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Sarns'™ 9000 Pertusion Systemn Service Manual Section 2. PC Board Performance Specifications

2-1. Power Control Board

Performance Specification 16503100
PC Assembly 16464401
See Schematic 16464600

Functional Description

The Power Control board consists of the logic for controlling the switching of the power supplies, battery,
and LED's. It also contains: interfacing of the CPU and Central Display; the -12V DC/DC converter; power
distribution from the DC/DC converters to the STD bus and interface Motherboard; power from the battery
for the Fixed Panel Display Right Side; and power from the 12V DC/DC converter through a fuse for the

Central Dispiay, left and right fans.
Physical Description

The Power Distribution Board consists of a 6.25° {15.9 cm) by 5.0° (12.7 cm) printed circuit board, double
sided, with 2 ounce copper. The card is mounted on a metal plate on top of the interface card cage.

Electrical Description

The commons of the DC/DC converters are tied together on the Power Control Board. This is the only
location that these commons are tied together.

Power inputs:

+24VDC (20 to 27 unregulated) “Uninterruptible Power”

+24VDC (20 to 27 unregulated) "Switched Battery”

+12VDC = 1%

+5VDC = 1% .

Power outputs:

+24VDC (20 to 27 unregulated) *Uninterruptibie Power”
+24VDC (20 to 27 unregulated) “Switched Battery”
+12VDC £ 1%

+12VDC = 1% "+ 12v Fused”

+5VDC = 1%

-12vDC £ 1% @ 0 to 1.25A

The environmental conditions of the Power Control board are listed as follows:

]
Operating temperature = G6°C to +60°C
Storage temperature = -55°C to +85°C
Noncondensing relative humidity = 5% to 95%

April, 1331 Page 2-1



Section 2. PC Board Performance Specifications Sarns™ 9000 Perfusion System Service Manuai

2-1. Power Control Board {continued)

Interface

The Power Distribution board is mounted atop the interface card cage on the Front Tray assembly. The
numerous connectors on the board are summarized as follows:

J1 to Right Fixed Panef

J2 to Power Distribution board
J3 to interface Motherboard

J4 to STD Card Cage

J5 to Right Fan

Jé to Left Fan

J7 from +12 voit DC-OC converter
J8 from +5 volt DC-DC converter
J9 to Central Display

J10 test points

J11 to CPU card

Theory of Operation _
The control circuitry on the board is powered by switched battery power. The logic is powered by +5 voits.

" The front end of the 5V circuitry is comprised of the voltage comparators (U11). The power-up comparator,
U11, pins 2, 4, and 5, is used to provide a power-up reset that resets the circuits and tums on the power

system LED's for three seconds.

The other three comparators of U11 compare the voltage of the power supplies to a fixed reference {the
voltages of the power supplies are divided by RN2 and RN3). The reference voltage s provided by U12
(1403). This splits the supply voltage (5V) in half to derive 2.5V. When any of the power supplies drop below
their threshoid voitage, 19 + 1 voit, the cutput of the appropriate comparator switches high.

The AC signal is detected by the comparator, U3, pins 1-3, and U180 which is set up to be a retriggerable
monostable multivibrator. The square wave from U3 continuously retriggers U10. When the AC fails, the
output of U10 (LMSS6C), pin 5, switches low after 25mS (+25%) from the time it was last retriggered.

The outputs of the comparators and AC detect circuit are the inputs of the logic circuit comprised of US
(74HC175), UG (74HCTOO, pins 4-6, 8-10), U7 (74HCT10), U8 (74HCT10), and U9 (74HCTOC; pin 8-13). This
circuit implements the switching scheme described in the functionality section, 11.3.1. The clock for this
circuit is provided by the other half of U10 (pins 8-13). This side is set up in an oscillator configuration. its _
frequency is approximately 204Hz (+ 25%).

U1 and U2 ULN2B03A high voltage open-collector buffers used by the logic circuit. They are used to tum
the coils of the relays on the Power Distribution Board on and off. They are aiso used to turn the LED's on
the Fixed Panel Display Right Side on and off. U6 (74HCT08 pins 1-3, 11-13) is used to turn on the LED’s

during power-up.

Page 2-2 April, 1991



Sarns'™ 9000 Perfusion System Service Manual Section 2. PC Board Performance Specifications

2-1. Power Control Board (continued)

Theory of Operation (continued)

The amount that the battery assists uninterruptibie power is controlled by op-amp U4 (LM358}. When Vps
{the power supply voltage that is normally supplying uninterruptible power) drops below 20V, the op-amp
output (BAT.ON}, U4, pin 1, begins to drop in an attempt to make the voltages on its inputs {pins 2 and 3)
equal. If Vps stays below 20V, the op-amp will lower its output to its minimum level (0V). The power FET that
separates the battery from UP on the PDB is controlled by the BAT.ON signal. Since its is a P-channel, the
jower the BAT.ON signal goes, the more it turns on. The amount of power supplied to UP by the battery is
thus proportional to the level of the BAT.ON signal (i.e. the lower BAT.ON goes, the more that UP is supplied

by the battery).

When the battery is running the system and its voltage gets befow a certain threshold point, a safety circuit
shuts down the battery power until the AC power comes back and the level of the battery raises above the
threshold. When the battery reaches the threshold point, it is close to being fully discharged. At this point,
the battery only has a short time (the exact amount of time depends on the load) before # is completely
discharged. Depleting the battery to a completely discharged state will shorten its lifetime and would not do
much good anyway, since it could only run the machine for a matter of seconds after the threshold have

been reached.

Comparator U3, pins 5-7, detects when the battery drops below the threshold which is set to 20V. When this
happens, the output of the comparator switches low. This state causes the output of NAND gate U9 (pin
3) to go high. The output {BAT.OFF) is latched by a D fip-flop in U5 (74HC175} and NAND gate U9, pins
4-6. BAT.OFF causes the output of op-amp U4 (LM358}, pin 7, to go high (Vbattery-1.5V), thus tuming the
BAT.ON signal (U4, pin 1) almost off. When this happens, all of the nodes supplied by UP tumn off and thus
protect the battery from being deeply discharged. Uninterruptible power will stay off untié the AC power

returns.

Calibration Specification

The Power Control board requires no calibration or configuration. The board has a number of test points
for manitoring supply voltages and signals.

J10 is a 6-pin MTA-100 header used as a test connector, with the following signals:

pin 1 § volts

pin 2 2.5 volts

pin 3 CLOCK

pin 4 POWER-UP RESET*- -
pin 5 AC FAILURE*

pin 6 POWER SYSTEM COMMON

(Note: The *** at the end of a logic signal name indicates a signal that is low when asserted).

Four other test points, for the DC-DC Converters, are on individual pins: + 12 volts, -12 volts, +5 volts, and
DC-DC Converter Ground.

April, 1991 Page 2-3



Section 2. PC Board Performance Specifications Sarns™ 9000 Perfusion System Service Manual

2-2. Power Distribution Board

Performance Specification 16503200
PC Assembly 16481801
See Schematic 16480900

Functional Description'

The Power Distribution Board contains the circuitry and connectors for distributing a basic +24 volt power
(either from AC mains or from battery) to devices through the circuit breakers. These devices are: pumps,
auwxiliary outlets, central and auxiliary fans, OC/DC converters, and occluder. A spare connector is also
included to power a spare device (through the spare circuit breaker). The board also contains battery
charger circuitry, charge status monitor circuitry, and the relays that switch power supplies in the event of

one failing.
Physical Description

The Power Distribution Board consists of a 127 by 5.75" printed circuit board, double sided, with 3 ounce
copper. The board is mounted to a metal plate on top of the interface card cage. The board features a fuse
(F1), four relays, numerous connectors including two terminal biocks, and three voitage regulators on heat

sinks.

Electrical Description

The operating conditions of the power system are summarized as follows:

Power in: PS 1,2 and 3 = +20-35VDC @ 0-20A

Power in: battery charger transformer = 33-45VDC @ 0-3A

Battery power in: = 20-27vDC @ 0-50A

Battery charging out: 27.2 to 27.6 VDC @ < 205 mA (floating mode)
2.2 10 3.0 Amp @ < 27.2 YDC {max current mode)
(Battery voltage is prevented from exceeding 30 volts during charging by an
overvoltage shutoff circuit )

Operating temperature = 0° Cto +60° C

Storage temperature = -55° Cto +85° C

Noncondensing relative humidity = 5% to 95%

Page 2-4 April, 1991



Sarns'™ 8000 Pertusion System Service Manual Section 2. PC Board Performance Specifications

2-2. Power Distribution Board (continued)

interface

The Power Distribution Board is mounted atop the interface card cage on the Front Tray assembly. The
numerous connectors on the board are summarized as follows:

J1 from Capacitor board

J2 to negative battery terminal (terminal block)
J3 to circuit breaker board

J4 from circuit breaker board (return})

J5 to occiuder

J6 spare

J11-J7 10 pumps 1-5, respectively

J12 to auxiliary fan

J13 central fan

J14 auxiliary outlets

J15 +12 volt DC-DC converter

J16 +5 volt DC-DC converter

J17 to main circuit breaker

J18 to power regulator (an LM317HVK)

J18 to positive battery terminal (terminal block)
J20 from battery charger transformer

J21 to Power Control board (26-pin ribbon cable)
J22 test points

The connectors to the batteries (J2 and J19) are 3-screw barrier strip terminal blocks.

»

Theory of Operation

Power from the power supplies comes onto the Power Distribution board and is routed to relays K1 and K2.
Relay K1 is used to switch between PS 1 and PS 3. K2 is used to switch between PS 2 and PS 3. PS 1
usually powers Pumps #1 and #2, DC/DC converters, and Uninterruptible Power. PS 2 usually supplies
Pumps #4 and #5, Central and Auxiliary fans, Occluder, and Spare. When K1 ar K2 switch, PS 3 takes over
the loads of the other power supply and its original loads, and Pump #3 and auxiliary outlets, are dropped
out. These relays are switched when one of the main power supplies fails.

K3 and K4 are used to switch between the power supplies and the battery. These relays are switched
whenever there is a loss of AC power.

The relay-controlling circuitry is located on the Power Control board.

Uninterruptible power is the power to the main computer, displays, and the energizing coils of K1-K4. This
powaer does not get interrupted when power is switched between power supplies or from the power supplles
to battery. The power 1o the other devices are powered through the relays. When a relay switches, there is
a glitch of power to those devices powered by the relay. This is the time it takes the relay to flip its contacts.

Uninterruptible power is normally supplied by PS 1 through relay, K1, and power diode, D6 (MR2404F).
When K1 has switched, PS 3 provides the power to the uninterruptible supply. This supply voitage is labelled
Vps. The battery can also supply uninterruptible power through J17, Q3, and D5. J17 goes to the main
circuit breaker and acts like the “on" switch to the switched power battery. Vps is monitored by control
circuitry on the Power Control Board. When Vps drops below 20V, the controt circuit turns on the power
FET, Q3 (MPQ8P08 or IRF3531 or equivalent), and the battery then powers the uninterruptible supply.
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Section 2. PC Board Performance Specifications Sarns™ 9000 Perfusion System Service Manual

2-2. Power Distribution Board (continued)

Theory of Operation {continued)

The battery charger transformer AC voltage is rectified on the PDB by power diodes D11 and D12 (P600D).
The voltage is rectified to 33-45VDC and is filtered by capacitors C7 and C8. Two capacitors are needed
because of the large surge currents. A 3A fuse (F1) is placed after the capacitors to protect the circuits
supplied by this node. This node powers the battery charger control circuit through a resistor programrnable
voltage regulator (LM317T; TO-220 package). This node powers another resistor programmable voltage
reguiator (LM317HVM; TO-3 package). This power regulator charges the battery through a relay, K5. This
regulator is self-current limiting to about 2.2-3A.

The battery charger is a three-stage charger. Its three stages are: 1) Fioat; 2) Constant Voltage (fow charge
rate}; and 3) Constant Current (high charge rate). The modes are determined by the amount of current
flowing inta the battery from the battery charger and the voltage of the power regulator.

Float mode is defined to be when the battery charger current is less than 20SmA. The power regulator is
set to 27.2-27.6V during this mode. The amount of battery charger current is detected by a 0.20 resistor,
R13, placed across the battery common and the battery charger common. The voltage drop across this
resistor is directly proportional to the current and is amplified by U6. This amplified voltage is compared by
the fioat detect comparator, U5 (LM339), pins 8, 9, and 14, to a 2.5V reference voltage. The reference
voltage is provided by U3 (1403). If the voltage across R13 is below approximately 41mV, the flcat detect
comparator output will be high. This state is ANDed with the LED'S OFF* signal (explained iater; the *
indicates active low) through gate, U2 (4081), pins 12 and 12. If the LED'S OFF* signal is high, the output
to U2, pin 11 will be high and the transistor U1 (MPQ2222), pins 12-14, will tum on causing the ficat LED
to light. It also causes another transistor, U1, pins 1-3, to turn on, which programs the output of the power

regulator to be 27.2-27.6V.

When the power regulator is supplying its maximum current to the battery, its output voltage will drop to
the level of the discharged battery. Thus, when this occurs, the voltage of the regulator will be less than
27.2V and the current will be 2.2-3A. Constant Current mode is defined to be when the voltage drops below
26.3V (3%). This state is detected by the constant current detect comparator, US, pins 2,4,and 5. The output
of the power regulator is divided by R15 (10.0KQ) and R16 (1.05KQ), and this voltage is compared with the
2.5V reference. When the output of the comparator is high and the LED'S OFF signal is high, the output of
the AND gate, U2, pin 4, will be high and tum on the constant current LED.

Constant Voltage mode is defined to be when the battery charger current is more than 41mV and the output
of the regulator is above 27.2V. Therefore, it occurs when the float detect comparator and the constant
current detect comparator outputs are both low. When this situation occurs, the output of the NOR gate,
U4 {4001), pin 10, goes high. This output is also ANDed with the LED'S OFF* signal (pins 1 and 2 of U2).
If the LED'S OFF* signal is also high, the transistor, U1, pin 8-10, tum on and the constant voltage LED turns

on.

The LED'S OFF* signal is to turn off the battery charger LED's when there is an over voitage on the output
d the power regulator, or there is an AC failure {AC OFF). The battery charger voitage {(output of the power
regulator) is divided by R5 (52.3KQ) and RNG, pins 1-2. The over voltage is detected by comparing the
divided voltage with the 2.5V reference voitage using U4, pins 10,11, and 13. An over voltage (OVER
VOLTAGE®*) is defined to be when the battery charger voltage is greater than 32V (£ 1V). When an over
voltage is detected, the output of the comparator goes low. This signal is buffered through U2, pins 8-10.
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Sarns™ 9000 Perfusion System Service Manual Section 2. PC Board Performance Specifications

2-2. Power Distribution Board (continued)

Theory of Operation (continued)

The rectified AC voltage is divided by R4 (49.9K(2) and RNG, pins 9-10. When the rectified voltage drops
below approximately 29V, the output of comparator U4, pin 1, switches high. The AC OFF and over voltage
signals are NORed through U3, pin 11-13. This output is then ANDed with the mode signals that turn the
LED's on/off. So when the LED' $§ OFF signal drops low, the battery charger LED’s tum off.

Extended periods of time with a battery charge voltage greater than 32V can damage the battery. The OVER
VOLTAGE* Signal, when it goes low, tums off transistor Q4 (ZTX651). The transistor then tums off the coil

of relay K5 which separates the battery from the battery charger.

During normal operation, each of the power suppiies provides 20-35 voits DC. The battery charger
transformer supplies 33-45VDC after being full-wave rectified on the Power Distribution Board.

The battery operates at 20-27 volts during battery operation. A charge voltage of 13.6-13.8V per battery is
required for float and 14.6-15.0V per baftery during recharge.

The commons of power supplies PS1, P52, and PS3, and the battery common are tied together on the
Fower Distribution board. This is the only location that these commons are tied together. The common of
the battery charger transformer is separated from the power supply common by a 0.2Q resistor on the

Power Distribution Board.

Calibration Specification

The Power Distribution board has one trimpot, R3, which adjusts the float voltage from the battery charger
power regulator (LM317HVK, located off-board). .

The board also offers a 6-pin MTA-100 connector providing test peints to monitor the following voltages:
+15v req, 2.5v ref.- and common.

33-45v unreg, 27.85v reg.
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Sams™ mhm-hnswm Flokd Smrbol-hndbook . Séctlon 1 .Sys’térri Charaéteflstlcs:
1-1. System Reviston History ' SRR PRSI

. Starting with SN 4148 ait units were built with 2.3M system sofrware

«  Any centrifugal pump with "Daiphin™ Il" on the module cover has directional flow. features; tiald
service handbook insert 34-9998-2784-2 provides new mfonmton tor tha Delphm"‘ H Modules

» - 4.0M system sofiware started with Central Display 9449 (3M L.D. No. 78-806%5697-5) which has
colored screens; field se_rvioe handbook insert 345_999842;?8&2 provides new display information.
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Sams™ 9000 Periusion System Fleld Service Handbook

Section 1. System Charscteristics

1-1. System Revislon History

Starting with S/N 2000, major chassis and electrical changes were Implemented to meet TUV
regquirements.

All units with serial numbers tower than 3000 that have not been retrofitted with a V-50 upgrade should
have version 1.7 system soffware.

Starting with S/N 3000, ail units were built with the V-50 processor ang version 2.1M system software
instalied.

Starting with S/N 4000, all units were sent with version 2.21M system software instalied. All units with
the V-50 processor should be updated per NFC #001-80.

Starting with S/N 4047, the Level Datector was updated to version 2.3. All others should be updated
per NFC #002-90.

Starting with rolier pump S/N 2423, the pump tongue screws were changed from flat haad stainiess
steel screws 1o Philips oval head zinc plated screws. All other roller pumps should be updated per
NFC #003-9Q. ’

Starting with S/N 3058, all units were sant with the new style lamp. All others shouid be updated per
NFC #004-90.

Starting with /N 3060, alt units were built with & stablization caster. All others should be updated per
NFC #005-90,

Starting with roller pump §/N 2401, all pumps were bullt with a snap ring installed in the occlusion
knob cap. All other rolier pumps should be updated per NFC #006-50.

Starting with S/N 4005, all unlts were built with longer boits for mounting accessorias. All others should
be updated per NFC #007-90.

Starting with S/N 3000, all units were bullt with 8 modified Air/C, mixer bracket. All others should be
updated per NFC #008-80.

Starting with 5/N 4006, all units were buitt with an improved Communications Adapter printed circuit
board (PC8). All other units with the V-50 processor should be updated per NFC #9K-092790.

Starting with S/N 4053, all units were built with two capacitors removed from the temperature boards.
All other units with the V-50 processor should be updated per NFC #9K-100290.

Leve! transducers are now buitt with two guide rings. Chaeck and update all existing level transducers
per NFC #9K-100390.
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Section 1. Systemn Characteristics Sams™ 9000 Perfusion System Field Service Handbook

1-1. System Revision History {continued)

This page intertionally left biank t¢ sccommodate future updates.
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Sams™ 8000 Perfusion System Fleld Service Handbook Section 1. Systam Characteristics

1-2. System Description

1-2-1. Product Features

The Sams™ 9000 Perfusion System has 5 pumps and a central display enciosed in a console.

Each pump (A) has a separate control and display panel, and a safety cover over the roller assembly.
The central display (B), with both displays and touch controls, is typically mounted on a pole.

The console exterior panel (C) contains the controls and displays for gases, the line occluder, the air
bubbie and level detectors, and the battery.

The consote interior panel (D) comains the pump selection controls, circult breakers, cable connections
and the volume control for the audic alarm.

Accessories mount around the back and sides of the consoie.

Tne Sams™ 9000 Perfusion System is designed for versatility and may be easily expanded with additional
software or equipment. The system will perform the foliowing functions:

Pump biood or cardiopiegia solutions.

Blend gases and control their fiow rate to the oxygenator.

Detect gross air bubbies in biood in the arterial line and s10p the pump.

Wam when the reservoir blood level reaches an operator-set minimum.

Measure temperatures at six sites and prassures at three sites.

Provide battery power.

Display the aortic cross-ciamp time and perfusion time.

Send data to the Sams™ Touch and Record Information System.

Display blood chemistry data from a compatible biood chemistry monitor.

With the appropriate modules instalied, the system aliows control of venous biood flow, pulsatile
pumping, and delivery ot temperature and pressure controlled water to oxygenator and cardioplegia
heat exchangers.
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Section 1. Systam Charzcteristics Sams™ 2000 Perfusion System Field Service Handbook

1-2. System Description (continued)

1-2-2. Functional Description

The Sams™ 9000 Pertusion System allows each pump to be operated Independently or as a system with
information appaaring on the cemtral dispiay. The central display may be mounted In a variety of positions

according to the user's preference.

Elther a roller or centrifugal pump may be designaied for anerial pumping only. Designating a pump as
anerial aliows the safety features, such as the air bubbie detector or the ievel detector, to stop the *arternal
pump®. With pulsatile control, the designated arterial pump wil produce an asynchronous puisatiie flow
according to the speeds, rate, and width time set by the operator.

Designating a roller pump for cardioplegia delivery allows pressure limitation and measurement of the
cardioplegia volume delivered. The system may be sat so that the safety systems will stop the “cardiopiegia

pump” whenever thay stop an "anterial pump®.

Two open channsls beneath the console allow cables to be conveniently routed to the front of the console;
thus connectors for the temperature and pressure transducers, an air bubble sensor, reservoir level sensors,
the console lamp, a iine occiuder, an external computer and a biood chemistry monitor are easily attached

from the front of the console.

The system will blend medical-grades of air (or 85% O, and 5% CO,} with 100% O, to accommodate
memorane or bubble oxygenators. it will display the blend and allow adjustment of the gas fiow rates. The
CO; flush rate is preset at 2.5 L/min but may be adjusted by a trained technician.

With an air sensor around the arterial line, the system can detect gross air bubbles In biood in the arterial
line, indicate a waming, and stop the anerial pump. With level detector sensors on & rigid reservoir, the
system can sense low fluid levels, indicate a tow level alert, a low ievel alarm, and stop the arterial pump.

The system will monitor temperatures of the patient or extracorporeal circult when a temperature probe Is
attached to the appropriate system connector. Three connectors are predetermined for arterial, venous, or
cardioplegia temperature monitoring; three awdiiary connectors aliow the operator to salsct their use. The
temperature readings will appear on the central dispiay.

The system will monitor three pressures: anterial line, cardioplegia line, and an auxiliary pressure. The
Operator may set pressure limits for the arterial and cardioplegia pumps which will signal an alert or trigger
an aiarm and stop these pumps. The system will not monitor pressure during putsatite flow due 1o extreme
pressure variations.

With the line occluder installed, the operator can adjust, rapidly or gradually, the biood fiow in the venous
line.

With a compatibie blood chemistry monttor connected, the systemn will display blood chemistry intormation.
With the Sarms™ Touch and Record Information System attached, data from the systerm may be stored and

printed.
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Sams™ pD00 Perfusion System Fisld Service Handbook Ssction 1. Systam Characieristics

1-2. System Description (continued)

1-2-2. Functional Description (continued)

With water mixing instalied, hot and cold water from a wall supply is mixad for use w_!th cardioplegia and
anerial heat exchangers. The system limits the outiet water 10 & preset pressure, activatas an alert it the
temperature exceeds 43°C, and may decrease the outiet fiow If there is significant decrease in the coid

water supply.

The lamp will lluminate the oxygenator, even when using battery power. All of the wheels swivel and two
lock 10 securely position the console,

The stainiess steel, plastic, and mambrane surtaces are easlly cleanad. Gaskets around the pumps and an
internal plate protect the slectronics from any spllied fluids. Individual safety covers protect sach roiler

assembly.

The system has many satety features in addition to those aiready mentioned. The pumps are designed 1o
increase speed gradually - never suddenly. Safety indicators warn the operator when a power supply has
failed or the battery is discharging. Separate circult breakers provide overioad protection for the occluder
maotor, light, battery, the fan and the five pumps. An auxdliary AC-DC power suppiy is avallable to suppiement
either of two main AC-DC power supplies If necessary. The battery pack is constantly being charged when
the system is in operation; if an AC power fallure occurs, the battery pack will automatically supply powar
to the systermn with all the control and display information retained. In case of an electronic fallure, the central
displays may be lost but the gas bDlanding controls, the pumps, air bubble detector, level detector, and
occluder will function,

1-2-3. Theory of Operation

Each of the pumps has overcurrent protection from a circult breaker, and a safety circult to sense overspeed
and stop the pump. The dighal and alphanumeric displays of the pump are comtrolied by the pump's
microprocessor. Any pump may be designated for anterial use, allowing safety systems to stop this pump.

The operator sets a number of parameters which the microprocessor-based systemn uses to adjust the pump
speed and to interpret pressures, temperatures, and fiow rates. With pulsatiie control the system will vary
the anterial pump speed over time. The system wil interrupt the pump or display messages ¥ pressures,
temperatures, fiow rates, or ¢ther alarm parameters are excesaded.

For temperature monitoring, a thermistor located at the tip of each telethermometer probe senses external
temperature. When there is a shift in the external temperature, the eiectrical resistance of the thermistor
changes accordingly. This resistance change is measured by the temperature probe module and transmitied

for display.

For pressure monftoring, the transducer senses pressure and converts the pressure signal to an electrical
signal; changes in the electrical signal are measurad by the pressure module and transmitied for display.
The peristaltic action of a roller pump imparts a pressure waveform into the system; the magnitudse of this
wavetorm depends upaon the tube size, monitoring site, pump fiow rale, components (Including cannulation)
used, line lengths, etc. To minimize the effects of this waveform, pressure channels are sampied several
times per second and then the average of nine samplas is dispiayed. Pressure limit alerts are based on the
last average reading whereas pressure limit alarms are based on any two consecutive samples.
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Section 1. System Characteristics Sams™ 000 Perfusion System Field Service Handbook

1-2. System Description (continued)
1-2.3. Theory of Operation (continued)

To detect gross air bubbles, an infrared light is sent out toward a photodiode recaptor. Normally the light
is blocked by biood in the arterial line; if air bubbles are present or if clear or iow hematocrit (see
Specifications) fluid is being pumped, the light will pass through the air to the recepior and trigger an alarm.
Extreme care should be taken when pumping such fiuids as &t is necessary 1o turn the air datection ofi.

For pas fiow, the inlet pressure of the air (or 85-5) and oxygen are balanced; then these gases are blanded
by a2 manually adjusted proportioning valve. Total gas fiow is controlled by a manually adjusted neadie vaive.
Three electronic mass fiowmeters measure the actual fiow betore blending and the total fiow of biended gas.
The values for total fiow and FiQ, are calculated by the centra! computer from the flowmeter signals and
then transmitted to the central display. FiCO, are calculated and displayed when using 85-5.

For level detection, an uftrasonic sensor is coupled to the outside of the reservoir with an uitrasonic gel. A
signal is transmitted through the wall of the reservoir. if fiuid is present, most of the transmitted signal is
dissipated through the fiuid and a small signal retumns to the sensor. A large retumning signal indicates the
presence of air, efther inside the reservoir or batwesn the sensor and the resarvoir wall. Because the
ultrasonic sensor functions regardless of the hematocrit, ievel detection may be tested during sat up of the

system.

For the line occluder, the distance the occluder mechanism exdends s converted into a percentage of flow
tor fluid in the line.

For centrifugal pumping, the module controls and provides power to the drive motor, which then turns the
pump impeller. The spinning impelier of the pump imparts rotary motion to the Incoming blood, containing
and directing the blood through the outfiow port. inordinately high outflow resistances, such as camping
the outfiow tubing, are not accompanied by high pump pressure increases.

The flow sensor emits an uttrasonic signal from a transmitting transducer; the signal refiects off the red blood
cells to the receiving transducer. The Doppier shift of the ultrasonic "scho” relative to the fiow velocity

determines the blood flow rate,

For water mixing, a vaive manualiy mixes the water and a thermostatic element compensates for small
changes in the inlet supply. Pressure regulators limk the outflow pressure.
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Sams™ 9000 Perfusion Systam Fleid Service Handbook Section 1. Systam Charsctaristics

1-3. Systemn Speclfications

Electrical Power Supply

Voitage: 90-110 V- (100 V, nominal)
103.5-126.5 V (115 V, nominal)
188-264 ¥V~ (220-240 V, nominal)
Frequancy: 50/60 Hz

Circult Breaker Protection: 16 Amps (100 or 115 V~)
B Ampe (220 or 240 V~)

Typical Power Consumption: 7.0 A (100 or 115 V~)
3.5 A (220 or 240 V~)

Leakage Current: 100 4 A maximum
Ground Aesistance: 0.1 Ohm maxmum

~ Environmental

Operate at 10° to 40°C, 5 to 85% humidity.
Store in ventilated area, 53°C maximum, up to 100% non-condensing hurnidity.

Transportation
Units may be transported up of down ah incline of up 1o 15 degrees witholn tipping.

Tubing

Use flexible polyvinyt chioride (PVC) tubing or other medical grade tubing that is appropriately indicated by
the tubing manufacturer for use in roller pumps. Select the tubing according to the additional specifications
listed for the features.

Roller Pump

Requirements

Tubing with 8 maximum outer diameter of 3/4 In. (15,0 mm) and wall thickness range of 1/16-3/32 in.
(1,6-2,4 mm).

Recommendead durometer range is 58-68.

Performance

Speed: At 0-200 RPM, dispiay accuracy Is + /- 2 RPM; resolution is 1 RPM.

:Lom 200 RPM 10 a value within 248-258 RPM, display accuracy Is + /- 1% of actual speed; resolution is 1
M.

Flow Rate: At .00-8.99 L/min and 20-40°C, display accuracy is + /- 8% of actual and resolution is 0.01

L/min. Displays 999 when > 9.99 L/min. -

QOperating Modes: Continuous or Asynchronous pulsatie.
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Saction 1. Systsm Characteristics Sams™ 9000 Perfusion System Field Service Handbook

1-3. System Specfications (continued)

Centritugal Pump

Requirements

Pump connections use 3/8 in. (8,5 mm) L.D. tubing.

Flow Sensor 164271 needs 3/8 in. (8,5 mm) L.D. x 1/16 In. (1,6 mm} wall tubing.
Fiow Sensor 164272 needs 3/8 in. (8,5 mm) L.D. X 3/32 In. (2,4 mm) wall tubing.

Performance
Speed display range is 0-999 RPM.

Actual speed range is 0-3600 RPM,

Flow sensing range is 0.7 - 7.0 L/min.

Flow sensing accuracy is +/- 0.1 L/min within a range of 0.7 - 1.0 L/min and +/- 10% within a range of
1.0 - 7.0 L/min,

Outfiow capaclty is 0-8.5 L/min.

Qutflow pressure is 0-700 mmMg.

Flow display range with a sensor for 3/8 in. (9,5 mm) ID tubing Is 0.50 - 9.90 L/min in 0.1 increments.
Displays 999 when > 9.90 L/min.

Operating modes: Continuous flow or Asynchronous pulsatile.

Pulsatile Control

Base setting is 0-100% of pulse height and resolution is 5%.

Rate with a rolier pump is 26-150 BPM; display accuracy is + /-2 BPM; resolution is 2 BPM .
Rate with centrifugal pump Is 60 baats per minute.

Width time with roller pump is 0-100% of pulse time and resolution s 5% .

Width time with a centrifugal pump is 50% of pulse time.

Gas Blending

Reguirements

Gas outlet tubing must have 1/4 in. (6.4 mm ) L.D.

Use medical grade gases (e.g. compressed alr, 95% oxygen and 5% CO,. 100% CO, and 100% oxygen),
Supply pressures must be 50 psi + /- 10 psi (345 kPa + /- kPa).

Performance

When operating at room temperature, under hormal atmospheric pressure: FiO, range is 0.21-1.00 with a
display accuracy of +/- 0.03 and 0.01 resolution. FICO, has range of .000-.050 with +/- 005 display
accuracy and .001 resoiution.

With a gas outiet flow of 0.20-2.00 L/min, the display accuracy Is +/- 0.10 L/min and resolution is 0.05
L/min . From 2.00-8.90 L/min, the display accuracy is +/- 0.20 L/min and resoiution is 0.10 L/min.

All three displays show zeros when the outiet fiow is < 0.20 L/min. The gas display shows "995" when >9.89
L/min. The FiQ, and FiCOQ, displays are blank whan incoming oxygen, alir, or 95-5 exceed 20 L/min. Flush
rate is preset betwean 2-10 L/min.
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Sarns™ 9000 Perfusion System Field Service I-hndbool: Sectlon 1. System Charactérlstlcsf
1-3. System Spat_:lf_ications (continued) - o |
Déiphlh"" Il Module

nequlremants

Pump connachons use 318 in. (9,5 rnm) 1.D. tubing.

Flow Sensor 164271 needs 3/8in. (9,5 mm ) 1.D. x 1l1eln {1 smm)walltubmg

Flmv Sensor 164272 needs 3/8in. (9,5 mm) L.D. x 3!32 in. (2 4 mm) wall tubmg

Performance

Speed range 0-3600 RPM (no Ioad) .

Flow display range: 0.00 - 9.90 L/min, positive. and negative.

Flow display numbers flash on the module when indicating negative ﬂows
'Display changes in 0.05 increments from 0.0 to + 1.5 L/min. .

Display changes in 0.10 increments from £1.5 to 9.9 L/min.
9.90 indicates flow rate of magnﬂude - 9 90 Umm. _

Fiow sensing amuracy
+ 0.1 L/min within a range of 0.3 - 1.0 L/min; posnwe and negative.
i10%wlthinarangeo[10 7.0.L/min, posuivaandnegatwe -
: Note Above performance specifications were obtained usmg medcal grade polyvinyichloride tubmg.
" iype §-50-HL. Flow rate accuracy is spedﬁed for human blood of hematocrit 10—40%. atsg 38°C '
using oontlnuous fiow ' _ _

" Quttiow capacity: 0-9.9 L/min. Ouﬁ!ow pressure is 0-700'mmHg.
Modes: Continuous flow or asynchronous, pulsatile flow.

Temperature Monitoring .

For temperalure range, “49.9 °C" should be *50 °C".

Pressure Monitoring

Note: Monitoring in units of kPa is not available with system software 4.0.
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Sams™ 9000 Perfusion System Fleld Service Handbook Saction 1. Systesm Charzcteristics

1-3. System Specifications (continued)

Temperature Monltoring

Reguirernents
Use YS! (Yellow Springs instrumants) 400 sanies ternperature probes or an eguivalent probe so indicated

by the manufacturer.

Performance
Between 0.0°-48.9°C, monhors with + /- 0.3°C display accuracy and 0.1 °C rasolution. Displays *- - -* when
< 0.0°C or no probe; dispiays "999° when > 49.9°C or a partially connected probe. Dispiay is blank i an

electronic module malfunctions.
Pressure Monitoring

Aegquirements

Sarns™ Prassure Transducers, P/N 78-80656-6721-4, are specified because they have a detection range of
-50 10 999 mmHg; they may be used with any disposable diaphragm dome which is compatible with the
Spectramed P23 XL. If equivalent pressure probes are used and the pressure peaks exceed the probe
detection capability, all pressure displays will be inaccurate and the pressure iimit wamings will have a
restricted range. Altemative probes must meet AAMI standards for physiologic pressure probes and will
require an adapter cable from Fogg Systems Co, Aurora CO.

Performance

Monitors prassures of <45 to 990 mmHg or -6.7 to 133.2 kPa.

Static conditions: at -45 to 100 mmHg, display accuracy ls +/-10 mmHg and resolution Is 5 mmHg; at 100
to 500 mmHg, display accuracy is +/- 10 mmHg and resolution is 10 mmHg; at 500 to 990 mmHg, display
accuracy is +/- 20 mmHg and resolution is 10 mmHp.

Dynamic condltions: at 45 to 990 mmHg, display accuracy is + /- 40 mmHg with a dynamic variation of 150
mmtp maximum; resolution is the same as for static pressure ranges.

Disptay shows *- - -" at < -45 mmHg or no probe; It shows "999" at > 990 mmHg. Display is biank ¥ an
electronic module malunctions.

Air Detection

1/4 Air Sensor (P/N 15020} requires ciear, flexible PVC tubing of 1/4 in. (6,4 mm) L.D. x 1/16 in. (1,6 mm)
wall. The 1/4 Air Sensor detects bubbles of 0.5 mi or larger at fiow rates up to 3 L/min in biood with &
hematocrit of 15-40%,
3/8 Air Sensor (P/N 13540} requires clear, fiaxible PYC tubing of 3/8 in. (8.5 mm) L.D. x 3/32 In. (2,4 mm)
wall. The 3/8 Air Sensor detects bubbles of 1 mi or larger at fiow rates up to 6 L./min in biood with a
hematocrit of 15-40%.
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Ssction 1. System Characteristice Same™ 000 Perfusion System Field Service Handbook

1-3. Systemn Specifications (continued)

Level Detaction

Requiremernits |
Level detaction reguires that the fluid ievel in the reservoir be within + /- 0.2 in. (0,5 cm) from the horizontal

center line of the level sensor pad.
Functions only with ciear hard-shell reservoirs of acrylic, PVC, butadiene styrene or polycarbonate which

have a wall thickness of 0.03-0.10 in. (0.8- 2,5 mm).

Performance
Alert and alarm signals do not activate when sensing water, priming solutions or blood of any hematocrit.
Alert and alarm signals do activate when detecting alr, foam and intermal blood fim.

Line Occluder

Reguirements
Minimum tubing skze is 1/4 in. (6.4 mm) LD. x 1/16 in. (1,6 mm) walt; maximum tubing size is 1/2 in. (12,7

mm) L.D. x 3/32 in. (2,4 mm) wall.

Performance .
Display range of 0-89%. Display accuracy is + /- 12% of maximum possible fiow with blood at 20-40°C and
a vertical height of 20-36 in. (50.8 - 81,4 cm) from the fluld level in the venous reservoir to the patient.
Accuracy requires proper zeroing and no back pressure.

Displays the approximate percent of flow for 3/8-1/2 in. (10,0 - 12,0 mm) LD. tubing only; displays a
reference number only for other tubing sizes.

Water Mixing

Hequirements

Nominal iniet pressure must be 40-B0 psi; pressure may fluctuate up to + /- 20 psl but must remain within
40-80 psi. This inlet pressure should be at iesast 5 ps! higher than the setting for the pressure regulators. Both
pressure regulators must be set to the same prassure limit, elther at or below the pressure rating of the heat
exchangers to be used and within 35-75 psi.

inlet hot watar must be 44-65°C. Inlet cold water must be appropriate for arterial and cardiopiegia cooling.
Intet fluctuations beyond + /-20 psi and + /-5°C may affect outlet temperature and fiow rate. Water mixing
valves must be adjusted for the inlet conditions at each hospital in order to limit output to 42°C,

Minimum fiow rate of 10 liters /min is required.

Performance

Delivers water fiow of 5§ Iters/min or greater.

Limits water pressure to the preset pressure limit + /-5 psl

Activates alert at temperatures > 43°C (109.4°F).

Capable of delivering water no more than 3°C above the coid Iniet temperature and up to 42°C.
Outlet accuracy is + /- 1°C when the iniet requirements are met.
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Sams™ 2000 Perfusion System Fleld Service Handbook Section 1. Systam Characteristics

1-3. System Specifications (continued)

Emergency Power

Battery Pack (two 12 volt, sealed iead-acid batteries) will power the emtire system for 60 minutes, or power
the arterial pump and safety systems for 120 minutes. _

Dimensions

LConsole Pump
Height: 25.3 In. (64,3 cm) 8 in. (20.3 cm) 10.5 in. {26,7 cm)
Width: 453 in (115,1 cm) 8-3/4 in. (22,2 cm) 14.1 in. (35,8 cm)
Depth: 24.0 in. (61,0 cm) 14 In. (35,6 cm) 32in (8.1 cm)

Weight: appraximatsly 31 Ibs (14.5 kg) rolier pump; 15 Ibs (6.8 kg) centrifugal pump; total system 470 Ibs
{213 kg). Addltiona! 60 Ibs. (27.2 kg) with water mixer,

Telescoping Pole: 1.30 in. (3,3 cm) diameter, 6-7 f. (1.B - 1,9 m) height.

Water Mixer adds 4 in. (10,2 cm) to the height of the system.

Pump Head Diameter: 6 in. (15,2 cm).
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Sarns™ 9000 Perfusion System Fisid Service Handbook

Section 2. Maintenance

2-1. Required Tools, Test Equipment, and Supplies
The following Rems are required to service the Sams™ 9000 Perfusion System:

Hem Sams P/N M P/N Daescription
1 N/A 26-1008-3763-7 | Fiowmeater, 1.0 to 10 L/min.
2 N/A 26-1008-3782-7 | Oxygen Analyzer, TED &0-J
3 N/A 78-B055-6853-6 | Gas Pressure Tester, SVC
4 N/A 78-8065-7139-8 | Belt Tension Gauge
5 N/A 78-8066-7854-0 [ Pressure Simulator
6 13771514 78-8067-7137-2 | Occlusion Knob Bearing insertion Tool
7 N/A 78-8066-1686-2 | Pump Callbration Fcture
8 13771518 78-8066-7138-0 | Extender Board
9 13771521 76-8065-7140-6 | Torx Driver Kit
10 16432901 98-0702-0272-0 | Level Sensor Pads (20 per packags)
11 N/A 26-1008-0430-6 | Current Adapter, Fiuke Meter, Y8101
12 10679010 78-8066-6869-9 | Tubing insert Screwdriver
13 137715M 78-8066-8655-4 | Ground Leakage Box
14 14837010 78-8066-7253-7 | Insulated Screwdriver, Small
15 N/A 26-1008-6116-5 | Nut Driver, 3/8"
16 20030031 26-1008-4445-0 | Screwdriver, Madium Blade
17 20030032 26-1006-6759-6 | Oftset Screwdriver
18 20030041 26-1008-5018-4 | Fiuke BOSDA DVM
18 20030044 26-1008-5074-7 | Dighal Tachometer, DT107
20 20030048 26-1008-5019-2 | Soft Face Hammer
21 20030049 26-1008-4061-5 | Snap Ring Pliers, Small External
22 N/A 78-8066-7632-2 | Snap Ring Pliers, Modified Extermal
23 20030051 26-1007-6794-1 | Snap Ring Pliers, Internal
24 20030070 26-1008-5017-6 | Allen Hex Key Set
25 20030095 26-1006-6760-4 | Ball Driver 3/16"
26 N/A 26-1008-2910-5 | Viking Pin Extraction/Insertion Tool
27 13771005 78-8066-7119-0 | Deluxe Bushing Driver
28 13771010 78-8066-7121-6 | Deluxe Roller Post Punch

April, 1991
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Ssctior 2. Mairtenance

Sama™ 9000 Pertusion System Fleid Sefvice Handbook

2-1. Required Tools, Test Equipmem, and Supplias (continued)

ftem Sams P/N 3M P/N Description

29 13771012 78-8066-7122-4 | Adjustment Nut Puller

30 13771014 78-8065-7123-2 | Spanner Wrench

a 13771062 78-8056-7128-1 | DX Roller Post Punch

az 13771063 78-8066-7128-0 | DX Roller Adjustment Tool

33 13771065 78-8066-8655-2 | Roller Bearing Inseartion Tool

34 13771501 76-8066-7130-7 | Torque Wrench Fidure

a5 13771502 78-8066-7131-5 | Tachometer Fbaure

38 13771504 78-80656-71329 | Custom to Deiuxe Adapter

a7 13771505 78-8066-7133-1 | Roller to Rolier Mounting Bar
a8 13771507 78-8065-7134-9 | DX Casting Runout Fixture

39 13771513 78-8056-8660-2 | Water System Test Fbaure (I instalied)
40 16522201 78-8066-7577-8 | Dial indicator Kit

41 20030045 26-1008-43320 | Torque Wrench, 0-100 in/lbs
42 20030046 26-0001-7472-7 | Reamer

43 20030047 26-1008-5072-1 | Torque Screwdriver, 6-26 in/lbs
44 N/A 78-8067-1651-5 | Alr Sensor Fixturs

45 N/A 78-8067-1662-3 | 3/B Air Sensor Attenuator

45 N/A TB-8067-1663-1 | 1/4 Air Sensor Altenuator

47 N/A 78-B066-3340-0 | 47° Temperature Probe

48 N/A 78-8066-9341-8 | 25° Temperturs Probe

43 N/A 78-8066-56425-0 | Centrifugal Pump Drive Motor Fixture

Page 2.2
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Sarmns™ 9000 Perfusion Sysiam Fleld Service Handbook Section 2. Maintenance

2-2. Changing Operating Modes

2-2-1. Setting the System to Diagnostic Mode

1. Set the Power Switch to OFF.

2. Using static precautions, remove the Dighal Interface Board from Siot #11.
3. Remove the black module cover,

4. Set Switch #8 to the ciosed posttion.

5. Install the board into Slot #11.

6. Set the Power Switch to ON. After the system compietes a normal startup routine, the Service
Diagnostics Screen appears on the Central Display.

Caution: Never calibrate the Flow Sensors with pas
connected. Doing so will result in inaccurate gas flow
readings.

2-2-2. Returning the System to Normal Operating Mode

1. Set the Power Switch to OFF.

2. Using static precautions, remove the Dightal imerface Board from Slot #11.
3. Remove the black mogdule cover.

4.  Set Switch #8 to the open position.

5.  Replace the black moduie cover.

€. Install the board into Siot #11.

7. Set the Power Switch to ON.
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Saction 2. Malntsnance Sarns™ 9000 Perfusion System Fisld Service Handbook

2-3. EM/PM Proceduras
2-3-1. Preliminary Inspection

Note: FUl out en tnspection Report, torm number 78-B066-61324, 1o
documeant the inspection.

P M
Caution: Start the system using AC power. Starting the system with

battery power and then inltiating AC power may cause malfunction of
the AC/DC sarvice indicators, pump 3, liphts, etc. I

1. Note any customer comments on the inspaction Report.

2. Record the machine part number, serial number, run hours. and software varsion.

3. Note the general appearance of the unlt. Record any findings, such as broken covers, madifications,
missing parts, eic.

4, Measure and record the line vohage. Chack the condition of the power cord and strain relief.

5. Measure the system laakage current in normal polarity, then switch off the sysiem, reverse the polarity,
and rachack the leakage current. f 1t is greater than 100 microamps, refer 10 the troubieshooting

section.

E. Power up the unit. Observe that all console LED's light, the dua!l tone sounds, and then the foliowing

occurs:
a. The air detector OFF and RESET (ED's remain it

b.  The level detector OFF LED remains it

c. The AC power source LED remains it

d. One charge status LED remains It to indicate the charging status as follows:

- Gresn indicates fully charged.
- Yellow indicates constant voitage
- Red indicatas constant cumrernt

€. The green LED below the battery symbol rernains it to indicate that baftery power is available.
f. 1 an occluder is instalied, the manual LED remains it and the display remains blank.
g. Al fans are running: three on the console, one In sach pump, and one in the central display.

7. ‘The central display lists the pass/fail checks. Note any faillures, then tum the unit off, wait ten saconds,
and tumn i back on. If the fall message reappears, refer o the troubleshooting section.

8. Check the following for sach roller pump:

a. The stop and manual LED's are it and the fiow mate display is blank

b. The message display shows the tollowing in sequence: Reset (sach pump retay dlicks once), tube
size or APM, 6-10 second delay, software version, run hours, FAIL 1, FAIL 2, FAIL 3, FAIL 4, FAIL
5§, FAIL E, and then back to tube size or RPM.

c. 1 the message display stops on any fal maessage, note the message number, then tum the
machine off, walt ten seconds, and tum & back on If the faliure rapeats, refer 1o the
troubleshooting section.
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© Sama™ 9000 Pertusion System Fiekd Servios Handbook ' Section 2. Maintenance
'2-3. EM/PM Procedures (continued) |

~ 23-1. Preliminary Inspection (continued)

With soﬂware 4.0, check tne colors pn the screens.
-10. Record the excsting operator setﬁngs

With 4.0 software check that the following colors appear oni the Stan-Up Test screen.
~Light yeliow for the “Waming: Read...” text.

Light aqua for the software “Version..." text.

Dark gray for border around diagnoshcs

a. Touch “Customize™ on the Start-Up Test Screen

b. Record if “STOP CPG WITH ART" is mqhhghted onthe Selecnon Screen :
~ With 4.0 software, record if “No” appears on the buttcn for "Stop CPG with Arterial" “yes" is the
default.-

"¢ Touch “CUSTOMIZE DISPLAYS", Record if It is set for mran or kPa.
With 4.0 software the “Customize Dnsplays button is removed and pressure units are available in
~ mmHg only.. - _
d. Touch “BLOOD CHEMISTFIY' and then "CDI" {if Installed)

With 4.0 scﬁtware Blood Chemlstry is always Instalied~ record if "CDI" or "Standa:d" appears on
. the button. ' o ;

-@. Touch "TITLE SCREEN" and then 'MAIN SCREEN" :
' &mng with 2.3 and 4.0 soﬂware. touch "Mam Screen New Case -or "Main Screen Current
Case” |

f. Record the ART pump numbar frém the Pulsatile Screen (it instatied), the pump Message Dis-
play, or the Digital Interface Board.

g. Record the CPG pump number from the Cardloplegla Screen the pump Message Display, or the
Digital Interface Board. -

h. Record the tube size or fiow constam shown in the Message Display of each Roller Pump

i. W a Centifugal Purrp is installed press the Select switch on the pump and record the calibration
number and the minimum flow alert level.

j. 1 the puise option is instalied, touch 'PULSE' on the Main Screen Record the rate, width, and
base values displayed on the Pulsatile Screen.

k. Touch "SETUP", then “LIMITS". Record the anerial 'an_d cardiopiegia alert and alarm limits,
Record the FIO alert limit and the O, blend.

. Touch "AUX DATA". Record the tempereture labels for A, B, and C.
Open the Front Door and locate the Level Detector Board in Slot 10. Regord the switch position.

Check to see that all the transducer cables installed in the Front Tray modules are marked. If not,
mark them or draw a chart or diagram showing where each transducer is connected.

p. Extend the Front Tray (refer to Procedure 4-3- -1). Connect the negative lead of a DVM to the DC/
DC convertor ground test point on the Power Control Board (refer to Page 3-1 for test point
location). Connect the positive lead to any metal point on the chassis. The DVM reading must be
250 megohm or greater (with power off, the reading should be stable; with power on, the reading
will fluctuate); it not, refer to the troubleshooting section.

° =7 3
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Sams™ Q000 Perfusion Sysiern Fisid Servics Handbook Section 2. Mairmtsnance

2-3. EM/PM Procedures (continued)
2-3-1. Preliminary inspection (continued)

8. Check the battery powsr:

8. Piace all the pumps in forward or reverse and tum the fiowmate knob fully dockwise.
b. Unplug the power cord from the AC source and check that the following occurs:

- Al the pumps continue to operate.

- The main fan siows.

- The green LED above the battary symbol lights.

- The LED bar graph below the battery symboi lights to indicate the amount of battery power
available. Refer tp the troubleghooting section ¥ oniy the red LED's light

c. Piug the power cord into the AC source. Check for and note any abnormal operation.

Note: Powsr imerruption may cause the pumps to go through
the startup routine and may cause a centrifugal pump to stop.

d. Stop all the pumps and tum each fiowrate knob tully counter-clockwisa.

10. Record the axisting operator settings:

Touch "CUSTOMIZE" on the Start-Up Test Screen.

Racord ¥ “STOP CPG WITH ART" is highlighted on the Selection Screen. Y

Touch *CUSTOMIZE DISPLAYS®. Record ¥ Kk Is sat for mmHg or kPa.

Touch "BLOOD CHEMISTRY" and then "CDI" (if instalied). “/

Touch "TITLE SCREEN" and then "MAIN SCREEN". A

Record the ART pump number, which can be found on the Puisatiie Screen (if lnstallad) the pump
Message Display, or the Dighal interface Board. ‘
Record the CPG pump number, which can be found on the Cardioplegia Scresn, the pump
Message Dispiay, or the Dighal interface Board. o
h. Record the tube size or fiow constant shown in the Message Display of each Rolier Pump, -
L if a Centrifugal Pump is instalied, press the Seiect switch on the pump and record the calibration
number arnk! the minimum flow alert level. . o
j- It the puise option is instalied, touch "PULSE" on the Main Screen. Record the rate, width, and
base values displayed on the Pulsatiie Scresn . o
Touch "SETUP", then “LIMITS". Record the arterial and eardloplegsa alert and alarm hmlts )

~®apop

Record the FiO, alert limit and the O, blend. . -« - .-/l o
Touch "AUX DATA". Record the lemperatura labels for A, B,and C. ™%« v L S e

Open the Front Door and iocate the Level Detector Board in Siot 10. Record the swltchposlﬂon

Check to see that alf the transducer cables instalied in the Front Tray modules are marked. I not,
mark them or draw a chan or diagram showing where sach transducer is connected.

Extend the Front Tray (refer to Procedure 4-3-1). Connect the negative lead of a DVM to the
DC/DC convertor ground test point on the Power Control Board (refer to Page 3-1 for test point
location). Connect the positive lead to any metal point on the chassis. The DVM reading must be
250 megohm or greater (with power off, the reading should be stable; with powaer on, the reading
will fluctuate); i not, reter to the troubleshooting saction.

633~ x
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Section 2. Maintananoe

Sarme™ 0000 Perfusion System Fisld Service Handbook

2-3. EM/PM Procedures (continued)

2-3-2. System Inspection

1.

2.

Replace the air fiters. Refer to Procedure 4-5-1.

Replace the water trap fiter (every six months or as needed). Refer 1o Procedure 4-2-1, ( Rear o7 «

Foam rod 407 )
Chack to see that both cablechannel plugs are In place. ( fr o 7

Start the pump, clamp, and awdiiary timers.

Check the cardioplegia delivery recording. This is essentlally checking communications batwesn the
CPU and the CPG pump:

8. Touch "CARDIOPLEGIA® on the Main Screen.

. b.  Select a pump (1 to 5) as the cardiopiegla (CPG) pump by tuming the CPG switch on the Dighal

Interface Board. The pump number selected wili be displayed at the top of the Cardiopiegia
Screen, and “CPG" will appear on the pump message dispiay.

c. Select a tube size tor the CPG pump.

d. Press both Forward switches to start the pump; set the speed to 50 RPM.

e. Touch "START RECORDING DELIVERY" on the Cardioplegia Screen. The amount of CPG delivered
ls displayed in cc's.

. Touch “STOP RECORDING DELIVERY". The "TIME SINCE LAST DEUVERY" clock appears.

g- Touch "START RECORDING DELIVERY". The cC amount resets to zero briefly and then begins to
increase. The “TOTAL VOLUME" increasas &s the sum of the former and current delivery.

h.  After verifying the recording of cardioplegia delivery, stop the CPG pump.
Check the air bubble detector: Zw $ccc & Typu)

Record the air sensor part number and seria) number.

Block the air sensor with an opague object

Press the air detection RESET switch on the right fixed panel until the red LED is no longer Iit.

Press the air detection ON switch.

Press the Forward switches on the ART and CPG pumps. Tum the speed knobs on both pumps

to mid range.

Remove the opaque object from the air sensor. The ART pump stops, the alarm sounds (and

fepeats once per minute), and the "AIR DETECTED" massage appears on the Main Screen. The

CPG pump will also stop I it has been customized to stop with ART.

g. Press the air detection OFF switch. The "AIR DETECTED" message disappears, the alarm stops,
and the pump(s) can be restarted.

h. Check and record the puise width, periad, DC supply, reference voltage, sensor signal voltage,

and signal threshold.

- Install the Air Sensor Fitturs.

- Connect the common lead of the scope to Pin 6. Tum on the air detector. It will alarm during
the following four steps.

- Connect the scope to Pin 5. The pulse width should be 45 - 65 microseconds. The period
should be 1250 - 1600 microseconds.

- Connect the scope to Pin 2. The DC supply should be 7.8 - B.25 VDC,

- Connect the scope to Pin 4. The 2.50 VDC reference voltage should be 2.48 - 3.00 VDC.

00 oe

—
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. Sams™ 9000 Perfusion Syshm Fleld Service Handbook - . Section2. Maintenance
2.3-2 System lnspectlon . | |
6-1. Chacktha Ultrasonlc Air Sensor

Hequured tools: 50 MHz Oscilloscope and 10x probe _
Air Sensor Test Box , 3M 1D 78-8067-1661-5
" Adapter Cables ‘3M ID 78-8067-6710-5,
*'3M ID 78-8066-6734-7 )
Tubmg. 1-2feet (0.3 m-06m): 3Binx3/32in (95mmx2.4 mm) forFiED airsensor
' ' 1!4inx3132in(64mmx2,4mm)forGOLDairsensor
1/4inx1186in {64 mmx 16 mm) for BLACK air sensor

- Heoord the part number and serial number of the ultrasomc air sensor.

Note Do not use gel wnh the uttrasomc air sensor.

a. Preparea1-2 ft. Iength of water filled tubmg Make sura fo. entrap a tube-filling bubble of at least 1
' -inch (2,54 cm) in length. Clamp the ultrasonic air sensor onto the tubing. Do not position the sensor
~ upside down, cover toward floor, as bubblas may go undetectad The tubing must be the appropnate
diameter for the sensor. - _ _ _

- /8inx 332 in (9.5 mm x 2.4 mm) for RED éir sensor N
1/4 in x 3/32 in (6.4 mm x 2.4 mm) for GOLD air sensor
14 inx 1/16in (6.4 mm x 1.6 mm) for BLACK air sensor -

=

|
]
4

A

,,;ugq;;gg

Water

Water

)
oy ey
ingieets, B
v
T

Note: This represents a bubble significantiy larger than 0.5 ml,

b. Tilt the tubing and air sensor to force any bubbles out of the sensor area. Insure that the tubing is
fivid filled at the air sensor and that no air bubbles are present in this area.

c. Press and hold the air detection “RESET" switch on the nght fixed panel, until the red LED is no
longer lit.

d. Press the air detection ON switch.

e. Press the forward switches on the ART and CPG pumps and tum the speed knobs to midrange. The
ART and CPG pumps are designated by the pump select module.

f.  Tilt the ultrasonic air sensor to force a 0.5 mi or larger air bubble to pass through the sensor.
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g.

2-3-2 System Inspection (continued)
1. Checkthe Ultrasonic Air Sensor (continued)

The ART pump should stop; the CPG pump shouid stop if CPG is customized to stop with ART: "Air
Detected” message should appear on the main screen; and the audible alarm should sound.

Tt air sensor to force any air bubbles away from the sensor area. Press and hoid the “RESET"

switch on the right fixed panel, until the red LED is no longer lit. Alt messages and alarms should
stop. Restart the pumps. Tum air detection system off. : . ' .

| Connect the Air Sensor Test Box to the ultrasonic air sensor and to the air detection module in the :

front tray. -

Tilt thé air sensor to force any air bubbles away from the se‘_ns.or' area. Tum the potentiometer on the
test box fully counterclockwise. Press and hold the "RESET" switch until the red LED is no ionger lit.

'Press the air detection ON switch.

Connect the scope probe to ground TPE on the test box. Connect the sdope probe to TP2 on the test

box. The voltage reading should be 8.0+82 VDC. Ifnot, proceed to Stepa. gV * o v » T« 7/
o . . = - A LS -
. . : - . . ’ . . . X ~A|' h‘”,
Connect the scope probe ground to TP6 on the test box.” Connect the scope probe to TP4 onthe " ;*_. ¢

test box. The voltage reading should be 2.5+ 0.1 VDC. I not, proceed to Step q.

Measure the puise width and pulse period. Connect the scope probe ground to TP6 on the test box.
Connect the scope probe to TP5 on the test box. The dispiayed pulse amplitude must be between

1250-1600 microseconds. if not, proceed to Step q.

2.5 VDC and 8 VDC with a width of 45-65 microseconds. The displayed pulse period should be

Cannect the scope probe ground to TP6 on the test box. Connect the scope probe to TP1 on the test
box. Verity that the potentiometer on the test box is tumed fully counterciockwise. Tilt the air sensor
to force a'0.5 mi or larger air bubble to pass through the sensor. The air detector should alarm. The
displayed voltage level should have' a minimum amplitude of 4.4 VDC. If not, proceed to step q. Tilt -
the air sensor to force the air bubble out of the sensor area. Press the “RESET” switch. _

Tilt the air sensor to force all the air bubbles out of the sensor area. With the scope probe ground
connected to TP6 and the scope probe connected to TP1, tum the potentiometer on the test box
clockwise until the alarm sounds. The voltage reading shouid be 0.8 VDC - 1.5 VDC. If not, proceed
to step . Tum the potentiometer fully counterclockwise before proceeding to the next step.

Disconnect the test box. Connect the ultrasonic air sensor and the air sensor-cord to the air detection
module, .

If the specified vottages or wave forms are not obtained, check all connections at the air sensor and
the air detection module in the safety monitor. Verify that all pins are intact. Systematically repiace
air sensor cable, the air sensor, then the air detection module. Check for the appropriate voitage or
wave form after each replacement. Continue the inspection.
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Sams™ $000 Perfusion Systam Flaid Service Handbook " Section 2. Maintenance

2:3. EM/PM Procedures (continued)

2-3-2. System Inspection

- With soﬁvmro 4.0, check color and two timers.

5 Check the cardoplegla delivery reoording This is essontraﬂy ohockmg cormmnicataons botwoan tho
CPUandtheCPGpurnp _ _ L .

- Touch ‘Cardioplegna on the Main Scmen Chook that the background for the values is purple in
color _ _

Salecl apump (1to 5) as the oatdioplegla (GPG) pump by tuming the CPG switch on the Digata!

 Intertace Board. The pump number selected will be displayed at the top of the Carduoplegaa
- Screan, and "CPG‘ will appear on the pump mossago display

Select a tube size for the CPG pump

Press both Forward switches {0 start the pump; set the speed {o 50 RPM

Touch *Start” and the following should occur:

Delivery Duration timer starts.
Current volume counter starts recording in mLs

‘Total volume counter starts recording in mLs.

*Touch “Stop™ and the following should occur:

Delivery Duration timer stops.

‘The Time Since Last Delivery timer resets and stans

Current and Total volume counters stop with the last values displayed.

Touch “Start™ again. Vaerify the following: _

Time Since Last Delivery timer stops with the last values displayed.
Dekvery Duration timer resets and starts.

Cumrent volume counter resets and stants recording in mLs.

Total volume increases as the sum of the former and current delivery.

After verifying the recording of cardioplegia delivery, stop the CPG pump.

January, 1993 _ Page 26 A



Saction 2. Maintenance Sams™ 5000 Perfusion Systermn Fleld Service Handbook

2-3. EM/PM Procedures (continued)
2-3-2. System Inspection (continued)

8. Check the occluder (if instalied):

Install tubing as described in the Line Occluder saction of the 9000 Perfusion System Operators

Manual.
b. Press the Open switch on the isft fixed panal, then press the Close switch. When fully ciosad, the
occluder display reads “0°, and the "VENOUS LINE OCCLUDED" message appears on the Main

Screen.

c. Prass the Open switch. The number in the occluder display increasas rapidly 1o 89, and the
“VENOUS LINE OCCLUDED" message disappears from the Main Screen.

d. Press the Close switch. Fil the tube with water. With a one meter haad of water above the
occluder, no water ghouid pass through the tube. If & does, perform Procedure 3-4-1 (Occluder
Drive Baoard Calibration).

e. Verify that the manual contro! knob opens and closes the occiuder.

8. Check the pressure displays:

Waming: Pressure transducer cables without transducers
attached must be disconnected from the console; cabies

without transducers act as antennae and may stop the pump.
e

8. Touch "SETUP” on the Main Screen.

b. Install the Pressure Board Test Fixture into the ART jack on the Pressure Module in Siot 4. Set the
focture to 0" and "+".

c.  Touch "ZERO" on the Setup Screen, then touch "ARTERIAL". *ARTERIAL" should po 1o reverse
video and the arterial pressure display in the upper ieft comer of the Main Screen should show
0 mmhg®. if not, perform Procedure 3-1-3 (Pressure Board Calibration).

d. Touch "UMITS® on the Setup Screen, then touch the number displayed as the arterial alert valua.
Touch the up and/or down arrows unti the alert value s 180. Touch *180 mmHg". (On units with
Version 2.3M system software, the alarm and alert values are saparately adjustabie.)

e. Tum the Test Fixture knob to each setting. The pressure displayed on the Main Screen must be
+/- 10 mmHg of the Test Fixture setting. ¥ not, perform Procedure 3-1-3 (Pressure Board
Calibration).

f. Press the Forward or Reverse switches on the ART and CPG pumps. Tum the speed knobs on
both pumps to mid range.

g Set the Test Fixture to 200 mmHg. The aiert sounds and the "CHECK ARTERIAL PRESSURE"
massage appears on the Main Screen. The pumps continue to run.

h.  Set the Test Fixture to 300 mmHg. The alarm sounds, the "HIGH ARTERIAL PRESSURE" message
appaars on the Main Screen, and the ART pump stops. The CPG pump will also stop if It has been
customized to stop with ART.

L Set the Test Fixture to 200 mmHg. The alarmm stops and the alert repeats. Restart the pump(s).

] Remove the Test Fixture from the ART jack. The arterial pressure display changes to *- - -".

k. install the Test Fixture into the CPG jack on the Pressure Module. Repeat steps b through | for the
cardioplepia pressure (substitute CARDIOPLEGIA for ARTERIAL where appropriate).

I Install the Test Foxture into the AUX Jack on the Pressure Module. Repeat steps b, c, e, and | for
the awxiliary pressure (substitute AUXILIARY tor ARTERIAL where appropriate).
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Sams™ 8000 Perfusion Sysiem Fleld Service Handbook Section 2. Mairmenance

2-3. EM/PM Procedures (continued)

2-3-2. System Inspection (continued)

- Connect the scope to Pin 1. Adjust the pot 1o obtain a raading of 0.6 VAC. Insart the optical
calibrator into the sensor. The sensor signal should be 0.125 - 0.200 VAC.

- Block the air sensor with an opaque object Press the air detection RESET switch.
- Adjust the pot untll the air detector alarms. The thrashold should be 1.2 - 1.5 VDO,

- Remove the test foture.

7. Check level detection:

Caution: Do not drop the level sensors as shock may

darnage the sensor.

a. Attach the alarm and alert sensors to a ciear plastic container as described in the Level Detection
saction of the 9000 Perfusion System Operators Manual.

b. Rotate the switch on the Level Detector Module 1o position 1 for Alert/Alarm.

¢. Disconnect the alert sensor from the Level Detactor Module. Verify that the "LEVEL ALERT

SENSOR DISCONNECTED" message appears on the Main Screen gnd the yellow LED on the right
fixed panel lights to indicste that the alert sensor is disconnected.

d.  Fil the container with water until the water level is above both sensors.

8. Press the Lavel Detection ON switch.

f.  Press the Forward or Reverse switches on the ART and CPG pumps. Tum the speed knobs on
both pumps to mid mnge.

g Tit the container until the water iavel is below the alert sensor only. The “CHECK BLOOD LEVEL"
message appears on the Main Screen, the alert sounds (and repeats once per minute}, and the
alert LED on the right fixed panel lights. The pumps continue to run.

h.  Tit the container untd the water level is above both sensors. The "CHECK BLOOD LEVEL®
message disappears from the Main Screen, the alert stops sounding, and the alert LED on the
right foced panel goes out

. Tt the comainer until the water level is below the alarm sensor only. The “"LOW BLOOD LEVEL"
message appaars on the Main Screen, the alarm sounds (and repeats once per mintne), the atarm
LED on the right ficed panel lights, and the pump(s) stop.

J. Tt the comainer until the water level is above both sensors. Press the level detection RESET

switch. The "LOW BLOOD LEVEL" message disappears from the Main Screen and the alarm stops

sounding.

Restart the pumps.

Rotate the switch on the Level Detector Module to postition 2 for Alarm only.

Repeat steps |, |, and k.

Rotate the switch on the Level Detector Module to postition 4 for Alert only.

23— x

Note: Poslition 4 is only functional on machines with Version
2.21M or higher system software. Position 3 is not functional
on any machines.

0. Repeat steps g and h.
p. Stop the pump(s) and press the ievel detection OFF switch.




Sarns™ 9000 Perfusion System Fleld Service Handbook | Section 2. Maintenance
2-3-2. System lnspe’ctlon (continued) | -

Pressure displays check with Soﬂware 4. O (continued)

i, Setthe Test Fixiure (o 300 mmHg. The alarm sounds, the “HIGH ARTERIAL PRESSURE"
'~ message appears on the Main Screen, and the ART pump stops The CPG pump will also stop if _
it has been customized to stop with ART. e

j- Setthe Test Fixture to 200 mmHg The alarm stops and the alert repeats Flestarl the pump( ):
k.  Remove the Tast Fxture from the ART jack. The arterial pressure display changes lo ---"

L. Installthe Tes: Fixture into the CPG jack on the Pressure Module Repeal sleps b through jfor
- the cardioplegia pressure (substltute Cardioplegia for Anerial where appropnate) Do

m. Install the Test Fixture into the AUX ;ack on the Pressure Module Repeal steps b, ¢, e, and jtor
 the auxlliary pressure (substitute Auxillary for Arletlal where appropﬁale) o

n. Starting with 4.0 software, test “not-confirmed” message and border.

Touch “Limits™ on the Setup Screen Touch the arledal alert button and touch the up and/or down
-arrows until a new value appears on the button, Then exlt from the screen without . conflrmng the
value _ . :

Check thal the message "Sel»up value nol oonﬁrmed‘ appears a border appears around the Set-
up button, and that both are in the color dark yellow T

Retum o the set up screen, select the desired value and confirm it by louchzng alent bullon. lhe
“not confirmed" indicators should disappear.
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Sarns™ 9000 Perfusion System Field Service Handbook - _ Section 2. Maintenance
2.3. EW/PM Proceduires (continued) __ | o

~ 2-3-2. System Inspection. |

With sotftware 4.0, check the eolors and “mt confirmed"” messege

0. Check the pressure displays:

Warning: Pressure transducer cables without transducers - |
attached must be disconnected from the consoie; cables
without transducers act as aruennae and may stop the -

pump.

a. Touch “Setup” on lhe Main Screen

b. Install the Pressure Board Test Fixture into the ARTjack on the Pressure Module in Slot 4. Sat
the fixture to “0" and “+".

c. Touch "Zero” on the Setup Sbreen and then fouch *Arterial’. "Arterial” should become highiighted
and the anterial pressure display in the upper left comer of the Main Screen should show "0
mran" If not, perform Procedure 3-1 -3 (Pressure Board Calibraﬁon)

-d. Touch “ imits” on the Setup Screen and then touch lhe nurnber displayed as the arterial alert
“value. Touch the up and/or down arrows until the alert value is 180. Touch *180 mmHg".
{Starting with Version 2.3M system soﬂware. the alarm and alert values are separatety
adjusxable )

e. With 4.0 software, cheek the fo_liowinQ oolers a_ppear _or-\ the 'screen.

Color Location '

Light gray *Arterial Line™ text on Main Screen,

White Flow vaiue on Main Screen,

Light red "Alam\s text on Se!-Up Screen,

Light blue alert and alarm pressure values on Set-Up Screen,
Black overall background of any screen, _

Dark red . background for anterial values on Main Screen,
Dark blue background for venous values on Main screen,
Green background for gas values on Main Screen,

Dark yeliow “not confirmed” messages on Main Screen.

- 1. Tum the Test Fixture knob to each setting. The pressure displayed on the Main Screen must be
+/- 10 mmHg of the Test Fixture setting. If not, perform Procedure 3-1-3 (Pressure Board -
Calibration).

g.- Press the Forward or Reverse switches on the ART and CPG pumps. Tum the speed knobs on
both pumps to mid range.

h. Set the Test Fixture to 200 tnmHg. The alert sounds and the “CHECK ARTERIAL PRESSUHE"
message appears on the Main Screen. The pumps continue to run.
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Sarns™ 9000 Perfusion Systern Fisld Service Handbook Saction 2. Maintenance

2-3. EM/PM Procedures (continued)
2-3-2. System Inspection (continued)
10. Check the temperature displays:

Waming: Use only the specified probes to ensure that the
temperature and pressure monltoring tunction propeny (reter
to Pressure Monitoring Requirements in Subsection 1-3).

a. Install a calibrated temperature probe into each of the sbx temperature jacks. The displayed
temperature must be + /- 0.2°C of the callbrated probe, and sach of the aix temperatures must
be within + /- 0.1°C of each other. I not, perform Procedurs 3-1-4 (Callbrating the Temperature
Board).

b. Install a calibrated 43.1 t0 45°C probe Into sach temperature jack. The "TEMPERATURE > 43*C"
message is displayed on the Main Screen and the alert sounds.

11. Check the gas fiow:

Wamings: Use medical grade gases and empty the water
rap as liquid water or other contaminants in the gas suppiies
will cause maltunction of the system.

Always use an oxygen analyzer to verify axygen content.
Provide inlet gases at a pressure of S0 psl +/- 10 psi (345

kPa +/- 69 kPa). Observe the FIO, display for variation as
extreme variation indicates an inadequate gas supply.

Caution: The oxygen and air supplies must both be
connected {(of disconnected) to prevent unequal pressure
from damaging the gas blender.

8. Use the Gas Pressure Test Fbdure to verify that the inlet gases are 50 + /- 10 psi, and that the

gases are within + /- 10 psi of each other,
- Connect the gas hoses 10 the 5000. Connect a 1.0 to 10.0 L/min fiowmater to the output.

c.  Adjust the fiow rate from 0.2 L/min to 9.9 L/min. Verify that the fiow rate dispiayed on the Main
Screen is the same as that read on the fiowmeter. If not, refer to the troubleshooting section.

d.  Set the flow above 9.8 L/min. The fiow rate displayed on the Main Screen changes 10 “999" for
overrange.

e Adjust the FiO, control knob from .21 to 1.00. Use an axypen analyzer at the outpLtt to verify that
the displayed FIO, is + /- 3% of the actual output FiQ,. if not, refer to the troubleshooting section.

. Setthe fiow rate to 2 L/min. Set the FIO, control knob to .60. Vary the flow rate from 210 7 L/min.
The displayed FiO, should not change more than + /- 20%. i & does, replace the biendar.

0. Setthe flow rate to 4 L/min. Vary the FiQ, from 21 to 1.00. The tota! fiow should not change more
than + /- 20%. i it does, replace the biender.

h.  Touch "SETUP* on the Main Screen. Set the FIO, ALERT 1o .40. Adjust the FI0, control knab to
betow .40. The alent sounds and the "LOW FiO2* message appears.
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Saction 2. Maintanance Sams™ 8000 Perfusion System Fleid Service Handbook

2.3. EM/PM Procedures (continued)

2-3-2. System Inspection (continued)

i  Setthe FIO, BLEND to 85-5. Vary the FiO, control knob and verify that the FIO, range is from .85
to 1.00 and the FiCO, range is from .050 to .000.

]  Setthe flow rate to greater than 2 L/min. Press the CO, Flush Start switch on the left fixed panel.
The LED lights briefly and then goes out

k. Set the flow rate to lass than .2 L/min. Press the CO, Flush Start switch on the left fixed panel.
The LED remains it for 3 minutes + /- 12 seconds. (The 3 minute timer is only on machines with
system software version 221M or lower; version 2.3M has a 15 minute timer.)

I Connect CO, to the CO, input and verify that the flush rate is from 2 to 10 L/min. Refer to
Procedure 3-5-3 (Adjusting the CO, Flush Rate) to set the fiush rate for the customer's neads.

m. With the CO, flush on, rotate the gas fiow rate knob counter-ciockwise. The flush should stop
when any other gas is flowing.

12. Chack the batteries and power supplies. Refer to Procedure 3-1-1.

13. Chack the water module {Iif instalied):

Note: Some water modules have been modified with a
normally open 24 VDC vaive in the hot water supply line to
the cardioplegia and/or arterial mbdng valves. This vaive(s)
receives power from J6 on the Power Distribution Board.
When energized, the valve(s) cuts off the fiow of hot water to
the mbdng valve(s), allowing for maximum cooling. An
activation switch is located next to the control knoby{s).

8. The source hot water supply must be 40-80 psi (with a maximum variation of + /- 20 psi within this
range) at 44-65°C (with a maximum variation of + /- 5°C within this range) with a minimum fiow
of 10 L/min.

b.  The source cold water supply must be 40-80 psl (with & maximum variation of + /- 20 psi within
this range) at 2-6°C with a minimum flow of 10 L/min. :

c.  Connect the supplies and drains to the water module. Verify that the hot and cold pressure gauges
on the water module read 35-75 psi. If not, refer to Procedure 3-6-1 {Setting the Outlet Pressure
Limnit).

d. Verify that the maximum output temperature for ART and CPG are 39-42°C. Refer to Procedure
3-6-2 (Checking the Water Temperature). if the temperatures do not meset specification, parform
Procedure 3-6-3 {Adjusting the Water Temperature).

e. ! the hot water supply is = 60°C, shut off the cold water supply and verify that the output flow
stops. H not, refer to the troubieshooting section.

f. Verify that an adjustment of + /- 25°C of one knob does not affect the other output by mare than
2°C. In no case should the adjustment of one channel cause the other to exceed and maintain
a temperature greater than 42°C. If it does, reter to the troubleshooting section.
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SamsT™ Q000 Perfusion Systemn Field Service Handbook Section 2. Maintenance

2-3. EM/PM Procedures (continued)

2-3-2. System Inspection {continued)
14. Check the CO/™ Biood Chemistry imtertace (if instaliad; system soltware version 2.21M or higher only):

8. Connect the RS232 cabie from port A on the Front Tray to the CDI™ Monitor.
£. Tum the monktor on and press Setup on the COI™ Monitor. Use the Adjust button and Up /Down
amows 1o set the tollowing:
- Anerial PH = 1
- Anerial PCO2 = time of day
- Anerial PO2 = 4800
- Arerial BE/HCD3 = 0.1

- Venous PH = 1
- Venous PCO2 = 0 (English), 1 (French), 2 (German), 3 (Spanish), or 4 {lmllan)
- Venous PO2 = 0
. - Venous SVO2 = baromatric pressure
c. Press Operate. Ensure that the Standard Reference Sensors (SAS's) are installed property.

The values displayed on the CDI™ Monitor should be dispiayed on the Main Screen of the $000.

e. Adisplay of "999" indicates an over-range value; a display of *- - -* indicates an under-range vaiue.
Refer 10 the troubleshooting section if communications cannot be established.
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Saction 2. Maimsnance

Sarne™ S000 Perfusion System Field Service Handbook

2.3. EM/PM Procedures (continued)

2-3-3. Roller Pump Inspection
1. Record the part number and serial number for each rolier pump.

2.

Placeaaﬁpumphmestopmodemdmﬂuscrdlmmvmfymmn-uassa.gedisplayshows
tne following in sequence: 1/4, 3/8, 1/2, 5/8, 6mm, 8mm, 10mm, 12mm, S4:1, 8201, §1:1, Poot, and

APM.

3. Tum the machine Power Swich to OFF, walt ten seconds, and wm & ON. Verly that the message
display on each pump shows the foliowing in sequance: Reset {(sach pump relay olicks once), tube size
or RPM, 6-10 second delay, software version, run hours, FAIL 1, FAIL 2, FAIL 3, FAIL 4, FAIL 5, FAIL
E. and then back to tube stze or RPM. Record the sofiware version and run hours for each purnp. Note
any fall messages that remain on the purnps and refer to the troublashocting section.

oo ow

L

a.

b.

Note: To repeat the above sequence of massages, touch
*CUSTOMIZE® on the Startup or Tiie Scraen, then touch the
blank swich {fourth down from the top) on the Selection
Screen as needed. Diferent messapes are displayed for
software versions prior to 2.1.

Perform the foliowing for each pump:

install an emergency hand crank it the pump head.

Tumn the flowrate knob fully counter-ciockwiss.

Place the pump In reverse by prassing both Reverse switches tor four seconds.

Hold the hand crank and increase the pump speed umntil a pump jam occurs. The pump stops and
*PUMP JAM® appears in the message display. in the case of the anerial pump, an alarm sounds
and the "ARTERIAL PUMP JAM" message appears oh the Main Screen.

Remove the hand crank and press the Forward or Reverse switches to clear the pump jam
condition.

install the appropriate size tubing In the pump.

Set the proper occliusion for the pump as described in the Roller Pump saction of the 9000
Ferfusion System Operators Guide.

Run the pump in forward and reverse. Note any unusual noisas and refer to the troubleshooting
saction.

When removing the tubing, be careful not to touch or move the occiusion knob.

Check the pump designations:

Select sach pump as anenal by rotating the ART switch on the Dightal intarface Board. Varify that
when each pump is seiected, ks maessage display shows “ART".

Select each pump as cardiopiegla by rotating the CPG switch on the Digital imerface Card. Verity
that when each pump Is seiacted, its message display shows "“CPG®. Note that a centritugal pump
cannot bae selected as cardioplegia.

Ssiect one pump as both ART and CPG. Verify that the "CHANGE PUMP SELECT. ART = CPG"
message appears on the Main Scresn.

Retum the ART and CPG switches on the Dighal imerface Board 10 their original settings.
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Sarns™ 9000 Perfusion System Field Service Handbook

Section 2. Maimesnance

2-3. EM/PM Procedures (continued)

2-3-3. Roller Pump Inspection (continued)

6.

10.

11.

12.

Chack the pulse mode {If instalied) for the anerial pump:

a. Touch “PULSE" on the Main Screen. Set the RATE to 60 bpm, the WIDTH to 50%, and the BASE

to 50%.

b. Press the Forward switches on the pump and tumn the flowrate knob fully clockwise (maximum
speed). Press the Automatic switches. The messape display ramps down from 100 to 50. The
pump runs at maximum speed for 1/2 second and then half speed for 1/2 second.

c. Set the BASE 1o 0%. The pump runs at maximum speed for 1/2 second and then stops for 1/2
second.

d. Retum the RATE, BASE, and WIDTH to their original settings.

e. Press the Manual switch to stop the pump.

Check the shoulder screws (the location of these screws Is shown in the drawing on Page 4-7):

a. Set the machine Power Switch to OFF.
b. Set the torque screwdriver to 17 inbs.
c. Verify that all four shouider screws on eech pump are torqued to 17 in-bs.

Check the rollarto-olier. Refer to Procedure 3-2-1 (Roller-To-Ralier Adjustment).

Check the casting:

a. Check the casting runout. Refer to Procedurs 3-2-3 (Chacking/Adjusting Casting Runout).

b. Inspect the casting for any nicks or scratches in the tubing path. As a guide, the casting should
be repiacad if a nick or scratch is deep enough 1o catch a fingemal.

Check the rollers and rolier bearings:

a. Spin each roller with your fingers. Each should spin freely; ¥ not, refer to Procedure 4-1-7
(Replacing Roller Baarings).

b.  Inspect each roller for any nicks or scratches. As a guide, the roller should be replacad K a nick
or scratch is deep enough to catch a fingemal.

Check the casting bearing. Use a hand crank to spin the roller assembly. It shouid spin freely and
smoothly. if any unusual noises are heard, refer to the troubleshooting saction.

Check the tube guide rollers (new brown greassless styla):

8. Spin each tube guide rolier with your fingers. Each rolier should spin smoathly. If not, remove the
roller and check for a groove wom Into the roller post where the tube guide screw shouider
touches the post. if a groove is visible, file & smooth. Re-install the roller and screw. Try 1o spin
the roller again. i it is stiil hard 1o spin, replace the tube guide and/or the screw.

b. Torgue ali guide rolier screws to 7 indbs.
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Section 2. Maintanance Same™ 000 Perfusion System Fieid Service Handbook

2-3. EM/PM Procedures {(continued)

2-3-3. Roller Pump Inspection (continued)

13.

14.

15.

16.

17.

1B.

Check the tube gukie roliers (old biack style):

& Remove all the tube guide rollers.
b

. Apply a thin coat of grease 1o each screw.
¢. Re-install the greased screws and rollers. Torque the rolier screws to 7 inbs. Claan off any axcess

grease.
d.  Spin each rolier with your fingers. Each roller should spin smoothly; if not, refer to Step 12a above.

Check the occlusion mechanism;
a. Apply a thin coat of greasa to the lip of the occlusion mechanism.

b. Tum the mechanism back and forth. it should tum smoothly and easly. ¥ not, rafer to the

troubieshooting section.
c. Varify that the four screws securing the gauge ring to the lip are tight.

Check the tube clamp mechanisms:

a. Remove both tube clamp mechanisms.

b. Verify that the screws holiding the tubing inserts are tight and that all pins are secure.

c. Slide the tube clamp mechanisms back onto the black dovetails. It should require some force to
do this; i not, replace the dovetai.

Set the machine Power Switch to ON.

Check overspeed:

a. Insert a hand crank into the pump. Tum the flowrate knob fully counter-ciockwise.

Prass the Forward switches on the pump.

€. Use the hand crank to rotate the pump counter-clockwise gt 20-25 rpm. The message dispiay
shows "OVERSPEED 3" and the pump stops. In the case of the arterial pump, the alarm sounds
and the “ARTERIAL PUMP OVERSPEED" message appears on the Main Screen.

d. Remove the hand crank. Press the Forward switches to ciear the OVERSPEED 3 condition.
Check the cover interlock:

a. Set the pump flow rate to maximum speed.

b. Lt the pump cover approximately 1.5 inches (3.81 cm). The pump should stop rotating; if not, see
the troubleshooting section.

¢.  Press both Forward switches 1o restart the purmp. Then apply a slight clockwise pressure to the
fiowrate knob. The maximum RPM shouid be 250 + /- 2 (use a dighal tachometer to verify the
RPM reading): # not, refer to Procedure 3-2-4 (Calibrating the Pump Control Board).
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ma™ 9000 Perfusion System Field Service Handbook "~ Section 2. Maintenance
_ 2.3. EM/PM Procedures (continued) | s

 2:3-4. Centrifugal Pump Inspection for Delphin™ Il Module
Use the current procadure but with the following e:tceptions_.
- 13. Install a 3 toot test loop (without comstarch).
_ _a. : COnneot one end of a 3 foot loop of tubingto a disposable pump and fill them with water

b. Connect the other end of the tubing 1o the disposable pump without introducing atr as air wnll
affect the test.

c. ‘Connect the disposable pump to the drive motor.

" 17. Check both ihe alert and alarm.
Check lhe Check Flow alen.

_ a. Increase the pump speed to 1600 +l- 20 HPM and ad}ust the clamp to get a flow of over
- 3.0 Urn:n

b.-" Decrease the punp speed 16 1400 +/- 20 RPM and vedfy the massage display altemately ﬂashes
. the chosen motor speed and “CK FLOW™. The alert sounds and the "CHECK ARTERIAL PUMP -
- FLOW* rnessage appears on the Main Screen o .

¢. Increase the pump speed to 1600 +/- 20 RPM and the Check Flow alert shouid stop.

d. Press Stop and then turn the speed knob to minimum, |

e. - Start the pui‘np and increase the speed to 1100 +/- 20 RPM. Adjust the clamp to cbtain a fiow of
approximately 3.0 L/min. Tum the speed knob quickly down to 200 RPM +/- 50 RPM. The
message display should altemately flash the chosen RPM reading and “CK FLOW"™ for’
approximately 5 seconds. The alert sounds and the "CHECK ARTERIAL PUMP FLOW"
message appears on the Main. Screen

Check the Backflow alarm.

a. Install the Flow Sensor around the tubing with the arrow in the direction of flow. ‘Start the pump
and increase the pump speed to 2000 RPM. Adjust the clamp for a tlow of about 3.0 L/min.

b. Remove the Fiow Sensor and re-install it with the arrow pointing in the direction opposite the fiow,

The message display should alternately flash 2000 RPM and “IBACKFLW". The alarm sounds
and the “IARTERIAL PUMP BACKFLOW" message appears on the Main Screen.

19. This inspection step is not applicable for Delphin™ || Modules. -
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Sarms™ S000 Perfusion Systemn Flaid Service Handbook

Section 2. Malmanance

2-3. EM/PM Proceduras {continued)

2-3-4. Centrifugal Pump inspection

1.

2.

Record the pump part number and serial number.

Record the fiow sensor part number, serial number, and calibration number.

Connect the motor and fiow sensor 10 the pump. Note that earty flow sensors and pumps have only
two connections. A new three-conneclor sensor can be used with an old pump and vice versa; just

lsave the third connector disconnectsd.

Check the pumip connector to the 900C for damage.

Check the startup sequence:

a.

b.
c.

Set the machine Power Switch to ON. Verily that the message display shows the foliowing in
sequence: Reset (relay clicks once), §-10 second delay, software version, run hours, FAIL 1, FAIL
2, FAIL 3, FAIL 4, FAIL 5, FAIL &, and back 10 D00O.

Record the software version and run hours.

Record any fail messages that remain displayed and refer to the troubleshooting section.

After the stantup sequence, press the Scroll switch three times. Verify that the message display shows
the foliowing in sequsence: MNFL numbet, callbration number, and 0000,

Check spesad control:

a.
b.

c.

Press both Forward switches.

Rotate the speed knob clockwise to Increase the speed. Note any unusual noises and refer to the
troubleshooting saction.

Verify that the speed knob tums smoothly throughout its range.

Check the motor disconnected alert:

a.

Select the centrifugal pump as arterial by rotating the ART switch on the Dighal interface Board.
Press the Stop switch on the pump and disconnect tha motor.

Press both Forward switches and turn the speed knob to the 1200 rpm setting. The pump
message display atternately flashes "0000° and *"MOTOR". The aiert sounds and the *CHECK
ARTERIAL PUMP MOTOR" messape appears on the Main Screen.

Press the Stop switch. Reconnect the motor and press the Forward switches to ciear the alert
message.

Check motor speed:

b.

Press the Stop switch. Connect the Drive Motor Tach Fixture 1o the drive motor, and then connect
& digital tachometer to the fodure.
Press the Forward switches. Tum the speed knob tully clockwise for maximum speed. Verify that
the maximum reading on the tachometer is 3600 +/- 100 rpm. it not, refer to Procedure 3-3-1
{(Motor Control Board Calibration).
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Saction 2. Maintsnance

Sarre™ Q000 Perfusion System Fiaki Service Handbook

2.3. EM/PM Procedures (continued)
2-3-4. Centritugal Pump Inspection (continued)

10.

11.

12.

13.

14.

Chack the motor control:

a.
b.

C.

Prass the Stop switch. Tum the speed knob to the 1200 rpm satting.

Tum the centrifugal pump circult breaker OFF and back ON. Press both Forward switches
immediately. The motor should start while "Reset” Is displayed:; ¥ not, reptace the Motor Control
Board.

Press the Stop switch.

Check the minimum flow alert:

Press the Select switch until "MNFL x.x” is displayed.

Press the Up/Down arrows to change the minimum fiow value to 1.5. Press the Select switch to
enter the new value.

Press both Forward switches. Tum the speed knob to siowly increase the motor speed. When a
speed of 1000 rpm or greater is reached, the following occurs: the pump massage display
altemnately fiashes the motor speed and *MIN FLOW". The alert sounds and the "BELOW ARTERIAL
MINIMUM FLOW" message appears on the Main Screen.

Tum the speed knob fully counter-ciockwise. Verify that the message display shows "0000". Press
the Stop switch.

Check the callbration number selection:

d.

Press the Selact switch twice 1o dispiay the calibration number. Press the Up or Down arrow once.
An asterisk replaces the C, and the first three digits and the last dight bilnk. Press the Up/Down

* arrows to scroll the first three digits through all the values from 020 to 300. Set the first three dighs

to 112; the last digh changes automaticalty.

Press the Select switch once. The last four dighs blink. Use the Up/Down arrows to scroll the first
three blinking digits through all the vaiues from 270 to 670. Set these three digtts to 345; the last
dight automatically changes to 6.

Press the Select switch once to store the vaiue. Tum the centritugal pump circuit breaker OFF and
back ON. After the startup sequence, press the Select switch to verify that the MNFL value is 1.5
and the calibration number is C1123456.

Enter the calibration number located on the biue tag attached to the sensor.

install a test loop:

a.

b.

A centrifugal test loop consists of a disposabie pump, a two-iter reservoir bag, tubing, and a
Roberts tube clamp. Add 0.67 grams of com starch per one liter of water.

Connect the test loop 10 the pump motor. Press both Forward switches. Allow the solution to mix:
squeeze and tap on the bag to heip mix the solution.

Put a liberal amount of flow sensor lubricant on the sensor. Connect the sensor 1o the tubing at
least 0.3 maters from the disposabie pump or connectors.

Check the maximum speed with lcad. Tum the speed knob fully clockwise (maximum speed). Verify
thatthespeedshownhmamessagedisplayisbetwaenZBOOandasoomIfncx,reiartothe
Troubleshooting Procadure 5-5-10.
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Sams™ 9000 Perfusion System Fisid Service Handbook

Section 2. Maintenance

2-3. EM/PM Procedures (continued)
2-3-4, Centritfugal Pump inspéection (continued)
15. Chack the pulse mode (If instalied):

16.

17.

1B.

15,

Touch "PULSE" on the Main Screen. Set the BASE 10 50%.
Press both Forward switches and set the speed to 2400 rpm.

b.

c. Press both Pulse switches. The message display ramps down from 100 to 50. The pump puisas
once per second, at 2400 rpm for 1/2 second and 1200 rpm for 1/2 second.

d. Prass the Manual switch. Verify that the pump stops pulsing and continues to run at 2400 + /- 20
pm

Check the fiow:

a. Set the pump speed to 2000 + /- 20 rpm. Ciose the tube clamp until the flow reading is 4.0 + /-
0.2 L/min.

b. Genty tap on the fiow seansor. Tha flow reading shauld not change more than 0.1 L/min. i i does,

refer 1o the troubleshooting section.

Check the backfiow alert. Slowly reduce the pump spead 1o iess than 1000 rpm. The message display
atternately flashes the motor speed and “BACKFLOW'. The aslert sounds and the “ARTERIAL
BACKFLOW" message appears on the Main Screen. The motor continues to run.

Check the minimum flow;

a
b.

c.

Set the pump speed to 0000 rpm. Completely clamp off the tubing.
Slowly increase the pump speed to over 1000 rpm. The message display altemnately flashes the
maotor speed and "MIN FLOW". The alert sounds and the “BELOW ARTERIAL MINIMUM FLOW"

meassage appears on the Main Screen.
Unclamp the tubing and the alert stops sounding.

Check flow sensing:

a

Press the Select switch twice to dispiay the callbration number. Set the sacond three digits of the
number 10 270. Adjust the pump speed and clamp unti the fiow reading is approximately 4.0
L/min.

Press the Select switch twice. Set the second three digits of the calibmation number to 670. Within
10-20 seconds the flow reading should be 1.6 + /- 0.1 L/min. if not, refer to the troubieshooting

section.
Remove the test loop. Set the calibration number back to the number found on the biue tag

attached to the sensor.
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Section 2. Maintsnance : Same™ 000 Pertusion System Fleld Service Handbook

2-3. EM/PM Procedures (continusd)

2-3-5. Final Inspection

1.

2

Re-enter all the operator settings that were recorded in Step 10 of the Preliminary Inspection.

Tum ali pump flowrate knobs fully coumer-ciockwise.
Disconnect the gases from the 9000. Tumn the gas flowrate knob fully ciockwise.

Extend the Front Tray (refer to Procedure 4-3-1). Connect the negative iead of a DVM 1o the DC/DC
convartor ground test point on the Power Contral Board (refer to Pege 3-1 for test point location).
Connect the posttive lead to any meta! point on the chassis. The DVM reading must be 250 megohm
or greater (with power off, the reading shouid be stable: with power on, the reading will fluctuats); ¥
not, refer to the troublashooting section.

Slide the Front Tray back into the console. Secure the Front Tray. Reconnect all cables to the Front

~ Tray. Leave all circult breakers on the Front Tray tumed ON. Ensure that all cables are ciear of the

whesis and tisd down. ,
Leave the system cleaner than you found it

Maasure the system leakage current in normal polarity, then switch off the system, reversa the polarity,
and recheck the isakage current.

Note on the Inspection Report any additional service that needs to be performed.

Place the inspection label on the unit.
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s-ﬁu" nooo Pertusion System Fieid Service Handbook | _ Section 2. Malntéﬁ#ricé
2+4. Installing Opﬂdns | | |
- 2-41. Installing the Pulse Option and Blood Chemlstry
‘Starting with 2.3 software, the Blood Chemistry feature is automattcatly on but the Pulsame Fbw faature

is sfiil an option requmng sennce mstallation Note Blood Chemtstry may be Iurned oﬁ at the customer S
request. : :
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Sarms™ OO0 Perfusion System Fleld Service Handbook Saction 2. Maintsnancs

2-4, Installing Options
2-4-1. Installing the Puise and Blood Chemistry Options

Note: Obtain the machine ID number and option number(s)
from Sarns Service prior to performing this procedure.

1. Perform Procedure 2-2-1 (Setting the System to the Diagnostic Mode).

2.  Touch “System Options Screen®.

3. Enter the four-dight machine ID nurber, thea touch *ENTER".

4. Enter the four-digh option number, then touch "ENTER".

5. Touch the "OFF" button to the left of the desired option ("OFF" changes to "ON"), then press "ENTER".
6. Parform Procedure 2-2-2 (Returning the System to Normal Operating Mode).

7. Reter to Procedure 2-3-3 (Rolier Pump inspaction) or Procedure 2-3-4 (Centrifugal Pump Inspection)
1o verify the operation of the Puise option. Refer to Procedure 2-3-2 (Systern inspection) to verity the

operation of the Blood Chemistry option.
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Saction 2. Maintanance Sams™ 5000 Perfusion System Fieid Service Handbook

2.4. instaliing Options {continued)

2.4-2. Installing a Water Module
1 Set the Powar Switch to OFF and unpiug the Power Cord.

Note: To ensyre that all brackets and accessories are re-

instalied in the commect positions, draw & picture showing
where everything is mounted on the rear of the machine.

Remove all kems mounted to the Rear Panel. Remove the gas hoses and all loase objects in the
storage wail. Remove all pumps.

2

3. Tip the unh on Its back onto a 10 to 15 cm piatfonn.

ART Temperature Probe

CPG Temperature Probe
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Sams™ Q000 Perfusion System Field Service Handbook

Section 2. Maimenance

2-4. Installing Options (continued)

2-4-2. Installing 2 Water Module {continued)

4

5,

10.

11

12.

Note the position of @ach caster (l.e. the comer on which each is mounted). Remove the four casters.

Antach the Water Module to the 9000, and then attach the casters to the Water Module. Be certain to
install the casters in their original positions. Antach the comer plates 1o the Water Moduie.

Stand the unit on its wheels.

Connect the ART temperature probe to the Water Module. String the cable through the "J° channet to
the from of the 9000 and connect It to Jack B on Temparature Modulie #2.

Connect the CPG temperature probe to the Water Module. String the cabie through the *J° channe! to
the front of the 5000 and connect it to Jack C on Temperature Module #2.

Install all poles and accessories In their original positions.

Plug in the Power Cord and set the Power Switch to ON.

Touch *MAIN SCREEN" and then *AUX DATA". Set temperature labe! B to "MAIN WATER" and
temperature label C to "CARDIOPLEG WATER".

Refer to Procedure 2-3-2 (Systern Inspection) to verify the operation of the Water Modulg.

April, 1991
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Section 2. Maintenance

Sarme™ D000 Perfusion System Fleld Service Handbaok

2.4. instaliing Options (continued)

2.4-3. Installing an Occluder

1

2.

Set the Powar Switch to OFF.
Open the Front Door. Remove and discard the cover plate for Slot #12.

Slide the QOcciuder Module into Slot #12. Tighten the sacurlng SCTBWS.

Mount the Oceluder In the position prefermed by the cperator.

String the Occluder cabie through the ceble brackets mounted aiong the bottom edge of the Rear
Panel, and then through the "J* channe! 10 the front of the B000. Comnneci and secure the cabie 1o the

Occluder Moduie in Siot #12.
Set the Occluder Circuit Breaker to ON.
Refer to Procedure 2-3-2 {System Inspection) to verify the operation of the Occluder.
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Sarns™ 9000 Plrhulun System Fieid Service Handbook _ Section 3. Adjustment Prdced'ufés
© 3-1. Miscellaneous Electrical Adjustments - B |

Starting with 4.0 s’dﬁwére, there is no calibration for the Touch Screen so step 3-142.' is unnecessary.
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Sams™ 2000 Perfusion Systam Fleld Service Handbook Ssction 3. Adjustimant Procedures

3-1. Miscellaneous Electrical Adjustments

3-1-1. Checking Batteries and Power Supplies
1. Unplug the power cord from the wall outiet and set the power switch to OFF.

2. Extend the fromt tray (refar 1o Procedure 4-3-1).

Check and record the battery voltage level measured at the Power Distribution Board. Connect the
negative lead of the DVM to J2 and the positive lead 1o J18. When fully charged, the voltage should
be 26 10 28.5 VDC. I nat, let the batteries charge or replace them.

3.

Caution: Replace the battery pack every two years OR whenever the
battery pack cannot be fully recharged within 13 hours OR whenever
a fully charged battery pack will not powsr the entire system for 60
minutes before lighting the bottom red DC powaer indicator. Place a
label on the machine indicating when the batteries were repiaced.

4. Check and record the charging voltage measured at the Power Distribution Board:

a Remove the large 60 amp fuse.

Plug the power cord into the wall outiet and set the powesr switch to ON.

Connect the negative lsad of the DVM to Pin 6 of 122 and the positive lead to Pin 5 of J22.

Adjust R3 as required untl the DVM reads 27.85 + /- 0.05 VDC. If the voltage cannot be adjusted

to specification, refer 10 the troubleshooting saction.

5. Check the +5 VDC power supply voltage at the Mather Board. Connect the positive lead of the DVM
to Pin 4 (red wire) of J29, and the negative lead to Pin 5 (black wire) of J29. The voltage should be 5.00
+/- 0.07 VDC. i not, replace the 5 voit DC/DC convertor.

6. Check the +/- 12 VDU power supplies at the tast points on the Power Control Board. The positive
_,voltage should be +12.00 + /v VDC. if not, repiace the +12 volt DC/DC convertor. The negative
-~~~ 'voltage should be <1200 + /- 0.12 VDC. if not, replace the Power Control Board.

an o

- Note: The +5 VDC power supply is not connected to the test points
»2 0 on the Fower Control Board.

7. Set the power switch to OFF. Re-install the 60 amp fuse. Reassamble the machine.
+12 VOLT DC/DC

CONVERTOR (S/N > 2000) J29
bt L 7 E 1

i

+s voLr  TEST POINTS

DC/DC
corion 12 vour neyoc

nmin (S/N < 2000)
-"- J2
9 - U gooDDsS
R3 J22
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Section 3. Adjustmernt Procedures Sams™ 9000 Perfusion System Fisld Service Handbook

3-1. Miscellaneous Electrical Adjustments (continued)
3-1-2. Calibrating the Touch Screen

1. Sat the power switch 1o OFF,
2. Set the system to the Diagnostic Mode (refer to Procedure 2-2-1).

3. Set the power switch 1o ON.

Cautlon: Uss only fingers to touch and activate controis. Do

nat use any sharp instruments on the pump controis, console
controis, or display screen as this may damage the device.

4. The Service Diagnastic Menu is displayed on the Main Screen. Touch “Callbrate the Touch Sensor.
5. Touch each circle as it appears on the screen.

6. Set the power switch to OFF,

7. Set the system to the Nonmal Operating Mode (refer to Procedure 2-2-2).

B. Set the powsr switch to ON.

9. Check the switch alignment by touching the center of a switch. If the switch does not function as
axpectad, reter to the troubleshooting section.

Page 3-2 April, 1581



Sams™ B000 Perfusion System Faid Service Handbook Section 3. Adjustment Procedurss

3.1. Miscelianeous Electrical Adjustments (continued)
3-1-3. Calibrating the Pressure Board

1. Convert the Pressure Board to the Extender Card.

2.  Connect the DVM across C6 (TUY) or C3 {(non-TUV) and observe polarity.

3. Set the power switch to ON; adjust RS untll the DVM reads 7.50 + /- .05 VDC. Hf the voltage cannat be
adjusted to specification, replace the Pressure Board.

4. Perform the Pressure Check portion of the System inspection (reter to Procedure 2-3-2).
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Saction 3. Adjustrnent Procedures

Sams™ 9000 Perfusion System Field Service Handbook

3-1. Miscelianesous Electrical Adjustments (continued)
3-1-4. Callbrating the Temperature Board

1.

2

3.

Convert the Tamperature Board to the Extender Card.
insetft the Sams™ 8000 Temperature Probe into jack A on the Temperature Board.

Arterial temperature should read 25.0 + /- 0.1 degrees; ¥ not, adjust R-25 1o meet this specification. Hf
the voltage cannot be adjusted to specification, replace the Temperature Board.

Note: R-25 Is the only fisid-adjustable potentiometer on the
Temperature Board. All other pots are factory-adjusted.

R25

\

s

—— |
Cm 1
=3
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Sams™ 9000 Perfusion Syxiem Flald Service Handbook Section 3. Adjustmant Procsdures

3-2. Roller Pump Adjustments

3-2-1. Checking Roller-to-Roller

Waming: Occiusion must be set by moving the rollers
1oward the pump race in order 1o take up any free play in the
mechanism. Do not adjust occiusion by moving the roliers
Away from the race as under-occlusion may resuit

1. Set the occlusion (refer to the 5000 Perfusion System Operators Manual for detalled procedures). Note
the occiusion adjustment knob's position in reference to the arrow on the tongue. Excapt where

indicated by thase instructions, do not move the knob.
2. Remove the pump safety cover, the right tube ciamp assemnbly, and the right screw from the tongue.

Pump Satety Cover
Tongue Screw

Tube Clamp Assembly

3. Assembie the Dial Indicator Kit and Roiler<to-Roller Mounting Bar. Secure the Dia! Indicator and
Mounting Bar to the tongue as shown below.

Mounting Bar

Dial indicstor
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Saction 3. Adjustment Procedures Sarme™ S000 Perfusion System Field Service Handbook

3-2. Roller Pump Adjustments (continued)

3-2-1. Checking Roller-to-Roller (continued)

4. Adjust the Dial indicator's position so that the needie deflects to mid-scale when the Stem makes
contact with the highest point of one of the Rollers. Make sure that the Stem Is at a 45° angle when

It contacts the Roller.

5. Choose one rolier as a reference. Rotate the roller arm assembly and observe the maximum diat needie
defiection caused by the reierence roller. Tum the dial's scale so that the point of maximum deflection
is set to zero.

€. Rotate the roller arm assembly and observe the maximum dia! needle deflection causad by the non-
reference roliar,

7. Tum the occlusion adjustment knob in one fulf tum (ciockwise) and then back out {counter-clockwise)
to the same point (as noted in Step 1). Repeat Steps 5 and 6.

- I the difference between defiections Is less than 0.0015", continue with Step 8.
- It the difterence batween defiections is more than 0.0015", perforrn Procadure 3-2-2.

8. Remove the Dia! Indicator and Mounting Bar.

9. Replace the tongue screw, tube clamp assembly, and pump safety cover.
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Sarms™ pOO0 Perfusion Systam Field Service Handbook Sesction 2. Adjustmertt Procsdures

3-2. Roller Pump Adjustments (continued)
3-2-2. Adjusting Roller-to-Roller

1. Lse the Roiler-to-Roller Adjustment Tool to remove the cap from one of the rollers.

2. Insert the special 3/16" hex wrench into the adjustment tool, and then insert both tools into the center

of the roller. Loosen the socket head bolt inside the roller post.
_/ \
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Section 3. Adjustment Procedures Seme™ 9000 Perfusion System Fleid Service Handbook

3-2. Roller Pump Adjustments (continued)
3-2-2. Adjusting Roller-to~-Roller (continued)

3.

10.

11,

12.

13.

14,

Tum the occiusion adjustment knob one revolution clockwise, then counter-clockwise to the same point
noted in Step 1 of Procedure 3-2-1.

Use the roller with the cap as the reference. Adjust the Dial Indicator's position 8o that the neadie
defiects to mid-scale when the Stsm makes contact with the highast point on the rolier.

Rotate the roller arm assembiy 180° to line up the non-reference roller with the Dlal indicator. Use the
adjustmert tool to move the roller post and adjust the rolier's position (the roller post s shapad like
a cam). Move the rolier back and forth against the Dial indicator's stem unth the dial needle defiection
is the same as the reference roller. When the rolier is properly positionad, tighten the socket head bott
inside the rolier post.

Chaeck the accuracy of the adjustment by rotating the roller arm assembly and observing the maximum
dial neaedie deflection for each rolier.

- [ the difference between defiections is less than 0.0015°, continue with Step 7.
- It the difference between deflections is more than 0.0015", repeat Steps 2 through 6.

Tum the occiusion adjustment knob one revolution clockwise to draw the rollers in, and then one
revolution counter-clockwise to the same point noted in Step 1 of Procedure 3-2-1.

Rotate the roller arm assembiy untll the reference roller lines up with the indicator stem.
Repeat Step 4.
Rotate the rolier arm assembly and observe the maximum deflaction for the nonreference rolier.

- If the difference between deflections Is leas than 0.0015", continue with Step 9 of Procedure 2-3-3.
- It the difference between deflections is more than 0.0015", repeat this entire procedure.

Remove the Dial Indicator and Mounting Bar.
Replace the rolier cap.
Repiace the tongue screw, tube ciamp assembly, and pump satety cover.

Install tubing in the pump (refer to the 8000 Pertusion System Operators Manual). Run the pump with
tubing occluded for 20 minutes to ensure normal operation. Repeat Procedure 3-2-1.
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Sams™ 9000 Perfusion Systam Fleid Service Handbook Section 2. Adjustmant Procadures

3-2. Roller Pump Adjustments (continued)

3-2-3. Checking/Adjusting Casting Runout
1. Remove the pump safety cover and occiusion adjustment knab cap.

2. Assambie the Dial Indicator Kit and Casting Runout Fbaure. Mourt the Casting Runout Fixture 1o the
pump shaft assembly as shown below.

Casting Runout Fixture

Dial indicator
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Section 3. Adjustment Procedures Sams™ 8000 Perfusion System Field Service Handbook

3-2. Roller Pump Adjustments (continued)

3-2-3. Checking/Adjusting Casting Runout {continued)

3. M]mmnwlmmspmnbnwmmmedladaﬂmmm—smlemnm Stemn makes
cortact with the point on the casting shown beiow.

TN |3
fars N

| -
; %
O 0 l | - ,//////"1

4. Rotate the roller assembly around the casting, monitoring the dlal needie deflaction.

- If the needie dafiects iess than 0.0015" from mid-scale, remove the Casting Runout Fixture.
(Loosen the knurled knob, then tap on the top of the focturs to release it.) Continue with Step Sb

of Procedure 2-3-3.
if the needie deflects more than 0.0015" from mid-scale, continue with Step 5.
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Sams™ 000 Perfusion System Fisld Service Handbook Section 3. Adjustment Procedures

3-2. Roller Pump Adjustments (continued)
3-2-3. Checking/Adjusting Casting Runout (continued)

5. Adjust the casting as follows:

a. Remove the Casting Runout Foxture from the pump shaft assembly. (Loosen the knuried knob,
then tap on the top of the fixture 1o release i)
b. Remove the pump from the console. Lay the pump on its side.

d. Recheck the casting runout.

e. Repeat Steps S5a through 5d urtll the casting runout is brought into specification, then continue
with Step 6. If the casting cannot be brought into specification, replace the casting/bearing

assembly.
._ZF OuT OF :}PEC
ﬁff-"}"’m": C.,qyf:fhf{r'

6. Remove the Casting Runout Fodure from the pump shaft assembly. (Loosen the knuried knob, then 1ap
on the top of the fixture to release it.)

7. Replace the pump safety cover and occiusion adjustment knob cap.
8. Check all cable connections to ensure that none were loosened by the pounding.

8. install tubing in the pump (refer 1o the 8000 Perfusion System Operators Manual). Run the pump for
20 minutes to ensure normal operation. Repeat Steps 1 through 8.
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Section 3. Adjustment Procedures Sarms™ 8000 Perfusion System Fleld Service Handbook

3-2. Rolier Pump Adjustments (continued)

3-2-4. Callbrating the Pump Control Board

1. Remove the roller pump from the 5000 console. Set the pump In front of the S000; reconnect the pump
cabie.

2. Press both Forward switches. Tum the speed pot fully ciockwise. The rollers should tum
coumerciockwise at full speed.

3. Perform the following checks at J5 on the Pump Control Board:

Connect the negative lead of the DVM 10 Pin 6 and the posltive lead 1o Pin 1. The DVM should

read 8.0 + /- 0.2 VDC (reference voltage). if not, perform the foliowing:

- Check for 24-36 VDC at the appropriate pump connector (J7-J11) on the Power Distribution
Board. it not found, refer to the powsr system troubleshooting (Subsection 5-3).

- Check for the foliowing voltages at J3 on the Pump Power Supply Board: -12 VDC across
Pins 1 and 4 (common), +12 VDC across Pins 2 and 4, +5 VDC across Pins 3 and 4. if any
of the voltages are missing, replace the Pump Power Supply Board.

- Replace the Pump Control Board.

Tum the demand pot fully ciockwise and hold. Connact the positive lead to Pin 2. The DVM should

read 5.00 +/- 0.05 VOC; adjust R-34 to meet this specification. If the voltage cannot be adjusted

to specification, replace the Pump Control Board.

Connect the posltive lead to Pin 4. The DVM should read -5.00 + /- 0.05 VDC; adjust R-32 to meet

this specification. If adjusting R-32 cannot bring the voltage into specification, repeat Steps 3b and

3¢ as needed until both voltagas meet their specifications; If the voltages cannot be adjusted to
specification, replace the Pump Control Board.

Push the switch on the Pump Safety Board toward the forty-pin ribbon cable. The DVM should

read 0.00 + /- 0.05 VDC.

Push the switch toward the outside of the board. The DVM should read -5.00 + /- 0.05 VDC.

Connect the posltive laad 1o Pin 3. The DVM should read -5.00 + /- 0.05 VDC; ¥ nat, replace the

Pump Control Board.

Connect the posltive lead to Pin 5. The DVM should read 4.85 + /- 0.15 VDC; I nat, roplace the

Pump Control Board.

4. Stop the pump.

5. Insert the Dighal Tachometer into the roller assambiy.

6. Press both Forward switches. Turn the speed pot fully clockwise. The maximum RPM should be 250
+/- 20 RPM (use a digital tachometer 1o verify the RPM reading); adjust R-33 to mee! this
specification.




Section 3. Adjustment Procedures

3-2-4. Callbrating the Pump Control Board {continued)

Sams™ Q000 Perfusion Systern Flald Service Mandbook

3-2. Roller Pump Adjustments (continued)

Z2NNN

e S O
2\

A
\ 35

Y

)

Page 3-13

April, 1991



Saction 1. Adjustment Procadures

Sarme™ D000 Perfusion System Flald Service Handbook

3-3. Centritfugal Pump Adjustments

3-3-1. Calibrating the Motor Control Board

1.

2,

3

Remove the centrifugal pump from the S000 console. Sat the pump in front of the 9000.

Remove the back panel from the pump.
Rernove the two securing screws at the rear of the pump assembiy, then hinge open the assembiy.

Connect a drive motor with no load to the pump.
Connect the pump cabie to the front tray.
Set the maching power switch to ON.

"Pross both Forward switches. Tum the speed knob fully clockwise (maximum RPM).

Perform the following checks on the Motor Control Board:

8 Connect the negativa lead of the DVM 10 TP1, and the positive lead to TP23. The DVM should read
5.00 +/- 0.01 VDC; adjust R49 1o meet this specification.

b.  Laave the nagative lead of the DVM connected 1o TP1. Connect the positive lead to R45 (connect
tomemistorlnaddmasttoﬂwodmufﬂlePcB).TheDVMMdreadi.?ﬁ+/-0.01\'DC:

adjust R45 to meet this spacification.

Note: if R46 is a standard resistor, t must be replaced with a
S0K ohm potentiometer (P/N 26-1007-7501-9), and then
adjusted as stated above.

c. ThespeadraadoMonthefrorﬂpandebeaaoo+/—EOHPM:adjuaR48tometthis
specification. .

| TP1
a o
I R2 [——
——— |
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Sams™ 9000 Parfusion System Flek! Servios Handbook Section 3. Adjustment Procedures
3-3. Delphin™ Il Module Adjustments | |
When calibrating the Motor Control Board of a De!phm“‘ it Module, use the direchons below for step 8.b.

8. Perform the Ioﬂowing chedcs on the Motor COmfot Board:

 a. Connect the negative lead of the DVM to TP1, and the positwe lead to TP23. The DVM should
- ..read 5.00 +/- 0. 01 VDC. adjust R49 to meet this spedﬁwﬁon : _

b. Verity that JMP1 is in posrhon 'A" {see new board iliustratod below).

~ ¢c. The spead readout on the front panel should be 3600 +/- 60 RPM; adjust R48 to meet this'
.. specifi catlon _
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Section 3. Adjustment Procadures

Sama™ 9000 Pertusion System Field Service Handbook

3-5. Gas Systemn Adjustmants

3-5-1. Callbrating Flow Sensors - Version 221 or Higher

1. Set the power switch to OFF.
2. Set the system o the Diagnostic Mode (refer to Procedure 2-2-1).

3. Disconnect the pas supplies.
4. St the power switch to ON. Allow the machine 1o stablize for 15 minutes.

5. Note the offset values displayed on the Central Display.

€. Touch “CALIBRATE FLOW SENSORS". The offsst vaiues may change. If any offset value Is above 13,
raplace the appropriate Flow Sensor (refer to Procedure 4-2-4) and re-calibrate. Refer to the gas system

troubleshooting (Subsaction 5-8) for further detal.

FLOW OFFSET
02 X1 Y
AIR/95-5 X2 Y
OUTPUT X3 Y

X1, X2, and X3 are continually changing numbers. With no gas
connected, X1 should not vary more than + /- B, X2 should not vary
more than + /- 15, and X3 should not vary more than + /- 10.

Y must be & number less than 13 after "CALIBRATE FLOW SENSORS"
Is touched with no gas flowing.

7. 5et the system to Normal Operating Mode (refer 1o Procedure 2-2-2).

Page 3-18
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Same™ 9000 Perfusion System Fleid Service Handbook Section 3. Adjustmernt Procadures

3-4

. Occluder Adjustments

3-4-1. Callbrating the Occliuder Drive Board

1

Remnove the alien screw that sacures the occluder cover. Being careful not 1o damage the conductive
seal, pry the cover open at the round end. (The square end of the cover has a lip hinge, o the cover
must be opened &t the round end.)

Nots: Be carsful not to pet & plece of the conductive saal on
the Occluder Drive Board.

Connect a jumper cabie across D8. Also connect the negative isad of the DVM to D&.

Ensure that the occiuder cabie is connectsd at the front tray and that the occluder circult breaker is
tumed on. Set the power switch to ON.

Nots: For the foliowing steps. note the before and after
voltage readings, along with the occluder serial number, on

the repair report.

Connect the positive laad of the DVM to TP1. Adjust RS 10 obtain a reading of 0.40 + /- 0.025 VDC. K
this specification cannot be met, replace the Occluder Drive Board.

Connect the positive lead of the DVM to TP2. Adjust R18 to obtain a reading of 0.40 + /- 0.025 VDC.
if this specification cannot be met, replace the Occluder Drive Board.

April, 1991
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Sams™ 9000 Perfusion Sysiem Fisid Service Handbook Section 3. Adjustment Procedures

' 3-5.Gas System Adjustments

3-5-1. Calibrating Flo'w'Sénsors - Version 2.21 or Higher

Note: Starting with software 4.0, the resul of calibrating the
flow sansors is displayed to the right of the button and either
“Dene” or “Error™ will appear. '

January, 1993 Page 3-16A



Sams™ OO0 Perfusion Systern Fleid Service Handbook Section 3. Adjustment Procedures

3-5. Gas System Adjustments (continued)
3-5-2. Callbrating Flow Sensors - Version 1.7 or Lower

1.

2

-
N g —

10.

11.

12.

13.

14,

15

16.

17.

18.

Obtain an injection Fiaure and Test Memory Board from the nearest Service Center.

Set the power switch to OFF.
Disconnect the gas supplies.

Open the front door. Remove the plate (T10 Tornx) that covers the STD bus. ‘

Using static precautions, remove the Memory Board and replace it with the Test Memory Board. "’f;‘;;;};
close Aip sarely B — peinsdall s datle . EM,-:L‘“

Set the power switch to ON. Allow the machine 1o stabliize for 15 minutes.

A one square inch aree in the upper right comer of the Main Screen is active with the Test Memory
Board instalied. Touch this arsa of the screen ssveral times untll the Gas Flow Test Screen Is displayed.

Note the offset values shown for Channel 0 (O,), Channel 1 (Alr), and Channel 3 (Total). If any ofiset
value is above 18, replace the appropriate flow sensor (refer to Procedure 4-2-4).

Add five to the offset values noted in the previous step. Be certain to keep the O,, Ak, and Total values
separate.

Set the power switch to OFF.

install the Injection Fixture on Mother Board connectors J6, J7, and JS.

Sat the power switch to ON,

Touch the upper right comer of the Main Screen several times to display the Gas Flow Test Screen.

Use the three knobs on the injection Fbdure to dial In the offset values noted in Step 9. Be sure to
inject the proper offset for sach fiow sensor.

Nota: Do not touch the knobs once the proper values have
been dialed in.

Set the power switch to OFF,
Using static precautions, remove the Test Memory Board and re-install the standard Memory Board.

Set the system to the Diagnostic Mode (refer to Procedure 2-2-1).

Set the power switch to ON.
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Saction 3. Adjustment Proocediures

Sams™ 8000 Perfusion System Field Service Handbook

3-5. Gas System Adjustments (continued)
3-5-2. Callbrating Flow Sensors - Version 1.7 or Lower (continued)

18.

20.

21,

22,

23.

24,

Touch *Callbrate the Flow Sensors”.

Set the power switch to OFF.
Remove the Injection Fbdure. Reconnect M~JE, M-J7, and M-8 to the Mother Board.

Replace the plate that covers the STD bus.
Seat the system to the Normal Operating Mode (refer to Procedure 2-2-2).

Connect the gas supplies.
Verify the FiO, and Fiow Rate as described in the System Inspection (refer to Procadure 2-3-2).

Page 3-18 April, 1991



Sarms™ S000 Perfusion Systam Flald Service Handbook Section 3. Adjustment Procecdures

3-5. Gas System Adjustmentis (continued)

3-5-3. Adjusting the CO, Flush Rate
1. Turn the gas fiow knob fully clockwise (OFF).
2.  Connect a flowmatar to the system gas outist.

3. Stan the CO, supply to the system.

4. Qpen the front door. Locate the flush rite congol knab at the rear of the leit air fiter. Tum the mob
unti the desired flow rate (2 to 10 L/mir.) appasrs on the flowmeter.

5. Clean the labsl area and apply the correct flow raie tabel from the accessories kit

&—‘_ @
Flush Rats
Control Knob

AN
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Section 3. Adjustment Procedurss Sams™ SO00 Perfusion System Fleld Service Handbook

3-§. Water Module Adjustments
3-5-1. Setting the Outiet Pressure Limit

Nmmmwmummmgamasmﬁpn

Some water modules have been modified with & normalty open 24 VDO
vaive in the hot water supply line to the cardiopiegia and/or artenal
mmmm(s)mmmasmms'm
Distribution Board. When snergizad, the valve(s) cuts off the flow of hat
water 10 the mbdng vaive(s), allowing for maximum cooling. An
activation switch Is located next ta the control inob(s).

1. Connect the hot and cold water sources to the water module Inlets.
2. Tum the CPG and ART control knobs fully clockwise {OFF).
3.‘ Tum on the source water supplies.

4. Perform the following for each pressure reguiator:

Note: Both pressure reguiators must be set to the same pressure limit,
within the range of 35 to 75 p.a.l Do not adjust the pressure above the
rated limit of the heat exchanger to be used.

a. Loosen the lock nut on the adjustment stem of the pressure reguiator.
b.  Tum the adjustment stem to change the pressure a&s desired by the hospital.
c. Tighten the lock nut

5. Verty the outiat pressures with ah extemnal pressure monitoring device.

ART Temperature
glx:hter S Probe Connection
/ _~ CPG

Temperature
Probe
Connection

CPG Water

inlet Pressure Gauges
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Sarma™ 9000 Pertusion Systam Fleid Service Handbook Saction 3. Adjustmant Procadures

3-6. Water Module Adjustments (continued)
3-6-2. Checking the Water Temperature

Notes: The source cold wstsr supply must have & maxdmum
temperature of 6°C, at a minimum pressure of 55 p.s.L The source
hot water supply must have a minimum temperature of 44°C at g
minimum pressure of 35 p.al

Some water moduies have been modtified with a normally open 24
VDC vaive in the hot water supply line to the cardioplegia and/or
arterial mixing vaives. This vaive(s) recsives power from J6 on the
Power Distribution Board. When energized, the valve(s) cuts off the
flow of hot water to the mbdng vaive(s), aliowing for maximum
coaling. An activation switch Is located naxt to the control knob(s).

1. Set the power switch to OFF,

2. Ensure that the ART and CPG water temperature probes are propery connected.
3. Connect the source water suppiies.

4. Connect the drain hoses.

5. Tumn the ART and CPG control knobs fully ciockwise (OFF).

6. Tum on the source water supplies.

7. Checkthemeswmpaugesmmeﬁmbomwawassuresmeqml.ﬁmndjustmem&wrs
as gdascribed In Procedure 3-6-1.

ART Temperl'ture
Probe Connection

ART Water

CPG Temperature
Probe Connection

Contro! Knob

CPG
Controt Knob

inlet Pressure Gauges
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Section 3. Adjustmment Proceduress Sams™ Q000 Perfusion System Field Service Handbook

3-6. Water Moduie Adjustments (continued)
3-6-2. Chacking the Water Temperature (continued)

E. Set the powesr switch to ON.
With the Title Screen digplayed, touch "Main Screen®. With the Main Screen displayed, touch "Atndliary
Screen”.

10. Tum the ART control knob fully counter-clockwisa. Allow the water temperature to stabllize for several
minutes. The maximum output should be 40.5°C + /- 1.5°C. it not, adjust the temperature 8s described

in Procedure 3-6-3.
11. Tum the ART contral knob fully clockwiss (OFF).

12. Tum the CPG control knab fully counter-clockwise. Allow the water temperature to stabllze for several
minutes. The maximum output should be 40.5°C + /- 1.5°C. If not, adjust the temperature as described

" in Procedure 3-6-3.
13. Tum the CPG controf knob fully clockwise (OFF).

8.

PIUB 2 M 1991



Same™ 8000 Perfusion System Fleid Service Hencthook Section 3. Adjustment Procedurss

3-6. Water Moduie Adjustments (continusd)
3-6-3. Adjusting the Water Temperature

Nots: Adjust only one tempearaiure outplt at a time; the other
output must be OFF (contral knob fully clockwise).

1. Check the watar temperature as described in Procedure 3-6-2. Leave the machine powered on, with
the Awdliary Screen displayed.

2. Remove the cap from the center of the appropriats cottrol knob.
3. Remove the screw from the center of the contral knob.

4.  Remove the control knob and the splined stop.

5. Place the knob on the stem and tum the knob untll 40.5°C + /- 1.5°C Is displayed on the Auxlliary
Screen.

6. Remove the imob and place the splined stop on the stem. Poslﬁonlhesplimd stop against the fixed
$top s0 that the stem cannct be rotated countsr-clockwise.

7. Place the knob on the stem. Tum the knob fully clockwise and check 10 see that the output flow stops.
It not, check to see if the hot water temperature is at isast 44°C and that the hot and coid water

pressures are equal.

8  Install the screw and cap.
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Sams™ 9000 Ferfusion Systemn Fisld Service Handbook Saction 4. Replacement Procedures

4-1. Roller Pumps (continued)

4-1-2. Replacing the Pump Drive Motor

1.

2.

Perform Steps 1 through 7 of Procedure 4-1-1 (Replacing the Pump Drive Bett).
Remove the four bolts (3/15° Alien) that secure the motor brackat assembly to the pump chassis.

Bisconnect DRY-~J4 from the Pump Drive Board and CTRL-J3 trom the Pump Control Board. Remove
the motor assembly, cutting wire ties as needed.

Remove the bracket and small pulley from the old motor and install them on the new motor. When
insaliing the bracket on the new motor, posttion the brackst so that the side of the motor from which

the wires axit will be toward the front of the pump.
Mount the new motor assembly 1o the chassis. Use shrink tubing and solder to splice the new wires.
Align the tap of the smalt pulley with the top of the large pulley.

Connect DRV-J4 to the Pump Drive Board and CTRLAI3 o the Pump Control Board. Replace any wire
ties that were cut whan the motor assambly was removed.

Perform the replacement steps of Procedurs 4-1-1 (Replacing the Pump Drive Belt).

Perform all the steps of Procedure 2-3-3 (Roller Pump Inspection).

Small
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Section 4. Replacemaent Procedures

4-1. Roller Pumps (continued)

4-1-3. Removing the Roller Arm Assembly

Dizsassembiy:
1. Remove the pump safety cover.

2. Remove the tube clamp assemblies.

3. Remove tha tongue.

4. Remove the front plate.

5. Loosen the beit tension locking nut (9/167).

€. . Remove the four screws at the rear of the pump housing.

Tube Clamp
Assembly
Tongue
/ i A
Belt Tension = Le ,
Locking Nut o
Front
Plate Remove (4)

Page 4-4
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Sams™ Q000 Perfusion System Fisld Service Handbook Section 4. Replacement Procedures

4-1. Roller Pumps (continued)
4-1-3. Removing the Roller Arm Assembly (continued)

Disassemnbly {continued):
7. Hold down the back of the pump assembly and It up on the casting to hinge open the assambly.

Note: Be careful not to pinch the power cord undemeath the
casting when the pump assembly is hinged open.

8. Disconnect TACH-I1 irom the Tachometer Board.
8. Remove four screws, then remove the Tachometer Board bracket assembiy.

10. Lift up on the motor to remove the tension from the drive belt, then slide the drive belt off the puliey
~ and remove It from the pump assembly.

11. Remove the pulley locking nut (9/167).

12. Grasp the occlusion adjustment knob and the casting. Pull the roller arm assembly out of the pump
assembly. H necessary, lightly tap the pump shaft with a soft-faced hammer to drive the rolier arm

assembly out of the casting.

13. Remove the bearing saal.

Tachometer Board
Bracket Assembly

Remove (4)
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Ssction 4. Replacement Procedurse Sarmms™ 000 Perfusion System Field Service Handbook

4-1. Roller Pumps (continued)
4-1-3. Removing the Roller Arm Assembly {continued)

Reassernbly:

Reassembly is the reverse of disassemnbly, with the foliowing exceptions:

Install a new bearing seal. The bearing seal must be replaced whenever the roller arm assambly is
removed.

Be cerain that the pin that passas through the pump shaft is ssated properly in the groove In the
pulley.

if the puliay locking nut is damaged, rapiace it

When tightaning the beit tension tocking nut, place the beit tension paupge between the two washers,
then tighten the nut until the washers make contact with the gauge. Replace the nut # damaged.

U
Atter completing reassembiy, perform the following Adjustment Procedures:

3-2-1. Checking Roller-to-Rolier
3-2-3. Checking/Adjusting Casting Runout
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Sams™ 9000 Perfusion System Fieid Service Handbook Section 4. Replacement Procedures

4-1. Roller Pumps {continued)

4-1-4. Disassembling the Roller Arm Assembly

Disassembly:

1. Perform Procsdure 4-1-3 (Removing the Roller Arm Assembly).

2.  Remove the four shoulder screws.

3. Remove and discard the two end plate screws.

4. Remove the end plates and O-rings. Discard the O-rings.

5. Remove the rolier assemblies.

6. Remove the biack cap from the occiusion adjustment knob.

7. Use the external snap ring pliers to remove the first snap ring from the pump shatt.

€. While holding the adjustment nut with the spanner wrench, unthread the occlusion adjustment knob.
Clean off any excess grease.

Shoulder
Scraw

End Piate
Screw

O-Ring

Roller
é Assembly

g G
E; 4 Spanner Wrench
8 A ~_
. : Cap
/"3

& g Snap Ring

April, 1991 : Page 4-7



Section 4. Repizcement Procedures Sarma™ 9000 Perfusion System Field Service Handbook

4-1. Roller Pumps (continued)
4-1-4. Disassembling the Rolier Arm Assembly (continued)

8. Use the External Snap Ring Pliers to remove the second and third snap rings from the pump sh;ft.

Reassembly:

Reassembly is the reverse of disassembly, with the following axceptions;

® install new end plate screws and O-rings.

¢ Torque the four shoulder screws to 17 in/lbs.

®  After completing reassembly, perform the foliowing Adjustment Procedures:

3-2-1. Checking Rollerto-Roller
3-2-3. Checking/Adjusting Casting Runout
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Sams™ @000 Pertusion System Fieid Service Handbook

Section 4. Replacsmem Procedures

4-1. Roller Pumps (continued)
4-1-5. Replacing the Occlusion Adjustment Knob Bearing

1.

2,

3.

Perform Procedure 4-1-3 (Remowving the Roller Arm Assembly).
Perform Steps 6 and 7 of Procedure 4-1-4 (Disassembiing the Rolier Arm Assembly).
Use the intemal Snap Ring Pliers to remove the snap ring from the occlusion adjustment knob.

Use the R-10 Baaring Punch and R-12 Adapter to knock the old bearing out of the knob. Discard the
old bearing.

Use the 8000 Occlusion Knob Bearing insertion Tool to Install the new bearing in the knob.

@ g
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Saction 4. Replacement Procedures

Same™ Q000 Perfusion System Field Service Handbook

4-1. Roller Pumps (continued)

4-1-6. Replacing the Adjustment Nut Bearing

1.

2.

3.

Perform Procedure 4-1-3 (Removing the Roller Arm Assambiy).
Perform Steps 6 through 10 of Procedure 4-1-4 (Disassambling the Roller Arm Assembiy).

UsethelmermlSmpRingPlierstommﬂwsmpringfmmﬂwadiustmentnm

Use the R-10 Baaring Punch and R-12 Adapter to knock the old bearing out of the nut. Discard the oid
baaring.

UsethesoooOcdusionKnobBaaﬁnglnsoruonTodtoltmuﬂwnewbearinglnmenut

Re-install the snap ring.

" Reassembie by performing Steps 6 through 10 of Procedure 4-1-4 in reverse order.

-

& & g
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Sarms™ 9000 Perfusion System Fieid Service Handbook Saction 4. Repiscement Procedures

4-1, Roller Pumps (continued)

4-1-7. Replacing Roller Bearings

Use the Rolier Adjustment Tool to remove the rolier cap. Remove the socket head screw from the
center of the rolier.

1.

\(9)

Use the Roller Post Punch 1o remove the rolier eccentric post. Use the upper edge of the punch to

2,
drive the old bearings out of the roller. Discard the old bearings.
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Saction 4. Replacement Procedirss

Sarme™ S000 Perfusion Systemn Field Service Handbook

4-1, Roller Pumps (continued)
4-1-7. Replacing Roller Bearings (continued)
Use the Roller Bearing insartion Tool to install the new bearings.

>

D

3.

4. Use the Soft-Face Hammer to tap the roller eccentric post back into the rolier.

5. Re-insiall the socket head screw and the roiler cap.

6. Perform Procedure 3-2-1 {Checking Roller-to-Rolier).

Page 4-12
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Sarma™ 2000 Perfusion System Fleld Service Handbook Section 4. Replacement Procedures

4-1. Roller Pumps (continued)
4-1-8. Replacing the Roller Slide Bushings

Note: It is usually only necesaary to replace one sat of bushings on
each rolier siide assembly. Determine which bushings are the most
loose on each roller siide and replace them (for a total of two long

bushings and two short bushings per roller pump).

1. Perform Procedure 4-1-3 (Removing the Rolier Arm Assembiy).

2. Pertorm Steps 1 through 5 of Procedure 4-1-4 (Disassembiing the Roller Arm Assembiy).

3. Use the Bushing Driver to drive the old bushings out of the roller slide assembiy.

4. Use the Bushing Driver to install the new bushings. Drive the iong bushing fiush to the bottom of the
roller slide. Drive the short bushing fiush to the top of the roller slide.
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Saction 4. Repiacement Procedurss Sams™ Q000 Perfusion System Field Service Harndbook

4-1. Roller Pumps (continued)
4-1-8. Replacing the Roller Slide Bushings (continued)

5. Align the hole that has new bushings with s respective support rod. Try to sase the roller siide onto
the support rod. The slide should move smoothly on the support rod without binding. If the slide
doesn't fit on the support rod or does not move smoothly, the bushings have to be reamed (refer o

Procedure 4-1-8).

6. Whan the slide moves smoothly on each individual support rod, align both holes with their respective
support rods. Ease the slide onto the support rods. The slide should move smoothly without binding.
(It measured with a force gauge, & should require 5 to 7 pounds of force to move the slide.)




Sams™ 90D0 Perfusion Systemn Flaid Service Handbook Saction 4. Raplacement Procedures

4-1. Roller Pumps (continued)
4-1-9, Reaming the Rolier Slide Bushings
1. Insert the Adjustable Reamer into the rolier slide hole that needs adjusting.

Note: The Reamer should be adjusted so that the cutting
blades apply a small amourt of pressures on the bushings.

2. Siowly tum the Reamer clockwise to thread & through the bushings. When the Reamer is complately
through the hole and out the other side of the roller siide, continue to tum the Reamer clockwise while

withdrawing It from the hole.

3. Align the reamed hole with lts respective support rod. Try to ease the roller slide onto the support rod.
The slide should move smoothly on the support rod without binding. Hf the slide doesn't fit on the
suppaort rod or does not move smoothly, the bushings require adgditional reaming. ¥ the slide appears
1o be too loose on the support rod, the bushings have been reamad too much and have to be replaced

{refer to Procedure 4-1-8}.

4. Reassembie and perform Procedures 3-2-1 (Checking Roller-to-Roller) and 3-2-3 {Checking/Adjusting
Casting Runout).
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Saction 4. Repiacamant Procsdures

Sarms™ 9000 Perfusion System Field Service Handbook

4-1. Roller Pumps {(continued)
4-1-10. Replacing the Casting/Bearing Assembly

1.

2.

3.

Remove the pump drive motor (refer to Procedure 4-1-2).
Remove the roller arm assembly (refer to Procedure 4-1-3).
Remove the tongue wall support by cutting the two red wires and removing the four screws.

Remove the dovetall slides.
Remove the card cage assembly by removing the five bolts that secure it to the casting.

Remove the dispiay membrane panel (refer to Procedure 4-4-5). Claan off the sllastic seal.
Piace & thin bead of silastic seal on the new casting and secure the display membrane panel.
Reassemble the pump using the hardware removed in Steps 1 through 6.

Perform a complete System Inspection (refer to Procedure 2-3-2).
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Sams™ 000 Perfusion System Field Servics Handbook Saction 4. Replacement Procedures

4-.2. Gas Flow Systemn

4-2-1, Replacing the Water Trap Fliter

1. Squeaze and remove the retaining springs on the metal cage and remove the cage.
2.  Press the relief vaive on the boliom of the polycarbonate bow! to drain any water.
3. Loosen the 5/8° nut by 1/4 tum. Rotate the fiter assembly Upwards.

4. Unscrew the polycarbonate bowl {turn courter-ciockwise) and remove the O-ring.
5. Unscrew the black fiter ratainer.

6. Remove the oid filter from the fiter retainer.

7. Ciean and dry all surfaces.

& Install the new fiter on the filter retainer.

9. Re-install the flier retainer, O-fing, and polycsrbonate bowl.

10. Re-install the metal cage and retaining springs.

11. Rotate the assemnbly back down to s original position and tighten the 5/8” nut.

Polyvcarbonate
Bowl

~
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Section 4. Replacamant Procedures Sama™ Q000 Ferfusion Systern Fisid Service Mandbook

4.2, Gas Fiow Systern (continued)
4-2-2. Replacing the CO, and O, iniet Filters

Note: The inist fiters shouid be replaced every two years of
as needed. Wheneve! an inlet fiter Is replaced, the associated
check valve must also be replaced.

1. Remove pumps 1 and 2.
2. Remove the three screws (T27 Torx) inside the machine that secure the side panel.

3. Remove the side panel by sliding I toward the front of the machine and then pulling k away from the
side of the machine.

4. _ Remove the bracket (T15 Torx) securing the two inigt ftars.

5. Remove the appropriate inlet fitter.

6. Install the new inlet filter and reassembie the machine.

7. Perform & complete System Inspection (refer to Procedure 23-2).

8. Check for any igaks.
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Sams™ QOD0 Perfusion Syxtem Fleld Service Handbook Section 4. Replascement Procedures

4-2. Gas Flow Systemn (continued)
4-2-3. Replacing the CO,, O,, and Alr Check Vaives

1. Remove pumps 1 and 2.
2. Remove the three screws (T27 Torx) inside the machine that secure the side panel.

Remove the side panel by sliding it toward the front of the machine and then pulling it away from the
side of the machine.

3.

4. Remove the appropriate check valve.
5. install the new check valve and reassembis the machine.

6. Perform & compiete System inspection (refer 10 Procedure 2-3-2).

7. Check for any ieaks.

Remove (3)
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Saction 4. Repiscement Procedures Sarms™ 9000 Perfusion System Fiald Service Handbook

4-2. Gas Flow System (continued)

4-2-4. Replacing Flow Sensors

1. Remove the front tray (refer to Procedure 4-3-3).

Note: Removal of the front tray requires two people. If
working alone, access the flow sensors from the rear of the
machine instead (refer to Procedure 4-5-2).

2. FRemove pumps 1 and 2.
3. Remove the three screws (T27 Torx) inside the machine that secure the side panal.

4. Remove the side pane! by sliding it toward the front of the machine and then pulling it away from the
~ side of the machine.

5. Disconnect the two hoses {3/16 wrench) from the appropriate flow sensor.

6. Remove the two screws (T15 Torx) that secure the flow sensor to the chassis.

7. Remove the two screws (17 Torx) that sacure the cable connector to the fiow sensor,

8. Install the new flow sensor. Calibrate the fiow sensors (refer to Procedure 3-5-1 or 3-5-2).

8. Reassembie the machine and perform a complete System Inspection (refer to Procedure 2-3-2).

10. Check for any leaks.
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SamsTs 9000 Perfusion System Fleld Service Handbook

Section 4. Replacamant Procedures

4.2, GGas Fiow System (continued)

4-2-5. Repiacing the Blender

1.

2.

3.

B.

8

Ramove pumps 1 and 2.

Remove the black FIO, knob (1/16" Allen) and the securing nut (1/2° wrench).
Disconnact the Air and O, hosss {7 /16" wrench) from the rear of the blender.
Remove the two boiis (7/16" socket and 3" extension) from the bottom of the blender.
Caretully pull the biender out toward the rear of the machine. ‘
Disconnect the outlst hose (7/16" wrench) from the top of the biender.

Disconnect the bleed line from the side of the biender.

Install the new biender and raassernbie the machine.

Perform a complete System inspection (refer 1o Procedure 2-3-2).

10. Check for any ieaks.

FiQ,
Knob

Air/0, Hoses
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Ssction 4. Replacement Procedures Sams™ g000 Perfusion System Field Service Handbook

4-2. Gas Flow System (continued)
4-2-6. Replacing the Gas Flow Needle Valve
1. Remove the siiver control knob {5/64" Allen) and the sacuring nut (11/16° wrench).

2.  Remove the laft air fiter {refer 1o Procedure 4-5-1).

3. Disconnact the two gas hoses (7/16" wrench) from the vaive. Note the orientation of the hoses, as they
are marked the same.

4.  Remove the oid vaive from the machine.

5. Install the new valve and reassambie the machine.

Note: Bofore re-installing the control knab, snsure that the
valve is fully closed {fully clockwisa).

€. Perform a complete System inspection (refer to Procedure 23-2).
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Sarms™ 9000 Perfusion System Fleld Service Handbook Ssction 4. Replacement Procedures

4-3. Front Tray
4-3-1. Extending the Front Tray

1. QOpen the front door.

Note: Prior to disconnecting any cables from the front tray,
ensure that all the cabies are marked so that they can be

reconnactad in the proper positions.

2. Disconnect all the cabies from the front of the front tray. To disconnect the pump and central dispiay
cabies, push in on the connector while tuming the large outer ring counter-clockwise.

3. Remove the two stops (T27 Torx).

Caution: Take care when siiding the front tray In or out in
order to prevent damaging the cables and wiring.

4. Siowly pull the front tray out, being careful not to get hung up on any cabling.

5. Remove the component shield (T15 Torx) from the front tray.
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Saction 4. Replacement Procedures Sams™ 2000 Perfusion System Fiald Service Handbook

4-3. Front Tray (continued)

4-3-2. Removing the Front Tray

1. Set the power switch 1o OFF and unplug the power cord.
2. Extend the front tray (refer to Procedure 4-3-1).

3. Remove the 60 amp battery power fuse.

Disconnect M-J5, M-J6, M~J7, M-JB, M~J28, and M-I29. Remove the cabiss from their cable hangers.
5. Disconnect M-J26, M~J43, and PC-J1. Remove the cabies from their cable hangers.

6. Useastrainrdiafplierstoronmeﬂnnﬂddiamhrdidfmmmbouomdthefrommv.

7. Disconnect PD~J17 and PC-J5, cut the appropriate cable tles, and remove the cable through the bottom
of the front tray.

8. Disconnect the grounding strap at the right rear of the front tray.
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Sarns™ OO0 Perfusion Systemn Feld Service Handbook Section 4. Rapiscement Procadures

4-3. Front Tray (continued)
4-3-2. Removing the Front Tray {(continued)

Note: The following step requires two pecple.

8. Push in on the black tabs at each end of the front tray. Lift the front tray up and off the slide rails and
lay & down on the Front Door. Push the siide rals back into the machine.

Note: When repiacing the front tray on the slide ralls, ensure
that the raar edge of the ralls attached to the tray fit under the

hooks on the siide ralis.

10. Disconnect the three right-most connectors from the Capacitor Board on the rear tray. Cut the tie wraps
that secure the three cables to the chassis.

11. Disconnect the solenoid and fan connectors inside the left end of the chassis.

12. Lit the front tray off the door and away from the 8000.
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Section 4. Replacemant Procedures Sama™ 9000 Perfusion System Fiald Service Handbook

4-3. Front Tray (continued)
4-3-3. Replacing the Batteries

Wamings: Tum the system power off before inspection,
cleaning, preparation for use, or storage in order to tum off
both the battery power and the wall powaer.

Betore servicing the system, disconnect the console from the
wall power source.

Disconnect the 60 amp battery fuse when sarvicing the front
tray, rear tray, fuses, or batieries in order to disconnact any

battery power.
ﬁ

1. - Extend the front tray (refer to Procedure 4-3-1).

2. Remove the 60 amp battery power fuse.
3. Replace the left battery first:

a.  Unbuckle the battery strap. Slide the strap off the top of the battery, toward the outside of the tray.
b.  Remove the battery terminai shieid. Disconnect the cables from the terminals {5/16" wrench).

Caution: Wrap the black (negative) cables with electrical
1ape to prevent them from shorting against the chassis.

¢ Remove the old battery from the machine. install the new battary, but do not connact the cables.
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Sams™ @000 Perfusion System Fisid Servics Handbook Saction 4. Repiacament Procedures

4-3. Front Tray (continued)
4-3-3. Replacing the Batterles (continued)

4. Replace the right battery:

Unbuckie the battery strap. Siide the strap off the top of the battery, toward the outside of the tray.
Remove the battery terminal shiskd. Disconnect the cables from the terminais {5/16" wrench).
Remove the old battery from the machine. Install the new battery.

Reconnact the cables to the battery terminals and replace the battery terminai shisld.

Slide the strap back on top of the battery. Buckie the strap securely.

5. Finish installing the left battery:

a. Being careful not 1o aliow the black (negative) cabies to touch the chassis, reconnect the cabias
to the battery terminals. Replace the battery terminal shiald.
b. Slide the strap back on top of the battery. Buckie the strap securely.

® 00 o

6. Replace the 60 amp hattery fuse.
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Section 4. Repiscement Procedures Sarna™ 000 Perfusion System Fleld Service Handbook

4-3. Front Tray (continued)
4-3-4. Replacing Cards on the STD Bus

Nots: If the Computer Card or System Software Is 10 be
repiaced, obtain the machine [D number from Sams Service

prior 1o performing this procedure.

1. Set the power switch to ON.
2. Note any cptions that are enabled:

8. Touch "CUSTOMIZE" on the Start-Up Test Screen. Note whather or not the "BLOOD CHEMISTRY"
option button Is displayed.
b.  Touch "TITLE SCREEN" anct then "MAIN SCREEN". Note whether or not the "PULSE" option button
. is displayed.
¢. Record the existing operator settings as described in Step 10 of Procedure 2-3-1.
3. Set the power switch to OFF.

4. Open the front door. Remove the plate (T10 Torx) that covers the STD bus.

l’ Caution: Use static precautions whenever handling printed ]
circult baards or integrated circult chips. ‘

5. Set up a static mat. Hold down the front edpe of the card cage while removing the appropriate card.
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Sams™ 5000 Perfusion System Field Service Handbook Saction 4. Replacement Procedures

4-3. Front Tray (continued)
4-3-4. Replacing Cards on the STD Bus (continued)

§. Before installing a new card:

a. Verffy that all the jumpers on the new card are sat the same as the old card,
b. W replacing the Computer Card, snsure that jumper J3 is removad from the old card and installed
on the new card.

¢. | replacing the Memory Card and /or Computer Card, elther use the software chips from the old
card(s) or install new soltware chips. Refer 10 Steps & and 7 of Procedure 4-3-5 (Replacing System

Softwars).
7. Slide the new card into the card cage. Ensure that & is saated properly.
B. Replace the plate that covers the STD bus.

9. If the Memory Card and/or Computer Card has been replaced, pertarm Steps 10 through 14 of
Procedure 4-3-5 {Replacing System Softwarg).

10. Perform a compiete System inspection (refer to Procedure 2.3-2).
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Saction 4. Repizcement Procedures Sams™ 8000 Perfusion System Fleld Service Handbook

4-3. Front Tray (continued)
4-3-5. Replacing System Software

Note: Obtain the machine ID number from Sams Service prior
to performing this procedure.

1. Set the powsr switch to ON.

2. Note any options that are enabled:

8. Touch "CUSTOMIZE" on the Start-Up Test Screen. Note whether or not the “BLOOD CHEMISTRY"

option button is displayed.
b.  Touch "TITLE SCREEN" and then "MAIN SCREEN". Note whether of not the "PULSE" option button

is displayed.
-c. Record the existing operator settings as described in Step 10 of Procedurs 2-3-1.

3. Sat the powar switch to OFF.

4. Open the front door. Remove the plate (T10 Torx) that covers the STD bus.

_’ Caution: Use static precautions whenever handling printed |
i circuit boards or Integrated circult chips. ‘
! ')

|
5. Set up a static mat. Mold down the from edge of the card cage while removing the Comptiter Card and
Memory Card. Place the cards on the static mat.
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Samns™ 9000 Perfusion System Fleld Service Handbook ' Section 4. Replacement Procedures

4-3. Front Tray (continued)

4-3-5. Replacing Systérﬁ Software

Note: Starting with 4.0 soﬂware the customize screen no. .
longer offers a choice of displaying pressure in kPa units;
also Biood Chemistry is a standard feature with user chotoe
of “CDI" or "Standard" (choices for step 2. a)

Staring with 23 softwara, s ot necessary to replace chipé.- 5AF and 6AF when instaling new
software. If necessary, remove IC numbers SAF and GAF from the Computer Card. Instal the new
software chips on the card. | e 7

Remove IC numbers 4A 5A, 6A, and 7A from lhe Mamory Card Install the new so!tware crups on lhe
card Note that. pm 1 of :he chlp actually goes imo pin3 o! the sooket. SR _ _

With 4.0 and pno_r software, calibrate the gas flow sensors and rainstall the operator [ seumgs (see new

9.

10.
1.

12.

13.

14.
15.
16.

17.

" steps below).

Slide both cards back into the card cage. Ensure that Ihay are seated DI’OPerIy

'Heplace the piate that covers the STD bus.

Set the system to the Dlagnosttcs Mode (refer to Pmoedure 2—2—1)
Set the power switch to ON. ' '

After the start-up routine is ﬁnished touch “Systam Optons button. Emer the machine ID number _
The system will ask for verification; re-anter the machine iD number :

If the Pulse or Blood Chemtstry options were enabied in Step 2, re-install Ihern by performing Proce-
dure 2-4 1 (Installing the Pulse and Blood Chemistry Options).

Calibrate the gas flow sensors (refer to procedure 3-5-1 or 3-5-2).
Return the system to Norma! Operating Mode {refer to Procedure 2-2-2).
Reinstall the original operators settings.

Perform a complete System Inspection (refer to Procedure 2-3-2),
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Sams™ 000 Ferfusion System Feld Service Handbook Saction 4. Replacament Procedures

4-3. Front Tray (continued)
4-3-5. Replacing System Software {continued)
6. Remove iIC numbers SAF and 6AF from the Computer Card. install the new software chips on the card.

I

COMPUTER CARD

7. Remove IC numbers 4A, 5A, 6A, and 7A from the Memory Card. install the new software chips on the
card. Note that pin 1 of the chip actualiy goas into pin 3 of the socket.

MEMORY CARD

8. Slide both cards back into the card cage. Ensure that they are seated properiy.
9. Replace the plate that covers the STD bus.
10. Set the system to the Diagnostics Mode (refer to Procedure 2-2-1).

11. Set the power switch to ON.

12. After the stan-up routine is finished, touch *SYSTEM OFTIONS SCHEEN". Enter the machine ID
number. The system will ask for verification; re-enter the machine 1D number.

13. i the Puise or Blood Chemistry options were enabled in Step 2, re-install them by pertorming
Procedure 2-4-1 (Installing the Puise and Biood Chemistry Options).

14, Retumn the system t0 Normal Operating Mode (refer to Procedure 2.2-2).

15. Perform a complete System Inspaction (refer 1o Procedure 2-3-2).

April, 1981 Page 4-31



Section 4. Replacement Procsdures

Sams™ 000 Pertusion System Fleld Service Handbook

4-4. Membrane Panels
4-4-1. Replacing the Left Fixed Membrane Panel - Old Styie Glued Down Only

1.

2.

Order a Left Fixed Panal Kit
Remove the occluder manual dial by pulling up on i
Remove the left air filter assembiy (refer to Procedure 4-5-1).

Disconnect the cables from J1, J2, and J4 on the left fixed panel PC board. Remove the four screws
securing the PC board, and remove the board.

Partially thread the four screws back into the gold colored inserts. Use & soldering iron to heat up the
inserts until they can be pulled out of the fixed panal. Discard the screws and inserts.

_ Disconnect the membrane panel ground strap by removing the nut from the ground stud.

Pesol off the old membrane panel. Claan the old glue off the left fixed panel.
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Sams™ 9000 Perfusion System Feld Service Handbook Sactlon 4. Replscament Procedures

4-4. Membrane Panels (continued)
4-4-1. Reptacing the Left Fixed Membrane Panel - Old Style Glued Down Only (cont.)

8. Piace the template from the kit over the leit foced panel. Use a 1/4" (mm) drill bt to dril out the four
hotas. Remove the tempiate.

8.  Remove the paper from the back of the new membrane panel. Route the ribbon cable through the siot
in the fixac panel. Align the membrane panei and press it into place.

10. Mount the PC board to the underside of the fixed panel using the keps nuts suppliad in the kit
Reconnect the cabies to the PC board.

11. Use a fiat washer and a keps nut to secure the ground strap to the ground stud.

12. Place a thin bead of silastic saslant around the outer edge of the occiuder manual drive well,
'13. Re-install the air filter assembiy,

14. Perform a complate Systern inspection (refer to Procedure 2-3-2).
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Ssction 4. Repiacement Procsdures Sams™ 000 Perfusion System Field Service Handbook

4-4. Membrane Panels (continued)
4-4-2. Replacing the Left Fixed Membrane Panel - New Style Held Down by Keps Nuts

1.

2

10.

1.

Ramove the occluder manual dia! by pulling up on It
Remove the left air fiter assembly (refer to Procedure 4-5-1).

Disconnect the cables from J1, J2, and J4 on the left fixed panal PC board. Ramove the four keps nuts
securing the PC board, and remove the board.

Disconnect the membrane pans! ground strap by removing the nut from the ground stud.

Push up on the pem screws to remove the old membrane panel. Clean the leftover adhesive off the
foced panel.

Remove the paper from the back of the new membrane panel. Route the ribbon cable through the slot
in the fixed panel. Align the membrane panel and press it into place.

Mount the PC board to the underside of the fixed panel. Reconnect the cables to the PC board.
Reconnect the ground strap to the ground stud.

Place a thin bead of silastic sealant around the outer edge of the occluder manual drive wall.
Re-install the air filtar assaembiy.

Perform a complete System inspection (refer to Procedure 2-3-2).
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Sams™ 9000 Perfusion System Fleld Service Handbook

Section 4. Replacemeant Procedures

4-4. Membrane Panels {continued)
4-4-3. Replacing the Right Fixed Membrane Panel - Old Style Glued Down Only

1.

2

3.

Order & Right Fixed Panel Kit
Remove the right air filter assembiy (refer 1o Procedure 4-5-1).

Disconnect the cables from J1, J2, and J3 on the right fixed panel PC board. Remove the six screws
securing the PC baard, and remove the boartd,

Partially thread the six screws back into the gold colored insans. Use a soldering iron 1o heat up the
inserts untll they can be pulied out of the fixed panel. Discard the screws and inserts.

Disconnect the membrane panal ground strap by removing the nut from the ground stud.
Peel off the old membrane panel. Clean the oid piue off the fixed panel.
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Section 4. Replacemant Procadures Sarms™ 9000 Perfusion Systarmn Flald Service Handbook

4.4. Membrane Panels (continued)
4-4-3. Replacing the Right Fixed Membrane Panel - Old Style Glued Down Only (cont.)

7. Place the template from the kit over the right fixed panel. Use a 1/4° (6mmj) drill bit to drill out the six
holes. Remove the template.

Rermove the paper from the back of the new membrane panal. Route the ribbon cable through the slot
in the fixed panal. Align the membrane panel and press It into place.

8. Mount the PC baard to the undarside of the fixed panal using the keps nuts supplied in the kit.
Reconnect the cabies to the PC board.

10. Use a fiat washer and a keps nut to sacure the ground strap to the ground stud.
11. Re-install the air filter assembly.
12. Perform a complete System Inspection (refer to Procedure 2-3-2).
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Sams™ 9000 Perfusion Systam Field Service Handbook

Ssction 4. Replacamant Procedures

4-4. Membrane Panels (continued)
4-4-4. Replacing the Right Fixed Membrane Pane! - New Style Held Down by Keps Nuts

1.

2.

Remove the right air filter assembly (refer to Procedure 4-5-1).

Disconnect the cables from J1, J2, and J3 on the right fixed panel PC baard. Remove the six keps nuts
securing the PC baard, and remove the board.

Disconnect the membrane pansl ground srap by removing the nut from the ground stud.

Push up on the pem screws to remove the old membrane panel. Clean the leftover adhesive off the
fixed panel.

Ramove the paper from the back of the new membrane panal. Route the ribbon cabie through the siot
in the fixed panel. Align the membrane panal and press &t into place.

Mount the PC board to the underside of the fixad panel. Reconnect the cables to the PC board.
Reconnect the ground strap to the ground stud.

Re-install the air fiter assembly.

Perform a complete System Inspection (refer to Procedure 2-3-2).
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Section 4. Replacement Procedures Sams™ 9000 Pertusion Systemn Fleld Sarvice Handbook

4-4. Membrane Panels (continued)
4-3-5. Replacing Pump Display Membrane Panel Assemblies

Note: In order to replace the display board or the rnamp:ane
panel, both tems must be repiaced. Order the Pump Display
Membrane Assembly.

1. Remove the pump from the console.

Remove the four screws that secure the display membrane sssembly to the casting. Press the

2.
assembly out of the casting. it is heid in place by adhesive and silastic.

3. Disconnect DSPL~J1 and DSPL-J3 from the Pump Display Board.
4. Remove the sacuring screws at the rear of the pump assambiy, and then hinge open the assembly.
S.  Disconnect CTRL-J4 from the Purnp Control Board.

6. Llocate and remove the display membrane assembly ground wire from the ground stud.
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Sams™ 000 Perfusion System Field Service Handbhook Sesction 4. Replacement Procedures

4-4. Membrane Panels (continued)
4-4-5. Replacing Pump Display Membrane Panel Assemblies {continued)

7. Apply & thin baad of clear silastic to the outer edge of the casting where the new dispiay membrane
assembily will be mounted.

8.  Route the ground wire from the new assambiy through the opening in the casting. Remove the paper
from the adhasive on the new assembly. Align the new assembily and press &t into place.

9. Route the ground wire down to the ground stud. Reconnact the ground wire, CTRL-M, DSPLJ1, and
DSPLAJA.

10. Secure the display membrane assembily to the casting with the screws removad in Step 2.

11. Close the pump and perform a complete pump ingpection.

Hote: A "FAIL 4" message may be displayed the first time the
pump is powered up. i s0, shut the system off and restart #

10 reset the pump.
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Section 4. Replacement Procedures Sams™ 9000 Perfusion System Field Service Randbook

4-5. Miscellaneous
4-5-1. Replacing the Air Filters

1. Remove the six screws that securs the air fiter assembly.
2. Remove the old fiter from the assembly.

3.  install the new filter and reassambie the machine.
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Sams™ 000 Perfusion Systemn Field Service Handbook Section 4. Replacemant Procedures

4-5. Miscellaneous (continued)

4-5-2. Accessing the Rear Tray

Note: On machines with sarial numbers lower than 2000, the
fuses can be accessed by reaching over the front tray.

1. Set the powsr switch 1o OFF and unplug the power cord.

2. Remove all five pumps.

Note: To ensure that all brackets and accessorias are re-
installed in the cofmect posltions, draw a picture showing
where everything is mounted on the rear of the machine.

3. Remove all brackets and accessorias from the rear of the machine.

4. Remove all the screws along the top and bottom edges of the back panel. Loasen the three screws
at aach end of the panel (these six screws are captive; they do not get fully removed).

5. Carefully pry off the back panel to unsaat the plastic hole plugs in the panel.

6. Remove the two scraws (T27 Torx) from the from edge of the gold drip tray. Remmove the two screws
(T1S Torx) from the rear corners of the tray. Slide the tray out the rear of the machine.

Remove (2)

Remove (2)
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Section 4. Replacemant Procedures Sams™ 9000 Perfusion System Field Service Handbook

4-5. Miscellaneous (continued)

4-5-3. Replacing the Circult Breaker or Line Filter

1. Access the rear tray (refer 1o Procedure 4-5-2).

2. Rernove the three 11,/32" nuts securing the cover over the circult breaker and Line fiiter,

3. Remove the three screws (T27 Torx) securing the side panal to the chassis.

4. Remove the side panel by siiding it toward the front of the machine and then pulling it away from the
side of the machine.

5. Remave the circult breaker or line fiter from the side panel.
6. Install the new component and reassembls the machine,
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Sarms™ 9000 Paerfusion System Flaid Service Handbook Saction 4. Replacement Procedures

4-S. Miscellaneous (continued)

4-5-4. Replacing the Battery Charger or Power Supply Fuses
1.  Set the power switch 1o OFF and unplug the power cord.

2. Gain access 10 the fuses:

® For machines with serial numbers less than 2000, perform Procedure 4-3-1 (Extending the Front
Tray). The fuses can then be accessad by reaching over the front tray.

¢  For machines with serial numbers greater than 2000, perform Procedure 4-5-2 (Accessing the Rear
Tray).

3. Plug in the power cord and set the power lwltch to ON. The fuse that is bldwn should glow; ¥ not,
check sach fuse with an ohmmeter.

4. Replace the blown fuse.

Note: Check tor what caused the fuse to biow. Look for loose
connections, detective components, shorts, ete.
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5. Reassembie the machine and perform a compiete System Inspection {refer to Procedure 2-3-2). Refer
to the troublashooting section for additional assistance.
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Section 4. Replacement Procedures Sams™ 000 Perfusion System Fiald Service Handbook

4-5. Miscellaneous (continued)
4-5-5. Replacing the Mixing Motor and Hot Water Seat

1. Disconnect the input water suppiy.

2.  Remove the cap and sacuring screw from both control inobs, and remove the knobs. Also remove the
spiined stop and spacer from the vaive that is being repairad.

3. Remove the valve cover plate.
4. Ramavemfourscmvsﬂmmﬂwmmp.uﬁmthetnp.

5. Remove the white retaining ring, the gasket (if installed), the mixing motor, and the stem sleeve.

Note: The vaive assembly is saaled by an O-ring under the
vaive top or a gasket under the retaining ring.

Hot Water
Saat

_ Valve
Controi Cover Plate

Knob

s

Mixing Motor
O-Ri _ Vaive
e Y (y Assembiy
Vaive l <
Top % 3 ~ Stem Sleeve

Combination Seat

Retaining Gasket
Ring




Sams™ OO0 Pertusion System Field Service Handbook Saction &. Replacemant Procedurss

4-5. Miscellaneous (continued)
4-5-5. Replacing the Mixing Motor and Hot Water Seat (continued)

6. Use a pliers to remove the combination seat This wil require some force.

7. Remove the valve assembly.
8 Usea 7/8° socket to remove the hot water saat.

8. Raeassembie the valive in reverse order. Repiace the following with new parts from the Motor Kit (P/N
26-1006-6670-5) and the Vaive/Saat Kit (P/N 26-1006-6671-3): the O-ting or gasket used to saal the

assembly, the mixing motor, the stem sleeve, the vaive assembly, and the hot water saat. Ensure that
the retaining ring Is installed o0 that the aide labeled TOP is facing the vaive top.

10. Perform Procadure 3-6-3 (Adjusting the Water Temperature).
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Samc"' 9000 Perfusion snum Fleid Service Handbook Section 4. Replacement Procedures
4-5. Miscellaneous | | B

4-5-6 Replacing Backlight Bulbs for Color LCD %

Caution: Use static precautlons whenever handling compo-
nents.

1. Use Backlight Kit 26-1009-7222-6 (2 bulbs perkit).
A

2. Setupa staﬂc mat. Dlsoonnect powerto the central display

3. 'Usmg a torx T27 screw driver, remove the six screws securing the d:splay housing and. open the
display housing _ '

4. Remove both silver plates (push tabs and skide metal plates mﬂ)._ :
Lift the biack cushions from ends of each bub. )
Lift the bulbs out and disconnect them from the LCD Backlight connectors.

N oo

Replace both bulbs. Reassemble in reverse order. Check that the housing is closed securely.
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SamsT™ 8000 Perfusion System Fiek! Service Handbook Section 5. Troubleshooting Procedures

5-1. Service Messages During Startup
5-1-1. Operator Settings RESET

Nots: The prior operator settings may not be saved. This
message wil appear ¥ new system software has been
installed.

1. Switch the system OFF and back ON.
2. If the massage repeats check 10 see that the Computer Card is saated securely.
3. Repiace the Computer Card (refer to Procedure 4-3-4).

4. Perform a compiete System inspection (refer to Procaedure 2-3-2).

' 5-1-2, System Computer FAIL

Note: This message is an indication of trouble with the CPU's
real-time clock

1. Switch the system OFF and back ON.

2. It the message repeats check to ses that the Computer Card is seated securely.
3. Replace the Computer Card (refer 1o Procedure 4-3-4).

4  Perform a complete System inspection (refer to Procedure 2-3-2).

5-1-3. Central Display Comm. FAIL

Note: Communications are checked by a loopback test of the
appropriate UART channel on the Serial Board.

1. Swich the system OFF and back ON.

2. If the message repeats check 10 see that the Serial Board (Temp/Serial Board on machines wih
version 1.7 system software) is saated securely.

3. Heplace the Serial Board {Temp/Serial Board on version 1.7 machines). Refer to Procedure 4-34.

4. Perform a complete System Inspection (refer to Procedure 2-3-2).
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Section 5. Troubleshooting Procedures

Sams™ 5000 Partusion System Field Service Handbook

5-1. Service Messages During Startup (continued)

5.1-4. Pump Comm. FAIL

3.

4,

Note: Comnmunications are checked by a loopback test of the
appropriate UART channel on the Serial Board.

Switch the systam OFF and back ON.

i the messape repaats check t0 see that the Serial Board (Temp/Serial Board on machinas with
version 1.7 system software) is seated sacurely.

Replace the Serial Board (Temp/Serial Board on version 1.7 machinas). Refer 1o Procedure 4-3<4.

Perform a complete System Inspection (reter to Procedure 2-3-2).

5-1-5. S.T.A.R. Comm. FAIL

Note: Communications are checked by a ioopback test of the
appropriate UART channal on the Serial Board.

Switch the system OFF and back ON.

If the message repeats check to see that the Serial Board (Temp/Serial Board on machines with
version 1.7 systemn software) is saated securely.

Replace the Serial Board (Temp/Serial Board on version 1.7 machines). Refer to Procedure 4-34.

Perform a compiste System Inspection (refer to Procedure 2-3-2).

5-1-6. Temp. Comm. FAIL (Version 1.7 Sottware Only)

Note: Communications are checked by a loopback test of the
appropriate UART channel on the Serial Board,

Switch the system OFF and back ON.
It the message repeats check to see that the Temp/Serial Board is seated securaly.
Repiace the Temp/Serial Board (refer to Procedure 4-3-4).

Perform a complate System Inspection {refer to Procedure 2-3-2).
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Sams™ G000 Perfusion Systemn Field Service Handbook Section §. Troublashooting Procedures

5-1. Service Messages During Startup (continued)
5-1-7. Blood Chemistry Comm. FAIL

Note: Communications are checked by a loopback test of the
appropriate UART channel on the Serial Board.

1. Switch the systern OFF and back ON.

2. It the massage repaats check to see that the Serial Board (Temp/Serial Board on machines with
version 1.7 system software) is seated securely.

3. Replace the Serial Board (Temp/Serial Board on version 1.7 machines). Refer to Procedure 4-34.
4. Perform a compiete Systern inspection (refer to Procedure 2-3-2).

5-1-8. Temp. Module 1 (or 2) FAIL

Notas: This check is looking for an appropriate reading from a test
resistor on the Temperature Board.

False temperature module fallures and/or a system reset can occur i
the customer is recirculating prime solution while the temperature
probes are connected to the tubing and the 9000. This is caused by a
piazoelectric charge generated by the rolier when It deforms the PVC
tubing. This charge can be conducted by the fluid and passed on to
the systermn through the temperature probes. If this charge is great
enouph, t can saturate the fitering on the temperature module and
cause a false temperature module fallure and/or a system reset. To
siiminate this problem, either disconnect the ternpearature probes while
recirculating, or connect & TCM or Dual Cooler/Heater to the
Oxygénator water ports and circuiate water through the oxygenator
heat axchanger (it the heat exchanger is conductive).

_ o . —_— T T
Caution: Do not replace an slectronic module with the power on as
the system may be damaged. Do not touch the module connector
tabs as static and moisture may damage the moduie gircuitry and
tabs.

1. Switch the system OFF and back ON.

2. if the message repaats, switch the system OFF. Walt ten seconds, then swap the iocation of the two
temperature modules. Switch the systermn back ON.

* it the fail message changes 1o indicate that the other temperature module has failed {i.e. the fail
message follows ohe module), calibrate the Temperature Board in that moduie (refer 1o Procedure
3-1-4}. It the message repeats ater calibration, repiace the module.

¢ itthe original fall message repeats, check the cabie connections between the t/0 Card and 11 and
J2 on the Motherboard. Replace the 1/0 Card.

3. Perform a complete System Inspection (refer to Procedure 2-3-2).
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Section 5. Troublashooting Procedures Same™ 9000 Perfusion Systam Field Service Mandboox

5-1. Service Messages During Startup (continued)

5-1-9. Pressure and Gas Comm. FAIL

Nots: This is a check of the A/D Convertor Card.

1. Switch the system OFF and back ON.
2. If the message rapeats check to see that the A/D Convartor Card is saated sacurely.

3. Replace the A/D Convertor Card (refer to Procedure 4-3-4).
4. Pertorm a compiete System inspection (refer to Procedure 2-3-2).

5-1-10. Pressure Module FAIL

Note: This is a check for proper excitation voltage on the
Pressure Board.

m‘

Caution: Do not replace an eiectronic module with the power
on as the system may be damaged. Do not touch the
module connector tabs as Static and moisture may darnage
the module circuitry and tabs.

1. Switch the system OFF and back ON.
2. It the message repaats, calibrate the Pressure Board (refer to Procedure 3-1-3).
3. If the message repeats atter calibration, repiace the Pressure Module.

4. Perorm a compiste Systemn Inspection (refer 1o Procedure 2-3-2).

5-1-11. Comm. with Modules FAIL

Note: This is a check of the 1/0 Card.

1. Switch the system OFF and back ON.

2. if the message repeats, check to see that the |/0 Card is seated secursly and that the connections
from the 1/0 Card to the Motherboard (MJ-1 and MJ-2) are secure.

3. Replace the I/O Card (refer to Procedure 4-3-4).

4. Perform a compiete System Inspection {refer to Procedure 2-3-2).

Page 5-4 April, 1991



Sams™ 9000 Psrfusion Systam Fieid Service Handbook Section 5. Troublashooting Procedures

5-1. Service Messages During Startup (continued)

5-1-12. Pump Select Module FAIL

Nots: This is a check of the status bt on the Dighal Intertace
Card.

Cautlon: Do not replace an electronic module with the power
on as the sysiem may be damaged. Do nat touch the
module connector tabs as static and moisture may damage
the moduie circuitry and tabe.
m

1. Switch the system OFF and back ON.

2. If the message repeats, replace the Dighal Interface Module,
3. Perform a compiete System Inspection (refer to Procedure 2-3-2).

5-1-13. Leve! Detection Module FAIL

Note: This is B check of the status bit on the Level Detection
Moduie.

Caution: Do not replace an elactronic module with the power
on as the system may be damaged. Do not touch the
module connactor tabs as static and moisture may damage
the module circultry and tabs.

1. Switch the systern OFF and back DN,
2.l the message tepeals, replace the Level Detaction Module.

3. Perform a compiete System inspection (refer to Procedure 2-3-2).
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Section 5. Troublashooting Procadires Sams™ @000 Perfusion System Field Service Handpook

5-1. Service Messages During Startup (continued)
5-1-14. Alr Detection Module FAIL

Nots: This is a check of the status bit on the Air Datection
Module.

.
Caution: Do not raplace an electronic module with the power
on as the system may be damaged. Do not touch the
module connactor tabs as static and moisture may damage

the module circultry and tabs.

1. Switch the system OFF and back ON.

2. ' the message repeats, repiace the Air Detection Module.

3. Perform a complete System Inspection (refer to Procedurs 2-3-2).

5-1-15. Occluder Module FAIL

Note: This s a check of the communications with the Local
Processor Board in the Occluder Module.

e~ S
Caution: Do not replace an electronic module with the power
on as the system may be damaged. Do not touch the
moduls connector 1abs as static and moisture may damage
the modile circultry and tabs.

1. Switch the system OFF and back ON.
2. If the message repeats, check connector MJ-20 on the Motherboard.
3. Reptace the Dcoluder Module.

4. Perform a complate System inspection {refer to Procedure 2-3-2).
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Sams™ 000 Perfusion System Fieid Service Mandbook

Section 5. Troubleshooting Procedures

5-2. Service Massages During Use

5-2-1. Cannot Change ART or CPG Pump Now

Note: This message wil appear while using the system if the
sysiem is unable to establish communications with the ART

or CPG pumpe.

Chack the RS422 cabie connection at each pump connector on the Front Tray. The RS422 cable
(orange, brown, and red twisted wires) is daisy chained between each pump, the occluder, and the

Serial Card.

Disconnect all but one pump. Tum the arterial select switch (on the Digital Interface Module) 1o setect
that pump as anterial. Turn the cardiopiegia salect switch to 0",

e [l this pump can be selected as ART, proceed to Step 3.
® | this pump cannot be selected as ART, proceed to Step 4.

Connaect a second pump and select It as ART. Continue connecting pumps until a pump cannot be
selected as ART. Open this pump and check that connector LCPR-J1 on the Local Processor Board
is properly connected with the orange wire on Pin 1. f LCPR-J1 is propery connected, replace the
Local Processor Board. Proceed to Step 5.

Disconnact this pump and try ancther.

® 1 this pump can be selected as ART, connect the remaining pumps one at a time, selecting each
one as ART. Troubleshoot the first pump per Step 3 of this procedure.
¢ i this pump cannot be selected as ART, try each of the remaining pumps. if none of the pumps

can be selected as ART, repiace the Serial Card (reier to Procedure 4-3-4).
Check that all pumps can be seiected as ART and CPG.

Perform a compiste System Inspection (refer to Procaedure 2-3-2).
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Saction 5. Troubleshooting Procedurss Sams™ 9000 Pertusion System Field Service Handbook

5-2. Service Messages During Use (continued)

5-2-2. Service Temperature Module

Nots: V-50 and non V-50 Temperature Modules have difterent
part numbers. Prior 10 ofdering, determine which is needed.
Starting with S/N 3000, all units were bullt with the V-50

pProcessor.

Caution: Do not replace an electronic module with the power
on as the system may be damaged. Do not touch the
module connector tabs as static and moisture may damage
the module circultry and tabs.

1.. if a Temperature Module falis during use, the appropriate temperature displays will go biank.

s |t the ARTERIAL, VENOUS, and CARDIOPLEGIA temperature displays are biank, replace
Temperature Module 1.

® If the AUXILIARY A B, and C temperature displays are blank, replace Temperature Module 2.

3. Check the connections from the I/0 Card to J1 and J2 on the Motherbaard. Replace the I/0 Card
(refer to Procadure 4-3-4).

4. Perform a complete System Inspection (refer to Procedure 2-3-2).

5-2-3. Service Air Detection Module

Caution: Do not raplace an siectronic module with the powar
on as the system may be damaged. Do not touch the
module connector tabs as static and moisture may damage
the module circultry and tabs.

1. Replace the Air Detection module.

2. Perform a complete System Inspection (refer to Procedure 2-3-2).

5-2-4. Service Level Detection Module

Caution: Do not replace an electronic module with the power
on as the system may be damaged. Do not touch the
module connector tabs as static and moisture may damage
the module circuitry and tabs.

— L ———

1. Replace the Level Detection Module.

2. Perform a complete System Inspection (refer to Procedure 2-3-2).
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Sams™ 000 Perfusion System Fisld Service Handbook

Saction 5. Troubiashooting Procedures

5-3. Power Supply System

5-3-1. Batteries WIll Not Charge

1.

2.

=4

Ensure that the batteries have been replaced within the past two years.

Unplug the power cord from the wall outiet and set the power switch to OFF. Extand the Front Tray
(reter to Procedure £-3-1).

Maasure the battery voltage at the Power Distribution Board. Connsct the negative lead of the DVM to
J2 and the positive lead to J19. When fuily charged, the battery voltage should be 26.3 VDC or preater.

Rermove the large 60 amp fuse. Plug the power cord into the wall outiet and set the power switch 1o
ON.

Meaasure the charging voltage at the Power Distribution Board. Connect the negative lead of the DVM
to Pin 6 of J22 and the positive lead to Pin 5 of J22. Adjust R3 as required until the DVM reads 27.85
+ /- 0.05 VDC.

® if the voltage was aiready at or adjusted to 27.85 + /- 0.05 VDC, replace the batteries.
® |f the voltage was greater than 20 VDC, and not adjustable, replace the regulator.
® If the voltage was less than 20 VDC, and not adjustable, proceed to Step 6.

Check for 60 + /- 5 VAC between Pin 1 {positive lead) and Pin 3 (negative lead} of J20 on the Power
Distribution Board.

* |f the voltage is present, replace the Power Distribution Board.
* If the voltage is not present, replace the charger transformer.

Perform a compiste system inspection.
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Section 5. Troubleshooting Procadures Sams™ 9000 Perfusion Systemn Field Service Handbook

5-3. Power Supply System (continued)
5-3-2. Batteries WIll Not Powaer System As Specified

1.

2

Ensure that the batteries have been replaced within the past two years.

Extend the Front Tray (refer to Procedure 4-3-1). Remove the large 60 amp fuse. Piug the power cord
into the wall outiet and sat the power switch to ON.

Maasure the charging voltage at the Power Distribution Board. Connect the negative lead of the DVM
to Pin 6 of J22 and the positive lead to Pin 5 of J22. Adjust R3 as required until the DVM reads 27.85
+ /- 0.05 VDC. If the voltage cannot be adjusted to specification, refer 1o Step 5 of Procedure 5-3-1
(Batteries Wil Not Charge).

If the red (constant current) charging status LED remains It for more than 10 hours, repiace the
batteries.

Measure the battery voitage at the Power Distribution Board. Connect the nagative lead of the DVM to
J2 and the positive lead 10 J19. f the battery voltage is less than 26 VDC, and the batteries are new,
replace the Powaer Distribution Board,

Perform a complete System Inspection (refer to Procedurs 2-3-2).
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Sams™ 2000 Perfusion System Fisld Service Handbook Section 5. Troublashooting Procedures

5.3. Power Supply System (continued)

5-3-3. Unit Always Powers Up on Battery

1.

2.

10.

Chack for the appropriate AC power 8t the source outiet.

Exiend the Front Tray (refer tc Procedure 4-3-1). Remove the large 60 amp fuse. Plug the power cord
into the wall outiet and sat the powsr switch 1o ON.

Chack for 27.85 + /- 0.05 VDC between Pin 5 (positive laad) and Pin 6 (negative lead) of J22 on the
Powar Distribution Board.

s [ the voltage is present, proceed to Step 4.
e if the voltage Is not present, proceed to Step 6.

Check for 60 + /- 5 VAC between Pin 1 (positive lead) and Pin 3 (negative lead) of J20 on the Power
Distribution Board.

® [ the voltage is present, replace the Powaer Distribution Board.
e |f the voltage is not present, proceed to Step 5.

Check tor 26 YAC on Pin 26 of J2 on the Power Control Board.

® | the voitage is present, proceed 1o Step 6.
® |f the voltage is not present, repair the cable batween the Power Control Board and the Powaer
Distribution Board.

Check for graater than 20 VDC on Pin 21 of J21 on the Power Distribution Board.

¢ If the voltage Is graater than 20 VDC, repiace the Power Distribwtion Board.
® i the voltape is lass than 20 VDC, replace the Powar Control Board.

Access the Rear Tray (refer to Procedure 4-5-2).
Check the battary charger fuse.
Replace the charger ransformer.

Perforrm & complste System Inspection (refer to Procedure 2-3-2).
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Saction £. Troubleshootling Procedurss Sams™ B000 Perfusion System Field Service Handboos

5-3. Power Supply System (continued)
5-3-4. AC/DC 1, 2, or 3 LED Lit

1.

10.

Extend the Front Tray (refer to Procedure 4-3-1). Piug the power cord into the wall outiet and set the
powaer switch to ON.

Check for 24-36 VDC at the appropriate power supply test point on the Power Distribution Board.

e | the voltage is presemt, proceed to Stap 3.
® | the voltage is not prasent, proceed 1o Step 4.

Chetk the fbbon cable connection between J21 on the Powaer Distribution Board and J2 on the Power
Control Board.

e |f the connection is good, replace the Power Control Baard.
e |f the connection is bad, repair the ribbon cable.

Check the cabie connection between J1 on the Power Distribution Board and J2 on the Capacitor
Board.

& |t the connection Is good, proceed to Step 5.
® | the connection is bad, repair the cabie.

Access the Rear Tray (refer to Procedure 4-5-2).

Check the tuse for the appropriate powar supply.

Check for line voltage across the terminal biock (Pins 10 and 7 for PS1, Pins 14 and 17 for PS2, and
Pins 22 and 19 for PS3).

® |f the voltage Is presemt, proceed to Step 8.
& i the voltage is not prasent, check for a loose connection on the terminal block.

Check tor approximately 50 VAC across the blue wiras on the diode ractifier for the appropriate powaer
supply.

® If the voitage is present, proceed to Step §.
® It the voitage is not present, replace the appropriate power supply transformer.

Check for 24-36 VDC between the red {+) and white/biue {-) wire connection points on the Capacitor
Board for the appropriate power supply.

® It the voltage is present, replace the Capacitor Board.
® I the voltage is not present, replace the diode rectifier for that power supply.

Perform & complete System Inspection (refer to Procedure 2-3-2).
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Sams™ 9000 Perfusion System Fiald Service Handbook Section 5. Troubleshooting Procegures

5-3. Power Supply System (continued)
5-3-4. AC/DC 1,2, 0r 3 LED Lit ‘(continued)

11uax

T3
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Ssction 5. Troubleshooting Procedures Sarms™ 9000 Perfusion System Field Service Handpoos

5-3. Power Supply System (continued)
5-3-5. DC/DC Convertor Ground to Chassis Is Less Than 250 Megohm

1.

2,

10.

1.

12.

13.

Touch the DVM leads together 10 ensure that the meter reads *0".

Set the power switch to OFF.

Note: in the following steps, replace or repair any component
whose removal or disconnection from the 9000 causes the
resistance to rise to 250 megohm or greater.

Disconnact all the pumps. Check the resistance as described in Step 4 of Procedure 2-3-5. If greatet
than 250 megohm, connect each pump, one at a time, to find the one causing the problem. Look for
shons, pinched wires, or PCB components touching the pump frame.

Disconnect the foliowing, one at a time, checking the resistance each time: the central display, the
temperature modules, tha prassure module, the ievel detector module, the bubble detector module, the

occluder module, and the digital interface module.

Note: Any metal-case component (such as crystals or
capacitors) touching the conductive plastic module covers will
cause a short between the chassis and DC ground.

Disconnect the tight fixed panal from the Motherboard (M-J26) and the Power Control Board (PC-J1).
Rechack the resistance.

Disconnect the iett fixed panei from the Motherboard {M-~J28). Recheck the resistance.

Disconnect each of the fiow sensors, one at a time, from the Motherboard (M-J6, M-~J7, and M-J8).
Recheck the resistance afier disconnecting sach fiow sensor,

Disconnect the gas flush solenoid from the Motherboard (M-J27). Recheck the resistance.

Remove sach card, one at a time, from the STD bus. Recheck the resistance after removing each card.
Disconnect all remaining cables from the Power Distribution Board. Recheck the resistance.
Disconnect all remaining cables from the Motherbaard. Recheck the resistance.

It the resistance Is still less than 250 megohm, the Power Control Board or the DC/DC convertors are
the source of the problem.

Perform a compiete Systemn inspection (refer to Procedure 2-3-2.
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Sams™ g000 Perfusion System Fleid Service Handbook Section 5. Troubleshooting Procedures

5-3. Power Supply System (continued)
5-3-6. Leakage Current is Greater Than 100 Microamps

1.

2.

10.

11

Check for breaks or cuts in the power cord. Replace ¥ nacessary.
Accass the Rear Tray (refer to Procedure 4-5-2),
Remove the three 11/32° nuts securing the cover over the circult breakar and line filter,

Disconnect the light biue and brown wires from the load (bottom) side of the line fiter.

Check the lsakage current.

® |f the leakage current is greater than 3 microamps per meter of power cord {+ /- 5 microarnps),

proceed to Step 6.
¢ [ the lsakage cument is less than 3 microamps per meter of power cord (+ /- 5 microamps).

procead to Step 8.

Set the powaer switch to OFF and unplug the power cord. Disconnect the light blue and brown wires
tfrom the line (top) side of the line filter. Insulate the wires with elactrical tape. Recheck the lsakage

current.

® |f the leakage current is stl greater than 3 microcamps per meter of power cord (+/- &

microamps), proceed 1o Step 7.
¢ ifthe leakage current is now less than 3 microamps per meter of power cord (+ /- 5 microamps),

repiace the line filter.

Set the power switch to OFF and unplug the power cord. Disconnect the input power wires from the
circuit breaker. Recheck the lsakage current.

® if the leakage current is stil greater than 3 microamps per meter of power cord (+/- 5
microamps}, replace the power cord.

® | the lsakape current is now less than 3 microamps per mater of power cord {+ /- 5 microamps),
reptace the circult breaker,

if the laakage current measured in Step 5 was less than 3 microamps per meter of power cord (+ /-
5 microamps), set the power switch to OFF and unplug the power cord. Reconnect the wires to the
line filter.

The cause of the high leakage current is a power supply transtormer, the terminal block, or the current
limiter (220V units only). To isolate the probiem to one of the transformers, pull each of the power
supply fuses. The leakage currem will drop as each tuse |s pulled. Look for the one that drops the
lsakage current the most.

Replace the appropriate transtormer, terminal block, or current limbtter.

Perform & complate System Inspection {refer 1o Procedure 2-3-2}.
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Section 5. Troublashooting Procedurss

Sams™ ©000 Perfusion System Field Service Handbook

5-3. Power Supply System (continued)
5-3-7. No Power t0 Pump #3 and the Lamp

1.

2,

3

Is the AC/DC 1, 2, or 3 LED It? H so, refer to Procadure 5-3-4.
Check the circult breaker on the Front Tray for Pump #3 and the Lamp.

Exaend the Front Tray (refer to Procedure 4-3-1). Plug the power cord into the wall outiet and se! the
powar switch to ON.

Check for 24-36 VDC at each of the power supply test points on the Power Distribution Board.

¢ |t all the voltages are present, procesd to Step 5.
® Hany of the voltages are not present, refer to Step 2 of Procedure 5-3-4. The right fixed panel PCB

may also have to be repiaced due to a faufty LED.

Check for greater than 20 VDC on Pins 19 and 20 of J21 on the Power Distribution Board.

& | the voltage is present, replace the Power Control Board.
¢ i the voltage is not present, repiace the Power Distribution Board.

Perform a compiete System Inspection (refer to Procedure 2-3-2).
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Sams™ 9000 Perfusion System Field Service Handbook Section 5. Troubleshooting Procedures

5-4. Roller Pump

5-4-1. FAIL 1 Displayed (EPROM Test Fall)

1. Switch the systam OFF and ON.

2. li the message repaats, switch tha pump to a different pasition. Switch the system OFF and ON.

* {f the massage repeats, check for loose connections Inside the pump. i none are found, repiace
the Local Processor Board.

¢ Hf the message does not repeat, check the RS422 line connection to the pump connector thal
caused the probiem, and check the appropriate pump connection at the Motherboard (J21-J25).

5-4-2. FAIL 2 Displayed (RAM Test Fall)

1. Switch the system OFF and ON.
2. Itthe message rapeats, switch the pump to a different position. Switch the system OFF and ON.

¢ It the message repaats, check for }o0se connections inside the pump. if none are found, replace
the Local Processor Board.

® | the message does not repeat, check the RS422 line connection to the pump connector that
caused the probiem, and check the appropriate pump connection at the Motherboard (J21-J25).

5-4-3. FAIL 3 Displayed

This test should always pass in a rolier pump. H not, replace the Local Processor Board.

5-4-4. FAIL 4 Displayed (EEROM Test Fall)

1. Switch the system OFF and ON. If a new Display Board has been instalied, this will resst the error.
2. Hthe messaée repaats, check the cable connections to the Display Board and the Satety Board.
3. Replace the Display Board and switch the system OFF and ON twice.

5-4-5. FAIL 5 Displayed (Stop Test Faii)

1. Switch the system OFF angd ON.

2. It the message repaats, switch the pump to a diferent position. Switch the systern OFF and ON.

® it the message repeats, check for loose connections 1o the Safety Board and Loca! Processor
Board. It none are found, replace the Satety Board or Local Processor Board,

¢ !t the message does not repeat, check the RS422 line connection to the pump connector that
caused the probiem, and check the appropriate pump connection at the Motherboard {J21-125).

5-4-6. FAIL € Displayed

This test should always pass in & roller pump. I not, replace the Local Processor Board.
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Section 5. Troublsshooting Procedurss Sams™ g000 Perfusion System Fisld Service Handbook

5-4. Roller Pump (continued)

5-4-7. RESET Displayed Continually

1. Switch the system OFF and ON.

2. It the massage rapeats, switch the pump 1o a different position. Switch the system OFF and ON.

¢ if the message repeats, check for loose connections to the Safety Board and Local Processor
Board. if none are found, replace the Local Procassor Board.

® i the message does not repeat, check the RS422 line connection to the pump connector that
caused the problem, and check the appropriate pump connection at the Motherboard (J21-325).

5-4-8. OVRSPD 1 Displayed

1. Use a dighal tachometer to maasure the actual RPM.

® it the maximum measured APM is greater than 250 + /- 2 RPM, calibrate the Pump Control Board
{refer to Procedure 3-2-4).
¢ It the maximum measured RPM is 250 + /- 2 RPM, replace the Pump Safety Board.

5-4-9. OVRSPD 2 Displayed

1. Use a dighal tachometer 10 measure the actual RPM.

®  If the maximum measured APM is greater than 250 + /-2 RPM, calibrate the Pump Control Board
(refer to Procedure 3-2-4).
¢  if the maximum measured RPM is 250 + /- 2 RPM, replace the Pump Safety Board.

5-4-10. OVRSPD 3 Displayed

1. Check that the speed control pot is property connected to J4 on the Pump Control Board.
2. Calibrate the Pump Control Board (refer to Procedure 3-24),

3. Replace the Local Processor Board.

5-4-11. PUMP JAM Displayed

1. Press the Stop switches. Remove the tubing or any foreign objects from the pump head.

2. Use a hand crank to tum the head.

® I itis easy to tum, the motor or the Pump Drive Board is the source of the problem. Also check
the drive transistor connected 1o J2 on the Pump Drive Board.

® If # is difficult to tum, proceed to Step 3.

3. Remove the pump drive belt (refer to Procedure 4-1-1). Use a hand crank to tum the head.

® it I is sasy 1o tum, replace the motor.
® i it is difficut to tum, replace the casting /bearing assembly.
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5-4. Roller Pump (continued)
5-4-12. BELT SLIP Displayed

1. Use e digital tachormeter 10 measure the actual RPM.

2. Compare the actual RPM to the displayed RPM.

e if the actual RPM is preater than the displayed RPM, repiace the Tachometer Board. Also check
that the plastic encoder wheel has not been damaged.

e [ the actual RPM and displayed RPM are equal, the source of the problem is the Pump Safety
Board, the Pump Control Board, or the Local Processor Board. Refer to the schematics tor

assistance.
5-4-13. No Flow Display or Massage Display

1. Check for the following voitages at J3 on the Pump Power Supply Baard: -12 VDC across Pins 1 and
4 (common), +12 VDC across Pins 2 and 4, +5 VDC across Pins 3 and 4. Also check for the foliowing
at J2 on the Pump Power Supply Board: +5 VDC across Pins 1 {common) and 2. ¥ any of the voltages

are missing, replace the Pump Power Supply Board.
2. Replace the Dispiay Board.
5-4-14. Noisy When Running in Forward or Reverse With Tubing

1. Does the noise stop with the tubing removed? if so, refer to Procedure 5-4-15. Otherwise, procead to
Step 2.

2. Determine whethar the noise is coming from the rollers, tube guide rollers, or tube clamps.

® | the noise Is from the roliers, replace the rolier bearings {refer to Procedure 4-1-7).
H the noise Is from the tube guide rollers, grease or replace the rollars per Step 12 or 13 of the
Roller Pump inspection (refer to Procedure 2-3-3).

s i the hoise is from the tube clamps, check for a ioose insert screw and/or replace the black
dovetal slides.

3. Perform a compiete Roller Pump Inspection (refer to Procedure 2-3-3).
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5-4. Roller Pump (continued)

5.4-15. Noisy When Running in Forward or Reverse Without Tubing

1.

2,

6.

Check for debris in the pump head.
Check 10 see if the tachometer or somathing else is rubbing against the puliey,

Stop the pump. Remove the two screws that secure the black tongue and remove the tongue. Close
the pump safety cover and start the pump.

& |f the noise is no {onger haard, refiace the occiusion knob bearings (refer to Procedures 4-1-5 and

4.1-6).
e {f the noise is stil heard, proceed to Step 4.

Remove the pump drive belt (refer to Procedure 4-1-1). Start the pump.

& | the noise is no longer heard, proceed to Step 5.
® |f the noise is stlil haard, replace the motor (refer to Procedure 4-1-2).

Install a hand crank in the roller assambly and tum it by hand.

® I the noise Is no longer heard, replace the pump drive belt (refer to Procedure 4-1-1).
® If the noise is still heard, repiace the casting/bearing assambly.

Perform a complete Rolier Pump inspection (refer to Procedure 2-3-3).

5-4-16. Noisy in Reverse Only

Because the motor Is normally running in forward, It is typical to hear a diffierent noise when the mator s
running in reverse. As long as the motor Is running smoothly and steadily, there is no problem. Allow the
motor to run in revarse for 10-20 minutes. The motor noise shouid lessen; it not, replace the motor (refer

to Procedure 4-1-2).

5-4-17. Knocking Sound Heard When Unoccluding Tubing

1.

2

3.

Check that ali shouider screws are torgued to 17 in/lbs and that the shoutder links are not loose.
Replace the rolier siide bushings (refer to Procedure 4-1 8).

Perform a complete Rolier Pump Inspeaction {refer to Procedure 2-3-3).
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Saction 5. Troublashooling Procecures

5-4. Roller Pump (continued)

5-.4-1B. Occiusion Mechanism Hard to Turn

1.

Remove the rolier arm assembiy (refer to Procedure 4-1-3).

Nota: The foliowing three steps invoive disassembiy of the
rolier arm assembly. Refer to Procedure 4-1-4 for assistance.

Remove the four shouwder screws.

While holding the adjustment nut with the spanner wrench, tumn the ocgiusion adjustment knob back
and forth.

* If kis difficult to tum, replace the occiusion knob baarings (refer to Procedures 4-1-5 and 4-1-6).
® if k tumns smoothly, proceed to Step 4.

Ramove the rollet slide assembilies.
Check for corrosion on the support rods; remove any with fine sandpaper.

Align each roiler siide assembiy with s support rods. Push the roller slide assembiies onto the support
rods. it should only require 5 10 7 pounds of force to mave the slides on the support rods; ¥ more force
is required, ream the rolier siide bushings (refer to Procedure 4-1-8).

Reassembie the pump and perform Procedures 3-2-1 (Checking Roller-to-Roller) and 3-2-3
(Checking/Adjusting Casting Runout).

5-4-18. Pump Head Will Not Turn

1.

Chack for the following voltages at J3 on the Pump Power Supply Board: -12 VDC across Pins 1 and
4 (common}, +12 VDC across Pins 2 and 4, +5 VDC across Pins 3 and 4. i any ot the voltages are

missing, replace the Pump Power Supply Board.
Check the transistors connected to J1 and J2 on the Pump Drive Board.

Check that the resistance of the speed pot varies from 0 to 10K chms when measured between Pins
2 and 3 of J4 on the Pump Control Board.

Disconnect DRV-J4 from the Pump Drive Board. Chack for 24-36 VDC across Pins 1 and 3 of J4.

¢ If the voltage is present, replace the motor (refer to Procedure 4-1-2).
¢ | the voltage is not presemt, raplace the Pump Drive Board.
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5-4. Roller Pump (continued)

5-4-20. Pump Will Not Power Up

1.

2.

5

Check that the pump circult breaker is ON.
Chack for 24-36 VDC at the appropriate pump connector (J7-J11) on the Power Distribution Board.

e |f the voltege is prasent, proceed to Step 3.
® | the voitage ls not present, refer to the power system troubleshooting (Subsaction 5-3).

Chack for 24-35 VDC across Pins 2 and 3 of J1 on the Pump Power Supply Board.

¢ | the voltage is present, proceed to Step 4.
® | the voitage is not present, check the pump cable.

Check for the tollowing vottages at J3 on the Pump Power Supply Baard: -12 VDC across Pins 1 and
4 (common), +12 VDC across Pins 2 and 4, +5 VDC across Pins 3 and 4. f any of the voltages are

missing, replace the Pump Power Supply Board.

Repiace the Pump Display Board.

5-4-21. Pump WIll Not Switch into Forward or Reverse

1.

2.

4

Check that the pump safety cover Is closad and that the magnet is in the cover.

Short togsther Pins 2 and 3 of J5 on the Pump Drive Board. if this works, replace the cover interlock
switch. :

Disconnect the cable from J4 on the Pump Safety Board. Check for open circults between Fins 9 and
11 and Pins 8 and 10. if efther are shotted, repiace the pump membrane switch panel.

Replace the Pump Safsty Board.

5-4-22. Pump Continues to Run with Cover Open

1.

Disconnact DRV-JS from the Pump Drive Board. Check across the two red wires In the cabie for & shar
circuit.

* |f a shor is found, replace the cover interiock switch.
* i an open is found, replace the Pump Drive Board.
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5-5. Delphin™ Il Module Only
With a Defphin™ It Moduie, foliow the current centrifugal pump checks but with the following exceptions.
Omit two procedures. |
5-5-8. Transmitter Output Voltage Incorrect is not applicable for Delphin™ | Module.
5-5-12. Flow Reading Not 1.6 L/Min During Flow Sensing Check is not applicable for Delphin™ i
Module.

In addition, apply the following proceduras for Delphin™. || Moduies only.
Flow Reading always 0.00 L/min.

1. Try another Flow Sensor.

2. Measure the voltage between TP9 (AGND) and TP8 (+15 VDC Linear) on the Power Supply Board.
lf the voltage is not +15 VDC +-.2 VDC, replace the Power Supply Board.

3. Measure the voltage between TP (AGND) on the Power Supply Board and connector J2 Pin1on
the Conversion/DSP Board.

= Itthe voltage is +15 VDC +/-.2 VDC, replace the CoﬁversionlDSP Board.
» Ifthe voltage is not +15 VDC +/-.2 VDC, repiace the RF| Filter assembly.

4. Perform a complete System Inspection (refer to Procedure 2-3-2).

Flow Readings with No Flow.

1. If fiow readings are about 3.0 L/min, check the ground wire and ferrite beads are securely connected
to the Lemo connector.

2. Try another Flow Sensor.

3. Measure resistance from chassis ground to TP1 of the Conversion/DSP Board; if it is not infinite,
correct the problem.

4. Measure resistance from TP1 of the Conversion/DSP Board to TP1 of the Power Supply Board; if it is
not infinite, correct the problem.

5. Connect the drive motor and flow sensor to separate loops. If flow readings are displayed at speeds
between 800 to 1000 RPM, the Conversior/OSP Board is detecting low frequency noise from within
the moduie. Check the power and grounds within the module,

6. Replace the Conversion/DSP Boeard.

7. )i flow readings are 9.90 L/min for short periods of time, it could be electrical interference.

B. Perform a complete System Inspection (refer to Procedure 2-3-2).
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5-5. Delphin™ Il Module Only (continued)

- = +L/min Message.

1.

2.

Check the +5 VDC output on the Power Supply Board {J3 Pin 5, J3 Pin 6) for = 4,85 VDC.
Check the 45 VDG on the Conversiorn/DSP Board (J7 Pin 5, J7 Pin 6).

Check the ribbon cable between the ConversionvDSP Board and the Motor Control Board.
Check the connection between the Local Processor Board and the Motor Control Board.
Replace the Conversion/DSP Board; it is not communicating with the Local Proéessor Board.

Perform a compiete System Inspaction (refer o Procedure 2-3-2).

Flow Alert Does Not Operate (MIN FLOW, CK FLOW).

1.

Replace the Local Processor Board.

Note: With a new Local Processor Board, the start up
sequence may stop on FAIL 4. To clear the FAIL message,
tum the pump power OFF; wait 10 seconds and then turn
the pump power ON.

2. Perform a complete System Inspection {refer to Procedure 2-3-2).

Backflow Alarm Does Not Operate.

1.

2.

3.

Replace the Conversion/DSP Board.

Replace the Local Processor Board.

Note: With a new Local Processor Board, the start up
sequence may stop on FAIL 4. To clear the FAIL message,
turn the pump power OFF:; wait 10 seconds and then turn
the pump power ON.

Perform a complete System Inspection (refer to Procedure 2-3-2).
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5-5. Centritugal Pump
5-5-1. FAIL 1 Dispiayed (EPROM Test Fall)

1. Switch the system OFF and ON.
2. Hthe massape repeats, check the connections to the Local Processor Board.

3. Replace the Local Processor Board.

4. Perform a compiete System Ingpection (refer to Procedure 2-3-2).

5-5-2. FAIL 2 Displayed (RAM Test Fall)

1. Switch the system OFF and ON.

2. It the message repaats, check the connections 1o the Loca! Procassor Board.
3.  Reptace the Local Processor Board.

4. Pertorm a complete System Inspection (refer to Procedure 2-3-2).

5-5-3. FAIL 3 Disptayed (PAL Test Fall)

1. Switch the system OFF and ON.

2. It the massage repeats, try using a different motor. Replace the bad motor.

3. Rapiace the Motor Control Board.

4. N the FAIL 3 message appears while the motor Is running, replace the Local Processor Board,
5. Perform a complete System inspection (refer to Procedure 2-3-2).

5-5-4. FAIL 4 Displayed (EEROM Test Fail)

Note: This message will appear once when new local
processor software ts installed.

1. Switch the systern OFF and ON.,

2. It the message repeats, replace the Pump Display Board.

3. Pertorm a complete System inspection (refer 1o Procedure 2-3-2).
5-5-5. FAIL 5 Displayed

This test should always pass in a centrifugal pump. If not, replace the Local Processor Board.
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Handbook

5-5. Centritugal Pump (continued)

5-5-6. FAIL 6 Displayed
This test should always pass in a centrifugal pump. i not, teplace the Local Procassor Board.

5-5-7. Motor Will Not Run
1. Check that the motor is securely connected.

2. Try a different motor ¥ avallable.

a, Hold the motor in your hand. Press the Start switches and tum the speed pot tully
(maximum speed).

4. Twist the motor quickly In your hand.

e Itthe motor begins to tum at maximum RPM, replace the Motor Control Board.
¢ I no movemnent of the magnets is seen, repair or replace the motor.

clockwise

5. Connect the negative lead of 8 DVM to TP1 on the Motor Control Board. Connect the positive lsad to

Pin 40 of JS. Press the Stop switches.

6. Press the Starn switches. The voltage reading should drop to 0 VDC. If not, repiace
membrane swich panel.

7. Connect the postive lsad of the DVM 1o TP23 on the Motor Control Board. Leave the negat
TP1.

the pump

ive lead on

8. Press the Stan switches and tum the speed pot fully clockwise with no ioad on the motor.

9. Adjust R49 on the Motor Comrol Board untll a reading of 5.00 + /- 0.01 VDC is abtained.

® Hthe reading was already at 5.00 + /- 0.01 VDC, replace the Motor Control Board.
¢ I a reading of 0 VDC s obtained, proceed to Step 10.

10. Move the posttive isad 10 Pin 2 of J2 on the Motor Control Board.

¢ If a reading of 5.00 + /- 0.01 VDC s obtained, replace the Motor Control Board.
¢ lf a reading of 0 VDC is obtained, proceed to Step 11.

11. Move the posttive lead 1o Pin 1 of 42 on the Motor Control Board.

¢ lf a reading of 5.00 +/- 0.01 VDC ig obtained, reptace the speed pot.
® | & reading of 0 VDC is obtained, replace the Motor Control Board.

12. Perform a complete Systern inspection (refer 1o Procedure 2-3-2).
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§-5. Centrifugal Pump (continued)
5-5-8. Motor Noisy
1. Run the motor at a high RPM (2400 or greater} with no pump attached.

2. Hotd your finger just off the surface of the plastic window that covers the magnets. Feel tor tiny pieces
ot metal that may have been attracted by the magnets.

¢ If metal pleces are found, use a piece of tape 10 remove them.
* K no matal pieces are found, replace the motor baarings.

3. Perform a compiete System inspection (refer to Procedure 2-3-2).

5-5-9. Transmitter Output Voltage Incorrect

Note: This troubleshooting procedure ralates to Step 13 of the
Centrifugal Pump tnspection (refer to Procedure 2-3-4).

1. Chack for +15 + /. 0.25 VDC at the Transmitter Board. Connect the negative lead of the DVM to the
cathode of D1. Connect the positive lead to the lead of L1 ciosest to the center of the board.

® If the voltage I8 +15 + /. 0.25 VDC, replace the Transmitter Board, then perform Step 13 of the
Cemtrifugal Pump Inspection (refer 1o Procedure 2-3-4),
® if the voltage is less than +15 + /- 0.25 VDC, replace the Pump Power Supply Board.

2. Perform a compiste System Inspection (refer to Procedure 2-3-2).
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5-5. Centritfugal Pump (continued)

5-5-10. Cannot Reach Maximum Speed Under Load

3.

Nots: This troubleshooting procedura relates to Step 15 of the
Centrifugal Pump inspection (refer to Procedure 2-3-4).

Check all connections to the Motor Control Board.

Calibrate the Motor Control Board (refer to Procedure 3-3-1). if It s already calibrated to specification,
or cannot be adjusted to specification, replace the Motor Control Board.

Pertorm & complete System Inspection (refer to Procedure 2-3-2).

5-5-11. Tapping on Sensor Causes Flow Readings to Vary More Than 0.1 L/Min

Nots: This troubleshooting procedure relates to Step 17 of the
Centritugal Pump Inspection (refer to Procedure 2-3-4).

Disconnect the fiow sensor from the pump.

Close the sensor.

Measure the resistance between the two larger BNC connactors.

® if the resistance is 0.5 chms or less, procesd to Step 4.

¢  Ifthe resistance is greater than 0.5 phms, tighten the screws securing the sensor latch and hinges.
if this does not iower the resistance 1o 0.5 ohms or less, repiace the flow sensor.

Wiggle the sensor wires. ¥ this causes the resistance reading to vary, replace the fiow sensor.

Perform a compiste System Inspection (refer to Procedure 2-3-2).

5-3-12. Flow Reading Not 1.6 L/Min During Flow Sensing Check

1.

2.

3

Note: This troubleshooting procedure relates to Step 20 of the
Centritugal Pump Inspection (reter to Procedure 2-3-4).

Check that the proper calibration number Is entered In the pump.
Replace the DSP Conversion Board.

Perform a compiete System inspection {refer to Procadure 2-3-2).
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§-5. Centrifugal Pump (continued)

Additional Troubleshooting Procedures for both Defphin™ Module and Delphin™ 1l Module

5-5-13. Pulse Mode Does Not Function.

1.

2.
3.

If the Pulse Mode LED does not illuminate, check the Membrane Panel or the Motor Control Board.
Connect negative iead of voltmeter to TP1 and positive lead of voltmeter to J5 Pin 43. With the Pulse
switches pressed, chack for a ground jevel (0 VDC). B

+ It the voltage reading is not 0 VDC, replace the Membrane Panel.
« If the voltage reading is 0 VDC, replace the Motor Control Board.

If the Pulse Mode LED illuminates, replace the Local Processor Board.

Perform a oomblete System Inspection (refer to Procedure 2-3-2).

5-5-14. Motor Alert Displayed.

1.
2.
3.
4,

Verify the drive motor cable is secured to the control module.
Try another drive motor. _
Reptace the Motor Control Board and check the motor cable from the housing to this board.

Pertorm a complete System Inspection (reter to Procedure 2-3-2).

5-5-15. Overcurrent Alert Displayed.

1.

Connect negative lead of voltmeter to TP15 and positive lead of volimeter to TP21 on the Motor
Control Board.

* [f the reading is 0.5 VDC or larger, reptace the Drive Motor.
* lf the voltage reading is less than 0.5 VDC, replace the Motor Controi Board.

Check the motor cable from the housing to the Motor Control Board.
Replace the Local Processor Board if none of the above steps resoive the problem.

Perform a compiete System Inspection (refer to Procedure 2-3-2}.

5-3-16. Underspeed Alert Displayed.

1.
2.

If the displayed RPM matches the speed knob setting, replace the Local Processor Board.

Set the speed knob to 2400 RPM. I the display shows less than 1680 RPM, press Stop, remove the
disposable pump from the drive motor and press Start.

« It the message disappears, try a different disposable pump.
« It the message continues, try another drive motor.

Check the Motor Control Board calibration (refer to Procedure 3-3-1).

Measure the voltage between TP1 (GND) and TP23 (DEMAND) on the Motor Control Board.

« it the voitage reading is not 3.3 VDC, replace the Speed Pot assembly.
» i the reading is correct, replace the Motor Controt Board.

Perform a complete System Inspection (refer to Procedure 2-3-2).
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S-5. Centrifugal Pump (continued)

5-5-17. Overspeed Alert Displayed.
1. Try another drive motor.

2. Replace the Motor Control Board.

5-5-18. RESET Displayed Continually.
1. Tum the system OFF and ON.

2. It the message repeats, switch the pump to a different position. ‘Turn the system OFF and ON.

= Ifthe message repeats again, check for loose connections to the Local Processor Board. If none
are found, repiace the Local Processor Board.

Note: With a new Local Processor Board, the start up
sequence may stop on FAIL 4. To clear the FAIL message,
tum the pump power OFF, wait 10 seconds and then tumn
the pump power ON. '

* It Resat message does not repeat, check the RS422 line connection fo the pump connector that
caused the problem and check the appropriate pump connection at the Motherboard (J21-J25).

5-5-19. Select Switch Does Not Function.

1. Connect negative lead of voltmeter to TP1 and positive lead of voitmeter to U3 Pin 8 on the Motor
Control Board. With the Select swich depressed, check the voltage.
« Ifthe reading is other than 0 VDC, replace the Membrane Switch Panel.
* Ifthe reading remained at +5 VDC, proceed to the next step

2. Connect the negative lead of the voltmeter to TP1 and positive lead of voltmeter to U3 Pin 21 on the
Motor Control Board. With the Select switch depressed, check the voltage.

« Ifthe reading is 0 VDC, replace the Local Processor Board.
* Ifthe reading remains +5 VDC, repiace the entire Motor Control Board or try replacing just the
PAL in location U3.

5-5-20. Up Arrow Switch Does Not Function.

1. Connect the negative lead of voltmeter to TP1 and positive lead of voltmeter to U3 Pin 6 on the Motor
Control Board. With the UP Arrow switch depressed, check the voltage.
*  ltthe reading is other than 0 VDC, replace the Membrane Switch Panel.
* Itthe reading remained at +5 VDC, proceed to the next step.

2. Connect the negative lead of vol!mete? to TP1 and positive lead of voltmeter to U3 Pin 23 on the
Motor Control Board. With the UP Arrow switch depressed, check the voitage.

*  Ifthe reading is 0 VDC, replace the Local Processor Board.
* i the reading remains +5 VDC, replace the entire Motor Contro! Board or try replacing just the
PAL in location U3.
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5-5. Centrifugal Pump (continued)

5-5-21. Down Arrow Switch Does Not Function.

1. Connect negative lead of voltmeter to TP1 and positive lead of voltmeter to U3 Pin 7 on the Motor
Control Board. With the DOWN Amrow switch depressed, check the voltage.

«  if the reading is other than 0 VDC, repiace the Membrane Switch Panel.
» Ifthe reading remained at +5 VOC, proceed to the next step.

2. Connect negative lead of voitmeter to TP1 and positive lead of voltmeter to U3 Pin 22 on the Motor
Control Board. With the DOWN Arrow switch depressed, check the voltage.

« |fthe reading is 0 VDC, replace the Local Processor Board.
+ It the reading remains +5 VDC, replace the entire Motor Control Board or try replacing just the

PAL in location U3.
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5-6. Bubble Detector

5-6-1. WIII Not Reseat

6.

Caution: Do not replace an electronic moduie with the power on as
the system may be damaged. Do not touch the moduie connector tabs
as static and moisture may damage the module circultry and tabs.

Note: The membrane switches on the left and right fixad panels must
be held down for at isast one second betore activation will occur.

Ensure that the air sensor cable is properly connected and not damaged. Repiace the cable ¥
damaged.

Block the air sensor with an opague object. Press the air detection RESET switch on the right fixed
panel. The red LED should go out; i not, check the continuity of the cable.

Check the air sensor per Step 6 of the System Inspection (Procedure 2-3-2). Repair/replace the air
sSensor.

Replace the Air Detection Module.

Check the cabie connection from the Motherboard (J1 and J2) to the /0 Card. Replace the /0 Card
(reter to Procedure 4-3-4).

Perform a compiete System inspection (refer to Procedure 2-3-2).

5-6-2. False Alarm

R

Caution: Do not replace an electronic moduie with the power on as
the system may be damaged. Do not touch the module connector tabs

as static and moisture may damage the module circultry and tabs.
e

Note: The membrane switches on the left and right fixed panels must
be heid down for at isast one second betore activation will occur.

Block the air sensor with an opague object. Prass the air detection RESET switch on the right fixed
panel. The red LED should go out.

Wiggie the air sensor cabie. if it alarms, check/replace the cable and/or the air sensor connection.

Note: Bright lights or EMI interference from another piece of equipment
can cause false alarms. Monitor the operating room setting for these
causes.

i not able to duplicate the false alarm, replace the Air Detaction Module.

Perform a compiete System Inspection (refer to Procedurs 2-3-2).
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5-7. Level Detactor

5-7-1. False Alarm/Alert

5.

A R —
Caution: Do not replace an electronic module with the power on as
the system may be damaged. Do not touch the module connector tabs
as static and moisture may damage the moduie circuitry and tabs.

Check level detection per Step 7 of the System Inspection (Procadure 2-3-2). Be certain that the
reservoir mests the following specifications:

- Clear plastic with a wall thickness of 0.03 - 0.10 inches {0.B - 2,5 mm).

- Do not place sansors over labels, painted markings, or surface irregularities.
- No intemal structure can be within 0.39 inches (1.0 cm) of the sensor,

- Use sufficient gel.

If faise alarms/alerts occur and are repeatabie, switch the position of the sensors. if the false condition
foliows one sensor, replace .

Replace the Level Datection Moduile.

Check the cable connection from the Motherboard {(J1 and J2) to the 1 /O Card. Replace the | /O Card
(reter to Procedure 4-3-4).

Perform a compiete System inspection (refer to Procedure 2-3-2).

5-7-2. Will Not Reset

Caution: Do not replace an siectronic module with the power on as
the system may be damaged. Do not touch the moduie connector tabs
as static and moisture may damage the module circuitry and tabs.

-

Note: The membrane switches on the left and right fixed panels must
be held down for at least one second before activation will ocCur.

The level in the reservoir must be above the alarm sensor before pressing RESET.

Try switching the level detector OFF and back ON. If it cannot be tumed OFF, switch the system power
OFF and back ON.

Waming: Do not use the level detection feature unti the Level
Dstection Module has been replaced.

Replace the Level Datection Module.

Periorm a complete System tnspection (refer to Procedure 2-3-2).
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5-8. Occluder System

5-8-1. Occluder Disptay Bianking

1. the display shows a number, but blanks as the occluder opans, retumn the occluder to Sams for
repair.
2. |f the display bianks after the Close switch is pressed, replace the Left Fixed Panei PCEB.

3. Pegriorn a compiata Systemn Inspection (refer 1o Procadure 2-3-2).

5-8-2. Occluder Piunger Will Not Move

Caution: Do not replace an electronic module with the power on as
the systern may be damapged. Do not touch the module connector tabs
as static and moisture may damage the module circultry and tabs.

1. QOpen the occluder per Step 1 of Procedure 3-4-1 (Calibrating the Occiuder Drive Baoard).

2. Check for the following at J2 on the Ocdluder Drive Board: 24 VDC across Pins 9 and 3, 12 VDC across
Pins 11 and 3.

* | both voltages are present, proceed to Stap 4.
¢ |} elther voltage is not present, proceed to Step 3.

3. Check the occluder cable, then check for the foliowing at J2 on the Ocgiuder interface Board: 24 VDC
across Pins 10 and 3, 12 VDC across Pins 14 and 3.

e i the 24 VDC Is not present. check the occluder circult breaker, than check for 24 VDC across
Ping 1 and 2 of J5 on the Powasr Distribution Board. if the voitage is not present at the Power
Distripution Board, refer to the power system troubleshoacting (Subsection 5-2).

e ltthe 12 VDC is not present, replace the Occluder Module.

4. Replace the Occluder Drive Board. If this does not solve the problem, the motor must be replaced;
retum the occluder assembiy 1o Sams.

5  Perform a compiete System inspection (reter to Procedure 2-3-2).
5-8-3. Manual Dial Wil Not Move Plunger

1. Check the cabie connection 1o J3 on the Left Fixed Panel PCB.
2 HReplace the conrol pot.

3. Periorm a complete System Inspection (reter to Procedure 2-3-2).
5-8-4. Open or Ciose Switch Does Not Funciion

1. Check the cable connections to J1 and J2 on the Left Fixed Panel PCB. Check the cable connection
1o J-28 on the Motharboand.

2. Replace the Laft Fixed Panel Membrane Switch per Procedure 4-4-1 or 4-4-2.

3. Perform a complate System Inspection (refer to Procecure 2-3-2).
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5-9. Gas Flow and Gas Flush System

5-9-1. Gas System Verification

10.

11

12.

Note: On systems with version 1.7 or lower system software,

prior 10 performing this procedure, obtain an Injection Fixture
and Test Memory Board from the nearest service center

Verity that the input O, line Is 100% oxygen at 50 + /- 10 psi. Verify that the input air line is 21% oxygan
8t 50 +/- 10 psl. The O, and air input pressures must be within 10 psi of aach other.

Set the system to the Diagnostic Mode (refer to Procedure 2-2-1).

Connect the gas inputs.

Tum the fiowrate knob fully ciockwise to tumn the gas flow off.

Set the Power Switch to ON. Allow the machine to stabllize for ten minutes.
Turn the FiO, contral knob fully counter-ciockwise.

With stable Input gas conditions, the air flow count displayed for Air/Channel:1 should not vary more
than 15 counts over any 30 second period. If It does, replace the air flow sensor (refer 10 Procedure
4-2-4).

Tum the FiQ, control knob fully clockwise.

With stable input gas conditions, the O, flow count displayed for O,/Channel:0 should not vary more
than 8 counts over any 30 sacond period. If it does, replace the O, fiow sensor (refer 1o Procedure 4-2-
4).

With stable input gas conditions, the total iow count displayed for Total/Channel:2 should not vary
more than 10 counts over any 30 sacond period. if It goes, replace the total flow sensor (refer to
Procedure 4-2-4).

if all three fiow counts are not remaining stable as noted above, replace the biender.

Perform a complete System Inspection {refer to Procedure 2-3-2).
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5-9. Gas Flow and Gas Flush System (continued)
5-8-2. Dispiayed FIO, Not Accurate

Note: On systems with version 1.7 or iower system software,
prior to performing this procedure, obtain an Injection Fixture
and Test Memory Board from the nearast service centar of
refer 1o the notes at the end of this procedurs.

1. Calibrate the flow sensors per Procedure 3-6-1 (Version 2.21 or higher) or 3-5-2 (Varsion 1.7 or iower).
2. Verify the gas system operation by performing Procedure 5-8-1.

3. Connect the gas Inputs.
4. Set the total fiow rate to 6 L/min and tum the FIO, control knob for an expected .60 FiQ,.

5. Verify that the FiQ, reading on the central display is + /- 3% of the actual FiQ, as measured with an
oxygen analyzer.

6. Set the total fiow rate to 0.4 L/min. Repeat Step 5.

7. Set the total flow rate to 10 L/min. Repeat Stap 5.

B. Check the accuracy of the total fiow by connecting a ball lowmeter to the output. if the total flow
display Is high and the FiO, readings are inaccurate, check to make sure that the fiow sensors are
isolated per NFC #9K-113090. If the fiow sensors are isolated, replace the A/D Convertor Card (refer
to Procedure 4-3-4).

S if the output fiow (as measured with a ball flowmeter) s less than the displayed fiow and the fiow
sensors passed calibration, check for ieaks in the systam.

10. Perorm a complete System Inspection (refer to Procedure 2-3-2).

Note: If the actual FIO, output as maasured with an external
axygen analyzer is aiways higher than the displayed FIO,, the
most likety problem is the O, fiow sensor.

Note: It the actual FIO, output as measured with an external
oxygen anaiyzer is aiways lower than the displayed FIQ,, the
mast likely problam is the air fiow sensor.
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5-8. Gas Flow and Gas Flush System (continued)

5-8-3. Actual FIO, Output Not Accurate

1. Verify that the input O, line is 100% oxygen at 50 + /- 10 psl. Verify that the input air line is 21% oxygen
at 50 + /- 10 psl. The O, and air input pressures must be within 10 psi of each other.

2. Set the flow rate t0 appraxdmately 6 L/min

3. Tum the FiO, contral knob fully counter-clockwise. The central display should read .21 and the G,
analyzer should read 21 + /- 3%. i not, proceed 1o Step 6.

4. Tum the FiO, contral knob fully clockwise. The central display should read 1.00 and the O, analyzer
should read 1.00 + /- 3%. If nat, proceed to Step 6.

5. Tum the FIO, control knob to mid-range. The central display should read .60 and the O, anaiyzer
should read .60 + /- 3%. K not, proceed to Step 6.

6. Calibrate the flow sensors per Procedure 3-5-1 (Version 2.21 or higher) or 3-5-2 (Version 1.7 or lower).
Replace any flow sensor as needed, as described in the calibration procedure.

7. 1t the flow sensors are accurate, replace the biender per Procedure 4-2-5. Retumn the oid blender to
Sarns or the nearest service center for repair.

8. Perform & compiste System Inspection (refer to Procedure 2-3-2).
5-9-4. Displayed Gas Flowrate Not Accurate
1. Verify that the Input O, and air are at 50 + /- 10 ps! and within 10 psi of each other.
2. Check for ieaks in the system.
3. Calibrate the fiow sensors per Procedure 3-5-1 {Version 2.21 or higher) or 3-5-2 (Version 1.7 or iowaer).
¢ It the offset vaiue displayed during callbration Is higher than 13, replace the output fiow sensor
(refer to Procedure 4-2-4).
® ltthe offset value displayed during callbration is 13 or lower, replace the A/D Convertor Card (refer
to Procedure 4-3-4).

4. Perform a compilste System Inspection (reter to Procedure 2-3-2).
>-9-5. Gas Flow Wil Not Stop

1. Remove the silver gas flow control knob.

2. Use a pliers to tum the cemer stem fully clockwise (valve fully closed).

3. If gas stlll flows with the vaive fully ciosed. replace the gas fiow nesdie valve (refer to Procedure 4-2-6).

Note: Before re-installing -the cortrol knob, ensure that the
vaive is fully dosed (fully clockwise).
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Saction 5. Troubleshooting Procedures

5-9. Gas Flow and Gas Flush System (continued)

5-5-6. CO, Flush Will Not Start

7.

AN __ R
Cautlon: Do not repiace an slectronic module with the power
On a5 the sysiem may be damaged. Do not touch the
maodule connector tabe as static and moisture may damage

the madule circuitry and tabs.
L

Verity that no gas is flowing. Disconnect the Input pases and prass the Start switch. !f the solenoid
clicks and the LED lights, perform Procedure 5-8-5 (Gas Flow Wil Not Stop). Otherwise, procead to

Step 2.

Remove the left air fiter assembiy.

. Check the cable connections on the Left Fixed Panel PCB.

Check the cable connection at J28 on the Motherboard.

Replace the Dighal interface Module.

Rapiace the Left Fixed Membrane Panal (refer to Procedure 4-4-1 or 44-2) and/or the Left Fixed Panel
PCB.

Pertorm & complete System Inspaection (refer to Procedure 2-3-2).

5-8-7. Output Flow Unstabie

1.

2.

a.

The gas supply pressuras may be fiuctuating. Monkor the input gas supplies.
FPartorm Stap 4 of Procedure 2-3-5.

it the gas supplies are stable, perform Procedure 5-9-1.

5-8-8. Output Fiow Unstable When Changing the FiO,

1.

2.

Check for a grossly inadequate axygen or air supnly.

Repiace the blender (refer to Procedure 4-2-5).

5-8-9. FiO, Reading Unstable

1.

The gas supply pressures may be fuctuating beyond the blender's ability to control them. Monitor the
input gas supplies.

Perform Step 4 of Procedure 2-3-5.
It the gas supplias are stable, perform Procedure 5-9-1.

The blender may be erratic. Repiace the biender (reter 10 Procedure 4-2-5).
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5-9. Gas Flow and Gas Flush System (continued)

5-8-10. FIO, Reading Unstable When Changing the Total Flow

1. The gas supplies to the blender may be insufficient. Verify that the input gas supply pressures are high
enough. Check for kinked lines. Check/replace the filters and check valves.

2. Replace the blender (refer to Procedure 4-2-5).

5-9-11. FIO, WIll Not Reach .21 or 1.00

1. Calibrate the flow ssnsors per Procedure 3-5-1 (Version 2.21 or higher) or 3-5-2 (Version 1.7 or lower).
Note the new ofiset values.

2. Use an oxypen analyzer to verify that the source O, supply is 100% oxygen and the source air supply
ls 21% oxygen.

3. Recheck 10 see If .21 and 1.00 can be reached. If not, replace the biender (refer to Procedure 4-2-5).
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5-10. Pressure System
5-10-1. Inaccurate Pressure Display
1. Calibrate the Pressurs Board (refer to Procedurs 3-1-3}.
2. Check the accuracy of the displayed gas flowrate and Fi0,.
e i these displays are accurate, replace the pressure module.
* lfthese displays are aiso inaccurate, check the cable connection between the A/D Converor Card

and J5 on the Motherbaard. i this connection is goad, replace the A/D Convertor Carg (refer to
Procedure 4-3-4),

3. Perform a compiete System Inspection (refer to Procedure 2-3-2).

5-10-2. Pressure Will Not Zero

| Caution: Do not replace an slectronic module with the power
| o0 as the system may be damaged. Do not touch the
module connector tabe as static and moisture may damage

§ the module circultry and tabs.

1. Try 1o zero the channe! without a probe. If the display now reads *- - -*, replace the probe.

2. Replace the Pressure Module.

3. Perform a complate System Inspection (refer to Procedure 2-3-2).
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5-11. Water System
5-11-1. General Troubleshooting Tips

1.

it a slight ether smell Is detected when dissssembiing a control valve, install a new Motor Kit (reter 1o
Procadure 4-5-5).

The systeln may not function properly if the hot water supply is at the lower end of s speciiiad
temperature range and the cold water supply is anywhere within s specified temperature range. Have
the hosplal raise s hot water temperature. Reler to Step 13 of Procedure 2-3-2.

if the customer is having trouble with the system, but t works fine when you check it out, try to
datermine what eiseé may be happening at the haspitai at the time the customer has trouble iiLe.
laundry, dishwashing, numerous patient showers).

5-11-2. Cannot Set Maximum Output Tempaerature to 39-42°C

1.

2.

Read the troubteshooting tips In Procedure 5.13-1.

Verify that the source water supplies are within specification. The cold water supply must be 2-6°C at
40-80 psi; the hot water supply must be 44-85°C at 40-80 psi.

Instali a new Motor Kit and Valve/Seat Kt In the valve(s) that cannot be adjusted to specification.
Set the output temperature (refer to Procedure 3-6-3).

Perform a compiste System inspection (refer to Procedure 2-3-2).

5-11-3. Output Temperature Hard to Control

1.

2,

Read the troublashooting tips in Procadure 5-11-1.

Verify that the source water supplies are within specification. The cold water suppily must be 2-6°C at
40-80 psi; the hot water supply must be 44-65°C at 40-80 ps!.

Install a new Motor Kit in the valve that is hard to cormntroi.

Pertorm a complete System Inspection (refer to Procadure 2-3-2).

Page 5-38 April, 1891



Same™ Q000 Perfusion System Field Service Handbook

Section 5. Troubleshooting Procedures

5-11. Water System (continued)

5-11-4. Hot Water Continues to Fiow Attar Cold Water Is Shut Off

4.

5

Note: This safety feature wil oniy work if the hot water suppiy
s = 60°C,

Read the troubleshooting tips in Procedure 5-11-1,
Disconnect the cold water source.

Tum one of the contral knobe fully counter-clockwise. If the output fiow does not cease and/or the
temperature rises above 50°C, install a new Motor Kit (refer to Procedure 4-5-5).

Repeat Step 2 for the other control knob.
Pertorm a complete System Inspection (refer to Procedure 2-3-2).

5-11-5. Adjustment of One Knob Affects the Other Output by More Than 2°C

1.

2.

Read the troubleshooting tips in Procedure 5-11-1.

Check that each individual control knob functions properly as described in Step 13 of the System
inspaction (refer to Procedure 2-3-2).

Check the hot and cold water sources. If both source supplies are good (refer to Step 2 of Procedure
5-11-1), install 8 new Motor Kit and Valve/Seat Kit In both vaives.

Set the output temperature {refer to Procedure 3-6-3).

Perform a compiete System inspection (refer to Procaedure 2-3-2).
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5-12. Miscellaneous

5-12-1. Systam Clock Resets

1. Record the options installed (Le. Pulse, Blood Chemistry).

2. Check to see that the Computer Card is seated securely.

3. Replace the Computer Card (refer 1o Procedure 4-3-4).

4. Perform a compiste System Inspection (refer to Procedure 2-3-2).
5-12-2. System Clock Cannot Be Set

1. Ensure that all timers are stopped. The AUX, Pump, Clamp, and CPG timers can all be stopped by
pressing STOP or shutting the system OFF and ON.

2. It the system clock stiil cannot be sat, calibrate the touch screen (refer to Procedure 3-1-2).
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5-12. Miscellaneous (continued)

5-12-4. Central Display Troubleshooting (continued)

raddish on power
up.

« all cable connactions,

Disconnect all LCD cabiing,

Turn display power on,

v voliages at display video data connec-
tor,

v DOS board data connecior.

Problam Check Possible Actlon
Many display pixels Replace LCD panal.
areocut.
Display slowty turns Immaediately tum off power to display, Raplace cables if voltages are not present

at bath ends,
Replace DOS board il data level is steady
+5 VDOC. .

contrast gradient
{in 1/8 screen siza
sactions).

Display has black’ v all cable connactions. Raplace cables i nacessary.

lines on power up. '

Display shows only v all cable connections, Replace cable if necessary,

a few updated v for repeatability of the problam by - Replace display software,

values and screen restarting the system, Replace DOS board,

text missing. ¢ voltage output from DC/DC converter Replace interconnect board.
(5 voits £ 1%).

Display shows « all display video data connactions. Replace cable  necessary,

Replace LCD panel if necessary,

Touchscreen does

+ voltage at touch controller board power

Reaplace cable if necassary,

not raspond. input and output, Replace touch controllar board ar
¥ all communication cabling connections, | touchscreen if power is correct,
On touch controller board, Place and remove jumpers where neces-
« for jumper W4 pins 3 and 4 and no - sary.
jumper between ping ¢ and 2,
o W3 for no jumpers.
Touchscreen is siow Replaca tauchscreen,
to respond. Repiace touch controller board.

System does not
boot.

v DOS board SF-12 for vertical jumpers
over top and middig pins,

« DOS board SF-9 for vertical jumper
over top and middle pins,

Place and remove jumpers where naces-
sary,

if moving jumpers vertically to top and
middia pins, replace software EPROM,

it nona of tha above works, replace DOS
board. '

Systam boots up but
no title screen

¢ DOS board SF-13 for jumpar across
lower 2 pins,
+ DOS board SF-6 for no jumper.

Place and remove jumpars whera neces-
sary,

Replace software,

Replace DOS board.

Display causes front
tray display circuit
breaker pop.

+ cable connactions.

Saecure cabla connections,
Troubleshoot IC board.

No communication
with 8000 console.

+ all communication ¢cable connections.

Replace cable if nacessary.
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5-12. Miscellaneous

5-12-3. Central Dispiay Color Test

1. Set the system to the Diagnostics Mode {refer to Procedure 2-2-1).
2. Tum the power switch ON.

3. After the start-up routine is ﬁhished. touch the Screen Test button and verify that the five colors red,
green, blue, white and biack are each displayed for 10 seconds. If problems, troubleshoot the centra

display.

4. Return the system to Normat Operating Mode (refer to Procedure 2-2-2).

5-12-4. Central Display Troubleshooting

Warning: Do not touch pins on connectors J8 and J7 of IC
board to prevent 60 VAC electrical shock.

Cautions: Use static precautions whenever handling

components.

Incorrect positioning of connectors will damage the compo-

nents o the central display.

Possible Actlon

Problem Check
LCD panel is biank 60 VAC betweenpins 1or3andSor 7 Replace backlight bulbs if 80 VAC is
{black screen) on display backlight connector, reaching LCD panal,
display video data cable connections at | Secure cable connactions,
DOS board and display, Place and remove jumpers on DOS board
DOS board SF-5 jumpers only on SW2, | as necessary,

SW3 and SWa,
+5 volt power on data cable,

Troubleshoot interconnect board.

Display appears dim
or half of LCD pane!
dimmer than the
other.

SIS N NN

60 VAC between pins 1 or3andSor 7
on display backlight connector,

Replace backlight bulbs if 60 VAC is
reaching LCD panel,
Troubleshoot interconnect board.

Incorract colors on

+ all cabie connections.

Replace cables if voltages are not present

the display. at both ends,
Replace the PAL on the intarconnect board.
Display flickers. v VDD2 vohage at the display video data | Replace the cable it voltage is not at both
connector, : ends,
v VCC voltage at the display video data li voltage is present, troubleshoot intercon-
connector, nect board,
« DOS board SF-5 jumpers only on SW2, | Place and remove jumpers on DOS board
SW3 and SW8. as nacessary,
Replace the LCD panel if flickering persists.
Display only white an { # display video data cable connections at Feplace cable if correct voltage levels are
power up., DOS board and display, not at both ends,

v DOS board power and data valid signal,
¢ power and data at display video data
connector.

Repiace DOS board if data valid signal is
not present,

Troubleshoot interconnect board,
Replace LCD panel if everything else is
correct.
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6-1. Connector Tables

Abbreviation Key

A/D | A/D Convertor Card on STD Bus
+AIN | + Analog input
-AIN -Anaiog input
BAT | Battery
BD Bubble Detector
c Capacitor Board
CA Communications Adapter Board
cB Circult Breaker Board
cD Central Display
CPU | Computer Card on STD Bus
Di Digital interface Board
FSA | AIr Flow Sensor
FSO2 | O, Flow Sensor
FST | Total Flow Sensor
170 1/0 Card on STD Bus
LD Level Dstector
LF Left Fan
LFP | Left Fixed Panel Board
LSD | Least Significant Digit
M Motherboard
MF Main Fan
MSD | Most Significant Digit
OCC | Occluder
P1 Pump 1 Connector
P2 Pump 2 Connector
P3 Pump 3 Connector
P4 Pump 4 Connector
Ps Pump 5 Connector
PC Power Control Board
PD Power Distribution Board
PS Power Supply
RF Right Fan
RFFP | Right Fixed Panel Board
SC Serial Card on STD Bus
SOL | Gas Solenoid
TS Temp/Serial Board (version 1.7 and lower only)

-
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6-1. Connector Tables

Sams™ 900C Perfusion System Field Service Handbook

M-J1 is connacted to |/0-J1.

Signal Origin | ‘M=J1 | Signal Name Signal Destination
Pin 1
] Not Usad
Pin 5
{/O-11, Pin 6 Pin6 Address Strobe M-J31 = M-J41, Pin 51
Pin 7 Not Used
1/0-1, PinB Pin 8 Write Clock M-J31 = M-J41, Pin 49
Pin 9 Not Used
1/0-J1, Pin 10 Pin 10 Read Clock M-J31 = M-J41, Pin 50
Pin 11
] Not Lised
Pin 15
1/0-J1, Pin 16 Pin 16 Card Select 11 M-JM41, Pin 52
Pin 17 Not Used
1/0-J1, Pin 18 Pin 18 Card Select 10 M-J40, Pin 52
Pin 19 Not Used
i/0-J1, Pin 20 Pin 20 Card Select 9 M-139, Pin 52
Pin 21
1 Not Used
Pin 25
1/0-J1, Pin 26 Pin 26 Card Select 8 M-J38, Pin 52
Pin 27 Not Used
1/O-J1, Pin 28 Pin 28 Card Select 7 M-J37, Pin 52
Pin 29 Not Used
1/0-J1, Pin 30 Pin 30 Card Select 6 M-J36, Pin 52
Pin 31 Not Used
H/O-J1, Pin 32 Pin 32 Card Select 5 M-J35, Pin 52
Pin 33 MNot Used
I/0-J1, Pin 34 Pin 34 Card Seloct 4 M-J34, Pin 52
Pin 35 Not Used
1/0-~J1, Pin 36 Pin 36 Card Seiect 3 M-J33, Pin 52
Pin 37 Not Used
i/O-11, Pin 38 Pin 38 Card Selact 2 M-J32, Pin 52
Pin 39 Not Used
1/0-J1, Pin 40 Pin 40 Card Select t M-J31, Pin 52
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Sams™ 9000 Perfusion Systern Field Service Handbook

6-1. Connector Tables

M-J2 is connected to 1/0-J2.

Signatl Origin { “M-~J2 ]| Signal Name Signal Destination

Pin 1
1 Not Usad

Pin 5

1/0-J2, Pin 6 Pin6 Auxiliary Bus Signa! 8 M-J31 = M-J42, Pin 40
Pin 7 Nat Used

1/0~2, Pin 8 Pin 8 Auwpdiiary Bus Signal 7 M-J31 = M-J42, Pin 39
Pin 9 Not Used

1/0-J2, Pin 10 Pin 10 Auxiliary Bus Signa! 6 M-J31 = M-J42, Pin 38
Pin 11 Not Used

1/0~J2, Pin 12 Pin 12 Awdliary Bus Signal 5 M-J31 = M-J42, Pin 37
Pin 13 Not Used

1/0-~42, Pin 14 Pin 14 Auxiliary Bus Signal 4 M-J31 = M-J42, Pin 36
Pin 15 Not Used

1/0-J2, Pin 16 Pin 16 Awdliary Bus Signa! 3 M-J31 = M-J42, Pin 35
Pin 17 Not Used

1/0-J2, Pin 18 Pin 18 Auxiliary Bus Signal 2 M-J31 = M-142, Pin 34
Pin 19 Not Used

1/0-J2, Pin 20 Pin 20 Auxitiary Bus Signal 1 M-J31 = M-J42, Pin 33
Pin 21

[ Not Used

Pin 25

1/0-J2, Pin 26 Pin 26 Muitiplexed Address 7 M-J31 = M-J41, Pin 48
Pin 27 Not Used

1/0-J2, Pin 28 Pin 28 Multiptaxed Address 6 M-J31 = M-J41, Pin 47
Pin 29 Not Used

1/0-~J2, Pin 30 Pin 30 Muftiplexed Address 5 M-J31 = M-J41, Pin 46
Pin 31 Not Used

1/0-~J2, Pin 32 Pin 32 Muitiplexed Address 4 M-J31 = M-J41, Pin 45
Pin 33 Not Used

1/0-J2, Pin 34 Pin 34 Muttiplexed Address 3 M-J31 = M-J41, Pin 44
Pin 35 Not Used

1/0-J2, Pin 36 Pin 36 Muitiplexed Address 2 M-J31 = M-J41, Pin 43
Pin 37 Not Used

1/0-J2, Pin 38 Pin 38 Multiplexed Address 1 M-J31 = M-J41, Pin 42
Pin39 | Not Used

1/0-J2, Pin 40 Pin 40 Multipiexed Address 0 M-J31 = M-J41, Pin 41
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6-1. Connector Tables

Sams™ 9000 Perfusion System Fleld Service Handbook

M-J3 is connected to TS-J1 (non-V50 units only).

Signal Origin | ‘M«~J3 | Signal Name Signal Destination
Pin 1
3 Not Used
Pin 4
TS-)1, Pin s Pin 5 Transmit Data 3 M-J33, Pin 18
TS-J1, Pin6 Piné Transmit Source 3 | M-J33, Pin 20
T8~J1, Pin 7 Pin 7 Receive Data 3 M-J33, Pin 21
TSJ1, Pin 8 Pin 8 Recelve Source 3 M-J33, Pin 22
TS~M1, Pin9 Ping Transmit Data 2 M-J32, Pin 19
TS-J1, Pin 10 Pin 10 Transmit Source 2 | M-J32, Pin 20
TS-J1, Pin 11 Pin 11 Recsive Data 2 M-J32, Pin 21
TS-N, Pin 12 Pin 12 Receive Source 2 M-J32, Pin 22
TS-J1, Pin 13 Pin 13 Transmit Data 1 M-J31, Pin 19
TS-J1, Pin 14 Pin 14 Transmit Source 1 | M-~J31, Pin 20
TS~J1, Pin 15 Pin 15 Recsive Data 1 M-J31, Pin 21
TS-J1, Pin 16 Pin 16 Receive Source 1 M-J31, Pin 22
Pin 17
! Not Used
Pin 20
M-J4 is not used. It is intended for general purpose /O expansion.
Signal Origin | . M~J4 .| Signal Name Signal Destination
Pin 1 M-J33, Pin 1
1 Not Used ]
Pin 16 M-J33, Pin 16
M-J29, Pin 4 Pin 17 +5 VDC
M-J29, Pin 4 Pin 18 +5VDC
M-J29, Pin 5 Pin 19 Digital Ground
M-~J29, Pin 5 Pin 20 Digital Ground
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Sams™ 9000 Perfusion System Fleld Service Handbook

6-1. Connector Tables

M-J5 is connectad to A/D-J2

Signal Origin “‘M~J5 ]| Signal Name | Signai Destination
U8, AN 5 An1 viD+ AJD-I2. P 1 Crannel 0
M-, P 2 Pn2 vio- A/D-JZ, P 2
fAn 3 Not Lssd
- An 4
M-J7, Pin 3 n 4 had] ASD~12, 4
M-J7, P05 Pn 5 Vits A/D-22, Pin 5
AnB Not Lised
2 7
M-JB, PN 5 An7 Vi2+ A/D-L2, P 2
M-j8, Ban 3 Pna vi2- A/DJ2, Pin 8
Png Mot Used
Pin $0
M-J31 = M-M1T, Pn 32 P 10 ~AIN A/D-22, 3
M-I3Y = M-J41, P 30 An +AIN A/D-R2. P 11
n 12 Nol Used
M-J29, Pin 1 An 13 i3+ Pn 13
ASD-I2, ‘
M-~I28, Pin 2 An 14 Vi3 A/D-2. Pin 14
Pn 15 Nol Usecd
M-J10, An 2 An 18 Vid- Pn 16
A/D-12, 5
M-210, PN 1 Pin 17 Vid+ ASD-L2, PN 17
An 18 Mol Used
M1, ANt Pn 18 Vi5+ Pin 19
ASD-I2, s
M1, Pin 2 P 20 [T A/D~2, Pin 20
An 21 Not Used
M-N2, Pn 2 Pin 22 Vig- Pin 22
A/D-J2, ;
M-12 N 1 Pn 22 i+ A/D~J2 Pn 23
P 24 Not Lised
M-I34, Pn 2 Pn 25 vis AJD-I2, Pin 26
Channet B
M-J34, Pin 4 An 26 vi- A/D-12, Pin 26
Pn 27 Not Used
M-S, Pin 8 Pn 28 v2- Pin 28
A/D~2, 0
M3 Fin 8 an 29 V2+ A/D~J2, Pin 28
P X0 Not LUeed
MU, An 10 Mn 31 Y3+ A/D-J2, An 31
Channet 10
M-J34, P 12 P 32 V3 A/D-I2, Pin 32
An 33 Not Used
M-L34, P 18 An 34 V- Pin 34
adea Channel 11
M-J34, Pn 14 Pn 35 Va4 A/D-I2, Pin 35
A 36 Mot Used
M-J35, PN 2 Pn 37 ¥5+ D-J2, Pin 37
ad Channet 12
M-J35, P 4 Pin 38 V5 A/D~J2, Pin 38
n 3% Not Usad
M-J35, Pn 2 Pn 40 ve- D-J2. Pt 40
ad Channel 13
M-J3S, Pin 6 Pn 41 e+ A/D-J2, Pn 41
Pn 42 Not Used
M-235, PN 10 An 4 Y7+ An 43
adac Channel 14
M-J35, Pin 12 Pn 44 v7- A/D-I2, Pin 44
Pn 45 Not Used
M-J3S, P 16 Pn &8 ve- D2, Pin 48
d Channel 15
M-J35, AN 14 An 47 Vo+ ASD-I2. Pn 47
Pn 48 Not Uaed
Pin 40 Nol Used
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6-1. Connector Tables
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M-J6 is connected to the O, Flow Sensor,

Signal Origin | 'M-J6 :| Signai Name Signa! Destination
Pin 1 Not Used
Pin 2 Not Usad
FSQ2, Pin 3 Pin 3 V10- M-Js, Pin 1
Pin 4 Not Used
FS502, Pin5 Pin§ ViD+ M-J5, Pin 2
M-J29, Pin 3 Ping Analog Ground | FSO2, Pin 6
M-J29, Pin 1 Pin7 +12VDC FSO2, Pin 7
Pin8
1 Not Used
Pin 11
M-J28, Pin 2 Pin 12 -12 VDC FS0O2, Pin 12
Pin 13
[ Not Used
Pin 20

M-J7 is connected to the Air Flow Sensor.

Signal Origin | “M=J7 | Signal Name | Signai Destination
Pin 1 Not Used
Pin 2 Not Used
FSA, Pin 3 Pin 3 Vi1- M-J5, Pin 4
Pin 4 Not Used
FSA, Pin 5 Pin5 Vi1+ M-J5, Pin 5
M-J28, Pin 3 Pin 6 Analog Ground | FSA, Pin 6
M-J29, Pin 1 Pin 7 +12 VDC FSA, Pin 7
Pin 8
[ Not Used
Pin 11
M-J23, Pin 2 Pin 12 -12VDC FSA, Pin 12
Pin 13
[l Not Usad
Pin 20
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M-J8 is connected to the Total Flow Sensor.

Signal Origin | "M«J8 | Signal Name Signa! Destination
Pin 1 Not Used
Pin 2 Not Used
FST, Pin 3 Pin 3 Viz- M-J5, Pin 8
Pin 4 Not Usad
FST, Pin5 Pins Vi2+ M-J5, Pin 7
M-J2g, Pin 3 Pin 6 Analog Ground FST, Pin 6
M-J29, Pin 1 Pin7 +12 VDC FST, Pin7
Pin 8
'l Not Used
Pin 11
M-J29, Pin 2 Pin 12 -12 VDC FST, Pin 12
Pin 13
1 Not Used
Pin 20

M-J$ is not used. It is a spare analog transducer input.

Signal Origin | 'M~J9 | Signal Name Signal Destination
Pin 1 V1a+ M-J5, Pin 13
Pin2 V13- M-J5, Pin 14
M-J2g, Pin 3 Pin 3 Analog Ground
M-J29, Pin 1 Pin 4 +12 VDC
M-J29, Pin 2 Pins -12 VDC

M-J10 is not used. It is & spare analog transducer input.

Signai Origin | M-J10 | Signal Name | Signal Destination
Pin 1 Vid+ M-J5, Pin 17
Pin 2 Vi4- M-J5, Pin 16
M-J29, Pin 3 Pin 3 Anaiog Ground
M-J29, Pin 1 Pin 4 +12 VDC
M-J29, Pin 2 Pin § -12 VDC
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Sams™ 9000 Parfuslon System Fleld Service Handbook

M-~J11 is not used. It is a spare analog transducer input.

Signal Origin | M-J11 | Signai Name | Signal Destination
Pin 1 Vis+ M-J5, Pin 19
Pinz | V15 M-J5, Pin 20
M-J2g, Pin 3 Pin 3 Analog Ground
M-J29, Pin 1 Pind | +12VDC
M-J29, Pin 2 Pin§ | -12 VDC

M-J12 is not used. it is a spare anslog transducer input.

Signal Origin | M=J312 | Signal Name Signal Destination
Pin 1 Vié+ M-J5, Pin 23
Pin 2 Vig- M-Js, Pin 22
M-J29, Pin 3 Pin 3 Analog Ground
M-J29, Pin 1 Pin 4 +12 VDC
M-J29, Pin 2 Pin 5 -12VDC

M-J13 is not used. It is intended for general purpose 1/0 expansion.

Signa! Origin | M=J13.| Signal Name Signal Destination
Pin 1 M-J35, Pin 17
| Not Used [
Pin 10 M-J35, Pin 26

M-J14 is not used. It is intended for general purpose 1/0 expansion.

Signal Origin M-J14 | Signal Name Signal Destination
Pin 1 M-J36, Pin 1
[ Not Used |
Pin 26 M-J36, Pin 26

M-J20 is not used. it is Intended for general purpose I/O expansion.

Signal Origin | M-J15 | Signa! Name Signal Destination
Pin 1 M-J36, Pin 1
[ ] Not Used 1
Pin 18 M-J36, Pin 18
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Sams™ 9000 Perfusion System Fleld Service Handbook

6-1. Connector Tables

M-J1€ is not used. it is intended for genaral purpose 1/0 expansion.

Signal Origin | M=J16 | Signal Name Signal Destination
Pin 1 M-J37, Pin 1
1 Not Used ]
Pin 26 M-J37, Pin 26

M-J17 is not used. it Is intended for general purpose I/0 expansion.

Signal Origin | ‘M~J17 | Signal Name Signal Destination
Pin 1 M-J37, Pin 1
] Not Used ]
Pin 18 M-J37, Pin 18

M-J18 is not used. it is intended for general purpose I/0 expansion.

Signal Origin | ‘M=J318 | Signa! Name Signal Destination
Pin 1 M-J38, Pin 1
[ Not Used 3
Pin 26 M-J38, Pin 26

M-J19 is not used. it Is intended for genersl purpose 1/0 expansion.

Signal Origin | M-J19 | Signal Name Signal Destination

Pin 1 M-J38, Pin 1

1 Not Used 5

Pin 18 M-J38, Pin 18

M-J20 connects to CA-J103.
Signal Origin M~J20 | Signai Name Signal Destination
M-J42, Pin 1 M-J42, Pin 1
Pi=pPs PinF | Fin1 | TXD+/RXD+ | of Sor o b
M-~J42, Pin 2 : M-J42, Pin 2
Pl=P5 PinH | Fn2 | TXD-/RXD- P1 = P5, Pin H

Pin 3 Not Used
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M-J21 connects to the Pump 1 connector on the Front Tray.

Signal Origin | - M-J21 | Signal Name Signal Destination
Pin 1
[l Logic Ground
Pin 4
Pins P1, Pin A
Pin 6 Pump 1 ID Number P1, PinB
Pin 7 P1,PinC
Pin8 Pi, Pin M
M-J41, Pin 11 Ping DI Pump 1 Stop P1, PinD
M-J41, Pin 16 Pin 10 Di Pump Stop P1,PinE

M-J22 connects to the Pump 2 connector on the Front Tray.

Signal Origin | M=J22 | Signal Name Signal Destination
Pin 1
3 Logic Ground
Pin 4 _
Pin 5 P2, Pin A
Pin 6 P2, PinB
- Pump 2 ID Number
Pin7 P2, Pin C
Pin 8 P2, Pin M
M-J41, Pin 12 Pin9 Di Pump 2 Stop P2, PinD
M-J41, Pin 16 Pin 10 DI Pump Stop P2, PinE

M-J23 connects to the Pump 3 connector on the Front Tray.

Signal Origin { M-J23 | Signal Name Signal Destination

Pin 1

[l Logic Ground

Pin 4

Pin5 P3, Pin A

Pin 6 P3, Pin B

Pump 3 ID Number

Pin 7 P3,PinC

Pin 8 P3, Pin M
M-J41, Pin 13 Pin 8 DI Pump 3 Stop P3, Pin D
M-J41, Pln 16 Pin 10 Di Pump Stop P3, PinE
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M-J24 connects to the Pump 4 connector on the Front Tray.

Signal Origin | ‘M<J24 | Signal Name Signal Destination
Pin 1
1 Logic Ground
Pin 4 -
Pins P4, Pin A
Pin 6 P4, Pin B
Piny | | omP 41D Number [—om
Pin 8 P4, Pin M
M-J41, Pin 14 Pn9 | DI Pump 4 Stop P4, Pin D
M-J41, Pin 16 Pin 10 Di Pump Stop P4, PinE

M-J25 connects to the Pump 5 connector on the Front Tray.

Signal Origin | ‘M=J25 | Signal Name Signal Destination
Pin 1
1 Logic Ground
Pin 4
Pins P5, Pin A
Pin & Pump 5 1D Nutmber P5, Pin B
Pin 7 P5, PinC
Pin 8 Ps, Pin M
M-J41, Pin 15 Pin9 DI Pump 5 Stop Ps, PinD
M-J41, Pin 16 Pin 10 Di Pump Stop P5, Pin E
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Sams™ 9000 Perfusion System Field Service Handbook

M-J28 connects to RFP-J1.
Signal Origin ‘M-J26 | Signal Name Signal Destination
RFPAJ1, Pin 1 Pin 1 BD ON Switch M-J38, Pin 1
RFP-J1, Pin 2 Pin 2 BD OFF Switch M-J39, Pin 2
AFP-, Pin 3 Pin 3 BD RESET Switch M-J39, Pin 3
RFPJ1, Pin 4 Pin 4 BD Switch Common M-J39, Pin 4
M-J38, Pin 5 Pin § BD ON LED RFP-J1, Pin 5
M-J39, Pin 6 Pin & BD OFF LED RFP-I, Pin 6
M-J39, Pin 7 Pin 7 BD Air Detect LED RFP~J1, Pin 7
M-J39, Pin 8 Pin 8 BD LED Common RFP-J1, Pin 8
RFP-J1, Pin 8 Ping LD ON Switch M-J49, Pin 1
RFP-J1, Pin 10 Pin 10 LD OFF Switch M-J40, Pin 2
RFP-J1, Pin 11 Pin 11 LD RESET Switch M-J40, Pin 3
RFP-J1, Pin 12 Pin 12 LD Switch Common M-J40, Pin 4
M-J40, Pin 5 Pin13 | LDONLED RFP-J1, Pin 13
M-J40, Pin 6 Pin 14 LD OFF LED RFP-J1, Pin 14
M-J0, Pin 7 Pin 15 LD Low Level Alert LED RFP-J1, Pin 15
M-J40, Pin B Pin 16 LD Probe Disconnected LED RFP-J1, Pin 16
M-J40, Pin 8 Pin 17 LD Low ievel Alert LED RFP-J1, Pin 17
M-J40, Pin 10 Pin 18 LD LED Common RFP-J1, Pin 18
M-J41, Pin 20 Pin 19 Bat Power Status LED RFP-J1, Pin 19
M-J41, Pin 21 Pin 20 Bat Power Status LED RFP-J1, Pin 20
M-J27 connects to the Gas Solenoid.

Signal Origin | M~J27 | Signal Name Signal Destination

M-J41, Pin 1 Pin 1 DI Switch 1

M-J41, Pin 2 Pin2 DX Switch 1

M-J41, Pin 3 Pin 3 DI SCL1 Common SOL, Pin 2

M-J41, Pin 4 Pin4 | +24VDC SOL Pin 1

M-J30, Pin 2 Pins Power System Ground

Page 6-12
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Sams™ 9000 Perfusion System Fleld Service Handbook

6-1. Connector Tables

M-J28 connects to LFP-J1.

Signal Origin ‘M=J28 /| Signai Name Signal Destination
LFP-J1, Pin 1 Pin 1 Occ Phase Sense A M-J42, Pin 5
LFP-J1, Pin 2 Pin 2 Occ Phase Sense B M-J42, Pin 6
LFP-J1, Pin 3 Pin 3 Occ Open Switch M-J42, Pin 7
LFP-J1, Pin 4 Pin 4 Occ Close Switch M-J42, Pin 8
LFP-J1, Pin 5 Pin5 Occ Manua! Switch M-J42, Pin 8
LFP-J1, Pin 6 Pin6 | Occ Auto Switch M-J42, Pin 10
M-J42, Pin 11 Pin7 Occ Manual LED LFP-J1, Pin 7
M-J42, Pin 12 Pin 8 Occ Auto LED LFP-J, Pin 8
M-J29, Pin 4 Ping +5VDC LFPJ1, Pin9
M-J28, Pin 4 Pin 10 +5 VDC LFP-J1, Pin 10
M-J29, Pin 5 Fin 11 Common LFP-31, Pin 11
M-J29, Pin 5 Pin 12 Common LFP-J1, Pin 12
M-J42, Pin 13 Pin 13 Occ MSD 3 LFP-}, Pin 13
M-J42, Pin 14 Pin 14 Occ MSD 2 LFP-J1, Pin 14
M-J42, Pin 15 Pin 15 Occ MSD 1 LFP-J1, Pin 15
M-J42, Pin 16 Pin 16 Occ MSD 0 LFP~J1, Pin 16
M-J42, Pin 17 Pin 17 Occ LSD 3 LFP-J1, Pin 17
M-J42, Pin 18 Pin 18 Occ LSD 1 LFP-1, Pin 18
M-J42, Pin 19 Pin 19 Occ LSD 2 LFP-J1, Pin 18
M-J42, Pin 20 Pin 20 Occ LSD 0 LFP-J1, Pin 20
Pin 21 Not Used
LFP-J1, Pin 22 Pin 22 Gas Start Switch M-J42, Pin 22
LFP-J1, Pin 23 Pin 23 Gas Stop Switch M-J42, Pin 23
LFP-J1, Pin 24 Pin 24 Gas Switch Common M-J42, Pin 24
M-J42, Pin 25 Pin 25 Gas ON LED LFP-11, Pin 25
M-J42, Pin 26 Pin 26 Gas ON LED Common LFP-J1, Pin 26

April, 1991
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6-1. Connector Tables Sams™ 9000 Perfusion System Field Service Handbook

M-J29 connacts t0 PC-J3 and the +5V DC/DC Convertor.

Signal Origin ‘M=J29 | Signal Name Signal Destination
M-J31 = M-J42, Pin 29
PC-J3, Pin 1 Pin 1 +12 VDC M-J6 ~ M-J8, Pin 7

M-J9 = M-J12, Fin 4

: M-J31 = M-J42, Pin 31

PC-J3, Pin 2 Pin 2 -12 VDC M-J6 = M-J8, Pin 12

M-JS = M- J12, Pin §

M-J31 = M-J42, Pins 27 and 28
M-J6 = M-J8, Pin 6

PC~J3, Pin 3 Pin 3 Analog Ground

M-J9 = M-J12, Pin 3

M-J43, Pin 1

M-J31 = M-J42, Pins 53 and 54
+5V DC/DC Convertor Pin 4 +5 VDC M-J4, Pins 17 and 18

M-J28, Pins 9 and 10

M-J31 = M-J42, Pins 55 and 56

+5V DC/DC Convertor Pin5 Digital Ground M-J4, Pins 19 and 20
M-J28, Pins 11 and 12

Pin& Not Used

M-J30 connects to PD-JS.
Signal Origin M-J30 | Signal Name Signal Destination
M-J41, Pin 18
PD-J5, Pin 1 Pin 1 +24 VDC M-J42, Pins 41 = 45
M-J27, Pin 4
) ; M-J42, Pins 47 = 52
PD-J5, Pin 2 Pin 2 Power Systern Ground M~J27. Pin §
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Sams™ 9000 Perfusion System Flaeld Service Handbook

6-1. Connector Tables

M-J31 connects to Temperature Module 1.

Signal Origin | M-J31 | Signal Name Signal Destination

Pin 1
1 Not Used
Pin 18
Pin 18 Transmit Data 1 M-J3, Pin 13
Pin 20 Transmit Source 1 M-J3, Pin 14
Pin 21 Receive Data 1 M-J3, Pin 15
Pin 22 Receive Source 1 M-J3, Pin 16
Pin 23
1 Not Used

Pin 26 .

M-J29, Pin 3 Pin 27 Analog Ground

M-J29, Pin 3 Pin 28 Analog Ground

M-J28, Pin 1 Pin 29 +12 VDC

M-J5, Pin 11 Pin 30 + Analog Input

M-J29, Pin 2 Pin 31 -12 VDC

M-J5, Pin 10 Pin 32 - Analog Input

M2, Pin 20 Pin 33 Auwxiliary Bus Signal 1

M-J2, Pin 18 Pin 34 Auxlliary Bus Signal 2

M-J2, Pin 16 Pin 35 Auxdiary Bus Signal 3

M-J2, Pin 14 Pin 36 Awxdliary Bus Signal 4

M-J2, Pin 12 Pin 37 Auxiliary Bus Signal 5

M-J2, Pin 10 Pin 38 Auxtiary Bus Signal 6

M-J2, Pin 8 Pin 39 Auwdliary Bus Signal 7

M-J2, Pin 6 Pin 40 Auxiliary Bus Signal 8

M-J2, Pin 40 Pin 41 Multiplexed Address 0

M-J2, Pin 38 Pin 42 Multiplexed Address 1

M-J2, Pin 36 Pin 43 Multipiexed Address 2

M-J2, Pin 34 Pin 44 Muiltiplexed Address 3

M-J2, Pin 32 Pin 45 Multiplexed Address 4

M-J2, Pin 30 Pin 46 Multiplexed Address 5

M-J2, Pin 28 Pin 47 Multipiexed Address 6

M-J2, Pin 26 Pin 48 Multiplexed Address 7

M-J1, Pin 8 Pin 49 Data Write Clock

M-J1, Pin 10 Pin 50 Data Read Clock

M-J1, Pin & Pin 51 Address Strobe

M-J1, Pin 40 Pin 52 Card Sslect 1

M-~J29, Pin 4 Pin 53 +5VDC

M-J2g8, Pin 4 Pin 54 +5 VDG

M-J29, Pin 5 Pin 55 Logic Ground

M-I29 Pin 5 Pin 56 Logic Ground
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M-J32 connects to Temparature Module 2,

Signa! Origin | -:M=J32 | Signa! Name Signal Destination

Pin 1
1 Not Usad
Pin 18
Pin 19 Transmit Data 2 M-J3, Pin g
Pin 20 Transmit Source 2 M-J3, Pin 10
Pin 21 Receive Data 2 M-J3, Pin 11
Pin 22 Receive Source 2 M-J3, Pin 12
Pin 23
| Not Used

Pin 26

M-J29, Pin 3 Pin 27 Analog Ground

M-J29, Pin 3 Pin 28 Analog Ground

M-I29, Pin 1 Pin 29 +12 VDC

M-Js, Pin 11 Pin 30 + Analog nput

M-J28, Pin 2 Pin 31 -12 VDC

M-J5, Pin 10 Pin 32 - Analog Input

M-J2, Pin 20 Pin 33 Auwxiliary Bus Signal 1

M-J2, Pin 18 Pin 34 Auxiliary Bus Signal 2

M-J2, Pin 16 Pin 35 Auwpdliary Bus Signal 3

M-~J2, Pin 14 Pin 36 Auxiliary Bus Signal 4

M-J2, Pin 12 Pin 37 Auxlliary Bus Signal 5

M-J2, Pin 10 Pin 38 Auxiliary Bus Signal 6

M-J2, Pin 8 Pin 39 Auwdliary Bus Signal 7

M-J2, Pin § Pin 40 Auxiliary Bus Signal 8

M-J2, Pin 40 Pin 41 Multiplexed Address 0

M-J2, Pin 38 Pin 42 Multiplexed Address 1

M-J2, Pin 36 Pin 43 Multiplexed Addreas 2

M-J2, Pin 34 Pin 44 Multipiexed Address 3

M-J2, Pin 32 Pin 45 Multiplexed Address 4

M-J2, Pin 30 Pin 48 Muitiplexed Address 5

M-J2, Pin 28 Pin 47 Multipiexed Address 6

M-J2, PIn 26 Pin 48 Multiplexed Address 7

M-J1, Pin 8 Pin 49 Data Write Clock

M-J1, Pin 10 Pin 50 Data Read Clock

M-J1. Pin 6 Pin 51 Address Strobe

M-J1, Pin 38 Pin 52 Card Select 2

M-J2g, Pin 4 Pin 53 +5VDC

M-~J29, Pin 4 Pin 54 +5 VDC

M-J2g, Pin 5 Pin 55 Logic Ground

M-J28, Pin 5 Pin 56 Logic Ground
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M-J33 Is not used. it is intanded for general purpose 1/0 expansion.
Signal Origin | ‘M~J33 | Signal Name Signa! Destination
Pin 1
1 Not Used
Pin 56
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M-J34 connects to the Pressure Moduie.

Signai Origin { ‘M-J34 | Signal Name Signal Destination
M-J29, An 3 Pn 1 Anaiog Ground
n 2 Vis M-JS, Pn 25
M-129, Fin 3 An3 Ansiog Ground
4 vi- M-J5, Pin 26
M-J28, An 3 Mns Analog Ground
Mg v2+ M-J5, Pin 29
M-226, Pn 3 Pn7 Anaiog Ground
Ane va- M-JI5, An 28
M-J29, Pin 3 e Analog Ground
Pin 10 V34 M-J5, Pin 31
M-I26, Pin 3 An 11 Analog Ground
An 12 v3- M-J5, A0 32
M-J28. P 3 An 13 Anaiop Ground
Pin 4 Va4 M-J5, Pin 35
M-J29, P03 Pn 15 Anaiog Ground
Pn 18 Vi M-J5, Pin 34
Pn t7
1 Not Used
Pin 26
M-120. P 3 Pn 27 Analog Ground
M-J26, Pn 3 P 28 Ansiog Ground
M-129, Pin 1 Pn 20 +12vDC
M-J5, Pin 11 An 30 + Anlog Input
M-J26, Pin 2 An 31 -12 VDC
M-JS, P 10 An X2 - Ahaiog Input
M-12, Pin 20 Pin 33 Auxiiary Bus Sgnal 1
M-12, Fin 18 M Alodiary Bue Signal 2
M-J2, P 18 Pn 35 Apduary Bus Signal 3
M-J2, PN 14 Pin 3 Auxillary Bus Signal 4
M2, Pin 12 fn 37 Aodiary Bus Signal 5
M-J2, P 10 Pin 38 Aubdiiary Bus Signal 8
M-12. Pin B n 2 Awcliary Bus Signel 7
M-JZ AN S Pin 40 Andiary Bus Signal B
M-12 Pn 40 An 4 Mullipiaxed Address (
M-I2. Pin 38 Pn 42 Multipiexed Address 1
M-J2, Fn 38 Fn 43 Multiplexsd Agcress 2
M2, An 34 n 44 Multipiexed Address 3
M-J2, P 32 Pn 45 MuRtipiexsd Agcoress 4
M-I2, Pn 30 Pin 48 Multipieaed Address §
M-J2, P 28 mn 47 Muiliplexed Addresa 8
M-J2. P 26 P 48 Multipigxed Addreas 7
M-, An 8 An & Duta Write Clock
M-J1, Pn 10 An 50 Daia Read Ciock
M-Jt, Pin & Pn 51 Addarsss Strobe
M1, PO 34 Pn 52 Card Select 4
M-I29 P 4 An 5 +5 vDC
M-I29, Pin 4 Piny 54 +5VDC
M-128. An & Pn 55 Logic Ground
M-128, Pin 5 Pin 58 Logic Ground
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6-1. Connector Tables

M-J35 is not used. It is imanded for genaral purpose |/0 expansion.

Signal Origin | M-J35 | Signal Name Signa! Destination
Pin 1
[ | Not Used
Pin 56

M-~J36 Is not used. it Is intended for general purpose 1/0O expansion.

Signal Origin | M=J36 | Signal Name Signal Destination
Pin 1
' Not Used
Pin 56

M-J37 is not usad. It is intended for general purpose 1/0 expansion.

Signal Origin | ‘M-J37 | Signal Name Signa! Destination
Pin 1
[ Not Used
Pin 56

M-J38 is not used. It is intended for general purpose /0 expansion.

Signal Origin | M-=J38 | Signal Name Signal Destination
Pin 1
Il Not Lised
Pin 56

April, 1991
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M-J39 connacts to the Alr Detection Module.

Signal Origin | M-J39 | Signal Name Signal Destination

M-J26, Pin 1 Pin 1 BD ON Switch

M-J28, Pin 2 Pin 2 BD OFF Switch

M-J26, Pin 3 Pin 3 BD Reset Switch

M-J25, Pin 4 Pin 4 BD Switch Common
Pin § BD ON LED M-J26, Pin §
Pin 6 BD OFF LED M-J26, Pin 6
Pin7 BD Air Detected LED M-J26, Pin 7
Pin 8 BD LED Common M-J28, Pin 8
Pin 9

3 Not Used

Pin 26

M-J29, Pin 3 Pin 27 Analog Ground

M-J29, Pin 3 Pin 28 Analog Ground

M-J2g, Pin 1 Pin 29 +12 VDC

M-J5, Pin 11 Pin 30 + Analog Input

M-J29, Pin 2 Pin 31 -12 VDG

M-S, Pin 10 Pin 32 - Analog input

M-J2, Pin 20 Pin 33 Auxiliary Bus Signal 1

M-J2, Pin 18 Pin 34 Auwxiliary Bus Signal 2

M-J2, Pin 16 Pin 35 Auxiliary Bus Signal 3

M-J2, Pin 14 Pin 38 Auxiliary Bus Signal 4

M-J2, Pin 12 Pin 37 Auxiliary Bus Signal 5

M-J2, Pin 10 Pin 38 Auxiliary Bus Signal &

M-J2, Pin 8 Pin 38 Auxiliary Bus Signal 7

M-J2, Pin 6 Pin 40 Auxiliary Bus Signal 8

M-J2, Pin 40 Pin 41 Muttiplexed Address D

M-J2, Pin 38 Pin 42 Muitiplexed Address 1

M-J2, Pin 36 Pin 43 Multiplexed Address 2

M-J2, Pin 34 Pin 44 Multipiexed Address 3

M-J2, Pin 32 Pin 45 Muitiplexed Addrese 4

M-J2, Pin 30 Pin 48 Multiplexed Address 5

M-J2, Pin 28 Pin 47 Mutltiplexsd Address 6

M-J2, PIn 26 Pin 48 Multiplexed Address 7

M-J1, Pin B Pin 49 Data Write Clock

M-J1, Pin 10 Pin 50 Data Read Cilock

M-J1, Pin 6 Pin 51 Address Strobe

M-J1, Pin 20 Pin 52 Card Select 8

M-J29, Pin 4 Pin 53 +5VDC

M-J29, Pin 4 Pin 54 +5VDC

M-J28, Pin 5 Pin 55 Logic Ground

M-J28, Pin 5 Pin 56 Logic Ground
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Sams™ 9000 Perfusion System Field Service Handbook

6-1. Connector Tables

M-J40 connects to the Level Detection Module.
Signal Origin | ‘M-J40 | Signal Name Signa! Destination
M-J26, Pin 9 Pin 1 LD ON Switch
M-J26, Pin 10 Pin 2 LD OFF Switch
M-126, Pin 11 Pin3 L.D Resst Switch
M-J26, Pin 12 Pin 4 LD Switch Common
Pin5 LD ON LED M-J126, Pin 13
Pin & LD OFF LED M-J26, Pin 14
Pin7 LD Low Level Alert LED M-J2E, Pin 15
Pin 8 LD Probe Disconnected LED M-J28, Pin 16
Pin 9 LD Low Level Alarm LED M-J28, Pin 17
Pin 10 LD LED Common M-J26, Pin 18
Pin 11
] Not Used
Pin 26
M-J29, Pin 3 Pin 27 Analog Ground
M-J28, Pin 3 Pin 28 Analog Ground
M-J28, Pin 1 -Pin 26 +12 VDC
M-J5, Pin 11 Pin 30 + Analog Input
M-i28, Pin 2 £in 31 12 VDC
M-J5, Pin 10 Pin 32 - Analog Input
M-J2, Pin 20 Pin 33 Auwxiliary Bus Signal 1
M-J2, Pin 18 Pin 34 Awdliary Bus Signal 2
M-J2, Pin 16 Pin a5 Awxiliary Bus Signal 3
M-J2, Pin 14 Pin 36 Auxiliary Bus Signal 4
M-J2, Pin 12 Pin 37 Auxiliary Bus Signal 5
M-J2, Pin 10 Pin 38 Auxiliary Bus Signal 6
M-J2, Pin 8 Pin 38 Auxiliary Bus Signal 7
M-JI2, Pin B Pin 40 Awdiiary Bus Signal 8
M-J2, Pin 40 Pin 41 Multiplaxed Address O
M-J2, Pin 38 Pin 42 Muitiplexed Address 1
M-J2, Pin 36 Pin 43 Multiplexed Address 2
M-J2, Pin 34 Pin 44 Multiplexed Address 3
M-J2, Pin 32 Pin 45 Muttiplexed Addreas 4
M-J2, Pin 30 Pin 45 Mutiplexed Address 5
M-J2, Pin 28 Pin 47 Multiplexed Address 6
M-J2 Pin 26 Pin 48 Miuhiplexed Address 7
M-i1, Pin 8 Pin 49 Data Write Clock
M-J1, Pin 10 Pin 50 Data Read Clock
M-J1, Pin 6 Pin 51 Address Strobe
M-J1, Pin 18 Pin 52 Card Select 10
M-J28, Pin 4 Pin 53 +5 VDC
M-129, Pin 4 Pin 54 +5 VDG
M-J29, Pin 5 Pin 55 Logic Ground
M-J29, Pin § Pin 56 Logic Ground
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M-J41 connecw 1o the Digital Interiace Moduls.

Signal Origin =T | Signal Name Signal Destination
Lo Ol Swien 1 M-J27, P Y
An 2 Di Swiich 2 MJ-27, Pin 2
An 3 Di Solenoid M-127, Pin 3
nd +24 VDC M-J27, Pin 4
Ans

1 Not Used

An 8
Ang D Exdornal Alarm M-, A 2
Pn 10 Not Uned
An 11 O Pump 1 Siop M-J21, Pin §
An 12 DI Pumg 2 Swop M-IZ2 Pin @
n 13 DI Pump 3 Stop M-J23, AN @
Pn 14 Dt Pump 4 Biop M-J24, Pin 9
Pn 15 DI Pump 5 Siop M-225, Pin ©
#n 18 D} Pump Stop M-J21 = M-J25, Pin 10
Pin 17 Not Used

M-130, Pn An 18 +24 VOC
An 15 Nol Used
An 20 Dt Battery Power LED Source M-I26, Pin 19
An 21 D Batiery Power LED Sink M-J26, Pin 20

M-128, Pn 22 mn 22 X Gas Siart Switch

M-J28, P 23 #n 23 Di Gas Siop Switch

M-I28, Pin 24 Pin 24 Di Gas Switct Common
Pn 25 Oi Gas LED M-J28, Pin 25
n 28 D Gas LED Common M-J28, Fin 26

M-J29, Pin 3 Pn 27 Analog Ground

M-120, Fn 3 Min 28 Analog Ground

M-J28, P 1 Pin 28 +12VDC

M-J5, o 1t fin 20 + Analog mput

M-J20. P 2 Pn 31 -12 VDC

M-JS5, P\ 10 n 32 - AnBjog Input

M-J2, Fin 20 fn 33 Awdiary Bus Signal 1

M-12. Pn 18 Pn 34 Addiiary Bus Signal 2

M-I2, Pin 18 An 35 Auxiiary Bus Signal 3

M2 PN 14 an 3¢ Alndiary Bus Signal 4

M-I2, Pn 12 Pn 37 Auxiiinry Bus Signal §

M-I2, Fan 10 Pn 38 Axiary Bus Signal €

M-J2. P 8 An % Auxiiiary Bus Signal 7

M-12, Pin 8 Pn 40 Auiiary Bus Signal B

M-J2. Pin 40 An 41 Multiplexsd Adavess 0

M-I12, Pin 38 Pn 42 Mullpiexsc AQCress 1

M-I2, Pin 36 PN 43 Multipiaxed Address 2

M2 P 34 Pin 44 Multiplexed Adoress 3

M-12. Pn X2 Pin 45 Mullipiexsd Address 4

M-I2. Bin 30 Pin 48 Munliniexed Addreas 5

M-J2, P 28 Pn 47 Muttipiexad Adaress 8

M-I2, Pan 28 Pn 48 Multiiaxed Adcress 7

M-, Pin 8 Pin 49 Daia Write Ciock

M-I1, P 10 Pn 50 Data Read Clock

M-J1, Pan & fn 51 Adress Srobe

M-J1, Pin 18 An 52 Card Select 14

M-J28, Pin 4 Pn 53 +5 VDG

M-I29, P 4 Pin 54 +5 VDC

428, AN § Pn 55 Logic Ground

W-J26, Fn § Pin 5¢ Logic Ground
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6-1. Connector Tables

M-J42 connacts to tha Occluder Module.

Signal Origin M=J42 | Signal Nams Signal Destination
Pin 1 XD+ /RD+
Pin 2 TXD-/RXD-
Pin 3 Not Lised
Pin 4 Not Used

M-128, Pin 1 Pin 5 Occ Phase Senss A

M-J28, Pin 2 Pin 8 QOcc Phase Sense B

M-J28, Pin 3 Pin 7 Oce Open Switch

M-J28, Pin 4 Ping Occ Close Switch

M-J28, Pin 5 Pin § Occ Manual Switch

M-JI28, Pin 8 Pin 10 Occ Auto Switch
Pin 11 Occ ON LED M-J28, Pin 7
Pin 12 Occ OFF LED M-J28, Pin 8
Pin 13 Occ MSD 3 M-J28, Pin 13
Pin 14 Occ MSD 2 M-J28, Pin 14
Pin 15 Ooc MSD 1 M-J28, Pin 15
Fin 18 Occ MSD O M-J28, Pin 18
Pin 17 Qecc LSD 3 M-J28, Pin 17
Pin 18 Oce LSD 2 M-J28, Fin 18
Pin 19 Oee LSD 1t M-J28, Pin 18
Pin 20 Occ LSD 0 M-J28, Pin 20
Pin 21

3 Not Used

Pin 32

M-J2, Pin 20 Pin 33 Auxiliary Bus Sipnat 1

M-J2, Pin 18 Pin 34 Auxiliary Bus Signal 2

M- 12, Pin 18 Pin 35 Auxilisry Bus Signal 3

M-J2, Pin 14 Pin 36 Auxiliary Bus Signal 4

M-J2, Pin 12 Pin 37 Auxiliary Bus Signal 5

M-J2, Pin 10 Pin 38 Auxiliary Bus Signal &

M-J2 Pin 8 Pin 39 Auxiliary Bus Signal 7

M-I2, Pin 6 Pin 40 Auxiliary Bus Signal 8

M-J30, Pin 1 Pin 41 +24 VDC

WM-J30, Pin 1 Pin 42 +24 VDC

M-J30, Pin 1 Pin 43 +24 VOC

M-J30, Pin 1 Pin 44 +24 VDC

M-J30, Pin 1 Pin 45 +24 VOO

M-J130, Pin 1 Pin 45 +24 VOO

M-J30, Pin 2 Pin 47 Power System Common

M-J30, Pin 2 Pin 48 Power System Common

M-J30, Pin 2 Pin 49 Power Systern Common

M-J30, Pin 2 Pin 50 Powst System Common

M-J30, Pin 2 Pin 51 Powsr System Common

M-J30, Pin 2 Pin 52 Power System Common

M-128, Pin 4 Pin 53 +5VDC

M-J28, Pin 4 Fin 54 +5VDC

M-U29, Pin 5 Pin 55 Logic (round

M )29, Pin 5 Pin 58 Logic Ground

April, 1991
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M-i43 connects to the Sonalert.

Signal Origin | M~J43 | Signal Name Signal Destination
M-J29, Pin 3 Pin 1 Analog Common Sonalen
M-J41, Pin 9 Pin 2 External Alarm Power | Sonalert

Pin 3 Not Used

M-J44 la not used.
Signal Origin | ‘M~J44 | Signal Name Signal Destination
Pin 1

i Not Used
Pin &
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6-1. Connector Tables

Signal Origin | PD-J1 | Signai Name Signal Destination
C-J2, Pin 3 Pin 1 Power Supply 1 Common
C~J1, Pin 1 Pin 2 Fower Supply 2 Common
C~1, Pin 8 Pin 3 Power Supply 3 Common
C-J2, Pin6 Pin 4 Power Supply 1 Common
C-M, Pin 2 Pins Power Supply 2 Common
C-J1, Ping Pin 6 Power Supply 3 Common
C-J2, Pin t Pin 7 2436 VDC
C-J1,Pin3 Pin 8 24-36 VDC
C~J1, Pin 4 Ping 24-36 VDC
C-J2, Pin4 Pin 10 24-36 VDC
C~J1,Ping Pin 11 24-36 VDC
C~J1,Pin7 Pin 12 24-36 VDC
Signal Origin PD=J2 -
Pin 1
Negative lead of right-hand battery. Pin 2
Pin3
Signal Origin | PD-J3 | Signal Name Signal Destination
Pin 1 2436 VDC CBIN, Pin 1
Pin 2 24-36 VDC CBIN, Pin 2
Pin 3 24-36 VDC CBIN, Pin 3
Pin 4 24-36 VDC CBIN, Pin 4
Pin 5 Not Used
Pin 6 24-36 VDC CBIN, Pin 6
Pin 7 24-35 VDC CBIN, Pin 7
Ping Not Used
Ping9 2436 VDC CBIN, Pin 9
Pin 10 24-36 VDC CBiN, Pin 30
Pin 11 2436 VDC CBIN, Pin 11
Pin 12 2436 VDC CEIN, Pin 12

April, 1991
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Signal Origin | PD-J4 ;| Signal Name | Signal Destination
CBOUT, Pin 1 Pin 1 2436 VDC
CBOUT, Pin 2 Pin 2 24-36 VDC
CBOUT, Pin 3 Pin3 | 2436 VDC
CBOUT, Pin 4 Pina | 2436 VDC
Pin § Not Used
CBOUT, Pin 6 Piné | 2436 VDC
CBOUT, Pin 7 Pin7 | 2436 vDC
Pin8 Not Used
CBOUT, Pin 9 Ping | 2436 VDC
CBOUT, Pin 10 Pin 10 | 2436 VOC
CBOUT, Pin 11 Pin 11 | 2436 VDC
CBOUT, Pin 12 Pin12 | 2436 VDC
Signal Origin | ‘PD-J5 | Signal Name Signal Destination
Pin 1 24-36 VDC M-J30, Pin 1
Pin 2 Power Common M-Jag, Pin 2
Signal Origin | ‘PD-J6 | Signai Name Signal Destination
Pin 1 24-36 VDC Not Used
Pin 2 Power Common Not Used
Signal Origin | ‘PD<J7 :| Signal Name Signal Destination
Pin 1 24-36 VDC P5, Pin J
Pin 2 Power Common Ps, Pin K
Signal Origin | PD-J8 | Signal Name Signal Destination
Pin 1 24-35 VDC P4, Pin J
Pin 2 Power Common P4, Pin K
Signal Origin | PD-J9 | Signal Name Signal Destination
Pin 1 24-36 VDC P3, Pin J
Pin 2 Power Common P3, Pin K
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Signal Origin | PD-J10 } Signai Name Signal Destination

Pin 1 24-36 VDC P2, Pin J

Pin 2 Power Common P2, Pin K

Signai Origin | ‘PD-J11 | Signal Name Signal Destination

Pin 1 24-36 VDC P1, PinJ

Pin 2 Power Common P1, PinK

Signal Origin | ‘PD-J12:| Signal Name Signal Destination

Pin 1 24-36 VDC Not Used

Pin 2 Power Commaon Not Used

Signal Origin | PD-J13 | Signal Name Signal Destination

Pin 1 24-36 VDC

Pin 2 Power Common

Signal Origin | PD-J14 | Signal Name Signal Destination

Pin 1 24-36 VDC Auxiliary Outlet and

Pin 2 Power Common { Lamp

Signal Origin | ‘PD-J15 | Signal Name Signal Destination
Pin 1 24-36 VDC +12V DC/DC
Pin 2 Power Common Convertor

Signal Origin | PD-J16 | Signai Name Signal Destination
Pin 1 24-36 VDC +5v DC/DC

Pin 2 Power Common | Convertor

'PD-J17 | Signal Destination
Pin 1 Shorted to Pin 2 when Main Breaker is ON.
Pin 2 Shorted to Pin 1 when Main Breaker is ON.

April, 1991
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Signal Origin | :PD-J18 | Signal Name Signal Destination
Pin 1 Reguiator In Ba cha
ttery rger
Pin 2 Reguiator Out Regulator

Pin 3 Regulator Adjust

“PD-J19 | Signal Destination
Pin 1
Pin 2 Main Battery Fuse.
Pin 3
Signal Origin | PD-J20 | Signal Name Signal Destination
Pin 1 AC Line (60 VAC + /- 5 VAC)
Battery Charger
Pin 2 Battery Charger Ground Transformer

Pin 3 AC Hetum
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6-1.

Connector Tables

Signal Origin | PD-J21 | Signal Name Signal Destination
Pin 1 24-38 VOC Unintertruptible Power PCAJ2, Pin 1
Pin 2 24-36 VDC Uninterruptible Power PC-J2, Pin2
Pin 3 Power System Ground PC-~J2, Pin 3
Pin 4 24-36 VDC DC/DC Convertor Power PC~J2, Pin 4
Pin 5 Power System Ground PC-I2, Pin5
Pin 6 24-36 VOC DC/DC Convertor Power PC-J2, Pin 6
Pin 7 Power System Ground PCAJ2, Pin 7
Pin 8 Power System Ground PC~J2, Pin 8
Pin 9 24-36 VDC Switched Battery Power PC-J2, Pin 9
Pin 10 Power System Ground PC-J2, Pin 10
Pin 11 24-35 VDC Switched Battery Power PC-~J2, Pin 11
Pin 12 Power System Ground PC-J2, Pin 12
Pin 13 24-36 VDC Switched Battery Power PC-J2, Pin 13
Pin 14 Powar System Ground PC-J2, Pin 14
Pin 15 24-36 VDC PS1 Reference Voltage PC~J2, Pin 15
Pin 16 24-36 VDC PS2 Reference Voltage PC-J2, Pin 16
Pin 17 24-36 VOC PS3 Reference Voltage PC~J2, Pin 17
Pin 18 24-36 VDC PS Referance Voltage PC-J2, Pin 18
Pin 19 24-36 VDC PS1 Auxiiary Switch PC-J2, Pin 18
Pin 20 24-36 VDC PS2 Awdiary Switch PC-~J2, Pin 20
Pin 21 24-36 VDC PS Battery Switch PC~12, Pin 21
Pin 22 Battery ON Signal PC-J2, Pin 22
Pin 23 Battery Charger Fioat LED PC~J2, Pin 23
Pin 24 Battery Charger Constant Vottage LED PC~2, Pin 24
Pin 25 Battery Charger Constant Current LED PC-J2, Pin 25
Pin 26 30 VAC + /- 5 VAC Battery Charger Voltage PC-J2, Pin 26
PD-J22 | signal Name

Pin 1 +15 VDC

Pin 2 2.5 VDC Reference Volitage

Pin 3 Not Used

Pin 4 Power Regulator Input: 40 VAC

Pin 5 Power Regulator Output: 27.85 VDC + /- 0.05 VDC with 60 VAC fused out

Pin 6 Battery Charger Ground
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Signal Origin | “PC-J1 | Signal Name Signal Destination
Pin 1 24-36 VDC RFP-J2, Pin 1
Pin 2 PS1 Faill LED RFP-~J2, Pin 2
Pin 3 24-36 VDC RFP-J2, Pin 3
Pin 4 PS2 Faill LED RFP-J2, Pin 4
Pins 24-36 VOO RFP-J2, Pin &
Pin 6 PS3 Fail LED RFP-J2, Pin 6
Pin 7 24-36 VDC RFP~J2, Pin 7
Pins Battery Power Status LED RFP-J2, Pin 8
Pin9 24-36 VDC RFP-~J2, Pin 9
Pin 10 AC Power Status LED RFP-J2, Pin 10

Pin 11 24-36 VDC RFP-J2, Pin 11
Pin 12 Charger Float LED RFP-J2, Pin 12
Pin 13 24-36 VDC RFP-J2, Pin 13
Pin 14 Charger Constant Voltage LED RFP-J2, Pin 14
Pin 15 24-36 VDG RFF-J2, Pin 15
Pin 16 Charger Constant Current LED RFP-J2, Pin 16
Pin 17 24-36 VDC

Pin 18 2435 VDC

Pin 19 Power System Common

Pin 20 Power Systam Commaon
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6-1. Connector Tables

Signal Destination

Signal Origin | “PCaJ2 | Signal Name

PD-J21, Pin 1 Pin 1 24-36 VDC Uninterruptible Power
PD-i21, Pin 2 Pin 2 24-36 VDC Uninterruptible Power
PD-J21, Pin 3 Pin 3 Power System Ground

PD-J21, Pin 4 Pin 4 24-36 VOC DC/DC Convertor Power
PD~J21, Pin § Pin 5 Power System Ground

PD-J21, Pin 6 Pin6 24-36 VDC DC/DC Convertor Power
PD-J21, Pin 7 Pin 7 Power Systern Ground

PD-J21, Pin 8 Pin 8 Power System Ground

PD-J21, Pin 9 Pin 9 24-36 VDC Switched Battery Power
FD-J21, Pin 10 Pin 10 Power System Ground

PD-J21, Pin 11 Pin 11 24-36 VOC Switched Battery Power
PD-J21, Pin 12 Pin 12 Power System Ground

PD-J21, Pin 13 Pin 13 24-36 VDC Switched Battery Power
PD-J21, Pin 14 Pin 14 Power System Ground

PD-J21, Pin 15 Pin 15 24-36 VDC PS1 Reference Voltage
PD-~J21, Pin 16 Pin 16 24-36 VDC PS2 Reference Voltage
PD-J21, Pin 17 Pin 17 24-35 VDC PS3 Reference Voltage
PD-J21, Pin 18 Pin 18 24-36 VDC PS Reference Voltage
PD-J21, Pin 19 Pin 18 24-36 VDC P81 Awndliary Switch
PD-J21, Pin 20 Pin 20 24-36 VDC PS2 Auxiliary Switch
PD-J21, Pin 21 Pin 21 24-36 VDC PS Battary Switch

PD-J21, Pin 22 Pin 22 Battery ON Signal

FD-J21, Pin 23 Pin 23 Battery Charger Float LED

PD-J21, Pin 24 Pin 24 Battery Charger Constant Voltage LED
PD-J21, Pin 25 Pin 25 Battery Charger Constant Current LED
PD-J21, Pin 26 Pin 26 30 VAC +/- 5 VAC Battery Charger Voltage

April, 1991
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Signal Origin | -PC-J3 :i| Signal Name Signal Destination
Pin 1 +12 VDC M-J29, Pin 1
Pin 2 -12 VDC M-J2g, Pin 2
Pin 3 Analog Ground
Pin4 | Not Used
Pin5 | Not Used
Pin 6 Not Used
Signa!l Origin | /PC-J4 | Signal Name | Signal Destination
Pin 1 +12VDC STD Bus
Pin 2 -12VDC STD Bus
Pin 3 Analog Ground
Pin4 | Not Used
Pin 5 Not Used
Pin6 | Not Used
Signal Origin | ‘PC~J5 | Signal Name Signal Destination
Pin 1 +12 VDC
Pin 2 Analog Ground Right Fan
Signal Origin | PC-J6 | Signai Name Signal Destination
Pin 1 +12 VDC
Pin 2 Analog Ground Left Fan
Signal Origin PC-J7 | Signai Name Signal Destination
+12V DC/DC Pin 1 +12 VDC
Convertor Pin 2 Analog Ground
Signal Origin |- PC~J8 | Signal Name Signal Destination
Pin 1 Not Used
Pin 2 Not Used

April, 1991
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6-1. Connector Tables

Signal Origin | " PC~J9 | Signal Name Signal Destination
Pin 1 Signal Ground CD, Pin A
PCJ11, Pin§ Pin 2 Transmitted Data to Display CD, Pin G
CD, PinH Pin3 Received Data from Display PC-Ji1, Pin 3
Pin 4 +12 VDC CD, Pin J
Pin § +12 VDC CD, PinK
Pin 6 Logic Common CD, PinL
Pin 7 Logic Common CD, Pin M
PC-J10 | Signal Name
Pin 1 +5 VDC '
Pin 2 2.5 VDC Reference Voltage
Pin 3 Ciock
Pin 4 Power Up Reset (Active Low)
Pin 5 AC Fallure (Active Low)
Pin 6 Power System Common
Signal Origin | PC~J11 | Signal Name Signal Destination
Pin 1 Not Used
Pin 2 Not Used
Pin 3 Received Data from Display | CPU-J1, Pin 3
Pin 4 Not Used
CPU-J1, Pin 5 Pin5 Transmitted Data to Dispiay
Pin 6
[l Not Uised
Pin 12
Pin 13 Signal Ground CPU-J1, Pin 13
Pin 14
] Not Used
Pin 24
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Signal Origin | "CA-P103 | Signal Name | Signal Destination
SCAJ2, Pin 1 Pin 1 XD+ /RXD+ 8C-J2, Pin 1
SC~J2, Pin 2 Pin 2 TXD-/RXD- SC~J2, Pin 2
Pin 3
1 Not Usad
Pin 12
5C~J2, Pin 13 Pin 13 TXD-/RXD- SCAJ2, Pin 13
§C-J2, Pin 14 Pin 14 TXD+ /RXD+ SC-J2, Pin 14
Signal Origin | ‘CA-P304 ;| Signal Name Signal Destination
Pin 1 Not Used
Pin 2 Not Used
Pin 3 Blood Gas Data SC-J4, Pin 3
Pin 4 Not Used
Pin 5 Not Used
Pin 6 +12VDC SC-J4, Pin6
Pin7
1 Not Used
Pin 12
Pin 13 Signal Retumn
Pin 14 Not Used
Signal Origin CA-P105 :{ Signal Name Signal Destination
Pin 1 Not Used
W0 Fin1 | P2 | mo+m0- W20, Pin 1
:414-2.0',3%: 2 " Pin 3 TXD-/RXD- :nlj-z'nf’%i: 2
Pin 4 Not Used
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6-3. Functional Schematics (Sheet 1 of 3)
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Additional Information

3M™ Sarns™ Perfusion System 9000
Field Service Handbook
Troubleshooting - Color Screen

This insert contains technical information regarding the color and monochrome display screens for a
3M™ Samns™ Perfusion System 9000.

Insert these pages at the end of Section 5 - Troubleshooting in the 3M™ Samns™ Perfusion System 9000
Field Service Handbook.
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Sarns'™ 9000 Perfusion System Field Service Handbook

Section 5. Troubleshooting Praocedures

5-12 Miscellaneous (continued)

5-12-4 Central Display Troubleshooting (color and monochrome)

S—

Problem Check Action
Display blank, no cursor. | .~ isolated +12 VDC on power control Replace power control beard,
board

7 for +12 VDC at the front tray screen Replace 12 volt DC/DC con-

connector, pins Jand K, use L or M verter in tront tray.
for ground.
/ for +12 VDC inside screen, connector | Heplace main twist lock cable.
CB J4, Pins 1 and 2; Pins 4 and 5. Replace the screen power
board, (color screen).
Return screen (o 3M service.
Display blank with 7 connectors at J9 and Ji1 on the Secure all connectors.
cursor. power control board. Replace power control board.
v isolated -12 VDC on power controi Re-seat the serial comm. board.
board Re-seat the consoie CPU
board.
Replace the boards in the order
above, checking operaton
between each replacement.
Return screen to 3M service.
(CO|DI’ Screens Oﬁly) s hack jlght connectars Replace backiight tubes
Half of display blank or / back light tubes tor discoloration Replace power board in
dim screen, (TUV screen only).
Return screen to 3M servics,
Display continually / jumper J3 on front edge of console Re-seat jumper J3.
recycles boot messages. (front tray) CPU board. Re-seat seral comm., memory
Title screen naver and CPU board in console.
appears. Replace jumper J3 on console
CcPu.

v oscreen internal connectors. Heplace the beards in the above
order, checking operation
between each replacement.
Return screen to 3M sarvice.

Display recycles, then s screen inlemal Connectors. Secure all connections,
locks up. Replace DOS board in screen.
‘ {cotor oniy). i
Aeturn screen to 3M service. |
i Blank display. then 1 / connectors at serial comm. boaid. Re-seat the senal comm. board.

image or pieces ol Imags

| slowly returmn.

Replace the serial comm. board,
Replace DOS board in scresn,
(color only).

Heturn screen 10 3M senvice,

August, 19986
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Sarns™ 9000 Parfusion System Field Service Handbaok Section 5. Troubleshaooting Procedures

3-12 Misceltaneous (continued)

5-12-4 Central Display Troubleshooting (color and monochrome)

Monochrome Touchscreen
3M 1D 78-8067-6731-3

e

28-1008-0615-2 PC Graphics Board
78-8067-0885-0 PC Graphocs Power Bd.
78-8066-6000-3  Cable Central Display
26-1008-0618-4  PC Touch Controlter

B

Color Screen Non-TUVY
3 1D 78-B067-4581-2

26-1009-7222-8  Back Light Kit
78-8067-5393-1  DOS/Controlier Beard
78-8067-6000-3  Cable Central Cisplay
26-1009-6634-5  Touch Controller

Lo

Color Screen TUV
S0 TR-8067-68315-8 .

1. Z26-1008-7222-8 Back Light Kit

2 7B-8067-53393-1 DAOS/Controller Board
3. 78-8087-6807-9 Cable Main Display
4. 78-8067-6576-0 2C Power Board

5 26-1009-6634-%  Touch Controller
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Sarns™ 9000 Perfusion System Field Service Handbook

6-3. Functional Schematics (Sheet 3 ot 3)
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Samns'™ 9000 Perfusion System Field Service Handbook 6-4. Front Tray Wiring
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6-5. Rear Tray Wiring

Apeil, 1991
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6-7. Power Distribution Board Schematic

A

J _

K

Sra-pcqay.

My et
2t | (3 - \I.r '
- 3 K1 j
g ,
¥ - L] 8 PELITY |
+ 30 Y D N !
‘aung U I} B 1
v | i) < u
2 1 .
-1 0 b s 13 PR g1
VR T Powes supery go n ,,
[ 7owta sushy 1 o
W T TILRY FOVER. SUPPLY (7 > g
¥eu T AUriLARY POWER SUPPLY (S L
3 aren :
MATE-N-LOK $S. 10 BA1 SuncH A2
FROW PrWER ..'Avmu!—,sm? O AGE_SwicH - S
SUPPE " -
et FOwER “ .
SoAsDea 00/DC CONV'S i ] goune
P 8 5. 2uMP gy S H
PR N e 3
;oo "
"
w0 FEJA T sowews s e ps 1 bﬁwg... ”»
TURWNACS / o RLTURNZ 10
o¢ o1 2 2. £, OG5, SPARE f
» Jua
T, o <5 mcumn 2 L e e
[ -
L 13 fuue 43wy Ot P 3 Toour
v S . mep e
Hrunas = Ao o @
N 3 10 CIRCUT BREANERS BREAKER RLTURN Louup 37
wCRNT o
TEPumAL S 10 Bar_swic
Eyl S 210wt SwicH - 1
UNNT POWER N Houue n
1
.l T fifur oo
G
N POMER SUPPLY REFERENCE vOL IAGE
an | g | e s s o — ~ s e
bl CIRCUIT DREARER powes —
o T et o il Tl
& b
e , ! !
s o ] :
N oo I :
—ors ) / \ :
i | COWER 5 31u RETEN :
LA | ||y oromen sa e
- T : S
SO S 5.7} * i \
P f1 RULOENCE vOUGE | - I 3 i
_ i
0
Ve VOLIAGEE :
o _
S i
S 13V
5 15 vOLTS kL 11
ar P RN
e ue "
] FLOAT 1 €D
|powez 516 ™ o3 P50 KEF VOUT
- — 1 5leowtn AES OUT mz” 55 42 REF_wOLT
ot <glBat cHRGR GND X ut % S ST WO
n_\v ot 4 AR oe] 12 55 AEE VoLl
1251 CONNECTOR m.q t T — ST RS RTL
= i e
vy . :.E ) g S GRERLIIT]
ﬁ_ i 2 23 v REFERENCE m,‘ _.zu 3 N T BATVERY 0N SiGH
. V.:, : " vou g1 . s comst vt o _ SAT C~GR HOA LD
iz 25 e - 811 En38 CON —
wr02222 1 BaT iR £ onsT CORRENT 1.3
I f BAT_CAZR AC VOLT
ut
18 L
" SCOTCHILE ¢
HOTES: 10 POWER CONIROH B0
| ALl COMPORENTS ARE POWERED
UNUSED SIES

141991

-1 ‘Ls ol raur i

Traw
e Lo
it

a2

g

s1sv

M:‘
n~.>

m e
] vdr»

craa

CONST_CURRENT

s x:‘nz:

vt
?H

o

01

U_i

)

a " 1
v L1 a e
5 #ane

i 2

3 < INDICATES AN ACTVE 1OW DVGITAL
SGHAL

4 LABELS DESCRIBING SIGNALS mar BE
ABBREVATED,

3, POWER SYSIEw RETURN

oy BATIERY CHegGLn RETuAN

Aprlt, 1991

Pags 8-43



Sarns '™ 9000 Perlusion System Field Service Handbook

6-8. Gas Flow Diagram
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lllustrated Parts Breakdown

Sarns™ 9000 Perfusion System
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Roller Pump

I.___] Pump Drive

Pump Coatrol

Local Processor

Pump Safety

Rear View

Pump Drive Board:

- Drive circuit for the motor power transistor
- Forward and Reverse switch relays

- Motor speed voitage circuitry:

- Motor current circuitry:

Pump Control Board:

-This board provides the motor control circuitry minus the motor drive circuitry
- Speed control error amplifier

- Pulse width modulator

- Conditioning circuits for the demand potentiometer and motor tach.

- Speed comparators for the safety circuit

Pump Safety Board:

-This board provides safety circuitry and much of the digital interface with the local
processor. Including:

- Stop switch membrane panel

- Air bubble detector

- Latches and driver for the front panel switches and LED’s

- Decoding local processor signals used by the pump control and pump drive boards.

- Conditioning of the dual tach signals

- Overspeed signal

- Belt slip signal

- Loss ot tach signal

- Pump jam signal
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Sarns™ 9000 Perfusion System lllustrated Parts Breakdown 1. Main Machine Assembly
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Sams¥™ 5000 Periusion System liustrared Pans Breakoown

1. Main Machine Assembly

item No. | Sarns P/N am P/N Description Qty.
1 16522101 | 78-8065-7576-1 | PLUG. Foam, Cable Channel 2
2A 23411600 | 26-1007-5624-1 | CIRCUIT BREAKER (100/115V) 1
28 23410800 | 26-1007-5622-5 | CIRCUIT BREAKER (220/240V) 1
3 23300009 | 26-1007-5607-6 | LINE FILTER, RF1, 16A @ 250VAC 1
4A 23115015 | 26-1006-7134-1 | POWER CORD (100/115V) 164,
4B 23115020 | 26-1007-5507-8 | POWER CORD {220/240V) 16t
5A 23007038 | 26-1007-5164-8 | STRAIN RELIEF (100/115V) 1
5B 23830052 | 26-1008-0209-4 | STRAIN RELIEF, with Lock Nut (220/240V) 1
6 23007039 | 26-1007-5185-5 | SEAL RING, Strain Relief (100/115V) 1
7 23007040 | 26-1004-8614-6 | LOCK NUT, Strain Relief (100/115V) 1
23001029 | 26-1006-93154 | PLUG, Twist-Lock (100/115V) 1
23008035 | 26-1008-4380-1 | PLUG, Three-Prong (100/115V) 1
10 23001028 26-1006-8314-7 | PLUG, Two-Prong (220,/240V) 1
11 13824010 | 78-8066-7148-8 | HAND CRANK
12 22900110 | 26-1006-8282-6 | CUP
13 20050084 | 26-1006-7084-8 | TAPE, Polyethyiene Foam 2.4ft.
14 16532801 78-8067-0385-4 | HOLDER, Hand Cranks 1
15 16585301 | 78-8057-0767-1 | CHASSIS ASSEMBLY (See Section 2) -
16 16385 98-0702-0241-5 | ROLLER PUMP ASSEMBLY (See Section 7) .
April, 1991 Page 3-3



, 2. Chassls Assembly
Sams™ 8000 Perlusion System liustrated Parts Breakdown _ _ _ :
A | B c | D
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Sams™ 8000 Perhusion Systemn lliustraisd Pans Breaiciown

2. Chassis Assembly

Rem No. | Sams P/N 3M P/N Description Qty.
1 16456401 78-B066-7517-5 | PANEL. Leit Membrane Swich 1
2 23850040 26-1008-0613-7 | SEALL APM, 1/4 Shaft, N-BO30D 1
3 16471401 78-B066-7530-8 | KNOB, Occluder Contro! 1
4 16445901 76-8066-6725-5 | GASKET, Molded, Pump Rest 1
] 16445001 76-8066-8999-3 | TOF, Foam, Moided 1
] 16456501 78-8072-1468-3 | PANEL, Rigiht Mambrane Switch 1
7 16455301 78-8065-6727-1 | PC ASY, Fixed Panel, Right Side 1
B 16522801 78-8067-0894-3 | HEAR TRAY ASY (See Section 4) 1
9 16467201 78-8067-00320 | ACCESS PANEL, Vacuum Formed 1
10 16457401 | 78-8066-6277-7 | FILTER, Alr Media ' 2
11 16467301 7B-8066-7525-8 | RETAINER, Screan, Air Fitter 2
12 N/A 78-8066-6921-0 | SPACER, Caster 2

13A N/A 26-1008-2696-0 | CASTER, 6" Dia. without Brake (S/N < 4200) 2
138 N/A 25-1008-6651-1 | CASTER, Steer Lock {S/N = 4200) 2
14A 20104120 26-1006-8107-6 | CASTER, Conductive, 6" Dia. (S/N < 4200) 2
14B N/A 26-1008-6650-3 | CASTER, Steer and Whee! Lock {S/N = 4200) 2
15 16431201 78-8066-9395-3 | GUARD, Fan 1
16 25130012 26-1008-0622-8 | FAN, Brushless, 25-56 VDC 1
17 23890201 26-1004-2615-9 | GUARD, Fan, 6.25 Diameter 1
18 21080001 26-1008-0986-7 | DRAWER, Slides, 14 in travel 1
15 23850101 26-1007-6502-8 | CLIP, Wire, 1 in Diameter, Pushmount 2
20 16565101 78-8067-0740-8 | GASKET, EMI Shielding 1
21 16598201 | 7B-8067-0326-3 | STOP, Front Tray 2
22 16584601 78-8067-0304-0 | FRONT TRAY ASY (See Section 3) 1
23 N/A 26-1007-51564 | GASKET, EMI Shieid, with Rivets 2
24 20330020 26-1003-1857-3 | LATCH. T-Handie, Ha¥ Turn 2
25 22162506 265-1002-5397-5 | SCREW, Hex Head, 1/4-20 X 3/8 2
25 25320031 26-1007-5043-4 | ELBOW, 1/B MNPT - 1/4 OD, Brass 5
27 N/A 26-1008-3785-8 | TUBING, Teflon, .25 OD .17 1D 16
28 25321130 26-1007-5044-2 | MALE, 3 /8 MNPT - 1/4 OD, Brass ]
29 25501030 26-1007-7476-4 | VALVE, Gas, Pane! Mounted, Chrome Piate 2
30 1659201 78-8067-0887-7 | SHIELD, Component Drawer 1
a1 21310050 26-1008-0993-3 | SHAFT, Fiexible, Remote Control, 5 in 1
a2 25350025 7 COUPLING, Hose, Barb, 7/16-20 X 1 /4 1.
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2. Chassis Assembly

SamsT™ 9000 Pertusion System lusrared Parts Breakoown

e No. | Ssms P/N IMP/N Dascription Cty.
as 20050081 | 26-1008-4285-4 | TAPE, Tefion, 1/2 X 500 inches 125
34 16570101 | 78-B066-5745-3 | BLENDER, Air/02, Modtisd, Sechrist 1
a5 16554501 | 7B-8067-0665.7 | CUP, Cable. Sring Wire, S5 T 6
36 25510003 | 25-1007-7547-2 | FLOWMETER, O2 Porter 11 FSVC Toty/ 1
a7 25510001 | 25-1007-7545-6 | FLOWMETER, O2 Porter 112 FSVC 1
as 25510002 | 26-1007-7546<4 | FLOWMETER, Air Porter 112 FSU 1
39 25322030 | 26-1007-7466-5 | UNION, Tubing, T, 1/4 OD. Brass 1
40 16480301 | 78-8067-0102-1 | HOLDER, Gas Fiter, Side Panel 1
41 N/A 26-1008-3402-2 | FILTER, Gas, 7 Micron, §S b
42 N/A 26-1008-3403-0 | VALVE, Check, Gas, 1 PSI, SS 2
43 25502010 | 26-1007-7541-5 | VALVE, Check, Gas, 1 PS! 1
a4 25700035 | 25-1007-8632-1 | FILTER, Gas, 7 Micron, §$ 1
45 256851030 26-1008-1163-2 | BULKHEAD, 1/8 F/F NPT, Chrome Plated 4
46 25630022 | 26-1007-8529-7 | ADAPTER, 1/4 FNPT - 1/8 MNPT 1
47 255890020 : 26-1008B-1579-9 | ADAPTER, 1/8 NPT - 1/4 Hose 1
48 25580040 26-1008-1157-3 | CONNECTOR, CO2 Diss, Male, 1/4 MNPT 1
48 25680030 26-1007-8530-5 | NIPPLE, O2 Diss, Female, 1/8 MNFPT 1
50 25690031 25-1008-1166-5 | NUT, O2 Diss, Female 1
51 25690050 | 26-1008-1168-1 | CONNECTOR, Air Diss, Male, 1/8 MNPT 1
52 25700030 | 26-1007-8631.3 | FILTER, Alr inlet, .1 Micron 1
53 N/A 12-7692-7476-1 | ADAFTER, Tube, 1/8 MNPT - 3/8 OD, SS 1
54 N/A 26-1008-3428-7 | ADAPTER, Tube, 1/8 MNPT - 3/8 OD, SS 1
55 23800099 | 26-10065-6874-3 | KNOB, .75 diameter for .25 shatt 1
56 20040058 26-1002-47308 | PLUG, 562 diameter, Heyveo 2653, Black 1
57 16460901 78-B066-6729-7 | PC ASY, Fixed Panel, Qccluder,Left Side 1
58 23250196 26-1008-4333-8 | POTENTIOMETER, Digital, Fanet Mounted 1
59 25503030 | 26-1007-7544-8 | VALVE, Solenoid, N.C., 24VDC 1
60 N/A 78-8066-6393-2 | HOUSING, Fan 1
61 25130031 | 26-1008-06210 | FAN, Brushless, B-28 VD(C 2
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Sama™ 5000 Periusion System liusrased Parts Brekoown

2. Chassis Assembly

Rem No. | Sams P/N 3M P/N Description Cty.
1 16456401 78-8065-7517-5 | PANEL, Left Membrane Switch 1
2 23890040 | 25-1008-0613-7 | SEAL APM, 1/4 Shaft, N-9030 1
3 16471401 78-8066-7530-8 | KNOB, Occiuder Control 1
4 16445901 78-8066-5725-5 | GASKET, Molded, Pump Rest 1
5 16448001 78-8066-9999-3 | TOP, Foam, Malded 1
€ 16456601 78-8072-1468-3 | PANEL, Right Membrane Switch 1
7 16455301 | 78-8086-6727-1 | PC ASY, Fixed Panal, Right Side 1
B 16592801 78-8067-0894-3 | REAR TRAY ASY (See Section 4) 1
9 16467201 78-8067-00320 | ACCESS PANEL, Vacuum Formed 1
10 16467401 | 78-8066-6277-7 | FILTER, Air Media | 2
11 16467301 7B-80665-7525-8 | RETAINER, Scraen, Air Filter 2
12 N/A 78-8066-6921-0 | SPACER, Caster 2

13A N/A 26-1008-2696-0 | CASTER, 6" Dia. without Brake (S/N < 4200) 2
13B N/A 26-1008-6651-1 | CASTER, Steer Lock (S/N = 4200) 2
14A 20104120 | 25-1006-81076 | CASTER, Conductive, 6" Dia. (S/N < 4200) 2
14B N/A 26-1008-6650-3 | CASTER, Steer and Wheel Lock (S/N = 4200) 2
15 16431201 78-8066-9835-3 | GUARD, Fan 1
18 25130012 26-1008-DE22-8 | FAN, Brushless, 24-56 VOC 1
17 23890201 26-1004-2615-9 | GUARD, Fan, 6.25 Diameter 1
18 21050001 26-1008-0986-7 { DRAWER, Slides, 14 In trave! 1
15 23850101 26-1007-6502-8 | CLIP, Wire, 1 in Diameter, Pushmount 2
20 16555101 78-80670740-8 | GASKET, EM! Shielding 1
21 16588201 78-8067-0926-3 | STOP, Front Tray 2
22 16594601 78-8067-0904-0 | FRONT TRAY ASY (See Section 3) 1
23 N/A 26-1007-5156-4 | GASKET, EMI Shield, with Rivets 2
24 20330020 | 25-10r3-1657-3 | LATCH, T-Handle, Ha!f Turn 2
25 22162506 | 26-1002-5357-5 | SCREW, Hex Head, 1/4-20 X 3/8 2
25 25320031 26-1007-5043-4 | ELBOW, 1/8 MNPT - 1/4 OD, Brass 5
27 N/A 26-1008-3785-9 | TUBING. Teflon, .25 OD .17 ID 16
28 23321130 | 25-1007-5044-2 | MALE, 1/B MNPT - 1/4 OD, Brass 8
29 25501030 26-1007-74764 | VALVE. Gas, Panel Mounted, Chrome Plate
a0 1655201 78-8067-0887-7 | SHIELD, Component Drawer 1
3 21310050 26-1008-0993-3 | SHAFT, Flexibie, Remote Control, 5 in 1
32 25390025 ? COUPLING, Hose, Barb, 7/16-20 X 1/4 1.
April, 1991 Page 2-3



2. Chassis Assembly

SarraT 9000 Perfusion Systern Nustamnd Parts Breakeowr

hem No. | Sams P/N 3M P/N Daseription Oty.
a3 20050081 | 26-1008-4288-4 | TAPE, Tefion, 1/2 X 600 inches 125
34 16570101 | 78-8065-6745-3 | BLENDER, Air/02, Modiiad, Sechrist 1
a5 16554501 | 78-BD67-0665-7 | CUIP, Cable, Sring Wire, S5 Jw# 6
35 25510003 | 26-1007-7547-2 | FLOWMETER, 02 Porter 111 FSVC Toto/ 1
a7 25510001 | 25-1007-7545-6 | FLOWMETER, O2 Porter 112 FSVC 1
as 25510002 | 26-1007-75464 | FLOWMETER, Air Poner 112 FSU 1
39 25322030 | 26-1007-7466-5 | UNION, Tubing, T, 1/4 OD, Brass 1
40 16480301 | 78-8067-0102-1 | HOLDER, Gas Filtar, Side Panel 1
41 N/A 26-1008-3402-2 | FILTER, Gas, 7 Micron, §S 1
42 N/A 26-1008-3403-0 | VALVE, Chack, Gas, 1 PS|, 55 2
43 25502010 | 26-1007-7541-5 { VALVE, Check, Gas, 1 PS! 1
a4 25700035 26-1007-8632-1 | FILTER, Gas. 7 Micron, SS 1
45 25651030 | 26-1008-1163-2 | BULKHEAD, 1/8 F/F NPT, Chvome Piated 4
46 25650022 | 26-1007-8625-7 | ADAFTER, 1/4 FNPT - 1/8 MNPT 1
47 25690020 | 26-1008-1579-8 | ADAFTER, 1/8 NPT - 1/4 Hose 1
48 25590040 | 26-1008-1157- | CONNECTOR, CO2 Diss, Maie, 1/4 MNPT 1
49 25680030 | 26-1007-8630-5 | NIPPLE, O2 Diss, Female, 1/8 MNPT 1
50 25690031 | 26-1008-1166-5 | NUT, O2 Diss. Female 1
51 25630050 | 26-1008-1168-1 | CONNECTOR, Alr Diss, Maie, 1/8 MNPT 1
52 25700030 | 26-1007-8631-3 | FILTER, Air inlet, .1 Micron 1
53 N/A 12-7992-7476-1 | ADAFTER, Tube, 1/8 MNFT - 3/8 OD, 8§ 1
54 N/A 26-1008-3428-7 | ADAFTER, Tube, 1/8 MNPT - 3/8 OD, S8 1
55 23800089 26-1006-6874-3 | KNOB, .75 diameter for .25 shatt 1
56 20040058 26-1002-4730-8 | PLUG, .562 diameter, Heyco 2653, Black 1
57 16460801 { 78-B066-5729-7 | PC ASY, Fixed Panel, Occluder,Left Side 1
58 23250196 | 25-1008-4333-8 | POTENTIOMETER, Dighal. Panel Maunted 1
59 25503030 | 26-1007-7544-8 | VALVE. Solenoid, N.C.. 24VDC 1
60 N/A 78-8066-6353-2 | HOUSING, Fan 1
61 25130011 | 26-1008-0621-0 | FAN, Brushiess, 8-28 VDC 2
Page 2-4 April, 1991
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SarnsT™ 5000 Perfusion System lliustrared Pars Braakgown

3. Front Tray Assembiy

Item No. | Sams F/N 3M P/N Description Qry.
1 24300015 26-1008-0617-8 | BATTERY, Laad Acid, 12V, 24A 2
2 16554001 768-8067-08968-4 | SHIELD, Battery Terminal 2
3 164722M 78-8066-7531-6 | STRAP, Battery Retaining 2
4 16596501 78-8067-0520-6 | CABLE ASY, Battery 1
5 16455201 78-8072-1463-6 | PC ASY, Matherboard 1
6 22978120 | 26-1006-92B8-3 | STANDOFF, F 1.25 Nylon 4-40 Hex 4
7 22723001 26-1003-4052-5 | NUT, Keps, 4-40, Steel, Zinc Plated a3
B 22197106 26-1008-8041-3 | SCREW, Button Head Torx, 4-40 24
) 23850076 26-1008-4315-5 | TIE-WRAP, Tyton #T18R 25
10 16506501 78-8067-02383 | CABLE ASY, Miscellansous 1
11 18508801 | 78-8067-0267-2 | CABLE ASY, Analog/Digital, 50 Pin 1
12 16506701 78-8067-0236-7 | CABLE ASY, Power Control/Motherboard 1
13 16454401 78-8066-6276-9 | PC ASY, Power Control Board 1
14 22197208 26-1008-80454 | SCREW, Button Head Torx, 6-32 X .50 14
15 16594401 78-8067-0803-2 | CABLE ASY, Front Tray/Display 1
16 16595401 78-8067-0910-7 | CABLE ASY, Power Distribution (set of 5) 1
17 16510401 | 7B-8067-0273-0 | CABLE ASY, Power Control/Distribution 1
18 23430025 | 25-1008-8135-3 | FUSEBLOCK, 35-60A, Buss 1
19 23422501 26-1006-6714-1 | FUSE, 60 Amp, Buss SC-60 1
20 22157308 26-1008-8048-8 | SCREW, Button Head Torx, 8-32 X .50 2
21 16481801 78-8066-6281-8 | PC ASY, Power Distribution 1
22 18506401 78-8067-0234-2 | CABLE ASY, Circuit Breaker 1
23 16452801 78-8072-1447-9 | SHELF, Power Control 1
24 23850108 26-1007-6511-9 | CARD CAGE, 24 Siot 1
25 N/A 26-1008-0322-5 | STANDOFF, M/F, 440, 7/16 X 3/16 2
25 N/A 78-8066-6500-2 | PC ASY, Communications Adapter 1
27 22723002 | 26-1001-7983-2 | NUT, Keps, 6-32, Steel, Zinc Plated 2
28 N/A 26-1008-0321-7 | STANDOFF, M/F, 6-32, 7/16 X 3/16 2
29 23850080 26-1008-0845-5 | CABLE MOUNT, Adhesive, Small 10
30 168594201 78-8067-0901-6 | CABLE ASY, Heat Sink, Chassis 1
31 22743003 | 26-1008-1521-3 | WASHER, Fiat, #8, Zinc Plated 3
3z 16554601 78-B067-0665-7 | CABLE CLIP, Spring Wire, Stainless Steel 3
33 22743001 26-1008-1919-7 | WASHER, Fiat, #4, Zinc Plated 5
34 16594501 78-8066-6750-3 | CABLE ASY, Pump Connectors 1 1
April, 1991 Page 3-3



3. Front Tray Assembly

SamaT™ 9000 Perfusion System Humirated Pares Breakdown

item No. | Sams P/N aM P/N Description Cty.

as 16528201 78-8066-6375-1 | CABLE ASY, RS422/Comm V50 3
36 22197206 26-1008-8044-7 | SCREW, Button Head Torx, 6-32 x .38 2
37 16582301 78-80657-0890-1 | COMPONENT DRAWER 1
38 22745003 26-1008-1828-8 | WASHER B
39 22197309 26-1008-8048-6 | SCREW, Button Head Torx, 8-32 x .62 8
40 22197306 26-1008-8047-0 | SCREW, Button Head Torx, 8-32 X .38 8
41 16470101 78-8066-75258-0 | PC ASY, Circult Braaker 1
42 16462201 78-8056-6275-1 | PC ASY, Digital interface 1
43 N/A 78-8066-7855-7 | PC ASY, Leve! Detactor 1
44 16583101 78-8066-6748-7 | PC ASY, Bubbie Detector 1
45 16450301 78-8072-1437-0 | FILLER PANEL
46 16592501 78-8066-6747-6 | PC ASY, Pressurs Interizce
47 N/A 78-8066-6331-2 | PC ASY, Temperature Probe Interface 1
48 22187204 | 26-1008-8043-9 | SCREW, Button Head Torx, 6-32 x .25 8
43 16454901 78-8067-0188-0 | LABEL, Legend 1
50 16450401 78-8072-1438-8 | BLANK, Front Tray Door 1
81 23004011 26-1006-8320<4 | RECEPTACLE, 2 Pin, TRW 5-302-FD 2
52 23720022 26-1006-6885-1 | METER, Time, 4 10 40 VDC 1
53 16508301 78-8067-0263-1 | CABLE ASY, Prog 1/0, 40 Pin 2
54 16513801 78-8066-6266-8 | CARD ASY, Prog 1/0, TTL 1
55 16513601 78-8066-6284-3 | CARD ASY, Analog/Digital Converter 1
56 N/A 78-8066-6408-8 | ROM SET. Programmable, v2.21 1
57 N/A 26-1007-5679-5 | MEMORY BOARD, ZTB825, V50 1
58 N/A 26-1007-5678-7 | COMPUTER, Single Board, ZT8817, V50 1
59 N/A 78-B066-8060-5 | CABLE ASY, CPU Jumper 1
80 N/A 78-8066-6380-9 | CABLE ASY, RS232/Disptay 1
61 N/A 78-8066-6501-0 | CABLE ASY, RS422/CDI, V50 1
&2 N/A 26-1007-5677-9 | SERIAL BOARD, 4 Channel, ZT8841, V50 1
63 N/A 78-8066-6381-7 | CABLE ASY, RS232/STAR, V50 ' 1
64 N/A 78-8066-6382-5 | CABLE ASY, RS232/CDI, vs0 1
65 N/A 78-B066-6391-6 | CARD CAGE ASY, Standarg Bus, V50 1
66 24300043 26-1007-7429-3 | DC/DC CONVERT ER, 24V in, 5V @ 10 Amp 1
67 24300037 26-1007-7423-6 | DC/DC CONVERTER, 24V in, 12V @ 5 Amp 1
68 20050092 26-1006-7082-2 | COMPQOUND, Thermaicote, #251 0.05
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Sams™ 000 Periusion Systern lustrated Parts Breslciown

3. Front Tray Assembly

Note: The following parts are used only in machines that do

nat have the V-50 processor.
hem No. | Sams P/N 3M P/N Description Oty.
- 16513701 78-8066-6285-0 | PC ASY, CPU and Memory (two board set) 1
- 16513501 78-8066-6287-6 | PC ASY, Battery Backed Memory, 7710 1
- 16461601 78-8066-6273-6 | PC ASY, Tempsmature/Serial Commumnications 1
- 16583001 78-8066-7671-0 | PC ASY, Temperxture Probe interface 1
April, 1981
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Same™ BOSO Periusion Symem lkstrated Parts Brealcdown

4. Rear Tray Assembly

Item No. | Sams P/N aMm P/N Description Qty.
1 16604801 78-8067-09404 | PC ASY, Capacitor Boarg 1
2 24110050 26-1008-1071-7 | RECTIFIER, Diode, Modified, 1200V @ 70A 3

3 20050092 26-1006-7082-2 | COMPOUND, Thermacote, 251 .100
4 23360038 26-1006-7484-0 | TRANSFORMER, Power, 100/115/230, 45 VCT 3
5 23360037 26-1006-7485-7 | TRANSFORMER, Power, 100/115/230, 60 VCT 1
BA 23420402 26-1006-67166 | FUSE, Slo-Blo, 25 Amp, Glass {(100/115V) 1
6B 23420401 78-8005-3883-0 | FUSE, Slo-Blo, 1.25 Amp, Glass {220/240V) 1
TA 23420408 26-1006-67158 | FUSE, Slo-Blo, 8 Amp, Ceramic (100/115V) 3
7B 23420405 26-1008-2354-6 | FUSE, Slo-Blo, 4 Amp, Ceramic (220/240V) 3
23300011 26-1008-1052-7 | UMITER, Current, 16A {220/240V) 1
9 16470201 78-8B067-0045-2 | B’ OCK, Terminal 1

April, 1981 Page 4-1






Sarma™ 8000 Perfusion System lusirated Pans Breaiciown

5. System Options

Hem No. | Sams P/N 3M P/N Description Cty.
1 16434101 | 98-0702-0275-3 | Instrument Tray & Long Mounting Arm .
2 16505801 88-0702-0305-8 | Long Mounting Arm with /8 in Pole -
k< 16066100 88-07020211-8 | Pressure Transducer Monltoring Kit -
4 16433301 78-8066-67214 | Pressure Transducer, Wide Range -
5 22300030 88-0702-0353-8 | Holder, Pressure Transducer -
6 16505801 | 98-0702-0304-1 | Short Mounting Arm with 5/B in Pole -
7 N/A 76-8066-6027-6 | Hosa Adapter Set, NCG -
8 16458601 78-8066-6728-9 | Level Sensor Transducer -
& 16432901 | 88070202720 | Level Sensor Pads (20 pairs) -
10 23008035 26-1008-4350-1 | Wall Plug, Three Prong -
11 23001029 26-1006-8315-4 | Wall Plug, Twist Lock -
12 N/A 78-8066-6028-2 | Hose Adapter Set, OH Diamond -
13 N/A 78-8066-60284 | Hose Adapter Set, D.1.S.S. Hand Tight -
14 15020 98-0702-0111-0 | Alr Sensor, 1/4 -
15 13540 $8-0702-0066-6 | Alr Sensor, 3/8 -
16 16434701 88-0702-0276-1 | Lamp -
17 N/A 78-8066-6026-8 { Hose Kit, US, 3 hoses (also order 7,12, or 13) -
18 N/A 78-8066-6025-0 | Hose Kit, OUS, 3 hoses -
18 16553401 98-0702-0332-2 | Pole, 4 feat long x 1.3 OD -

20 16548101 98-0702-0326-4 { Pole, 3 feet long -
21 16553301 §8-0702-03314 | Pole, 2 test long x 1.3 OD -
22 16431701 98-0702-0271-2 | Telescoping Pole, § 10 7 f., with Solution Rack -
23 16553101 98-0702-0326-8 | Extended Pole Bracket Kit, Console Side -
24 16553001 88-0702-0328-0 | Standard Poie Bracket Kit, Console Rear -
25 16553201 98-0702-0330-6 | Comer Poie Bracket Kit, Consoie Corner -
26 164585 88-0702-0286-0 | Gas Hose, 95% Oxygen, 5% Carbon Dioxide -
27 164575 88-0702-0285-2 | Water Module Asy (See Section 11) -
28 16462401 | 7B-8066-7520-9 | Tube Clamp Asy -
29 164560 98-0702-0283-7 | Occluder Asy {See Section 9) -
1SS 70 fev el Beisdy Xdocer Spr Az
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Sams™ SO00 Perfusion Systern liustrated Parts Breakdown

6. Central Display Assembly

ltem No. | Sams P/N IMP/NR Description Qty.
1 N/A 78-8066-8147-0 | MOUNTING ARM ASSY 1
2 16510801 | 7B-B0G6-7567-0 | SHIELD, Glare, Central Display 1
3 20050008 | 26-1008-1631-8 | LOCTITE, Superbond 485 AR
4 238300456 | 26-1007-5733-0 | STRAIN RELIEF 1
5 N/A 78-8066-6000-3 | CABLE ASY 1
6 16510701 | 78-8066-7566-3 | SHIELD, Water, Central Display 1
April, 1991 Page 6-3



Sams™ 9000 Perfusion System Field Service Handbook

6.9 Ultrasonic Air Sensor

D

E

A l B l c
1
2
3
2
4
5
Description 3ML.D. Number Qty
6 1. Cable Assembly 78-B067-7375-6 1
2. Spring 26-1011-2608-9 1
3. Hinge Pin 78-8067-7541-3 1
4. Retaining Ring 26-1011-2609-7 1
7 5. Screw, Phillips, Flat Head  26-1011-2610-5 4
6. Latch 26-1009-9964-3 1
A B C

Page 6-45
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SamsT™ 9000 Perfusion Sy i Pars B 7. Roller Pump Assembly

Item No. | Sarns P/N 3M P/N Dascription Qty.
1 16585201 78-8066-6285-2 | PANEL ASY, Display/Membrane (See Sect. B) 1

2 22510021 78-8005-0601-2 | SEAL, Siastic, Claar UL -040
3 22152906 | 26-1006-9168-7 | LATCH, 1/4 Tum, .182 - 271 Grip 2

4 N/A 78-8067-1688-8 | CASTING/BEARING ASY, ingl. 4-1 through 44

4.1 16425501 78-8066-7466-5 | PUMPHEAD, Machined 1
4.2 21011200 26-1008-0598-8 | BALL BEARING, 2 Row, 1.2 ID X 2.8 OD 1
43 16549601 78-8066-7587-8 | CAP, Bearing, Machined, Aiuminum 1
44 22869152 26-1008-2123-5 | SEAL. O, Rotating Shatt, Teflon 1
5 16431301 78-8066-7470-7 | GUTS ASY, Rolier Pump (See Section 9) 1
-6 16455401 78-8066-62694 | HINGE, Cover 2
7 16450001 78-8066-6733-9 | COVER ASY, Roller Pump 1
8 16462401 78-8066-7520-8 | CLAMP ASY, Tube 2
8 4467013 78-8066-7723-9 | INSERT, Tubing, 11/16 4
10 22114105 12-7996-6665-1 | SCREW, Flat Head, 440 X 5/16 4
M 22114205 | 70-7023-4040-0 | SCREW, Flat Head, 6-32 X 5/16 4

12 20050012 | 26-1008-1633-<4 | LOCTITE, 242, 50 m! .002
13 16460801 78-8066-62710 | SUIDE, Dovetal, Tube Clamp 2
14 22114308 12-7997-9109-5 | SCREW, Flat Head, 832 X 1,2 4
15 14875010 | 78-B0B6-6248-8 | INSERT, Drag, BUNA N, Delux Head 1
16 N/A 26-1008-4686-9 | SCREW, Philips Oval Head, B-32 X 1 2
17 16436301 78-8066-9919-1 | TONGUE, Molded Roller Pump 1
18 23688051 26-1008-8049-5 | SENSOR, Magnetic Proximity 1
18 16460701 78-8072-1495-8 | TONGUE, Roller Pump Wall Support 1
20 16508201 78-8067-0262-3 | CABLE ASY, Rolier Pump MTAS 1
21 16484601 78-8066-6282-7 | PC ASY, Dual Tachometer Board 1
22 16431101 78-8066-9894-6 | BRACKET, Encoder Board Mounting 1
23 | 16588401 | 78806708695 | BRACKET. Aoier Pump Back 1
24 22746006 | 26-1008-9068-3 | WASHER, 5710-15.30 SS 3
25 22755001 26-1000-3349-2 | WASHER, Split, #4, SS 7
26 22187104 | 26-1008-8040-5 | SCREW, Bution Head Torx, 4-40 X .25 9

27 23119038 | 26-1006-7179-6 | TUBING, Shrink, 1/8, Clear, UL .750
28 23850076 | 26-100B4315-5 | TIE-WRAP, Tyton #T18R 13
29 23850080 | 26-1008-0845:5 | MOUNT, Cabie, Adhesive 6
30 16507801 78-8067-0259-9 | CABLE ASY, Trans Socket, Roller Pump 1
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7. Roller Pump Assembly

Sams T 000 Perfusion System llustrated Pars Breakgowr

item No. | Sams P/N 3M P/N Description Qty.
31 23006062 26-1008-2032-8 | CONNECTOR, MTA Housing. 3 Pin, 18 Gage 1
a2 23006130 | 26-1004-0455-2 | CONNECTOR, MTA Housing, 3 Pin, 22 Gage 2
a3 26000010 | 26-1007-8560-2 | Labei, .65 X .20, Polyester, White 5
34 16590401 | 78-B085-6746-1 | CABLE ASY, Roller Pump 1
as 16508101 | 78-8067-0261-5 | CABLE ASY, Rolier Pump Ribbons 1
[ a8 22197206 | 26-1008-8044-7 | SCREW, Button Head Torx, 6-32 X 38 21
[ a7 22763002 | 18-9851-0603-0 | WASHER, Lock, #6 External Tooth 18
i 16471901 | 78-8066-62733 | PC ASY, Roller Pump Drive 1
3s 23810036 26-1007-5719-8 | STANDOFF, 632 X 5, M/F, Aluminum 4
- 40 16468301 78-8066-6278-5 | PC ASY, Roller Pump Control 1
41 16448501 || 78-8066-6268-6 | PC ASY, Local Processar Board 1
42 16474101 | 78-8065-6280-1 | PC ASY, Roller Pump Safety 1
43 22978212 | 26-1006-8292-5 | STANDOFF, 632 X 3/4, Nylon, Hexagonaj 4
4 22773002 | 26-1000-00780 | WASHER, Spik, #6, SS 17
45 22745002 18-9813-0675-8 | WASHER, Flat, #6, SS 17
45 22773003 | 18-9832-08754 | WASHER, Spik, #8, SS
47 22197306 26-1008-8047-0 | SCREW, Button Head Torx, 8-32 X .38
48 23230024 | 26-1008-10386 | RESISTOR, .1 ohm, 25 wart, 1% 1
| as 20050052 | 26-1006-70822 | COMPOUND, Thermalcote, 251 .001
[ =0 22723003 | 26-1000-6654-2 | KEPS NUT, 692, Steel 3
| s 22743003 | 26-1008-19213 | WASHER, Fiat, #8 3
| s2 22763003 | 18-9851-08036 | WASHER Lock, #8 External Tooth 2
[ a3 24110014 | 26-1008-07358 | RECTIFIER, Diode, MR240AF 1
LEM 23850062 26-1008-0808-1 | KIT, insulation Mounting, TO-220 2
Lss 22197409 | 26-1008-8051-2 | SCREW, Bumton Head Torx, 1032 X 50 o
L 56 22755004 | 77-8007-6245-0 | WASHER. Spit, #10, SS 9
| s 22745004 | 26-1008-1928-6 | WASHER, Fiat, #10, S8 s
| =8 16591001 | 78-8067-08844 | ENCLOSURE. Roller Pump Bracket Bomom
L 59 22197204 | 26-1008-8043-9 | SCREW, Button Head Tor .32 X 25 2
60 23118040 26-1006-7180<4 | TUBING, Shrink, 3/16, Clear, UL -500
&1 23006075 | 26-1008-20096 | CONNECTOR. MTA Housing, 4 Pin, 22 Gage 1
62 23230041 26-1008-1041-0 | RESISTOR, 50 ohm, 25 watt, 1% 1
L 63 24131005 | 26-1008-1097-2 | TRANSISTOR, Power, PNP, 8 amp, 50 wan 1
| & 22197210 | 26-1008-8046-2 | SCREW, Bution Head Tore, 6.2 X o9 4
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7. Roller Pump Assembly

SamsT™ 8000 Perfusion Systern il Pars B d
ftem No. | Sarns P/N 3aM P/N Description Qty.
65 21770011 26-1008-0601-2 | MOTOR/TACHOMETER. U12M4T, Heavy Duty 1
66 23029902 | 26-1007-52026 | BEAD, Ferrite, .25 ID X 1.1 Long 1
67 22195669 | 26-1008-2419-7 | SCREW, Shouider, 5/16 Thread X .375 4
68 22745009 | 26-1008-18918 | WASHER. .75 OD X .318 ID X .075, §S 6
69 22733007 | 26-1005-77597 | SPRING 4
70 22745010 26-1008-1892-6 | WASHER, .75 OD X .720 ID X .105 4
71 20050093 | 26-1008-4062-3 | LUBRICAM, SL2 .050
72 22745009 | 26-1008-1895-3 | WASHER, .12T X .315 ID 6
73 .| 16428201 78-8066-6720-6 | PULLEY, Small Machined 1
74 22187504 18-3414-5015-5 | SCREW, Set, 1/4 -20 X 1/4, Black 1
75 16448101 78-8072-1425-5 | MOUNT, Motor, Rolier Pump Bracket 1
76 22733007 26-1008-4384-1 | NUT, Stop, El. 3/8-16, 905650 2
77 21230560 | 26-1006-6708-3 | BELT, Polyfiex Joined 1
78 16549801 78-8066-67404 | PULLEY, Large Flat Machined 1
79 16472701 | 78-8067-0059-3 | ENCODER, Roller Pump Whee! 1
80 16487301 | 78-8067-0156-7 | LABEL. Nameplate, 1.5 X 1.0 1
81 22723001 26-1003-4052-5 NUT, Keps, 440, Steel 2
82 22144206 | 78-8005-5342-8 | SCREW, Truss Head, 6-32 X 3/8, SS a4
83 22187108 26-1008-8042-1 | SCREW, Button Head Torx, 440 X .50 2
[‘84 16588301 78-8067-0868-7 | BRACKET, Front, Roller Pump 1
| es 20000023 | 26-1008-21342 | SPRING, Compression, .61 OD X .75L X .09, 1
|8 | 16448201 | 7580714260 BRACKET, Roller Pump Spring 1
87 23880101 26-1008-0823-2 INSULATOR, Mica, TO-3 1
88 24130012 | 26-1008-0700-2 | TRANSISTOR, Power, NPN 1
89 23300010 26-1008-41340 | CHOKE, Power, Line, 270 microhenry, 11 amp 1
%0 16591101 | 78805707614 | BRACKZT. Roaller Pump Top Enclosure 1
o1 | 22144103 | 12-7086.6598.2 SCREW. Truss Head, 440 X 3,16 4
s2 | 22746200 | 26-1005.1895.7 WASHER, FLAT. 3/16, Nylon 6
83 | 16485101 | 78-805552805 | PC ASY, Roller Pump Supply Boarg 1
| % 22162006 | 26-1002-5367-8 | SCREW. Hex Head. 6-32 X 3/8 4
L 5 22743007 | 18-9832-2403-3 | WASHER, Flat, 3/8 1
|96 | z2rs3007 | 1oreer1ess | wasrn Spir. 3/8 1
|
l
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Sams™™ 000 Periusion System PB 8. Roller Pump Display/Membrane Panel Assembly

Item No. | Sarns P/N 3M P/N Description Qty.
1 23890040 26-1008-0613-7 | SEAL, APM, 1/4 Shah, N-5030 1
2 23800091 26-1006-6870-1 | KNOB, 1.25 Diameter, Black 1
3 1648630+ 76000675467 | MEMBRANE, Roller Pump Switch Panel 1
4 16445401 78-8066-7501-8 | PC ASY, Rolier Pump Display Board 1
5 168507901 78-8066-8951-c | POTENTIOMETER AND CABLE ASY 1
April, 1991
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Sams™ 9000 Perfusion System lliustrated Parts Breakdown ,W 9. Roller Pump Guts Assembly
A [ B [ c_ | o | E | F _ G| _H [ N J _ K
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Sarns ™ S000 Perfusion Systemn llustrated Pans Braakciown

8. Roller Pump Guts Assembly

Mem No. | Samns P/N 3M P/N Description Qty.
1 22204078 28-1006-6722-4 | SNAP RING, .78 ID. 5101 1
2 16531101 | 7B-8067-0380-3 | KNOB, Adjustabie, Acme Thread 1

3 20050090 26-1008-4423-7 | LUBRICANT, Distributor Cam 00
4 21011180 26-1006-6720-8 | BALL BEARING, Deep Groove, .72 ID 1
5 22203145 | 26-1006-6721-6 | SNAP RING, Bow/imemal 1.45 Housing 1
& 22202078 | 26-1006-6723-2 | SNAP RING, External, .781 ID 1
7 16472601 78-8067-0058-5 | DIAL, Rolier Pump indicator 1
B N/A 78-8066-7958-1 | CAP ASY, Adjustment Knob 1
9 22134002 | 78-B005-9317-6 | SCREW, Pan Head, 2-56 X 1/8, 8S 4
10 16431401 78-8066-9896-1 | ROLLER PUMP SHAFT ASY 1
104 22412075 26-10024557-5 | PIN, Roll, 1/8 X 3/4 1
10-2 16428501 | 78B-8056-9885-6 | SHAFT, Rolier Pump Main 1
10-3 22412110 26-1000-3216-3 | PIN, Roll, 1/8 X 1.0, 8§ 1
104 22204078 26-1006-6722-4 | SNAP RING, .78 ID, 5101 2
10-8 22203145 26-1006-67216 | SNAP RING, Bow/Internal 1.45 Housing 1
106 23011180 26-1006-6720-8 | BALL BEARING, Deep Groove, .79 1D 1
10-7 1653120 78-8067-0381-1 | STUB, Adjustable Screw, Acme Thread 1
10-8 4318051 78-8086-77114 | PIN 4
10-9 16425201 78-8066-0888-8 | BLOCK Roller Pump Guide Bar 1
10-10 22412050 26-1005-0955-8 | PIN, Roll, 1 J16 X 1,2 2
10-11 16429101 78-8066-98870 | COLLAR, Support 1
11 14304001 78-8066-6233-0 | LINK, Shoulder 4
12 22202018 26-1008-3138-0 | SNAP RING, 5100 1B 2
13 14322010 78-B066-7182-8 | SCREW, Machined Shoulder 4
14 16518301 78-8067-0336-5 | ROLLER PUMP SUDE/BUSHING ASY 2
14-1 21000039 26-1006-6689-7 | BUSHING, Qilube, .3145 X A405 X 1/2 2
14-2 16518201 78-8067-0335-7 | SLIDE, Roller Fump Machined 1
14-3 21000040 26-1006-6668-8 | BUSHING, Dilube, .3145 X 4405 X 5/8 2
15 22804375 26-1006-6667-1 | O-RING, Nitriie, .375 ID 4
16 14299001 78-8066-7178-6 | PLATE. Slide Drag 2
17 22144213 26-1008-2178-7 | SCREW. Truss Head, 8-32 X .38 with lock 2
18 22409625 18-8260-5815-9 | PIN, Roll, 3/32 X 5/8 4

18 N/A 26-1004-6165-1 | LOCTITE, Super Bond 420 010
20 | 164.8801 | 78-8055-9836-2 | POST, Roller Fump Guide 4
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‘8. Roller Pump Guts Assembly

Sams™ SOCO Perfusion System lliustrared Parts Braakdown
Itern No. | Sams P/N 3M P/N Description ‘ Qty.

21 16436201 78-8066-6266-0 | TUBE, Roller Pump Guide 8
2 16519107 | 78-8066-6288-4 | SCREW, Shouider, Roller Pump Tube Guide 8
23 16485401 | 78-8067-01914 | ROLLER PUMP ECCENTRIC ROLLER ASY 2
224 16428701 76-B056-D3854 | ROLLER, Rolisr Pump 1
23-2 21012017 | 26-1006-6672-1 | BALL BEARING, 1?mm ID 35mm OD 2
233 16428901 | 78-8066-7467-3 | POST, Roller Pump Eccentric Roller 1
24 22799365 | 26-1006-7565-4 | WASHER, Wave, 26 X .35 2
25 N/A 12-7997-6278-2 | CAPSCREW, Socket Head, 1/4-20 X 1-1/4, SS 2
26 142980017 | 7B8-B0B5-B7B2-3 | CAP, Rofier Pump Eccentric Roller 2
27 21810020 | 25-1008-21870 | SHAFT, 374 Diamater X 5.68, SS 2
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Sarns™ 9000 Perfusion System Hlustrated Parts Breakdown

10. Centrifugal Pump Assembly

-~

April, 1991
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Sams™ 9000 Perfusion System llustrated Parts Breakdown |

t
A 12. Centrifugal Pump Drive Motor Assembly
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Sarns™ 9000 Perfusion System lliiustratad Parts Breakdown

10. Deiphin™ Il Module Assembly

item No.| Samns P/N IMID Description Qty.
35 22114208 | 12-7996-8116-3 | SCREW, Flat Head, 6-32 X 1/2, SS 2
36 N/A 26-1008-6546-3 WASHER, Shoulder, Nylon, .192 ID 4
37 N/A 78-8067-0539-4 NUT, Slotted Panel 4
38 16588401 78-8067-0862-5 | BRACKET, Back, Centrifugal Pump 1
39 22723002 | 26-1001-7983-2 | NUT, Keps, 6-32, Steel, Zinc Plated 13
40 16585401 | 78-8067-0741-6 | CABLE ASY, Cooling Fan 1
41 N/A 78-8067-3526-8 | ENCLOSURE, Electrical, Upper, Delhpin II 1
42 22745002 18-9813-0675-8 WASHER, Flat, #6, 5SS 2
43 22773002 | 26-1000-0078-0 | WASHER, Spiit, #6, SS 2
44 22197206 | 26-1008-8044-7 | SCREW, Button Head Torx, 6-32 X .38 2
45 22132306 | 18-4702-7803-2 | SCREW, Pan Head, 8-32 X 3/8 2
46 22114408 | 12-7997-9188-9 | SCREW, Flat Head, 10-32 X 1/2, SS 4
47 22763002 | 18-9851-0603-0 | WASHER, Lock, External Tooth, #6 5
51 N/A 78-8066-9988-6 | CABLE SMB/BNC F/M 1
58 N/A 78-8066-9987-8 | CABLE, Line Fiter 1
59 N/A 78-8066-5988-6 | CABLE SM B/BNC F/M 1
64 22197204 | 26-1008-8043-9 SCREW, Button Head Torx, 6-32 X .25 2
65 N/A 78-8067-3527-6 | ENCLOSURE, Electrical, Lower, Delphin Il 1
66 22134208 12-7995-0779-8 SCREW, Pan Head, 6-32 X 1/2, SS 6
87 22144206 | 78-8005-5342-8 | SCREW, Truss Head, 6-32 X 3/8, SS 2
68 N/A 78-8066-6432-8 | BRACKET, Front 1
69 16601201 | 78-8067-0931-3 | CABLE ASY, Pump/Front Tray 1
70 16556901 | 78-B066-7595-1 | CABLE ASYS 1
71 N/A 78-8066-7304-8 | CABLE ASY, Motor Control/Display 1
72 N/A 78-8066-9966-2 | PC ASY, Conversion/DSP Board 1
73 23810102 | 26-1007-5730-6 | STANDOFF, F/F, Hexagonal, 6-32 X .62, SS 6
74 N/A 78-8067-1840-5 | PC ASY, Motor Control 1
75 23810100 | 26-1007-5729-8 | STANDOFF, M/F, Hexagonal, 6-32 X .75, SS 4
76 N/A 78-8067-1680-5 PC ASY, Local Processor Board 1
77 23810103 | 26-1007-5731-4 | STANDOFF, M/F, Hexagonal, 6-32 X .25, SS 4
78 16525301 | 78-8066-6738-8 | PC ASY, Power Supply 1
79 16487301 | 78-8067-0156-7 | LABEL, Nameplate, 1.50 X 1.0 1
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Sams™ $300 Perfusion Sysmem liustraed Pars Breakoown

10. Centrifugal Pump Assembly

Item No. | Sams P/N aM P/N Description Chy.
1 16587001 78-B066-8354-3 | PANEL ASY, Display/Membrane (See Sect 11) 1
2 N/A 78-B066-6774-3 | GROUND WIRE ASY, #18 AWG 1
3 23119042 | 26-1006-71820 ) TUBING, Shrink, 3/8, Clear 1
4 N/A 26-1004-4334-5 | BEAD, Ferrite, .18 ID x .40 2
5 2385007¢€ 26-1008-4315-5 | TIE-WRAP, Tyton #18 4
& 22134204 26-1000-0157-8 | SCREW, Pan Haad, 632 X 1/4, §5 8
7 164272 98-0702-0060-8 | FLOW SENSOR ASY 1
8 18508001 78-8067-0269-8 | SPOOL. Centritugal Pump 1
8 16585901 78-8067-0857-0 | SENSOR CLIP, Centrifugal Pump 1

1 22020003 26-1008-2191-2 | RIVET, Semttubuiar 2
13 16579801 78-8067-08216 | LD, Centrifugal Pump Enclosure 1
12 22746885 26-1006-9205-7 | WASHER, .150 X .478 Dia, Neoprene 2
13 20050017 26-1008-1636-7 | LOCTITE, 271, 50 m/ 100
14 260400€ES 26-1006-6768-5 | CUIP, Insernt, Biack 2
15 22134206 78-8005-8615-4 | SCREW, Pan Head, 6-32 X 3/8, 58 2
16 16508501 78-8067-0271-4 | ROOF, Connecior, Centrifugal Pump 1
17 22134104 77-8007-5129-7 | SCHEW, Pan Haad, 4-40 X 1/4, S§S 4
18 20300028 26-1006-8108-2 | HINGE, Slip-Over, Panel, .012 €.2in
19 16508501 | 78-8067-02656 | PUMP MOUNT, Centrifugal Pump 1
2C 184267 98-0702-0259-7 | DRIVE MOTOR, Cent. Pump (See Section 12) 1
21 22030000 26-1008-0998-2 | BALL PLUNGER, Nylon, 1/4-20 2
22 22134312 26-1000-0705-8 | SCREW, Pan Head, 8-32 X 3/4 2
23 165855M 78-8067-0855<4 | TOP, Machined, Centrifugal Pump Enclosure 1
24 22134212 26-1003-5282-6 | SCAEW, Pan Mead, 6-32 X 3/4, 85 2
25 20040970 26-1006-3612-0 | PLUG, Hole, .75 Diameter. Biack, Nvion 2
25 22182906 26-1006-8168-7 | LATCH, 1/4 Turn, .182 - .271 Grip 2
27 16585801 78-8057-0856-2 | MOTOR MOUNT, Internal, Centrifugal Pump 1
28 16607301 7B-8D67-0545-3 | LABEL. Cannector, Centrifugal Pump 1
28 N/A 78-B066-7860-9 | LABEL, Transmitier/Sensar Hook-Up 1
3c 22134108 26-1000-3175-1 SCREW, Pan Head, 440 X 1/2, S5 4
3 16567701 78-8067-0754-8 | CABLE ASY. Motor Control /Motor 1
32 N/A 26-1006-73404 | CONNECTOR, 2 Pin, Receptacie Lemo 1
33 N/A 26-1008-3396-6 | RECEPTACLE, Bulkhead, BNC, Stetco 2
34 *55B5401 78-8067-0854-7 | BASE, Machined, Centrifugal Pump Enclosure 1
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10. Centrifugal Pump Assembly

Sams™ g000 Perhusion Sysem lustraied Pars Breaxoown

ftem No. | Samns P/N 3M B/N Description | ony.
35 22114208 | 12-7096-81160 | SCREW, Fiat Head, 632 X 1/2. S5 |2
26 22745200 | 26-1008-1896-7 | WASHER, Fiat, Nylon, 3/16 | s
a7 22144103 | 12-7996-8598-2 | SCREW, Truss Head,440 X 3/16 4
38 16588401 78-8067-0869-5 | BRACKET, Back, Centrifugal Pump 1
39 22723002 | 26-1001-7983-2 | NUT, Keps, 632, Steel, Zinc Plated 13
40 16565401 | 78-8067-0741-6 | CABLE ASY, Coaling Fan 1
41 16586101 | 78-8067-0517-2 | ENCLOSURE, Eiectrical, Upper 1
42 22745002 | 18-9B13-0675-8 | WASHER, Fiat, #6, SS 2
43 22773002 | 26-1000-007B-0 | WASHER, Spiit, #6, SS 2
44 22197206 | 26-1008-8044-7 | SCREW, Button Head Torx, 632 X .38 2
45 22132306 | 1B-4702-7803-8 | SCREW, Pan Head, 8-32 X 3/8 4
45 22114408 | 12-7987-9188-9 | SCREW, Flat Head, 10-32 X 1/2, SS 2
47 22763002 | 18-9851-06030 | WASHER, Lock, External Tooth, #6 5
48 | 22132408 | 70-7023-2840.5 | SCREW, Pan Fead, 1032 X 1,2 2
43 N/A 78-8066-6924-4 | ENCLOSURE, Transmitter /Receiver Baoxes 1
50 16606401 | 7B-B0BG-8955-6 | TRANSMITTER ASY 1
51 N/A 78-8066-6655-4 | CABLE ASY, Transmiter 1
52 N/A 78-8066-7328-5 | PLUG ASY, Transmitter /Receiver Power 3
53 23115034 | 26-1006-71B5-3 | TUBING, Shrink, 1/8, Biack 201t
54 23022029 | 26-100B-0BBS-3 | TERMINAL 8 Ring, 22 -18 Gage 1
55 23119036 | 26-1006-7183-8 | TUBING, Shrink, 1/4, Black A0t
55 | N/A 26-1008-2895-0 | CABLE, 2 Conductor, Shielded, 22 AWG 1.34
57 23006130 | 26-1004-0455-2 | CONNECTOR, Housing. MTA, 3 Pin, 22 Gage 1
58 23300040 | 26-1008-8870-5 | FILTER. RFL, 1 amp 1
55 N/A 78-8066-66554 | CABLE ASY, Receiver 1
80 16606501 | 78-8066-88564 | RECEIVER ASY 1
&1 N/A 78-8066-5923-3 | INSULATORS, Folyester Fitm Matie 1
B2 | N/ 78-B086-6925-1 | SLIDE, Lexan, Transmitter/Receiver 1
83 22114206 | 12-7896-6649-5 | SCREW, Plat Head, 6-32 X 3/8, 55 4
B4 22187204 | 26-1008-8043-9 | SCREW. Button Head Torx, 6.32 X 25 2
&5 15596001 78-B067-09164 | ENCLOSURE, Electrical. Lower 1
&5 22134208 | 12-7995-0778-8 | SCREW, Pan Head, 6-32 X 1/2, S8 6
67 | 22144206 | 78-8005-5342.8 | SCREW, Truss Head, 6.02 X 3 /8. S8 2
8 | N/A 78-8056-643.-8 | BRACKET, Frant 1
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Sarma™ 900D Partusion Symem lusrated Pams Braakoown

10. Centritugal Pump Assembly

ftem No. | Sams P/N 3 P/N Description | oty. |
69 16601201 | 78-806740931-0 | CABLE ASY, Pump,/Front Tray [
70 16556901 | 78-8065-7535-1 | CABLE ASYS | s
71 N/A 78-B066-7304-8 §| CABLE ASY, Motor Control /Display 1
72 16568401 7B-8066-6744-6 | PC ASY, Convarsion Board Display 1
73 23810102 | 26-1007-57306 | STANDOFF, F/F, Heagona!, 6-32 X .62, §S 6
74 16532301 | 78-8085-6739-6 | PT ASY, Motor Contral 1
75 23810100 | 26-1007-5725-8 | STANDOFF, M/F, Hexagonal, 6-32 X .75, 5§ 4
75 16448501 78-8066-62586 | PC ASY, Local Processor Board 1
77 23810103 | 26-1007-57314 | STANDOFF, M/F, Hexagonal, 6-32 X .25, S§ 4
78 16525301 | 78-8065-5738-8 | PC ASY, Powar Supply 1
79 16487301 78-8067-0156-7 | LABEL Nameplate, 1.50 X 1.0 1
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Sams™ 9000 Pertusion System IPB 11, Centrifugal Pump Display/Membrane Panel Assembly

ltem No. | Samns P/N 3MID Description Qty.
1 23890040 | 26-1008-0613-7 | SEAL, APM, 1/4 Shaft, N-9030 1
2 23800091 26-1006-6870-1 KNOB, 1.25 Diameter, Black 1
3 N/A 78-8066-6700-8 | MEMBRANE, Roller Pump Switch Panel D2 1
4 16445401 | 78-8066-7501-9 | PC ASY, Centrifugal Pump Display Board 1
5 N/A 78-8067-0983-1 | POTENTIOMETER AND CABLE ASY 1

January, 1993 . Page 11-1



12. Centrifugal Pump Drive Motor Assembty

SarnsT™ 5000 Perfusion System IPB

ltem No. | Sams P/N 3M P/N Description | oy
1 16577501 78-8067-0B0S-1 | SPODL, Cord, Drive Motor 1
2 22746691 26-1008-9060-2 | WASHER, .141 ID X .625 D X .060 Thick, Nvion 1
3 22187210 | 26-100B-8046-2 | SCREW, Button Head Torx, 6-22 X .63 1
4 22802156 26-1006-8214-8 | O-RING, 2.38 ID X 2.50 OD X .06 Thick 2
5 16440101 78-B066-7485-5 | NAMEPLATE, Drive Motor 1
& 22170221 26-10086353-4 | SCREW, Socket Head Cap. 632X 11/2, 88 1
7 16588901 78-8067-0870-3 | CUP, Drive Motor Cord Spooi 1
8 16442801 78-8066-9947-2 | HOUSING, Drive Motor Rear 1
g 21740000 26-1008-21714 | MOTOR, Inland, RBE-01801-D02 1
10 20050082 26-1005-7082-2 | COMPOUND, Thermaicote #251 001
11 16443101 78-B068-7493-8 | SHAFT, Drive Motor Rotor 1
12 22791002 26-1008-8887-8 | SPACER, .315 X .500 X .002 Thick, S AR
12 22791004 26-1008-8898-6 | SPACER, .315 X .500 X .004 Thick, SS AR
12 22791006 26-1008-8886-0 | SPACER, .315 X .500 X .006 Thick, SS AR
12 22791008 26-1008-8899-4 | SPACER, .315 X .500 X .008 Thick. SS AR
12 22793010 26-1008-8895-2 | SPACER, .315 X .500 X .010 Thick, §8 AR
12 22791012 26-1008-8500-0 | SPACER, .315 X .500 X .012 Thick, SS AR
12 22791016 26-1008-8901-8 | SPACER, .315 X .500 X .016 Thick, SS AR
12 22791030 26-1008-8894-5 | SPACER, .315 x .500 X .D30 Thick, 88 AR
13 22202065 78-8656-3669-6 | SNAP RING, Internal, .694 2
14 22202031 26-1008-1596-3 | SNAP RING, Truarc 5100-31 1
15 20020026 26-1008-0596-4 | PAD, Felt. 3/8 Diameter X 3/32 Thick 1
16 16443001 78-8065-9948-0 | HUR, Drive Motar Magnet 1
17 16437201 78-8066-9925-8 | MAGNET, Pump Drive Moter 10
18 22420062 26-1008-1613-6 | PIN, Dowel, .0625 Diameter X .750 Long, S5 1
19 22187205 12-7996-4105-0 | SCREW, Set, 6-32 X 5/15, SS 2
20 16436801 78-8066-6722-2 | LATCH, Window, Pump Drive Motor 1
21 20000074 26-1006-6744-8 | SPRING, Compression, .25 D X .50 L X .035 W 1
22 16442701 78-8066-9946-4 | HOUSING, Front Drive Motor 1
23 16437001 78-B066-6723-0 { WINDOW, Purnp Drive Motor 1
24 22144108 26-1008-4285-0 | SCREW, Truss Head, 440 X 1/2, §S 1
25 16437101 78-B066-747B-0 RETAINER, Pump Drive Motor Window 1
26 22803562 26-1006-8215-6 | O-RING, 3.50 ID X 3.62 OD X .06 Thick 1
27 22570205 78-8657-3284-2 | SCREW., Socket Head Cap, 6-32 X 3/8, S8 5
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12, Centritugal Pump Drive Motor Assembiy

SarrwT™ 5000 Perfusion Sysem iPE

item No. | Sams P/N aMm P/N Description | Oty.

28 | 21012008 | 26-1008-0584-2 | BALL BEARING, BMM ID X 16MM OD X SMM 2
29 22799364 | 25-1006-7565-6 | WASHER, Wave, 320 !D X .437 OD
ap 16443301 78-8066-9945-8 | SHAFT, Drive Matar Swivel 9
an 16443201 78-BOGE-7494-7 | WASHER, Swivel, Drive Motor 1
a2 22657136 | 26-1D08-1911-4 ) KNOB, 2 Lobe, Black, 1/4-20 Thread 1
33 22184516 | 12-79954139-5 | SCREW, Set, 1/4-20 X 1 1
34 22170204 | 1B-3172-2275-2 | SCREW. Socket Head Cap, 6-32 X 1/4, SS 8
as 22170220 | 26-1002-4512-0 | SCREW, Socket Head Cap, 6-32 X 1-1/4, S§ 5
36 16442001 | 78-8066-7482-1 { COVER, Drive Mator Housing 1
37 16443401 | 78-8066-5724-8 | CONNECTOR, Flex, Modified 1
38 23119033 | 26-1008-0603-8 | TUBING, Shrink, 3/32, Black 020
39 N/A 25-1007-0096-7 | CABLE, Belden 8613, 8 Conductor 1
40 23007301 26-1008-4362-7 | SLEEVE, Amphenol 8779-513-6 1
41 23000333 | 26-1008-1021-2 | PLUG, Cannon, 10 Pin i
42 23110020 ? BUS BAR, #20 Wire, Tinned z
43 22510020 | 25-1008-4310-6 | SEALANT, Shastic 732 AR

|

|

i

i
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Sams™ 8000 Perusion System lllustrated Pans Breakd

13. Occluder Assembly
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Sams™™ 5000 Perhusion System llustraed Parts Breakdown

13. Occluder Assembly

Rem No. | SamsP/N | 3M P/N Dascription Qty.
1 22500010 | 25-1006-8191-8 | HANDLE, Threaded, 1/4-20 X .78 1
2 16450801 78-8066-7508-2 | CLAMP, Mounting ?
3 16450701 | 78-8066-7508-4 | BRACKET, Mounting 1
4 20050015 26-1006-6771-1 | LOCTITE, RC/608, 50 mi 002
5 20601001 26-1008-0874-3 | BALL MOUNT & HANDLE ASY 1
1] 14364001 78-8056-7187-7 | FLIPPER, Molded 1
7 20000027 26-1008-2132-6 | SPRING, Torsion, Tube Clamp 1
8 14363010 78-8066-7186-8 | CLASP, Machined 1
g 143895001 78-8066-6237-1 | PIN, .125 Diamaeter 2
10 16608501 78-8066-7682-7 | COVER. End 1
11 22901001 26-1008-4064-8 | PIN, Clevis, Selff-Locking, 3/16 1
12 14875010 7B-8066-6248-8 | DRAG INSERT, Buna-N 1
13 16511801 78-8067-0278-8 | CABLE ASY 1
14 23890062 26-1008-0809-1 | KIT, Insuating Mounting , TO-220 4
15 23200051 26-1007-5513-6 | RESISTOR, Power, 10 ohm, 10 watt. 1% ww
16 20050092 26-1006-7082-2 { COMPOUND, Thermalcote, 251 oo
17 22755000 | 26-1000-3190-0 | WASHER, Spiit, #2 10
18 22703000 26-1006-5237-4 | NUT, 2.56 Hex, Steel, Cadmium Plated 4
19 16483401 78-B066-6732-1 | PC ASY, Occluder Drive 1

20 23020921 26-1007-5206-7 | CAULKING, EMI, 1 Ib Tube 020
April, 1991 Page 13-3
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14. Lamp Assembiy
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14. Lamp Assembly

Sarme™ RO00 Pertusion System Mustratad Pans Brsakoown

ftem No. | Sams P/N M P/N Description | Oty.
1 23702008 26-1006~6710-9 | BULR, Haiogen, 24V, 20W 1
2 N/A 25-1006-7466-7 { ARM, Flaxible 1
3 20050017 26-1008-1635-7 | LOCTITE, Z71, 50ml 02
4 N/A 78-8066-6918~4 | SPACER, Lamp Coliar 1
5 N/A 78-8066-6703-2 | BRACKET, Lamp Mounting 1
g 22172512 26-1006-6711-7 | SCRAEW, Socket Haad Cap, 1/4-20 X 3/4 1
7 20040057 26-100B-42B0-1 | PLUG, Hole, Whhe 1
8 N/A 26-1006-7464-2 | SWITCH, Rocker, SPST 1
L] 23850076 25-1008-4315-5 | TIE-WRAP, Tyton #T18R 1
10 23118039 26-1006-7179-6 | SHRINK TUBING, Clear, 1/8 200
11 23111225 26-1008-1488-2 | WIRE, Biack, #22 250
12 23111234 26-1008-15070 { WIRE, White, #22 250
13 242633950 26-1008-2287-7 | CAPACITOR, Mono Ceramic, .1M/50,/20% 1
14 23119040 26-1006-7170-4 | SHRINK TUBING, Clear, 3/16 D10
15 16487301 78-8067-0156-7 | LABEL Namepiate, 1.50 X 1.0 1
16 N/A 78-8066-6486-3 | COVER, Lamp Base 1
17 22114104 12-7896-8113-0 | SCAEW, Fiat Head, 4-40 X 1/4 3
18 22134104 77-8007-5129-7 | SCREW, Pan Head, 4-40 X 1/4 1
19 N/A 26-1008-0448-8 | IC, 7824, +24V Reg, TO-220 1
20 23850082 26-1008-0B03-1 | KIT, tnsulating Mounting, TO-220 1
21 20050092 26-1006-7082-2 { COMPOUND, Thermaicote, #251 100
22 23022027 26-1008-0887-7 | TERMINAL, .250 Receptacle, insulated 2
23 N/A 25-1006-7465-9 | PLUG, 2 Pin, TRW P-302-CCE 1
24 22144103 12-7996-8588-2 | SCREW, Truss Head, 4-40 X 3/16 2
25 23113082 26-1002-3315-9 | CABLE, 2 Conductor, Belden 8451 eh
25 23830040 78-8003-9076-3 | STRAIN RELIEF, Heyco SR-5P-4 1
27 23022009 26-0000-3939-1 | NUT. Wire, Stacon RB4a4 1
28 22418078 26-1000-0050-9 | AQLL PIN, .188 Diameter X .750 Long 1
r
Page 14-2 April, 1991
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Sams™ 8000 Perfusion System Hustated Pans Breakdown

15. Water Module Assembly

Item No. | Sarms P/N M P/N Dascription Oty.
1 168565701 | 78-8067-0774-7 | RISER, Left Water Module 1
2 20040005 26-1006-6761-2 | PLUG, Hote, 1.125 Diameter Steel 1
3 8760010 78-8066-7799-9 | SOCKET, Hansen, Nickel Plated 2
4 15890010 78-8066-7405-3 | COUPLING, 1/2-14 X 1.5 long 4
5 22180020 26-100B-2155-7 | SCREW, SEMS, 1/4 X 3/4 12
(] 22743005 26-1008-1923-8 | WASHER, PRat. 1/4, 2ine Piated 4
7 22723004 26-1000-0468-3 | NUT, Keps, 1/4-20, Cadmium Plated 36
8 25600033 26-1007-8602-4 { NIPPLE, 1/2 NPT, 10 iong, Brass 1
| 22743010 25-1008-1824-7 | WASHER, Flat, #12, Zinc Piated 35

10 168580201 78-8067-0824-0 | VALVE, Hydroguard, Water Mixer 2
10-1 23505080 26-10066670-5 | KIT, Motor, inciudes:; -
O-Ring {Valve Top)
Gaskat
Mixing Mator
Stem Sieeve
O-Ring (Combination Seat)
10-2 25505070 26-1006-6671-3 | KIT, Vaive/Saat, includes: -
O-Ring (Vaive Top)
Gasket
Stemn Sleeve
O-Ring (Combination Seat)
Valve Assembly
Hot Water Seat
11 16568501 78-B087-0772-1 | BRACKET, Water Module Mixing Valve
12 25300010 ? ELBOW, 1/2 Fiare X 1/2 MPT Iong, 49FF 6
13 25303010 ? NUT, Flare, 1/2 Tube, 41F 14
14 25210050 26-0000-6418-3 | TUBING, Soft Copper, 1/2 OD X .032 wige 5
15 25610001 26-1008-0547-7 | TEE, Brass, 1 /2 5
16 25321135 26-1007-7464-0 | BUSHING, Pipe, 1/8 to 1 J2 NPT 4
17 310063123 98-0702-036C-3 | PROBE, 416 Sams 1203 2
18 25600032 26-1007-8601-6 | NIPPLE, 1/2 NPT, 1 1/8 long. Brass 3
19 25622775 26-1007-8605-7 | ELBOW, Street 90, 1/2. Brass a
20 25300012 26-1008-1180-5 | TEE, 1 /2 1
21 25300011 ? CONNECTOR, 1/2 X 1/2 MPT. 48FF 5
22 25602005 26-1008-05444 | NIPPLE, Hexagonal, 1 /2 MPT, Brass 2
23 25622011 12-7992-5684-2 | ELBOW, 1/2, Brass 1
24 25321136 26-1007-7465-7 | CONNECTOR, Female, 1/2, Polytite 2
25 25220015 26-1007-7458-2 | TUBING, 1 /4 O/0, Polyethylene 1
April, 1991 Page 15-3



15. Water Module Assembly

Sarma™ 000 Perfusion System lilustrmad Pas Braakoown

hem No. | Sams P/N aM P/N Description Oty.

25 25321130 26-1007-5044-2 , Male, 1/8 MNPT-1/40D, Brass 2

27 25321131 26-1005-7377-8 | ELBOW, 1/8 MNFT-1 /4 OD, Brass 1
2B 16569801 78-B067-0775-4 | TRAY, Water Module 1

28 23831005 26-1007-5734-8 | GROMMET, Rubber, 27/32 iD 3

30 25600035 26-1007-8504-0 | NIPPLE, 1/2 NPT, 8 Long, Brass 1

a 25511033 | 26-1007-75514 | REGULATOR, Water Pressure, 1/2 NPT 2
32 8762010 78-8066-7801-3 | SOCKET, Hansen, Nicke! Piated

a3 8761010 78-8066-7800-5 | PLUG, Hansen, Nicke! Plated 1
34 16577301 78-8066-7612-<4 { RISER, Right Water Module 1
-35 22162508 26-1002-5399-1 | SCREW, Hex Head Cap, 1/4-20 X 1/2 16
36 16571401 7B-B065-76074 | BRACKET, Water Module Comer 4
a7 25600034 26-1007-8503-2 | NIPPLE, 1/2 NPT, & long, Brass 1

as 22753003 18-8832-0803-6 | WASHER, Spiit, #8, Cadmium Plated ]
38 22197306 26-1008-8047-0 | SCREW, Button Head Torx, 8-32 X .38 6
40 25720002 26-1007-8633-9 | GAGE, Pressure, G-1D0 PS1, WIKA 2

41 168568901 78-8067-0776-2 | PLATE, Dress, Water Module Mixer 1

42 22187206 26-1008-8044-7 | SCREW, Button Mead Torx, 6-32 X .38 6
43 22182512 78-8003-9759-4 | SCREW, Hex Head Cap, 1/4-20 X 3/4 16
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SamsT™ 8000 Perfusion System liustrated Pans Breakdiown 16. Alr Sensor Assembly
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16. Air Sensor Assembly

Same™ BO00 Pertusion System lliustrxted Pants Breakdown

tiem No. | Sarns P/N 3M P/N Description Quy.
1 15060001 | 78-B066-7265-3 | NAMEPLATE, Sams, 1 X 2 1
2A 15047001 7B-8066-9130-5 | CASE, Outer (1/4 Sensor) 1
28 15063001 | 78-B066-7270-1 | CASE, Outer {3/8 Sensor) 1
3 22134107 | 26-1008-2176-3 | SCREW, Pan Head, 4-40 X 3/8, w/Nyiok 1
4 13638001 78-8066-7107-5 | SPRING, Compression 3
5A 15045001 7B-8086-9129-7 | CASE, lnner (1/4 Sensor) 1
5B 15052001 7B-8065-7268-5 | CASE, inner {3/8 Sensor) 1
8A 15048010 | 78-8056-9131-3 | PCB ASY, incl. items 6-1, 6-2, 63 (1/4 Sensor) 1
6B 15068010 78-8066-7272-7 | PTB ASY, Incl. items 6-1, 6-2, 6-3 (3/8 Sensor) 1
61 15048010 78~-8066-7265-1 | HOUSING, Conneclor 1
6-2 230040601 26-1008-2105-2 | RECEPTACLE, Connactor, Viking, 7-Pin 1
6-3 23004002 | 26-1008-2105-0 | PIN, Contact 7
7 15051001 | 78-8086-7267-7 | CAP, Connactor Mousing 1

20050009 | 26-1008-1631-8 | LOCTITE, Superbond, 485 AR
16496901 7B-8B066-6734-7 | CABLE ASY, Air Sensor 1
10 N/A 26-1008-3421-2 | THUMB SCREW, 1/4-20 X 2.0, Elack 1
11 22162331 | 26-1008-4385-7 | SCREW, Bind Head, 1/4-20 X 2.0, Nylon i
12 15050010 | 78-8066-7265-¢ | POLE CLAMP, Air Sensor 1
13 26000003 | 26-1008-1562-5 | LABEL Caution, Static 1
14 22134010 | 26-1007-2341-5 | SCREW, Pan Head, 2-56 X 5/8, SS 1
15 22755000 | 25-1000-3190-0 | WASHER, Spltt, #2, 8S 1
16 22705000 | 18-172B-07754 | NUT, Kex, 2-56. S§§ 1

17 22510027 | 7B-BDO5-0601-2 | SEALANT, Silastic, Clear AR
18 22134208 | 12-79950779-8 | SCREW, Pan Head, 6-32 X 1 /2. S8 2

19 22114104 | 12-7996-81130 | SCREW, Fiat Head, 440 X 1/4, S
Page 16-2 April, 1991




Additional Service Information for
Central Display with Colored Screens,
System Software 4.0 and

Delphin™ Il Module 4402

The Sarns™g000 Perfusion System Field Service Handbook 78-8066-6212-4/A (with pages dated April
1991) discusses system software 2.3, the monochromatic display and the Delphin™ Module.

This insert packet (with pages dated January, 1993.) contains information regarding system software 4.0,
the central display with colored screens and the Delphin ™ I Module (“Delphin™ {i" on the module

cover).
- Keep this introductory page at the front of the manual.

* Insert the new instruction pages into the manual as directed by the third unit of the page number.

For example, insert page 1-1.0 before page 1.1.,
but insert page 5-26A and 5-268B afigr page 5.26.

This insert also contains information for the Sarns™ 9000 Perfusion System lilustrated Parnts Breakdown
78-8067-1352-2.

* Add the Delphin Il Module Assembly in front of the Centrifugal Pump Assembly.

* Replace the Page 11-1 with the new page dated January, 1993.

Sarns

3M Health Care
6200 Jackson Road
Ann Arbor, Michigan 48103 U.S A,

(313) 663-4145 or (B00) 262-3304
Telex: 4930456 SARING

34-9998-2784-2 R/A
January, 1993
S 3M 1933



Sarns™ 8000 Pertusion System Flek! Service Handbook Section 1. System Characteristics

1-1. System Revision History

+ Starting with S/N 4148, all units were built with 2.3M system software.

* Any centrifugal pump with “Delphin™ |I” on the module cover has directional! flow features; field
service handbook insert 34-9998-2784-2 provides new information for the Delphin™ Il Modules.

= 4.0M system sofiware started with Central Display 9449 {3M .D. No. 78-8067-5697-5) which has
colored screens; field service handbook insert 34-9998-2784-2 provides new dispiay information.

January, 1983 Page 1-0



Sarns™ 9000 Perfusion System Flelkd Service Handbook Sectlon 1. System Characteristics

1-3. System Specifications (continued)

Deiphin™ Il Module

Requirements

Pump connections use 3/8 in. (3,5 mm) 1.D. tubing.

Flow Sensor 164271 needs 3/8in. (3,5 mm ) |.D. x 1/16in. (1,6 mm) wall tubing.

Flow Sensor 164272 needs 3/8 in. (9,5 mm) 1.D. x 3/32 in. (2,4 mm}) wall tubing.
Pertormance

Speed range: 0-3600 RPM (no load).

Flow display range: 0.00 - 9.90 L/min, positive and negative.

Flow display numbers flash on the module when indicating negative flows.
Display changes in 0.05 increments from 0.0 to + 1.5 L/min.

Display changes in 0.10 increments from +1.5 to 9.9 L/min.

9.80 indicates flow rate of magnitude = 9.80 L/min.

Flow sensing accuracy:
+ 0.1 L/min within a range of 0.3 - 1.0 L/min, positive and negative.
+ 10% within a range of 1.0 - 7.0 L/min, positive and negative.

Note: Above performance specifications were obtained using medical grade polyvinylchioride tubing,
type S-50-HL. Flow rate accuracy is specified tor human blood of hematocrit 10-40%, at < 38°C,

using continuous flow.

Qutflow capacity: 0-8.9 L/min.  Qutflow pressure is 0-700 mmHg.
Modes: Continuous flow or asynchronous, pulsatile flow.

Temperature Monitoring

For temperature range, “48.9 °C" should be “50 °C",

Pressure Monitoring

Note: Monitoring in units of kPa is not available with system software 4.0.

January, 1993
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Sarns™ 9000 Perfusion System Field Service Handbook Section 2. Maintenance

2-3. EM/PM Procedures {continued)

2-3-1. Preliminary Inspection (continued)

With software 4.0, check the colors on the screens.
10. Record the existing operator settings:

With 4.0 software check that the following colors appear on the Start-Up Test screen.
Light yeliow for the “Warning: Read...” text.
Light aqua for the software “Version...” text.
Dark gray for border around diagnostics.

Touch “Customize” on the Start-Up Test Screen.

Record if “STOP CPG WITH ART" is highlighted on the Selection Screen.
With 4.0 software, record if “No” appears on the button for “Stop CPG with Arterial”; “yes” is the
default.

c. Touch "CUSTOMIZE DISPLAYS". Record if it is set for mmHMg or kPa.
With 4.0 software the “Customize Displays” button is removed and pressure units are availabie in
mmHg only.

d. Touch “BLOOD CHEMISTRY" and then “CDI" (if installed).
With 4.0 software, Blood Chemistry is always installed; record if “CDI" or “Standard” appears on
the button.

e. Touch “TITLE SCREEN" and then "MAIN SCREEN".
Starting with 2.3 and 4.0 software, touch “Main Screen New Case” or “Main Screen Current
Case”.

f.  Record the ART pump number from the Pulsatile Screen (if installed), the pump Message Dis-
play, or the Digital interface Board.

g. Record the CPG pump number from the Cardioplegia Screen, the pump Message Dispiay, or the
Digital Interface Board.

h.  Record the tube size or flow constant shown in the Message Display of each Roller Pump.

i. If a Centrifugal Pump is installed, press the Select switch on the pump and record the calibration
number and the minimum flow aiert ievel.

j- I the pulse option is instalted, touch “PULSE" on the Main Screen. Record the rate, width, and
base values dispiayed on the Puisatile Screen.

k. Touch “SETUP", then “LIMITS". Record the arterial and cardioplegia alert and alarm limits.

. Record the FiO, alert limit and the O, blend.

m. Touch “AUX DATA”. Record the temperature labels for A, B, and C.

n.  Open the Front Door and locate the Level Detector Board in Slot 10. Record the switch position.

0. Check fo see that all the transducer cabies installed in the Front Tray modules are marked. It not,
mark them or draw a chan or diagram showing where each transducer is connected.

p. Extend the Front Tray (refer to Procedure 4-3-1). Connect the negative lead of a DVM to the DC/
DC convertor ground test point on the Power Control Board {refer to Page 3-1 for test point
location). Connect the positive lead to any metal point on the chassis. The DVM reading must be
250 megohm or greater (with power off, the reading should be stable; with power on, the reading
will fluctuate); if not, refer to the troubleshooting section.

January, 1993 Page 2-5.0



Sams™ 8000 Perfusion System Field Servics Hahdbook Section 2. Maintenance

2-3. EM/PM Procedures (continued)

2-3-2. System Inspection

With soltware 4.0, check color and two timers.

5. Check the cardioplegia delivery recording. This is essentially checking communications between the
CPU and the CPG pump:

a.

Touch “Cardioplegia” on the Main Screen. Check that the background for the values is purple in
color.

Select a pump (1 to 5) as the cardioplegia (CPG) pump by tuming the CPG switch on the Digital
interface Board. The pump number selected will be displayed at the top of the Cardiopiegia
Screen, and “CPG" will appear on the purmp message display.

Select a tube size for the CPG pump.
Press both Forward switches to start the pump; set the speed to 50 RPM.

Touch “Start" and the following should occur:
Delivery Duration timer starts.

Current volume counter starts recording in mLs.
Total volume counter starts recording in mLs.

Touch “Stop” and the following should occur:

Delivery Duration timer stops.

The Time Since Last Delivery timer resets and starts.

Current and Total volume counters stop with the last values displayed.

Touch “Start” again. Verify the following:

Time Since Last Delivery timer stops with the last vaiues displayed.
Delivery Duration timer resets and staris.

Current volume counter resets and starts recording in mLs.

Totai volume increases as the sum of the former and current delivery.

After verifying the recording of cardioplegia delivery, stop the CPG pump.

January, 1993 Page 2-6 A



Sarns™ 9000 Perfusion System Fleld Service Handbook Section 2. Maintenance

2-3. EM/PM Procedures (continued)

2-3-2. System Inspection
With sottware 4.0, check the colors and “not confirmed” message.

8. Check the pressure displays:

Warning: Pressure transducer cables without transducers
attached must be disconnected from the console; caples
without transducers act as antennae and may stop the

pump.

a. Touch “Setup” on the Main Screen.

b. install the Pressure Board Test Fixture into the ART jack on the Pressure Module in Siot 4. Set
the fixture to “0” and “+".

¢. Touch “Zero” on the Setup Screen and then touch “Arterial”. “Arterial” should become highlighted
and the arterial pressure display in the upper left comer of the Main Screen shouid show “0
mmHg". It not, perform Procedure 3-1-3 (Pressure Board Calibration).

d. Touch “Limits” on the Setup Screen and then touch the number displayed as the arterial alert
value. Touch the up and/or down arrows until the alert value is 180. Touch “180 mmHg".
(Starting with Version 2.3M system software, the alarm and alert vaiues are separately
adjustable.)

e. With 4.0 software, check the following colors appear on the screen.

Col I .
Light gray “Arterial Line” text on Main Screen,

White Flow value on Main Screen,

Light red “Alarms” text on Set-Up Screen,

Light biue alert and alarm pressure values on Set-Up Screen,
Black overall background of any screen,

Dark red background for arterial values on Main Screen,
Dark biue background for venous values on Main screen,
Green background for gas values on Main Screen,

Dark yeliow “not confirmed” messages on Main Screen.

f. Tum the Test Fixture knob to each setting. The pressure displayed on the Main Screen must be
+/- 10 mmHg of the Test Fixture setting. !f not, perform Procedure 3-1-3 (Pressure Board
Cafibration).

g. Press the Forward or Reverse switches on the ART and CPG pumps. Turn the speed knobs on
both pumps to mid range.

h.  Set the Test Fixture to 200 mmHg. The alert sounds and the “CHECK ARTERIAL PRESSURE"
message appears on the Main Screen. The pumps continue to run,
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Sarns™ 9000 Perfusion System Fisld Service Handbook Section 2. Maintenance

2-3. EM/PM Procedures {continued)

2-3-4. Centrifugal Pump Inspection for Deiphin™ Il Module

Use the current procedure but with the following exceptions.

13. Install a 3 foot test loop (without comstarch).

a.

b.

Connect one end of a 3 foot loop of tubing to a disposable pump and fill them with water.

Connect the other end of the tubing to the disposable pump without introducing air as air will
affect the test,

Connect the disposable pump to the drive motor.

17. Check both the alert and alarm.

Check the Check Flow alert.

a.

increase the pump speed to 1600 +/- 20 RPM and adjust the clamp to get a flow of over
3.0 LYmin,

Decrease the pump speed o 1400 +/- 20 RPM and verify the message dispiay alternately flashes
the chosen motor speed and “CK FLOW". The alert sounds and the “CHECK ARTERIAL PUMP
FLOW" message appears on the Main Screen.

Increase the pump speed to 1600 +/- 20 RPM and the Check Flow alert shouid stop.
Press Stop and then turn the speed knob to minimum.

Start the pump and increase the speed to 1100 +/- 20 RPM. Adiust the clamp to obtain a flow of
approximately 3.0 L/min. Tum the speed knob quickly down to 200 RPM +/- 50 RPM. The
message dispiay should alternately flash the chosen RPM reading and “CK FLOW" for
approximately 5 seconds. The alert sounds and the “CHECK ARTERIAL PUMP FLOW"
message appears on the Main Screen.

Check the Backflow alarm.

a.

Instali the Flow Sensor around the tubing with the arrow in the direction of fiow. Start the pump
and increase the pump speed to 2000 RPM. Adjust the clamp for a flow of about 3.0 L/min.

Remove the Flow Sensor and re-install it with the arrow pointing in the direction opposite the flow.
The message dispiay should alternately flash 2000 RPM and "'IBACKFLW". The alarm sounds
and the "IARTERIAL PUMP BACKFLOW" message appears on the Main Screen.

18. This inspection step is not applicable for Delphin™ 1| Modules.
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Sarns™ 9000 Perfusion System Fisid Service Handbook Section 2. Malntenance

2-4. Installing Options

2-4-1. Installing the Pulse Option and Blood Chemistry

Starting with 2.3 software, the Blood Chemistry feature is automatically on but the Pulsatite Flow feature
is stifl an option requiring service installation. Note: Blood Chemistry may be tumed off at the customer's
request.
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Sarmns™ 2000 Pertusion System Fieid Service Handbook Section 3. Adjustment Procedures

3-1. Miscellaneous Electrical Adjustments

Starting with 4.0 software, there is no calibration for the Touch Screen so step 3-1-2. is unnecessary.
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Sarns™ 9000 Perfusion System Flei! Servics Handbook Sectlon 3. Adjustment Procedures

3-3. Delphin™ Il Module Adjustments
When calibrating the Motor Controf Board of a Delphin™ Il Module, use the directions below for step 8.b.
8. Perform the foliowing checks on the Motor Controt Board:

a. Connect the negative lead of the DVM to TP1, and the positive lead 1o T#23. The DVM shouid
read 5.00 +/- 0.01 VDC; adjust R49 to meet this specification.

b. Verify that JMP1 is in position “A” (see new board illustrated below).

c. The speed readout on the front panel shouid be 3600 +/- 60 RPM; adjust R48 to meet this
specification.

i
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Sarns™ 9000 Perfusion System Field Sarvice Handbook Section 3. Adjustment Procedures

3-5. Gas System Adjustments

3-5-1. Calibrating Flow Sensors - Version 2.21 or Higher

Note: Starting with software 4.0, the result of calibrating the
flow sensors is displayed to the right of the button and either
“Done” or “Error” will appear.
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Sarns™ 9000 Pertusion System Field Service Handbook Section 4, Replacement Procedures

4-3. Front Tray (continued)

4-3-5. Replacing System Software

Note: Starting with 4.0 software the customize screen no
longer offers a choice of displaying pressure in kPa units:
aiso Blood Chemistry is a standard feature with user choice
of “CDI" or “Standard” (choices for step 2.a).

6. Starting with 2.3 software, it is not necessary to repiace chips SAF and 6AF when installing new
software. If necessary, remove IC numbers SAF and 6AF from the Computer Card. Instalt the new
software chips on the card.

7. Remove iC numbers 4A, 5A, 6A, and 7A from the Memory Card. Install the new software chips on the
card. Note that pin 1 of the chip actually goes into pin 3 of the socket.

With 4.0 and prior software, calibrate the gas flow sensors and reinstall the operator's settings (see new
steps below).

8. Slide both cards back into the card cage. Ensure that they are seated properly.

8. Replace the piate that covers the STD bus.

10. Set the system to the Diagnostics Mode (refer to Procedure 2-2-1).

11. Set the power switch to ON.

12. After the start-up routine is finished, touch “System Options” button. Enter the machine ID number.
The system will ask for verification; re-enter the machine ID number.

13. if the Pulse or Blood Chemistry options were enabled in Step 2, re-install them by performing Proce-
dure 2-4-1 (Installing the Puise and Blood Chemistry Opfions).

14. Calibrate the gas flow sensors (refer 10 procedure 3-5-1 or 3-5-2).
15. Return the system to Normal Operating Mode (refer to Procedure 2-2-2).
16. Reinstall the original operators settings.

17. Perform a complete System Inspection (refer to Procedure 2-3-2).
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Sams™ 8000 Perfusion System Field Service Handbook Section 4. Replacement Procedures

4-5, Miscellaneous

4-5-6 Replacing Backlight Bulbs for Color LCD

Cautlon: Use static precautions whenever handiing compo-
nents.

1. Use Backlight Kit 26-1009-7222-8 (2 bulbs per kit).
2. Setup a static mat. Disconnect power to the central display.

3. Using a torx T27 screw driver, remove the six screws securing the display housing and open the
display housing.

4. Remove both silver ptates (push tabs and skide metal plates out).
5. Lift the black cushions from ends of each bulb.
6. Lift the bulbs out and disconnect them from the LCD Backlight connectors.

7. Replace both bulbs., Reassemble in reverse order. Check that the housing is closed securely.
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Sarns™ 9000 Perfusion System Fisid Service Handbook Section 5. Troubleshooting Procedures

5-5. Delphin™ Il Module Only

With a Delphin™ {l Module, follow the current centrifugal pump checks but with the following exceptions.

Omit two procedures.

5-5-8. Transmitter Qutput Voltage Incorrect is not applicable for Deiphin™ |l Module.
5-5-12. Fiow Reading Not 1.6 L/Min During Flow Sensing Check is not applicable for Deiphin™ ||

Module.

In addition, apply the following procedures for Delphin™ Il Moduies only.

Flow Reading always 0.00 L/min.

1.

2.

Try another Fiow Sensor.

Measure the voltage between TP9 (AGND) and TPB (+15 VDC Linear) on the Power Supply Board.
It the voltage is not +15 VDC +/-.2 VDC, replace the Power Supply Board.

Measure the voltage between TP9 (AGND) on the Power Supply Board and connector J2 Pin 1 on
the Conversion/DSP Board.

= It the voltage is +15 VDC +/-.2 VDC, replace the Conversior/DSP Board.
+ If the voltage is not +15 VDC +/-.2 VDC, replace the RF! Filter assembly.

Perform a complete System Inspection (refer to Procedure 2-3-2).

Flow Readings with No Flow.

1.

7.

It flow readings are about 3.0 L/min, check the ground wire and ferrite beads are securely connected
to the Lemo connector.

Try ancther Flow Sensor.

Measure resistance from chassis ground to TP1 of the Conversion/DSP Board: if it is not infinite,
correct the problem.

Measure resistance from TP1 of the Conversion/DSP Board to TP1 of the Power Supply Board; ifitis
not infinite, correct the probiem.

Connect the drive motor and flow sensor to separate ioops. If flow readings are displayed at speeds

between 800 to 1000 RPM, the Conversion/DSP Board is detecting low frequency noise from within
the modute. Check the power and grounds within the module.

Replace the Conversion/DSP Board.
it flow readings are $.90 U/min for short periods of time, it could be electrical interference.

Perform a complete System Inspection (refer to Procedure 2-3-2).
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Sarns™ $000 Perfusion System Field Sarvics Handboak Section 5. Troubleshooting Procedures

5-5. Centrifugal Pump (continued)

Additional Troubleshooting Procedures for both Delphin™ Module and Delphin™ |l Module

5-5-13. Pulse Mode Does Not Function.

1. lf the Pulse Mode LED does not iluminate, check the Membrane Pane! or the Motor Control Board.
Connect negative iead of voltmeter to TP1 and positive lead of voltmeter to J5 Pin 43. With the Pulse
switches pressed, check for a ground ievel (0 VDC).

+ [lfthe voltage reading is not 0 VDC, replace the Membrane Panel.
= ifthe voltage reading is 0 VDC, reptace the Motor Control Board.

2. lithe Pulse Mode LED illuminates, replace the Local Processor Board.

3. Perform a complete System Inspection {refer to Procedure 2-3-2).

5-5-14. Motor Alert Displayed.

1. Verity the drive motor cabie is secured to the control module.

2. Try another drive motor.

3. Replace the Motor Control Board and check the motor cable from the housing to this board.

4. Perform a complete System Inspection (reier to Procedure 2-3-2).

5-5-15. Overcurrent Alert Displayed.

1. Connect negative lead of volimeter to TP15 and positive lead of voltmeter to TP21 on the Motor
Control Board.

» Ifthe reading is 0.5 VDC or larger, replace the Drive Motor.
= Ifthe voltage reading is less than 0.5 VDC, replace the Motor Control Board.

2. Check the motor cable from the housing to the Motor Control Board.
3. Replace the Local Processor Board if none of the above steps resolve the problem.

4. Perform a complete System tnspection (refer to Procedure 2-3-2).

5-5-16. Underspeed Alert Displayed.

1. If the displayed RPM matches the speed knob setting, replace the Local Processor Board.

2. Set the speed knob to 2400 RPM. |f the disptay shows less than 1680 RPM, press Stop, remove the
disposable pump from the drive motor and press Start.

* Itthe message disappears, try a different disposable pump.
* It the message continues, try another drive motor.

3. Check the Motor Control Board calibration (refer to Procedure 3-3-1).

4. Measure the voltage between TP1 (GND) and TP23 (DEMAND) on the Motor Control Board.

*  lfthe voltage reading is not 3.3 VDC, repiace the Speed Pot assembly.
« if the reading is correct, replace the Motor Control Board.

5. Perform a complete System Inspeciion (refer to Procedure 2-3-2).
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Sarns™ 9000 Perfusion System Field Service Handbook Section 5. Troubleshooting Procedures

5-5. Centrifugal Pump (continued)

5-5-21. Down Arrow Switch Does Not Function.

1. Connect negative lead of voltmeter to TP1 and positive lead of voltmeter to U3 Pin 7 on the Motor
Control Board. With the DOWN Arrow switch depressed, check the voltage.

= If the reading is other than 0 VDC, replace the Membrane Switch Panei.
= Ifthe reading remained at +5 VDC, proceed to the next step.

2. Connect negative lead of voltmeter to TP1 and positive lead of voltmeter to U3 Pin 22 on the Motor
Control Board. With the DOWN Armrow switch depressed, check the voltage.

« Ifthe reading is ¢ VDC, repiace the Local Processor Board.
» It the reading remains +5 VDC, replace the entire Motor Control Board or try replacing just the
PAL in location U3.
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Sarmns™ 2000 Perfusion Systsm Fisld Service Handbook

Section 5. Troubleshooting Procedures

5-12. Miscellaneous

5-12-3. Central Display Color Test

1. Set the system 1o the Diagnostics Mode (refer to Procedure 2-2-1).

2. Turn the power switch ON,

3. Atter the start-up routine is finished, touch the Screen Test button and verify that the five colors red,
green, blue, white and black are each displayed for 10 seconds. If problems, troubleshoot the central

display.

4. Return the system to Normal Operating Mode (refer to Procedure 2-2-2).

5-12-4. Central Display Troubleshooting

Warning: Do not touch pins on connectors J6 and J7 of IC
board to prevent 60 VAC electrical shock.

Cautions: Use static precautions whenever handling

components.

Incorrect positioning of connectors will damage the compo-

nents on the central display.

Problem

Check

Possible Action

LCD panal is blank
(black screen)

60 VAC between pins 1or3andS5or 7
on dispiay backlight connectar,

display video data cabie connections at
DS board and display,

DOS board SF-5 jumpars only on SW2,
SW3 and SWwa,

+5 volt power on data cable.

Replace backiight bulbs if 60 VAC is
reaching LCD panal,

Secure cabie connections,

Place and remove jumpers on DOS board
as necessary,

Troubleshoot interconnect board.

Display appsars dim
or half of LCD panel
dimmer than the
other,

SN N SN N

60 VAC between pins 1or3andS5or 7
on display backlight connector.

Haplace backlight bulbs if 60 VAC is
raaching LCD panel,
Troubleshoot interconnact board.

Incorrect coiors on
the dispiay.

+ all cabla connections.

Replace cabiles if voltages are not present
at both ends,
Replaca the PAL on the interconnect board.

Display fiickars.

v VDD2 voltage at the display video data
connector,

¥ VCC voltage at the display video data
connector,

v DOS board SF-5 jumpers only on SW2,
SW3 and SWs.

Replace the cabie if voltage is not at both
ends,

i voltage is present, troubleshoot intercon-
nect board,

Place and remove jumpers on DOS board
as necessary,

Raplace tha LCD panel if flickering persists.

Dispiay only white on
power up.

v display video data cable connections at
DOS board and dispiay,

¢ DOS board power and data valid signal,

¥ power and data at display video data
connector,

Replace cable if correct voltage ievels are
not at both ends,

Repiace DOS board # data valid signal is
not present,

Troubleshoot interconnect board,
Replace LGD panel if everything else is
correct,
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Sams™ 6000 Perfusion System lliustrated Parts Breakdown

10. Delphin™ Il Module Assembly

Item No.| Sarns P/N 3MID Description Qty.
35 22114208 | 12-7996-8116-3 | SCREW, Flat Head, 6-32 X 1/2, S8 2
3s N/A 26-1008-6546-3 WASHER, Shoulder, Nylon, .192 10 4
37 N/A 78-8067-0539-4 NUT, Slotted Panel 4
38 16588401 78-8067-0869-5 BRACKET, Back, Centrifugal Pump 1
39 22723002 26-1001-7983-2 NUT, Keps, 6-32, Steei, Zinc Plated 13
40 16565401 | 78-8067-0741-6 | CABLE ASY, Cooling Fan 1
41 N/A 78-8067-3526-8 | ENCLOSURE, Electrical, Upper, Dethpin I} 1
42 22745002 18-9813-0675-8 WASHER, Flat, #5, SS 2
43 22773002 | 26-1000-0078-0 | WASHER, Spiit, #6, SS 2
44 22197206 | 26-1008-8044-7 | SCREW, Button Head Torx, 6-32 X .38 2
45 22132306 | 18-4702-7803-9 | SCREW, Pan Head, 8-32 X 3/8 2
46 22114408 12-7997-9188-9 SCREW, Flat Head, 10-32 X 1/2, S5 4
47 22763002 { 18-9851-0603-0 | WASHER, Lock, Extemal Tooth, #6 5
51 N/A 78-8066-9988-8 | CABLE SMB/BNC F/M 1
58 N/A 78-8066-9387-8 | CABLE, Line Filter 1
59 N/A 78-8066-9988-6 | CABLE SM B/BNC F/M 1
84 22197204 26-1008-8043-9 SCREW, Button Head Torx, 6-32 X .25 2
65 N/A 78-B067-3527-8 ENCLOSURE, Electrical, Lower, Delphin [I 1
86 22134208 12-7895-0779-8 SCREW, Pan Head, 6-32 X 1/2, §S &
67 22144206 78-B005-5342-8 SCREW, Truss Head, 6-32 X 3/8, SS 2
68 N/A 78-8066-6432-8 BRACKET, Front 1
69 16601201 78-8067-0931-3 | CABLE ASY, Pump/Front Tray 1
70 16556901 | 78-B066-7595-1 | CABLE ASYS 1
71 N/A 78-8066-7304-8 | CABLE ASY, Motor Control/Display 1
72 N/A 78-8066-8966-2 | PC ASY, Conversion/DSP Board 1
73 23810102 | 26-1007-5730-6 | STANDOFF, F/F, Hexagonal, 6-32 X .62, SS 6
74 N/A 78-8067-1840-5 PC ASY, Motor Control 1
75 23810100 26-1007-5729-8 STANDOFF, M/F, Hexagonal, 6-32 X .75, SS 4
76 N/A 78-B067-1680-5 | PC ASY, Local Processor Board 1
77 23810103 26-1007-5731-4 STANDOFF, M/F, Hexagonal, 68-32 X .25, SS 4
78 16525301 | 78-8066-6738-8 | PC ASY, Power Supply 1
79 16487301 | 78-8067-0156-7 | LABEL, Namepiate, 1.50 X 1.0 1
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Sams™ 9000 Perfusion System IPB

11. Centrifugal Pump Display/Membrane Panel Assembly

January, 1993

ltem Ne. | Sarns P/N 3MID Description Qty.
1 23890040 | 26-1008-0613-7 | SEAL, APM, 1/4 Shaft, N-9030 1
2 23800091 26-1006-6870-1 KNCB, 1.25 Diameter, Black 1
3 N/A 78-8066-6700-8 MEMBRANE, Roller Pump Switch Panel D2 1
4 16445401 78-8066-7501-9 PC ASY, Centrifugal Pump Display Boarg 1
5 N/A 78-8067-0989-1 | POTENTIOMETER AND CABLE ASY 1
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Additional Information
SMT Universal Roller Pump

This insert contains technical information refated to the surface mount technology
(SMT) style universal roller pump.

Insert these pages into the Sarns™ 8000 Perfusion System Field Service Handbook or
the Sarms™ 9000 Perfusion System Field Service Handbook as directed.

Use the appropriate Table of Contents for the handbook you are updating. Discard the
unused Table of Contents pages.

Table of Contents
8000 Perfusion System Field Service Handbook  Add page iii
9000 Perfusion System Field Service Handbook Replace page v
SMT Roller Pump section
8000 Perfusion System Field Service Handbook Insert as Section 8
9000 Perfusion System Field Service Handbook Insert as Section 7

Health Care
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Field Service Handbook

SMT Universal Roller Pump

System Description

Power Requirements: 28 VDC {23.5-35.5) 8.5 A, used with 10.0 A circuit breaker.

Functionalt Description, Printed Circuit Boards

Pump Dispiay Board’
The pump display board contains the following indicators and displays:

*  Five individual LED indicators which represent the pump operating mode, such as forward, reverse,

stop, manual and automatic.

* A numerical disptay which indicates the pump's flow rate derived from pump rotation speed and

tube size, ir liters per minute (LPM), or pump rotation speed in revolutions per minute (RPM).

*  Ap aiphanumeric display indicates operator selections for the pump, tube size, LPMW/RPM display
and system alert messages which pertain to the pump.

The pump display board also contains three board-to-board connectors; one accepts inputs from the
membrane switch assembiy J2 (12 pin), another accepts inputs and outputs from the CPU/control board

J1 {40 pin), and the third handies power from the pump drivefpower board assambly J4 (14 pin}.

« Connector J1 mates directly with J3 on the pump CPU/contral board. This connactor carries the
following sighals:

Nmoham

» J1 Pin Arrangement

Pin MNo.

AUTOLED
MANLED
+3 VDO
STOPLED
FWDLED
REVLED
FWDsw
STOPSW
STOPSW
10 GND

11 GND

12 REVSW
13 MANSW
14 AUTOSW
15 UPSW

16 DOWNSW
17 SELSW
18 GND

19 BESET

20 AS2

W~ b ha =

Bi-directional communication to the display board
LEDs and seven segment communication
EERam communication

Switch commands
Reverse switch 5V OC
Reset sighals

Ground

21
22
23
24
25
26
a7
28
29
30
31
32
33

35
36
37
38
39
40

AS1

DS0

DS

ps2
ALPHAALE
DATASTRE
EECLK
EECS
EERD

NC
RESET
NC

07

1CB

105

104

03

a2

101

Q0

January, 1996
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Fieid Service Handbook SMT Universal Rolier Pump

System Description (Continued)

* J2on the pump display board mates directly with J2 on the membrane switch. This connector carries
the control signais from the switches.

« J2 Pin Arrangement

Pin No.

1 GND 7  MANUAL
2 AUTO 8 UP

3 REVERSE 9 DOWN

4 GND 10 SELECT
5 GND 11 STOP

6 FORWARD 12 STOP

* J3 mates directly with J4 on the pump drive/ power supply board. This connector carries the power
from the drive/power board.

« J3 Pin Arrangement

Pin No.

1 +5VDC 8 NC
2 +5VDC 9 GND
3 +5vVDC 10 GND
4 +5VDC 11 GND
5 +5VDC 12 GND
6 +5VDC 13 GND
7 +5VDC 14 GND

Pump CPU/Cantrol Board

The CFU/control board assembly is composed of three separate modules performing different functions.
Each one of these madules performs unique independent tasks, white interfacing with one another. The
functional modules are:
Microprocessing - This module performs five major functions:

Monitors the pump safety systems

Ccontrols the displays

Controls the stop command in the event of a safety system failure

Pulsatile control

Speed reduction

Motor control - This module provides analog control over the motor utilizing a PWM (pulse width
modulator) driven by a demand voltage. Part of the control is accomplished by the use of
the feedback voltage generated by the analog tach of the motor.

Puise control is accornplished by the use of DAC (digital-to-analog converter) when the
pump is placed in "AUTO” mode.

Safety system - This module controls the pump’s mode and respective LEDs based on the inputs
from the membrane switches, and siops the pump whenever a safety parameter is activated
either from an internal safety circuit (excessive speed, excessive current draw) or external source
{cover interlock switch, stop line).

The pump CPU interfaces with the cover interlock switch, the speed potentiometer, the Opto tach, the
motor, the front piate assembly, the pump display board and the pump drive/power supply. There are
alsc two auxiliary connectors used for reading the communications lines, and test points.
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Field Service Handbook SMT Universal Roller Pump

System Description (Continued)
Pump Drive/Power Supply Board

The pump drive/power supply board consists of two separate modules performing different functions.
Each one of these modules performs unigue independent tasks, while interfacing with one another. The
functional modules are:

Pump Diive - The pump drive section consists of circuits that perform the following tasks:

Speed fault detector - This disabtes the mator if it continues t¢ run while a stop condition has
been met.

Motor drive - This circuit drives the motor in either direction, forward or reverse.

Safety - This circuit detects when the motor exceeds the speed and current limits.
Power Supply Sectian - This provides the following power stages for use in the SMT pump.

Voltage limiter - Limits the voltage to the DC converter

15V DC - Powers the safety and the drive circuits

5V DC and + 12V DC - Powers the logic and analcg circuits

The pump drive/power supply board interfaces with the DC rmotor, ihe cooling fan, the main input power,
the display board and the CPUflcontrol board.

» Connector J1 handtlas the interface signals between the motor and the pump drive/power supply
board. This connector carrias the forward and reverse palarity signals.

Pin No.
1 Ferward polarity
2 FHeverse polarity

+  Connector J2 suppiies power to the 'cooiing fan. This conneclor carries the following signals:

Pin No.

1 -12v DC
2 GND

3 GND

» Connector J3 is a 20 pin cennector that handles the interface signals between the pump CPU/cantrol
board and the pump drive/power supply board. This connector carries the fotlowing signals:

Pin No. Pin No

1 +12V DC  Isolated power supply 11 REVPWM  Reverse puise width modulator
2 +12V DC  Isolated power supply 12 QVRCUR  Overcurrent

3 SPOFLT Speed fault 13 OVRSPD  Overspeed

4 +5v¥DC Isolated power supply 14 GND Isolated power ground
5 +5VDC Isclated power supply 15 GND Isolated power ground
<] + 5V DClsolated power supply 16 GMND Isplated power ground
7 +58v 0DC Isolated power supply 17 GND Isotated power ground
2] FWDPWM  Forward pulse width mod 18 GND Isclated power ground
9 REV Raverse direction 19 12V DC |solated power supply
10 FWD Forward direction 20 -12v BC Isolated power supply
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SMT Universal Roller Pump

System Description (Continued)

Connector J4 is a 14 pin interconnect that handies the interface signals between the display board
and the pump drive/power supply board. The connector carries the following signals:

Fin No.

+ 5V DC
+ 5V DC
+ 5V DC
+58V DC
+ 5V DC
+5VDC
NC

N e W -

tsolated power
{solated power
Isolated power
Isolated power
isolated power
isolated power
No connection

Pin No.

8

9

10
11
12
13
14

NC

GND
GND
GND
GND
GND
GND

No Connection

Isolated power ground
Isolated power ground
Isolated power ground
Isolated power ground
Isolated power ground
Isolated power ground

Connector J5 handles the interface signal between the main power (input} and the pump drive/power
supply board. This connector carries the following signals:

Pin No.

1 + 24V DC

2 GND

Calibration

Calibrating the Pump CPU/Control Board

1.

™

3. Perform the following checks at J5 on the pump CPU/control board:

Unregulated power
Unregulated power return

Remove the roller pump from the parent housing (8000/9000). Set the pump adjacent to the 8000

housing / 9000 console and reconnect the pump cable.

With the power applied to the roller pump, depress both forward switches. Turn the speed pot fuily

clockwise; the rollers should rotate counter clockwise at full speed.

Connect the positive lead of the DVM to pin 4 and the negative lead to pin 6. Adjust Pot 1 to
obtain a reading of -5.0vVDC,

Connect the positive lead to pin 5, adjust Pot 2 to obtain 250 max RPM as measured by an
external tachometer.

If either of these adjustments cannet be achieved refer to the troubleshooting section.

Pot 2
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Field Service Handbook SMT Universal Roller Pump

Replacement Procedures

Pump Membrane Panel/PC Boards

1.

2.

w

+

o

8.

Remove the pump from the base.

Remove the front plate assembly and disconnect J2 & J5 on the pump drive/power board and J1 on
the pump CPU/contro! board.

Using a driver with a gapped screwdriver bit installed, remove the four screws that secure the display
membrane panet assembly to the casting.

Lift the assembly out of the casting (slight pressure may be required to break the silicon seal).

Once the membrane panel assembly is removed it can be disassembled to replace the individual
boards or membrane panel.

Reassemble in the reverse order. If the silicon seai is damaged, remova it from the membrane panel
assembiy and repiace it.

Note: When replacing the silicon seal, coat the casting with
a thin film of liquid soap. This will allow the silicon to cure
and form a gaskst without adhering to the casting.
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Field Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)

Removing the Roller Arm Assembly

Disassembly:
Remove the pump from the parent housing (8000/3000).

Remove the pump safety cover.
Remove the tube clamp assemblies.
Remove the tongue.

Loosen the beit tension locking nut {9/16™).

T R A

bracket.
Remove the pulley locking nut (3/18").

Remove the front plate assembly. Refer to Replacing the Front Plate Assembly, in this section.

Remove the four screws that secure the tachometer board mounting bracket. Remove the mounting

Grasp the occiusion adjustrment knob and the casting. Pull the roiler arm assembly out of the pump
assembly. If necessary, lightly tap the pump shaft with a soft-faced hammer to assist the roller arm

assembly out of the casting.
10. Remove the bearing seal.

Pump Safety Tube Clamp

Cover Assembly
Roller Arm 7
Assembly

Belt Tension
Locking Nut

Front Panel

Pully é

Locking Nut

"Ny, Tachometer Board
i Mounting Bracket
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Fieid Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)
Reassembly:
= Reassemble in the reverse omder of disassembly, with the following excepticns:

s Insiall @ new bearing seal. The bearing seal must be replaced whenever the roller arm assembly is
remaved.

* Be certain that the pin that passes through the pump shaft seats properly in the groove on the pulley.
* |i the pulley locking nut is damaged, replace it.

» When tightening the belt tension locking nut, place the belt tension gauge between the two washers,
then tighten the nut until the washers make contact with the gauge. Replace the nut if it is damaged.

. Afger compieting reassembly, perform the foilowing Adiustment Procedures:

Rolter to Roller
Casting Runaut

Replacing Roller Slide Bushings
Removal:
Remave the rolier arm assembly. Refer to Replace the Roller Arm Assembiy,

Disassambie the rclier arm assembly. Perform Steps 1 through 5 of Disassembling the Roller Arm
Assembly, in the replacement procedures section in the main text of the handbook.

Use a bushing driver to drive the old bushings out of the roller slide assembiy.

Clean the slide assembly and rails with alcohol or cleaning solvent to remove oil depesits from the brass
bushings.
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Field Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)

Installation:

Use a bushing mandrel press to insert the Delrin bushing into the siide assembly. A hammer is not
required. Manual pressure should be sufficient to install the bushings.

Note: Do NOT attempt to rearn the bushing, as this will
damage the new Delrin bushing.

Align both holes with their respective suppor rails. Ease the slide onto the suppon rails. The stide should
move smoothly without binding. If measured with a force gauge, it should reguire a minimum of 10
pounds of force to move the slide.

Install 2 new locking screw and o-rings in the end plate. install the end plate.

Check the pump gut operation and roller to rolier setting.
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Fleld Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)

Replacing the Pump Drive Beit
Removal;

1. Remove front plate.

2. Disconnect the fan at J2 on pump drive/power supply board: disconnect the pump power cord from J1
on the CPU/control board and J5 on the drive/power supply board.

Loosen the beft tension locking nut {9/16").
Disconnect J1 from the tachometer board.
Remove the 4 screws that secure the tachometer board bracket assembly and remove the assembly.

o oa

Lift up on the motor to remove the tension from the drive belt; slide the drive belt off the pulley and
remove it from the pump assembly.

Drive Belt

Tachometer Board
Bracket Assembly

Motor

Instaliation:

Installation is the reverse order of removal with the foliowing exceptions:

1. When tightening the belt tension locking nut, place the beit tension gauge between the two washers,
then tighten the nut until the washers make contact with the gauge. Replace the nut if it is damaged.

2. Using HL grade tubing in raceway, fully occlude tubing and check for beit slip page.
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Field Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)

Replacing the Front Plate Assembly (Main Cable)
Aemoval:
1. Remove the roller pump from the parent 8000/9000 housing.

2. Remove the six screws that secure the front plate assembly to the roller pump. Two screws are
located on the front of the assembly and two on each side.

3. Disconnect J2 & J5 on the pump drive/power supply board and J1 on the pump CPU/control board.
Remove the front plate assembly.

Remove (2} G”Q/@

* Remove (4}

Instailation:

1. Connect J2 & J5 on the pump drive/power supply board and J1 on the CPU/control board to the new
front plate assembly. Secure the front plate assembly by inserting the 6 screws removed during the
removal process.
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Replacement Procedures (Continued)

Replacing the Pump Drive Motor

Removal:

1. Remove the pump drive belt as described in Replacing the Pump Drive Belt,

2. Disconnect J5 from the drive/power supply board and J6 from the CPU/contoi board.

3. Remove the four bolts {3/18” Alfen} that secure the motor bracket assembiy to the pump and remove
the drive motor.

4. Remove the bracket and small puiley from the old motor.

(4 Places)

Instaliation:

1. Install bracket and small pulley on the new motor. When installing the bracket on the new mator,
position the bracket 50 that the side of the motor from which the wires exit will be toward the front of
the pump.

2. Mount the new motor to the chassis. Splice the connector irom the ald motaor onto the new motor
cable assembly. Solder the splice connections and cover with haat shrink.

3. Alignthe top of the small pulley with the top of the large puliey.
4. Reconnect J5 to the drive/power supply board and J5 to the CPU/contral board.
5. Install the pump drive belt as described in Replacing the Pump Drive Beit.

6. Perform a complete roller pump inspaction.
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Field Service Handbook SMT Universal Roller Pump

Replacement Procedures (Continued)

Heplacing the Duai Tachometer Board

1.

2.

3.

4,

Remaove the roller pump from the parent housing (8000/9000).
Remove the four screws that secure the tachometer mounting bracket to the pump.
Remove J1 from the tachometer board and remove the tachometer bracket.

Hemove torx screws that secure the tachometer board to the bracket and remove the tachometer
board.

Installation is the reverse of removal.
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Troubleshooting

Fail 1 Disptayed (EPROM test fail)
1. Switch the system power off and on. If the message repeats replace the CPU/control board.

Fail 2 Displayed (RAM test fail)
1. Switch the system power off and on. If the message repeats replace the CPU/control board.

Fail 3 Displayed (PAL test fail - Centrifugal only)
1. This test should always pass on a roller pump. If it fails replace CPU/control board.

Fail 4 Displayed (EEPROM test fail)
1. Switch system power off and on, if a new display board has been instailed this will reset the error.
If the message repeats, replace the display board.

Fail 5 Displayed (STOP test fail)
1. Ensure there are no active alarm conditions on the system. This test will fail if an active alarm
condition is present at boot.

2. Switch the system power off and on. If the message repeats replace the CPU/control board.

Fail 6 Displayed (MOTOR test fail) ‘
1. This test should always pass on a roller pump. If it fails replace the CPU/control board or the drive/
power supply board.

RESET Displayed Continually
1. Check the main connector or cable assembly. Switch the system power off and on. If the message
repeats replace the CPU/control board.

PUMP JAM Displayed
1. Check to make sure the pump is not over-acciuded.

2. Remove the tubing. Check for any foreign objects obstructing pump head movement.

3. Remove power. Use a handcrank to turn the pump head.

+ Ititis easy to turn, the pump drive/power supply board or the motor is the likely probiem.

«  Ifitis difficult to turn, remove the pump drive belt and turn the pump head with the hand crank. if the
pump head tums easily, replace the motor. If it is difficult to turn, replace the casting assembly.

BELT SLIP Displayed
1. Use an external tachometer to measure the actual RPM.

2. Compare the actual RPM to the displayed RPM.

* Ifthe actual RPM is greater than the displayed RPM, replace the tachometer board. Also check that
the plastic encoder whee! has not been damaged.

= if the actual RPM and displayed RPM are equal, tighten or replace the belt, or replace the CPUY/
control board.

OVERSPEED Dispiayed
1. Replace the CPU/control board.
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Troubleshooting (Continued)

No Fiow or Message Dispiay

1.

2.

Check tor the following voltages:

+24VDC on P1 across pins 1 and 2 for the pump drive/power supply board.
-12 VDC on J2 across pins 2 and 3.

+ 5.0 VDC on 48 across pins 2 and 3.

It all voltages are present, replace the pump display board.

Pump Will Not Power Up

1.

Check that the pump circuit breaker is ON.

Check for 24-36 VDC across pins 1 and 9 on connector J1 of the pump drive/power supply board.
If the voltage is present, proceed to step 3.
if the voltage is not present, replace the pump drive/power supply board.

Check for 24-38 VDC across pins 1 and 2 of P1 connecting to the pump drive/power board.
If the voltage is present proceed to step 4.
If voltage is not present, check the pump cable.

Check for the following voltages:

+24VDC on P1 across pins 1 and 2 for the pump drive/power supply board.
-12VDC on J2 across pins 2 and 3.

+ 5.0VDC on the CPU/control board across pins 2 and 3 on J8.

It all voitages are present replace the pump display board.

Pump Will not Switch into Forward or Reverse

1.

2.

3.

4.

5.

Check that the pump safety cover is closed and the magnet is in the cover.
Check the stop switch for a collapsed membrane switch.

Short together pins 2 and 3 on J9 on the pump CPU/contro! board.
Try to start the pump, if the pump runs, replace the cover interlock switch.

Replace the pump membrane panel.

Repiace the pump drive/power supply board.

Pump latches in either Forward or Reverse with no pumphead movement when the controi knab is
in a clockwise position.

1.

2.

Check the connection at J3 on the CPU/control board. Make sure the connection is clean and seated
properly.

Replace the CPU/control board.
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SMT Front Panel Assembly
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iltustrated Parts Breakdown

SMT Front Panel Assembly

Item No. 3mMiD Description Qty.
1 26-1006-6870-1 Black Knob 1
2 78-8066-6697-6 Membrane Switch panel 9K v2 SMT 1
3 26-1006-9287-6 Stancotf 6-32 x 8/16 aluminum hex 4
4 26-1001-7658-0 Standoff 8-32 x 1/2 aluminum hex 2
5 78-8067-7868-0 Pot cable asby/Tach/Sw SMT 1
g 78-8087-6973-9 Pump Display PC asby SMT 1
7 26-1007-5719-9 Standoff 6-32 x .5 aluminum hex 2
8 78-8067-6981-2 Pump CPU/Cantrol PC asby SMT 1
g 26-1007-5718-1 Standoff M/F hex 6-32 x .62 4
10 78-B067-6877-0 Pump Drive/Power PC asby SMT 1
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Hlustrated Parts Breakdown

SMT Universal Roller Pump

item No. MID Description Qty.
1 78-8066-6733-9 Cover Assembly Pump 1
2 78-B066-7470-7 Guts Assembly Pump 1
3 26-1008-2123-5 Qil Seal shaft rotating 1
4 12-7996-6665-1 Screw flathead, 4-40 x 5-18 2
5 98-0702-0384-3 Insert, 11/16 OD, color aluminum 4
& 78-8066-7520-9 Tube clamp assembly 2
7 78-8066-6271-0 Dovetail slide tube clamp 2
8 70-7023-4040-0 Fiat HD SS screw, 6/32 x 5/16 4
9 78-8066-6248-8 Drag Insert 1
10 26-1008-4686-9 Philips oval HD zinc pl, 8/32 x 1 2
11 78-8066-9919-1 Tongue molded pump 1
12 26-1008-9048-5 Magnetic Sensor 1
13 12-7997-9109-5 Flat HD ss, 8/32 x 1/2 4
14 78-8072-1495-8 Tongue support wall 1
15 26-1006-9168-7 1/4 tumn latch 2
16 78-8066-7466-5 Pumphead machined 1
17 78-8066-6282-7 PC Dual Tach Board 1
18 78-8066-9894-6 Encoder mounting bracket 1
19 26-1008-8040-5 4-40 x .25 but HD torx zinc PL 3
20 26-1000-3349-2 #4 split washer ss 3
21 26-1008-9069-3 Washer, stainless steel 5710-15-30 3
22 26-1008-8044-7 6-32 x .38 But HD Torx zinc pl 8
23 26-1000-0078-0 #6 split washer stainless steel 16
24 78-8067-7754-2 Cable assembly pump SMT 1
25 26-1008-4384-1 Stop nut 3/8 x 16 2
26 26-1008-1891-8 Washer .750D x .3180 x .075 ss 6
27 26-1008-2134-2 Compression Spring 1
28 78-8067-7610-6 Enclosure Pump Motor 1
29 12-7986-1458-6 10/32 x 1/2 pan HD 2
30 78-8067-7812-2 Tension Bracket TCM 1
3t 26-1000-6654-2 8-32 keps nut zinc plate 1
32 26-1008-1921-3 #8 Flat washer zinc plate 1
33 26-1011-2997-6 Power inductor 270 UH 11 amps 1
34 78-B067-0156-7 Nameplate Label 2




llustrated Parts Breakdown

SMT Universal Roller Pump

ltem No. 3MID . Description Qty.
35 26-1008-1929-6 #10 flat washer st steel 9
36 77-8007-6245-0 #10 split washer ss 9
37 26-1008-8051-2 10/32 x .5 but HD Torx zinc p 5
38 26-1008-1921-3 #8 Flat washer zinc 4
39 7B-8067-0539-4 Slotted panel nut 4-40 4
40 78-8067-0059-3 Encoder wheel pump 1
41 78-8066-6740-4 Puiley 1
42 26-1006-6708-3 Beilt 1
43 18-9832-2403-3 3/8 ftat washer cad pit 1
44 12-7991-1789-5 3/8 split washer cad plt 1
45 26-1008-4384-1 3/8 x 16 EL stop nut 1
46 18-9813-0675-8 #6 flat washer stainless steel
47 78-8066-6720-6 Small pulley machined 1
48 18-3414-5015-5 1/4-20 x 1/4 set screw 1
49 78-8003-8484-0 10-32 x 3/8 panh head screw 2
50 78-8072-1425-5 Motor mount bracket pump 1
51 26-1008-1892-6 Washer .378 x.720 x .105 4
52 26-1005-7759-7 SpriE washer .75 QD x .38 ID 4
53 26-1008-1891-8 Washer .75 OD x 318 ID x .075 ss 6
54 26-1008-2419-7 Shoulder screw 5/16 thd x .37 4
55 26-1008-0601-2 Motor / Tach U12MAT 1
56 26-1011-2999-2 Connector housing 1
57 26-1008-9025-5 MTA conhector 156 2p 18 GA
58 26-1006-7504-5 Contact pin 22-28 AWG




