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4 Bear Cub 750PSV

CAUTION

Federal law (USA) restricts this device to sale by or on the order of a physician.

CAUTION

Not suitable for use in the presence of flammable anesthetics.

CAUTION

Service and/or repair of this instrument is restricted to VIASYS Healthcare authorized
or VIASYS Healthcare Trained Personnel only.
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Warranty

The Bear Cub 750PSV is warranted to be free from defects in material and
workmanship and to meet the published specifications for One (1) year from date of
shipminent.

The liability of VIASYS Healthcare, Critical Care Division, (referred to as the
Company) under this warranty is limited to replacing, repairing or issuing credit, at
the discretion of the Company, for parts that become defective or fail to meet
published specifications during the warranty period; the Company will not be liable
under this warranty unless (A) the Company is promptly notified in writing by Buyer
upon discovery of defects or failure to meet published specifications; (B) the
defective unit or part is returned to the Company, transportation charges prepaid by
Buyer; (C) the defective unit or part is received by the Company for adjustment no
later than four weeks following the last day of the warranty period; and (D) the
Company’s examination of such unit or part shall disclose, to its satisfaction, that
such defects or failures have not been caused by misuse, neglect, improper
installation, unauthorized repair, alteration or accident.

Any authorization of the Company for repair or alteration by the Buyer must be in
writing to prevent voiding the warranty. In no event shall the Company be liable to
the Buyer for loss of profits, loss of use, consequential damage or damages of any
kind based upon a claim for breach of warranty, other than the purchase price of any
defective product covered hereunder.

The Company warranties as herein and above set forth shall not be enlarged,
diminished or affected by, and no obligation or liability shall arise or grow out of the
rendering of technical advice or service by the Company or its agents in connection
with the Buyer's order of the products furnished hereunder.

Limitation of Liabilities

This warranty does not cover normal maintenance such as cleaning, adjustment or
lubrication and updating of equipment parts. This warranty shall be void and shall not
apply if the equipment is used with accessories or parts not manufactured by the
Company or authorized for use in writing by the Company or if the equipment is not
maintained in accordance with the prescribed schedule of maintenance.

The warranty stated above shall extend for a period of One (1) year from date of
shipment, with the following exceptions:

1. Components for monitoring of physical variables such as temperature,
pressure, or flow are warranted for ninety (90) days from date of receipt.

2. Elastomeric components and other parts or components subject to
deterioration, over which the Company has no control, are warranted for sixty
(60) days from date of receipt.

3. Internal batteries are warranted for ninety (90) days from the date of receipt.

The foregoing is in lieu of any warranty, expressed or implied, including, without
limitation, any warranty of merchantability, except as to title, and can be amended
only in writing by a duly authorized representative of the Company.
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Chapter 1: Specifications

Modes

AlC

In the Assist/Control position, a mechanical breath is delivered with each inspiratory
effort, provided the patient satisfies the assist sensitivity criteria. If the patient does
not meet the assist sensitivity criteria, the ventilator automaticallydelivers breaths
according to the Ventilator Rate control. Mechanical breaths may then be either
patient initiated (assisted) or ventilator initiated (controlled).

SIMV/IMV

In the SIMV/IMV position, a combination of mechanical and spontaneous breath
types is available. Mechanical breaths, either assisted or controlled, are delivered at
the set ventilator rate while all other breaths are spontaneous. Disabling the assist
sensitivity mechanism. or removing the flow sensor from the ventilator, will cause the
equivalent of IMV mode of ventilation to exist.

CPAP

In the CPAP position, the Base Flow control establishes the continuous flow
available for spontaneous breathing.

STANDBY

The STANDBY position discontinues all electrical controls and functions with the
exception of the charging system for the internal battery.

NOTE

If the ventilator is connected to air and O2 sources, blended gas will circulate while
ventilator is in the STANDBY position, making gas available from the Auxiliary Gas
Outlet. The amount of gas flow circulating is determined by the Base Flow setting.

Controls
Rate
Range: 1to 150 BPM
Resolution: 1 from 1 to 100BPM
2 from 100 to 150 BPM
Tolerance: Greater of £+ 1 BPM or 0.02 seconds applied to the Breath
Interval
12342 Revision B November 2004
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Inspiratory Time

Range:
Resolution:

Accuracy:

0.10 to 3.0 seconds

0.01 from 0.10 to 0.50 seconds

0.02 from 0.50 to 1.70 seconds

0.05 from 1.70 to 3.00 seconds

+ 0.02 seconds from 0.10 to 0.50 seconds
1 0.025 seconds from 0.50 to 3.00 seconds

Inspiratory Flow

Range:
Resolution:

Accuracy:

Baseline Flow
Range:
Resolution:

Accuracy:Pressures

Volume Limit™
Range:
Resolution:

Accuracy:

PEEP
Range:
Resolution:

Repeatability:

1 to 30 L/min
0.5 L/min from 1 to 10 L/min
1.0 L/min from 10 to 30 L/min

Pressures 0 to 60 cmH20: + 0.5 L/min or + 10% of setting,
whichever is greater.

Pressure 60 to 72 cmH20: £ 0.5 L/min or + 10%/- 15% of
setting, whichever is greater.

1 to 30 L/min
0.5 L/min from 1 to 10 L/min
1.0 L/min from 10 to 30 L/min

0 to 60 cmH20: + 0.5 L/min or = 10% of setting, whichever is
greater.

Pressure 60 to 72 cmH20: £ 0.5 L/min or + 10%/- 15% of
setting. Whichever is greater

5 to 300 ML

1 ML from 5 to 50 ML

2 ML from 50 to 150 ML

5 ML from 150 to 300 ML

+ 2 ML or + 10% of setting, whichever is greater

0 to 30 cmH20
1 cmH20

+ 1 cmH20 or + 5%, whichever is greater

L2342
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Inspiratory Pressure

Range: 0 to 72 cmH20
Resolution: 1 cmH20 from 0 to 30 cmH20
2 cmH20 from 30 to 72 cmH20
Repeatability: + 1 cmH20 or + 5% whichever is greater. Breath to breath

Manual Breath
Range: X1

Assist Sensitivity
Range: 0.2 to 5.0 L/min
Resolution: 0.2 at 0.2 L/min increasing to 0.5 at 5.0 L/min

Accuracy:Not a calibrated scale, minimum setting accuracy is £ 0.1 L/min

Over Pressure Relief

Range: (Pressure at the patient wye): 15
to 75 cmH20
Resolution: 2 cmH20 stability (repeatability) +4 cmH20
%0, Blending
Range: 21 to 100% Oxygen concentration
Resolution: 1%
Accuracy: + 3% oxygen
APNEA Interval
Range: 5, 10, 20, or 30 seconds
Accuracy: + 1 second

Alarms
Alarm Loudness
Range: Min. to Max. 60 to 75 db(A)
High Breath Rate
Range: 3 to 255 BPM
Low PEEP/CPAP
Range: -5 to 30 cmH20

12342 Revision B November 2004
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Low Inspiratory Pressure
Range: 1 to 65 cmH20

Patient Circuit
LED On/Off

Failed to Cycle
LEd On/Off

Low Gas Supply
LED On/Off

Apnea
LED On/Off

Settings Incompatible
LED On/Off

Pressure Settings Incompatible

LED On/Off

Prolonged Inspiratory Pressure

LED On/Off

Flow Sensor
LED On/Off

Low Battery
LED On/Off

Alarm Silence

60 seconds

Visual Reset
Push Button

High Pressure Limit
Range: 10 to 75 cmH20

L2342
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Line Power
Green/Red LED

Monitors

Total Breath Rate

Range:

Resolution:

0 to 255 BPM

1 BPM from 0 to 100 BPM

2 BPM from 100 to 150 BPM
3 BPM from 150 to 255 BPM

Exhalation Minute Volume

Range:

resolution:

Accuracy:

0 to 30.0 L/min

0.01 L/min from o to 1.00 L/min
0.02 L/min from 1 to 2.00 L/min
0.05 L/min from 2 to 5.0 L/min
0.10 L/min from 5 to 10.0 L/min
0.20 L/min from 10 to 30.0 L/min

Accuracy of the exhaled minute volume is a function of both
volume and breath rate. To evaluate the performance of this
monitor the accuracy of both tidal volume and breath rate must
be combined

Exhaled Tidal Volume

Range:

Resolution:

Accuracy:

0 to 500 ML
0.1 ML from 0.0 to 99.9 ML
1.0 ML from 100 to 500 ML

+ 1 ML or = 10%, whichever is greater

% of Tubing Leakage

Range:
Resolution:

Accuracy:

0 to 100%
1%
+2%or+1ML

Inspiratory Time

Range:
Resolution:

Accuracy:

0 to 3.10 seconds
0.01 seconds

+ 0.02 seconds

L2342
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Expiratory Time
Range: 0 to 99.9 seconds
Resolution: 0.01 seconds from 0 to 99.9 seconds

0.10 seconds from 10.0 to 99.9 seconds

Accuracy: + 0.02 seconds

|:E Ratio

Range: 9.9:111t01:9.9

Accuracy: 1 0.1 or £ 20 mseconds, whichever is greater

Peak Inspiratory Pressure

Range: 0 to 99 cmH20
Resolution: 1 cmH20
Accuracy: + 2 cmH20 or £ 5% of reading, whichever is greater

Mean Airway Pressure

Range: 0 to 75 cmH20
Resolution: 0.5 cmH20
Accuracy: + 2 cmH20 or + 3% of reading, whichever is greater

Inlet O, Pressure

Range: 0 to 100 PSIG
Resolution: 1 PSIG
Accuracy: + 5 PSIG

Proximal Airway Pressure

Range: -10 to 100 cmH20
Resolution: 1 cmH20
Accuracy: + 1 cmH20 from -10 to 20 cmH20

+ 2 cmH20 from 20 to 65 cmH20
+ 3 cmH20 from 65 to 100 cmH20

Hourmeter

Range: 0 to 99,999 hours
Resolution: 0.1 hour
Accuracy: + 2% of reading

12342 Revision B November 2004
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Breath Type (Patient Initiated)
LED

Test
Push Button

Battery
LED On/Off

Preset Values

Minimum Expiratory Time
Maximum Inspiratory Time
Maximum settable |:E Ratio
Model
Classification
Degree of Protection
Electric Shock
Harmful Ingress of Water
Degree of Safety of Application
in Presence of Flammable Anesthetics

Mode of Operation

Emissions/Susceptibility

150 milliseconds
3.10 seconds
4:1

9300

Class 1

Type B
None (Ordinary Equipment)

None

Continuous

This ventilator has been tested to conform to the following specifications:

MIL-STD-461D:1993,MIL-STD-462D:1993, EN55011:1991, IEC 1000-4-2:1994, |IEC
1000-4-3:1994, IEC 1000-4-4:1994, IEC 1000-4-5:1994, QUASI-STATIC:1993

This ventilator is designed and manufactured to comply with the safety requirements
of IEC 601-1, IEC 601-2-12, CAN/CSA-C22.2 No. 601.1-M90, and UL 2601-1.

Outputs

Digital
(see Section 10, Page 1)

Analog

Proximal Pressure

RS-232 Bi-Directional

-10 to 100 cmH20, 1 cmH20/25 mv

L2342
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Proximal Inspiratory/Expiratory Flow -40 (expiratory) to 40 (inspiratory) L/min, 1
L/min/50 mv

Breath Phase 1 “Logic” signal; 0, 5V
Remote Nurse Call 0.5 amps max at 24 vdc max
Pneumatic
Auxiliary Blended Gas Outlet 7 to 17 psig, 0 to 8 L/min
Inputs
Electrical
Supply Ratings
Voltage: 100V 80 to 110 VAC
120V 96 to 132 VAC
220V* 176 to 242 VAC
240V 192 to 264 VAC
Current: 100V 1.0 A maximum
120V 1.0 A maximum
220V 0.5 A maximum
240V 0.5 A maximum
Frequency: 100V 50/60 Hz
120V 50/60 Hz
220V 50/60 Hz
240V 50/60 Hz
Fuses: 100/120V TO.5A,5x20 mm

230/240V T0.25A,5x20 mm
* For 220V operation, set the power entry module selector switch to 230V setting.

Pneumatic
Oxygen and Air 30 to 80 psig, 50 L/min Supply Ratings

Physical Dimension and Shipping Information

Ventilator Weight 27 Ibs., 12 kg
Graphics Display Weight 5.5 Ibs.
Pedestal Stand Weight 9 Ibs.
Compressor Weight 110 Ibs.
L2342 Revision B November 2004
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Ventilator Dimensions
Graphics Display Dimensions
Pedestal Stand Dimensions

Compressor Dimensions

Shipping Weight Including Ventilator
Graphics Display
Pedestal Stand

Compressor

Shipping Dimensions
Ventilator

Graphics Display

Pedestal Stand

Compressor

13.5"Wx10"Dx 11" H
13"Wx25"Dx9.5"H
24" x 40.5" H

22"W x 21.5"D x 36" H

38 Ibs.
11 Ibs.
12 Ibs.
122 Ibs.

18"Wx18"Dx 19" H
16" Wx13"Dx 11"H
25" Wx5"Dx45"H

26" W x 22" D x 40" H

Environmental Specifications

Temperature
Storage and Shipping
Checkout and Operating

Altitude

Checkout, Operating,
Transport and Storage
Humidity

Storage and Shipping
Checkout and Operating

-40 to 158 °F (-40 to 70 °C)
50 to 104 °F (10 to 40 °C)

0 to 9,000 feet (14.7 to 10.5 PSIA/760 to 543 mm Hg)

0 to 99% Relative Humidity — Non-condensing

0 to 95% Relative Humidity — Non-condensing

Method of Sterilization/Disinfection

NOTE

See also the BEAR CUB™ 750vs Infant Ventilator Instruction Manual Cleaning and

Maintenance (section 7)

L2342
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Cleaning

External Surfaces

All external surfaces of the ventilator shall be able to be wiped clean with the
following compounds:

A. Isopropyl Alcohol
B. Chlorine Compounds Maximum Concentration: 1:10
C. Quaternary Ammonium Compounds Maximum Concentration: 1:500

NOTE

These compounds are diluted by volume in water.

Sterilization

All parts of the ventilator that can come in contact with the patient expiratory gas and
all parts of the breathing circuit external to the ventilator shall be sterilizable or
disposable.

Methods of Sterilization

Ethylene oxide, maximum temperature 130 °F (54 °C)
Steam sterilization, maximum temperature 250 °F (121 °C)

Liquid Sterilization
1. Cidex
Minimum sterilization cycles before part replacement:
1. Patient Circuit, Exhalation Manifold:
Ethylene Oxide 240 cycles
Steam Sterilization 240 cycles

Liquid Sterilization 240 cycles

2. Flow Sensor:

Ethylene Oxide 6 months
Liquid Sterilization 6 months

Pasteurization (using mesh bag) 6 months

3.  All other sterilization components:

Ethylene Oxide 120 cycles or 1 year
Steam Sterilization 120 cycles or 1 year

Liquid Sterilization 120 cycles or 1 year
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Chapter 2: Theory of Operation

Overview

This section describes the operating theory of the BEAR CUB™ 750vs Infant
Ventilator. The BEAR CUB™ 750vs ventilator can be classified as a micro-
processor controlled, time cycled, pressure limited, dual flow, neonatal/pediatric
critical care ventilator. Breaths are initiated either by the ventilator (controlled), by
patient activity (assisted), or by the operator (manual).

The top level block diagram (figure 2-1) graphically illustrates the overall structure of
the ventilator.

OPTIONAL GRAPHIC
DISPLAY
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DC Power
RS-232 = > ‘
Nurse call = - Control & Alarm Settings
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Analog Outputs
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Alarm Volume

ELECTRONICS
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Oxygen > = Proximal Pressure/Purge Flow
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(1)  Both Flow Controls have electronic "position" indicators
(2) Transducer Signals to the Electronics
(3) Control Signals to the Pneumatics

Figure 2-1: Top Level Block Diagram
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Figure 2-2: Pneumatics System Schematic
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Ventilator pneumatics - General description

Figure 2-2 shows the schematic diagram of the BEAR CUB™ 750vs Pneumatics
System. The pneumatics interface to the electronics is achieved using various
actuators (solenoids) and transducers. The Pneumatics System consists of eight (8)
main subsystems: Gas Inlet and Conditioning, Oxygen Blender System, Flow
Control, Sub-Ambient/Overpressure Relief system, Exhalation Valve/Pressure
Control, Pressure Monitoring, the Proximal Airway Purge System, and the Auxiliary
Gas Outlet.

Gas Inlet Conditioning

Compressed air and oxygen sources, supplied in the pressure range of 30 to 80
psig, are connected to the standard DISS male-threaded fittings on the back panel of
the ventilator.

Incoming air passes through a coalescing filter housed in the Air Inlet Water Trap.
Particulate matter down to .3 micron in size, and aerosols down to .75 micron, are
trapped. Both gases, air and 02, pass through sintered metal filters.

Supply pressures are monitored and displayed by the ventilator via pressure
transducers and the system electronics. The system will trigger an alarm if either Air
or O, pressure drops below 24(x2) psig, and the alarm will reset when the pressures
are above 30 psig.

From the Air Inlet Water Trap and internal filters, the air and oxygen enter the in-line,
one way Check Valves which prevent flow from exiting through an inlet if that source
is removed.

Blender

Air and O, pressure are regulated to 17 psig and are balanced to each other for
accurate blending of gases in the O, blender.

In the event of a failure of either of the supply gases, one of a pair of crossover
check valves will open to permit continued operation. Oxygen blending will not be
maintained in this condition, and the patient gas flow and pressure may decrease, by
less than 10%, depending on settings.

To ensure accurate oxygen blending at low patient flow rates, a bleed valve
maintains a minimum flow through the blender.

Flow Control Valve

Two flow control valves are switched by a solenoid valve to create Inspiratory and
Base Flow. Each valve controls flow from 1 to 30 L/min. Each flow control valve is
geared to a potentiometer. The potentiometer provides an electronic signal to the
microprocessor; this flow is then displayed on the front panel corrected to set
barometric pressure.
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NOTE

The Inspiratory Flow and Base Flow displayed on the Front Panel are independent of
the flow readings taken by the flow sensor.

AOPR Valve/Sub-Ambient Valve/ Dump
Solenoid

Maximum pressure to the patient can be limited using the Adjustable/Over Pressure
Relief valve. The mechanical, user adjustable, pressure relieving valve can be set
from 15 cmH,0 to 75 cmH,0O. A patient effort of -3 cmH,0O allows the patient to
breathe air through the Sub-Ambient valve.

A Dump Solenoid is activated upon detection of an obstruction in the expiratory leg
of the patient circuit. Activation of the solenoid opens the Dump Valve to the
atmosphere. The solenoid is controlled by software which monitors system
pressures. Depending upon flow rate, patient circuit pressure will drop to 5 cmH,O
or less.

Auxiliary Gas Outlet

The auxiliary gas outlet provides blended gas for use with a nebulizer, or for manual
ventilation. The connection of auxiliary gas is achieved via a DISS O, fitting. To
inhibit overpressure in the system due to a mistaken connection to high pressure
oxygen supply, a check valve in line allows only one direction of flow. Auxiliary gas
flow levels can range from 0 to 8 L/min. This flow will not be interrupted by a
disruption in electrical power (therefore, use of a manual resuscitation bag could be
initiated if needed).

Pressure Control System

The BEAR CUB™ 750vs Infant Ventilator ventilates the patient between two
pressure levels: Positive End Expiratory Pressure (PEEP) and Peak Inspiratory
Pressure (PIP). Inspiratory Pressure must always be above the PEEP pressure for
ventilation to occur. The PIP pressure is manually set by the user at a level of O to
72 cmH,0 (measured at the patient wye). The PEEP valve can be set from 0 to 30
cmH,0. A solenoid valve switches reference pressure to the Exhalation Valve. An
exhalation assist jet venturi compensates for flow resistance in the exhalation limb of
the patient circuit to allow 0 cmH,O PEEP setting at up to 10 L/min of Base Flow (to
less than 4 cmH,0 at 20 L/min). At low levels of Base Flow, the PEEP control must
be set appropriately to prevent negative patient circuit pressures.

The patient circuit has a proximal airway line for monitoring patient pressure. This
proximal airway line provides a link to the control electronics and software. It also
functions as a pneumatic servo control line to the exhalation valve. Only tubing that
is 1/8 inch in diameter is to be used in the proximal airway system. Any other
diameter tube may cause patient circuit pressure to become less stable.

A purge flow (100ml/min) of blended gas through the proximal airway tube is used to
prevent the migration of moisture and patient contamination into the ventilator.
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Exhalation Valve

The Exhalation Valve regulates flow out of the patient circuit. Exhaled patient gases
flow through the expiratory leg of the patient circuit, past the Exhalation Valve
diaphragm and seat, and out to the atmosphere. The Exhalation Valve is a
pneumatic servo controlled regulator. Within the Exhalation Valve, Proximal pressure
and Control pressure (which alternates between PIP and PEEP reference pressure
depending on the breath phase) are separated by a Control diaphragm. If Control
pressure is higher than Proximal pressure, the Control diaphragm will move the
control pin to close the Exhalation Valve diaphragm. When Proximal pressure
equals PIP/PEEP Control pressure, the diaphragm will open slightly to maintain the
PIP/PEEP level. At exhalation, Control pressure drops to PEEP reference pressure
which causes the Control diaphragm to retract the control pin opening the Exhalation
Valve diaphragm. Proximal pressure then drops to the PEEP level and stabilizes.

Flow Sensor

The BEAR CUB™ 750vs Infant Ventilator flow sensor reads gas flow while sensing
flow direction. The flow is calibrated to 37 °C, ambient pressure, and assumes 100%
humidity. Inhaled flows, exhaled flows, and volumes are monitored with control
electronics through the flow sensor. The flow sensor enables the ventilator to trigger
a breath based upon inspired flow. The patient effort (in L/min) required to initiate a
breath can be adjusted (.2 to 5 L/min) using the assist sensitivity setting. The flow
sensor also enables the ventilator to display on the front panel the percentage of
endotracheal tube leak based upon inhaled and exhaled volume measurements.

The flow sensor operates on the principle of hot wire anemometry. The hot wire flow
sensing system is a constant temperature device. The bidirectional operation is
achieved with two platinum wires. The two wires are positioned in the same plane
with a pin installed between them. The upstream wire will cool more rapidly than the
downstream wire. Therefore more current will be required to maintain a constant
preset temperature. The electronics interprets this higher current in the upstream
wire to determine both flow and flow direction. This measured flow rate is then
integrated over time by the ventilator’'s microprocessor to yield inhaled and exhaled
volumes.

The flow sensor reads from 0.2 to 40 L/min, calibrated from 0.2 to 25 L/min, and
indicates to 40 L/min. Each Flow Sensor Cable Assembly contains an electronic
memory circuit (an E2PROM) which stores calibration data for the unit. Therefore,
the sensor will function with the electronic circuit of any BEAR CUB™ 750vs Infant
Ventilator without the need for a system calibration.

Ventilator Electronics

The major components of the electronics system include the Display PCB, the
Control PCB, and the Power Supply.

The Display circuit board is the user interface for the ventilator electronics. Ventilator
controls and alarms are set by the clinician, and Monitors feed current ventilator
status back to the display.
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The Control circuit board includes the Monitor MCU and Control MCU. The Control
board drives the system solenoids which control breath phase, flow, and pressure.
This is achieved using front-panel settings from the display board, as well as
incorporating its own real-time pressure and flow readings. The Control board also
enables bidirectional (digital) communication to the optional Graphic Display in order
to chart ventilator data. Also, analog outputs proportional to pressure and flow, plus
a breath phase signal are provided to the back panel. The electronics to drive and
read the flow sensor are also contained on the Control PCB.

Power Supply

The Power Supply converts the AC line voltage to DC voltages for the electrical
system. AC line voltages of 100, 120, 230, and 240 volts (at frequencies from 50 to
60 Hertz) can be used as input power. Five DC voltages are used in the ventilator
electronics: 5,7, 10, -10 and 22 VDC. All power levels that are high enough to pose
an ignition hazard in the presence of oxygen concentrations greater than 21% are
housed in a separate enclosure from the rest of the system. If input power fails, a 12
volt rechargeable, sealed, lead-acid battery is included to provide a minimum of 30
minutes of ventilator operation. A two-level battery charger circuit is contained on
the Power Supply PCB in order to keep the battery on continuous charge whenever
the ventilator is plugged into an AC outlet.

Ventilator Software

The BEAR CUB™ 750vs Infant Ventilator is a shared processor system,
incorporating two Motorola 68HC11 microcontroller units (MCU), the Monitor and the
Controller. Each processor, and thereby its software, have specific and duplicated
tasks. Each processor is based on a 2.5 m-sec timer interrupt, referred to as a ‘tick.’
The Controller directs basic control of the ventilator based on operational settings
communicated from the Monitor MCU, as well as on pressure transducer, and flow
sensor data read on its own 8 bit Analog to Digital (A/D) converter. The Monitor has
the following functions: (1) reads the front panel switches, back panel switches, and
potentiometers, (2) monitors ventilator performance as well as the performance of
the Controller MCU, (3) transmits front panel status to the Controller, (4) receives
performance data back from the Controller, and (5) transmits display data and
annunciator status to the front panel.

During power-up, both processors perform RAM (Random Access Memory), and
ROM (Read Only Memory) tests to verify integrity of these two memory systems.
Solenoid and Control Potentiometer continuity are also tested during power-up by
the Control and Monitor processors respectively. Continuous communication checks
between the two processors are used to verify functionality of each sub-system. If
an error is detected, either processor has the ability to shutdown the ventilator while
enabling the audible and visual Failed to Cycle alarms. These systems, among
others, are provided to reduce the possibility of a software/hardware error leading to
an undetected hazardous condition.
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Chapter 3 OVP Recommended Service

Operational Verification

Operational Verification should be performed between patient use or a minimum of
once each month. Verification may be done by a qualified operator, Allied Healthcare
Trained Hospital Service Technician or Allied Healthcare Technician. Verification is
intended to be done in the hospital. If done by an Allied Healthcare Technician,
there will be a charge.

Certain procedures such as a verification of the alarm circuits should be performed at
least once every 24 hours that the unit is in clinical use. Refer to the BEAR CUB™
750vs Infant Ventilator instruction manual for details.

Do not use the ventilator unless it passes all the steps in the Operational Verification
Procedure.

Equipment Required

Infant Test Lung P/N 52000-40027
Patient Circuit P/N 50000-01147
Oxygen Analyzer

Rubber Stopper

Stop Watch

CAUTION

If any of the following procedures fail to producer the results as outlined in this
document, disconnect the ventilator and contact your authorized VIASYS Healthcare
service technician.
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Table 3-1: Standard Settings

Mode SIMV

Rate 30 BPM
Inspiratory Pressure 40 cmH20
Inspiratory Flow 15 L/min
PEEP/CPAP 0 cmH20
Inspiratory Time 0.8 seconds
Base Flow 5 L/min
Assist Sensitivity MAX

02% 21%
Apnea 10 seconds
Low PEEP/CPAP Alarm -3 cmH20
Volume Limit™ 300 ml
High Pressure Limit 50 cmH20
Low Inspiratory Pressure Alarm 30 cmH20
High Breath Rate Alarm 40 BPM

Table 3-2: Rate

Set Rate Inspiratory Time Using stop watch verify Breath Rate
10 BPM 3 seconds 10 £ 2 BPM
40 BPM 1 second 40 + 3 BPM
80 BPM 0.4 seconds 80 + 4 BPM
120 BPM 0.1 seconds 120 + 6 BPM
Table 3-3: Exhalation Time and I/E Ratio Table
Rate Set Inspiratory time Verify Exhalation Verify I/E Ratio
Time
10 BPM 3.00 seconds 3.0+ 04 sec 1:1.0+£0.3
75 BPM 0.40seconds = - - - - - - - - 1:1.0+£0.3
150 BPM 0.10seconds |- - - - - - - - 1:3.0+04
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WARNINGS

The following warnings must be read and understood before performing the
procedures described in this section.

Under no circumstances should this medical device be operated in the presence
of flammable anesthetics or other volatile materials due to a possible explosion
hazard.

Liquid spilled or dripped into the unit may cause damage to the unit or result in
an electrical shock hazard.

Oxygen vigorously accelerates combustion. To avoid violent ignition, do not use
any gauges, valves, or other equipment that has been exposed to oil or grease
contamination.

Do not release this medical device if any alarm/alert function is inoperative. To do
so could result in a malfunction without warning, possibly resulting in personal
injury, including death or property damage. Refer the unit to a Allied Healthcare
Authorized Service Technician or a Allied Healthcare Trained Hospital Service
Technician.

All tubing and fittings used to connect high pressure gas (air and oxygen) from
the source to the test equipment and from the test equipment to the device being
tested must be capable of withstanding a minimum supply pressure of 100 psi
(7.03 kg/cm2). The use of tubing and fittings not capable of withstanding this
pressure could cause the tubing to rupture, resulting in personal injury or
property damage.

When verifying the operation of this medical device, do not breathe directly from
the machine. Always use a fresh bacterial filter and test circuit. A hazard to the
health of the service person may result.

If any of the following procedures cannot be verified as outlined in this document,
do not use this device on a patient and refer it to Allied Healthcare or a Allied
Healthcare Authorized Service Facility or a Allied Healthcare Trained Hospital
Service Technician.

CAUTIONS

Do not sterilize the ventilator. The internal materials are not compatible with
sterilization techniques.

Do not use MEK or Trichloroethylene, as damage to surface may result. Do not
allow any liquid to spill or drip into the ventilator.

Circuit boards are subject to damage by static electricity. Do not touch
components, circuit, or connector fingers with hands. Handle only by edges.

Before using any test equipment [electronic or pneumatic] for calibration procedures
[other than operational verification], the accuracy of the instruments must be verified
by a testing laboratory. The laboratory master test instruments must be traceable to
the NIST (National Institute of Standards Technology) or equivalent. When variances
exist between the indicated and actual values, the calibration curves [provided for
each instrument by the testing laboratory] must be used to establish the actual
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correct values. This certification procedure should be performed at least once every
six months. More frequent certification may be required based on usage and.....???

Test Procedures

1.

10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

Set up the ventilator with a standard infant test circuit. Plug the end of circuit
with rubber stopper.

Set the ventilator to standard settings per Table A. Ensure overpressure relief
valve is set to maximum pressure. Connect air, oxygen, and AC power to
ventilator.

Press the TEST button, verify all indicators and digits illuminate.

Verify rates per Table B. While doing rate verification you will get a rate alarm.
Press the alarm silence button. Verify that the audible alarm is silenced and
the silence is canceled after 60 seconds + 10%. Return to standard settings.
Set mode to Assist Control.

Verify Exhalation Time and I:E Ratio per Table C. Return to standard settings.

Adjust Inspiratory Pressure to 25 cmH,0O. Verify activation of Low Pressure
alarm.

Increase Inspiratory Pressure to 50 cmH,0. Verify High Pressure alarm and
limit.

Return Inspiratory Pressure to 40 cmH,O. Push the Visual Reset button and
verify that the Low Pressure and High Pressure LEDs are canceled.

Occlude patient circuit limb going to the exhalation valve. Verify that a
prolonged inspiratory alarm occurs.

Increase ventilator rate to 45 BPM. Verify that the High Rate alarm activates.
Decrease rate to 4 BPM. Verify that the apnea alarm activates.

Set ventilator rate to 70 BPM. Verify that the Incompatible Setting alarm
activates. Return rate to 30 BPM.

Push the Pressure Selector button to read air pressure. Verify reading is within
5 PSI of input pressure.

Push the Pressure Selector button to read O, Pressure. Verify reading is
within 5 PSI of O, supply pressure.

Disconnect air supply. Verify that the Low Gas Supply alarm activates.
Reconnect air supply.

Disconnect O, supply. Verify that the Low Gas Supply alarm activates.

Disconnect the air supply. Verify that the fail to cycle alarm activates.
Reconnect the air and O, supplies.

Connect an O, analyzer inline. Verify that the FIO, is within £ 3% at the
following settings: 21%, 60%, 100%. Remove O, analyzer.

Adjust the rate to 10 BPM. Turn the Low PEEP/CPAP alarm to 5 cmH,0.
Verify that the Low PEEP/CPAP alarm activates. Return the Low PEEP/CPAP
alarm to -3 cmH,0.

Disconnect the AC power. Verify that the audible alarm activates and the line
power LED illuminates red within 10 seconds. Push the Visual Reset button.
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21.

22.

23.

24.

Verify that the audible alarm is canceled and the unit continues to function.
Reconnect the AC power.

Connect the circuit to the infant test lung. Set the Volume Limit to 25ml. Verify
That the tidal Volume readout is 25 ml £ 20%.

Disconnect the Flow Sensor cable from the ventilator. Verify that the flow
sensor alarm activates, assist sensitivity window is blank, and that the
monitored volume and volume limit displays show dashes. Reconnect the flow
sensor cable, verify audible alarm cancels, assist sensitivity window
illuminates, and volume digits return.

Turn Assist Sensitivity to MIN. Squeeze and release the patient circuit. Verify
that the unit will assist and that Patient Initiated LED is illuminating.

Disconnect the patient circuit from the test lung. Verify that both audible and
visual Low Inspiratory Pressure alarms are activated. Verify that the Alarm
Loudness can be varied from minimum to maximum, but the alarm cannot be
turned off.
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Figure 3-1: Bear Cub 750 US with Patient Circuit
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Exterior Inspection and Cleaning

Inspect all cords, connectors, and fittings. Inspect the case for any cracks or other
damage.

Exterior Cleaning

1. Before any cleaning of the ventilator, disconnect WALL AC.

2. Clean the exterior of the ventilator with an appropriate bactericidal or
germicidal agent. Care should be exercised not to allow any liquid to penetrate
the inside of the ventilator.

CAUTION

Do not use Methyl Ethyl Ketone (MEK) or Tricloroethylene, as damage to surfaces
will result. Do not allow any liquid to spill or drip into the ventilator.

Plugs and Cables

Plugs and cables may be wiped down with an appropriate bactericidal or germicidal
agent.
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OVP Checklist

This checklist is for use during the BEAR CUB™ 750vs Operational Verification Procedure.

Serial Number
Service Location

Hour meter reading
Service Organization

Today’s date

Address Address
City/State/Zip City/State/Zip
Contact Contact
Phone ( ) Phone ( )
Verification Steps
STEP PASS @ FAIL STEP PASS | FAIL
Indicator Verification ] ] 02 Pressure Reading ] ]
Verification
Breath Rate Verification ] [l Low Gas Supply ] ]
Verification(Air)
Alarm Silence, Reset Verification | [] ] Low Gas Supply Verification | [] ]
(02)
Exhalation Time, |:E Ratio ] ] Fail to Cycle alarm ] ]
Verification verification
Low Pressure alarm Verification | [ ] ] FIO2 verification (21%, 60%, | [] ]
100%)
High Pressure alarm/Limit ] ] Low PEEP/CPAP alarm ] ]
Verification verification
Pressure LED reset ] ] AC power loss verification ] ]
Prolonged Inspiratory alarm ] ] Tidal Volume Limit ] ]
verification verification
High Rate alarm verification ] ] Flow Sensor alarm ] ]
verification
Apnea alarm verification ] ] Patient Triggering verification [ ] ]
Incompatible setting alarm ] ] Alarm loudness verification ] ]
verification
Air Pressure reading verification | [ ] ]
ADD Warning ???7?7?
Signature
PROCEDURE COMPLETE
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Chapter 4 Calibration
(for software releases 2 and 3 only)

Introduction

The information in this section is intended for use by a factory trained service
technician. Before opening the console or removing assemblies to perform
calibration, a reference should be made to the Instruction Manual and Sections 1, 2,
3, and 7 of this Manual to assure that the ventilator is being properly utilized.

WARNINGS

The calibration procedures contained in this section must be completed when
any part/assembly has been removed and/or replaced. Failure to do so could
result in ventilator malfunction and injury or death to the patient.

After calibration and/or replacement of any assembly(ies), always perform the
Operational Verification Procedure (Section 3), then allow a "BURN-IN" period
and repeat the Operational Verification Procedure.

Oxygen vigorously accelerates combustion. DO NOT use any gauges, valves or
other equipment that has been exposed to oil or grease contamination to avoid
violent ignition.

Hazardous voltages exist within the ventilator. Always observe appropriate
safety precautions when working on the ventilator while the machine is
connected to an electrical power source to prevent possible accidental injurious
electrical shock.

When high pressure gas sources are connected to the ventilator, always use
extreme caution when attempting to measure internal pressures. Abnormal
conditions may exist where measured pressures exceed the burst pressure of
the gauge, resulting in possible injury.

NOTE

The Operational Verification Procedure (OVP) is always performed prior to use of
this section.

CAUTION

Before using any test equipment (electronic or pneumatic) for calibration
purposes (other than operational verification), the accuracy of the instruments
must be certified by a testing laboratory. The laboratory master test instruments
must be traceable to the US Bureau of Standards or equivalent. When variances
exist between the indicated and actual values, the calibration curves (proved by
the testing laboratory) must be used to establish the actual correct values. This
certification procedure should be performed at least once every six months. More
frequent certification may be required based on usage and environment.
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NOTE

If problems are incurred in obtaining the calibration performance, refer to
Troubleshooting (Section 7) or contact your dealer or VIASYS Healthcare Service
Facility.

Pressure Transducers and Flow Control Valve
Calibration

Turn OFF the ventilator and disconnect tubing to the Pressure Transducers on the
Control PCB. Press and hold the diagnostic switch on the Control PCB while turning
the ventilator ON to enter Transducers and Flow Calibration routines. Throughout
calibration, the TEST key is for advancing the calibration number; VISUAL RESET is
for backing to previous calibration, and the MANUAL BREATH key is for recording
calibration data. The calibration number and message are displayed in the Breath
Rate and Monitored Time/I:E Ratio windows respectively. Data (when applicable) is
displayed in the Monitored Pressure window. Refer to the following (See table 4-1)
to calibrate the transducers on the Control PCB:

Table 4-1: Control PCB Transducer Calibration

Transducer Calibration Number  Message Input Static Pressure
Machine (port B) doo nP00 0 cmH20

do1 nP40 40 £ 0.2 cmH20
Differential (port B) do2 dP00 0 cmH20

do3 dP40 40 + 0.2 cmH20
Proximal (port B) do4 pP00 0 cmH20

do5 pP40 40 + 0.2 cmH20
02 (A2) d0o6 0PO0 0 PSIG

do7 0P40 40+ 0.2 PSIG
AIR (A1) do8 APOO 0 PSIG

do9 AP40 40 £ 0.2 PSIG

NOTE

The 40 cm/psi settings were 70 cm/psi prior to monitor firmware 511-02803-00.
When calibrating the pressure transducers, both pressure points (i.e. 0 and 40
cm/psi) must be read and the 0 cm/psi reading must be obtained first.

1. Check the accuracy of the five pressure transducers per table 4.2. The
window shows the pressure readings monitor pressure.

2. Press the TEST key to advance the calibration number to the Display Set
Altitude Test, then press the MANUAL BREATH key until the number in the
PRESSURE window indicates the altitude at which the Flow Control valve
calibration is to be performed (expressed in units of 100 ft). Then advance to
the next test number and power down.

3. Re-connect tubing to the transducers on the Control PCB; apply Air and O2
(approximately 50 psi) to UUT. Use an RT-200 to measure flow at the TO
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PATIENT port. To calibrate the Flow Control Valve, press the TEST key to
advance the calibration number; then set flow as specified and press the
MANUAL BREATH key to record data. Calibrate Base Flow, then Calibrate
Inspiratory Flow.

Table 4-2: Calibration

Transducer Calibration Number Message Input Static Pressure
Differential (port B) d10 0x1 0 cmH20

d10 50+ 1 50 £ 0.5 cmH20
Machine (port B) d11 0x1 0 cmH20

d11 50 £ 1 50 £ 0.5 cmH20
Proximal (port B) d12 0x1 0 cmH20

d12 50 £ 1 50 £ 0.5 cmH20
AIR (A1) d13 502 50 £ 0.2 PSI
02 (A2) d14 502 50 + 0.2 PSI
NOTE
The pressure display occasionally flickering 1 digit beyond the tolerance is
acceptable.
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Table 4-3: Diagnostic Function

NUMBER FUNCTION

00 Calibrate pmach @ 0 cmH,0
01 Calibrate pmach @ 40 cmH,0
02 Calibrate pdelta @ 0 cmH,0
03 Calibrate pdelta @ 40 cmH,0
04 Calibrate proxp @ 0 cmH,O
05 Calibrate proxp @ 40 cmH,0
06 Calibrate O2p @ 0cmH,O
07 Calibrate O2p @ 40 cmH,O
08 Calibrate airp @ 0cmH,O
09 Calibrate airp @ 40 cmH,0O
10 Display pdelta
11 Display pmach
12 Display proxp
13 Display airp
14 Display Ozp
15 Display/Set Altitude
16 Calibrate Base Flow @ 1 L/min*
17 Calibrate Base Flow @ 2 L/min*
18 Calibrate Base Flow @ 5 L/min*
19 Calibrate Base Flow @ 15 L/min*
20 Calibrate Base Flow @ 25 L/min*
21 Calibrate Base Flow @ 30 L/min*
22 Calibrate Insp Flow @ 1 L/min*
23 Calibrate Insp Flow @ 2 L/min*
24 Calibrate Insp Flow @ 5 L/min*
25 Calibrate Insp Flow @ 15 L/min*
26 Calibrate Insp Flow @ 25 L/min*
27 Calibrate Insp Flow @ 30 L/min*
*+0.5 L/min

NOTE

Diagnostic numbers can only be accessed by depressing the diagnostic switch on

the Control PCB while turning the Ventilator ON.
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Table 4-4: Inspiratory Flow Calibration

Flow Flow Flow Flow Flow Flow Flow Flow Flow

Sea Level 500 feet 1000 feet 1500 feet 2000 feet 2500 feet 3000 feet 3500 feet 4000 feet
2.00+ .02 2.02+ .02 2.04+ .02 2.05+.02 2.08+.02 2.10+.02 2.12+.02 2.14+ .02 2.16+ .02
5.00+ .03 5.05+.03 5.10+.03 5.14+.03 5.19+ .03 5.24+ .03 5.29+.03 5.33+.03 5.38+.03
15.00+ .1 151+ .1 153% .1 154+ 1 155+.1 157+ 1 15.8+.1 159+.1 16.1+ 1
25.00% .2 252+ .2 254+ 2 256+ .2 258+.2 26.0+.2 26.2+ .2 26.4+.2 26.6%.2
30.00+ .2 30.2+.2 30.5% .2 30.7+.2 309+.2 31.2+.2 314+ .2 316+.2 31.9+.2
Flow Flow Flow Flow Flow Flow Flow Flow Flow
Sealevel 4500feet 5000 feet 5500 feet 6000 feet 6500 feet 7000 feet 7500 feet 8000 feet
2.00£ .02 218+ .02 2.20+ .02 2.23+.02 2.26+ .02 2.29+ .02 2.31+£.02 2.34+ .02 2.37+.02
5.00+ .03 5.44+ 03 5.5% 1 5.6 .1 5.6+ 1 57+ 1 5.8+ 1 5.8+ .1 5.9+ .1
15.00+ .1 16.2+ .1 16.4+% .1 16.6+.1 16.7+.1 16.9% 1 171+ .1 17.3t.1 175+ 1
25.00% .2 269+ .2 271+ .2 274+ 2 27.7+.2 28.0x.2 28.3+.2 28.6+.2 28.9%.2
30.00+% .2 321+ .2 324+ 2 32.7+.2 33.0+£.2 334%.2 33.8+.2 34.1+.2 34.5+.2

Air and O, Regulator Balance

Objective

To define the calibration requirements for balancing the Air and O, Regulators.

Equipment

Pressure gauge, 0 - 30 psig, £ 1/4% F.S.

Differential pressure gauge, 2 - 0 - 2 cmH,0, £ 5% F.S. Flow meter, 0 - 10 L/min, %
3% F.S.

Requirements

Regulator and Bleed Valve Adjustment:

Set up per Standard Test Settings except set MODE to STANDBY

Set O, Blender as noted (Table 4-5)
Set O, supply pressure to 50 psi

Patient circuit may be omitted

L2342
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Table 4-5: Regulator Balance

O, Blender .
Component Setting Requirement
Air Regulator 100% 17.0 = 1 psig
Adjust O, regulator to obtain a
O, Regulator 60% pressure balance with the air
regulator within 2 cmH,0.
With Base Flow Control Valve
o set to minimum, Bleed Valve
Bleed Valve 60% exhaust shall equal 3.5-5.5
L/min.
Air Regulator 60% Incrgase Base Flow rate to
maximum.
Regulators shall remain
02 Regulator balanced within 2 cmH,0.
Bleed Valve Flow drops to less
Bleed Valve than .25 L/min.
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Table 4-6: Standard Test Settings

CONTROLS

Mode Assist/Control
PEEP/CPAP Pressure 0 cmH20
Inspiratory Pressure (PIP) 20 cmH20
Ventilator Rate 30 BPM
Inspiratory Time 1.00 second
Volume Limit 300 mL
Base Flow 5 L/min
Inspiratory Flow 15 L/min
Assist Sensitivity Mid Range
ALARMS

Low PEEP/CPAP Alarm -5 cmH20
High Breath Rate Alarm 255 BPM
Low Inspiratory Pressure Alarm 5 cmH20
High Pressure Limit Alarm 75 cmH20

FRONT OF VENTILATOR

Humidifier

Patient Circuit
Patient Resistance
Patient Compliance
Endotracheal Tube

Auxiliary Pressure Relief

VH-820 chamber, no water
Standard Allied Infant Circuit
Rp 20

C3

None

Fully closed (CW)

REAR OF VENTILATOR

Alarm Loudness Control
RS-232 Interface
Analog Output

Remote Nurses call
APNEA Alarm

Display Power Outlet
AC Line Voltage

02 Supply

Air Supply

Minimum
Open
Open
Open

30 seconds
Open

120 VAC
>35 PSI
>35 PSI

L2342
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Chapter 5 Schematics and Assemblies

COMPONENTS ON PCB, PART OF
ITEM 3, REMOVED FOR CLARITY

(ITEM 40) TYRAP ' D TO
CABLE ASSY, PWR SUPPLY

PARTIALVIEW
SHOWN

EXPLODED VIEW FOR GRAPHIC REFERENCE ONLY

& TORQUE TABLE

ITEM QTY THREAD IN-LB

NO. (REF) TORQUE

25 4 10-32 15 TO 18

50 2 6-32 1/4 TO 1/2 TURN
PAST INITIAL SEAT

51 1 10-32 15 TO 18

52 3 6-32 1/4 TO 1/2 TURN
PAST INITIAL SEAT

54 4 10-32 15 TO 18

55 2 10-32 15 TO 18

A DEPENDING UPON THICKNESS OF TRANSFORMER, ITEM 23, USE EITHER
ITEM 54 OR ITEM 55 TO ENSURE THREAD ENGAGEMENT IS .30 MINIMUM.

Figu

re 5-1:
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PART OF TRANSFORMER
ASSEMBLY, ITEM 23

oo

GIRSIRIGIROIRSG

Figure 5-2:
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TRANSDUCER SIGNALS - (DATA TO ELECTRONICS)

CONTROL SIGNALS - (DATA FROM ELECTRONICS)
() FLOW CONTROL SOLENOID
@ DUMP SOLENOID
@ EXHALATION SOLENOID

(1) OXVGEN PRESSURE TRANSDUCER

(&) MACHINE PRESSURE TRANSDUCER

(5) INSPIRATORY FLOW CONTROL VALVE POSITION
() BASE FLOW CONTROL VALVE POSITION

(7) rLow sensor

. DIFFERENTIAL PRESSURE TRANSDUCER

02 @
c_
<

November 2004

Figure 5-3:
Revision B

A
@ BLEED FROM REGULATOR TO EXHAUST INSPIRATORY PRESSURE COMPLIANGE
VALVE VOLLME RESISTANCE
1. ALL SOLENOIDS ARE ILLUSTRATEDINTHEIR |  [[E] = PPRereren cE @ COMPENSATOR
DEENERGIZED (POWER OFF) STATE. vnmw_wcnm :hw 7
| =t ) | L
= PEEP VALVE ._.m__.z_” - H < FROM ENT—
RENCE m
P
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11. ASSEMBLY PER ALLIED HEALTHCARE PRODUCTS INC. MANUFACTURING
WORHMANSHIP STANDARDS.

@ APPLY ASSEMBLY REVISION WHERE INDICATED.
13. REF SCHEMATIC DIAGRAM 54805-01881.

14. REF TEST PROCEDURE 51000-07499.

@ SEE SHEET 2 FOR HARDWARE TORQUE TABLE.

16. ON COMPONENT SIDE OF BOARD CUT TRACE BETWEEN D2-A AND Q1-G,
AND TRACE BETWEEN Q1-G AND RN1-3. ON SOLDER SIDE OF BOARD
CUT TRACE BETWEEN J1-9 AND C4. JUMPER J3-2 TO J3-3. JUMPER D2-A
TO AN1-3. CONNECT R19 BETWEEN Q1-G AND D2-A. CONNECT R20 IN
PARALLEL WITH R7. CONNECT Q5-E TO C4 (-). Q5-B TO R21. Q5-C TO J1-9,
AND OTHER END OF A21 TO J1-8.

[ 2ea1 mum_pE 2576ADJ -
_._._ i _4_ e T T e T i MH_H,._SEH_
L1l _ | _\nj
faYala
0] BQG
S sgaw m & m
=iaYe)
Bsap 8sap & ) 150uH 150uH
L1 1 ( (
C - . ol
3 8 y 3 S
o] (€ n
g 5 @
_ums.mm SUPPLY >mmm 51000-09317 3 _“H_
F1 é F2_ 7 v F3 oo o
H__| —T1 11
_ I 1 ]

>\

Figure 5-4:
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@ TORQUE TABLE

EXPLODED VIEW FOR GRAPHIC REFERENCE ONLY

Service Manual

ITEM | QTY | THREAD TORQUE
NO. (REF)

1/4 TO 1/2 TURN
102 4 4-40 PAST INITIAL SEAT

PAST INITIAL SEAT

Figure 5-5:
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Revision B

L2342



Bear Cub 750PSV

50

REF( 3
1k O O O

|
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/| =i li=ii=1lir=
mm_u.lx [/. REF

DISCRETE COMPONENTS REMOVED FOR CLARITY]

Figure 5-6:
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Figure 5-7:
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Figure 5-8:
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Figure 5-9:
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PART OF
ITEM 71

A

PART OF
ITEM 55

Assm_._mm, INT. TOOTH

NUT, HEX-PANEL b

—

=

NUT, HEX-PANEL

(DISCARD INT. TOOTH
LOCK WASHER).

(19

o=
=t
|

9 REF

L@

54

Figure 5-10:
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e e e e e e e e e e e e S e e A e i e

NIV
®

MUMBERS {41 THRAU 50) ARE PART OF THE

1
12 |12
WIRES 51 AND 52 ARE PART OF TH BATTERY ASSY 51000-00530, | ALARM SPEAKER ASSY |
I
51
111
b WIRE 20 15 PART OF THE DISPLAY PCB ASSY. _ 2 |2
15, WIRE NUMBERS 28 THAU 40 ARE NOT USED. | P
! -
NWV iogwggiﬁgi:i [
_ T T
IREMOTE
NURSE
CALL
JACK

=Ll
}iig:ozooﬁuﬂ»ﬂlﬂon [ i Ares |
THE EXHALATION SOLENOID ASSY 51000-09307. _ VOLUME

Eiwtq:s!n;o:#ﬂ_ﬁﬁ |
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PWR INPUT
J6 v «w  REF VOLTAGE

o

1
supPLy | 2 T3

4
5a [ g ]
supeLy | @ T4
£

+10V.250mA | 7 o——O 410V
a

“suppuy | @ 0 v
UNE suPPLY | 10 O VR

satTsupeLy | 11 ] O B

BATTCHGSTAT | 12 | —FASTCHG
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L
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VALM

AUDIO ALARM
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12, RESISTOR VALUES EXPRESSED IN OHMS AND ARE 5% 114W.
11.  REF ASSEMBLY 51000-09839.
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AC LINE STATUS

Figure 5-14:

November 2004

Revision B

L2342



59

LOW PRESSURE XDCRS

D5

p—if—od

RN1
_-\(_)._.: um

A

i
i

33 HEE dn

%

E_SGEW

15 1% | 200K, 1%

RN13= R

W 24
1. 00K, 1%
RN4

i B )
2 ERZEEHERE G‘-Sﬁﬁgm

8 ga
23338 3 3 WA am

ANALOG OUT
TO DEUB1SF

z8

TITITT

PNOTA

SOLENOID CTRL

LR
mEEEEE

[
(5]

g
8

[
w

?

BEIFEEEE
S —
PORT
TO DSUBGF

-

Service Manual

November 2004

Figure 5-15:
Revision B

L2342



Bear Cub 750PSV

60

HIGH PRESSURE XDCRS

7 @ L, St u13
+ 4 [WEVA__5T| peammo [
v
2 s N el -
v pa— Ll g PC3
o o N
V heAPNER 64| Dot
U7 1 w5y o5 | avoo
R6 LTi0 - o
4. 098V © -1y oo o ViL "
108K, 1% 4 o
ey VoD
g pne o pwo e ST a7 B
- 0K, 2% Kﬁuﬂ s | 2 unr. IZ.E.» - yss FOIOT@
RN10 [ ANg A S VS5
v u7 8 .._»Z_oo s % 13 e 2]a)4]s]e]7]ale] 0 o ves pag |8
1
__“WM«. 0 o .E)M{M_M . ﬁ_.__‘ BVMON ﬂnu» Ko..m_!m.r ﬂ
v A LTl ) wm 8 R 7 J8
s e XRG" s e
APNEA TIME n AN16 =8 R Po6 b 18
1N SECONDS, Ja Sy 5 eswvmv g a7 (5 13
RN11 ICAPAG et e
H . . L3 N1, " e 4 19
AN ICePAT HH
1 2% mz._m L __v
CoaP AN oPAP 2 | icipaz QCIPAT L *r
S1 LE: ocmse | MON_EX b 2
1552 SWCAL 39 3 I
o7 ea oA o7 I L1
JP1 mse 2 o b -
G e [0} PC4 b
4 4 o BASK WEP_PH 22 b s .v“
ioammz.__ﬁ 11 4 FROM CONTROL uG oo 28
12 . ]%v 0 v 28
» . 11 29
*1 e — 2 & L
5 [ | DSPLY_INTFG
8 pulei o
2 {N peo g Ms0
=9 raz L%- e U2 l_
23 MORG"
(FRONT PML. POTS)< | 48 MPU_RST* MPU_RET N RO 2 — Lumlm! 5 0
O ALADES (51, ZONE AR} WA e | P32 o TR S— i & oo
5 4 PG& POUSCK vo-e-3 we
- ERAL L8 gy Posms” [2 7 o ves
T mEHGTL Froei) mvu
® e _ 256l SEFUAL EEPROM
L
P
b FROM CONTROL uG

November 2004

Figure 5-16:
Revision B

L2342



61

November 2004

e R ran _ FLOW SENSOR CIRCUIT
s
m.ww % mn 1N4148 nZ_M‘
s INSP
mﬁ.% maw i Loso Leet <meo R81
W { R7e.

1 1% 100K 1%

e teasus FS_FAIL
mjw
100
7 an
LR o
14 47
B8
5 #
o
B censon TABLE 1
RESISTOR SELECTION
ICREFDES | IC DESCR|RES REF DES |RES VALUE
e T e
u20, 21, 25, 26 P A5 81 558K 1%
R59, 82 8.56K .1%

Service Manual

Figure 5-17:

Revision B

L2342



Bear Cub 750PSV

%

SPARES
RN2
1 1 1
WIE anw an_m 00K, 2%
1K, 2% 1K, 2% 100K, 2% RN15
) ’ ? Sy
3 4, Tk, 2%
5
mz._mw mzaw RN21
10K, 2% 10K, 2% h)\</b
4 8 4T 2%
RN2!
Sme Tum R
4 8 RN24
100%, 2%

€

ﬂ ,_n-a _~
- W+

U7
LT1014

LT1014 LTi014

8. || U9
V-

c
M T
¥ N ¥

VALM

62

Figure 5-18:

November 2004

Revision B

L2342



63

Service Manual

0
‘ | v N
58483885898 8 3 o
mﬁ ~—(F1_ &) 1o pic
L=
A T TI11 I RITITIRTIRI
LBAR
v el Y YYYYYYYY YYYYY Lo PR
k]
BB7(F1 30 7| e 83 As&vs#ﬂazn&nmr&ﬁuazu 5K:
BB6(P1 32 N7 a7 kb 17 17 1
BB5(F N6 Q613 & . -
BB4(P N5 Q5 D D D o
BB3(P1 N4 Qs15 @ a a8 [ ar e/ roz——(F1 58 LoIP
BB2(P1 36 IN3 Q3 a1 2N7000 5 /27000 AN 5
BB1 N2 D»u..__.m Q2 5 A 4
B8O Nt Q1 o 4 RN18 4 3 AN1E 2 RAN18 4
T — VW LA VWA
UDN2981A m 100K 100K 100K R105-2—(FT 80 HLP
S
BCOL2(PT 40 > / \/
BCOL1(F1 87 )
BCOLO(P1 39 ) prv r123 2 (BT ES) maTe
@ 5K
+| c2 cs  |cis ci2 cio cs c17 ct1 c14 c16 c cis c15 cs 1332 (FT 8 INSP_TME
" OUF T AU 01UF T .01UF T5.01UF T 01UF T 01UF 7T 01UF 7T~ 01UF T .01UF °.01UF T O1UF T .010F T o1uF P
GNDD(PT 41 )+
+7V o
en— ¢ 145 O BT I voL_ur
G
aArs) ce
A0 UF =S JuF
Ri153->——(PT 57) AssisT
5K
VPRTN
ur
1504 on}2 (P1 20 MisO
3n
41
5
sle
iy
13 laepm
< . 12|LCK
i 10
e - —L
Dsat Ds4 D569 ssssss3s3 ANN
W 0@ FEFEEIIS K
P BAT PAT voL
(GRN) (EL | (GRN) A QH
c
LED_FTC* w
LED_BATT(P1 H
LED_ALM* 5
LED_HAMTR" &
LED_PATTIENT* sl
LED_VOL_LIM* JUREE] ey
SWLCH" 121icK
SCK(P1 28 4__“.. mx
SWON"
n«n| 5V, |—._b|m>
5 |4]3 oa|m @]
< = RN12 7 L T4HCSBS cope
= T 100k 6
111 c
=

F1 11 ) AC"

14) SIMVAMVY
1 CPAP*

8} PS_OFF*

=

o

[=]

m
N
ool

November 2004

Figure 5-19:
Revision B

L2342



Bear Cub 750PSV

64

mosi (Fi 22>

SCK ——

DSON* (BT 17—
DSLCH (F118)

—

AN14 2
100K

=W

4 DSOUTS
1| U4 ) o o o)
300 ANS 32Q2¥ 2 32Q9 RIRsoy =l 32219922
DSLCH 4 | om0l 12 A 12_40P
DSON" 14 | o ar ¢ 114G 10{s|8(5/4|2(3|7 10/8|8(5(|4|2(3|7 10/9|8|5(4|2|3|7 10(9|8|5|4(2|3|7 aoumamuu
10 7| ppa 10
% .“.,_w.m 4E ABCDEF GDP >mncmmecv »mOUmmouu ABCDEF GDP »mnummmcu
8CK 2 ok G4 4] \an 134D D536 Dsas
% 2 YW Tis a8 HOSP-A903 :8?58 IOm?GS HOSP-A903 :8138
al 1 [184A c1_cz2 c1_c2 c1_c2 c1_cz2 c1 c2
UCNS5895A K 1| 8 HRO 1| 8 LP1 1| & LPO 1| 8 HP1 1| 8| HPO
sDI
3
1] W12 o) o o
DSLCH 4 SD0 AN1G 38834539 e ey =] 388842 3B 82 3 slailaluks/als
12 Cann 112 80P
——=0_~ | STROBE
DSON* 14 | %n__. 1“m wm 10{9|8(5|4|2|3|7 10{9|8|5|4|2[3|7 10(9|8(5(4|2(3(7 10(9|8|5/|4(2 (3|7 10{9|8|5[4[2 (3|7
%m A8 3E ABCDEF GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP|
SCK 2 ok 9 8 4l 113 30 DSss sl
%. 2[5 38 HOSP-AS03 HOSP-A903 HOSP-A903 HOSP-AS03 HOSP-A803
Qi85 1 18 A c1_c2 c1_c2 cl_c2 c1 _cz2 c1_ce2
UCN58854 270 1| 8 vRaTEZ2 1| & vRATE1 1| 8 vRATEO 1| 8 me 1| 8 m
soI
|a_’
18| U113
- m— sakleldwield slaklelusiels slakleluslels
DSLCH 4 | oome apli2 12 20P
DSON" 14 | o a7 ANEET] ww 10(9|8|5/4(2|3|7 10{a|8|5(4|2 (3|7 10(9|8|5[4 (2 (3|7
10 YYWREL]
% N9 e ABCDEF GDP ABCDEF GDP ABCDEF GDP
SCK 2 | a4 al o113 20 DS58 D353 DS60
% F1NAM mme\ HOSP-A203 HOSP-A903 HOSP-A903
al 16 2A ci_c2 cl c2 cl G2
UCNS5895A 270 1| 8 mo 1| 8 vz 1| 8 v
sol
3
16 Ut0 <mololule o/ ooloul o <|mlolo]ul|o|& <Jmolo]ule lo/& <|mlolo]wh|o|&
SDO RN17
JDSLCH 4 | roBE 08 12 : a,?“m _wm 10|o[8|5|4|2|3|7 10{a|8|s|a|2[a]7 10{9|8|5|4[2 /3|7 10/9|8|5 /4|2 (3|7 10o(8|5|4|2(3|7
DSON* 14
Samm— %IE 7 10 _TF4 || ABCDEF GDP) ABCDEF GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP|
. as 2 wa-2—IE DS61 Ds62 DS63 DS84 DS85
K 2 Qa8 al,li3 D
ok gilr—alw 14 1C) HOSP-ABD3 HOSP-AB03 HOSP-AS03 HOSP-AS03 HOSP-AS03
Qz |8 m A ﬁm “m C1_cz2 c1_cz C1_c2 c1_c2 C1_cz2
a2 AN
8 vLO 6 BF1 8| BFO 6 IFI 8| IFO
s UCNS895A ! ! ! ! !
sDI
3

&

LA AAAS

5COL4

DSOUT3|

DSON*

DSROW3
(GRN)

DSROW2
(GRN)

DSROW1
(GRN)

DSROWO
(GRN}

Figure 5-20:

November 2004

Revision B

L2342



65

Service Manual

DSOUT3 —
DSLCH ——

SCK —

4 DSOUT?
16| U1
500 52 3 533 5 i
DSLCH 4 2 5
STROBE Q8 2 2
DSON* 14 a7
————|OE a6 10 7 109(8ls|4|2(3]7 9|85 108(8|5|4(2[a|7 0o |8(s|4|2|a|7 ioelsls|af2]al7
ack 2 & 4 ummmo_u F GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP
CLK DSROW?
Q3fg 3 DS3 DS5 DS6 et
% 5 1 IOmtg IOWT..E HOSP-ABO3 HOSP-ABO3 HOSP-AB03
UCNSBO5A C1 Ccz2 C1 c2 C1 c2 C1 c2 Ci Cc2
SDI 1| 6| RATE2 1| 6| RATE! 1| 6| RATEQ 1| 6| T3 1| 8| T2
3
16| U3
$00 R4 goludal | gEdduuob SEEERTHE Sea o SEERRTSE
DSLCH 4 |orpope gg |12 Sann 112 7DP
" 1 By | 117G
DSON' .E.num a7 0 [IINARE] 7F
Q6 Tam—-12—T] | 1dala|s |4 (2|37 19|85 (4|2 (3|7 109|8(5|4|2[3|7 109 (8/5|4|2|a|7 109|8(s|4 (2|3 |7
Qs AN =
L_scK 2 g O 4 1370 ABCDEF GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP ABCDEF GDP
% 5 WA T T8 Ds7? Ds8 Ds9 Ds10 Ds11 DSROWS
xs 18 7A HOSP-ABO3 HOSP-AB03 HOSP-AB03 HOSP-AB03 HOSP-AB03 (YEL)
UCN5895A 220 cl c2 cl c2 cl o2 cl c2 cl c2
DI i| 8| T dai.a 1| 6| P2 1| s| P i 8| Po
3
1 [V:3
SDO AN7 238528
NDSLCH 4 | croone g 112 5] 12 6DP
\DSoN* 14 g7 HI— 8Ly, 1166
OE a6 0 |12 _EE] | 1dojajs |4 2]a|7 09|85 |4|2(3|7 109(8|5|4(2[3|7
L scK 2 | o M “.“H “. % ABCDEF GDP ABCDEF GDP CDEFGDP DSROWS
35 A E—en DS12 DS13 DS14 (YEL)
mm 5 WA T8 eA HOSP-AB03 HOSP-AB03 HOSP-AB03
UCNS895A s c1 c2 c1 c2 c1 c2
sDI 1| 6| voLz 1| 8| voLi 1| 6| voLo
3
1 us [ o o
DSLCH 4 | croope ga |12 5 12_SDP
psoN' 14/ arl—Staw 11 56
a6 1] M..«yﬂ._ 1C MM 109|8)5|4(2(3|7 109|8|5|4(2(3|7 109 |8|5/4(2|13|7 109|854 |12|3|7
oK 2 % AR EER] ABCDEF GDP cmmOcv ABCDEF GDP| ABCDEF GDP|
Y (b{ﬁ(
CLK o % DS32 DS34 DS36
Qg 2 n_ HOSP-ABO3 _._o%BB HOSP-AB03 HOSP-AB03 um%m.%a
al VW c1c2 cl c2 c1 c2 cl c2
oy i« 1 6] LpeePt 1 8] Lreepo 1| 6| Hre 1 6| A
3
C
scoLo — scot — scoLz — scoLs — scoLs —

Figure 5-21:

November 2004

Revision B

L2342



Bear Cub 750PSV

66

psout? —
DSLCH ——

DSON* ——| 18] Us
SOK —— 800 RNG -
DSLCH 4 letroBE qs 2  +2fAmH2y 3 © 5
DSON* 14, Q7 “_._u C1PyYe um c7
%089 G5 DS15 { DS16 - DS17 m ps19 ps2s DSROW10
b({( M m
sck 2|y Wm W T ET I:E PIP S
8 wH4S3
a2 AN . :
Qi 18 A 18_C1
UCNS885A 56
soI
3
16| U1 2 A
SDo RN15 @
(0SLOH 4 |grnone aa 112 x SEw] 12
DSON* 14 a8l T, DS4 DS29, DS52 DSAOW9
OE 6 1WA (RED)
as 0 r AV ._m 7y ALS HIP CLN
SK__2lox e WY 1485
€ w2
az W o2
m W
UCN5895A 220
soI
3
16| U
SDO RN13 g ¢ 29z |2 329 = 2 g2
DSLCH 4 |spope 12 ryvw
1 8] 11 A7 | _
DSON" 14 10g Q7137 r T ik r il
0 VY
scK = 4 W93 as _ _ _ _ _ | osrows|
2ok X AWNEET] | [ (RED)
- 2[5 A2 L Lo L [ _
a2 AN 18 A1
UCNS895A 330 DS4s DS47 DS44 DS46 DSds " Ds48
sol —— — R— R — —
3 LO @AS PATIENT APNEA PROLINSP SETTINGS INC
psouT?
Scoo scoLt — scoLz —~ sCOL3

Figure 5-22:

November 2004

Revision B

L2342



67

Service Manual

0 PROPERTY Ot Y 1ASYS YEA TTEAE -

el
CRLTIE, 5T Aty DR B A e
WRITTEN Pmres (o o Ut PO DTN ol VIASYS Ve A A

(ON AUTHORIZET) PUpPOseL:

NOTES: UNLESS OTHERWISE SPECIFIED

1. MATERIAL:

.008 THK POLYESTER MATTE FINISH WITH .002 THK
ACRYLIC ADHESIVE, 3M 467, WITH RELEASE
LINER, FAR SIDE. CERTIFICATION REQUIRED.

COLORS PER BEAR MEDICAL SYSTEMS COLOR SPEC.

51000-05635 AS FOLLOWS:
A) PANTONE MATCHING SYSTEM GRAY s428C (GRAY #13).
B) PANTONE MATCHING SYSTEM BGRAY #432C (GRAY #6).
C) PANTONE MATCHING SYSTEM GRAY #43IC (GRAY #I5).
D) PANTONE MATCHING SYSTEM GRAY #IC, COOL GRAY (GRAY #14).
E] GRAY-F3 (TRANSLUCENT)
F)  BRAY-F4 (TRANSLUCENT)
G) GRAY-FS (TRANSLUCENT) 92.235 THRU

@ SIZE AND TYPE OF NOMENCLATURE TO BE AS FOLLOWS: .
"BEAR CUB 750psv” TO BE BAUHAUS MEDIUM BOLD 215 ol
PT 33X LETTER SPACING, 93X WORD SPACING. "INFANT

1.899+010

o e e 12,6634.010 —

950
1.000
2.25¢C
3.080

=[]

4mmm view F

ECO NO.

VTR AT

DESCRIPTON

11370

REVISED PER ECO

57649

REVISED PER ECO

57706

REVISED PER ECO

50595

5.400
7.880
9.327
9.377
2x 10.180
3X 10.660

VENTILATOR™ TO BE BAUHAUS MEDIUM 17.9 PT 30X LETTER
SPACING, (33X WORD SPACING, "TM™ TO BE BAUHAUS
MEDIUM BOLD 3 PT.

NOTED WINOOWS ARE TO HAVE A MATTE SURFACE. BEAR MEDICAL
SYSTEMS ENGINEERING APPROVAL REQUIRED.

1.701+.010

NOTED WINDOWS ARE TO HAVE A NON-MATTE (WINDOW TEX 0.000

BRAT AATE

D BERR CYBT30psy
INFANT VENTILATOR

DN

[REVISED PER ECQ

see view 6 [3]¢

GLOSS) SURFACE. BEAR MEDICAL SYSTEMS ENGINEERING APPROVAL :050 -~

REQUIRED.
16.  REMOVED.

17. REMOVED.
HX R .250 —

;NF\E -H N
//v pryr—— o o ver e n!:%
© oommn e © WM ARy PSR © . | vause

>_MH> S i t.E.uTE.ﬂa S v e

0.000
9X @.445 THRJ
HOLES MARKEL

[$]g.0i0 @r[e®Ic]

CENERA VENDOR. ARTWORK PROOFS Y 1.270
18, ARTWORK TO BE \TED BY ART N
MUST BE SUBMITTED TO BEAR MEDICAL SYSTEMS ENGAG FOR APPROVAL. J\{ﬂc.m y - o Reprcowr v Sy E:/l\._ U e vae LT é
PHOTO POSITIVE OF APPROVED ARTWORK IS REQUIRED. . R MI Il\- T3
ITEM MAY BE PROCURED ONLY AFTER PROOF APPROVAL. 7.604+.010 mm_._ e i ~ @4‘@ — L\ﬁ\)t 1.930
ARTWORK T0 BE IDENTIFIED WITH THE APPROPRIATE PART NUMBER _ " l/\ e 7 2.256
4 FEV LETTER AS FOLLOVS. [Z5i5] y) — - s VIS RS [ £ o 2.306
AV51-09640-00, REV C AWS1-00640-05, REV D s ——= L)~ e r - T : _T.E .2__: woe N 808
Asoseiocz ey D A¥51-09640-07, REV D > sovpst —{7 1 b A L o6 v ﬁ N ’ A7
RV D 27 o | —] —_— 3.135 -A-
e o LRy L NE Oord 7 AE E:sa DEPIATI TDE oo 2X 3.185
. 1— (.002
b THIS FEATURE IS A SWITCH LOCATION AND REQUIRES H O\ Ve £ - — 500 ]
EMBOSSING PER SECTION A-A NO ADHESIVE FERMITTED (3.800] AV. ) [3:666 (.008)
IN THIS AREA. B_ > A 4186
SEE_VIEW 3 4.236
20. NO ADHESIVE PERMITTED IN WINDOW AREAS. ADHESIVE l -
OIE TRACING TO BE APPROVED BY BEAR MEDICAL SYSTEMS ENGRG. n—ﬂ e v DFRATORY FLOV R [T L | Y
MVEK WIDTH TO BE .020 THICK. DOT DIAMETER TO BE .040. 5130 v\ u <v.+ ﬁM’@ ]}ﬁ@v ﬁuj 5.130
o = : 2y
5.562
®§<ﬁaﬁgg.ﬁ=gﬂﬂmﬁ§mﬁn p Goen(x ] Lo SR \p P RO} FATENT N
51000-05635 AS FOLLOWS N\
A) TEXT TO BE PMS #432C GRAY (GRAY #6). R .30 i see view D
B) TEXT TO BE PMS ®IC COOL GRAY (GRAY #i4). _ mﬁ
C) NOTED TEXT IS TO BE GRAY-F4 (DEAD FRONT) AX R 1 : 3
D) NOTED TEXT IS TO BE GHAY-F3 (DEAD FRONT) g g 9 0 m_ 3 g fon d sg oo o 5 VST
SIZE AND TYPE OF NOMENCLATLRE TO BE AS FOLLOWS: S| e o) 83 N @ 3 o <I< a2 —o7 T POLIGH
A HELVETICA BOLD CONDENSED, 2 PT. ° <o " o ew R -05 0 FRENCH
B) HELVETICA BOLD CONDENSED, 7.9 PT. -seE view C . X -04 D SPANISH
C) HELVETICA BOLD CONDENSED, 10 PT. —03 D wwwrx_»vz
D) REMOVED -QZ2 R
€} HELVETICA BOLD CONDENSED, 8.4 PT. -0l B JAPANESE
F) HELVETICA MEDIUM, 10 PT (WORD LENGTH CAN NOT -00 (o ENGLISH
EXCEED .750 INCHES) DASH No. | REV. LANGUAGE
24.\ NOMENCLATURE SHALL BE CENTERED HORIZONTALLY HOLE AND EMBOSSMENT LOCATION TAB BLOCK
AND VERTICALLY +,010 ABOUT ITS RESPECTIVE FEATURE — —

CENTERLINE.
/25 \ SILKSCREEN LOGC PER LOGD ARTWORK PROVIDED BY VIASYS HEALTHCARE.
/28 NO ADHESIVE ALLOWED IN INDICATED AREA.

\Hu TRANSLATION TO BE PROVIDED BY VIASYS HEALTHCARE FOR THE FOLLOWING:
51-09640-08, RUSSIAN & 51-09640-0, JAPANESE.

-O0 CONFIGURATION
ENGLISH

1

@._ﬁ

LSS DTS, SPEFED.
A ODENSIONS ARE IV INHES.
Xnl o 4005
o0 402 “MNG oo
C. MACHINED SURFACES. /\ R BETTER|
O CORER FILLETS & RADII .005-.01

BED . SANELL

E. DEBURR EDOES 005,020

VSIS

3:»: ‘i prvikion

CRITICAL |[ ] COMPONEN

F. GWHER FIRSTE LAST THIAD BY 45°

0. INTERPRET PER ANST Yi4.54- 1062

Jw_gg 51-09640-XX | B

Eoue, _NONE |00 noT scar e

[ _See1 o 6

- N

Figure 5-23:

November 2004

Revision B

L2342



Bear Cub 750PSV

68

w

>

3
X o©
— X
2.470 38
R o«
dorst 3
| 0I1C +.002 AT Sw
CENTER QF 3w
. . — EVMBOSSMENT I
#1 | R (9.343) 55

R .342
T s.mmb’. 200
SECTION_A-A _view B view C
SCALE: NONe SCALE 2/1 TSCALE 20 SCALE 271

2 PLACES 3 PLACES

~
x
S % >
oc.occ
2.28
3.86C
4.270
5.560
6.340
6,880
6.900
7.050
B8.640
9.35C

5X .680 —{ 1.280 —{= 7% .980
sx 340 = |- | 640 7% .490
(s08°2)
tu x2) 2% R \ / ﬂu.. 13% .wmw
, ) 520 \ V — L_v || ﬁhlrux 500
: N1 I [ [ N [Ny
.00 /+ D] i Oy o o=°
v g St DR S | S
L - 9 N R S G | § SUp— 680
(081 X 090°) i vb - V Hl‘l\m ¢V‘quvl == T 680
. T —— = -] 1.380
, N4 T L i :
1.730 -+ ||m|lm1®v - %IW_ O ﬂ%&# 1.830
SCALE 2/1 — 7 — 2.750
? PLACES ;
ze0s SASAEO) il RIS a8
O OD - -+ /ﬁ/ﬂwﬂ 3.800
060 X .1BO — %
. Y l S 7% { H : ‘umto
¥ 5430 - \\Mﬂ.f\w ) T+ O ot L A T
—2X R % B ) Y .

- 1,040 j
view [ \ 2.080 —t
SCALE 4/1

20 PLACES 10X

1.340
040
1.575

2.240
2.810
4.42
6.350
9.200
9.708

WINDOW | QCATION AND COLOR |

TEXT REMOVED FOR CLARITY

November 2004

Figure 5-24:
Revision B

L2342




69

Service Manual

PMS 430C (GRAY)

Mﬂ li,\r».m 8g0) ——=f A . %//&8: CAR

- PMS 287C (BLLUE)

4,880

RITICAL CARE DIVISION
Smn 2) = io
u 5% .38
338 /;-B Y -.E: T

m noar  Sh0 R | 0 peR Eim o

538
|_ -] f ..zv -

Nt 327 i
et b
420 i 3% 107 X
- 15X 375
1.220 375 MAX W )X 0 -02 ONLY
t—2. o.o 15X .750 MaX J (FOR JTURE USE ONLY)
2.840

3. mmc
4.460

view G
DEAD FRONT SZDO( TEXT

™98

F——(.040) '\ =
view H
WO>FM 2/1

75 MAX
i -
20 | i MORMTR |
T -
— .90 -00_CONFIGURATION
view ENGLISH
SCALE 271

B 51-09640-XX |

scALE, NONE |00 NOT SCALE CRAVIBSEET 3 OF 6

November 2004

Figure 5-25:
Revision B

L2342



Bear Cub 750PSV

November 2004

Is SEE VIEW K

/ see view L

bl E BARR CYE 750psy YRR _%w_u _ BERR CUB TSCosy
INFANT VENTILATOR INFANT VENTILARTOR
TEST
Q @ [_JO/ 10 [J0 Q & [10/[J0 1o
(=) i’g ©O MTILERER ATOMREIRIX © TEN WL NPT TR . n
S [ om N

[Fmssun] © mo unm

=) F=

7] 0 10y
WITERAEPAPPOUX  ATOFRELDN 2 HOOH TS WUTEN vaisen SRIENRA-FOTE FEEFAPAP BASSA FrEQ e ALTA ViLiE JouTo KD U o PSS ALTA
UUUUUU o O _-.Sl w © MM RETE € BATTERK
crmemm, JOEsIL 10 10 D O D Ol
klIlOvEE. b T
SDN/DY ~ oW

w1 £70
A QA >E|/ e

R PR L wg nmmoem an s (oo o {Q(.z T
SIN/PSY '\I~ N @ w0 @ P 0 BB @

NOPATREL
S FLOV BESTELERT

g ol RN SRR T o B
/ ST
SOV CDLATA FUSSD

=0 THo 7o Do D3 70 FO[T0

C——310 @) L1 o []o C— 310 @)
&W’_mﬂwﬁ 2w AT TS

VOM PATIENTEN SENSORE 01 FLUSEO PR PEIAE AL Pamve OAL PAZIENTE

.75 MAX - -03 CONFIGURATION
® ITALIAN
20 ‘Nr C %
.90
"SCALE 2/

O) PEEP/CPAP @Sg

~02 CONFIGURATION
GERMAN

70

51-09640-XX Rev E
SHEET 4 OF 6

Figure 5-26:
Revision B

L2342



71

Service Manual

[~ SEE VIEV M

_H_ BERR CUET TS 0spy
INFANT VENTILATOR

& [ 1O/ 10 O

B i e [ Sp——

=04 COMNFIGURATION
SPANISH

[ SEE VIEW N

[T T

BIAE CUETEDeew

INFANT VENTILATOR

-05 CONFIGURATION
FREMNCH

Figure 5-27:

L2342

Revision B

November 2004



Bear Cub 750PSV

— s€E view P

BIRS EVF 730wy
INFANT VENTILATOR

Doéﬂ_.._:o

[ SEE VIEW R

.

BERE CVF TS Moy
INFANT VENTILATOR

(i
@ ﬂo (LG [meie

72

Figure 5-28:

November 2004

Revision B

L2342



73

Service Manual

a1

[T

. = RIS, C1®, uie. ANRE, OB, DSE7, 55, PI
LS5 RRE Seu,

EXPRESSED IN Owf AND ARE Sk,

REFERMIE

E o
u2 LOH25E 1A i
L]

@)

orAD “EMETIC
DERER gy e
o] [ = a
po S-61936
X T v 4
5 £

Figure 5-29

November 2004

B

vision

Re

L2342



Bear Cub 750PSV

74

-
PEOuTI
Hat HE g EE e SRR = e
* " ol 0ELCH
CELERE EEEERE CECEREE LEEEEE (S48
RECOEIFGLR EEIDEF GO ABCDEFCOP FICODEF GO ok
. 0536 230 ras DSARS
HOSP=2103 EEA10] HDEP-RIRD el
[0+ i € €2
[ __ _._ﬁn __ o we
i gl L L e -z 2kl alel =Ll | ]|
DILEH n-l.lz- 13 ane y = JV! =7 B
nn 3 T 4 f
i 2 a3 JECEEERE CEEERE ICEEEEE :.L: EEEEREE
E N I T aoTE .
. . a=]||fEcozFon ABCOEFEOT FHCDEFGOP ABCDEFGOS FECOEFGOP ogan
- N1 5 [ 0553 [ e5e AN
_. "m ” WOIP-BE03 HOSP-AO0]
= €1 ¢z €€z
{1~ KR
1 vRETE? ) 112
- -
g EIRRe) R alilils e
£ 13 o0,
: T
E s IELEE k| 989423 Ll
0 5o
5 5 T RECOEF GO RB<
six I TS oess
k1 i 20 HOEP-REAG
T T
€1tz
__\4 w2
Jelulzlel:]=ly =] :Je] sletlefel-l
; - a_ B = &
S ECEEE ILECER! IEEEERF
Litnn GE 1
RBCODEIFGCP RBCDEF GOP RECDEF GO
056: 0554 SR
HOEP-AROT HOSP-ATUT HESR-A92] T5R)
t1_c2 €1 €2 o1 €2
1 we ! 15t 1we
UCIGEISA e
0t - sCoLe SCLT SE0L
- o
3 o5 =
o WS euznia o nﬁ Ly
Cller i B ] 3 nzufﬂ g AND s
e
5 e L A4
o [ [
. aLe 54885-81986
wml  NONE [t 2 o 4
I
] z I3 — &

Figure 5-30

November 2004

B

vision

Re

L2342



75

[T R p—

psouT?
sl ke ol 2ol o= | = MA
e oA muuwsrem EEls|BlelelE2 HE El5l=|2le s {2l
" 12
14l i £
127 EECEREEE i "PEEE FEE EEECPFEE ICECERE
£
w3 1 RBCDEFGOR RECDEF GLF BECOEF GOP ABCOEF GOP RBCOEFOD (oo
- o3t 2 oe3 55 U5 VELY
HOSP-RED] HOSE-ABE3 OSEL RO WOSP-REDY
Stk e 0 oc2 o ez c ez
u_ 4 RATE 2 _‘ 4 RATER _.* 4 3 i 4 LF3
1g| U "
500 EfziiEl £ felelelelelel® gfelleletelofE Fleflelel 1B £felelelet o
— i £
250 g4 o7
o€ ey T ILEEERE EEEEEE ICEEEREEE EEEERFEE CEEEREEE
« RBCOEF G OI RBLDEF GO
2 057 056 511
1 HOSP-REDY HOEZ-AZD3 HOSP=RAZ2Y
f1cz o2 13
| w—: ._._. d e I
:
. galslatedsl b
5 CECEEEEE
O 5 |
0 £
7
. HErR e b3l S{3{slapule {315
A B
5 TECEEEEE EECEEEE TECEEEEE
5
: FBI0EF GOF RECODEFGOR FBLOEF GO7
3 £ 0534 0535 S
: 3 WOTP-RLRD rese-aie PR
o ez o c2
UCNSEosA Is
so1 LI LI
T
osouTa
scoLe seony — |

P

o]

i .

548@5-01966

i

2

I

NONE [ 3 & 4

Service Manual

Figure 5-31

November 2004

B

vision

Re

L2342




76 Bear Cub 750PSV

21N0sQ

P
e 147159

o fo o o |0
& e -5 Ty
GoE > 5
; iz 0 ke
l i I v 14
o - a N — I
-
- o o 0 T 5 G
= - mo 3 i oo
o Q 7 o o > a
- P4 9 - A
) o R 8 Yo o o
S @ =4 A 2 Qi
— = — W fy
- Yoocoooooo v
o Y ¥
NN fan o b pe -
N o &
o LINT ST w\,_,‘,muygnTn
b E 0 @
[ z ~ z n g
P ; e A
2 N a o =
nirferelois RIS ,:fi‘)
s 5 Lo [0 4D [ |3,
& olairlo(nin =g IR Y LI EN

{
-
jo) il
G
o I
bk
o
m
[}
o n
& —o
c D L3
- - m —
. m N
z
I bt
L c2
(S > hG
B9 Kk
IR =3 :
EO T ' Fits
» KR
: . 93
= (vd
_______ X bt
) . . . A
0 e F i i
o ¢ . L o
- hb———— s
3 SR > i
{’) ST — °
i« . : nt oo
"""" an
a
2/ £
pi) o h
22 parl
. 2 oA
N
p " 8g N
(&) - bt
f - 2
0 ™ L2
C ey 'l
z S0 /)
on o A
5 I
84 w
(] P! 2
3R
i
i o =
ht o
4 0
o
L S— 4 B3 *
g2 7 _@_4
"
{34 — o ..
= R RS
@ E
k4 TR
B2 R
(.7‘ <
- —h
AU ot}
( @ mo
o ~
mle @ Rt
590 ©
D (=) Al
o - — o
D z n
b
pilv)
=4 mn
o"m AIS)

a8 i 54805-1906 Rev A
‘i SHEET 4 OF 4

Figure 5-32:

12342 Revision B November 2004



77

Service Manual

65 ¢ E Pt
1o AL SotbER NG 15 To BE Ao R0AKEE 0T H

SO\ ZOERTIFY poer mamocR , Revision I6IPER, Lor pumdEn
3. REFERENCE SCHIMATIC ]
%

UENTCISEIE

QUIREHE NTS 51008 29/28

\m/ HEFER 10 LIRING BIAGAAN 54005 - 01860,

PN

N RCTRINING (PANELY NUT BETWEEN 9 AND 12 (/185

V\PL GIO £LASS 3 CTANDARD.

orf SOIVER S o€ cohene SHainh

> HAND SOLDER POTENTIOMETERS, 1TEM 55, (Q1Y B3 AND ROTORY SLOICH, 11F% /1, Ty 1.

8. TME S OF mMaTERIAL bgp THS

DoCumerr 5 loenl €0 (o W&
M s oaTa BASE Ay THE Sanre
Paa 7 AumgEn An? ReSron Level.

_ criTrenl

W. componenT

A DEVHCE

wIA

Teaccmié

@ SEaiAl v

(X or -

op

&R

November 2004

BErised PER Eco

B

vision

Figure 5-33

Re

L2342



Bear Cub 750PSV

A\

ROT&ARY SWITCH

(WIRE NO.)

ﬁ\ﬁ@

/ d_n_l §—1-- |||m&b~l
F\H . SRR Aﬁch z?u»rz?.gl. n__

ITEM 71. DISCARD INT. TOOTH
LOCK WASHER) .

e

November 2004

Figure 5-34:

Revision B

78

REV 51 2] CRaminG MO,
3 D 51000-09652

Jsemr 1.0 Jeneer 32 or 2

L2342



79

\

‘.O

O L O

LUNN 3NNT0A
o

AN3I1Vd WOU IN3ILVd OL wm:wwm%‘.mﬁ_uoi YOSN3S MO % NIDAXO
N\ - .- =,
(()) .(OHC | ) O
. A Vo - N
HLV3UB VANV Xy ALALLISNSS LSISSV NI MO ABOLVYIdSNI MO 3SvE

3YNSS3”d O dvdOl/d33d O
AXOLVHIISNI

INIL AHOLVHIdSNI 1YY HOLVIUNZA
=
o1 VANGY ANIS POPAD moi 3
Ad3Live Nd ) _
378UVJWOONI @ (WhvV) @ Asd — | nsamns
UOSN3S SONLLISS SS3Hd dSNI UNOWID  AlddNS  F10AD OL dvdd ~ —— AWANIS

MOl 3UNSS38d QIONOTOHd IN3UVd SYOMOT  Q3uvd

——

13534 WNSIA

—V

\— v perAa moty

ZONIUS WUVIY ABONVLS =

O

Service Manual

INNTOATVOLLdSNI O
SANTOAILNNIN o

SUNSS3UJ AVMEIV NVIN O INLL ABOUVEIIAE &
3JUNSSIYd ISNINVAd INLL AJOLVHIISNI <=

O O

Q3LVILNI IN3UVE O

" OLHLNIA LNUINI
ASJQSLIND YUY

31V Hiv3He

O LIz O O
ale AH3LIVE C© ¥3IMOd 3NN O
LN 3UNSS3Yd HOH INNI0A 3LNNIK MO Vi HIV3IUE HOIH d¥dJ/d33d MO
o [an) o) o
HILIN UNOH
IUNSS3ud LIV O
YTV WINMOA TVAUL dX3 < d33d & Ouvy 31

Figure 5-35

November 2004

Revision B

L2342



80 Bear Cub 750PSV

12342 Revision B November 2004



Service Manual 81

Chapter 6 Troubleshooting
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Figure 6-1: Troubleshotting Decision Tree
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Table 6-2: Troubleshooting

Symptom

Possible Causes

Corrective Action

Failed To Cycle
Alarm

1. Air and Oxygen

Pressure Have
Decreased Below 24 + 2
PSIG.

. Power Supply Failure.
. System Supply Failure.
. System Software

Failure.

1. Verify Inlet Air and O, Pressure
Entering The Ventilator. Verify
Calibration of Air and Pressure
Transducers On Control PCB.

2. Verify Power Supply Voltages At
The 15 Pin Header Connection
Labeled Tp1 On The Control PCB
Per The Table Below. If Out of
Specification, Replace Power

Supply.

Voltage Test Pt Ground Pt

+5.0VDC  TP1-1

+ 5% (4.75-5.25) VDC
+7.0VDC  TP1-6

+ 5% (6.65-7.35) VDC
+10.0 VDC TP1-8

+ 5% (9.5-10.5) VDC

-10.0VDC  TP1-10

T1P-13

TP1-7

TP1-9

TP1-9

+ 5% (10.5) VDC
-15% (8.5) VDC

3.
4.

Remove and Replace Control PCB.
Remove and Replace System
EEPROM (U-18 On Control PCB)

Low PEEP/CPAP

. Calibration Pressure

1.

Calibrate Pressure Transducer Per

and Low Inspiratory Transducer. Section 5 of This Manual.

Pressure Alarms 2. Defective Pressure 2. Remove and Replace Control PCB.
Faulty or Out of Transducer.

Specification.

Pressure Limit
Control Does Not
Function Correctly.

. Calibration Pressure

Transducer.

. Defective Control PCB.

. Calibrate Pressure Transducer Per

Section 5 of This Manual.

. Remove and Replace Control PCB.

Pressure Limit Not 3. Defective Pressure Limit | 3. Remove and Replace Pressure
Within Valve. Valve.

Specifications.

No Delivered 1. Defective Flow Control 1. Remove and Replace Flow Control

Inspiratory Flow.

Solenoid Valve.

2. Defective Control PCB.

Valve Assembly

. Remove and Replace Control PCB.

Base and/or
Inspiratory Digital
Flow Readings Do
Not Agree With
Actual Measured
Flow.

—_

. Flow Valve Calibration.

—_

. Perform Flow Valve Calibration Per

Section 5 of This Manual.

PEEP/CPAP Levels
Will Not Adjust.

. Defective PEEP Valve.

. Remove and Replace PEEP Valve

Assembly.

Oxygen
Percentages Are Not
Within Specification.

. Air/O, Differential

Pressure Greater Than *
2 CmH,0.

. Air and/or O,

. Perform Differential Pressure

Calibration Per Section 5 of This
Manual.

. Replace Air and/or Oxygen
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Symptom Possible Causes Corrective Action
Regulator(S) Defective. Regulator.
3. Defective Oxygen 3. Replace Oxygen Blender.
Blender. 4. Replace Defective Check Valve.
4. Defective Cross-Over
Check Valve.
Front Panel 1. Defective Front Panel 1. Remove and Replace Display PCB.
Control(S) Will Not Potentiometer(S).

Adjust.

Base and Inspiratory
Flow Cycles But No
Pressure Building
During Inspiration.
No Flow Out of TO
PATIENT Outlet.

1. Defective Dump
Solenoid Valve.

2. Defective Control PCB.

3. Adjustable Overpressure
Relief Valve Setting.

1. Remove and Replace Dump
Solenoid Valve.

2. Remove and Replace Control PCB.

3. Evaluate/Adjust Valve Setting.

Pressure Settings
Incompatible Alarm.

1. Inspiratory Pressure
Level Set Below
Peep/Cpap Level.

2. Control PCB Has Lost
Calibration Data.

3. Defective Control PCB.

1. Evaluate Pressure Limit and
PEEP/CPAP Level Settings.

2. Calibration Control PCB Per Section
5 of This Manual.

3. Remove and Replace Control PCB.

Ventilator Will Not
Turn On.

1. Internal Battery Not
Connected.

2. Internal Battery
Discharged Below
Minimum Operating
Voltage.

3. Internal Battery
Defective.

4. Ventilator Not Plugged
In To Wall Ac Power.

1. Connect Internal Battery.

2. Re-Charge Internal Battery Connect
Ventilator Power Cord To A Wall AC
Outlet.

3. Remove and Replace Internal
Battery.

4. Connect Ventilator Power Cord To
A Wall AC Outlet.

Audible Alarm Does
Not Activate.

1. Wiring Connection.

2. Defective Alarm
Speaker.

3. Defective Control Pcb.

1. Verify Connection of P1 of Audible
Alarm Cable To J1 of Controller
Pcb.

2. Remove and Replace Alarm
Speaker Sub-Assembly.

3. Remove and Replace Control Pcb.

Flow Sensor Alarm.

1. Flow Sensor Not
Connected.

2. Flow Sensor Not
Installed In Patient
Circuit.

3. Occluded Flow Sensor
and/or Endotracheal
Tube.

4. Defective Flow Sensor.

—_

. Connect Flow Sensor To Both
Ventilator Connector and 4 Way
Patient Connector.

. Install Flow Sensor.

Remove Occlusion.

Remove and Replace Flow

Sensor.

NS

"Settings 1. Incompatible Volume 1. Evaluate Volume Limit Setting
Incompatible" Alarm; Limit Setting. Versus Flow and Pressure Limit
E.Fl. or E.PI Settings.

Flashing.

Inspiratory Pressure
Too Low.

1. Control Pin In Exhalation
Valve Sticking.

2. Defective Exhalation
Valve Diaphragm.

3. Defective Exhalation

1. Clean Control Pin. Verify Freedom
of Movement.

2. Remove and Replace Exhalation
Valve Diagram.

3. Remove and Replace Exhalation
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Symptom

Possible Causes

Corrective Action

Valve.

4. Adjustable Overpressure
Relief Valve Setting.

5. Adjustable Overpressure
Relief Valve Leaking
(With 1 L/Min Flow
Setting).

Valve.
4. Evaluate/Adjust V
5. Remove and Repl

alve Setting.
ace Aopr Valve.
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Chapter 7 Removal & Replacement

WARNIINGS

o Disconnect all electrical power, air, and oxygen sources before attempting
any disassembly. Failure to do so could result in injury to the service
technician or damage to equipment.

o After replacement of any assembly(ies), always repeat the Operational
Verification Procedure (refer to chapter 3), then allow a "burn-in" period and
repeat the Operational Verification Procedure.

Interior Access

1. If connected, remove cables leading to RS-232 and Analog outputs ports of the
ventilator.

2. Remove the seven screws indicated in Figure 8-1.

3. Slide the cover off of the unit applying slight pressure to the outside bottom
portion of the cover.

4. Remove the two screws indicated in Figure 8-2. The standoff tubes will drop
free when the screws are removed.

NOTE

The front portion will swing forward freely when the screws are removed. Take care
to ensure that the front swings slowly to avoid damage to the unit.

5. The front portion of the unit will drop forward, stopping when the end of the
retaining cord is reached. See Figure 8-3.

Flow Valve Assembly Removal

Disconnect hoses and connectors to the assembly.
Remove the four screws from the flow valve bracket, indicated in Figure 8-4.
Remove the Flow Valve Assembly from the unit.

hwnh =

To install, reverse removal procedure.

Control PCB Removal

Disconnect all hoses and connectors from the board.
Remove screw shown in Figure 8-5.

Lift board carefully from four retainer points.

Remove board from unit.

o bk~ D~

To install, reverse removal procedure.
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Display PCB Removal

Remove control PCB . See Control PCB Removal Figure 8-5.
Remove five screws shown in Figure 8-6.

Disconnect ground wire.

Remove board from unit.

ok ownN =~

To install, reverse removal procedure.

Air/O, Regulator Removal

Remove Air/O; fittings from the rear of the ventilator. See Figure 8-7.
Remove all hoses necessary to free the regulator assembly.

Remove three screws on rear panel.

Remove assembly from ventilator. See Figure 8-8

PoObd -~

Blender Removal

1. Remove all hoses and wiring connected to the blender.

2. Loosen allen screws of knob located on the front of the ventilator. Remove
knob. See Figure 8-9.

3. Remove three screws located behind the knob. See Figures 8-10 and 8-11
4. Remove blender from unit.
5. To install, reverse order of removal.

Exhalation Valve Removal

Remove all hoses and wiring connected to the valve.

Remove three screws located on mounting plate. See Figure 8-12.
Remove Exhalation Valve from the ventilator.

To install, reverse removal procedure.

b=
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Chapter 8 Preventive Maintenance

Replacement Parts

50000-13040 PM Kit contains the following parts:

Air Inlet Disc Filter (1) 52000-00551
O-ring (1) 53021-01012
02 Inlet Disc Filter (1) 52000-00552
O-ring (1) 53021-01011
Prox Line Filter (1) 51000-01122
Flow Valve Input Filter (1) 52000-01187
Flow Solenoid Pilot Filter (1) 52000-02097
Air Regulator (1) 52000-00129

Install the following parts using this document and related documents mentioned.
Perform Calibration Verification Procedure and Operational Verification Procedure as
described.

Recommended Service Procedure

Preventive Maintenance on the BEAR CUB™ 750vs Infant Ventilator should be
completed at least once per year. Maintenance is intended to be done in the hospital
by a Bear Medical Products Authorized Service Technician or a Bear Medical
Products Trained Hospital Service Technician.

Ventilator Preventive Maintenance includes:

e Visually inspecting and cleaning of external surfaces, controls, attachments
and accessories.

e Opening and cleaning the interior of the unit.

e Visually inspecting all tubing, electrical wiring, connectors, and crimps,
screws, nuts and hardware. Checking the general condition of all other
internal components or assemblies.

e Replacing the Air and O; filters.
e Replacing the Air and O, inlet bowls and seals.
¢ Pneumatic and electronic verification and calibrating if required.

e Performing the Operational Verification Procedure.
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CAUTION

Before using any test equipment (Electronic or Pneumatic) for calibration procedures
(other than Operational Verification), the accuracy of the instruments must be
certified by a testing laboratory. The laboratory master test instruments must be
traceable to the U.S. Bureau of Standards or Equivalent. When variances exist
between indication and actual values, the calibration curves provided for each
instrument by the testing laboratory must be used to establish the actual correct
values. This certification should be performed at least once every six months. More
frequent certification may be required based on usage and environment.

Exterior Inspection

1. Turn off the ventilator and disconnect from AC power and pressurized gas at
the wall sources.

2. Clean the exterior of the unit with water or a solution of 70% Isopropyl Alcohol
solution only. Wipe all surfaces with a soft cloth or disposable wipe moistened
in the cleaning solution.

3. Inspect the exterior surfaces of the ventilator for broken or loose knobs. Check
the display panel for scratches, cracks and alignment of LED indicators.
Check all front and rear panel fittings, circuit breakers and accessories for
security. Check the AC electrical cord and plug for damage. Record the
reading of the hour meter on the maintenance check list.

4 Replace the ambient air intake filters at the rear of the ventilator.

CAUTION

Do not use Methyl Ethyl Ketone (MEK) or Tricloroethylene, as damage to surfaces
will result. Do not allow any liquid to spill or drip into the ventilator.

Interior Inspection

1. Open the Ventilator.

2. Vacuum all surfaces inside the ventilator. Be sure to reach areas around
connectors, circuits boards and pneumatic assemblies.

3.  Visually inspect for any overheated components, loose connectors, damaged
wires or tubing, kinked tubing, loose ribbon cables, loose or missing hardware,
signs of water or other residue inside Tygon tubing, loose Tywraps, poor
connector crimps or loose fasteners.

Specifications

Current leakage — 100pA maximum (per UL 544)
Ground resistance — 0.1 ohms at 25.0 A (per UL 544)
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WARNING

When replacing Air/02 inlet filters, mark and remove one and only one fitting at
a time. Replace the filter and return the fitting to its original location before
removing the second fitting. Failure to follow this procedure may result in
injury, including death, to the patient.

Calibration and Verification Procedure

Perform Calibration and/or Calibration Verification Procedures as described in
chapter 4 of this manual.

CAUTION

Circuit boards are subject to damage by static electricity. Do not touch components,
circuit, or connector fingers with hands. Handle only by edges.

Ground Resistance Test

Perform a ground resistance check (follow manufacturer's instructions for test

equipment operation).

1. Connect a properly functioning leakage and grounding tester between the
ground connection and the hospital grade AC plug (middle lug) and the chassis
of the ventilator (any unpainted exposed metal part).

2. With the tester connected and operating, there should be no more than 0.10
ohms resistance between the plug ground connector, and the ventilator
chassis ground.

Current Leakage Test

Perform a current leakage test (always follow manufacturer‘s instructions for test
equipment operation).

1. Connect the ventilator to a properly functioning current leakage tester.
2. Turn Mode switch to CPAP and tester on.

3. Current leakage should be less than 100 microamps, grounded and
ungrounded.

Operational Verification Procedure

After Completing the Preventive Maintenance Procedure, perform the Operational
Verification Procedure (OVP) per Section 3, of this Manual. Ensure that the
ventilator is functioning properly. Complete an Operational Verification Procedure
Checklist form and attach it to the PM Checklist form. See the OVP for specific
instructions.
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Figure 8-1: Ventilator Back Panel
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BEAR CUB™ 750vs Infant VENTILATOR
PREVENTIVE MAINTENANCE CHECK LIST

Serial Number Hour meter reading Today's date
Service Location Service Organization
Address Address
City, State, Zip City, State, Zip
Contact Service Person
Phone (__ ) Phone (__ )

VERIFICATION STEPS

Step Pass | Fail | Step Pass | Fail

Inspection/Clean External [] [ ] | Machine Transducer [] ]
Calibration

Inspection/Clean Interior [] [ ] | Differential Transducer []
Calibration

Replace Air/O2 Filter [] [] | Proximal Transducer [] ]
Calibration

Replace O-ring [] [] | O2 Transducer Calibration [] ]

Replace Prox Line Filter [] [] | Air Transducer Calibration [] ]

Replace Flow Valve Filter [] [ ] | Base Flow Calibration [] ]

Replace Solenoid Filter [] [ ] [ Inspiratory Flow [] []
Calibration

Replace Air Regulator [] [ ] | Verify FiO2 [] ]

Air-O2 Regulator [] [ ] | Complete OVP [] ]

Calibration

WARNING

Do not release ventilator for use if it does not pass all of the procedures
specified in the checklist. To do so could result in personal injury including
death or property damage. Refer the ventilator to a Viasys Service Technician
or a Viasys trained Service technician for appropriate repair and/or calibration

Signature

12342 Revision B November 2004



92 Bear Cub 750PSV

12342 Revision B November 2004



Service Manual 93

Chapter 9 RS-232 Protocol

Scope

This document defines both the hardware and software protocol for the RS-232
communication port on the BEAR® 1000 Adult Ventilator, the BEAR CUB™ 750vs
Infant Ventilator, and the BEAR® Graphics Display. Throughout this document the
ventilator shall be defined as the SENDING device, that which transmits real time
data and responds to requests for data in the form of other parameters. This is true
even if the Graphic Display is in place acting as a repeater and providing data to a
third device.

Hardware Definition

Connector:  Male 9-pin DSub connector (on the Ventilator).

Duplex: Full
Baud Rate:  Selectable 1200, 2400, 9600, or 19200
Data: 8-bit character

1 Start bit, 1 Stop bit

No parity bit
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Pin Assignment

IBM standard 9-pin version of RS-232-C. The ventilator, is DTE and will interface to
any DCE device through a cable wired 1 to 1. (See table 9-1).

Table 9-1: Pin Assignment

DTE Name DTE Pin Direction DCE Pin Comment

DCD 1 S 1 Not used by Ventilator
RxD 2 R 2

TxD K >> 3

DTR . >> 4

GND S 5

DSR 6 A 6 Not used by ventilator
RTS 7 eeee---- >> 7 Tied High @ ventilator
CTS 8 SR 8

RI 9 << -mmmm o - 9 Not used by ventilator
Where: DCD=Data Carrier Detect DSR=Data set ready

RXD=Receive Data

T x D=Transmit Data
DTR=Data Terminal Ready
GND=GROUND

RTS=Request to send
CTS=Clear to send
RI=Ring indicator

Alternatively, the ventilator can be interfaced to a DTE device with the following "null-
modem" interface. (See table 9-2).

Table 9-2: Alternate Pin Assignment

DTE Name DTE Pin Direction DTE Pin DTE NAME
GND I 5 GND

RxD 2 R 3 TXD

TxD K >> 2 RXD

RTS 7 eeeee-- >> 1 DCD

DTR s >> 6&8 DSR & CTS
RI 9 Not used 9 RI
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Software Protocol

The ventilator's RS-232 port has two modes of communication. The first mode
continuously outputs real time data every 10 msec and will provide non-real time
data upon request from an external device. This mode requires 19.2 kBaud data
rate. This second mode will only provide non-real time data upon request from an
external device (all other data rates). The mode of communication is selected by the
user upon installation simultaneously with and as a function of the baud rate.

Continuous Output (Default Mode)

The continuous output mode communicates at 19.2 kBaud and sends out the real
time data (flow, pressure, breath phase, breath type, and alarm status) every 10
msec. Upon request, non-real time data will also be sent, however it may delay the
real time data by up to 25 msec. Note, the real time data is queued by the ventilator
so that it is only delayed and not lost.

Data Upon Request

All non-real time data, consisting of control settings, alarm settings and status, and
monitor values will be provided upon request from an external device. This data can
be requested at any transmitted baud rate. The buffer for requested data will be
limited, but will have the capability such that at least three (3) transactions (requests)
can be handled (queued) at a time. Any additional data requests prior to completion
of a corresponding number of message transmissions may be ignored by the
ventilator.

Data Format

The messages are sent and received in variable length data packets. All packets are
preceded by a SYN character, and terminated by a check sum.

The purpose of the SYN character is to enable the receiver to detect the start of a
message, therefore it is an illegal character within a data packet. If the binary value
of SYN (16h) or DLE (10h) appears in the data packet (including the Check Sum,
see below) an escape sequence will be used. The illegal character will be preceded
by the DLE character and 10h will be subtracted from its original value.

The second character in each packet (both transmitted and received) is defined as
the ID character. Valid ID characters are defined in tables 9-3, 9-4 and 9-5.

All other ID's are undefined at this time or are for internal use only. Any request for
data using an undefined ID will be responded to by either the transmission of
undefined data or will be ignored by the ventilator.

The Check Sum [Check] is defined as the one’s complement of the sum of all data
contained in the data packet excluding the “SYN” and “CHECK” characters.
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Table 9-3: Valid Requests Received by the Ventilator

Format:

[SYN] [ID] [Check]

[ SYN]: 16h

[ID]: 20h Send all Adult Control Settings
40h Send all Adult Alarm Settings/Status
60h Send all Adult Monitored Data
AOh Send all Infant Control Settings
COh Send all Infant Alarm Settings/Status
EOh Send all Infant Monitored Data

[ Check ]: Check Sum

Table 9-4: Valid Message Transmitted by the Ventilator

Format:
[SYN] [ID] [Data #1] [Data #n] [Check]
[ SYN]: 16h
[ID]: 00h..0Fh Real Time Data, No Alarms
10h 1Fh Real Time Data, Alarm Condition
20h Adult Control Settings
40h Adult Alarm Settings
60h Adult Monitor Settings
AOh Infant Control Settings
COh Infant Alarm Settings
EOh Infant Monitor Settings
[ Data #X ]: Binary Data
[Check[: Check Sum

L2342
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Table 9-5: Real Time Data

Mode: Continuously, every 10-msec
Length: 6 Bytes
Format:
[SYN] [ID] [Data #1] [Data #3] [Check]
[ID]: Bit 7 —0
Bit 6 —0
Bit 5 —0_ Alarm Condition
Bit 4 — X
Bit 3 — Y Breath Type
Bit 2 —Y__|
g:}[ g _ ; Breath Phase
Alarm Condition (x):
0 — No Alarm
1 — Alarm
Breath Type (yyy):
000 — Volume
001 — Spontaneous
010 — Pressure Control
011 — Pressure Support
100 — Time Cycled/Pressure Relief
101 — Reserved
110 — Reserved
111 — Reserved
Breath Phase (2):
0 — Inspiration
1 — Exhalation
[Data #1] [Data #2] [Data #3]:
XXXXXXXX XXXXXYYY YYYYYYYY
I I
MSB LSB\MSB LSB
x: Net Flow (Insp-Exhale) - 13 bits
Range: -300 to +300 Ipm
Binary Scale: 1 bit=0.1Ipm
Binary Range: 0 to 6000
Zero offset: 3000
y: Proximal Pressure - 11 bits
Range: -60 to +140 cmH20
Binary Scale: 1 bit=0.1 cmH20
Binary Range: 0 to 2000
Zero offset: 600
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Table 9-6: Adult Ventilator Control Settings
Mode: Upon Request
Length: 16 Bytes
Format:
[SYN] [ID] [Data #1] [Data #13] [Check]
[ID]: 20h
[ Data #1] Mode/Wave:
Bit 7— x
Bit 6 — x
Bit 5— x
Bit 4— vy
Bt 3— vy
Bit 2 — Reserved (0)
Bit 1 — Reserved (0)
Bit 0 — Reserved (0)
Mode :
000 —  Assist Control
001 —  SIMV/CPAP/PSV
010 —  Pressure Control
011 —  Reserved
.111 — Reser\-/ed
Wave:
00 — Square
01 —  Sine
10 —  Decelerating
11 —  Reserved
[Data #2] Switches:
Bit 7 — 100% O2 (1=on, 0=0ff)
Bit 6 — SighOn (1=on, 0=0ff)
Bit 5 — Pres Aug (1=on, 0=off)
Bit 4 — Nebulizer (1=on, 0=0ff)
Bit 3 — Reserved(0)
Bit 2 — Reserved(0)
Bit 1 — Reserved (0)
Bit 0 — Reserved(0)
[Data #n] Parameter Range Binary Scale Binary Range
[Data #3] Tidal Vol 0.03 - 2.00L 0.01L 3-200
[Data #4] Rate 0-120 bpm 0.5 bpm 0-240
[Data #5] Peak Flow 5-150 Ipm 1 lpm 5-150
[Data #6] Percent O2 21 -100% O2 1% 02 21-100
[Data #7] Assist Sens 0.2 -5.0 cmH20 0.1 cmH20 2-50
[Data #8] PSV/Insp Pres 0-80 cmH20 1 cmH20 0-80
[Data #9] Insp Pause 0.0-2.0sec 0.1 sec 0-20
[Data #10] MMV 0 - 50 Liters 1 Liter 0-50
[Data #11] Insp Time 0.0 -5.0sec 0.1 sec 0-50
[Data#12] CC 0.0 - 7.5 ml/cmH20 0.1 ml/ecmH20 0-75
[Data #13] Pres Slope -P9to P9,-91t09 1 1-38
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Table 9-7: Adult Ventilator Alarm Settings / Status

Mode: Upon Request
Length: 14 Bytes
Format: [SYN] [ID] [Data #1] [Data #13] [Check]
[ID]: 40h
[ Data #1] Alarm Status Byte - 1

Bit 7 — High Min Vol (1=on, 0=0ff)

Bit 6 — Low Min Vol (1=on, 0=0ff)

Bit 5 — HighInsp Pres (1=on, 0=0ff)

Bit 4 — LowInsp Pres  (1=on, 0=0ff)

Bit 3 — High Base Pres (1=on, 0=0ff)

Bit 2 — Low Base Pres (1=on, 0=0ff)

Bit 1 — High Rate (1=on, 0=o0ff)

Bit 0 — Low Rate (1=on, 0=0ff)
[ Data #2] Alarm Status Byte - 2

Bit 7 — I:E Limit (1=on, 0=0ff)

Bit 6 — Run Diagnostics (1=on, 0=0ff)

Bit 5 — Gas Fail (1=on, 0=off)

Bit 4 — Failed to Cycle (1=on, 0=0ff)

Bit 3 — Reserved (0)

Bit 2 — Reserved (0)

Bit 1 — Reserved (0)

Bit 0 — Alarm Silence (0)
[Data #n] Parameter Range Binary Scale Binary Range
[Data #3] High Min Vol 0-80L 1L 0-80
[Data #4] Low Min Vol 0-50L 1L 0-50
[Data #5] High Insp Pres 0-120 cmH20 1 cmH20 0-120
[Data #6] Low Insp Pres 3-99 cmH20 1 cmH20 3-99
[Data #7] High Base Pres 0-55cmH20 1 cmH20 0-55
[Data #8] Low Base Pres 0-50 cmH20 1 cmH20 0-50
[Data #9] High Rate 0 - 155 bpm 1 bpm 0-155
[Data #10] Low Rate 3-99 bpm 1 bpm 3-99
[Data #11] |:E Override on/off n/a 1/0
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Table 9-8: Adult Ventilator Monitor Status
Mode: Upon Request
Length: 18 Bytes
Format:
[SYN] [ID] [Data#1] [Data #15] [Check]
[ID]: 60h
[ Data #1 ] Breath Data
Bit 7 —  Control Breath (1=on, 0=0ff)
Bit 6 —  Sigh Breath (1=on, 0=0ff)
Bit 5 —  Patient Effort (1=on, 0=0ff)
Bit 4 — MMV Active (1=on, 0=0ff)
Bit 3 — Reserved (0)
Bit 2 — Reserved (0)
Bit 1 — Reserved (0)
Bit 0 — Reserved (0)
[Data #n] Parameter Range Binary Scale Binary Range
[Data #2] MSB Tidal Vol 0-9.99L 0.01L 0-999
[Data #3] LSB " "
[Data #4] MSB Minute Vol 0-999L 01L 0-999
[Data #5] LsSB " "
[Data #6] MSB Spon Min Vol 0-99.9L 0.1L 0-999
[Data #7] LsSB " "
[Data #8] MSB 1/I:E Ratio 0.00-4.0 0.01 0-400
[Data #9] LSB " "
[Data#10] Total Rate 0- 155 bpm 1 bpm 0-155
[Data #11] Spon Rate 0- 155 bpm 1 bpm 0-155
[Data #12] %MMV 0-100 %/hr 1 %/hr 0-100
[Data#13] Mean Pres 0 - 140 cmH20 1 cmH20 0-140
[Data #14] Peak Pres 0 - 140 cmH20 1 cmH20 0-140
[Data #15]  Plateau Pres 0 - 140 cmH20 1 cmH20 0-140
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Table 9-9: Infant Ventilator Control Settings

Mode: Upon Request
Length: 14 Bytes
Format:
[SYN] [ID] [Data#1] [Data#11] [Check]
[ID]: AOh
[Data#1] Mode & Switches

Bit 7— x

Bit 6 — x

Bit 5— x

Bit 4 — Pressure Settings Incompatible (1=o0n, 0=0ff)

Bit 3 — Flow Settings Incompatible (1=on, 0=0ff)

Bit 2 — Rate/Time Settings Incompatible (1=on, 0=off)

Bit 1 — Manual Breath (1=on, 0=0ff)

Bit 0 — Reserved (0)
Mode:
000 — Assist Control
001 — SIMV/IMV
010 — CPAP
011 thru 111 — Reserved
[Data #n] Parameter Range Binary Scale Binary Range
[Data #2] Breath Rate 0-150 BPM L 1 BPM 0-150
[Data #3] Insp Time MSB 0.10 -3.00 sec 0.01 sec 10 - 300
[Data #4] Insp Time LSB " " "
[Data #5] Volume Limit MSB 5 - 300 mL 1mL 5-300
[Data #6] Volume Limit LSB " " "
[Data #7] Insp Flow 1-30 L/min 0.5 L/min 2-60
[Data #8] Base Flow 1-30 L/min 0.5 L/min 2-60
[Data #9] Assist Sens 0.2 -25.5L/min 0.1 L/min 2-255
[Data #10] Insp Pres Reserved 0
[Data#11] PEEP/CPAP Reserved 0
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Table 9-10: Infant Ventilator Alarm Settings/Status
Mode: Upon Request
Length: 10 Bytes
Format:
[SYN] [ID] [Data#1] [Data#7] [Check]
[ID]: COh
[Data#1] Alarm Status Byte-1
Bit 7 — High Breath Rate (1=on, 0=0ff)
Bit 6 — Low Breath/CPAP (1=on, 0=0ff)
Bit 5 — Low Inspiratory Pressure (1=on, 0=0ff)
Bit 4 — Apnea (1=on, 0=off)
Bit 3 — Patient Circuit Fault (1=on, 0=0ff)
Bit 2 — Prolonged Insp Pres  (1=on, 0=0ff)
Bit 1 — High Pressure Limit (1=on, 0=0ff)
Bit 0 — Reserved (0)
[Data#2] Alarm Status Byte-2
Bit 7 — Flow Sensor Fault (1=on, 0=0ff)
Bit 6 — Run Diagnostics (1=on, 0=0ff)
Bit 5 — Low Gas Supply (1=on, 0=0ff)
Bit 4 — Low Battery Supply (1=on, 0=0ff)
Bit 3 — Failed to Cycle (1=on, 0=0ff)
Bit 2 — Reserved (0)
Bit 1 — Reserved (0)
Bit 0 — Alarm Silence (1=on, 0=0ff)
[Data #n] Parameter Range Binary Scale Binary Range
[Data #3] High Breath Rate 0 - 255 BPM 1 BPM 0-255
[Data #4] Low PEEP/CPAP -10 - 50 cmH20 1 cmH20 0-60
[Data #5] Low Insp Pres 3-99 cmH20 1 cmH20 3-99
[Data #6] High Pressure Limit 15 - 85 cmH20 1 cmH20 15-85
[Data #7] Apnea 5-30sec 1 sec 5-30
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Table 9-11: Infant Ventilator Monitor Status

Mode: Upon Request
Length: 20 Bytes
Format:
[SYN] [ID] [Data #1] [Data #11] [Check]
[ID]: EOh
[Data#1] Breath Data

Bit 7 — Control Breath (1=on, 0=0ff)

Bit 6 — Patient Effort (1=on, 0=0ff)

Bit 5 — Reserved (0)

Bit 4 — Reserved (0)

Bit 3 — Reserved (0)

Bit 2 — Reserved (0)

Bit 1 — Reserved (0)

Bit 0O — Reserved (0)
[Data #n] Parameter Range Binary Scale Binary Range
[Data #2] Tidal Volume MSB 0 - 500 mL 1 mL 0-500
[Data #3] Tidal Volume LSB " " "
[Data#4] Minute Volume MSB 0-30.0L 01L 0-
300
[Data#5] Minute Volume LSB" " "
[Data #6] % Tube Leak 0 -100% 1% 0-100
[Data #7] Insp Time MSB 0-3.10 sec 0.01sec 0-310
[Data #8] Insp Time LSB " " "
[Data#9] Exp Time MSB 0-99.99 sec 0.01 sec 0-9999
[Data #10] Exp Time LSB " " "
[Data #11] |:E Ratio

[Bit 7=Direction] 1if 1:X.X, 0if X.X:1
[Data #12] Breath Rate 0 - 255 bpm 1 bpm 0-255
[Data #13] Peak Insp Pres 0-99 cmH20 1 cmH20 0-99
[Data #14] Mean Pres MSB 0 -99.9 cmH20 0.1 cmH20 0-999
[Data #15] Mean Pres LSB " " "
[Data #16] Air Supply Pres 0 - 99 psig 1 psig 0-99
[Data #17] O2 Supply Press 0 - 99 psig 1 psig 0-99
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Chapter 10 Parts List

Pneumatic Sub Assembly
Auxiliary Pressure Relief Valve ...............ccoo......
Air/O2 inlet Manifold Assembly ..............ccuvveeee.
Oxygen Blender Assembly ............cceeeeeeieeeeeennnn.
PEEP Valve Assembly ........ccceiiiiiiiieiiiiiciee,
Pressure Limit Valve Assembly ...........ccccccoeneiee
Flow Control Valve ............vvviiiiiiiiiiiiiiiiiiiiiienes
Exhalation Valve Assembly ............cccovvevvinnnn.n.
Sub-Ambient Over Pressure Relief Valve ..........
Pressure Control Assembly..........cccceveeeeiiiiinne
Proximal Pressure Gauge .......cccccoeeeeeieeiieeeeennnn.

Electronic Sub Assemblies
Power Supply Module

51000-04668
51000-09302
51000-09303
51-09308-01

51-09308-02
51000-09573
51000-09363
51000-40023
51000-09484
52000-00216

(Includes Power Supply PCB) ......c.cccccveeeiiiiinnne 51000-09301
Power Supply PCB........ooiiiiiieiiiieeee e, 51000-09317
Display PCB ........coooiiiieiieeeee e 51000-09567
Control PCB ....oovvieeeeeeee e 51000-09939
Flow Sensor Connector Assembly ..................... 51000-09353
Alarm Speaker Assembly .............oovvvviiiiiiiiiinnnn, 51000-09488
Battery, Sealed, Lead Acid, 12VDC .................. 51000-09530
Miscellaneous

Knob, FrontPanel ...........cooveeviiiiiiiiieeiee, 51000-09461
Knob, Rear Panel,

Apnea-Alarm Volume .............coovviiiiiiiiiiiiiiiieeeee. 51000-00261
Knob, Mode Select ... 51000-09514
Knob, Oxygen Blending...........coocciiiiiieeeiiiinins 56000-00268
Fuse, 0.5A, SIOW BIOW ........ooviiiiiiiiiiiiiiiiiiiiiiiies 56000-20079
AC Power Cord ........ceevveeeeiiiiiiiiiiieeee e 56090-10540
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Chapter 11 Repackaging Instructions

General

The packaging system for the BEAR CUB™ 750vs Infant Ventilator has been
designed to provide a high degree of protection against shipping damage.

All shipments of BEAR CUB™ 750vs Infant Ventilators should be made using the
complete packaging system.

Allied Healthcare Products, Inc., does not assume any liability whatsoever for any
damage incurred in any product returned to our facilities by any means. The shipper
and carrier are totally responsible for all damage and costs involved in transporting
returned goods. If a package is damaged in shipment, your shipper and/or carrier
should be notified within ten days of receipt of the shipment.

Packaging Instructions

NOTE

It is advisable that a shipping department or organization perform this procedure. A
local freight company will usually pack the product at your facility for a small service
charge.

The packaging carton consists of:

Accessory Carton 51000-09505
Anti-static Bag 26"x22"x44" 51000-06056
Cavity pack-bottom 51-09504-02
Cavity pack-top 51-09504-01

Shipping Carton 51000-09502
Shipping Label 51000-20038

Procedure

Place a large plastic bag over the ventilator.

Attach a shipper to the plastic bag with tape.

Place the accessory carton inside the shipping carton.

Align the bottom portion of cavity-pack so it slides in place inside the carton.
Place the ventilator in the carton, align the ventilator so it slides into the
cavity-pack bottom.

Align the top portion of the cavity-pack on top of the ventilator.

Seal the box top flaps with heavy duty packaging tape.

abrownN=

No
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Figure 11-1: Packaging System Diagram
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Addendum A: Release 4 Software
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Addendum B: Bear Cub 750 PSV Infant
Pediatric Ventilator System
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