Caster, w/Brake Mast
73-501-051 50-42-65

Fig.3  Console: spare parts console amplification for mast-mounted roller pumps
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Control Desk Console ¢,

2.2 Conirol Desk

O

Control Desk, compl.
for 6 conirol modules 28-90-07
for 10 contfrol modules 28-90-11

Blank module for unused slots 28-90-15

Fig.4  Conftrol Desk: general view

2.2.1 Functional Description

The S3 confrol desk houses the control modules of all monitoring, confrol-
ling and measuring instfruments, It is either mounted on the left or right side
of the standard mast system. The confrol desk may be swivelled to any
desired position by means of a ball-and-socket joint: this guarantees an
optimum field of view for the perfusionist. Depending on the customer’s
requirements, a control desk for 6 or 10 control modules may he supplied.
The confrol modules may be arranged as desired. The supply voltage and
CAN-bus connections are established automatically when the module is
inserted into the control desk. In case several identical devices shall be
used, a module number has to be set via the DIP-switch (this will be
described in detdil in the relevant module chapter). Non-occupied slotfs
are covered with blank slide-in elements.

SM-5311-0001.05E S305/00 23



2 Console

Conftrol Desk

2.2.2 Spare Parts

Confrol desk assembly
for 6 control modules
28-90-07

for 10 control modules
28-90-11

Mechanical Parts Set for
Control Desk
for 6 conirol modutes

28-90-05

for 10 control modules

28-90-09

ABP 9306, Bus Card
for 6 control modules

90-304-110

AZB 9413, Bus Card

for 10 control modules

90-304-480

Cable,
Control Desk -
E/P-Pack
97-102-602

/ \\
Clamping Sleeve \
75-520-630 k
= Clamping Ring
75-520-633
Retaining Ring J
\ - 2 75-5620-632
N /
“ .
AN - B - -
Fig. 5  Control Desk: spare parts
24 S3 05/00 SM-5311-0001.05E



E/P-Pack Console

2.3 E/P-Pack

E/P-Pack, compl.
28-92-00

without devices:
28-92-03

Fig. 6 E/P-Pack general view

2.3.1 Functional Description

The electronic and power supply pack (E/P-pack) supplies voltage for all
S3 devices. During normal operation the mains voltage will be frans-
formed. In case of a power supply failure the E/P-pack swifches to the
emergency power supply without inferruption. The emergency power
supply is fed by battery pack (1).

In standard configuration, the E/P-pack is equipped with the modules

(2) -> Power Supply Module 29-12-00

(3) -> UPS-Charging Module 28-92-80

@) -> UPS-Confrol Module 28-92-15

(5) -> DC/DC Module 28-92-20,

described in detail on the following pages. The positions of these modules
are fixed. The slots to their left serve for house the modules used in the indi-
vidual S3-system. Each one of these nine slofs is independent and may
house any desired module. The slots which are not used will be closed
with blank panels (6).
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L
#, Console E/P-Pack
2.3.2 Spare Parts
E/P-pack, compl.
28-92-00 )
o Jevices: Sealed Lead-Acid Battery, 12V /17An, 1 pc.
96-405-002 SAS 9403 Wiring
connector
SAS 9403, UPS-Switch Card 96-205-122
90-304-380
Q Heatsink assembly with fan
Pump Connection Strip, compl. 97-103-712
Q7-103-714 Fan, 471 5KL-05W
96-406-021
Fuse 10A
93-511-030
Transformer
96-403-046
Capacitor assembly with
Shunt
Handle 97-103-710 —
28-92-68

Dummy plate
for Sensor Module Slot, 7TE
28-92-07

Fig.7  E/N-Block: spare parts

Rocker switch
96-121-211

26
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Voltage Supply Console #.

2.4 Voltage Supply

N Power Supply Module T
J 20-12-XX ﬁ

DC/DC Module
28-92-20

Fig. 8 Console/ Voltage Supply Modules: generadl view
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Voltage Supply

2.4.1 Functional Description

2417

Power Supply Module

The power supply module is the interface of the S3-system power supply to
the public supply nefwork. It consists of the following essential compon-
enfs: mains socket, mains switch with overload release, mains filter, start
current limiter (TSE), emergency key and equipotential bonding connec-
tion. There is one version each for the three voltage groups 110V, 115V
and 230V-240V.

The power supply module electronics limit the starting current of the S3 po-
wer unit to the rated breaking current of the overload release in the mains
switch. In the most adverse case (starting at a load of TkW, charging ca-
pacitors in power supply module discharged) a current peak of 200A
might appear for 10ms.

In case of an electronic system failure the current limitation will be perfor-
med by a bi-metal thermal overload. In case the power supply module is
activated when the high-temperature conductor is cold, the starting cur-
rent rush is below the rated breaking current of the overload release. If the
power supply module is activated when the high-femperature conductor
is warm, the starfing current rush might trigger the overload relecse.

For suppressing disfurbances in the power supply line the power supply
module includes a filter.

24.1.2 DC/DC-Module

The DC/DC-module transforms the 24V DC voltage into +12V, -12V, +5V.
These voltages will be supplied to the modules in the E/P-pack. The func-
tion of the voltage supplies will be displayed by LED's. In addition the DC/
DC-module monitors the temperature in the E/P-pack and reports any
deviation by optical and acoustic alarm; at the same fime the fan will be
set to maximum rate of rotation To decrease the temperature. The acous-
tic alarm may be switched off by the rocker switch "ALARM OFF"; the LED
"TEMP ALARM" lights until the femperature has decreased.

28

S3 05/00 SM-5311-0001.05F



Voltage Supply Console #,

2.4.1.3 Functional Test DC/DC-Module

For safety reasons a functional test of the DC/DC-module has to be per-
formed prior To each operation and after each repair.

* After switching on the console by the main switch (1), observe the

front panel of the DC/DC module (2):

- The LED's (5) of the voltages have to light up.

- In case a LED lights only faintly or not at all the DC/DC module may
have 1o be replaced.

- If the LED "TEMP ALARM" lights up when switching on the system and
if there is no overheating, the DC/DC module may have 1o be
replaced.

¢ Press the button "ALARM TEST" (3): the LED "TEMP ALARM" (4) has to
light up and a warning signal has fo be given. The fan has to operate
with maximum rate of rotation.
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£ Console Voltage Supply

2.4.2 Spare Parts

only complete:
Power supply module
29-12-00

EPROM
93-480-027

only complete:
DC/DC-module
28-92-20

\ Pushbution
@@\ \ 96-112-007

Rocker switch 1-pol.

96-121-206
Front panel, mech.
28-92-26
ﬁ\
Fig.9  Console/ Voltage Supply Modules: spare parts 8
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Emergency Power Supply Console £,

2.5 Emergency Power Supply

Charging Module
28-92-80

UPS Control Module
28-92-15

Fig. 10 Console/ Emergency Power Supply Modules: general view
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Emergency Power Supply

2.5.1 Functional Description

The uninterruptable power supply (UPS) includes two 12V accumulators,
an electric switch with fuse, the UPS control module and the charging
module. The accumulators and the "accumulator switch" board are
housed inside the E/P-pack. An accumulator discharge unit is included in
the S3-system delivery for the accumulators' functional test, which has to
be performed at regular infervals. The functional test is described on
page 34.

The S3-system may also be started if there is no mains voltage. The main
switch has to be switched on and the key "start without mains supply" of
the charging module has fo be pressed.

The emergency power supply offers a comforfable and reliable support
for the preparation of the 33-system. The S3-system may be prepared
completely in the HLM setup area and then pushed into the operating
theatre with battery operation. There it may again be supplied with mains
voltage.

If the batteries are fully charged, the S3-system may be battery-operated
for about 20 minutes (load of about 400W) and for 130 minutes in case
only one pump is on (load of about 100W).

2.56.1.1 Charging Module

The mains control board in the charging module monifors the mains volt-
age and, in case it drops below the required voltage, it switches to bat-
tery operation via the board "accumulator switch”. In this operating
mode, the LED "mains OK" of the charging module is extinguished. Af the
same time the LED "UPS on" lights up and a short warning signal is given, if
the mains control does not recognize the mains power failure due to an
error, the battery operation may be obtained by pressing the key "EMER-
GENCY ON UPS", For safety reasons the key is covered by a cap.

2.5.1.2 Confrol Module

2.5.1.3 CDM

The two-digit 7-segment display on the UPS control module shows the
remaining running time of the accumulators while the UPS is active (up to
Q% min.).

If there is an error in the UPS, this is displayed by the LED "error on the UPS
control module together with an error code. The error message may be
read in plain text on the CDM.

While in "Charging Mode", the "%" LED is lit and the 7-segment dispiay
shows the charge level of the accumulators. The LED "Charging Mode"
(on the Charging Modul) flashes. The display on line 4 of the start menu of
the CDM reads "UPS is charging". Once the accumulators are fully
charged, the 7-segment display shows "On" and the CCDM dispiay
changes o "UPS". When operating the UPS, the displays change. On the
CDM, the display reads "UPS activ'. The 7-segment displays the fime
remaining for UPS operation. Anything over 99 minutes will be displayed as
"99". The LED "min" is fit as the LED "UPS on" on the Charging Module.

The remaining running time of the accumulators may also be taken from
the CDM. In emergency cases it is possible to allow a total discharge of
the accumulators. The CDM provides an dlternate means of resetfting the
5 min. audio override of the "UPS-active" alarm.

32
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Emergency Power Supply

Console &,

2.5.2 Technical Data

Output voltage: nominal output voltage: 24V 2 x12V)
minimum output voltage: 20V (2 x 10V)
maximum output voltage: 32V

Output: maximum; 400W

Capacity: new accumulators: 17AhN

Fuse protection: of accumulators: 2 x 20A slow

Service life of UPS; at an output of 400W.: 20 minutes
at an output of 100Wi; 130 minutes

Charging time: maximum: 15 hours

2.5.3 Accumulator Disposal

In accordance with environmental protection laws problem waste has to
be disposed of separately and professionally. The authorized hospifal per-
sonnel has to be informed explicitly about this issue.

If the accumulator test performed atf regular intervals shows that the ac-
cumulators of the power supply are in a bad physical condition, they
have to be replaced by the service personnel. The user has to take care
that the accumulators will be disposed adequately.

SM-5311-0001.05E
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:ﬁ; Console Emergency Power Supply

2.5.4 Functional Accumulator Test

After a period of four months a message on the CDM recommends the
testing of the accumulators. This warning takes the form of the CDM dis-
play "UPS Warning". This display occurs starting 10 days before the current
120 day validity cycle expires. This test is absolutely necessary for guaran-
teeing a correct accumulator display. An accumulator discharge unif is
required for the functional testing.

The discharging device, ifem no. 28-92-90, is included in the basic S3
equipment. The device is easy o handle and does not reqguire special
maintenance. The device should be stored in the engine room under nor-
mal conditions.

* Connect the S3-system to mains supply.
e Swifch off S3-system.
»  Connect discharge device to discharge socket (1).

¢ Press "ALARM OFF" key (3) on the UPS control module and hold it
down.

e Activate main switch (2).
e Release "ALARM OFF" key.

e The CDM screen indicates "UPS Test",

- If the accumulators are not yet charged when switching on the S3-
system, they will be charged first, in order to guarantee a correct test
sequence. The CDM screen indicates "Phase 1 (%)".

- The charged accumulators are automatically discharged by means
of the discharge device. The measured values gained will be stored
and serve as calculatory basis for the display of the accumulators'
remaining time during a power failure or after starting without mains
power. The CDM screen indicates "Phase 2 (h:min)".

- After tfermination of the discharge procedure, the accumulators will
be charged again (hormal charging state).

- When the message "UPS OK" appears on the CDM screen, the UPS is
ready for operation again.

- During the fest procedure the LED "charging mode" flashes.

Important:
U The accumulator test has to be ferminated in any case, as otherwise the
O UPSis nofready for operation,
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Emergency Power Supply Console &

A thermal load on the accumulators, e.g. by a defective ventilator, may
result in a wrong accumulator time display.

o

Discharging Device
28-92-90

E/P-Pack
28-92-00
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2.5.5 Trouble Shooting

symptom:

possible cause/ remedy

Fuse of the charging
device blows repeatedly.

LED indicator "CHARGING
MODE" does not light as
specified.

LED indicator "MAINS OK"
does not light as specified.

UPS does not start as speci-
fied.

An error code is given on
the UPS control module.

LED "TEMP ALARM" in DC/
DC-moduile lights up and @
warning signal is given.

No fan noise.

LED "EMERGENCY ON" on
power supply module does
noft flash and light as speci-
fied and voltage-LED's on
DC/DC-module remain
dark.

No mains supply, however
sysfem has to be switched
on.

No display on CDM.

When turning on the main
swifch "1.1.80, 00.00n" is dis-
played on the CDM instead
of the current date and the
hour is calculated anew.

- Error in the charging module. Replace
charging module,

- Error in the charging module. Replace
charging module.

- Error in power supply module. Replace
power supply module.

- Press "EMERGENCY ON UPS",

- Open UPS menu and observe plaintext
messages on CDM.

- Temperature in E/P-pack too high. Fan is
automatically set to maximum rate of
rotation. LED extinguishes as soon as
temperature drops.

- Defective fan. Replace fan.

- Fault in the electronics of the startup cur-
rent limitation. Press key "EMERGENCY
ON" for approx. 10 seconds, until S3-sys-
tem starts and LED extinguishes.

- Swifch on main switch. Press key "START
WITHOUT MAINS SUPPLY",

- Check electrical connections.
- Check ON/OFF switch on confrol desk.

- This is a hint that the CDM buffer battery
does no longer work correctly.
Consequence: All settings made by the
user have been cancelled and replaced
by the basic values set by the factory.
Check the values, put them in anew for
the planned operation. After switching
off the system the data are cancelied
again.

- Replace buffer battery.

Put in the setfings anew.
Open individual unit menus and perform
all settings.

S305/00
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Emergency Power Supply Consocle ‘éé

2.5.6 Spare Parts

only complefte:
Charging module
28-92-80

Pushbutton, 1-pol.
96-112-007

Pushbutton, 2-pol.
he 96-122-210

Pushbutton Cover
96-190-055

Front panel mech.
28-92-86

Circuit braker
96-143-010

only complefe:
Confrol module, compl.
28-92-15

Pushbutton, ’
1-poi )
96-112-007 ]

EPROM, S3_AU
93-484-170

Front panel, mech.
28-92-17

Fig. 11 Console/ Emergency Power Supply Modules: spare parts
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Notes:
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Roller Pump
10-60-00

Double Head Pump
10-65-00

Q mast-mounted
Double Head Pump
50-65-00

Fig. 12 Roller Pump/Double Head Pump: general view
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&:‘% Roller Pump/Double Head Pump CAN-Structure

3.1 CAN-Structure

Lev_Bb
Display M.

ENENERLELE

Pressure
Sensor M.

Fig. 13 Roller Pump/Double Head Pump: CAN-structure
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Functional Description Roller Pump/Double Head Pump ﬁ

3.2 Functional Description

The pump constitutes the basic component of the S3 perfusion. The
pumps stand on the pump table of the console and are connected to
the E/P-pack. Two fypes are used:

The S3 roller pump is mainly used for arterial bloodflow, for suction and
deaeration,

The S3 double head pump includes two roller pumps within one housing;
these pumps work independently of each other and may be operated
separately. Each pump may be considered an independent pump. The
double head pump is mainly used for applications with low flow rates,
such as perfusion of children, as a cardioplegia pump and for suction and
deaeration,

In this chapter the term "pump" is used, if the description for the rolier
pump and the double head pump is identical. In case of deviations, the
terms "roller pump" or "double head pump" are used.

The pump's digital display shows the current values for rotor speed (RPM)
or flow rate (LPM). The pump is controlled by the internal electronics. An
electric control guarantees that the speed is completely independent of
24VDC power supply fluctuations and almost independent of load
changes. The speed of the pump head is read by a Hall sensor that scans
a fiming gear. Thus the actual flow rate is displayed; even in the case of
overloading (e.g. overocclusion).

The pump is operated by a disk armature motor. The motor control per-
mits extremely rapid speed changes. thus making the pump alse suitable
for pulsatile operation.

In case defects appear during pump operation, it automatically stops
and the dispiay flashes as a warning. The display indicates an error code.
In case of mains power failure the S3-system switches to UPS and back to
mains power as soon as the power has refurned. The pump operates with-
out infterruption.

The pump may be monitored, stopped, reduced in ifs speed or controlled
by other devices of the S3-systems. The influence of the devices can be
suppressed by pressing the appropriate key on the pump.

The pump may be repressed by key depression at the pump. Two pumps
may be inferlinked with each other and operated as master/slave pumps.
The speed of the slave pump is then dependent on the master pump.

Different tubing diameters may be used. The rotor's direction of rotation
may be reversed. The occlusion may be set by a knurling wheel af the
rofor. By tuming the knurling wheel in the direction of the arrow the rollers
move 1o the outside and the occlusion gets greafer, by tuming in the
opposite direction the rollers move o the inside and the occlusion will be
reduced.

If required, the pump also may be operated manually by means af the
crank handle supplied together with the console. In this case the elec-
fronic monitors whether the pump is being tfurned into the set direction,
otherwise it will give a warning signal.
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3 Roller Pump/Double Head Pump

Installation info the S3-System

3.3 Installation into the S$3-Systern

3.3.1 Roller Pump/ Double Head Pump

Switch off $3-system.
Open front door of console.,

Liff pump as shown in Fig. 14 (do not lift at pump head) and put it onto
the pins of a free position on the pump table. Make sure that the
pump is not put onto the pump cable and ensure that the cable runs
correctly in the guides.

Connect pump plug with E/P-pack. The pump number is automati-
cally determined by the socket to which the pump plug is connected.
Socket no. 1is for pump no. 1 and so on. Thisis valid up to socket no. 5.
In case a pump is connected to the "Option" socket, this pump is
named "No. &".

Set the pump's standard direction of rotation together with the perfu-
sionist and mark it on the pump by one of the direction arrows sup-
plied.

Note:  When laying the tubes the direction arrows should remind of

the blood flow direction.

Check pump function.

Fig. 14 Pump: Lifting

42
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Installation info the S3-System Roller Pump/Double Head Pump ﬁ

3.3.2 Mast-Mounted Double Head Pumps
3.3.2.1 Preparing console for S8 Mast Pump

(o

[y

fightening moment
M6 => 10,5 Nm
M8 => 26,0 NM

Fig. 15 Double Head Pump, masi-mounted: Preparing console for installation

e Switch off S3-system.
e Open front door of console,
o Disconnect E/P-pack(1) and remove it from conscle.

= Remove masts(3) including the pushing handle from this side of the
console to which the mast pump shall be mounted.

e Remove positioning pins(2) from pump fable thus freeing fwo pump
spaces on the respective side of console.
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;% Roller Pump/Double Head Pump

Installation info the S3-System

3.3.22

Installing the S3 Mast Pump

o

Activate release mechanism(7) and move swivel arm(2) as far out as
possible (max. opening angle approx. 120°). Secure this position with
the joint locking mechanism(8).

Remove masts(d) from swivel arm{2).

Fasten the support arm(1) to the pump table with two screws.

Set cable box(9) and swivel plate(10) onfo the support arm and fas-
fen them with two screws from the bottom.

Place the hollow feet of the two control and operating units over the
positioning pins(11).When lowering the units ontfo fhe the cable box
run the cables through the opening of the rotary joint.

Fasten setf screws(12) in the feet of the control and operation units.

Move the telescope mast with the assembled mast system(b) to the
swivel arm(2) and fasten it by screwing on the mounting bracket(3)
with four screws.

Mount the pump housing(6) on the felescope mast, using the mount-
ing bracket(@) and four screws. Position the pump head in such a way
that the tubing channels point towards the patient.

Importani:

Basically, each mast in the S3 Mast Pump System can carry a weight of
20kg. but the total load on the system must not exceed 50kg. This means
that a maximum of approx. 9kg per external mast may be added to the
weight of one pump head (approx. 11kg) on the extension arm. If the
extension arm is not loaded fo its maximum capacity, the rest of the
weight can be distributed on the console. The max. height for mounting
accessories is 1.20m at a max. projection of 20cm.

44
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Installation info the S3-System Roller Pump/Double Head Pump 3

i
i
|
|
i
i
;11109876
i

|

tightening moment
1 Mé => 10,5 Nm
M8 => 26,0 NM

Fig. 16 Double Head Pump, mast-mounted: Installation
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;fz% Roller Pump/Double Head Pump

Installation into the S3-System

3.3.2.3 Running the S3 Mast Pump cables

!

°

Run cables of the contol and operation units through swivel joint(4)
intfo cable box(1).

Run cables through the openings in cable box(1) to the pumps and o
E/P pack as shown in Fig. 17.

- Two connecting cables to the pump housing (circular connectors)

- One connecting cable to the E/P pack (pump plug).

Through the access opening(3) the cables inside the cable box(1) can
be rearranged and distributed to the openings.

Run each pair of cables (with circular connectors) neatly around the
swivel joint(5) and through the cable retaining holders(6) on the swivel
arm 1o the corresponding pump housing.

Remove cover plates(7) from both sides of the mountig block and
connect cables to their sockets.

Important:
When running the cables make sure tThat the cables are connected fo the
correct pump housing.

-]

For connection fo the E/P pack insert the cable into the appropriate
cut-out in the pump table, run it o the connection point and plug it in.
The pump number is automatically determined by the socket to which
the pump plug is connected. Socket no. 1 is for pump no. 1 and so on.
This is valid up to socket no. 5. In case a pump is connected fo the
"Opftion” socket, this pump is named "No. 6"

Set the pump's standard direction of rotation together with the perfu-

sionist and mark it on the pump by one of the direction arrows sup-

plied.

Note:  When laying the tubes the direction arrows should remind of
the blood flow direction.

Check pump function.

46
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Installation into the S3-System Roller Pump/Double Head Pump aj;

Fig. 17 Double Head Pump, mast-mounted: Running of connecting cables
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;% Roller Pump/Double Head Pump Technical Data

3.4 Technical Data

roller pump double head pump
Height, width, 200mm, 315mm, 200mm, 315mm,
depth: 585mm 585mm
Weight: 17.5kg 17kg
Power supply: 24V DC 24V DC
via system power supply via system power supply
Power input: max. 160 Watt max, 100 Watt
Operating tempera-| +10°C to +40°C +10°C to +40°C
ture:
Storing tempera- 0°C 1o +40°C 0°C to +40°C
ture:
Speed range: 0-250 RPM 0-250 RPM
Accuracy of speed: |+1% refered to +1% refered to
end value of scale 250 RPM end value of scale 250 RPM

Direction of rotation | Clockwise or counterclockwise | Clockwise or counterclockwise

Flow rate Oto 3.29 LPM for 1/4” tubings 0 to 1.6 LPM for 1/4" tubings

at 250 RPM: 0to 6.98 LPM for 3/8” tubings 010 2.0 LPM for 5/16" tubings
01o 11.3 LPM for 1/2" tubings
010 16.2 LPM for 5/8” tubings

Concentricity

Raceway: 0.03mm 0.03mm
Occlusion: 0.03mm 0.03mm
Occlusion rollers: 0.015mm 0.015mm
Raceway @:* 150mm 85mm
Occl. rollers @: 30.5mm 15mm

*Y The pump raceway has a patented course algorithm (horseshoe form). The form has
been used for the first fime at the S3-system and is unique in the world. It leads to a con-
siderable reduction in the pressure fluctuation produced by the pump head.
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Trouple shooiing

Roller Pump/Double Head Pump "%

3.5 Trouble Shooting

On the third display fine a 6-digit hexadecimdadl figure is issued, referring to
error causes. At double head pump the sedecimal figure is issued in the
third line for channel A and in the fourth line for channel B. Each of the six
digits may refer o four errors at the same time. In the following fables the
relation between error display and cause is given by points.

Example:

1st digit

6th digit

1
|
!

Error code, st digit:
011123 (415 |6

Communication processor reports:

MAX component faulty

pump number faulty

error in program seguence

rated value error

Error code, 2nd digit:

Communication processor reports:

wrong direction of rotation

index sensor error

runaway error (peak)

runaway error (mean)

Communication processor reports:

not used

CRC error

wrong RP-address

timeout serial interface

Control processor reports;

relay test CP faulty

relay test RP faulfy

start key has got caught

PFC pulse too long

SM-5311-0001.05E

S3 05/00
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% Roller Pump/Double Head Pump

Trouble Shooting

Error code 5th digit:

o123 |als|e|7]|8|9]ale|c|p|e | F | control processor reports:
I

* | o | fimeout serial interface

..F.

starting test RP faulty

|

|
BEENBE

« | serial error (CRC+Inv)

- |
R

reference voltage faulty

Error code 6th digit:
o|1]23 4|5 6|7]8]9]AlB|c|DlE]|F

Confrol processor reports:

|

|

i\ olelole
J

e o | -[index error

BaE

rated value/ actual value error

K

|
-

o | e

pofti 1-poti 2 error

|
-
|

° o o (direcﬂon of rotation error

Example:

If the error message "000007" appears, this means that the following errors

have been detected:

r

000007

6th digit:  => direction of rotation error and

poti 1- pofti 2 error and
rated value/ actual value error

In case of fault the following error codes are issued on the 7-segment dis-
play of the pump:

fault indication:

| possible cause/ remedy

excess temperature error notice in the first line of the display at
>80°C or if temperature sensor is defective
(from KP V1.2 on) => fan operates at maxi-

(on LCD)

EOT
EC2
EO4
EO5
EQ6

E08 (on LCD)

EQQ

mum rate of rofation.
- RAM read/write error after starting.

- EPROM checksum error after starting.

EEPROM error.
A/D-converter error
Timer test error.
Display driver faulty.

Error in operating system
(Overflow in an internal buffer).

i
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Roller Pump/Double Head Pump j

Spare Parts Roller Pump

3.6.1 Elektronic Components

3.6 Spare Paris Roller Pump
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Fig. 18 Roller Pump: spare parts
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a:% Roller Pump/Double Head Pump Spare Parfs Roller Pump

3.6.2 Pump Head

Pump cover, compl. type 2
10-62-13

Pump Insert retaining
block, compt.
10-61-45

Screw
71-116-024

Clamping

75-520-624
. ‘
\ ~
\ .~
\ N
\ ~
.
\ ~
\ ~
\ ~
\ -~
. N \

PUmMp head with K ' . :
sensors, compl, .
10-61-60 I

/
.

omam @ |
- - % |

old version |new version

Holder for Pump Head
10-61-40

Fig. 19 Roller Pump: spare parts of pump head (1)
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Spare Parts Roller Pump Roller Pump/Double Head Pump :‘y

PSE 9327, Sensor-Board
90-304-320

Actual value sensor

97-103-607

(pay attention 1o the instructions
for assembling!)

Motor with toothed pulley
10-63-02

Toothed drive beit
10-63-40

Reduction shaff
10-63-21

Index Sensor
97-103-605

Toothed drive belt
10-63-41

Fig. 20 Roller Pump: spare parts of pump head (2)
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Noftes:
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Roller Pump/Double Head Pump 5

Spare Parts Double Head Pump

3.7.1 Electronic Components

3.7 Spare Parts Double Head Pump
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Double Head Pump: spare parts

006901

Fig. 21
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;%% Roller Pump/Double Head Pump Spare Parts Double Head Pump

3.7.2 Pump Head

Pump cover, compl. type 2
10-67-13

Pump head with Pump Insert retaining
sensors, complete block, compil.
10-66-60 10-66-45

- /\ .
/ /\ R . /\
T g Clamping
ﬂ—z/ 75-520-624

Screw
71-116-024

Y -
¢ T -

old version [new version

Holder for Pump Head
10-61-40

Fig. 22 Double Head Pump: spare parts of pump head (1)
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Spare Parts Double Head Pump Roller Pump/Double Head Pump j

PSD 9328, Sensor board
90-304-330

Actual value sensor
97-103-607

(pay aftention to the instructions
for assembling

Motor with foothed pulley
10-68-02

Index Sensor
97-103-605

Toothed drive belt
10-68-40

Reduction shaft
10-68-21

Toothed drive belf
10-68-41

Fig. 23 Double Head Pump: spare parts of pump head (2)
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4 Roller Pump/Double Head Pump Spare Parts Double Head Pump

3.7.3 Mast-mounted Pump Head

mast-mounted pump head housing
50-40-60

Knob for front panel

blue
96-190-052 i
red inge
96-190-053 red
75-520-686
grey
96-190-054 blue
75-520-687
red/grey
75-520-688
blue/grey
75-520-689
red/blue
> Mast holder .
s 50-406] 75-520-695

@ -
~
|

Pump head with sensors,
complete
10-66-60

(see also Fig. 22 and Fig. 23)

Mast holder
clamping segment

50-40-62 S~
el
“
Mast pump housing

Connector Cover

Mast pump housing
—— 50-40-70

50-40-63
Color code sef
spepiol pliers \ gg;n&)eofe sef of parts as shown
for instatling/removing cables
45-20-80 Mast pump housing ea hinge red

ea hinge blue

ea hinge red/grey
ea hinge blue/grey
knobs blue

ea knobs red

ea knobs grey

ea special pliers

base plate
50-40-68

—. OO D —
[0}
Q

Fig. 24 Double Head Pump: Spare parfs of mast-mounted double head pump (1)
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Spare Parts Double Head Pump Roller Pump/Double Head Pump w:fg

MMP Control Module
50-40-01

Double Head Pump
Mastversion
50-40-60

cable holder f. MMP

Upper segmeﬁf 50-41-40

Lower segment 50-41-41

MMP Intercon-
nect cable 6-pin
97-101-875

MMP Interconnect

MMP Extension Clamping cable 26-pin
arm, complete segment 97-101-885
50-41-00 50-41-26

Fig. 25 Double Head Pump: Spare parts of mast-mounted double head pump (2)
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3 Roller Pump/Double Head Pump Component Replacement

3.8 Component Replacement

3.8.1 Sensor Board Roller Pump
If a sensor board is defective, it has to be replaced as follows:

o

°

e

e

L

L]

Disconnect pump of $3-system.
Open pump housing by removing bottom pldate.
Disconnect all electrical connections to sensor board.

Remove three screws(1) and replace sensor board.,

Fix new sensor board with three screws(1) and secure one of the three
screws with lacquer.

Re-establish all electrical connections to sensor board (see above),

Adjust the distance between sensor and
index disk in the adjustment bore(2) 1o 0.5mm
by a feeler gauge. During this process the
sensor has o be centric to the index disk

(see figure on the right).

0.5mm

Important;

- The 5.5mm hexagon head screw(3) for fixing the sensor shail be
fightened with a maximum of 0.6Nm.

- Secure the screw with lacquer.

- The guide pin(@) of the sensor has to be in the guide hole of the
board.

C2 NAR/NN CAARRRTTI.NNNT NARE



Component Replacement Roller Pump/Double Head Pump ;%

3.8.2 Sensor Board Double Head Pump

If a sensor board Is defective, it has to be replaced as follows;

e Disconnect pump of S3-system.

o Open pump housing by removing bottom plate,

e Disconnect all electrical connections to sensor board.
¢ Remove three screws(1) and replace sensor board.,

e Fix new sensor board with four screws(1) and secure one of the four
screws with lacquer.

e Re-establish all electrical connections To sensor board (see above).
s Adjust the distance between sensors and

index disks in the adjustment bores(2) to 0.5mm 0.5mm
by a feeler gauge. During this process the %
sensor has to be centric to the index disk

(see figure on the right).

important:

- The 5.5mm hexagon head screw(3) for fixing the sensor shall be
tightened with a maximum of 0.6Nm.

- Secure the screw with lacquer.

- The guide pins(@) of the sensors has to be in the guide hole of the
board.

o
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33}@ Roller Pump/Double Head Pump Component Replacement

3.8.3 Replacement of Potentiometer Megatron RP 19 (1:1 or 1:3)

Turning knob

Hexagon receptacle — —— @
o g
Plastic disc ‘ Lubricate the intermnal side of the guide bush in four pla-
astied O ces (see arrows) slightly with Polylub GLY 801.
Guide bush = )
Q
gﬁ\g
Fastening -
bore
?® E
200Ncm max.
(2kg tension with
spring scale)
Fastening
thread
Potentiometer

Apply Loctite 243 on one spot of a turn in midd-
le height of the thread.

Do not use Loctite on the 3:1 reduction potentio-
meter (10-60-59)

Fig. 26 Potentiometer for double head pump and roller pump
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Component Replacement Roller Pump/Double Head Pump ﬁ

The following work steps describe the installation of a potentiometer into
the roller pump or into the double head pump. The disassembly will corre-
spondingly be performed in reverse sequence. To avoid damage, the
potentiometer has to be held fast when screwed off,

Only inspected potentiometer equipped with cable harness must be
used.

* Remove the assembly parts from the potentiometer supplied (hexa-
gon nut and tooth lock washer). These are not required for installation.

¢ De-grease fastening thread and guide bush with a cloth moistened
with alcohol. Make absolutely sure that no alcohol getfs info the
potentiometer.

° Apply Loctite 243 on three spots in middle height of the fastening
thread.
Important:
Make absolutely sure that no Loctite gets into the axis of the potenti-
ometer or info the potentiometer.

e Insert poftentiometer from below into the opening provided. The lock-
ing pin has to be positioned into the bore provided in order to avoid
distortion of the potentiometer,

o Slightly grease the guide bush on the internal side with Polylub GLY 801
as shown in Fig. 26.

s Screw fogether guide bush and potentiometer from panel top. Use an
appropriate sickle spanner and a spring balance. The maximum
torque should be 200Ncm.

e Slide plastic disk onto the potentiometer axis.

« Slightly grease hexagon receptacle on all six sides with Polylub GLY
801.

e Slide hexagon receptacle on the potentiometer axis until it gets in
contact with the plastic disk.

o Clamp hexagon receptacle with the two set screws 1o the potentiom-
eter axis (Allan key 1.5).
Important:
Do not press hexagon receptacle fo the bottom against the plastic
disk when fastening the screw. The receptacle shall be only in slight
contfact with the disk.

o Put turning knob loosely onto the guide bush.
¢ Lef turmning knob snap on by slight pressure onto the guide bush.
*  Connect socket of cable harness with board.

¢ Check the mechanical functions of the potentiometer as follows:
Turn potentiometer in both directions to the limit. It should be possible
to furn the potentiometer by the knob easily over the total range with-
out slippage. If it is turned beyond the limif, the knob turmns on the
guide bush, thus avoiding damaging of the potentiometer.

o]

o=
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Notes:
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Central Display Module

CbM
28-9C-70

NI

Fig. 27 Central Display Module: general view
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@L Central Display Module CAN-Structure

4.1 CAN-Structure

Display Module Sensor Module
n n

Fig. 28 Cenfral Display Module: CAN-structure
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Functional Description Central Display Module @i%g

4.2 Functional Description

The central display module, short CDM, serves to set the parameters of
the individual control modules plugged in and to allocate the pumps.

As soon as the "SET" key of any module is activated, the CDM display
shows the initial module menu in ifs LCD display. The keys "1" 1o "4" serve o
select menu items. The setftings made possible by the selected menu item,
are performed by turning the adjusting knob on CDM. The "LEAF" key
serves to change 1o the next menu (if existing). The setftings are given to
the relevant module by the CAN-bus.

4.3 Technical Data

Height: 55mm

Width: 200mm

Depth: 35mm

Weight: 300g

Power supply: via DC/DC-module in

confrol desk

Power input: max. 30Watt
Patch panel with 6 plug-ins, | max. 30W
completely equipped.
Patch panel with 10 plug-ins, | max. 45W
completely equipped.

Operating temperature; +10°C to +40°C

Storing temperature; 0°C to +40°C

4.4 Battery Disposal

In accordance with environmental protection laws problem waste has to
be disposed of separately and professionally. The authorized hospital per-
sonnel has to be informed explicitly about it.

Every five years af the latest, i.e. affer an error message, the buffer battery
in the CDM has o be replaced by service personnel. The user has to take
care of a correct waste disposal.
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sﬁ:%z Central Display Module CDM-Reset

4.5 CDM-Reset

After each EPROM exchange, either after a repair or a refrofit, the CDM

has to be reset. Thus the CDM reads and stores the current values of dll
EPROMs in the system.,

The CDM reset procedure resets all user settings to their factory default
values. Note all settings prior to performing this procedure. Reset all of the
module settings fo the values the customer uses after you are done.

Reset procedure

¢ The sysfem must be completely switched off using the mains switch of
the Power Supply Module.

o<

mains swifch on the power supply module
(shown without AC cable connected)

Leave the system switched off for abouf one minufe. This way all
values stored in the non-buffered RAM are lost.

e Press and hold the "pages" button on the central display module.

N\
A

the "pages” button on the central display module
(shown removed from control desk)

* With the "pages" button still pressed, switch the system on. Here again,
use the mains switch of the power supply module.
The central display module will make one "beep”. This will not be very
loud, so please listen carefully for it

68
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Trouble Shooting Central Display Module é.g.

* After the CDM has "beeped" one time, release the "pages" button
and press it three more times. The CDM should "beep" once for each
time the button is pressed.

The system should now be completely reset. The CDM display should show

"0:00" for the actual time and "01.01.1980" for the actual date.

The individual modules in the S3 system each have their own RAM. If the
CDM reset is done while the system is powered up, the RAM memory in
each module may not be completely erased. Previously stored settings
(e.g.. pressure limit information) may still be present. To ensure that the
individual modules and the CDM are both fully re-written based on the
new EPROM, the above listed reset procedure must be used.

In the event of any replacement action involving EPROMs in the modules,
in the control desk or sensor box, a CDM-Reset (as described above) must
be performed. This is the only way to ensure that the system uses the new
program information instead of the old.

Again, please note: this reset procedure resets all user settings to their
default values. Ensure that the system is re-configured the way it was
when you starfed work on if,

o3

4.6 Trouble Shooting
In case of an error the following error codes are displayed on the 7-seg-

ment display of the CDM:

fault indications; possible cause/ remedy
=0 - RAM read/write error affer starting.
EC2 - EPROM checksum error after starfing.
EOS - Connection point faulty

The CDM has fo be connected at the
connector marked with "Control Desk".

System resefs to0 "1.01.1980" | - Battery defective.
and to German language Please replace if.
every fime it is switfched on.
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n‘{%c Cenftral Display Module Spare Parts

4.7 Spare Parts

Central display module, compi.
28-90-70

EPROM 83_CDM
93-484-169

LCD-display
93-146-003

Back panel
28-90-67

Lithium Batftery
97-103-625

AZA9314
90-304-190

* The front panel screws should not be tightened
with more than 0.4Nm
(dynamometric screwdriver required).

only complete:

Front panel
28-90-54
Knob 96-190-051
Set-Nut for Knob 28-91-76
Guide sleeve for Knob 28-91-75
O-Ring 72-103-034

Shaft Angle Encoder (SAE), compl.  97-103-602

Fig. 29 Cenfral Display Module: spare parfs
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Level Control/ Bubble Detector

Sensor and Display Module
23-30-00

23-30-10

Fig. 30 Level Control/ Bubble Detector general view

Sensor Module
23-30-20

Display Module

PR}
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%;g Level Conftrol/ Bubble Detector CAN-Structure

5.1 CAN-Structure

Fig. 31 Level Confrol/ Bubble Defector: CAN-structure
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Functional Description Level Control/ Bubble Detector ;jg

5.2 Functional Description

The module level control/ bubble detector is able to perform two tasks:

It is able to monitor the fixed minimum blood level in an oxygenator or in a
reservoir, The device reacts to blood as well as to clear liquids. The
selected pump will be stopped when it drops below the preset level and
the pump speed will be reduced. As soon as the preset level has been
reached again, the pump starts again and/or the speed reduction will be
terminated. The level control system may be used for most hard shell oxy-
genators and reservoirs.

The second function checks the extra-corporal blood circulation for air
bubbles. In case air bubbles are detected, the selected pump is sfopped
until the user has removed the air bubbles and terminates the stop func-
fion by key depression. A second stop-pump can be selected in the SET-
menu. This is a stop only function regardiess of the selected mode of oper-
ation.

5.2.1 Level Control

The level control may operate the selected pump in start-stop mode or
control mode. In both operafing modes the fillng quantity in a reservoir is
determined by a high frequency sensor attached from the outside. The
level control recognizes two thresholds, an upper and a lower fhreshold.
The difference between these two thresholds depends on the type of res-
ervoir used.

52.1.1 Start-Stop Mode

In the start-stop mode the selected pump works at the speed determined
by the user. If the amount of liquid in the reservoir drops below the lower
threshold value of the HF-sensor, the selected pump is stopped. The dis-
play of the stop status and the display "Low Level" (red) will light and the
display HALARM!! will flash. The pump will be starfed again automatically,
as soon as the level has reached the upper threshold level of the HF-sen-
sor again. The "High Level" display (yellow) will light up, HALARM!! will extin-
guish,

52.1.2 Control Mode

In the control mode the user sets the maximum desired pump speed at
the pump. When the blood level in the reservoir has dropped to the upper
threshold value, the pump speed will be reduced by the level control until
the blood level has reached the upper threshold. The green display in the
middle will light up and thus shows the control status. If the lower threshold
value is reached in the control mode, the pump will be stopped. The "Low
Level display (red) will light and HALARMI! will flash. The display HALARM!!
will flash in the LEVEL line of the pump display.

When the pump speeds up such that the upper threshold value is
reached, the "High Level" display (yellow) will light up. The pump is not in
the control mode (and pumps af the speed set by the user).

When switching o the start-stop mode, the pump will af first be acceler-
ated slowly until the set desired value is attained. During this time the
green display in the middle will light ('"CONTROL"). The display CONTROL
will be present in the LEVEL line of the pump display.

In case of a sensor or device defect it may happen that the confrol and
the start-stop mode fail at the same time, as both operating modes use
the same hardwarel
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Level Control/ Bubble Detector

Functional Description

5.2.2 Bubble Detector

J

o

The bubble detector serves for the detection of air bubbles in the exira-
corporal circulation. If the bubbles reach a size above 3mm, the selected
pump will be stopped.

The scanning for bubbles is constantly performed by a HF-sender/receiver
clamped above the fubing with a frequency of 25kHz.

The HF-impulses emitfed by the sender penetrate the fubing and the liquid
inside and will be recorded by the receiver. The sensor module evaluates
the received signal and thus bubbles can be detected. Smaller bubbles
(below 3mm) are registered by the sensor module and reporfed to the
display module as "u-bubble". The display module indicates an excistence
of bubbles (>300um). However, this has no influence on the pump.

If bubbles having a diameter above 3mm are detected, the message
"Bubble" is given to the selected pump and to the display module. The
pump stops immediately and the display module releases an optical and
acoustical alarm. The display "ALARM" flashes in the BUBBLE line of the
pump display.

In case there is air inside the tubing, gel has dried or the sensor is open
and/or not connected, the "SENS" display will light. It extinguishes as soon
as the sensor is propetly connected and no more air can be detected in
the tubing. However, alarm and pump stop will be maintained until the
"CLEAR ALARM" key is depressed.

Even an internal unit fault may be reset by pressing "CLEAR ALARM", if it
has only once been tfriggered by a too faint sensor signal. Switching the
bubble control off and on again also cancels the alarm.

The max pump speed of 250 RPM results in a blood speed of <2m/s. At the
maximum reaction time of 500 ms the bubble might move 1m if the most
adverse circumstances are assumed. As a consequence the distance
between patient and sensor has fo be more than Tm.

An additional stop-pump can be selected in the SET-menu.

Important:
The sensor type (1/2" or 1/4" must be selected in the SET-menu. Selection
of the incorrect type produces Alarm symptoms,
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Technical Data Level Control/ Bubble Detector :::g

5.3 Technical Data

Display module Sensor module
Height, width, 55mm, 200mm, 128mm, 33.4mm,
depth: 35mm 178.5mm
Weight: 300g 400¢g
Power supply: via DC/DC-module in | via DC/DC-module in
control desk E/P-pack
Power input: max. 3 Wait max. 3 Watt
Operating tempera- +10°C to +40°C +10°C to +40°C
ture:
Storing temperature: 0°C to +40°C 0°C 1o +40°C
Level control
Accuracy of stop +10mm (may be exceeded during fransient in
threshold the confrol mode)
Bubble detector minimum size of bubble for alarm
1/2" - 3/8”-sensor 0.02cmB3+30%
1/4”- 3/16" sensor 0.002cm3+30%
Micro bubble detec- | =300um
tion

5.4 Accessories
included in the supply scope 23-30-00:

Bubble detector for 1/2"-tubings 23-07-45
alternatively: bubble sensor for 1/4”-tubings 23-07-40

old:

Bubble detector for 3/8”-tubings 23-07-50

Bubble detector for 3/16"-tubings 23-07-55
Mast holders for bubble sensors 23-26-45
Sensor for level control 23-27-40
Fixtures for level sensors (100 pieces) 23-27-41
Ulfrasonic gel, 250ml bofttle (only required for 23-07-45)* 96-06-10

*) state bubble sensor when ordering
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;:3 Level Control/ Bubble Detector Installation into S3-System

5.5 Installation into $3-System

Switch off S3-system,

Remove blank slide-in from free module slot (if available).

Insert display module into free slof.

Remove cover from one of the first nine slots in the E/P-pack.

Insert sensor module into the free slot until the connection engages.
Tighten fixing screws.

Connect level and bubble sensor fo the connection sockets of the
sensor module.

Check level contfrol and bubble defector function.

5.5.1 Installation of several identical devices
When using more than one level control/ bubble detector, the relevant
display and control modules have 1o be dliocated to each other. The
CAN-bus may manage up to four level control/ bubble detectors. The dif-
ferentiation will be made by a device number which has to be set on the
display module and on the sensor module, The device number will be set
by the DIP-switch shown in Fig. 32.
The following fable shows the relation between DIP-switch position and
device number.
_ 1 OFF ON OFF ON
DIP-switch no. 2 | OFF OFF ON ON
Device no.: 1* 2 3 4
Y The device no."1"is not shown on CDM.
DIP-switch on the ABR-board DIP-switch on the SLB-board
of the display module of the sensor module
Fig. 32 Level Control/ Bubble Sensor: DIP-switch
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Trouble Shooting

Level Control/ Bubble Detector %

5.6 Trouble Shooting

5.6.1 On the Display Module

5.6.2 In the Pump

Alarm SENS possible cause/ remedy

lights lights - Error in display module.

flashes flashes - Error in sensor module. The bubble signall
is possibly too faint in bubble detector.

off flashes - Connection to sensor module inter-
rupted. Sensor module possibly not con-
nected.

flashes lights - Sensor not connected or interrupted. In
case of bubble detector this may hap-
pen, if e.g. air is inside the tubing or gel
has dried.

flashes off - The functicn monitored is in the alarm

fault indication

state.
The level has dropped below the stop
level of the level confrol or the bubble
detector has found a bubble larger than
3mm.

possible cause/ remedy

IALARM!!

No COM!

OFF
HSTOPH!
CONTROL

- The function is in the alarm sfate or
wrong sensor type is selected in SET-
menu (BUBBLE only).

- No communication
1. after starting the pump,
2. if there is no connection,
3. if an error has been detected.

- The function is switched off,
- External intervention (no alarm situation).
- External intervention (no alarm situation).

SM-5311-0001.05E
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Level Conftrol/ Bubble Detector

Spare Parts

5.7 Spare Parts

Display module, compl.
23-30-10

EPROM S3 LB_A
93-484-162

only complete:
Front panel
23-30-54

Sensor module, compl. )
23-30-20 CB mounting bracket

Bubble-Sensor jack 7
97-103-620 /

<
5

)

s &L
% \ Level-Sensor jack

§@§\ 97-103-621

Front panei, mech.
23-30-26 SLB-9324
90-304-290

Fig. 33 Level Control/ Bubble Detector: spare parts

ABR-9308
90-304-130

Back panel
28-90-24

* The front panei screws should not

be tightened with more than
0.4Nm

(dynamometric screwdriver
required).

EPROM S3 LB_S
93-484-163

7" Shield housing 7TE
73-100-106
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Dual Pressure Control

Sensor and Display M
22-10-00

odule

Sensor Module
22-10-20

Display Module
22-10-10

Fig. 34 Dual Pressure Control: general view

Mounting for two
pressure fransducers
41-04-10

Bentley-Tranfec
pressure transducer
45-04-01

SM-5311-0001.05E
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é’:} Dual Pressure Control CAN-Structure

6.1 CAN-Sfructure

?‘essUfe Va[LJeS

Fig. 35 Dual Pressure Confrol; CAN-structure
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Functional Description Dual Pressure Control @

6.2 Functional Description

The S3 dual pressure control includes:
- adisplay module, inserted intfo the console desk,
- asensor module, integrated info the E/P-pack of the console.

The dual pressure control serves to measure the blood pressure in the
extra-corporal circulation by two independent measurement circuits.
One pump may be allocated to each pressure control. However, it is also
possible to allocate one pump 1o both pressure controls. The user may put
in a rated pressure value and an upper limit, The speed of the allocated
pump is reduced by the pressure confrol unftil the set rated pressure value
is atfained. When exceeding the limit the pump is stopped by the pres-
sure control and an acoustic alarm will be given.

The alarm and the pump stop will be maintained until "Clear alarm” is
pressed.

The pressure is absorbed via tfransducers that are inferlinked with the sen-
sor module. The fransducers have o be lined up by means of a sphyg-
momanometer,

The sensor module sends the pressure values to the relevant display mod-
ule. The pump stops because of a message transmitted via the CAN-bus.

After pressing the "SET" key the display module sends the menu items of
the dual pressure control to the CDM. The sefting of the pump allocation,
the pressure values, the null balance as well as the intensification setting
are performed on the CDM.

From the CDM the setftings are transmifted via CAN-bus o the display
module and to the sensor module of the pressure control.

The sensor module collects the current pressure values and passes them
via CAN-bus to the display module. The display module shows the current
pressure values inits 7-segment display.
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%’;} Dual Pressure Confrol

Technical Data

6.3 Technical Data

Height, width,
depth:

Weight:
Power supply:

Power input:

Operating fempera-
ture:

Storing temperature:

Display range:

Display resolution:

Measurement accu-
racy:

Range of null balance:

Range of amplifico-
tion:

Accuracy:
Linearity:
Reaction time

6.4 Installation info $3-System
e Switch off S3-system.

Display module Sensor module
55mm, 200mm, 128mm, 33.4mm,
35mm 178.5mm

300g 4009

via DC/DC-module in | via DC/DC-module in
console desk E/P-pack

max. 3 Watt max. 4 Watt

+10°C to +40°C +10°C to +40°C

0°C to +40°C 0°C to +40°C

-500mmHg to +500mmHg or
-66.7kPa to +66.7kPa
mit SDDY208 - 9208A

-200mmHg to +800mmHg or
-26.7 to +106.7kPa
with SDD9208B or Iater

TmmHg
+5mmHg

mind. #100mmHg
+20% pressure control

+5% of the preset limit value
+5% of the display range
< b seconds

e Take off blank slide-in from a free module slot (if available).

e Insert the display module info the free slot,

e Take off cover from one of the first nine slots in the E/P-pack.

* Insert the sensor module into the free slot until the plug-in connection

engages.

* Tighten the fastening screws.
» Connect the fransducers to the sockets of the sensor module.
* Check function of the dual pressure control.
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Installarion INTO s3-system Dudal Pressure Confrol @

6.4.1

Installation of several identical devices

In case more than one dual pressure control is used. the relevant display
and control modules have to be adllocated to each other. The CAN-bus is
able to manage up to four dual pressure controls. The device number
which has to be set on the display module and on the sensor module,
serves for differentiation. The device number has been set via the DIP-
switch shown in Fig. 36.

The following table reflects the correlation between DIP-switch position
and device number.

DIP-swifch no.: 1 OFF ON OFF ON
2 OFF OFF ON ON
Device no.: 1&2 3&4 5&6 7&8

DIP-switch on the ABR-board DIP-switch on the SDD-9208 board
of the display module of the sensor module

Fig. 36 Duadl Pressure Conftrol: DIP-switch
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i{} Dual Pressure Control

Trouble Shooting

6.5 Trouble Shooting
6.5.1 On the Display Module

fault indications:

possible cause/ remedy

EOT
EO2
EC8
E10
E13
E20

6.5.2 In the Pump

fault indication

RAM read/write error after starting.
EPROM checksum error after starting.
Display driver faulty.

Infernal device fault in sensor module,
- No communcation with sensor module.
General error in display module.,

possible cause/ remedy

HALARMI!
No COM!

OFF
HSTOPH

CONTROL

- The function is in the alarm state.,

- No communication
1. after starting the pump,
2. if there is no connection,
3. if an error has been detected.

- The function is switched off.

- External intervention (no alarm  situc-
tion).

- External intervention (no alarm situation).

*) If there is a pressure value above the rated limit but below the stop limit, the
pump speed will be reduced. This may lead to a pump stop, if the pressure
does not fall below the rated limit. An acoustic signal from the purnp will be
given. Check the tubing system for undesired occlusion.

84
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Spare Parts Dual Pressure Conftrol {}

6.6 Spare Paris

Display module, compl.
22-10-10

EPROM 83 DRUCK_A
93-484-158

* Back panel
2 - 28-90-24

ABR-9308
90-304-130

* The front panel screws should
not be fightened with more

than 0.4Nm
only complete: (dynamometric screwdriver
Front panel required).

22-10-54

Sensor module, compl.

22-10-20
-1
CB mounting bracket
73-100-176
_ SDD-9208
\90—304-020
D] &
2
e
| Q)
Q)
N 4-pin DUN-Jack
96-240-024
Front panel, mech.
22-10-26
EPROM S3 DRUCK_S
SDR-9322 93-484-159
90-304-270
- /
A -~ Shield housing 7TE
Q 73-100-106
: e
Fig. 37 Dual Pressure Control: spare parts g
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Notes:
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Temperature Monitor

Sensor and Display Module
20-20-00

)]

@)
&~

7))

J

D)

J

— @j
3@)
=

£
&
:
| —

ity

Sensor Module
20-20-20

Display Module
20-20-10

N

\

Fig. 38 Temperature Monitor: general view
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g Temperature Monitor CAN-Structure

7.1 CAN-Structure

“Hypo Hypo

Fig. 39 Temperafure Monitor; CAN-structure
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Functional Descriptfion

Temperature Monitor ¢

7.2 Functional Description

The temperature monitor is able to take up fo four temperature values.
Via COM limit values may be assigned to the first channel. The exceeding
o these values will be announced by an acoustic alarm.

The temperature is taken via temperature probes connected to the sen-
sor module, The probes have to correspond 1o the specifications of a YSI
400 and they must have a BF-insulatfion.

After pressing the "SET" key the display module fransmits the menu items
for sefting the temperature monitor 1o the CDM. The user may perform the
following seftings for channel 1:

Set maximum temperature.

Set minimum temperature.,

The seftings will be passed from the CDM via CAN-bus o the display mod-
ule and fo the sensor module of the femperature monitor.

The sensor module takes the current femperature values and passes them
on to the display module via CAN-bus. The display module shows the cur-
rent temperature values in its 7-segment display.

7.3 Technical Data

Display module Sensor module
Height, width, 55mm, 200mm, 128mm, 33.4mm,
depth: 35mm 178.5mm
Weight: 300¢g 4009
Power supply: via DC/DC-converter | via DC/DC-module
on confrol desk in E/P-pack
Power input; max. 3 Watt max. 3 Watt
Operating tfempera- +10°C to +40°C +10°C to +40°C
ture:
Storing femperature: 0°C to +40°C 0°C to +40°C
Range of tfemperature |0°C to +50°C
monitor:
Display resolution: 0.1°C
Measurement accu- +0.2°C
racy.
Refresh rate of display: | 1Hz
Qualification: PTB-qualification

SM-6311-0007.05E
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Temperature Probes

7.4 Temperature Probes

Sensor, made of vinyl for esophageal or rectal femperature,
4.8mm diameter (corresponds to YSI 401)

thin, flexible sensor (same use as 45-03-01), 2.8 mm diameter,
165mm long (corresponds to YSI 402)

thin, flexible sensor made of nylon with epoxy point (same use
as 45-03-01) 3.2mm diameter, 75mm long
(corresponds to YSI 423)

Surface sensor made of stainless steel for skin, mouth and arm-
pit (corresponds to YSI 408)

Surface sensor: one side of epoxy, the other of stainless steel,
suitable for femperature connectors (corresponds to YSI 409)

Rod sensor for liquids, 4.0mm diameter, 115mm long
(corresponds to YS| 403)

Connector for tfemperature probe 45-03-05;

1/2°

3/8°

1/4"

Temperature probes for direct measurement in oxygenator:
for COBE-oxygenators (corresponds to COBE 042 229 000)

for DIDECO and BENTLEY oxygenators
(corresponds to BAXTER 40 TEMPRO)

for SHILEY oxygenators (corresponds to SHILEY TMPQY)

for MEDTRONIC oxygenators
(corresponds to MEDTRONIC SK1384)

45-03-01

45-03-02

45-03-03

45-03-04

45-03-05

45-03-07

31-15-01
31-15-02
31-15-03

45-03-10
45-03-11

45-03-12
45-03-13

Q0
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Installation intfo S3-System Temperature Monitor j

7.5 Installation into $3-System

*  Switch off S3-system.

* Take off blank slide-in from a free module slot (if available).

* |nsert the display module intfo the free slot,

o Take off cover from one of the first nine slots in the E/P-pack.

* Insert the sensor module into the free slot until the plug-in connection
engages.

e Tighten the fastening screws.

e Connect the femperature probes to the sockets of the sensor modul.

¢ Check function of the temperature monitor.

7.5.1 Installation of several identical devices

In case more than one temperature monitor is used, the relevant display
and control modules have o be allocated to each other. The CAN-bus is
able to manage up fo four temperature monitors. The device number
which has to be set on the display module and on the sensor module
serves for differentiation. The device number will be set via the DIP-switch
shown in Fig. 40.

The following table reflects the correlation between DIP-switch position
and device number.

DIP-swifch no.: 1 OFF ON OFF ON
2 OFF OFF ON ON
device no.: T 2 3 4

*Y The device no."1"is not shown on the CDM.

N

X

u

DiP-switch on the STE-9207
of the sensor module

DiP-switch on the ABR-board
of the display module

Fig. 40 Temperature Monitor: DIP-switch
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Trouble Shooting

7.6 Trouble Shooting

7.6.1 Error Indications

symptoms:

possible cause/ remedy

sensor module indicates:

E10

E13

display module indicates:

EC1
E02
EO8
E10
E13
E20
HI

LO

optical and acoustical

alarm

- Internal device faulf in sensor module.,
Sensor not connected.
- No communication with display module.

i

RAM read/write error after starting.
EPROM checksum error after starting.
Display driver faulty.

Infernal device fault in sensor module.

i

No communcation with sensor module.,
General error in display modul,

Measured temperature >50°C
Check the temperature sensor,

- Measured temperature <0°C
Check the temperature sensor,

- Channel 1 Iimit exceeded or not
reached.

Q2
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Spare Parts Temperatfure Monitor ¢

7.7 Spare Parts

Display module, compl,
20-20-10

EPROM S3 TEMP_A
93-484-160

Back panel
Y A2 28-90-24
/‘ e
L
ABR-9308
90-304-130

* The front panel screws should
. not be fightened with more

only complete: fhan 0.4NM

Front panel, compl. . .

20-20-54 (dynamometric screwdriver

required).

Sensor module, compl.

20-20-20
-1
CB mounting bracket ‘
73-106-176 N ~
L
! . STE-9207
. 90-304-010
1 ?
&1 &
B
Front panel, mech. g
20-20-26 EPROM $3 TEMP_S
93-484-161
. /
, " Shield housing 7T
QP 73-100-106
. /
Fig. 41 Temperature Monitor: spare parts :}
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Fig. 42 Timer: genera | view
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é\f’% Timer CAN-Structure

8.1 CAN-Siructure

Timer Values 3

Fig. 43 Timer: CAN-sfructure
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Functional Description

8.2 Functional Description

8.2.1 Technical Data

The timer consists of one display module which is inserted into the control
desk. It includes three fimer channels working independently of each
other. Each channel may be started and/or stopped separately. If the
channels are started and/or sfopped several times, the fimes may be dis-
played in accumulated form.

After pressing the "SET" key the fimer display module sends the menu items
for sefting timer "1" to the CDM. The user may set timer "1" as follows:

- timer 1 Mode (h:min.)

- timer 1 Mode (min.:sec.)

During the counting procedure timer "1" may be swifched from "min.:sec."
mode o "n:min." mode. This does not interrupt the counting procedure.

This permits a resolution of 1 second in the first 9min. §9sec. and a resolu-
tion from 1 minute up to 9h 59min.

The setting is fransfered from the CDM via CAN-bus to the fimer display
module. The display module shows the current fimer values in its 7-seg-
ment display.

Height, width, depth: 55mm, 200mm, 35mm

Weight: 300g

Power supply: via DC/DC-converter in control
desk

Power input: max. 3 Watt

Operating femperature: +10°C to +40°C

Storing temperature: 0°C 10 +40°C

Measurement range: Omin. to 9h 89min.

Timer 1 optional Osec. to 9min. 59sec.

SM-5311-0001.05E
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@ Timer

Installation into S3-System

8.3 Installation into $3-System

° Switch off S3-system.

* Remove blank slide-in from free module slot (if available).
* Insert display module into free slot.

e Check function of timer.

8.3.1 Installation of several identical devices

The CAN-bus is able to manage up fo four fimer modules. The device
number which has to be set on the display module and on the sensor
module serves to make their differentiation possible. The device number
will be set via the DIP-switch shown in Fig. 44.

The following fable reflects the correlation between DIP-switch position
and device number.

DIP-switch no.: 1 OFF ON OFF ON
2 OFF OFF ON ON
device no.: 1 2 3 4

") The device no. "1" is not shown on the CDM.

X

Z

DIP-switch on the ABR-board
of the display module

Fig. 44 Timer: DIP-switch
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Trouble Shooting

8.4 Trouble Shooting

fault indications:

possible cause/ remedy

EOT
E02
EO8
E10
E13
E20

RAM read/write error affer starting.
EPROM checksum error after starting.
Display driver faulty.

Internal device fault in sensor module.
No communcation with sensor moduile.,
Generadl error in display module.

i
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oS Spare Parts

8.5 Spare Paris

Timer, kpl.
21-10-00

EPROM 83 TIMER
93-484-156

Back panel
28-90-24

ABR-9308
90-304-130

* The fronf panel screws should
not be fightened with more

only complete: than 0.4Nm

Front panel! (dynamomedtric screwdriver

21-10-54 required).

Fig. 45 Timer: spare parfs
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Cardioplegia Control

Sensor and Display Module
27-70-00

% Fixture for two pres-
sure fransducers

41-04-10

Bentley-Trantec
pressure transducer
45-04-01

|

Sensor Module
27-70-20

Displtay Module
27-70-10

Fig. 46 Cardioplegia Control: general view
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%y?;’ Cardioplegia Control CAN-Sfructure

9.1 CAN-Structure

Fig. 47 Cardioplegia Control: CAN-struciure
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Functional Description Cardioplegia Control ‘fﬁ

9.2 Functional Description

In connection with a S3 roller pump or a S3 double head pump this unit
serves to administer cardioplegia solutions during an operation.
[t consists of:

- adisplay module, inserted into the control desk,
- asensor module, infegrated info the E/P-pack of the console.

For giving the cardioplegia solution the cardioplegia control has five
operating modes, which can be selected atf the central display module in
the control desk.

In all operating modes the integrated timer starts automatically at pump
stop and thus registers the time that has passed since the last cardiople-
gia solution was administered.

The solution is being given with the help of pressure control and the pres-
sure limits for antegrade and also retrograde cardioplegia can be seft.

In case the preset praessure value (stop limit) is exceeded, the cardiople-
gia pump stops and no more cardioplegia will be given. At the same time
an opftical and acoustic alarm will be given.

When the preselected rated pressure value is reached, the flow will be
regulated by an automatic pump speed variation and the pressure will
be kept constant.

A bubble sensor may be used in the cardioplegia cycle, with the sensor
being fixed onto tubing leading to the patient.

Mode 1: volume add.

A variable dose between 0 and 5.0 liters will be given in steps of 10ml. The
dose administered will be counted up sfarting from "0" on the volume dis-
play and the pump will stop when the set dose is reached.

Mode 2: volume sub.

This operafing mode also guaranfees that a preset dose will be accu-
rately delivered. However, the volume display starts at the preset dose
value and will count down 1o "0". Then the pump will stop.

Mode 3: time add.

In this operating mode the administration time will be preselected. The
time on the fime display will be counted up starting with "0" and the pump
will stop as soon as the preset administration fime is reached.

Modus 4: fime sub.

In this case the adminisfration time will be selected. However, confrary fo
Mode 3 the fimer starts at the preselected administration time and counts
down to "0". Then the pump will stop.

Mode 5: kont

In this operating mode no administration fime or dose will be selected.
The administrafion of cardioplegia will be controlled manually. The vol-
ume display indicates the volume already delivered.

- The volume administered since cardioplegia start (overall volume) will
be accumulated and displayed.

- By using two roller pumps in master/slave operation (e.g. when using
the two roller pumps of a dual head pump) a cardioplegia mixing solu-
fion may be given in fine doses and optional mix ratio. In this case the
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%4 Cardioplegia Control

Technical Data

flow rafes of both roller pumps in volume-conirolled cardioplegia
administration will be added (mode 1).

- Cardioplegia administration with two roller pumps in Cpleg_a and
Cpleg_b operation is especially suitable for blood cardioplegia. Refer

to Operator’s Manual for more information.

9.3 Technical Data

Display module

Sensor module

Height, width,
depth:

Weight:
Power supply:

Power input:

Operating temperac-
fure;

Storing temperature:

Display range:
Resolution:

Measurement accu-
racy.

Null balance range:
Amplification range:
Pressure confrol:

Accuracy:
Linearity:
Reaction fime:

55mm, 200mm,
35mm

300g

via DC/DC-module
in control desk

max. 3 Watt
+10°C to +40°C

0°C fo +40°C

0 to +500mmHg
TmmHg
+5mmHg

min. £100mmHg
+20%

128mm, 33.4mm,
178.5mm

400¢g

via DC/DC-module
in E/P-pack

max. 3 Watt
+10°C fo +40°C

0°C to +40°C

stop limit and rated value for antegrade and
refrograde pressure conirol

+5% of preset limit value
+5% of the display range

<5 seconds
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Insrailarion INTO sJ-oystem Cardioplegia Control %

9.4 Installation into $3-System

¢ Switch off S3-system.

* Remove blank slide-in from free module slot (if available).
¢ Insertf display module info free slot.

* Remove cover from one of the first nine slots in E/P-pack.

¢ Insert sensor module info the free slot until the plug connection
engages.

e Tighten fastening screws.

* Connect level and bubble sensors to the connecting sockets of the
sensor module.

*  Check function of cardioplegia conftrol.

9.4.1 Installation of several identical devices

In case more than one cardioplegia control is used, the relevant display
and contfrol modules have o be dllocated to each other. The CAN-bus is
able to manage up to four cardioplegia controls, The device number,
which has to be set on the display module and on the sensor module,
serves for differentiation. The device number is set via the DIP-swifch
shown in Fig. 48.

The following table reflects the correlation between DIP-switch position
and device number.

1 OFF ON OFF ON
DIP-switch no.:

2 OFF OFF ON ON
device no.: 1* 2 3 4

*y The device no. "1" is not shown on the CDM.

/

>

/

<IN pé)
DIP-switch on the ABR-board DIP-switch on the SLP 9415-board
of the control desk of the sensor module

Fig. 48 Cardioplegia Control: DIP-switch
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Installation intfo $3-System

Cardioplegia Control %

9.4 Installation into S3-System

¢ Swifch off S3-system.,

* Remove blank slide-in from free module slot (if available).
* Insert display module info free slot.

* Remove cover from one of the first nine slots in E/P-pack.

* [nsert sensor module intfo the free slot untll the plug connection
engages.
¢ Tighten fastening screws.

° Connect level and bubble sensors to the connecting sockets of the
sensor module.

e Check function of cardioplegia control.

9.4.1 Installation of several identical devices

In case more than one cardioplegia contral is used, the relevant display
and control modules have to be allocated to each other. The CAN-bus is
able to manage up to four cardioplegia controls. The device number,
which has to be set on the display module and on the sensor module,
serves for differentiation. The device number is set via the DIP-switch
shown in Fig. 48.

The following table reflects the correlation between DIP-switch position
and device number.

1 OFF ON OFF ON
DIP-switch no.:

2 OFF OFF ON ON
device no.. 1* 2 3 4

*} The device no. "1"is not shown on the CDM,

Ny 2

>

A

DIP-switch on the ABR-board DIP-switch on the SLP 9415-board
of the control desk of the sensor module

Fig. 48 Cardioplegia Control: DIP-switch
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9.5 Trouble Shooting
9.5.1 On the Display Module

fault indications:

possible cause/ remedy

EO1
EO2
EO8
E10
E13
E20

9.5.2 In the Pump

fault indication

RAM read/write error after starting.
EPROM checksum error after starting.
Display driver faulty.

Infernal device fault in sensor module.
No communcation with sensor module.
General error in display module,

1

i

I

possible cause/ remedy

HALARMH!
No COM!

OFF
HSTOPH

CONTROL

- The function is in the alarm state.

- No communication
1. affer starting the pump,
2, if there Is no connection,
3. if an error has been detected.

- The function is switched off,

- External intervention (no alarm  situa-
tion).”

- External intervention (no alarm situation).

=) if there is a pressure value above the rated limif but below the stop limit, the
pump speed will be reduced. This may lead to a pump stop, if the pressure
does not fall below the rated limit. An acoustic signat from the pump will be
given. Check the tubing system for undesired occlusion.
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Spare Parts Cardioplegia Control *

9.6 Spare Parts

Display module, compl.
27-70-10

EPROM S3 PLE_A
93-484-164

Back panel
> - : 28-90-24

ABR-9308

90-304-130
* The front panel screws should
not be fightened with more
than 0.4Nm
only complete: (dynamometric screwdriver
Front panel required).

27-70-54

Sensor module, compl.
27-70-20

CB mounting bracket
73-100-176

EPROM S3 PLE_S
93-484-165

4-pin DIN-Jack
96-240-024

Front panel, mech.

277026 SLP-9415
90-304-500
. / ’
, <l Shield housing 7TE
L 73-100-106
/
Fig. 49 Cardioplegia Control: spare parts 8
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Noftes:
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Gas Blender System ..

Gas Blender System, compl.
25-28-50

Electronic Gas Blender
25-40-00 (= 10D
25-40-57 (= 5I)

25-40-58 (= 2I)

Gas Blender Display Module
25-28-70

NI

Fig. 50 (Gas Blender System: general view
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10.1 CAN-Structure

Gas Values

S5 zeesuy senEA 5T

Fig. 81 Gaos Blender Systemn: CAN-structure
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Functional Description Gas Blender System { ¢

10.2 Functional Description

The Gas Blender System includes:
- the Electronic Gas Blender, part no. 25-30-00
- the Gas Blender Display Module, part no, 25-28-65

The electronic gas blender is used for measuring and monitoring gas flows
without controlling them. Via the display dodule the values measured by
the gas blender may also be read on the control panel. In addition the
display module permits the sefting of limit values, an optical and acoustic
alarm will being started in case these limits are violated.

10.3 Installation into $3-System

Electronic Gas Blender
= Switch off S3-system.

» Connect the connection "supply" fo a free pump socket or to the
socket "option" of the E/P-pack.

o Check funkfion of Electronic Gas Blender,

Gas Blender Display Module

° Remove blank slide-in from free module slot (if available).
° Insert display module info free slot.

e Check function of Gas Blender System.
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1§l Gas Blender System

Technical Data

10.4 Technical Data

Height, width,
depth:

Weight:
Power supply:

Power inpuft:

Operating
femperature:

Storing temperature:

Max. admissible input
pressure per connec-
tor

Mounting posifion of
gas monifor housing

GAS MIX

Measuring range:
Resolution:

Measuring error (max.)
Linearity (max.)

zero point drift (max.)
end value drift (max.)

FiO,

Display range:
Resolution
Measuring error

Electr. Gas Blender Display module
185mm, 200mm, 55mm, 200mm,
130mm 35mm

2.5kg 300g

24V via S3 central via DC/DC-module
power supply in E/P- in console desk
Pack

3Watt max. SWatt max.
+10°C to +40°C +10°C to +40°C
+10°C to +40°C 0°Cto +40° C
3bar

upright, horizontal

0 to 10.0LPM

0.1LPM

+3% of end value (F.S)*
+3% measured value (R)*
10.06%/°C (F.5.)
10.088%/°C (F.S)

02110 1.00
0.01

0,24!/§ min

AFIO, < Flow(4ir + Oy)

) under cal. conditions (21°C, 1013mbar)

112
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Trouble Shooting Gas Blender System ﬁ\”w

10.5 Trouble Shooting
10.5.1 On the Display Module

fault indication: possible cause/ remedy
--- - The gas monitor is not or not properly
connected.
EQ1 - RAM read/write error after starting.
EO2 - EPROM checksum error affer starting.
EC8 - Display driver faulty.
E10 - infernal device fault in gas monitor.
ET1 - No or faulty calibration.
E20 - Malfunktion of display module.
fault indicafion: possible cause/ remedy

One of the arrow indicators |- One or several alarm  limit  values

ARROW UP or ARROW exceeded. Look for cause and elimi-
DOWN flashes and one or nate, e.g. pump stop through low level in
several display flashes/ blood reservoir, aqir bubble, fubing
flash. kinked, efc.

10.5.2 On the Elecir. Gas Blender

faulf indication: possible cause/ remedy

GEas Blender not airtight. - Short circuit gas fubing on Gas Blender,
Display on Gas Blender is - Check if connections are airlight.
mechanical Gas Blender.
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iﬁn@ Gas Blender Systfem Spare Parts

10.6 Spare Parts

Display Module , compl.
25-28-70

EPROM S3 AGB
93-484-180

<V2.0: only for 10t
V2.0: for2l, 5land 10l

ABR-9308
90-304-130

* The front panel screws should
noft be fightened with more
than 0.4Nm
(dynamometric screwdriver
required).

only complete:
Front panel assembly
25-28-54

Fig. 52 (Gas Blender Display Module; spare parts
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Spare Parts Gas Blender Systern § § §

only complefe:

Elekcr. gas blender

25-40-00 ] Cover
~ This module may only be repaired by . 25-40-12

R frained personnel af firma Stockert

EGD 9605
90-304-740

Fan
97-103-083

EPROM
S3EGB
93-484-179

EGD 9604
90-304-730

- EAB 9603
90-304-720

-
\’ Interconnect cable

Front panel, compl.
25-40-60
(includes EAB 9603)

45-11-02

Fig. 53 Elecir. Gas Blender: spare parts
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i%ug Gas Blender System

Notes:
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Gas Monitor System .

Electronic Gas Monifor
25-30-00

Gas Monitor Display Module
25-28-65

Fig. 54 Gas Monifor System: general view
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‘;%E» Gas Monitor System CAN-Sfructure

11.1 CAN-Structure

Daspiayi\ncduief

S5 z6e5y) SonEA 585

Fig. 55 Gas Monitor System: CAN-structure
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Functional Description Gas Monitor System ﬁm ﬁ

11.2 Functional Description

The Gas Monitor System includes:
- the Electronic Gas Monitor, part no. 25-30-00
- the Gas Monitor Display Module, part no. 25-28-65

The electronic gas monitor is used for measuring and monitoring gas flows
without confrolling them. In practice it is always operated together with a
mechanical gas blender. Via the display dodule the values measured by
the gas blender may also be read on the control panel. In addition the
display module permits the setfting of limit values, an optical and acoustic
alarm will being starfed in case these limits are violated.

11.3 Installation into $3-System

Electronic Gas Monitor
e Switch off S3-system.

e Connect the connection "supply" o a free pump socket or to the
socket "option" of the E/P-pack.

o Check funkfion of Electronic Gas Monitor,

Gas Monitor Bisplay Module

= Remove blank slide-in from free module slot (if available).
s Insert display module into free slof.

e Check function of Gas Monitor System.
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:%:éw Gas Monitor System

Technical Data

11.4 Technical Data

Electr. Gas Monitor

Display module

Height, width,
depth:

Weight:
Power supply:

Power input:

Operating
temperature:

Storing temperature:

Max. admissible input
pressure per connec-
tor

Mounting position of
gas monitor housing

GAS MIX

Measuring range:
Resolution;

Measuring error (max.)
Linearity (max.)

zero point drift (max.)
end value dnift (max.)

FiO,

Display range:
Resolution
Measuring error

128mm, 33.4mm,
130mm

2.5kg

24V via Sl central
power supply in E/P-
Pack

3Watt max.
+10°C to +40°C

+10°C to +40°C
3bar

upright, horizontal

0 1o 10.0LPM
0.1LPM

+2% of end value (F.S.)*

55mm, 200mm,
35mm

3009

via DC/DC-module
in console desk

3Wait max.
+10°C fo +40°C

0°C to +40° C

+3% measured value (R)*

#0.06%/°C (F.S.)
+0.088%/°C (F.5)

0.21t0 1.00
0.01

AFiO, <

=y under cal. conditions (21°C, 1013mbar)

0,248 min
Flow(Air + Oy)
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Trouble Shooting

Gas Monifor System § &

11.5 Trouble Shooting

11.5.1 On the Display Module

fault indication:

possible cause/ remedy

EO1
EO2
EO8
E10
ET
E20

faulf indication:

The gas monitor is not or not properly
connected.

- RAM read/write error after starting.

- EPROM checksum error after starting.
- Display driver faulty.

- infernal device fault in gas monitor,

- No or faulty calibration.

- Malfunktion of display module,

possible cause/ remedy

One of the arrow indicators
ARROW UP or ARROW
DOWN flashes and one or
several display flashes/
flash.

11.5.2 On the Elect. Gas Monitor

fault indication:

- One or several alarm limit values
exceeded. Look for cause and elimi-
nate, e.g. pump stop through low level in
blood reservoir, air bubble, tubing
kinked, etc.

possible cause/ remedy

Gas monitor not airfight.

Display on gas monitor is
notidentical with setting on
mechanical gas blender.

- Short circuit gas tubing on gas monitor,
- Check if connections are airfight.
- Change gas monitor.

SM-5311-0001.05E

53 05/00

121



:%E Gas Monitor System Spare Parts

11.6 Spare Parts

Display module , compl. )
25-28-65

Cover for display module

N o 289024

EPROM 83 AGM
93-4884-166

ABR-9308
90-304-130

* The front panel screws should
not be fightened with more
than 0.4Nm
(dynamometric screwdriver
required).

only complete:
Front panel assembply
25-28-54

Fig. 56 Gas Monitor Display Module: spare parts
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Spare Parts Gas Monitor System ¢ §

only complete:
Elekcr. gas monifor
25-30-00

This module may only be repaired by
trained personnel at firma Stéckert

; Cable,
E Gas Monitor - E/P-Pack
45-11-02

OR Gas outlet connector

Flow direction

Pressure reduction valve
25-30-39

Connector {o inlet of
gas monitor

Fig. 57 Electr. Gas Monitor: spare parts
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Notes:
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Pulsatile Conirol PFC

Display Module
26-35-00

AR\

Fig. 58 Pulsatile Control PFC: general view
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Pulsatile Control PFC

CAN-Structure

12.1 CAN-Structure

PFC Set
PFC Sem-n. 5
Sync

S buieg HA3

5ONo

3 DUMeS D3d

Fig. 59 Pulsatile Control PFC: CAN-structure
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Functional Description

Pulsatile Control PFC | .~

12.2 Functional Description

This unit serves for pulsatile pump control in fotal bypass with the help of

an internal ECG simulator. The pulsatile control consists of a display mod-

ule, inserted intfo the control desk.

- Pulsatile flow may be switched to confinuous flow by key depression
and vice versa.

- The preselected flow rate remains constant, even if the operating
mode will be changed.

- The frequency of the internal ECG simulator may be adjusted in steps of
1BPM.

- The portion of pump action per ECG cycle may be chosen within wide
limits and will be displayed in % of the ECG cycle time.

- The pulsafile flow may be backed by an adjustable continuous basic
flow, thus preventing negative pressure peaks.

- The ECG frequency. the pump action portion per ECG cycle and the
continuous basic flow will be set on the central display module in the
control desk.

12.3 Technical Data

Height, width, depth: 55mm, 200mm, 35mm

Weight: 300g

Power input: max. 3 Watt;
power supply via central power unit
in E/P-pack

Operating femperature: +10°C to +40°C

Storing temperature: 0°C to +40°C

ECG simulator frequency: 30-150BPM, adjustable in steps of
1BPM

Portfion of pump action: 20-80%, adjustable in steps of 1%

Portion of basic flow: 0-100%, adjustable in steps of 1%

SM-5311-0001.05E
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Trouble Shooting

12.4 Trouble Shooting

12.4.1 On the Display Module

12.4.2 In the Pump

fault indications:

possible cause/ remedy

EOT
EO2
EO8
E10
E13
E20

fault indication

RAM read/write error after starting.
EPROM checksum error after starting.
Display driver faulty.

Internal device fault in sensor module.
No communication with sensor module.
General error in display modul.

possible cause/ remedy

HALARMH
No COM!

OFF
ISTOP!!
CONTROL

- The function is in the alarm state.

No communication

1. after starting the pump,

2. if there is no connection,

3. if an error has been detected.

The function is switched off.
External intervention (no alarm situation).
External intfervention (no alarm situation).
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spare Parts Pulsafile Control PFC & 7

12.5 Spare Parts

Display module, compl.
26-35-00

EPROM S3 PFC
93-484-168

Back panel
28-90-24

ABR-9308
90-304-130

* The fronf panel screws should
not be fightened with more
than 0.4Nm
(dynamometric screwdriver
required).

only complete:
Front panel
26-35-54

Fig. 60 Pulsafile Control PFC: spare parts
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Notes:
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Fig. 61 Venous Line Clamp: genera | view
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ﬁm@fg Venous Line Clamp Spare Parts

13.1 Spare Parts

Fig. 62 Venous Line Clamp: spare parts
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Spare Parts

Venous Line Clamp § -

Pos. ltem Ordllezr -lggr-ré%e]; for Orde]r2r:l:0n:ggr for
1 countersunk screw DIN7991-M4x12 VA 71-114-216 71-114-216
lever 12-30-52 12-30-78
3 clamp head compl. - 12-30-85
tubing insert 1/4"x 1/16”, red 10-07-20 10-07-20
tubing insert 1/4"% 3/32", yellow 10-07-21 10-07-21
fubing insert 3/8"x 1/16”, black 10-07-22 10-07-22
4 fubing insert 3/8"x 3/32”, blue 10-07-23 10-07-23
fubing insert 1/2"x 1/16”, silver 10-07-24 10-07-24
tubing insert 1/2"x 3/32”, green 10-07-25 10-07-25
fubing insert 5/8"x 3/32", brown 10-07-26 10-07-26
sfainless thrust GN616 M4-KN 73-500-052 73-500-052
clamp head compl. + bowden cable - 12-40-10
clamp head compl, 12-30-46 -
bowden cable compl. 12-30-42 -
7 bolt for locking holder 12-30-58 12-30-58
allen drive screw DIN12-M3x20 71-115-003 71-115-003
9 housing cover 12-30-12 12-30-12
10 housing 12-30-10 12-30-10
1 locking plug 12-30-14 12-30-14
12 alten drive screw DIN912-Méx16 71-115-046 71-115-046
13 set screw DIN913-M3x3 71-118-301 71-118-301
14 scale flr contfrol knob 12-30-20 12-30-20
15 o-ring 52x2 NBR 72-103-125 72-103-125
16 coarse adjustment knob 12-30-06 12-30-06
17 Kantseal 24.99x3.4 NBR 72-102-024 72-102-024
18 allen drive screw DIN?12-M3x16 71-115-046 71-115-046
19 set screw DING16-M3x8 71-118-305 71-118-305
20 fine adjustment knob 12-30-22 12-30-22
21 gasket 53.34x5.16 NBR 72-102-025 72-102-025

1) not in production since April 1997

SM-5311-0001.05E
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jgﬂ;ﬁ; Venous Line Clamp Technical bata

13.2 Technical Data

Maximum opening range: 0to20mm
Resolving limit 0.Tmm
Necessary furns at knob for rapid feed 4 turmns
Transmission rafio between fine adjustment 51

and rapid feed

Opening diameter for mounting

for mast diameter

33...40mm

Usable tubing size 1/4"x1/16" red

(Tubing insert colour) 1/4"x3/32", yellow
3/8"x1/16", black
3/8"x3/32", blue
1/2'x1/16", silver
1/2"x3/32", green
5/8"x3/32", brown

Bowden cable length 1000 mm

Weight clamping 150g

Weight operating element 1160 g

13.3 User information

Instructions for using the Venous Line Clamp see S3-Operator’s-Manudal.

S3 05/00
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Replacement of components Venous Line Clamp ¥ %

13.4 Replacement of components

13.4.1 Replacement of Bowden cable

With plastic ~.
clamping jaws ~

Fig. 63 Venous line clamp: replacement of Bowden cable

13.4.1.1 Disassembly of old Bowden cable
*  Open clamping jaws of flow clamp completely by furning at the main
drive (1) counter-clockwise.

° Draw shaft of Bowden cable (4) with a pipe wrench (with plastic
clamping jaws) counter-clockwise out of the housing of the picture
element (2).

13.4.1.2 Assembly of the new cable

e Put threading of the Bowden cable core (3) by hand fo the internal
threading of the housing (2) and connect external and internal
threading by tuming it clock-wise (one furn is sufficient).

e Turn turning knob for main drive clock-wise to the limit.
The Bowden cable core is now fixed.

¢ Jurn shaft of Bowden cable (4) manually clock-wise into the housing.
o Fasten the shaft with a pipe wrench (with plastic clamping jaws).
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E“;Z% Venous Line Clamp Replacement of components

Notes:
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Water Mixer

Water mixer, compl.
11-10-00

STK output water
fubing connector 90°
73-300-018

STK Thermometer E-65
73-300-007

This module may only be repaired by
frained personnel at firma Stdckert

—
STK Mast fastening
assembly
11-02-01
| | |
STK Manometer
mast-version
73-300-005
STK warm water cou- STK cold water cou-
pling, triangular pling, square o
11-10-06 11-10-03
STK cold water STK hot water
inlet, friangular inlet, square
11-10-07 11-10-04

Fig. 64 Water Mixer: general view
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Eé% Water Mixer

Functional Description

14.1 Functional Description

The water mixer is simple and economical means of controlling the blood
temperature. It produce the required temperature by mixing hot and cold
water from the operation room water supply.

Ofther features include:

Water input pressure is adjusted via pressure reducing valves located in
the inlet pipes.

Inlet pressure values downstream from pressure reducing valves are
indicated.

The input water tfemperature is adjusted with a single mixing valve.

A quick-action thermometer indicates the temperature of the output
water.

In case of a cold water supply stoppage the hot water supply is
stfopped automatically for safety reasons.

The preset temperature is controlled via a special thermal-element.

The oufput water temperature is always limited to 42°C irrespective of
the preset temperature,

138
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Heater-Cooler

Are

s

Basic Unit
O 16-02-50

0::’0@@’@::'@@9

o @JX;?"NVS

CAN 24V Module
28-93-25

Note:

Interconnect cable

CAN Sep. Modul to Basic Unit
45-11-01

Remote Control
16-30-00

Fig. 65 Heater-Cooler: general view
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15.1 CAN-Structure

CAN-Structure

5 N
(#5) S
o &7
Q Q QC)
kS &
vy

Hypo Va!ues

Hypo Trigget

Fig. 66 Heater-Cooler: CAN-structure
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Functional Description

Heater-Cooler & :i?

15.2 Functional Description

The heater-cooler permits the precise and rapid confrol of the patient's
blood temperature independently of the cold/warm water supply in the
operafing theatre. It is an independent unit with fwo water circles. The
unit is controlled and monitored at the control panel of the unit.

As an option the heater-cooler may be operated by a remote control
unit, which is integrated into the control desk. It is connected to the CAN-
bus of the S3-system via a CAN separating module, which is infegrated

info the E/P-pack.

15.3 Technical Data

Height, Width, Depth:

Weight (with ice con-
tainer):

Power supply:
Power input:
Safety fuse:

Operating temperature:
Storing tfemperature:
Cooling capacity:
Heating capacity;

Tank contents:
Operating noise:

840mm, 500mm, 550mm
90.5kg

230VAC +10%, 50Hz or 115VAC, 60Hz
max. 16A

Thermal excess-current cut-out 230VAC,

60Hz

+10°C fo +40°C

0°C to +40°C

see cooling capacity diagram
2000W at 230VAC

min. 61 Hyo, max. 9I°

< 56dB (A)

*y from serial no. 165315 fank has 1o be filled only with 51 max.

(8 LED's indicated)
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i@ Heater-Cooler

Technical Data

15.3.1 Pipe Pian

Coolant:
Refrigerant: R 134a

[fem

Designation

Fl
J1
J2
J3

J4

J5

Jé
J7,J8
M1/M2
M3

M4

M5

Y1

Y2

excess pressure swifch
Tube bundle condensor
Receiver

Drier

Injection valve

Exchanger

Liquid bath

External consumer
Pump motor

Stirrer motor

Fan

Compressor

Solencid valve "cooling"
Solenoid valve "oypass”,

Type
ES 002

EO 004
EVE 099 +
EVZ 029

EM 103
EM 039

Order-No.
96-410-516

96-410-520
96-410-521

96-410-528
96-410-528
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Technical Data

15.3.2 Refrigeration Circuit

Coolant:
Refrigerant: R 134a

Heater-Cooler § %

[tem Designation

F1 excess pressure switch
J1 Tube bundle condensor
J2 Receiver

J3 Drier

J4, J5 Injection valve

Jé Exchanger

J7 Liquid bath

J8 External consumer

M1 Pump motor

M2 Compressor

M3 Fan

Y1 Solenoid valve "cooling"

Type
ES 002

EO 004
EVE 099 +
EVZ 029

EM 103

Order-No.
96-410-516

96-410-520

96-410-528
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,&3 Heater-Cooler

Calibration

15.4 Calibration

15.4.1 Calibration of Temperature Sensors

o

The subsequent calibration has to be performed every fime a component
of the basic unit has been replaced or a maladjustment (divergence of
more than 0.3°C) is suspected.

The calibration may only be performed by a frained service engineer.

Unqualified manipulation may lead to disabling important safety meas-
ures. This may result in a risk for the patients, or the unit not functioning.

Testing means:
- Calibrated digital thermometer with 0.01°C resolution,

As a substitute a digital thermometer with a resolution of 0.1°C may be
used.

Preparation

¢ Check whether the unit is filled to the maximum, fill up if required.

* Provide the two pump circles with a short circuit hose each (about Tm
long).

¢ Remove the lateral walls, take off the two uppermost screws on the
back wall.

e Swing open unit,
e |Immerse the thermometer through an adequate rubber opening on
the cover plate into the bath.

Seting the lower calibration point

e Switch on unit.

o Setfrated value to 5.0°C.

s Switch off both pumps when the set temperature is reached.

e Starf calibration mode by activating the cdlibration key with a screw
driver through a bore in the covering cap of the operating part and
simultaneously the keys "RATED-up" and "RATED-down" for at least ten
seconds. The calibration mode is indicated by a flashing display. The
pumps are now switched on (better circulation).

o Wait for at least three minutes until the control system is no longer sub-
ject to the fransient effect.

= Read off the temperature at the thermometer and set this value on
the unit by using the keys "RATED-up" and "RATED-down", rounding up
or down, if necessary. Then activate key "PUMP1" (=> lower calibration
point).

- LED "PUMP1-active” has to light up (check!).

- The water temperature display must indicate the set value now
(check?).

» Exit calibration mode by activating the keys "RATED-up" and "RATED-
down" simulfaneously.

144

S3 05/00 SM-5311-0001.05E



Calibration Heater-Cooler § %

Setting the upper calibration point

¢ Seftrated value to 40.0°C.

o Start calibration mode as described above and wait for at least three
minutes, until the control system is no longer subject to the transient
effect.

* Read off tfemperature at the thermometer and set this value on the
unit by using the keys "RATED-up" and "RATED-down", rounding up or
down, if necessary. Then activate key "PUMP2" (=> upper cdlibration
point).

- LED "PUMP2-active" has to light up (check!).
- The water temperature display must indicate the set value (check!).

Calibrating the protection system sensor
- Wait until the control system is no fonger subject to the transient
effect.

- The unit and the digital thermometer must both indicate 40.0°C
(check!). If this prerequisite is fulfilled, activate key "AUDIO-OFF" (=>
calibrate protection system sensor).

- LED "AUDIO-OFF-active" has to light up (check!).

- No error code and no temperature alarm must be indicated
(check)).

° Leave cdlibration mode by activating the keys "RATED-up" and
"RATED-down" simultaneously.

Test calibration
s Setrated value fo 40.0°C,

e Switch on both pumps, wait until temperature has been reached, if
necessary.

¢« Have the temperature of the protection system sensor displayed by
activating the keys "RATED-up" and "RATED-down" simultaneously
(instead of rated temperature value). The display must indicate
40.0°C +0.2°C (check)).

156.4.1.1T What to do if you make a mistake during calibration

If an error is made during the cdlibration of the tfemperature sensors (e.g.,
pressing the wrong "Circuit #' button), the following procedure will reset
the sfored values in the EEPROM on the UL 457 circuit card to nominal val-
ues. A new calibration will then be required.

"Audio OFF" pressed at 5°C

s Fill the tank with 40°C water.

o Enter cdlibrafion mode (see 15.4.1).

s Press "Audio Off",

» Exit calibration mode (see 15.4.1).

¢ Recdlibrate the unit using section 15.4.1, carefully.

"Circuit 1" pressed at 40°C - or - "Circuit 2" pressed af 5°C

e Entfer cdlibration mode (see 15.4.1).
The water tfemperature is irrelevant for this procedure.

* Press either (not both) the oY or the "CL" button and hold it down.
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3 Heater-Cooler

Calibration

Press the "Circuit 2" button.
(there are now two buttons being pressed and held).

Release both buttons.

The display shows "P..3",

Exit calibration mode (see 15.4.1).

Recadalibrate the unit using section 15.4.1, carefully.

If these procedures do not clear the problem caused by the error during
cdlibratfion, then you will need to order a new EEPROM. The ordering infor-
mation for the IC is;

96-410-542 EEPROM, 85C92, DIL.8

15.4.2 Check of protection system cut-off temperature

Disconnect the unif, unplug connection "X4" on the printed circuit
board (refrigerating machine).

Switch on unit.
Set to 40.5°C,
Switch on both pumps.

- After reaching 40.5°C the heating switches off. However, since the
pumps are working, the bath continues o heat up. When 41.0°C are
reached temperature alarm has to be generated and the pumps
must switch off (check!).

Disconnect unit and plug in "X4" again.

15.4.3 Check of Pressure Switches

-]

Switch on unit, switch on both pumps.

Fill unit until the maximum level is indicated by 3 LEDs on the level indi-
cation. On the upper course no water should drain off (check!).

Drain the water at the water outlet and watch the level indication.

All level LEDs have to extinguish one after the other. Affer the lowest LED
has exfinguished, the level alarm has to be generated (check!).
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Installation of severdl identical devices Heater-Cooler ﬁ;}

15.5 Instaliation of several identical devices

The S3-system may confrol up o four heater-cooler unifs. For clear differ-
entiation these will be labeled with numbers. The first heater-cooler is
labeled "heater-cooler 1/2" to identify the water circuits "1" and "2",

The other heater-cooler units will be designated as "heatfer-cooler 3/4",
heater-cooler 5/6" and "heater-cooler 7/8".

Adjust CAN unit address of heater-cooler
e Open heater-cooler.

e Adjust the unit address with the jumpers X33 and X34 on the "WKS con-
trol board (UL 457)" according to the following table:

X34

Jumper
X34 %33 Unit no.
OFF OFF 1/2 standard setfting
OFF ON 3/4
ON OFF 5/6
ON ON 7/8

¢ Close heater-cooler and make sure it functions.

SM-5311-0001.05E
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; 3 Heater-Cooler Installation of several identical devices

Adjust CAN unit address of remote control
°  Open remote control.

* Adjust the unit address with the jumper on the ABR board according
to the following table.

1 OFF ON OFF ON
DIP-switch no.:

2 OFF OFF ON ON
device no.: 7 2 3 4

*} The device no. "1"is not shown on the CDM.

e Close remote control and make sure it functions.

/

Z

)

DIP-switch on the ABR-board
of the control desk

Fig. 67 Heater-Cooler/ Remote Control: DIP-switch
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Trouble Shooting Heater-Cooler ,& 3

15.6 Trouble Shooting

15.6.1 Switch-off conditions

The following fable gives the conditions leading to a switch-off of the
heater-cooler. The switch-off assembly is marked in the (P) column for the
protection system and in the (C) column for the control system,

Switch-off conditions P, C
Protection system tfemperature sensor reports temperature | o | e
above 41°C,

Conftrol system temperature sensor reports femperature above | o |
471°C.

In case of measured values above 35°C: if the measured values

of protection and conftrol system differ by more than1°C. o o
In case of measured values below 35°C: if the measured values

of protection and control system differ by more than 3°C. o | o
Conftrol system detects femperature alarm. °
Protection system detects temperature alarm., e
Water level in the reservoir falls below the minimum”™, ° | o

") Thelevelis determined by means of a float and 7 Hall sensors. For double safety
the protection system temperature sensor is fixed to the uppermost winding of
the radiator. When the fixing level is too low, the radiator is no longer emersed
in the H,O and therefore heats quickly above the switching-off value of 41°C.

15.6.2 Error indications

fault indication: possible cause/ remedy
Remote control displays:
EO1 - RAM read/write error affer starting.
EO2 - EPROM checksum error affer starting.
EO8 - display driver faulty.
E10 - infernal device fault in sensor module.,
E13 - no communication with sensor moduie.
E20 - general error in display module,
Protection system indi-
cates:
E30 - calibration key activated when starting
E31 - short circuit of PIN 11 on
PIN 3, PIN 7, PIN 8 or PIN 10
E32 - friac or relay does not start
E33 - triac does not switch off
E34 - relay does noft switch off
E35 - inadmissible TSTEPS value

SM-5311-0001.05E S305/00 149



i .3 Heater-Cooler Coolant Disposal

fault indication:; possible cause/ remedy
E40 - fimeout during communication with con-
trol system
E4T - fault during relay-triac fest
E42 - faulty EEPROM access
E43 - reference resistance beyond folerance
E44 - internal fault "control unit"
E45 - internal fault "display"
E46 - cdlibration value for profection system

sensor beyond ftolerance
Conftrol system indicates:

EST - EPROM error in protection system
E52 - faulty EEPROM access
E53 - timeout during communication with pro-
tection system
ES4 - timeout during communication via CAN
inferface
ES5 - no access To CAN confrol unit
Input/ Output unit indi-
cates:
E6O - key gets caught

15.7 Coolant Disposal

In accordance with environmental protection laws problem waste has o
be disposed of separately and professionally. The authorized hospital per-
sonnel has to be informed explicitly about this issue.

It has to be taken care that only authorized and competent technical
personnel will refill and/or replace the coolant in the heafer-cooler and
that the coolant will then be disposed of correctly, i.e. in accordance with
the rules and regulations.
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Spare Parts Heater-Cooler ,,émﬁ

15.8 Spare Parts 15.8.1 Basic Unit

Basic unif, compl.
16-02-50

EPROM UYI 15

96-410-533 EZH 001, Grip for Icebox Cover

EZV 016, Cover gasket
for measurement port

] 96-410-545
UL 456, ACC board *

96-410-804 ‘

8y / A
) r WKS UD351
' Pump bridge compl.
%S \2
! o S

EPROM UYI 16
96-410-534

EPROM UY1 17
96-410-535

EPROM 85C92
96-410-542

B Of
" 2 103,Pumpmo1‘tr\*

.‘% 96-410-520
‘ > EM 039, Mixer motor
L

96-410-521

Q g \
« »
géog%fgznok o @ \ °
0 \\~ L 2
\’/ L 528211 §,5P[<)?yboord boord%

Front Panel mech.
(Frame only)
96-410-531

NG/ 96-410-506

CAN Connection Cover Cap
96-410-532

¥ Housing screw
Round head screw Mdxé

71-113-333 (6 pieces)

\ UD 395, Fan Speed Control
S

Fig. 68 Heater-Cooler: spare parts
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Spare Parts

Tube Drain Valve

16-02-58
AC Cabile Strain Relief

96-410-525

V)
NN
000NN
V000 )4
Ay
gy
Ay
Ay
aiiiiiiiy

S

S

Water Drain Valve compl,

96-410-543

Knob for Drain Valve

96-410-029

Fig. 69 Heater-Cooler: spare parts
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Spare Parts Heater-Cooler § %

15.8.2 Rermote Control

Remofe confrol, compl.
16-30-00

EPROM S3_HYPO
93-484-172

Back panel
28-90-24

ABR-9308
90-304-130

* The front panel screws not should
be tightened with more than
0.4Nm
(dynamometric screwdriver
required).

only complete:
Front panel
16-30-54

Fig. 70 Remote Control: spare parts

15.8.3 CAN/24V-Module

only complefe:;
CAN/24V-module
28-93-25

STV 9507
90-304-630

Front panel
28-93-31

Fig. 71 CAN/24V-Module: spare parts
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Notes:
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Interface DA
29-02-10

(available as part of the DMS only)

Notebook
24-00-70

Interface DDD

29-02-20

Interface DD
29-02-00

(see Functional Description
page 156 for detailed listing)
Fig. 72 DMS: general view

DMS, compl.
24-10-50
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:gh@ DMS Functional Description

16.1 Functional Description

The S3 data management system offers a variety of possibilities to make
work safe and comfortable with S3. At the same time it permits extensive
documentation of all relevant dafa. It is a pure dafa collection system
and for safety reasons it never interferes with the S3-functions. The S3 data
management system includes:

- a standard nofebook with 486-processor, colour display, 8MB RAM,
mouse or tfrackball and all necessary connections.

- aslewable plate for placing the notebook on top (may be installed at
any desired place of the S3 mast system).

- fThe S§3 monitor sofftware with pre-, infra- and postoperative program
part.

- a S3-interface DD and a S3-inferface DA
- aninterface cable to the data inferface in the S3-console.

The essential features of the S8 data management systems are:

- All data available at the S3 will be automatically passed on to the
processor and stored for later evaluations.

- A variety of data may be puf in before and affer the perfusion or may
be taken over, calculated and stored by the clinic processor (pre- and
postoperative data processing). Even during perfusion these data are
always available on the screen. During perfusion events of any kind
(times, critical conditions, administration of medicaments, fluid output,
notes) will be stored synchronously upon key depression.

- Important data are always visible on the screen and may be grasped
at a glance.

- The essential machine datfa is displayed in graphic form up for fo 8
hours on the screen 1o visudlize the time sequence (frend analysis).

- A user-specific perfusion record of the stored data will automatically be
made.

- The perfusion seguence is displayed in the form of a graphic charf and
likewise in the form of a table.

- All data and events are stored in a sfandard data bank format und
may be further processed for statistic evaluations and for fransmission
to other processors, as depending on the requirements,

- The S3 monitor software has a networking capability.

- Itis very easy to handle the S3 monitor software because of the infe-
grated operator guidance.

- The S3 data management sysfem even processes online data of exter-
nal devices such as data of the blood gas analysis unit, patient moni-
tors etc (A list of all external devices that can be connected will be
supplied upon request.). These external devices will be connected 1o
the processor via S3 data interfaces (see accessories). The notebook is
equipped with an internal accumulator which carries the operation on
in case of power failure. The notebook is easily detachable and not
fixed to a certain place. The receiving plate for the notebook may be
very easlly installed at any desired place of the S3 mast system and
may be swiveled to any working position. The overall concept of the 53
data management system is designed in such a fiexible way that spe-
cial customer requests are met to a very large extent.
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Spare Parts

DMS £¢%

16.2 Spare Parts

Inferface DD
29-02-00

IDD-9412
only complete: Q0-304-470
Front panel

29-02-06

EPROM S31DD
93-484-174

EPROM S3IDD (1) . -
93-484-177 ; gl

oder & ’
EPROM S3_ICC . e
93-484-176 7

&

interface DDD
29-02-20

EPROM 83 13D
93-484-186

ol

o

vl @
il
|

gﬁ;@ 13D-9809

90-305-030

o
o

G % of

only complete:
Front panel
29-02-29

13D-9810
90-305-040

Fig. 73 DMS: spare parts 1
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:g;@ DMS Spare Parts

Interface DA
29-02-10

@@/:r ﬁ '
!

R

=2

EPROM S3 IDA

only complete: 93-484-175
Front panel
29-02-16
- /
g —
<
e
Fig. 74 DMS: spare parts 2 8
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Control Desk

Connection Diagrams _ § #

{4

{4

37 y)
5VDCDI_H 3 1
CON1, CON3, CON2, CON4, + + m
CONS, CON7 CON6 . DC-DC |,
Al_SVDCD1_H A1_SVDCD2_H - -
g B1_5VDCDI_H g B1_SVDCD2_H
A2 5VDCD_L A2 5VDCD_L
g B2 SVDCD_L l g B2 5VDCD_L I
A3 CAN_H A3 _CAN_H 5VDCD2_H 3 1
_— —_—q . ¢ e
{83 oL ) 383 CANL <
Ad Ad 4 DC DC 2
) ) L :]_—l .L R -
3B J8e
38 3 8
8 88
3 a 5 e
J B 8s
A7 A7 CON8
D] D
5 87 587 24VDC_H 1
{48 coDEO 3 A8 CODEO
3 88 CODE: B8 CODEf 24VDCL 2
3 A9 3 A9 -
80 B
Zao ] Tio ] e
B10 810 ToBED 5
At Att CANL 5
B11 Bt L CAN_H 7 =
A1z A2 =
Bi2 B12 SHIELD P13
P~ O
A13 | A3
813 B13
T Al4
T B14
Tars A15 |
D >
B15 Bi5
Tare ms_ |
Tae ] B16
)—
A 1 ‘¢
7 /7 4 5VDCD1_H 3 1
+ <
CONT... CON3 CON4... CON7 CON10... GON13 .| DC-DC |,
A1_SVDCDLH Al_SVDCD3_H A1_SVOCD2.H -
% B1 SVDCD1_H g Bt 5VDCD3_H g B1 5VDCD2_H T
A2 SVDCD_L A2 5VDCD_L A2 SVDCD_L
g B2 5VDCOL | g B2 5VDCD_L g B2 5VDCD.L
$ A3 CANM J.A3 CANH A3 CANH sVDCD2_H 3 v
B3 CAN_L 383 CANL B3 CAN_L + <
e A4 e 4| DPCDC |2
D) bJ b] R
5 B j 8 5 B
3 a5 3 38
5 B8 388 5 B
3 »e 3 %8 3 s
J 86 3 8 J 8 5VDCD3_H 3 v
3 a7 5 A 3 a7 + < CONg
) ¥ ¥ > ¥ L—_L c_—L _L +| BCDC 1. 24VDCH 1
3 AB_CODE0 (A8 CODEO 4 .48 _cODEO -
3.B8_CODE.{ 5.B8 CODET 3-B8_CODE 1 ‘l 24VDCL 2
P J.h0 3 e —
B B9 B9
Yo 1 Yo 1 a0 ] e 2
T PCTI 2510 ‘ o= i
ST T Al1 ‘ Lt
Yo ] T o e
LI proiLu— CANH 7 —
A12 Al2 A12 .
)—
proia— B12 B12 SHIELD Pt
M- O
A13 13 A13
)—
B13 B13 813
)_
Al4 Al4 Al4
)—
CTE Bi4 | B14
p LA S f LLL W— k] | A
B15 B15 B15
>t ——t
Al6 A16 Alg
PCTE Bl | B |
> r— =

17.1 Control Desk

Fig. 75 Control Desk: wiring diagram




E/P-Pack

Connection Diagrams _ §- f

current at make limiter

H11 DIN 41612

17.2 E/P-Pack

primary fuse 24VDC_H
5A S —
(USA: 10A) Vr'\' 4
- current "y 3*22mF
fitter | [imiter BZW 50-337)\ “— T _’7
- 4y — le |}
in US version : Eggé?yOA —N— e : . 24VDC L o rocker switch
no SL connection o 26 )_' winding ? {on pump connection strip)
3 29 =) V=240V
ﬂ"’—-zl)————ga-tzmc or=2323
: gr=11 N 24VDC_L
TJ77 bl=100V C
wi=0V panel
N — 4VDC_H c
36V/2A charging winding N 24VDC |
~
L — 24vDC_H . PUMPE
f S— ~
B 1 P 24VDC_L
P_FAIL 1nc h
— e (P
ZBATON ~— 2| o (P2 C o
I SENTE (31 &2 P3 L o 24VDC_H - pump
. T SENCA e E BU1 BUL4 1+ h
‘g (e &g ;i\\;gguLH__ —2*12v
M)s 8% ey 2VDUL 10 mOhm L 24VDG_L
£ 3] 28VDCU H -} C
3 = ' 28VDCU_H pump 4
3 e — 24VDC.H
g ICHL
28 28VDCU_L shunt mounted |
-~ T CH H on conductor rai
-5t (24VDC_L) n 24VDC L
ump 3
L — 24VDC_H pump
24VDC_L
\ —_ 24VDC H pump 2
\
] |
N 24VDC_L - A2
I | o of WY - T 1 ~
i | Ilo|- <| ml _ o < |m o< |m . |2 pump 1
3|l ol2lo z| z 2 ¥ Z=T =8Bz Blo SlzokElo) o A 5 — 24VDOH ¢ ps
a8 oL Q| Q I I w (il gz < <D ZKZ'B a8
2lzl< Zz[2 ol 9 o o R E S . zZ5K|Z(2
| & [l & | - I I o e |t | i [ N 5 [0 [+ | CSlO|b | & 7910 At
11213 12341' 1’L3 1| 2 3} 4] 5] 6] 7| 8| 9{C{1 112! 12| 3/4{5{6
rk rk rk rk rk rk /K rL. LA /k rJ\ r}\ rk rk rk rk rk rk rk K /K rk rk 24VDC_H
BU4 - MOL BU3 - MOL BUL 12 BUL6
NI . ) y ;
back plane back plane back plane back plane back piane
CON 15 CON 16 CON 17,18 CON 13 CON14
schematic view of SPS
- N of > .‘{T (distributor board for pump connectors)
zY =zt =
81818
——————————— (1 (CODE_0)
) CAN_L e CONtO T T —Sg gggg EL-)1) 1o connector
= o 4 5VDCD L ;: CONS e (5VDED b pump 1...6 and pane!
g 8 [ CANH ¢—CON8 C5 (GAN_H)
- R ; A
gg Jw {housing (SHIELD)
£0
=4
|| © £
58
53

~ 50°C
: 1

—

Fig. 76 E/P-Pack: wiring diagram




E/P-Pack Connection Diagrams .g_ ‘é’
17.2.1 Back-Plane
‘C CON17
7 | HS_HKII
4
main switch 3
CON18 auxiliary contact o
L HS_HK/0 a
CON1... CON9 CON10 CON11 CON12
CON13
A1 5VDCD_H A1 5VDCD_H At 5VDCD_H A1 5VDCD_H T_SEN_A 1
% B1 5VDCD_H % B1 5VDCD_H g B1 5VDCD_H g B1 5VDCD_H T_SEN_B 2 } temp. sen. accu.
A2 5VDCD_L A2 5VDCD_L A2 5VDCD_L A2 5VDCD_L I_CH_H 3
g B2 5VDCD_L | g B2 SVDCD_L l % B2 5VDCD_L g B2 5VDCD_L l LCH L 4 }charging current
A3 CAN_H A3 CAN_H A3 CAN_H A3 CAN_H 28VDCU_H 5 o
1 D D e D outp. charging/ inp. contr.
B3 CAN_L B3 CAN_L B3 CAN_L B3 CAN_L 28VDCU_L 6 x
)———-————-—/ )—J )—/ )—/ back current Input SAK g
A4 12VDCA_O A4 12VDCA_O A4 12VDCA_O A4 12VDCA_O Z_BAT_ON 7 2
accu. forced on o2
B4 12VDCA_0 B4 12VDCA_O B4 12VDCA_O B4 12VDCA_O 38VAC_A 8 w
3 A5 12VDCA_L > A5 12VDCA_L 3 A5 12VDCA_L 3 A5 12VDCA_L 38VAC_B 9 } charging winding
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Fig. 77 E/P-Pack/ Back Plane: wiring diagram
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17.2.2 Pump Connection Strip
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Fig. 78 E/P-Pack/ Pump Connection Strip:
circuit diagram
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17.2.3 UPS Switch Card
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DC2 powers up T1 and T2 faster

than Rel.1. The current surge is
carried across T1 and T2.

Rel. 1 does not freeze in "ON" position.

Fig. 79 E/P-Pack/ UPS Switch Card:
connection diagram




DC/DC-Module
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Connection Diagrams _E_ f

17.3 DC/DC-Module

Fig. 80 DC/DC-Module: block diagram
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17.4 Charging Module
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Fig.81 Charging Module: block diagram
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Connection Diagrams |
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17.5 Control Module

Fig. 82 Control Module: block diagram
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Fig. 83 Roller Pump: connection diagram
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Fig. 84 Double Head Pump: connection diagram
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Spare Parts 1§

18.1 Console, 43.xx.00

43-30-00
43-40-00
43-50-00
41-01-22
41-02-68
43-31-33
43-41-04
43-41-34
43-41-41
43-41-43
43-41-45
43-41-59
43-42-10
43-42-11
43-42-15
43-42-19
43-42-20
43-42-21

43-42-26
43-42-30
43-42-35
43-43-05
43-43-10
43-43-23
43-51-51
50-40-40
50-41-00
50-41-26
50-41-44
50-42-50
50-42-54
50-42-60
50-42-65
71-115-045
71-115-058
71-115-073
71-120-504
73-100-032

Console for three pumps

Consocle for four pumps

Console for five pumps

Hand Crank for Pump HLV

L.V, Rack

Pump table 3 modules

Position pin for pump console

Cable guide strip, compl.

Pump table 4 modules

Hand crank holder

Fold-down frontpanel, compl.

Retaining pin front cover

Pipe for mast

Mast holder

Telescope mast, movable (with horizontal guide mast)
Basic mast

Vertical mast, long (with telescope mast), complete

Vertical mast, short
length: 230mm above pumphead level

Connecting mast

Pushbar right, compl.

Pushbar left, compl.

Pedal for caster brake, left

Pedal for caster brake, right

Posifion pin Biomed. plate

Pump fable 5 modules

Cable-Box and turntable for console extension arm
MMP extension arm, compl.

Clamping segment

Cable channel

Mast-system, compl. for console extension arm
MMP Mast, long

MMP Mast, short

MMP connector mast

Allan screw (bottom), Méx12

Allan screw DIN912, M6x%0

Allan screw (crossways), M8x45

Washer VA 6x4 A6.4

Snap-lock for front-Cover
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ié{? Spare Parts

Conftrol Desk Frame for 6/10 Units + CDM, 28-90-XX

73-501-051
73-501-053
73-501-054
75-520-640
75-520-641
75-520-642
97-102-605
97-103-701
$7-103-702
97-103-703
97-103-704

Caster, w/brake

Console caster D=150mm, with brake
Console caster D=150mm, without brake
Plexi tray for 3 pump

Plexi fray for 4 pump

Plexi tray for 5 pump

Cable RDP3/ EP-pack extent, 0.75m
AC wiring assembly 220/240

AC wiring assembly 115 USA

AC wiring assembly 230 FRA

AC wiring assembly 230 CH

18.2 Control Desk Frame for 6/10 Units + CDM, 28-90-XX

28-90-07
28-90-11
28-90-05
28-90-09
28-90-15
756-520-630
756-520-632
75-520-633
90-304-110
§0-304-480
96-401-011
97-102-602

Control desk 6 w/o module CD6
Control desk 10 w/o module CD10
Control desk 6 mech. parts CDé
Control desk 10 mech. parts CD10
Blank panel for unused slofs

Mast sleeve for operator panel
Lockring for S3 operator panel
Ring for holder on S3 operator panel
ABP 9306 Bus 6-plug PAN3

AZB 9413 Bus card CD-10

Line Filter FN610

Cable control desk/ E/P-pack CD

18.3 Electronic-Block, 28-92-00 (complete) or 28-92-03 (without devices)

28-92-07

28-92-30

28-92-60

28-92-68

90-304-090
90-304-310
90-304-380
90-304-430
92-215-689
93-511-030
93-511-530
96-121-211
906-2056-122
96-403-046
96-405-002

Dummy Plate elox cpl. 7TE SBOX
Plastic foot E/P-Pack SBOX

Fan exhaust hood, complete

Handle for module housing

SBP 9304 Bus wiring card SBOX

SPS 9326 Pump connection SBOX

SAS 9403 UPS switch card SBOX

SPP 9408 TSE back panel SBOX

Elytic Capacitor, 22000uF/ 40V

Glass Fuse, T0A/ slow 5x20

Glass fuse 20A/ slow 6x32

Rocker switch 2-pole 10A

SAS 2403Wiring connector
Transformer, BV 46436, ring-core SBOX
SLA Baftery 12V / 17 Ah LC-RC1217P (Panasonic)
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Voltage Supply

Spare Parts | ¢%

- 96-406-021
97-103-710
97-103-712
97-103-714
97-103-718

18.4 Voltage Supply

Fan 4715KL-05W

Capacitor assembly with shunt
Heatsink assembly with fan

Pump connection strip assembly SBOX

Temperature-sensor PTC complete SBOX

18.4.1 Power Supply Module, 29-12-00

93-480-027

EPROM

This module can only be ordered as a complete unit. Please
provide AC voltage and frequency information, e.g., 220V/

50Hz

18.4.2 DC/DC Module, 28-92-20

28-92-26
96-112-007
96-121-206

18.5 Emergency Power Supply

Frontpanel, DC/DC Module mech.
Pushbutton 1x2PCOS (I-Touch) WWR
Toggle with lock 1x2Pos (I-I) SDR

18.5.1 UPS-Control Module, 28-92-15

28-92-17
93-484-170
96-112-007

Front panel UPS module mech.
PRG EPROM UPS USV-Module SBOX
Button 1x2POS (I-Touch) WWR

18.5.2 UPS-Charging Module, SBOX, 28-92-80

28-92-86

96-112-007
96-122-210
96-143-010
96-190-055

Frontpanel UPS Charging mech.
Pushbutton 1x2POS (I-Touch) WWR
Pushbutton 2-pole Emergency ON
Circuit Breaker 3.0A P30
Pushbutton Cover Emergency ON

18.6 Battery Discharge-Adapter, 28-92-90

28-92-91

75-520-505
21-215-019
93-511-030
96-140-211
96-406-003
96-408-030
06-531-006

Housing for baftery discharge adapter
Plastic foot for baseplates

Wire Resistor 3R3 10%, 200W

Glass Fuse, 10A/ slow 5x20
Temp.Switch 50°C R20A214

Fan 614 24V Papst RDP3

Relay 6531 NO24V, Finder

Pump Foot Inset, adhes. D=10mm
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£% Spare Parts

External Power Supply for S3 Units, 29-15-00

18.7 External Power Supply for S3 Units, 29-15-00

43-41-04

90-304-550
21-450-021
93-154-028
93-511-030
96-141-022
96-251-001
96-401-011
96-403-047
96-406-003
96-510-001

18.8 Rollerpump, 10-60-00

18.8.1 Module housing

10-61-40
10-61-45
10-61-60
10-62-07
10-62-10
10-62-13
10-62-14
10-62-80
10-63-02
10-63-21
10-63-40
10-63-41
71-116-024
75-520-624
90-304-320
96-531-004
97-102-605
97-102-605
97-103-605
97-103-607
97-103-609
97-103-611

Position pin for pump

PNT 9420, Power supply board
PTC Resist, B59901-D60A40

PSB 35/02 Rectifier

Glass fuse 10A/ slow 5x20
CRCT.BRKR.Switch 2.0A P7T1R0O9D
German AC-plug ST442GU
Line Filter FN610

Transformator BV47450 for PNT
Fan 614 24V (Papsh)

Cable strain relief 5-7mm

Holder for Pumphead, compl.
Pump insert retaining block, compl.
Pumphead with Sensors, compl, RP3
Rear panel

Pump cover RP3 compl. (old)
Pump cover, compl. type 2
Polyurethan ins. for cover RDP3
Module housing, mech. complete
Motor with toothed pulley
Reduction shaft

Toothed Drive Belf 255-09 RP3
Toothed Drive Belt 255-15 RP3
Screw cyl. M3x6

Holder for Insert Block RDP S3

PSE 9327 Pump Sensor plate RP3
Spacing stud rubber housing RP/DP
Cable RDP3/ EP-pack extent. 0.75m
Cable RDP3/ EP-pack extent, RDP3
Index sensor

Actual Value Sensor compl. RDP3
Cover open Sensor compl. RDP3
Temperature Sensor compl. RDP3
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Rollerpump, 10-60-00

Spare Parts § £%

18.8.2 Front panel

10-60-54
10-60-55
10-60-59
10-60-60
28-91-75
28-91-76
45-30-50
71-120-514
74-200-002
74-100-005
90-304-340
93-146-002
96-190-051
97-103-601
97-103-604

Frontpanel with keyboard displ. RP3
Reduction drive

Speedpoti assembly 1:3
Frontpanel, compl.

Guide sleeve for knob

Set-Nut for knob

Tandempoti Testbox

Plastic washer 6.2x12

Loctite 243e

Polylub LY 807

RPM/LPM display

LCD-display

Knob

Speedpoti with harness compl.

Speedpofi for reduction drive 1.3 with harness compl.

18.8.3 Base plate (part 1, forward section)

18.8.4 Base plate (rear section)

10-62-06

10-62-29

10-62-35

10-62-50

73-100-173
73-100-174
75-520-652
90-304-070
90-304-100
90-304-140
90-304-210
93-480-025
93-484-151
?6-121-211
96-401-012
96-531-005
96-531-006
97-102-601

10-62-29
10-62-51
75-520-652
96-406-003
906-531-005
96-531-006

Mounfing bracket for switch

Plastic foot for module housing; new: 75-520-652
Electronic housing

Base plate with electronics, complete
Guide bead for boards

Track lock

Plastic foot for module housing

PKR 9302 Communications processor board
PBP 9305 Back plane bus board

PMS 9309 Motor control board

PDC 9316 DC/ Alarm board

UC 87C198 Microcontr. PMS

PRG EPROM

Rocker switch 2-pol., T0A

Line filter FN232 21005

Plastic foot adhesive, D=15.9mm

Pump Foot Inset, adhes. D=10mm

Cable pump-sensorbox

Plastic foot for module housing; new; 75-520-652
Base plate with fan complete

Plastic foot for module housing

Fan 614 24V Papst

Plastic foot adhesive, D=15.9mm

Pump Foot Inset, adhes. D=10mm

SM-5311-0001.05E
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é"f‘}g Spare Parts

Double Head Pump, 10-65-00

18.9 Double Head Pump, 10-65-00

18.9.1 Module housing

18.9.2 Front panel

10-61-40
10-66-45
10-66-60
10-66-80
10-67-10
10-67-13
10-68-02
10-68-21
10-68-40
10-68-41
71-116-024
72-102-031
75-520-624
90-304-330
96-531-004
97-102-605
97-103-605
97-103-607
97-103-609
97-103-611

10-60-55
10-60-59
10-65-54
10-65-60
28-91-75
28-91-76
45-30-50
71-120-514
74-200-002
74-100-005
90-304-350
93-146-002
96-190-051
97-103-601
97-103-604

Holder for Pumphead
Tubing-insert retain block

Pump head mech/el. complete
Module housing, complete
Pump cover, complete (old)
Pump cover, compl. type 2
Motor GDM with foothed pulley
Reduction shaft

Toothed belt 1, 3SMR-06
Toothed belt 2, 3MR-09

Screw cyl. M3x6

Polyurethane insert for cover
Holder for Insert Block

PSD 9328 Pump Sensor plate
Spacing stud rubber housing
Cable RDP3/ EP-pack extent.; 0.75m
Index Sensor compl.

Actual Value Sensor compl.
Cover open Sensor compl.
Temperature Sensor compl.

Reduction drive for potenfiometer
Speedpotentiometer assembly 1:3
Frontpanel, with keyboard display
Frontpanel, complete

Guide sleeve for knob

Set-Nut for knob

Tandempoft Testbox

Plastic washer 6.2x12

Loctite 243e

Polyiub LY 801

RPM/LPM display

LCD display

Knob

Speedpot with harness compl.
Speedpotentiometer for reduction drive 1:3
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Mast-mounted double head pump 50-65-00

Spare Parfs § £%

18.9.3 Base plate (part 1, forward section)

10-62-06

10-62-35

10-62-50

73-100-173
73-10C-174
75-520-652
90-304-070
90-304-100
90-304-140
90-304-210
93-480-025
93-484-181
03-484-182
©3-484-183
03-484-184
93-484-185
96-121-217
96-401-012
96-531-005
96-531-006
97-102-601

Mounting bracket for switch
Electronic housing

Base plate with electronics, complete
Guide bead for boards

Track lock

Plastic foot for module housing
PKR 9302 Communications processor
PBP 9305 Back plane bus card
PMS 9309 Motor control card
PDC 9316 DC/Alarm card

UC 87C198 Microcontr, PLCC52
PRG Eprom DPUMP-KP german
PRG Eprom DPUMP-KP english
PRG Eprom DPUMP-KP french
PRG Eprom DPUMP-KP italian

PRG Eprom DPUMP-KP spanish
Rocker switch 2-pol., TOA

Line filter FN232 21005

Plastic foot adhesive, D=15.9mm
Pump Foot Inset, adhes. D=10mm
Cable pump-sensorbox

18.9.4 Base plate (part 2, rear section)

10-62-51

75-520-652
96-406-003
96-531-005
26-531-006

Base plate with fan, compl.
Plastic foot for module housing
Fan 614 24V Papst

Plastic foot adhesive, D=15.9mm
Pump Foot Inset, adhes. D=10mm

18.10 Masi-mounted double head pump 50-65-00

10-66-60
45-20-80
50-40-01

50-40-60
50-40-61

50-40-62
50-40-63
50-40-68
50-40-70
50-41-00
50-41-26

Pump head with sensors, compl.
Special pliers for installing/ removing cables
MMP Control module

mast-mounted pump head housing
Mast holder

Mast holder clamping segment

Masst pump housing connector cover
Mast pump housing base plate

Mast pump housing

MMP Extension arm, compl.
Clamping segment

SM-5311-0001.05E
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éf; Spare Parfs

Central Display Module (CDWM), 28-90-70

50-41-40

50-41-41

50-65-90

75-520-686
75-520-687
75-520-688
75-520-689
75-520-695
96-190-052
96-190-053
96-190-084
97-101-875
97-101-885

Cable holder for MMP, upper segment
Cable holder for MMP, lower segment
Color code set

Hinge, red

Hinge, blue

Hinge, red/grey

Hinge, blue/grey

Hinge, ref/blue

Knob for fronfpanel, blue

Knob for frontpanel, red

Knob for frontpanel, grey

MMP Interconnect cable, 6-pin

MMP Interconnect cable, 26-pin

18.11 Ceniral Display Module (CDM), 28-90-70

28-90-54
28-90-67
28-91-75
28-91-76
72-103-034
90-304-190
93-146-003
03-484-169
96-190-051
97-103-602
97-103-625

Frontpanel, with keyboard + display
Back panel for CDM, metallized
Guide sleeve for knob

Set-Nut for knob

O+ing

AZA 9314 CDM processorboard
LCD-display

PRG EPROM ZAB-A CDM display
Knob

Encoder SAE with harness
Lithium Battery with cable

18.12 Level Control/ Bubble Detector, 23-30-00

23-30-10
23-30-54
28-90-24
90-304-130
93-484-162

23-30-20

23-30-26

73-100-106
73-100-176
90-304-290
93-484-163
97-103-620
97-103-621

Display Module, complete
Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308 Processor display

PRG EPROM, L/B-A display

Sensor Module, complete
Frontpanel LB mech. sensorbox
Shield housing 7Tk

Circuitcard mounting bracket

SLB 9324 IL/B Processor and analog
PRG EPROM, L/B-S sensorbox
Bubble sensor-jack + harness

Level sensor-jack + harness
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Dual Pressure Control, 22-10-00

Spare Parts _ﬁ_@

18.13 Dual Pressure Control, 22-10-00

22-10-10
22-10-54
28-90-24
90-304-130
93-484-158

22-10-20

22-10-26

73-100-106
73-100-176
90-304-020
90-304-270
93-484-159
96-240-024

41-04-10
45-04-01

Display Module, complete

Frontpanel with keyboard/ display

Back panel for display module, metallized
ABR 9308 Processor display

PRG EPROM DD-A display

Sensor Module, complete
Frontpanel DD mech. sensorbox
Shield housing 7TE

Circuitcard mounting bracket
SDD 9208 Processor board

SDR 9322 Processor board

PRG EPROM DD-S

DIN Jack 4-pin T330

Mounting for two pressure fransducers
Bentley-Trantec pressure transducer

18.14 Temperature Monitor, 20-20-00

20-20-10
20-20-54
28-90-24
90-304-130
93-484-160

20-20-20
20-20-26
73-100-106
73-100-176
90-304-010
93-484-161

18.15 Timer Module, 21-10-00

21-10-54
28-90-24
90-304-130
93-484-156

Display Module, complete
Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308 Processor board

PRG EPROM TEMP-A display

Sensor Module, complete
TMP frontpanel mech,

Shield housing 7TE

Circuitcard mounting bracket
STE 9207 Processor board

PRG EPROM TEMP-S

Frontpanel with keyboard/ dispiay
Backpanel for display module
ABR 9308 Processor board

PRG EPROM TIM-A display
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Jgﬁgﬁ Spare Parts

Cardioplegia Control, 27-70-00

18.16 Cardioplegia Control, 27-70-00

27-70-10
27-70-54
28-90-24
90-304-130
03-484-164
27-70-20
27-70-26
73-100-106
73-100-176
@0-304-500
93-484-165
96-240-024
§97-103-620

41-04-10
45-04-01

Display Module, compleie
Frontpane! with keyboard/ dispiay
Backpanel for display module
ABR 9308 Processor board
PRG EPROM, PLEG-A display
Sensor Module, complete
Frontpanel PL mech.

Shield housing 7Tk

Circuitcard mounting bracket
SLP 9415 Processor board

PRG EPROM, PLEG-S

DIN Jack 4-pin T330

Bubble sensor jack + harness

Mounting for two pressure fransducers
Bentley-Trantec pressure tfransducer

18.17 Gas Blender System, 25-28-50

18.17.1 Electrictronic Gas Blender, 25-40-00 (101), 25-40-57 (51), 25-40-58 (2I)
This module may only be repaired by trained personnel at firma Stdckert!

25-40-12
25-40-60
45-11-02
90-304-720
90-304-730
90-304-740
93-484-179
97-103-083

Cover

Frontpanel, compl.

Cable gas monitor - E/P-pack
EAB 9603

EGD 9604

EGD 9605

EPROM, S3_EGB

Fan

18.17.2 Gas Blender Display Module, 25-28-70

25-28-54
28-90-24
90-304-130
93-484-180

Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308, processor board

EPROM, S3_AGB
<V2.0: only for 101
V2.0: for2l, 5l and 10l
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Gas Monitor System Spare Parts ﬁ_%

18.18 Gas Monitor System
18.18.1 Electrical Gas Monitor, 25-30-00

This module may only be repaired by frained personnel at firma Stéckert!
45-11-02 Cable gas monitor - E/P-pack
25-30-39 Pressure reduction valve

18.18.2 Gas Monitor Display Module, 25-28-65

25-28-54 Frontpanel with keyboard/ display
28-90-25 Backpanel for display module
90-304-54  ABR 9308, processor board
93-484-166 EPROM, S3_AGM

18.19 Pulsatile Flow Conirol PFC, 26-35-00

26-35-54 Frontpanel with keyboard/ display
28-90-24 Backpanel for display module
90-304-130 ABR 9308 Processor board
93-484-168 PRG EPROM, PFC-A display

18.20 Venous Line Clamp

Numbers of spare parts and accessories see page 133,

18.21 Water Mixer, 11-10-00

This module may only be repaired of frained personnel at firma Stéckert!
11-02-01 STK mast fastening assembly

11-10-03 STK cold water coupling, square

11-10-04 STK hot water inlet, square

11-10-06 STK warm water coupling, triangular

11-10-07 STK hot water inlet, triangular

73-300-005 STK manometer, mast version

73-300-007 SIK thermometer E-65

73-300-018 STK output water tubing connector 90°

73-300-022 STK coupling 3/4"
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Heater-Cooler

18.22 Heater-Cooler

18.22.1 Heater-Cooler Basic Unit, 16-02-50

16-02-58
71-113-333
73-501-051
73-501-052
96-410-029
96-410-501
96-410-502
96-410-503
96-410-504
96-410-505
96-410-506
96-410-807
96-410-508
96-410-509
26-410-510
96-410-511
96-410-512
96-410-514
96-410-515
96-410-516
96-410-517
96-410-518
96-410-519
96-410-520
96-410-521
96-410-622
06-410-523
96-410-524
96-410-525
96-410-526
96-410-527
96-410-528
96-410-529
96-410-530
96-410-531
96-410-532
96-410-533
96-410-534
96-410-535
96-410-536
96-410-637
96-410-538

Tube drain valve

Round Head Screw, Md4xé, Phillips Nr.2
Caster, with brake D=125mm
Caster, w/o brake, D=125mm
Knob for Drain Valve

ELB 013, Keyboard board

UL 488, Display board

UL 457, Control board

UL 456, AC-board

UL 459, Floater Switch board

UD 395, Fan Speed Control board
ETP 042 Temp. Sensor PT 500

EKS 043 Temp. Sensor Fan

ECA Motor capacitor, SuF

Run Capacitor Compressor

Start Capacitor Compressor

EH 148 Heat Element, 230V 2kW
EEF 014 Fuse F1 0.8A

Clixon for Compressor

ES 002, Excess pressure switch

ES 041, Excess pressure switch, 0.4bar
ES 042, Excess pressure switch, 0.45bar
Start Relay Compressor

EM 103 Water Pump Motor

EM 039 Mixer Motor

Compressor

EM L 027 Fan Motor

EST 067 Mains Switch

EKN 008 Mains Cable

EKZ 035 Mains term. Strip

ERD 018, CAN Interface Jack
EVM 027 Magnetic Valve

Water tank cap

Cooling grid

Frontpanel with keyboard/ display
CAN-Jack cover

UYI 015 Microcontrolier

UYl 016 Microcontroller

Uyt 017 Microconiroller

EIT 091, Transformator T1

ER 036, Main relay (K1)

ER 035 Relay K2-4 UL 456
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Data Management Systerm (DMS), 24-10-50

Spare Parts § ¢%

96-410-539
96-410-540
96-410-541
96-410-542
96-410-543
96-410-544
96-410-545

28-93-31
90-304-630

16-30-54
28-90-24

EAA 005, Buzzer B5-27A

Mains switch cover

Plug 90° for control cable

EEPROM, 85C92

Water drain valve, compl.

WKS UD351, Pump bridge, compl.

EZV 016, Cover gasket for measurement porf

18.22.2 CAN/24V-Module, 28-93-25

Frontpanel CAN-IS/ 24V mech.
STV 9507 CAN-Isol./ 24V

18.22.3 Remote Control for Heater-Cooler, 16-30-00

Frontpanel with keyboard/ display
Backpanel for display module

90-304-130  ABR 9308 Processor board

$3-484-172

29-02-00
29-02-06
90-304-470
93-484-174
03-484-176
93-484-177

29-02-10
29-02-16
93-484-175

29-02-20
29-02-29
90-305-030
90-305-040
93-484-186

24-00-70

PRG EPROM, HYPO-A display

18.23 Data Management System (DMS), 24-10-50

Interface Digital/ Digital, komplett
Frontpanel IDD mech.

IDD-9412

PRG EPROM IDD-S

PRG EPROM ICC-S

EPROM, S3_IDD

Interface Digital/ Analog, komplett
Frontpanel IDA mech.
PRG EPROM IDA-S

Interface Digital/Digital/Digital
Fronfpanel IDA mech.

IDDD 9809

IDDD 9810

EPROM, S3_IDDD

Notebook

SM-5311-0001.05E
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| §% Spare Parts

Noftes:
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A

Accessories
Level Control
Accumulators
Functional Test

B

Basic Unit Heater-Cooler
Spare Parts
Battery Discharge-Adapter
Spare Parts
Block Diagram
Charging Module
Control Module
DC/DC-Module
Bubble Detector, see Level Conirol

C

Cdiibration (Heater-Cooler)
CAN Separating Moduie
CAN/24V-Module
Spare Parts
CAN-Structure
Cardioplegia Control
CDM
Double Head Pump
Dual Pressure Control
Gas Blender System
Gas Monitor System
Heater-Cooler
Level Control
PFC
Roller Pump
Temperature Monitor
Timer
Cardioplegia
Spare Parts
Cardioplegia Control
CAN-Structure
DIP-Switch
Display Module
Functional Description
Installation intfo S3-System
Sensor Module
Spare Parts
Technical Data
Trouble Shooting
CDbM
Battery Disposal
CAN-Structure

Index

139
151

189

173
175
171

144
139

183, 199

196
101-107
102

105

101

103

105

101

107

104

106

32, 65-70
67

66

Functional Description 32, 67
Spare Parts 70, 194
Technical Dafa 67
Central Display Module
Reset 68
Trouble Shooting 69
Central Display Module, see CDM
Charging Module 32
Block Diagram 173
Functional Description 32
Spare Parts 37
Component Replacement 60
Potentiometer Megatron RP 19 62
Sensor Board Double Head Pump 61
Sensor Board Roller Pump 60
Connection Diagram
Double Head Pump 179
E/P-Pack, Pump Connection Strip 167
E/P-Pack, UPS Switch Card 169
Heater-Cooler 183, 185
Roller Pump 177
Console 19-37
Conftrol Desk 23
Description 20
E/P-Pack 25
Emergency Power Supply 31
Spare Parts 21, 187, 189
Technical Data 20
Voltage Supply 27
Control Desk 23
Functional Description 23
Spare Parts 24,188
Control Module 32
Block Diagram 175
Funcftional Description 32
Spare Parts 37
D
Data Management System, see DMS
DC / DC Module
Spare Parts 189
DC/DC-Module 28
Block Diagram 171
Functional Test 29
Spare Parts 30
Description
Console 20
DIP-Swifch
Cardioplegia Control 105
Timer 98
Display Module
Cardioplegia Control 101
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Dual Pressure Control
Level Control ~

PFC

Temperature Monitor

Disposal
Accumulators of Emerg. Power Supply 33

Batteries of CDM
Coolant of Heater-Cooler

79
71
125
87

67
150

DMS 1556-157, 77-158
Functional Description 156
Interface DA 155
Interface DD 165
Notebook 155
Spare Parts 157

Double Head Pump
Connection Diagram 179
Elekironic Components 55
Pump Head 56
Spare Parfs 192

Double Head Pump, see Roller Pump

Dual Pressure Confrol 79-85
CAN-Structure 80
Display Module 79
Functional Description 81
Installation into S3-System 82
Sensor Module 79
Spare Parts 85
Technical Data 82
Trouble Shooting 84

E

E/P-Pack 25
Connection Diagram Pump Con. Strip 167
Connection Diagram UPS Switch Card = 169
Functional Description 25
Spare Parts 26, 188, 189
Wiring Diagram 163
Wiring Diagram Back Plane 165

Electrical Safety 16

Elekfronic Components
Double Head Pump 55
Roller Pump 51

Emergency Power Supply 31
Accumulator Disposal 33
CDM 32
Charging Module 32
Control Module 32
Functional Accumulator Test 34
Functional Description 32
Spare Parts 37, 189
Technical Data 33
Trouble Shooting 36

Ersatzteile
Interface DA 158
Interface DD 157, 199

Explosion Hazard 16

F

Fire Hazard
Functional Description
Cardioplegia Control
CDM
Charging Module
Control Desk
Control Module
DC/DC-Module
DMS
Double Head Pump
Dual Pressure Control
E/P-Pack
Emergency Power Supply
Gas Blender System
Gas Monitor System
Heater-Cooler
Level Control
PFC
Power Supply
Power Supply Module
Roller Pump
Temperature Monitor
Timer
Water Mixer
Functional Test
Accumulators
DC/DC-Module

G

Gas Blender Module
Spare Parts

Gas Blender System
CAN-Structure
Functional Description
Installation info $3-System
Spare Parts
Technical Data
Trouble Shooting

Gas Monitor System
CAN-Sfructure
Functional Description
Installation info Sll-System
Spare Parts
Technical Data

General Information
Electrical Safety
Explosion Hazard
Fire Hazard
Installation
Maintenance
Med GV
Operation
Repair
Responsibilities
Safety Regulations

16

103
32, 67

23
32

156
41
81
25
32

111

119

147
73

127
28
28
a7
89
97

138

34
29

196
109-115
110
117
111
114
112
113
117-123
118
119
119
122
120
15-17
16
16
16
17
17
16
17
17
17
16
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Warranty

H

Heater-Cooler
Basic Unit
Calibration
CAN Separating Module
CAN-Structure
Check Cut-Off Temperature
Check of Pressure Switches
Connection Diagram (o)
Connection Diagram (©)
Coolant Disposal
error indications
Functional Description
Pipe Plan
Refrigeration Circuit
Remote Control
Safety Circuits
Spare Parts
switching-off condifions
Technical Data
Trouble Shoofting

Heater-Cooler/ Remote Control
Spare Parts

Installation

Installation info S3-System
Cardioplegia Control
Dual Pressure Control
Gas Blender System
Level Control
Temperature Monitor
Timer

Installation into Slil-System
Gas Monitor System

Installation into the S3-System
Double Head Pump
Roller Pump

Inferface DA
Ersatzfeile
Spare Parts

Inferface DD
Ersafzteile
Spare Parts

L

Level Control
Accessories
CAN-Structure
Control Mode
Display Module
Functional Description
Instaliation into S3-System
Sensor Module
Spare Parts

17

139-153
139
144
139
140
146
146
183
185
150
149
147
142
143
139
181

1561, 198
149
147
149

199

17

1056
82
111
76

98
119

42

42

1565

158

199

155

157, 199
199

Start-Stop Mode 73

Technical Data 75
Trouble Shooting 77
M
Maintenance 17
Med GV 16
N
Notebook 1565
O
Operation 17
P
PFC 125-129
CAN-Structure 126
Display Module 125
Functional Description 127
Spare Parts 129, 197
Technical Data 127
Trouble Shooting 128
Pipe Plan (Heater-Cooler) 142
Potentiometer Megatron RP 19 Replacement 62
Power Supply
Functional Description 28
Power Supply Module 28
Spare Parts 30, 189
Pressure Control
Spare Parts 195
Pulsatile Control, see PFC
Pump Head
Double Head Pump 56
Roller Pump &2
R
Refrigeration Circuit (Heater-Cooler) 143
Remote Control Heater-Cooler 139
Spare Parts 153
Repair 17
Reset
Central Display Module 68
Responsibilities 17
Roller Pump
Connection Diagram 177
Elekironic Components o1
Pump Head 52
Roller Pump/Double Head Pump 39-56
CAN-Structure 40
Functional Description 41
Installationn into the S3-System 42
Spare Parts 51. 56
Technical Data 48
Trouble Shooting 49
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Rollerpump
Spare Parts - 190
S
Safety Circuits
Heater-Cooler 181
Safety Regulafions 16
Sensor Board Double Head Pump
Replacement 61
Sensor Board Roller Pump Replacement 60
Sensor Module
Cardioplegia Control 101
Dual Pressure Control 79
Level Control 71
Temperature Monitor 87
Separating Mod., see CAN Separating Module
Spare Parts 187
Basic Unit Heater-Cooler 151
Battery Discharge-Adapter 189
CAN/24V-Module 153, 199
Cardioplegia 196
Cardioplegia Confrol 107
CDM ’ 70, 194
Charging Module 37
Console 21,187, 189
Control Desk 24, 188
Control Module 37
DC / DC Module 189
DC/DC-Module 30
DMS 157
Double Head Pump 55, 192
Dual Pressure Control 85
E/P-Pack 26, 188, 189
Emergency Power Supply 37,189
Gas Blender Module 196
Gas Blender System 114
Gas Monitor System 122
Heater-Cooler 151, 198
Intferface DA 199
Interface DD 199
Level Control 78
PFC 129, 197
Power Supply Module 30, 189
Pressure Control 195
Remote Conirol for Heater-Cooler 199
Remote Control Heater-Cooler 153
Roller Pump 51
Rollerpump 160
Temperature Monitor 93, 195
Timer 100, 195
Venous Line Clamp 132
Voltage Supply 30
T
Technical Data
Cardioplegia Control 104

CDM

Console

Double Head Pump
Duat Pressure Control
Emergency Power Supply
Gas Blender System
Gas Monitor System
Heater-Cooler

Level Control

PFC

Roller Pump
Temperature Monitor
Timer

Venous Line Clamp

Temperature Monitor

CAN-Structure

Display Module
Functional Description
Installation into S3-System
Sensor Module

Spare Parts

Technical Data
Temperature Probes
Trouble Shooting

Temperature Probes
Timer

CAN-Structure

DIP-Switch

Functional Description
Instaliation into S3-System
Spare Parts

Technical Data

Trouble Shoofing

Trouble Shooting

U

Cardioplegia Control
Central Display Module
Double Head Pump
Dual Pressure Control
Emergency Power Supply
Gas Blender System
Heater-Cooler

Level Control

PFC

Roller Pump
Temperature Monitor
Timer

128

UPS, see Emergency Power Supply

\'

Venous Line Clamp

Spare Parts
Technical Data
User Information

Voltage Supply

131-134
132

134

134

27
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DC/DC-Module

28

Power Supply Module 28
Spare Parts 30
Warranty 17
Water Mixer 137-138
Functional Description 138
Wiring Diagram
E/P-Pack 163
E/P-Pack, Back-Plane 165
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SORIN HEART LUNG MACHINE, PREVENTIVE MAINTENANCE CHECK SHEET

CONSOCLE SERIAL NUMBER FACILITY NAME
CITY, STATE
SERIAL NUMBER | SERIAL NUMBER | SERIAL NUMBER | SERIALNUMBER | SERIAL NUMBER | SERIAL NUMBER
HoOUR METER READING
BELT ReEPLACE (LOT NUMBER)
RPM, 250 (+/-2)
RPM, 125 (+/-1)
RPM, 10 (+/-1)
BELT SLIP (6% MAXIMUM) - -
MAIN BEARING (RDF CONCEN.)
CONCENTRICITY (/- .03 MM)
QCCLUSION {+/- .03MM)
TuBE ROLLERS (+/- .015MM TIR)
TuBe GUIDES/TUBE CLAMPS
QVERSPEED DETECT/ROTOR )
- T - =
BATTERY SWITCH OPERATION — L ! iz
LPM DisPLAY/AUTO-EXT SWITCH
ROTATION DIRECTION
DIRECTIONAL SWITCH
SPEED POT TEST ;
SPEED POT POSITION/VERNIER 5 o i} /'//; -
LEAKAGE CURRENT TEST N -
POWER CORD/FAN/SCREEN
CALIBRATONS s
REVISION #
CONSOLE 41H POWER SUPPLY  29H H
0O VISUAL INSPECTION/CASTORS O visuaL INSPECTION a
0 OutLeTs/Lame O vourage TesT 8]
O  DISTRIBUTION BOX/CABLES o
L O  LEAKAGE CURRENT TeST
TEMPERATURE  20H PRESSURE 29H o LEVEL/BUBBLE  93H
DUAU/gIKEl B WLEVEL/BUBBLE
8 visuaL INSPECTION O visuAL INSPECTION O VisuAL INSPECTION
O DiSPLAY SEGMENT/BLANK D DiseLAY SEGMENT O DispLaY CHECK
0O swircH CHeck 0 switcH CHECK O Swivek Creck
O Aasms, HuLo 0 Press OMMHG (ZERO CAL) 0 TRANSDUCER teveuBusae CHECK
O TEMPERATURE, 40 DEGREE (+/- .5) O PRESS 300 MMHG (GAN) 8 case CHECK (In %% OUT TRANSDUCER)
O TEMPERATURE, 20 DEGREE (+/-.5) O LiviT AbsusT GHeCK 24 ;
O TeMPERATURE, .1 DEGREE (+/-.1) O AcarMm LT Ceck o}
“SCAN&DEARY- | O PumP STOP WiTH ALARM CHECK O LgveL DETECT CHECK
0O BussLe DeETECT CHECK
O Pume STOP WITH ALARM
O Auio ALARM
0 ovennioe
BATTERY CONTROL  {3H PFC I 26H CARDIOPLEGIA 27H T
CONTROLLER
O visuaL InspecTiON O visuaL INSPECTION 0 visuat INSPECTION
B | CAsie CHECK 11 O LED DISPLAY CHECK O DispLAY/SWITCH CHECK
LEAKAGE CURRENT TEST | O switcH CHECK O Funcrion TEST
U clikbirgyeLivereR) o - O TRANSOUCER/CABLE TEST
8 PUKP DIECTION CHECK a Phy 0 PReSSURE AGCURAGY
O BPMALARM /LIMIT RANGE CHECK O  gussLe TEST
@; O AuDIO ALARM CHECK O voume READOUT ACCURACY
o J (e gz O 8PM SIMULATOR RANGE CHECK O TimiNG ACCURACY
o CHAR E/OPERATE CHECK a E?é/{msc«w HSH O Pump STOP WITH ALARM
B pARRONUCARS OMUY} N k a} OUT'OERANGE Wit AtaBM | O AUDIO ALARWPRESSURE ALARM
[ ConmmasnPusatae Mooe CHecx W ALuw O DeLIVER/RECIRCULATE
TIMER 21H “PrRC 26H 1 suPPLY 2gH -~ —
EXT TIMER MONlTOR {PFCY) N P
O VisuaL INSPECTION @Emm , D\ - VISUAL T4SPECTION
By gianosy BorTon (spuw TEST 5 | 87 tep OPERAT!ON (Souip)
=] BUTTON OPERATION ALARM LIMIT 'OPERATION b~ —
O TiMe CHEck D CONTINUES MODE W/ALARM 7 T
L O DisPLaY CHeCK T o
FSR DATE ~— CSR#

whde - Adrmumsiration canary - Quakty Assurance pink - Dhstrict Offica go(demoa'- Customer 0OP32-0002-002 {REV 3/95}






FIELD SERVICE

Cardiovascular®
Division of SORIN BIOMEDICA

Technical Information
Bulletin

Purpose

e The purpose of this bulletin is to provide an information addendum regarding the S3 and SC UPS circuitry.

Products Affected
e Stockert Slil and Stockert SC Perfusion Systems .-

Instructions
This Technical Bulletin should be saved for future reference. COBE Field Service recommends that this bulletin be

added to a Technical Tips file for easy identification and reference.

Bulletin Content

1. When the Emergency On switch is depressed, the system will go into battery mode and provide continuous DC
power to the pumps in the event of an AC power loss. If left in battery mode, the system will continue to run until
the batteries have exhausted all power. If AC power is restored, in order to avoid running the batteries down,
you need to press the Emergency On switch again (which turns Emergency power off). At that point, the S3
system will begin running on AC power and will start recharging the batteries to full capacity.

2. Stockert recommends running the UPS discharge test every 120 days. A “UPS Warning” message will come up
as an indicator that the discharge test needs to be performed On completion of the discharge test, the system
will return to normal mode. In order to access the results of the discharge test, you need to access the UPS
section on the display menu, highlight and select. Then check the value of the discharge test. If the displayed
formula is > XXXXXX6120, the batteries are good and do not need replacement. If < XXXXXX6120, Stockert
recommends that the batteries be changed.

3. In the S3 Operators manual, it is recommended that the batteries be changed every two years. This two-year
recommendation is based on the battery manufacturer’s recommendations and is standard for sealed lead acid
batteries. This is a preventive maintenance action. As stated in item 2 above, the results of the discharge test
indicating that the batteries need to be changed is a corrective action.

4. On S3 systems with no control desk, it is impossible to determine the results of the discharge test because there
is no display function. The best way to treat the UPS system in these cases is to ensure that the discharge test
is performed every 120 days and to replace the batteries every two years, as recommended.

5. The S3 and SC UPS system provides protection against AC power spikes. On the AC module, there is a wire
wound resistor that is used as spike protection as well as two capacitors in the UPS controt circuitry that offer
further protection. However, the UPS system does not provide any power conditioning or frequency conditioning
capabilities.
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1)

2)

The potentiometers POT1 and POT2 are wired in parallel to provide one of three
fail-safes against a pump runaway situation. In the event one POT fails, the other
POT will continue to provide speed control. The index sensor also provides speed
protection as does the motor control circuitry that provides feedback to determine
if the pump speed is accurate.

Discoloration on the stainless steel top of the pumps may be due to corrosive
cardioplegia. This discoloration presents itself as black and white spotting on the
stainless steel. To remove this discoloration, it is recommended that a nylon
scrub sponge be used. DO NOT USE stainless steel cleaner as this tends to be too
abrasive and may scratch the surface and remove the rust inhibiting protection
from the stainless steel surface.



General Service Guidelines

We are seeing a great deal of standardization in all areas of the medical-technical field in the last few
years. The normative bodies are establishing criteria that have international scope. This has its
advantages in that the requirements placed on medical equipment and the service measures to be
performed in one country are basically identical to those in another. This also places a greater burden on
the individual service-providers. Service efforts must be in compliance with the applicable standards for
their performance. Serious liability problems can result in cases of non-compliance, and this will not
change in the forseeable future.

This being the case, the following general guidelines are provided...

1.

3.

The only authorized service measure is the replacement of circuit cards or assemblies. In spedific
cases, exception to this will be made in the form of Field Change Orders. FCO's must be viewed
as that however: exceptions. Several of the circuit cards in the S3 system are multiple layer
cards. Hand-soldering cannot guarantee a repair of identical quality to a factory-original
replacement card. With possible liability issues arising as well, it is i your own interest to only do
card or assembly replacements.

Information and designs from Stockert Instrumente remain their intellectual property. Copying or
modifying circuit cards, soft- or firmware (EPROM's), or mechanical assemblies or complete
pieces of equipment is not authorized. Problems arising in equipment where such copying or
modification has occurred will likely result in liability problems for the person or persons who
performed or authorized the copy or modification.

The S3 system was designed to be operated/used in an environment whose electrical installation
is in compliance with VDE 0107 (the German standard for the electrical installation in
hospitals/clinics. This standard is being adopted by the'Internaional Standards Organization (ISO)
and will, at some point, become part of the basis of the world-wide standard for electrical
installations. Stéckert Instrumente tries to produce equipment that, through its flexibility of
design, is usable in a wide variety of situations and environmental conditions. This does,
however, have its limits. Large variances in AC voltage and frequency cannot be compensated for
without the assistance of extensive (and often very expensive) external AC stabilization
equipment.






S3 Course Notes
The E/P-Pack and UPS-System

The E/P-Pack is the central power supply for all of the DC-operated modules in the S3 system. It consists
of the following components:

the Power Supply Module & AC block

the UPS Charging Module

the UPS Control Module

the UPS & Battery Block

the DC/DC Module

the Sensor Module Block & Pump Connection Stri \}

91?

e © & o o o

The Power Supply Module & AC Block 2

The Power Supply Module (Cat. No.'s: 29-12-00 &@1@) serves to protect against current surges at

start-up. It also provides recognition of whether a power loss is due to the system is being switched off
or if there really is-a power outage. This last is accomplished by a third, set of contacts in the mains
switch. This third set of contacts has the opposite state as the other two (when the two main sets of
contacts are closed, the third set is open and vice versa). The AC phase and Neutral are on the two main
sets of contacts. OV is one side of the third set. When the system is switched on, the 0V line is open. If a
loss of AC power were to occur, the system would look for OV on the return line from the third set. If no
0V were present, the system switches to battery power. If the 0V is present, the system wilt power down
(the mains switch is in the "OFF" position and OV is on the return line). The drawing below demonstrates
this...

The Mains Switch

L o7 o
N : :/i O
H

ov

The power surge protection works by gating small pulses of one phase of the AC through to the toroidal
transformer, building up a field and thereby the inductive resistance. The toroidal transformer will not
saturate the way an iron-core transformer will, It also has a very low ohmic resistance. This being the
case, it can, while being powered-up, pass a sizeable current through with effectively no delay. On the
secondary side of the transformer is a rectifier assembly and three 22,000 uF capacitors in parallel (66
mF effective capacitance). If these capacitors are completely discharged (e.g., the system has been
sitting overnight), they can draw a very large current spike - similar to the start capacitor of a compressor
assembly. To suppress this spike, the transformer is "pre-charged” by this gating through of small
impulses prior to letting the system actually power-up. The magnetic field of the transformer builds up
and with it, the inductive resistance. This will limit the surge current to 8 - 10 Amperes for a 230VAC
system (10 - 13 Amperes for a 115VAC system). Here again, the drawing to give a better idea of what's
being done...



Power Surge Protection
Dy,
] 7
7
AC % é
| Teroidal
Power Supply Transformer
Module

The Power Supply is also the only AC module in the entire system. It is, as a result, the only module that
can be tested for electrical safety values (ground resistance, ground current). These tests will naturally
be performed with the system fully powered up (all modules "ON"), but none of the other modules, or
parts of the system, can be tested (IEC 601.1) separately.

The Power Supply Module is the only module that is configured differently for the various AC voltages
and frequencies. This makes the conversion of a system from, for example, 230VAC/S0Hz to
110VAC/60Hz simply a matter of replacing the Power Supply Module. The trick to this is that the toroidal
transformer is wired for all AC inputs. The Power Supply Module is wired to give its AC further only to the
appropriate primary side leads. This can also be seen in the more detailed drawing on page 167/168 of
the Service Manual.

The power-up sequence goes as follows...
1. The system is switched on by means of the mains switch.
2. The small, red LED labelled "error" next to the mains switch lights up for one second.
3. The "Mains OK" and "Charging Mode" LED's on the UPS Charging Module light up during this
time. -
4, The small, red LED labelled "error" next to the mains switch goes out.
5. The remaining power-up, LED-tests on all switched on modules, etc., starts

If the small, red LED does not extinguish (as described in step 4), you will need to press the small white
button directly below the LED. It is labelled "Emergency on" (IMPORTANT: this does not refer to the
"Emergency on UPS" button on the UPS Charging Module). Pressing this button will override the surge
suppression power-up circuitry and allow the AC through to the transformer. This condition can occur
when the AC line frequency is very unstable. The surge suppression circuitry is processor controlled and
may not be able to hold a sync to the AC line if the line frequency is varying over a range of +/- 10 Hz or
more.

One more important point... Do not press the little white button for more than about 5 or 6 seconds. The
Power Supply Module will activate the override fairly quickly. Holding the small white button depressed
will only cause excessive current to pass along the activation line for the override. This could result in a
module failure if held for over 10 - 15 seconds continuously. A brief key stroke should do the trick.

The UPS Charging Module, Cat.No. 28-92-80

The UPS Charging Module monitors for the presence of AC Power, controls the charging cycles of the
batteries and provides information to the user about which cycle or state is currently active. The displays
of the module are three LEDs in a vertical row. The uppermost of these is labelled "Charging mode”. This
indicator can be either lit, blinking or off. If the "Charging mode" LED is continuously lit, the batteries are
fully charged (the seven-segment display on the UPS Control Module shows "On"). The batteries are
being held at full charge in trickle-charge mode.



If the "Charging mode" LED is blinking, the batteries are at less than 100% and are being actively
charged (the seven-segment display on the UPS Control Module shows the charge state as a percentage,
for example "85" would indicate that the batteries are at 85% of a full charge). Switching between the
two charging modes depends on the level (percentage) of the charge and on the temperature in the E/P-
Pack.

The next LED in the row is the "Mains supply OK" LED. This is, as the name implies, an indication of
whether AC is present or not. The AC is measured directly from the charging winding on the secondary
side of the toroidal transformer. A secondary measurement is made on the 24VDC supply voltage. If the
AC drops below approximately 95VAC or the DC below approximately 19VDC, the unit is switched to UPS
mode to ensure correct functioning of the equipment. In the event of the AC dropping out the "Mains
supply OK" LED goes out.

The last LED in the row is the "UPS on" LED. This has the opposite function of the "Mains supply OK"
LED. When the "UPS on" LED is lit, the "Mains supply OK" LED is off and vice versa. The "UPS on" LED
indicates that the system has switched over to battery (UPS) operation.

Directly below the LEDs is the small white "Start without mains supply" butfon. This button is the correct
way to start the system without AC present. The system is switched on and then the "Start without mains
supply” button is pressed.

Below the "Start without mains supply" button is the "Emergency on UPS" button. This button has a
transparent plastic cover to prevent its being accidentally activated. The purpose of this button is to
enable the unit to be switched to battery when the UPS will not activate by itself (either through an AC
loss or through pressing the "Start without mains supply" button).

The normal swapover to UPS mode occurs by applying a logical HIGH to the the "P_FAIL" input line of
the SAS9403 card (see pages 172/173 of the Service Manual). ‘Fhis activates the optocoupler IC1 which
applies a DC voltage from DC/DC-Converter DC1 to the gates of Power-FETs T1 and T2. The positive pole
of the batteries (at connection point-P3) is connected to the 24VDC_H line to the capacitor-array (at
connection point P2).

Pressing the "Emergency on UPS" button also establishes this same connection (P3 to P2) but does so by
applying a OV to the "Z_BAT_ON" input line (here again, see pages 172/173 of the Service Manual). This
activates mechanical relay REL1. The set of contacts between the two Power-FETs (11 and 14) are closed
and the battery connection is made.

The problem here is that we are using a mechanical relay. If the system is started using this button, the
surge current (charging the capacitors) may freeze the relay contacts in the closed position; i.e., the relay
may not be able to be re-opened afterwards and the system may not be able to be switched off. The
newest version of the SAS9403 has a second DC/DC-Converter that switches the Power-FETSs on first,
then the mechanical relay when the "Emergency on UPS" button is pressed (allowing the surge current to
flow across the Power-FETs and protecting the mechanical relay from sticking - see hand-out on the
SAS9403D).

Below the "Emergency on UPS" button is the resettable circuit breaker for the charging circuit.

The UPS Control Module, Cat.No. 28-92-15

The UPS Control Module provides display information on the charge level of the batteries and the reserve
time in UPS mode. It also controls the the switching operations between normal (AC) and UPS modes of
operation. The module controls the battery test performed at 120 day intervals and the EEPROM
(E2PROM) containing the battery test result information is located in this module.



The UPS Control Module, being a processor controlled module, also can display error messages relevant
to the functioning of the module on the seven-segment displays on its front panel. These are:
o El - Internal error, replace the module.
o E4 - Communications error betwen the UPS Control Module and the CDM.
o ES5 - Both E1 and E4 detected, probably an internal error also affecting communications.
e E8 - Current on battery line detected during AC operation (this is the mechanical relay hang-up
described above - available in EPROM version V1.7 and later)

The seven-segment displays together with the four individual LEDs be!ox;v them provide the user with
current information on the mode of operation of the system and its status. The individual LEDs from top
to bottom are the "Error" LED, the "Alarm" LED, The "%" LED and the "min." LED.

The "Error" LED together with the seven-segment display indicate a detected failure in the module (see
listing above).

The "Alarm” LED indicates that the system has either been switched to UPS mode or that the system has
been in UPS mode with a disabled audio alarm for 5 minutes. The maxxmum length of audio override
while in UPS mode is 5 minutes.

The "%" LED together with the seven-segment display indicate the present charge level of the batteries.
This display will only be active while the batteries are charging.

The "min." LED together with the seven-segment display indicate the current reserve time of the
batteries. This display will only be active while the system is in UPS mode. This display only goes up to 99
minutes. Resereve times longer than 99 minutes will be displayed as 99 minutes.

The "%" LED and "min." LED related displays are paralléled in the CDM display (line 4 from the starting
page); i.e., the information can also be read in the CDM. ®

The UPS Control Module is the module that reads the third set of contacts of the mains switch (see
above) and places the logical HIGH on the "P_FAIL" input line of the SAS9403 card.

—
The UPS Control Module also has an EEPROM (E2PROM) which contains the battery test data, as

mentioned above. The date and measured capacity of the batteries is stored here. This information is
read only when the system is powered up. The displays generated from this information are the
"RESERVE TIME (h:mm)" and "BATTERY LOAD (%)" displays during UPS operation, the entire three-line
display during active charging ("BATTERY VOLTAGE (%)", "TEST IN nnn DAYS", and the "t_cap[A¥s]/10"
display), and the "BATTERY VOLTAGE (%)" display in "Start without mains" operation. Since the
information is only read when the system is powered up, and is not linked to the real time clock, the
"TEST IN nnn DAYS" display will remain unchanged until the system is switched off and back on; even if
the system is left on for several days.

An example will help to darify this. The system is switched on. The "TEST IN nnn DAYS" display shows
97 remaining until the next battery test. The system is left on for 3 days. The display still shows 97 days
remaining. We now switch the system off and back on. The display updates and now shows 94 days
remaining until the next test.

When a battery test is run, it is usually done at the end of working day and allowed to run overnight.
When the person running the test comes in the following morning, the display shows "BATTERY
VOLTAGE (%)" is 100% and that there are 120 days until the next test. The actual battery test only takes
about 2 hours. This will usually mean that the test was completed prior to midnight. If the system is
switched off to disconnect the discharge adapter, and then switched back on, the display will show 119
days remaining. This is not an error. The test was done on the day before. It took all night to recharge
the batteries from their cut-off point.



The battery test itself is initiated by switching the system completely off and attaching the battery
discharge adapter. You then press and hold the "Alarm off" button on the UPS Control Module and switch
the system on. Hold the "Alarm off* button until the display "UPS Test" appears on line 4 of the CDM
display. The remainder of the test runs automatically and can be followed by pressing button "4" on the
CDM. The current phase of the test is displayed. Phase 1 is the initial charging of the batteries to 100%.
At this point, the system turns the fan in the discharge adapter on and begins to discharge the batteries
across the 3.3 Ohm, 200W, wire-wound ceramic resistor in the discharge adapter. During this phase
(Phase 2); A timer is started. It runs until the batteries are drained to their normal cut-off point. The
display "t q_out" is visible in line 3 along with the timer activity. When the batteries are drained to the
cutoff point, the test is finished and the measured battery capacity along with the date are written to the
EEPROM. The batteries will then re-charge over the next 12 - 14 hours,

100%

Phase 2 Cut-off

{timed phass)

Phass 1

v
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One point here bears repeating. At the end of the battery test, most likely in actual practice the next day,
the system is shut off and the discharge adapter disconnected. The UPS Menu display will show "Battery
voltage 100%" and "Test in 120 days" after the test, and "Test in 119 days" after the system is switched
off, the adapter removed and the system is powered back up,again. The reason for this is that the
EEPROM holding the test information is read only at powersup.;The test itself is usually finished prior to
midnight; the remainder of the night being used to re-charge the batteries. The date of the test is
therefore the date the test was started; i.e., the day before.

The UPS Control Module has a small white button on the front panel which is labelled "Alarm off". This
button will silence the audio alarm which starts when the system switches to UPS mode. This alarm can
be silenced for 5 minutes. The audio off function can be re-started either at the end of the current 5
minutes or during it. The "Alarm off" function can also be started from the CDM, in the UPS menu.

The UPS & Battery Block

The UPS & Battery Block consists of the following parts:
s The Batteries
e The SAS 9403 UPS Switch Card
¢ The Capacitor Array

The batteries are sealed lead-acid 12V, 17Ah batteries. The batteries chosen for this are from Panasonic
(manufacturer's designation: LCR12V17AP). The batteries are connected in series with their positive end
to the SAS 9403 Card. The charging voltage in normal operation in also applied to the batteries across
the SAS 9403. The batteries nominal capacity is 17 Ampere/hrs. This is 61,200 Ampere/seconds (or 6120
in theélf_S_M_em:_of_mf_CDM_L The batteries have an average life of approximately three years in the E/P-
Pack.jWhen the display value gets down to 5000, it is time to replace the batteneEJ_'The CDM will also

begin to display messages Tike "Charge time too long" with capacity values of 5000 or less.




The SAS 9403 UPS Switch Card is the location of the actual switching function between normal and UPS
modes of operation (see Service Manual, Connection Diagrams, "E/P-Pack/UPS Switch Card"). The card
has three fuses on it. Two of these are 20 Ampere, slow-blow fuses. They are used to limit the battery
current in UPS operation to 40 Amps (they are connected in parallel). The third fuse is a 10 Amp, slow-
blow fuse. This limits the charge current to the batteries to a maximum of 10 Amps. The nominal current
for charging is 2 Amps. The current in UPS mode is dependant on the load placed on the batteries.

The normal switchover to UPS mode is done by means of the 2 Power-FETSs, T1 & T2. These are switched
on by placing a logical HIGH on the "P_FAIL" line. This was discussed above as well. In the event of a
component failure or other difficulty in switching to UPS mode, the system can be forced into UPS mode
by means of placing a logical LOW on the "Z_BAT_ON" line (here also, see above). The newest version of
the dircuit card, the SAS 9403 D, has a second DC/DC converter on it. This is also activated by the
"Z_BAT_ON" line. The Power-FETs are activated just ahead of the mechanical relay. The power surge
that may occur when the capacitors are partially or fully discharged will flow across the Power-FETs
instead of the mechanical relay. In earlier versions of the card, this could, in some cases, result in the
relay sticking and the system not being able to power down after usage.

The SAS 9403 went from using two 4-pin LMI-connectors to using a single 8-pin RIA-connector with the
change to SAS 9403 B. The pin-out in the Service Manual shows the LMI connectors. The correct pin-
numbers can be added to the drawing by viewing the connectors CON1 and CON2 as a single connector
and adding 4 to each of the CON2 pin numbers (e.g., the "Z_BAT_ON" line is on pin 2 of CON2 or pin 6
of the single RIA-connector).

The capacitor array consists of three 22,000 &micro;F/40V electrolytic capacitors connected in parallel by
means of two copper bus-bars. Load information is obtained from the 10 mW shunt mounted on the
24VDC_L bus-bar. The capacitors are protected from overvoltage by the BZW50-33 Zener diode mounted
between the bus-bars.

The capacitors are connected to both the rectifier assembly {for normal operation) and the batteries
(across the SAS 9403 as described above) for UPS operation. The 24VDC_L connection to the batteries is
across the 10 mW shunt.

The DC/DC Module, Cat.No. 28-92-20

The DC/DC Module provides the lower-level DC supply voltages (+12V, -12V, +5V) for the modules
inserted in the Sensor Module Block of the E/P-Pack. It also monitors the temperature of the rectifier
assembly and switches the cooler fan to high speed and activates an alarm if the temperature of the
assembly exceeds 80° C.

The DC/DC Module and The UPS Control Module can be physically seated in each other's assigned slot in
the E/P-Pack. The DC/DC Module's temperature monitoring circuit will go into alarm if this is done
however. The fan remains running at the normal speed; but the alarm is engaged. The connections to
the temperature sensor and the "FAN_HI/LO" control line are not implemented on the connector to the
UPS Control Module. On the other hand, the lines "P_FAIL"(NOT signal), "Z_BAT_SIG" (NOT signal, has
the battery been forced on), "CHRG" (is the battery in charge mode), and "BAT_TEST" (NOT signal, is the
battery in test mode) are not implemented on the DC/DC Module connector. The module would not be
able to switch to UPS mode in the event of a power loss. Further, the lines "I_CH_HI" and "I_CH_LO" are
not implemented on the DC/DC Module connector so that even in the event of a forced switch to
batteries, the load information (and reserve time) would not be available or accurate if information were
displayed.

The DC/DC Module and UPS Control Module have no internal connections to each other others special
function pins, so no immediate damage can be done to the modules by swapping them; but it is not safe
to operate the system with the modules swapped. If this is accidentally done during some activity of the
Perfusion Staff, the rectifier assembly is no longer protected against overheating; and the possible
problems listed in the preceding paragraph can occur. The main thing to remember here is that the



modules must be in there designated slots to ensure correct operation.

The Perfusionist Staff should leave these modules installed unless a replacement of a module is to be
done by the Perfusionists. The modules, in correct order are (moving from right to left):

e The Power Supply Module, Cat.No. 29-12-00/29-12-16

¢ The UPS Charging Module, Cat.No. 28-92-80

o The UPS Control Module, Cat.No. 28-92-15

e The DC/DC Module, Cat.No. 28-92-20

All other modules in the Sensor Box can be positioned as desired as all further slots are wired in a one-to-
one configuration (identical pinouts for every module).

The Sensor Module Block & Pump Connection Strip

The Sensor Module Block or Sensor Box is where the sensor electronics for the various measurement
modules are seated. Nearly all Control / Measurement Modules are broken down into a display and
sensor module. There is a group of modules that are either only display or only sensor modules. The
modules that consist only of a display unit will be dealt with in their own sections of these notes and
briefly in the section on the CDM. The modules that consist only of a sensor module will for the greater
part also be dealt with in their own sections. There are a few of these sensor-module-only modules,
however, whose functions are soley augmentations of the Sensor Box. These modules are:

e The CAN-Bus Extender Module, Cat.No. 28-93-00

o The CAN / 24V Module, Cat.No. 28-93-25

e The S3 Connection Module, Cat.No. 28-93-40

e The 53 Alarm Amplifier Module, Cat.No. 28-93-50

The first three are basically the same module, in three stages of further development. The idea of this
module was to provide an electrically isolated connection to the CAN-Bus system. The S3 Heater-Cooler
was the unit intended to be connected to the system via this giodule. The original module, the CAN-Bus
Extender Module, was simply a CAN-Bus port extended from the Sensor Box Back-Plane Card to a 7-pin
mixed D-Sub connector similar to the pump connection jacks.

The CAN/24V Module provides a 7-pin jack with the CAN-Bus connections and a 7-pin jack with 24VDC
connections for the connection of a Heater-Cooler and a Halogen Lamp respectively.

The S3 Connection Module is the effectively the same as a CAN/24V Module. In the Connection Module,
however, both jacks have CAN-Bus connections. One jack is just CAN-Bus. The other jack has both CAN-
Bus and 24VDC connections present. This enables externally-mounted S3 modules (Gas Blender or Gas
Monitor) to be connected to the Connection Module as an alternative to the "Reserve" jack on the Pump
Connection Strip.

The S3 Alarm Amplifier Module is basically, as its name says, a module to provide a louder audio alarm
signal for pump or module alarms. There is a white button on the front panel which opens the Alarm
Volume Menu on the CDM. When the menu is open, the LED below the button lights up. The LED
extinguishes when the menu is closed. The volume of the amplified can be set is steps from "0"
(amplified alarm silenced) to "5" (full volume).

The Pump Connection Strip is where the pumps and externally-mounted equipment are usually connected
to the system. There 6 connection jacks for pumps or externally-mounted modules, one dedicated jack
for the Control Desk, a connection jack for the Battery Discharge Adapter, and an ON/OFF switch for the
Control Desk. The current production version of the Pump Connection Strip uses resetable 10A circuit
breakers instead of 10A slow-blow fuses for each connection point.

The individual pump/equipment connection jacks are 7-pin Mix D-Sub connectors as mentioned in the
descriptions of the CAN-Extension modules above. The illustration below shows the pin-out looking at the
jack on the Pump Connection Strip. The "+V" and "-V" jacks are for the 24VDC supply voltage for the
module. The "CODE_0" and "CODE_1" lines are used by the pumps to determine their numbers and are
described below. The CAN-Bus fines have been discussed already
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The "CODE_0" and "CODE_1" lines are the method used by the pumps to determine their number.
Internal to the pump, the lines are connected to the circuit that identifies the pump number and to pull-

ups to +5V (see below).
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If the line ("CODE_Q" or "CODE_1") is left open, the voltage that will be detected by the pump number
circuit will be a +5V. If the line is connected to a 0V (5VDCD_L), the pump number circuit will see a 0OV.
There are also 4 small transistor circuits connected to either'the "CODE_0" or "CODE_1" lines of pumps
1, 3, 4, and the "Reserve" jack (pump 6). A drawing of this circuit can be seen below.

CODE_x
27.4k

BC182B

12,1k

SVDCD_L (OV)

What does is to provide us with three individual voltage-states that are detected by the pump number
circuit in the pump. The transistor circuit divides the +5V in half, giving us a +2.5V. The pumps must
have 2 different states present on the lines or a pump number error will occur (Error Code 400000). The
individual pump error codes will be dealt with in the section on the pumps. The table below shows the
voltages detected on the "CODE_0" and "CODE_1" lines for all 6 pump positions.




CODE_0 CODE_0 CODE_1 CODE_1
Connected to | Measured Value | Connected to | Measured Value

PUMP 1 5vDCD_L ov Transistor +2.5V
'PUMP 2 5VDCD_L ov n/c +5V
PUMP 3 Transistor +2.5V 5VDCD_L ov

PUMP 4 Transistor +2.5V n/c +5V
PUMP 5 n/c +5V 5vDCD_ L - ov

&E:nﬁg\g n/c +5V Transistor +2.5V

The connection for the Control Desk has SVDCD_L on both "CODE_0" and "CODE_1". A pump connected
here would not function (i.e., it would produce an error code). The Control Desk can be switched on or
off from the Pump Connection Strip. At the right hand end of the strip is a rocker switch which is in the
24VDC supply voltage line to the Control Desk.

To the left of the Control Desk ON/OFF switch is a round, 3-pin, AMP-connector. This is for the Battery
Discharge Adapter. The test of the batteries was described earlier. A brief description of the discharge
adapter will round out this information.

104 Slow-Blow 24YDG_H
—
| SRR |
24YDG_L

BAT_TEST

JB0°C '
Fan

During the battery test, the batteries are discharged across the 3.3W, wire-wrap resistor. The fan
connected parallel to the resistor prevents the adapter from overheating. The adapter is also protected
by a 50&ordm;C thermal cut-out and a 10 Amp slow-blow fuse. The logical "NOT" signal "BAT_TEST"
goes to 0V during the second phase of the test initiating the actual discharge of the batteries.







S3 Course Notes
The CAN-Bus

Our discussion of the CAN-Bus breaks down into the following sections:...

o General Information
s  Architecture of the System
e Structure of a Messaqge

General Information

The CAN-Bus comes from the automotive industry. It is a non-centralized message-oriented bus system
that allows an extremely flexible system configuration while providing error testing and an ingenious
priority system for message traffic.

An excellent example of the usage of the CAN-Bus system from the autométive industry is the SL- or SEL
Class Mercedes. The cabling just for the driver's door would require 134 separate wires to implement all
the control functions present. There are controls for all of the windows and locks in the car. There are
controls for the external mirrors (positioning, heating,...). There are controls for positioning the drivers
seat. The CAN-Bus reduces this to the supply voltage lines for the control elements and the three wires
for the CAN-Bus itself. This a greater than 90% reduction.

The IC used in the S3 System is the Phillips 82C200. The CAN-Bus in the S3 System was implemented
prior to the agreement on an international standard. There are, as a result, a few minor differences
between the current standard and the CAN-Bus as implemented in the S3. The Phillips IC has its own
internal protocolls and needs only a line driver to be imbedded in-a system.

Architecture of the System '

The CAN-Bus system, as it is implemented in the S3, can be seen in the drawing below. Each module is
connected to the three-wire bus. The bus itself consists of a "CAN_HI" line (the data line), a "CAN_LO"
line (the reference QV for the data line), and a "CAN_Gnd" (the shield of the cable - also at OV potential).
The bus is terminated at both ends in the S3 system with a load (121Q). This is the major difference
between the S3 and the SC system (which more closely matches the standard for CAN-systems). In the
$3, the bus is a straight track terminated at both ends. In the SC, the bus is a ring; which allows better
diagnostics.
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The exception in the S3 to this are modules that are externally mounted to the system. This includes the
Heater-Cooler (connected to the bus across an CAN-Extender module) and the Gas Monitor and Blender
Modules (connected to the bus by means of an extension cable).

The Heater-Cooler is a special case that needs a few extra explanatory comments in relation to the CAN-



Bus. This is because the unit can be placed outside of the Operating Theatre (as is done in a few clinics).
The termination loads for the connection between the Heater-Cooler Base Unit and the CAN-Extender
Module are located in the two modules; not in the cable itself. The standard interconnect cable is the
maximum safe length that can be disconnected at the Heater-Cooler Base Unit and not produce
communications problems. A fixed installation of cabling to allow the placement of the Base Unit in the
wash room or in the hallway must have its own termination load (value to be determined on-site). The
signal in a non-terminated cable produces a VSWR (voltage standing wave reflection) that with cable
lengths of 18m or greater can be reflected back to the CAN-Extender and read as data traffic with a shift
of approximately 1-bit or more. Every zero-to-one bit sequence in the system will be interpreted as a
higher priority module sending data and all modules on-line will be blocked, producing a system "NO
COM" or "E13" error. An appropriate termination load will prevent this from happening.

Structure of a Message

Now that we've broached the subject of priority in @ message and seen an example, let's look at how the
priority system works and the structure of a message in general.

_Priority _ 1Addressing Message Content . { CRC | EOM
Bubble { ! ! '
#000h to #01Fh ' i H H
i I ] I I
' 1] t t t
Level From “Bubble Alarm - Pump 1 stop” Checksum] End
#020h to #03Fh ! ! of of
H To "Temp.Channel 1 is 31.09" Message | Message
Pressurel ! ! ~
#040h to #05Fh Message etc.
! or
! Receipt
Interface .
#740h to #77Fh

The first block of the message is the priority block. This a three hexidecimal-digit value that is specific to
the module generating it. The CAN-IC uses an open-collector driver so that a single zero written to the
bus sets the bus at zero, regardless of how many ones are written to it. This is the basis of the priority
system. The CAN-IC writes to and reads from the bus at the same time. If the CAN-IC sends a one and
reads a zero, it stops and waits for the next transmission cycle (i.e., it waits for the EOM block).
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The next block is the address information of the message. By this time, only one module will be
transmitting. Every module reads every message looking to see to whom it is addressed to. The block
consists of an identification of the transmitting module, an identification of the module the message is
intended for, and whether the message is an original message or the receipt of a message. If a receipt of
a message is not received, a "NO COM" error display is generated.

The third block is the message information itself. A couple of examples are provided in the table above.



There are over 1,500 different message types in the system. The content of most of these can vary (e.g.,
"Temp. Channel 1 is XX.X°").

The fourth block is the CRC, or Cyclic Redundancy Check (Checksum). The module sending the message
generates a checksum of the message as it is being sent. After the message information is sent, the
generated checksum is sent. The receiving module also generates a checksum as the message is being
received. It then compares the transmitted checksum value to its internally generated value. If the two
match up, a message receipt is sent back.

The final block of the message is the EOM, or End of Message. After this block is received, any module
still having new information to report will start the cycle once again from tte beginning.

There is pretty much always data on the bus during normal operation. One of the most active modules in
the system is the Dual Pressure Control as the pressure is always fluctuating. Whenever a change of
measured values or status occurs, the module tries to send a message to whichever other module may
be affected. This will start either as the change occurs, or as soon as an EOM block occurs if there is
message traffic already present on the bus. If two or more modules have information to send, all will wait
for the EOM block and then start. All of the modules having information to send will sync on the first
module to start. -






Overvoltage Protector

Overvoltage Protector
Special Order

Symbols used in the Instructions for Use

’ Danger! Failure to pay attention may cause danger to
H the patient’s and/or the operator’s health.

F Warning! Failure to pay attention may cause damage to
e the machine or other equipment.

General Description

Fig. 1: Overvoltage Protector, front view and rear view

The Overvoltage Protector serves to protect the heart lung machine (HLM) electronics
against the negative influence of overvoltage and/or voltage spikes. It is connected
with the HLM via the incorporated socket 1, thus supplying the HLM with mains volt-
age. When the overvoltage limit is reached, the Overvoltage Protector interrupts the
voltage supply and the HLM switches to battery operation (UPS). When the mains volt-
age drops again and there is no further voltage spike within twelve seconds, the Ov-
ervoltage Protector takes over the voltage supply again.

Note: The Overvoltage Protector only protects the system against overvoltage and/or
voltage spikes, but not against undervoltage. If an undervoltage situation arises, the
Uninterruptible Power Supply (UPS) takes over until the mains voltage rises to the nor-
mal value again. ’

Stockert instrumente GmbH, Miinchen / GA zu SA 98/02 [ -01
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Overvoltage Protector

Safety Instructions

@ The Overvoltage Protector must not be operated in areas where explosive sub-
stances are present.

@ Electrical installations must be in accordance with the national standards and reg-
ulations. Please refer to the specifications. Regularly check the functional safety
of all electrical connections, cables and sockets.

@ The Overvoltage Protector complies with the requirements for hazard class 1
(IEC 601-1). It must be powered by a properly fused and grounded electrical supply.

@ For safety reasons an appropriate potential equalizer must be available in the
operating room. The Overvoltage Protector is connected the potential equalizer
by means of a potential equalization cable.

@ The Overvoltage Protector must only be used in conjunction with the S3 or SC
HLM. It must be ensured that the Uninterruptible Power Supply (UPS) of the
respective HLM functions properly.

@ The Overvoltage Protector may only be operated in a dry place and in countries
where instable power supply conditions are expected.

Installation

@ Plug the power cable 2 into a wall outlet which has been installed in accordance
with IEC 601. Plug the HLM power cable into the output socket 1.

@ The potential equalizer 3 must be connected to the potential equalization pointin
the O.R. [t must not be connected to the potential equalization point on the
HLA.

Operation

@ Press the ON/OFF switch 4. The “mains” LED 5 (green) lights up. Switch on the
connected HLM; it is now provided with mains voltage.

@ If the overvoltage limit is reached, the “mains” LED extinguishes and the “Over-
voltage” LED 6 (yellow) lights up. The HLM will go into UPS operation. The inter-
ruption lasts for approx. 12 seconds. Then the Overvoltage Protector will return to
normal operation and resume the mains voltage supply for the HLM. Should
another short-term voltage spike occur during an interruption cycle, the interrup-
tion time will be again 12 seconds.

@ Please be sure to observe whether the “mains” LED 6 lights up again. if the Over-
voltage Protector does not return to normal operation for some reason and the
HLM remains in UPS operation, please note the following:

2 Stéckert Instrumente GmbH, Miinchen / GAzu SA98/02 / -01
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Overvoltage Protector

In such a case the user must welgh all possible risks and decide whether to dis-
connect the HLM from the Overvoltage Protector and connect It directly to the
maias.

.‘ .‘

In cases of emergency the measures described in the Operating Instructions for
the respective HLM must be taken.

Errors

Both LEDs are extinguished. 1) Isthe device connected to a pow-
er supply?
2) |s the device switched on?

If 1) and 2) are fulfilled and none of the
LEDs lights up, have the Overvoltage
Protector checked by a service repre-
sentative.

Routine Maintenance/Preventive Maintenance/Disposal

@ Disconnect the Overvoltage Protector from the power supply prior to carrying out
work involving routine maintenance. Routine maintenance work must only be per-

O

formed by qualified personnel. Tk

@ Cleaning:

-+ Use only lint-free cloths which have been moistened with water and will not disin-
tegrate.

-» Never use acetone-based cleaning agents as these may damage varnished surfac-
es or surfaces made of plastics.

- If possible, avoid using cloth which causes static (polyester etc.).

-+ Liquids must not enter the housing. Therefore, do not use sprays.

@® The Overvoltage Protector must be submitted to a regular preventive mainte-
nance check by the authorized service department. European Directive 93/42
EEC and the national standards which have been drawn from this directive require
this. The preventive maintenance check must be carried out after every
1000 operating hours or at least after every 12 months, whichever comes first. For
details concerning the scope of the regular preventive maintenance please con-
tact Stockert Instrumente GmbH.

® Repair work on the Overvoltage Protector must only be carried out by authorized
service personnel. Only original spare parts from Stéckert Instrumente GmbH
must be used in order to guarantee the proper functioning of the device.

@ The Overvoltage Protector must be disposed of in accordance with local policies

and environmental regulations.

Stackert Instrumente GmbH, Miinchen / GAzu SA98/02 / -01 3



Overvoltage Protector

Technical Specifications

Input voltage 230 V ~ nominally/400 V ~ max.
Output current 10 A max.

Frequency 50..60 Hz

Overvoltage limit 268V ‘
Switch back limit 253V .
Switch back time approx. 12 seconds

Leakage current 200 pA max. (without load)
Protection 10 A (circuit breaker in ON/OFF switch)
Protection class |

Operating temperature -10°C to +40°C

Storing temperature -10°C to +40°C

Labelling Symbols

A Caution! Refer to documentation.
k Degree of protection against

electrical shock: type B
IPX 1 Drip-proof . '

t

4 Stockert Instrumente GmbH, Miinchen / GA zu SA 98f02 [ -01
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Spare Parts -

18.1

Console, 43.xx.00
43-30-00
43-40-00
43-50-00
41-01-22
41-02-68
43-31-33
43-41-04
43-41-34
43-41-41
43-41-43
43-41-45
43-41-59
43-42-10
43-42-11
43-42-15
43-42-19
43-42-20
43-42-21

43-42-26
43-42-30
43-42-35
43-43-05
43-43-10
43-43-23
43-51-57
50-40-40
50-41-00
50-41-26
50-41-44
50-42-50
50-42-54
50-42-60
50-42-65
71-115-045
71-115-058
71-115-073
71-120-504
73-100-032

Console for three pumps

Console for four pumps

Console for five pumps

Hand Crank for Pump HLM

V. Rack

Pump table 3 modules

Position pin for pump console

Cable guide strip, compl.

Pump fable 4 modules

Hand crank holder

Fold-down frontpanel, compl.

Retaining pin front cover

Pipe for mast

Mast holder

Telescope mast, movable (with horizontal guide mast)
Basic mast

Vertical mast, long (with felescope mast), complete

Vertical mast, short
length: 230mm above pumphead level

Connecting mast

Pushbar right, compl.

Pushbar leff, compl.

Pedal for caster brake, left

Peddal for caster brake, right

Position pin Biomed. plate

Pump table 5 modules

Cable-Box and turntable for console extension arm
MMP extension arm, compl.

Clamping segment

Cable channel

Mast-system, compl. for console extension arm
MMP Mast, tong

MMP Mast, short

MMP connector mast

Allan screw (bottom), Méx12

Allan screw DIN912, Méx20

Allan screw (crossways), M8x45

Washer VA 6x4 Ab,4

Snap-lock for front-Cover



Voltage Supply

Spare Farts § ¢$

96-406-021 Fan 4715KL-05W

97-103-710 Capacitor assembly with shunt
97-103-712 Heatsink assembly with fan

97-103-714 Pump connection strip assembly SBOX

97-103-718 Temperature-sensor PTC complete SBOX

18.4 Voltage Supply

18.4.1 Power Supply Module, 29-12-00
93-480-027 EPROM

This module can only be ordered as a complete unit, Please
provide AC voltage and frequency information, e.g.. 220V/

50Hz

18.4.2 DC/DC Module, 28-92-20

28-92-26 Frontpanel, DC/DC Module mech.
96-112-007 Pushbutton 1x2POS (-Touch) WWR
96-121-206 Toggle with lock 1x2Pos (I-I) SDR

18.5 Emergency Power Supply

18.5.1 UPS-Control Module, 28-92-15

28-92-17 Front panel UPS module mech.
93-484-170 PRG EPROM UPS USV-Module SBOX
96-112-007 Button 1x2POS (I-Touch) WWR

18.5.2 UPS-Charging Module, SBOX, 28-92-80

28-92-86 Frontpanel UPS Charging mech.
96-112-007 Pushbufton 1x2POS (-Touch) WWR
96-122-210 Pushbutton 2-pole Emergency ON
96-143-010 Circuit Breaker 3.0A P30
96-190-055 Pushbutton Cover Emergency ON

18.6 Battery Discharge-Adapter, 28-92-90

28-92-91 Housing for battery discharge adapter
75-520-505 Plastlic foot for baseplates

91-215-019  Wire Resistor 3R3 10%, 200W
93-511-030 Glass Fuse, 10A/ slow 5x20

96-140-211  Temp.Switch 50°C R20A214

96-406-003 Fan 614 24V Papst RDP3

96-408-030 Relay 6531 N0O24V, Finder

96-531-006 Pump Foot Inset, adhes. D=10mm




Rollerpump, 10-60-00

Spare Parts § ¢%

18.8.2 Front panel

10-60-54
10-60-65
10-60-59
10-60-60
28-91-75
28-91-76
45-30-50
71-120-514
74-200-002
74-100-005
90-304-340
93-146-002
96-190-051
97-103-601
97-103-604

Frontpanel with keyboard displ. RP3
Reduction drive

Speedpoti assembly 1:3

Frontpanel, compl.

Guide sleeve for knob

Set-Nut for knob

Tandempoti Testbox

Plastic washer 6.2x12

Loctite 243e

Polylub LY 801

RPM/LPM display

LCD-display

Knob

Speedpoti with harness compl.
Speedpoti for reduction drive 1:3 with harness compl.

18.8.3 Base plate (part 1, forward section)

18.8.4 Base plate (rear section)

10-62-06
10-62-29
10-62-35
10-62-50
73-100-173
73-100-174
75-520-652
90-304-070
90-304-100
20-304-140
90-304-210
93-480-025
©3-484-151
96-121-211
96-401-012
96-531-005
96-631-006
97-102-601

10-62-29
10-62-51
75-520-652
Q6-406-003
96-531-005
96-531-006

Mounting bracket for switch

Plastic foot for module housing; new: 75-520-652
Electronic housing

Base plate with electronics, complete
Guide bead for boards

Track lock

Plastic foot for module housing

PKR 2302 Communications processor board
PBP 9305 Back plane bus board

PMS 9309 Motor control board

PDC 9316 DC/ Alarm board

UC 87C198 Microcontr. PMS

PRG EPROM

Rocker switch 2-pol., 10A

Line filter FN232 Z1005

Plastic foot adhesive, D=15.9mm

Pump Foot Inset, adhes. D=10mm

Cable pump-sensorbox

Plastic foot for module housing: new: 75-520-652
Base plate with fan complete

Plastic foot for module housing

Fan 614 24V Papst

Plastic foot adhesive, D=15.9mm

Pump Fooft Inset, adhes. D=10mm



b

Mast-mounted double head pump 50-65-00

Spare Parts _g_@

18.9.3 Base plate (part 1, forward section)

10-62-06

10-62-35

10-62-50

73-100-173
73-100-174
75-520-652
90-304-070
90-304-100
90-304-140
90-304-210
93-480-025
93-484-18]1
03-484-182
93-484-183
93-484-184
93-484-185
96-121-211
96-401-012
96-531-005
96-531-006
97-102-601

Mounting bracket for switch
Electronic housing

Base plate with electronics, complete
Guide bead for boards

Track lock

Plastic foot for module housing
PKR 9302 Communications processor
PBP 9305 Back plane bus card
PMS 9309 Motor control card
PDC 9316 DC/Alarm card

UC 87C198 Microcontr. PLCC52
PRG Eprom DPUMP-KP german
PRG Eprom DPUMP-KP english
PRG Eprom DPUMP-KP french
PRG Eprom DPUMP-KP italian
PRG Eprom DPUMP-KP spanish
Rocker switch 2-pol., 10A

Line filter FN232 Z1005

Plastic foot adhesive, D=15.9mm
Pump Foot Inset, adhes, D=10mm
Cable pump-sensorbox

18.9.4 Base plate (part 2, rear section)

10-62-51

75-520-652
96-406-003
96-531-005
96-531-006

Base plate with fan, compl.
Plastic foot for module housing
Fan 614 24V Papst

Plastic foot adhesive, D=15.9mm
Pump Foot Inset, adhes. D=10mm

18.10 Mast-mounted double head pump 50-65-00

10-66-60
45-20-80
50-40-01
50-40-60
50-40-61
50-40-62
50-40-63
50-40-68
50-40-70
50-41-00
50-41-26

Pump head with sensors, compl.

Special pliers for instaling/ removing cables

MMP Control module

mast-mounted pump head housing
Mast holder

Masst holder clamping segment

Mast pump housing connector cover
Mast pump housing base plate

Masst pump housing

MMP Extension arm, compl.
Clamping segment




b

[

Dudl Pressure Conftrol, 22-10-00

Spare Parts _E_@

22-10-10
22-10-54
28-90-24
90-304-130
93-484-158

22-10-20

22-10-26

73-100-106
73-100-176
90-304-020
90-304-270
903-484-159
96-240-024

41-04-10
45-04-01

20-20-10
20-20-54
28-90-24
90-304-130
93-484-160

20-20-20
20-20-26
73-100-106
73-100-176
90-304-010
93-484-161

18.15 Timer Module, 21-10-00

21-10-54
28-90-24
90-304-130
23-484-156

18.13 Dual Pressure Control, 22-10-00

Display Module, complete

Frontpanel with keyboard/ display

Back panel for display module, metallized
ABR 9308 Processor display

PRG EPROM DD-A display

Sensor Module, complete
Frontpanel DD mech. sensorbox
Shield housing 7Tk

Circuitcard mounting bracket
SDD 9208 Processor board

SDR 9322 Processor board

PRG EPROM DD-S

DIN Jack 4-pin 7330

Mounting for two pressure transducers
Bentley-Trantec pressure transducer

18.14 Temperature Monitor, 20-20-00

Display Module, complete
Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308 Processor board

PRG EPROM TEMP-A display

Sensor Module, complete
TMP frontpanel mech.

Shield housing 7TE

Circuitcard mounting bracket
STE 9207 Processor board

PRG EPROM TEMP-S

Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308 Processor board

PRG EPROM TIM-A display



Gas Monitor System - Spare Parts i3

18.18 Gas Monitor System

18.18.1 Electrical Gas Monitor, 25-30-00

This module may only be repaired by trained personnel at firma Stdckert!
45-11-02 Cable gas monitor - E/P-pack
25-30-39 Pressure reduction valve

18.18.2 Gas Monitor Display Module, 25-28-65

25-28-54 Frontpanel with keyboard/ display
28-90-25 Backpanel for display module
90-304-54  ABR 9308, processor board
93-484-166 EPROM, S3_AGM

18.19 Pulsatile Flow Control PFC, 26-35-00

26-35-54 Frontpanel with keyboard/ display
28-90-24 Backpanel for display module
90-304-130 ABR 9308 Processor board
93-484-168 PRG EPROM, PFC-A display

18.20 Venous Line Clamp
Numbers of spare parfs and accessories see page 133.

18.21 Water Mixer, 11-10-00

This module may only be repaired of frained personnel at firma Stéckertt
11-02-01 STK mast fastening assembly

11-10-03 STK cold water coupling, square

11-10-04 STK hot water inlet, square

11-10-06 STK warm water coupling, triangular

11-10-07 STK hot water inlet, triangular

73-300-005 STK manometer, mast version

73-300-007 SIK thermometer E-65

73-300-018 STK output water tubing connector 90°

73-300-022 STK coupling 3/4°



Data Management System (DMS), 24-10-50

Spare Parts i@

96-410-639
96-410-540
96-410-541
96-410-542
96-410-543
96-410-544
96-410-545

28-93-31
90-304-630

16-30-54
28-90-24
90-304-130
93-484-172

29-02-00
29-02-06
90-304-470
93-484-174
?3-484-176
93-484-177

29-02-10
29-02-16
93-484-175

29-02-20
29-02-29
90-305-030
90-305-040
©3-484-186

24-00-70

EAA 005, Buzzer B5-27A

Mains switch cover

Plug 90° for control cable

EEPROM, 85C92

Water drain valve, compl.

WKS UD351, Pump bridge, compl.

EZV 016, Cover gasket for measurement porf

18.22.2 CAN/24V-Module, 28-93-25

Frontpanel CAN-IS/ 24V mech.
STV 9507 CAN-Isol./ 24V

18.22.3 Remote Control for Heater-Cooler, 16-30-00

Frontpanel with keyboard/ display
Backpanel for display module
ABR 9308 Processor board

PRG EPRCOM, HYPO-A display

18.23 Data Management System (DMS), 24-10-50

Interface Digital/ Digital, komplett
Frontpanel IDD mech.

IDD-9412

PRG EFPROM IDD-S

PRG EPROM ICC-S

EPROM, S3_IDD

Interface Digital/ Analog, komplett
Frontpanel IDA mech.
PRG EPROM IDA-S

Interface Digital/Digital/Digital
Frontpanel IDA mech.

IDDD 9809

IDDD 9810

EPROM, S3_IDDD

Notebook
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- @ The Emergency ON LED rghts for1 (Old Versron) or2 (New Versron) seconds

_SIIT System Power-Up - =
‘f"f‘_!n‘sxsu!,tch L
P ,.’Eﬁ’rérgéqcy ON.
N LED B
U 'Emergency ON e
A_‘_ Swltd] \ = ..
Poténtial ” - A;
ey - ., © <. “Balancing’
0. of:l- . std.
e i sct’ .
y ~ | . | AC-Power
°© .0 .. CableJack :
Power Module (o Version) """ - - Power Module (New Version) - -

e Mams Swrtch to the “ON' posmon (press downwards)

@ While the Emergency ON LED hghts ‘the ol Versron produces a buzzmg noise.

This unit prevents a current surge from happemng Assummg a cold system with comple“tely Bl ’

discharged capacitdrs, the system could draw a'very brief current surge of.up, t0.100.Amps.

The Power. Modudte de!ays the actual power-up while checking the AC and gating brief pulses - H

of oppositely phased voltage through to the transforimer. This buiilds an inductive resistance : - S

~ in the transformer (an oppositely-pdled- ‘magnetic. ﬁeld) in ‘addition to the ohmic reszstance,f‘ -

normally there. The.current surge is thereby limited to.= 8 - 10 Amps for 230VACISOHz (or.:--t o

" =10- 13 Amps for 110VAC/60Hz).

If the Emergency ON LED does not extmgulsh after 1 or 2 seconds swrtch the umt off and oo
- switch. it back-on ‘while holding the Emergéncy ON. Button. The current surge: protection.is - .-
~ overridden and the system ‘must rely . .on the thermal overload in the Mams Swrtch Thrs is
-~ 5-Amps for 230VACISOHz and 10 Amps for 110VACIGOHZ. . .

@ This is-the. only- module that needs to be replaoed to change a system from one‘f;_'-}""

AC-VoltageIFrequency system to another R

. There is an addrtnonal set of contacts on the Mams Swrtch that is Iogrcally opposnte of the- T
. power dontacts. It is the way the system reoogmzes whether a loss of power is due to

being swltched off or duetoa power-outage T o

1.



K This display is the same as the operatlon dtsplay The first line, however shows battery" )

...577' BatterySystem UPS R A

- The 83 UPS is based on two, 12v/ 17Ah ‘sealed, Iead—acxd battenes They are charged and

;- operatedin series. The manufacturer’s Part No.'for them is’ Panasonic LCR12VA7AP. They:
- "~can also be’ordered directly- from Stéckeit under-the Part-No. 96-405-002.' The: UPS" can .

_— provrde from 20 rninutes to 1 hour 30 minutes.of power for the oomplete system depend|ng'~~
>~ " on the load of the system oonﬁgurahon Line 4-of the COM drsplay inits start menu is the:
) 'UPS menu. The UPS menu has three possnble conﬁgurahons A Y

he:Chargmg stplay

: Batt ryVoltage S n%: 5 A
- - 4| Testin ann Days T HM‘ TH

. |tcap[A*s1/10 . ° annn | 20 2 g ) 'ﬂ,{fﬁr"

1 p[f\wph,‘fsaoi”ﬂ’s . o ‘:A"'50&29 M\g P wd

SN el ¥ b4

" The ﬁrst three lines of the dxsplay are actwe The ﬁrst lme shows the current charge: state of ‘-{-.:- .
_the batteries. The second line shows: how many days are left until the next battery test needs R
to be run. The third lune is-only dtsplayed while the system is actxvely charging.- The formu(a

means that the time capacity, ( t_cap )-of the batteries is “nnnn® Ampere/seconds divided: by . S

10| ([ A*s1/10). This'can be understood better if we convert the rated battery capacrty to .

Ampere/seconds. The batteries are rated at 17 Ampere/hours. This -is - 61,200

. Ampere/seconds (17 x 60 x 60). If the current capacity of the batteries were exactly that the -

display would show “t_cap [ A*s ]/ 10~ 6120 A displayed value greater than 6120 is -

-good. When the batteries get down to 6100, it's time.to consider replacing them. The ‘error
. message “Charge time too long" appears when the’ mapacrty gets down 0 600070r less. When N

the battenes are fully charged, line'4 is not dxsplayed . 5’ 200 .

The Operatxon Drsplay

Reserve [imm] - himm- |

~ |Battery load; © = - nn% | - .
(|E xemeDtsch ¢ No | > .

”
'\

th!e m UPS Mode, the operahon dlsplay is shown The first line shows‘the Ume feft on’ thei.:'. “

batteries at the present battery load (shown in the second line). Extreme- drscharge line 3 of

. the display, can be switched back and forth between YES' and NO. It basrcally is allowmg the .. B
“batteries to be used beyond their normal cut-off point. Obvxously. this is Jintended “for . -

' emergency situations where AC power is gone and the reserve time’is mnmng out The | ¢

" batteries may need to be rep!aced aﬁer runmng m extreme dxscharge mode A

. Do e LR
P 7 . :' . N
ER H PR

‘Thefsta'rtwi'thqu"t thalns Dishlayi \
| e Battery Voltage e o nn%'.
: B Battery load: - : nn%

voltage instead of reserve time. -



__S/—// Battery Sysiem, 'U..P-.s. (cont;d)?, |

 Every 120 days the battenes will need to be tested The test generates a new “t mp val
from which the reserve:time and battery load are calculated. The battery test adapter_
connected to the E/P-Pack and the test started as described in the Operator’s Manual “The

. 339, 200W w:re-wrapped resrstor will draw apprommatety 8 Amps of current dunng Phase
of the test. . - ) . ) A . o

e 7 10A, slowsblow
R o —
Lo R
2 . 9500 - | -a30|
— — ‘ll 200w
3
g

- Schematie of the Battery Test Adapter

100% — e e

Ca

" cut-off

fimed phase:

A

¥

Phase 1] . " - Phase2” . . - Re-Chargrng 5

e The BatteryTest-Cycle

~.The rnformatron from- the battery test is" stored in the X24COZ EEPROM (IC11 on the::

“SAK 9401 circuit card in the UPS Control Module, Part No.: 93—484~102) This EEPROM is™ -
accessed only. at power-up of the system. This occasionally results rn some confusron for o
Perfusronrsts who aren't aware of how the system works . . wE { L N

_‘;"' .Drrectly after the battery test has ‘run ovemlght, the system is swrtched off wrth a “Test m o

. 120:days" display, A few minutes later; the system'is switched back an and the drsplay e

o - 'shows 1 19 instead of 120 days. “The test wasactuatty run the day before. . ; LT

Tt the date is changed for any ‘reason, thé “Test in nnn days® drsplay does not

. - automatxcauy read;ust; onty when the system is then swrtched off and then back on K

KT



' "] current-
| it unit
) 7] switch on
. |'confrol
C .




. 7*"Electronic Pack S3: -

CELET Moddle functions;‘- S

:?';31)SAS _ Akku switc h Sl L

functlon AR

::'{’{.; _ IR _ - power falls the akku is swstched on by Powe
L SRR “‘eg. If poWer is back swntch off for the akku, Ay

- the srgnal for power facl comes from SAL l SAN -

- before akku is extremly doscharged the SAK prowdes S
s«gnal forAlarm ,,wammg extreme dascharge“- T ,

-ifthe automatnc swatch for akku onis: defectwe (eg. power cn D
.without mains does not work), the akku is switched on".
manually by the emergency button“ on chargmg module
Cnof sN . :‘“ o o ] ’ - _ L

\'2) SALISAN Charanq module 'F:_.

frontpanel

-‘_display:; - chargmg
. - -power ok
- UPS on
- swrtch for emergency on I off
T swutch fcr power on wuthout mams

- c|rcu|t breaker for chargtng umt (SAL) -

fUnction -

= chargmg control for akku (SAL) LED is bhnkmg whtle o
- chargmg, Jf LED is. on the akku is charged el :

- when ever needed akku |s m chargmg mode'

‘ ,‘- if the LED (charge) |s off hardware fault SA o

-if CIr‘CUIt breaker jumps out hardware fault SAL

. -

EE nf DC drops (to around 18V), DC faulure akku on and alarm (SAL) -
. remark fau!t in SAL causes non chargmg to akku i i




L if power - AC'is ok, LED ,.power ok* is on
if LED is off: power f failure ! (SAN) S

hardware fault' (SAN) PR

. =if power fauls whlle system ison sugnal for akku ,,on is initi

(powerfall) by SAN; - - :
Alarm for powerfall 1s on, warnmg UPS LED ,,U PS =
-if the system is needed but for the moment no AC—powe
avadable the switch ,,powe:’ on wathout mams“ can be 'us d
A|arm for UPS wammg is on and dlsplayed (SAN)

-if ACapQWer‘ss' ayallable or back.after, fatlure, UPS - w‘a'ftjniﬁgij's__
off; IR L , RS,

SR ~temperatere,'contr9! of 9kku.,sWi.tcl_5 for SAS by SAL ;

-,

| 8)SAK: UPScontrol_ | e
' frontpanel , o .

-dlsplaytwoduglts N '

ol 0 LEDfault - . - C

s

- LED chargmg /0% (dlglts show value %)

-<LED run ,,mm“ (dqgnts show the the mmutes Ieft for runtlme of
akku) ‘ -

- LED Alarm . f- o AR ,: .

SR AL - switch for wammg runttme (5 mm) the acoustxc alarm as offfor
SR T - minutes; - , . ) ;

e gj:_ . ~ function

- control for runtlme of akku |f pOWer falls ’

- chargmg I dlschargmg values control and d|splay

| = akku test control akku test procedure ‘ % ' SRR
kel



4) DC/DC - _ Modul L _..‘:;_;*- Sl j_;]{'.

functlon

remark every pump has lst own DC ! DC module ! ‘_

.A L -_. - o -,{
. .o : - :

frontpanel

S G .LED*5V
S o " LED+12V .
g ’ LED-12V - . e o
- LED+24V . - . ' ‘
LED Temperature fault (blmkmg) R
switch for temperature alarm acoustlc off

5Lower Module (TSE) T S

- function - - : - | o Co o
| - power set up coutrol | |
- transformer control wuth current llmlt
‘ - filter for AC | T _:‘-3_- . :

_ frontpanel

Tego A . 1 . . .

- - power connector for mains
| | - mains' sWitéh’-— ,. ~ ‘
- LED error for. set up electronlc
. ) Mams power on lf LED error |s on. bypasses the electronlc
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R(A-Connector'=~ o

1 4w - RIAConnector
R , (top vxew)

‘(rear view) "

N .+ RIA<Connedtor. .
- : e ' ,_.;_(sideview);j_: I R

Raplaccmcnt of the SAS 9405 Battcry Smtch Card

1 _Tha SAS 9403 Is now ln vcrslon "5" The LMIConncct:ors have bccn rcplaccd with a KlA—Conncctor. |

¢ The Individual, !cads must be rcmovcd from the two:old LM connaator blocks and rcattachcd in thc -

S 1. sameorderto the single-RIA connector. The LMl blocks were 4-pln conncctors. The RIAconncctor is
o an 8-p1n block. The RIA has a bcttcr contact 6ystcm and locks morc 5ccurcly on to. thc card TR
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ST Roller:and Dotble Head Pump Error-Codes = .-

General lnforrnabon" A
o SIng!e Error Codes. : * T AR : SRR

““The etror Godés d(splayed on the front panet of the .517' Roller- and Doub!e Head Pumps arein the 'f: .
P “format “Ertor code XXXXXX*. The 6-digit number indicates where .and what type of failure has.been R

- detected. Normally. the pump will stop after the first detected failure. This means that,in most oases
the error code- number wﬂl be ejther a ‘1“ a “2“ a“4" ora®g". A zero. means no error detected

omblnatlons” B - ;_f{' ;-.

EPST AN

Lo -,. N

: . Error Code Number contalns single errot code(s) listed below it

> 1] 2|3:]4a|s|6|7|sle]|a|lBlc|D|E]F]
; 2y 4t 2t )e )21 l4af 121
' A T2 lala]2 1elsl2l8la]4]|2
Bk ] e "l (e84
. T8

" As you can see, efror codes 1, 2, 4, and 8 contain only the smgte codes 1, 2, 4 and 8 respectrvely

Error code 3 contams 1 and 2. Error code B contams 1, 2 and 8

The Error Codes. .

First Dlglt‘ '
;1QQQOQ .

200000
400000

800000 -

) ' Rated Valué Error‘ o

_~Error in program sequence

: _Pump number faulty

‘MAX compérient failty - -

Second Dig it: - i

. 010000
' - 040000

. /080000 .

' .Run"a\_ﬂay_’_error‘ (me.an):

" Runaway error (peak) S 3
SRR 'AxvmwﬂmwapmmmmmmemmngQMmg
j.the PKR 9302 card.. =

" There i$ either a mechamcal problem (belt or beanng)'i. U
or the index sensor or;the PKR 9302 card. Check the .
C movement of the pump head by hand.. .

. Wrong diregtior of rotation

. Index’Sensor error.

‘-The speed potentxometer is defectxve or the rated
,;.value momtonng circuitry on'the PKR 9302

.}_Th:s isa problem in the PKR 9302 card

"This is, a problem i in the pump connection stnp .of the’

‘consolé base, the power/srgna( cab!e of the pump. ‘or
l_onthePKR93020ard - SO N

.

© The average value’ pump speed exceeds the rated

value This is a problem wrth the PMS 9309 card or._

the PKR 9302 card

. One’df the MAXIM le on’the front panel has s gone o
B bad or there isa problem on the PKR 9302 o

Error codes can occur in combmatlons This will usually happen rf two errortcondltrons are detected |

. 'Stmulmneously The. tab!e below shows whrch code numbers (1 2 4 or 8) are present in each of the
combmatxon codes . :

The peak value pump speed exceeds the rated-tt" R

 If the pump has ‘Just been serviced, recheck the motor
leads to. ensure. they have not-beén- reconnected

incorrectly. Otherwise replace-the PKR 9302. '

P
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o

t

_("f’j‘

: voog_ooq_} :

7004000

000200

W

| _S7i7Roller- and D_ouble'l-,lea'ol Pump Error Codes |

Third glt:

001 000

o Wrong' RP. 'addre_s'e .

oosooo Notused
Fourth Dlgrt' ' T
ooo1oo '

000400

~'000800. -

. Fifth Digit: "
. 000010 -

*-000004

" PFC pulse too fong . -

.4

Start key has ,gotten caught

: Relay test RP faulty

Relay test CP faulty

(A[l of these problems are on the PMS 9309 card) -

i ( ll of these problems are on the PKR 9302 card)
Tmeout senal interface .

' between the PMS 9309 card and the PKR 9302 ca d:

. if.a PFC module is bemg used ‘and the average‘
':meaured flow rate increases rapidly, this error: cod

PMS 9309 card » DT
- This’ emnor. code means that the dlrectlonal ONIOFF 'A

This is a problem with the addressmg of data traff

will be drsplayed "The, problem wrll llkely be- on the'

key on the front_panel is hanging in ‘the’ “pressed*” :
position. This_ is a problem on- the front panel or
the PMS 9309 card. : ‘

Ore of the two relay tests-on, the PMS’ 9309 has E

falled The PMS 9309 circuit card is the problem

~ One of the two .relay tests -on- the PMS 9309 :has :

failed. The: PMS 9309 c:rcurt card is the problem i

000020

000040

© 000080 - "

" Sixth Digit:
©7000001 *.

000002

0008

. Start-up test RP-failty

- Index Sensor érror

Reference voltage faulty

Sérial error (cRc + lnv.‘)

A‘ﬁm‘eotlt serial interface ~

v

e

- Wrong d‘feCt'OH of rotation )

A

f‘ . PR .

- . Thereis elther a mechanrcel problem (be.t or beanng)' RN
“or the index sensor or the PMS 9308 card. Check the L
" movement of the pump head by hand

The AJD conversion reference voltage on: the PMS'.-' T

- -9309 card is out of tolerance Replace the card

“This is a problem with the recelpt of data from the L

PKR 9302 card. The problem here is the PMS 9308.-

. The PMS 9309 has failed the start-up test The
- problem ison the PMS 9309 card

 The comrunications inferface between the PMS 9309‘. L
. ‘card-and the PKR 9302 card has a ’ameout error The;_ e
. problem is on the PMS 9309 card

If the pump has just been servrced recheck the motor BT
leads to ensure they have -not. been reconnected»‘. e

I A e : lncorrectly Otherwrse replace the PMS 9309

This problem is a diffeferice between the-two halves':'-li. o

--of the. tandem potentiometer. The problem here is -

T S . .eltherthe potentrometer rtselforthe PMS 9309 -

‘Rated Val./Actual \{aliferr_f:r‘f "_The difference between the- rated value and the' S .
oL e e R0 measured value of the pump speed is- too large

problem is the potentiometer or on the PMS 9309 ) Y ’ :
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sl Pumpen-Antnab .
g_. SIII Pump head dmve train -

Taktochdbe wlnd von Ha!leeneor abgclcm
.Tim(ng Gcar to md bythcﬂaﬂ scneor

- Hallscnsor f‘ut‘ d:c
_ Drcmhlmgdu%
und, Anzeige. it
-Hail wnoor for the =

Motomn (thc moto&) ‘

4 : s KF{ :PMI GIZMALR o205 )
und 4 Zahnscheiben. . : : :
The reduction from the. - . .
- motortothepump head - - - - = vl
is across 2 toothed belts ERANRY - ) . LT
and 4 toothed pulleys. - - N TN T y - ‘ SRR
* - = 2 St Magnet-Knopfc wcrdcn abgdcson ’
‘ LT -.von Indexsensor-um_die Drehzahl dcs
NSy Kopfcs fiir die Anziege zu ermitteln, .
' . : S : : - 2 magnetic buttons arc read by the .
1“.4“-5*’“50“ zur - = : index sensor to. e RFMI;_F’M
- Uberprifung der (C. . Y)) - . information to e dlsplay
- Drehzahlregelung ) — " - “4VN
und Anzeige. i - A Lo
+ - . Index sensor for : ) =1 NG R
" checking the. I - '.’
-motor speed ) ' BRI ‘ :
coritrol and display. -, o
. EM Dcr Fum cnkopf
d © The pump head
Die Uécﬁsctzuné fur die Sill Pumperi: )
Rollérpumpe: 2 x 71422 (2 X /B,2272727..) = V10415 N
: -Doppclpumpc 2x60Ne ( 2x1/5,555333. ..) = 1141
! Thc Rcduct«an ratwn of t:hc 5!11 Pump 4 dnvcs _ . e
S Roller Pimp: * -~ 2x7k22 (2 x13.22727..) 10415 e

DoubchcadPump‘ 2x6018(2x15.535 )—Hﬁﬁ :

< . )

Der Sl Dlrckt-Antncb /The Sl d(rcat drive .2l ~
. Der Pumpmantncb ist lber Zahnncmcn mecnschlupf kommt dcswcgcn mcht vor
© The pump ‘drive uses toothcd belte. As a rcsult thm is no 5I|ppagc.

L - ©
- NI
RN Ly

Ly



- -Cylinder head Allen screw, M4 X 20
lnbus VA, M4 X 20" '

- 'Toéihed wésﬁer.'M4 '
L -Zahnscheibe, A 4, 8

o ‘.f :Set screw wl spnng—mounted beanng. M5

o Druckst(lck R ,

" Retainér block ,
. Halterung fiir Pumpenkopf

Helical spring, 4 4x0, 25 x 8. Omm
Druckfeder 44x0,25x 8, Omm

-

-Top View - T Bottom View
Ans:cht von oben - Ansicht von unten

: 3 {_Retamer blockl Halterung f Pumpenkopf

hY

Settenanstcht

.,- ‘s Ry

..4.,. R
R

""s;devéw T ”

x‘;?_’ o ‘f, T | The assemblyshown above can only be ordered "
EE . as a complete umt under the part number 10-61-40. v

Die oben geze:chnete Baugruppe ist nur komp[ett RPN
- . unter der Bestellnummer 10-61-40 erhé‘lthch T

Y i‘,'_"'
SRR '

YA A A4
’

LKool dhommngmdiond,

pA

‘Setscrew :
“wl spring-mounted beanng
' Cut-away vnew U

'Druck_stﬂck.‘
.Schaittdarstellung’

. Tt
“1s

L e
.

Y
.

i R ieliz, 97 K
M DBR(EN .

.. 6% /'CTNST ‘ ‘.'_ . oy

“§ cneondo

. e

HALTERUNG F'UR

i

F’UMPENKDF‘F’, KDMPLo.
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_7177 Pumps - Dlsplay Memo'y

E 10-60-00 . 9.33.5.-03"2;
L =MMs' — T
. * . Both . .

F1 |— Fine Cal.

Se e . [F2 F—Finecal. | -

e The fixed tublng ‘'sizes share a ‘common’ memory reglster Usually, the ‘

HLM will be set'up a specific way every day Thxs memory system saves
on memory.

e F1 and F2 each have their own memory reglster to allow a non—standard o

tubing size to be entered and saved. - -
g o __SW' Pumps : Nominal Flo_w Values! T
- 10-60-00 T 10-65-00 RN

tubing size flowrate = - tubmg size’ - ﬂowrate

t4 1346 mRev. . 4. 6.40 miRev.

(L e 27.91 miRev.” - 5/16*° . 9.0 mlRev.

12« . 4548 mlRev. -
5/8 - . 64. 86 ml/Rev-;

s The 10-65-00 DHP can only be used thh tubmgs up to 5/16* inner

_diameter. Larger diameter tubings will not ﬁt mto the msert block 5/16“ '

“ tubing must be sulastlc (smoone) to be used
.__$Ill Pumps Bar Graph Dlsplay

e The bargraph dtsplay moves forward or backward at each transmon from a
L 5to 6 (or6to 5) RPM eg 15 - 6 RPM 15 16 RPM 25 26 RPM, etc

s;;g;v~ DDDBDBDDD



