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Purpose
Chapter 1: Introduction

Purpose

This manual provides requirements for the Isolette® Infant Incubator normal
operation and maintenance. It also includes parts lists (in chapter 5) for
ordering replacement components.

Audience

This manual is intended for use by only facility-authorized personnel. Failure
to observe this restriction can result in severe injury to people and serious
damage to equipment.

Organization

This manual contains seven chapters.

Chapter 1: Introduction

In addition to a brief description of this service manual, chapter 1 also provides
a product overview.

Chapter 2: Troubleshooting Procedures

Repair analysis procedures are contained in this chapter. Use these procedures
to gather information, identify the maintenance need, and verify the
effectiveness of the repair.

Chapter 3: Theory of Operation

This chapter describes the application of the mechanical, electrical, and
hydraulic systems employed in this product.

Chapter 4: Removal, Replacement, and Adjustment
Procedures

Chapter 4 contains the detailed maintenance procedures determined necessary
in chapter 2.
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Organization
Chapter 1: Introduction

Chapter 5: Parts List

This chapter contains the warranty, part-ordering procedure, and illustrated
parts lists.

Chapter 6: General Procedures

Cleaning, preventive maintenance, and other general procedures are described
in this chapter.

Chapter 7: Accessories

A list of additional products, that can be used in conjunction with the Isolette®
Infant Incubator, is available in chapter 7. Installation procedures for these
accessories are also included.

Page 1-4 Isolette® Infant Incubator (Model C2000) Service Manual (man223rh)




Typographical Conventions
Chapter 1: Introduction

]
Typographical Conventions

This manual contains different typefaces and icons designed to improve
readability and increase understanding of its content. Note the following
examples:

« Standard text—used for regular information.
* Boldface text—emphasizes a word or phrase.

» NOTE:—sets apart special information or important instruction
clarification.

» The symbol below highlights a WARNING or CAUTION:

Figure 1-1. Warning and Caution

A

— A WARNING identifies situations or actions that may affect
patient or user safety. Disregarding a warning could result in
patient or user injury.

— A CAUTION points out special procedures or precautions that
personnel must follow to avoid equipment damage.

« The symbol below highlights an ELECTRICAL SHOCK HAZARD
WARNING:

Figure 1-2. Electrical Shock Hazard Warning

« The symbol below indicates WARNING: CONSULT ACCOMPANYING
DOCUMENTS:

Figure 1-3. Warning: Consult Accompanying Documents

N\
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» The symbol below indicates WARNING: HOT SURFACE:

Figure 1-4. Warning: Hot Surface

AN

» The symbol below indicates WEIGHT LOAD:

Figure 1-5. Weight Load

N

» The symbol below indicates DANGER: EXPLOSION HAZARD—DO
NOT USE IN THE PRESENCE OF FLAMMABLE ANESTHETICS:

Figure 1-6. Danger: Explosion Hazard—Do Not Use in the Presence of Flammable
Anesthetics

&
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|
Technical Definitions

This manual contains different technical terms. Note the following definitions:

Incubator temperature—The air temperature at a point 4" (10 cm) above
and centered over the mattress surface.

Control temperature—The temperature controller’s set point selected by
the user.

Average incubator temperature—The average of the maximum and
minimum incubator temperatures achieved during temperature
equilibrium.

Incubator temperature equilibrium—The condition reached when the
average incubator temperature does not vary more than 1°C over a period

of one hour. These measurements are taken at the control temperatures of
90°F (32°C) and 97°F (36°C).

Temperature uniformity—The amount by which the average temperature
of each of four points 4" (10 cm) above the mattress surface differs from
the average incubator temperature at incubator temperature equilibrium.

Temperature rise time—The time required for the incubator temperature
to rise 20°F (11°C), when the air control temperature is at least 22°F (12°C)
above the ambient temperature.

Temperature overshoot—The amount by which incubator temperature
exceeds average incubator temperature at incubator temperature
equilibrium as a result of an increase in control temperature. Additionally,
the incubator temperature equilibrium shall be restored within 15 min as a
result of an increase in control temperature value.

Temperature correlation: Incubator temperature versus control
temperature—The amount the air temperature indicator at incubator
temperature equilibrium differs from the control temperature.

Temperature correlation: Temperature indicator versus control
temperature—The amount the air temperature indicator in air mode at
incubator temperature equilibrium differs from the control temperature.

Measurement points—Measurements are taken at five points in a plane
parallel to and 4" (10 cm) above the mattress surface: One point (A) is 4"
(10 cm) above the center of the mattress, and the remaining four points (B)
are the centers of four areas formed by lines that divide both the width and
length into two parts (see figure 1-7 on page 1-8).
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Figure 1-7. Measurement Points

m223gl17

Page 1-8

Isolette® Infant Incubator (Model C2000) Service Manual (man223rh)




Introduction

Chapter 1: Introduction

Introduction

Overview

The Model C2000 Isolette® Infant Incubator provides a therapeutic
environment for the care for low birth-weight neonates. The Model C2000
Isolette® Infant Incubator provides the following features:

Data trending—The unit graphically trends critical data, such as air
temperature, skin temperature, heater power, oxygen, and humidity, for
intervals of 12 to 24 hours, and up to seven days for weight changes.

Thermal performance-—The unit’s thermal management capabilities
provide a patented dual-air curtain that reduces radiant heat loss from the
infant by warming the surface of the inner hood.

Bi-directional airflow—Bi-directional airflow minimizes temperature
fluctuations within the incubator when the access doors are opened. A
microprocessor controller quickly and accurately regulates temperature,
humidity, and oxygen levels within the incubator.

Low operating sound levels—The unit’s low operating sound levels ensure
a developmentally-supportive environment for infants.

Centralized care for multiple births—The unit allows for co-bedding,
enabling the caregiver to monitor and care for multiple births. The
incubator mattress provides the needed space to care for two infants and
enough room for both to grow comfortably.

Integrated x-ray cassette tray—Located beneath the mattress, the x-ray
cassette tray slides out smoothly to avoid disturbing the baby.

Infant access—By using the front and side access, two clinicians can
simultaneously care for an infant while he or she remains in the incubator,
reducing handling and adverse stimulation.

Servo-controlled oxygen—Oxygen delivery is simplified by selecting and
controlling whole hood oxygen concentrations from 21% to 65%.
Calibration can be performed in room air or in 100% oxygen. The process
can be done while the caregiver monitors the infant, without interfering
with the thermal environment.

Servo-controlled humidity—The front-loading humidity reservoir requires
filling only once every 24 hours. The caregiver can set the desired relative
humidity, minimizing the infant’s evaporative heat loss.

Remote monitoring—An RS-232 port and the VueLink™' software enable
the user to view patient parameters from the Isolette® Infant Incubator on a
bedside patient monitor or a central monitoring system.

1. VueLink™ is trademark of Philips Medical Systems.
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Operating Precautions

For additional operating precautions for the Isolette® Infant Incubator and its
accessories, refer to the Isolette® Infant Incubator User Manual.

Features

Oval Access Doors
Dual access doors are provided with a quiet latch.
Mattress Tilt Mechanism

A mattress tilt mechanism is provided, and is continuously variable from 0° to
12° from either end.

Pedestal Stand Assembly

The pedestal stand assembly is available in two models: fixed height and
variable height adjustable.

Oxygen Control System (Optional)

The oxygen control system monitors and controls the oxygen concentration
level within the incubator hood environment.

Humidity System (Optional)

The humidity system monitors and controls the humidity level within the
incubator hood environment.

Weighing Platform (Optional)

A weighing platform located under the mattress measures the weight of the
infant.
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For the physical specifications of the Model C2000 Isolette® Infant Incubator,

see table 1-1 on page 1-11.

Table 1-1. Physical Specifications

Feature

Dimension

Height from floor (fixed pedestal stand
model)

56" £%" (142 cm £ 12.7 mm)

Height from floor (variable height
adjustable model)

524" + 15" to 60" + 12"
(133.35 cm £ 12.7 mm to
152 cm + 12.7 mm)

Mattress to floor (fixed pedestal stand
model)

39%" + %" (100.97 cm £
12.7 mm)

Mattress to floor (variable height

35" £ 4" to 434" £ 2"

adjustable model) (90.17 cm + 12.7 mm to
110.49 cm + 12.7 mm)
Depth < 23%" (59.69 cm)

Overall width with tilt knobs

< 41" (104 cm)

Weight (fixed pedestal stand model
without options or accessories)

195 Ib (88 kg)

Weight (variable height adjustable model
without options or accessories)

200 1b (91 kg)

IV pole maximum static load

10.4 b (4.7 kg)

Monitor shelf maximum static load

251b (11 kg)

Mattress tray width

31" (79 cm)

Mattress tray depth

16" (41 cm)

Mattress Trendelenburg/Reverse
Trendelenburg tilt

Continuously variable to 12° +
1 o

Environmental temperature operating
range

68°F (20°C) to 86°F (30°C)

Storage temperature

-4°F (-20°C) to 140°F (60°C)

Air Mode temperature range

68°F (20°C) to 98.6°F (37.0°C)

Air Mode temperature range in
Temperature Override Mode

98.6°F (37.0°C) to 102.2°F
(39.0°C)
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Feature Dimension

Skin Mode temperature range 93.2°F (34.0°C) to 98.6°F
(37.0°C)

Skin Mode temperature range in 93.2°F (34.0°C) to 100.4°F

Temperature Override Mode (38.0°C)

Temperature rise time, typical at 72°F < 35 minutes

(22°C) ambient

Temperature variability < 0.5°C maximum

Temperature overshoot < 0.5°C maximum

Temperature uniformity <0.8°C

Correlation of the indicated air temperature | < 0.8°C

to the actual incubator temperature after

temperature equilibrium is reached
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Electrical Description

For Isolette® Infant Incubator electrical specifications, see table 1-2 on page 1-
13.

Table 1-2. Electrical Specifications

Feature Dimension

Power requirements of an incubator with a | 100V/120V £ 10%, 50/60 Hz,
fixed height pedestal stand (100V and 630 W maximum
120V models)

Power requirements of an incubator with a | 100V/120V + 10%, 50/60 Hz,
variable height adjustable (VHA) pedestal | 1900 W maximum
stand (100V and 120V models)

Power requirements of an incubator with a | 220V or 240V + 10%,

fixed height or a VHA pedestal stand 50/60 Hz, 2376 W maximum
(220V and 240V models)

Convenience outlets (100V and 120V 100V/120V = 10%, 50/60 Hz,
models) 500 W maximum
Convenience outlets (220V and 240V 220V or 240V, 500 W
models) maximum

Chassis current leakage (110V and 120V | 300 pA or less

models)

Chassis current leakage (220V and 240V | 500 pA or less

models)
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Oxygen Control Description

For Isolette® Infant Incubator oxygen control specifications, see table 1-3 on

page 1-14.
Table 1-3. Oxygen Control Specifications
Feature Dimension
Oxygen display range 18% to 100%
Oxygen display resolution 1% oxygen
Oxygen display accuracy (100% + 3%
calibration)
Oxygen display accuracy (21% calibration)| £ 5%
Oxygen set resolution 1%
Oxygen setpoint range 21% to 65%

Humidity Description

For Isolette® Infant Incubator humidity specifications, see table 1-4 on page 1-

14.
Table 1-4. Humidity Specifications
Feature Dimension
Operating range 5% to 99% relative humidity
(RH), non-condensing
Storage range 0% to 99% RH, non-condensing
Operating time without refilling > 24 hours maximum at 85%

RH

Humidity control accuracy at 10% to 80% | + 6% RH
at 68°F (20°C) to 104°F (60°C)

Maximum humidity level at the incubator’s | > 85% RH
set temperature of 102°F (39°C)

Humidity setpoint range 30% to 95% RH
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Scale Description
For Isolette® Infant Incubator scale specifications, see table 1-5 on page 1-15.

Table 1-5. Scale Specifications

Feature Dimension
Weight display range 0kg (01b) to 7 kg (151b)
Weight display resolution lgorloz
Weight display accuracy +2g(0.07 0z) <2 kg (4.4 1b)
or
+5¢g(0.18 0z) > S kg (11 Ib)
Weight zeroing limit during infant >3.5kg (7.71b)
weighing

Regulations, Standards, and Codes
The Model C2000 Isolette® Infant Incubator meets the following
specifications:
» IEC 601-1
» IEC 601-2-19
» UL-2601

 With respect to the International Electrotechnical Commission (IEC) 601-
1, the incubator is Class 1, Type BF.

 On the variable height adjustable model, the mode of operation is
continuous operation with short-time loading.
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S —
Model Identification and Series Changes

For Isolette® Infant Incubator model identification, see table 1-6 on page 1-16.

Table 1-6. Model Identification

Model/Series Number Description
C2000 Isolette® Infant Incubator

For Isolette® Infant Incubator hood/shell assembly series identification, see
table 1-7 on page 1-16.

Table 1-7. Series ldentification for the Hood/Shell Assembly

Model/Series Number Description

C2HS-1, C2HS1-400 Isolette® Infant Incubator hood/shell assembly
with panel slide latches

C2HSO01, C2HS-1, Isolette® Infant Incubator hood/shell assembly

C2HS-1400 with pawl] latches

C2HS-02 Isolette® Infant Incubator hood/shell assembly
with hood lock

C2HS-03 Isolette® Infant Incubator hood/shell assembly

with modification 170

For Isolette® Infant Incubator controller series identification, see table 1-8 on

page 1-16.
Table 1-8. Series Identification for the Controller
Model/Series Number Description
C2C-2-00 Isolette® Infant Incubator controller
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For Isolette® Infant Incubator fixed height pedestal stand assembly series
identification, see table 1-9 on page 1-17.

Table 1-9. Series Identification for the Fixed Height Pedestal Stand
Assembly

Model/Series Number Description

C2STD1-00 Isolette® Infant Incubator fixed height pedestal
stand assembly with upper and lower column
extrusion

C2STD1-01 Isolette® Infant Incubator fixed height pedestal
stand assembly with upper and lower column
weldment

C2STD2-00 Isolette® Infant Incubator fixed height pedestal
stand assembly

For Isolette® Infant Incubator variable height adjustable pedestal stand
assembly series identification, see table 1-10 on page 1-17.

Table 1-10. Series ldentification for the
Variable Height Adjustable Stand Assembly

Model/Series Number Description

C2VHA-1-00 Isolette® Infant Incubator variable height
adjustable pedestal stand assembly

For Isolette® Infant Incubator humidity system series identification, see table
1-11 on page 1-17.

Table 1-11. Series Identification for the Humidity System

Model/Series Number Description

C2RH-1-00 Isolette® Infant Incubator humidity system

C2RH-1-01 Isolette® Infant Incubator humidity system

C2RH-2-00 Isolette® Infant Incubator humidity system with
manifold assembly
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Safety Tips

A

A

WARNING:

Only facility-authorized personnel should troubleshoot the Model C2000
Isolette® Infant Incubator. Troubleshooting by unauthorized personnel
could result in personal injury or equipment damage.

WARNING:

Do not use the incubator if it fails to function as described. Personal
injury or equipment damage could occur. Refer the unit for servicing by
qualified personnel.

WARNING:

To prevent personal injury or damage to the variable height adjustable
pedestal stand when transporting, employ a person of sufficient
strength to adequately control the incubator.

WARNING:

A dirty air intake microfilter may affect oxygen concentrations and/or
cause carbon dioxide build-up. Check the filter routinely, and change it
at least every 3 months or when it is visibly dirty. Failure to do so could
result in infant injury.

WARNING:
Two people are required to lift the hood assembly. Failure to use at least
two people could result in personal injury or equipment damage.

WARNING:
Allow 45 minutes for the heater assembly to cool. Failure to do so could
result in personal injury.

WARNING:
Follow the product manufacturer’s instructions. Failure to do so could
result in personal injury or equipment damage.

Page 1-18
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A WARNING:

Make sure that the oxygen supply to the incubator is turned off and that
the incubator is disconnected from the oxygen supply when performing
cleaning procedures. A fire and explosion hazard exists when cleaning
in an oxygen-enriched environment.

A WARNING:

Failure to clean the heater radiator and fan impeller could result in
sufficient lint build-up to reduce airflow, which will affect temperature
control and cause high oxygen concentrations. Infant injury could occur.

A WARNING:

Only facility-authorized personnel should perform preventive
maintenance on the Model C2000 Isolette® Infant Incubator. Preventive
maintenance performed by unauthorized personnel could result in
personal injury or equipment damage.

A WARNING:

Make sure that the oxygen supply to the incubator is turned off and that
the incubator is disconnected from the oxygen supply when performing
maintenance procedures. A fire and explosion hazard exists when
performing maintenance procedures in an oxygen-enriched
environment.

A WARNING:

The hood/shell assembly must attach to the pedestal/stand using the
screws provided. Failure to do so could result in the hood/shell
assembly separating from the pedestal stand when sufficiently tilted,
particularly with the hood open. Personal injury or equipment damage
could occur.

A WARNING:

To keep the incubator from sliding when parked on an incline, the
pedestal stand’s front locking casters must be facing down the incline
and locked.
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A

A

WARNING:

For the 21% oxygen calibration, the unit must be equipped with a
standard sensor module lock. Failure to use a standard sensor module
could result in incorrect calibration. Infant injury could occur.

WARNING:

For the 100% oxygen calibration procedure, the incubator hood must
be equipped with the 100% calibration fixture. Failure to use the 100%
calibration fixture could result in incorrect calibration. Infant injury could
OCCur.

WARNING:

Oxygen flow rates cannot be used as an accurate indication of oxygen
concentration in an incubator. Continuously monitor the oxygen
concentrations with a calibrated oxygen analyzer. Failure to do so could
result in personal injury or equipment damage.

WARNING:
Ensure all sensor leads are properly routed. Use cable management
clips to avoid entanglement and possible infant injury.

SHOCK HAZARD:

Ensure that the building power source is compatible with the electrical
specifications shown on the right side of the incubator and the variable
height adjustable pedestal stand. For proper grounding reliability,
connect the power cord only to a properly marked, three-wire, hospital-
grade or hospital-use receptacle. Do not use extension cords.

SHOCK HAZARD:
Unplug the unit from its power source. Failure to do so could result in
personal injury or equipment damage.

SHOCK HAZARD:
Unplug the power cord from the controller assembly. Failure to do so
could result in personal injury or equipment damage.
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/%\ SHOCK HAZARD:
Do not expose the unit to excessive moisture. Personal injury or
equipment damage could occur.

A CAUTION:

When using the variable height adjustable pedestal stand, always lower
the incubator to its lowest position prior to transport for optimum
stability. Failure to do so could result in personal injury or equipment
damage.

A CAUTION:

Replace both oxygen sensor cells at the same time. Failure to do so
could result in equipment damage.

A CAUTION:

When reconnecting the rear panel connectors, connect the sensor
module-to-connector cable assembly to the sensor module connector
only. Do not connect the sensor module cable to the RS-232
connector. Equipment damage could occur.

CAUTION:
Always replace Nylok®' screws; do not reuse them. Equipment
damage could occur.

CAUTION:

Use caution when lowering the shell assembly in place on the shell
bottom. Ensure that no cables are pinched and that the extrusion
bumper fits properly. Failure to do so could result in equipment damage.

A CAUTION:

Do not use harsh cleansers, such as scouring pads or heavy-duty
grease removers or solvents, such as acetone. Equipment damage
could occur.

1. Nylok® is a registered trademark of Nylok Fastener Corporation.
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A

> > B P

CAUTION:

Some chemical cleaning agents may be conductive and/or leave a
residue that may enable a build-up of conductive dust or dirt. Do not
permit cleaning agents to contact electrical components. Do not spray
cleaning solutions onto any of these surfaces. Equipment damage
could occur.

CAUTION:
When cleaning the interior of the incubator shell, prevent liquids from
entering the motor shaft opening. Equipment damage could occur.

CAUTION:
Do not use alcohol for cleaning. Alcohol can cause crazing of the clear
acrylic hood.

CAUTION:

Do not expose the hood assembly to direct radiation from germicidal
lamps. Ultraviolet radiation from these sources can cause cracking of
gaskets, fading of paint, and crazing of the clear acrylic hood.

CAUTION:
To prevent component damage, ensure that your hands are clean, and
only handle the P.C. board by its edges.

CAUTION:
When handling electronic components, wear an antistatic strap. Failure
to do so could result in component damage.

CAUTION:
For shipping and storage, place the removed P.C. board in an antistatic
protective bag. Equipment damage can occur.

CAUTION:
Do not use silicone-based lubricants. Equipment damage could occur.
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A CAUTION:

When removing the equipment from the cartons, take care not to
scratch or otherwise damage unprotected surfaces.

A CAUTION:

Before lifting the incubator hood for cleaning, ensure that all mounted
accessories have been removed to prevent possible interference with
the raised hood.

CAUTION:
To avoid equipment damage, use only distilled or sterile distilled water.
Sterile water alone is not an acceptable substitute for distilled water.

CAUTION:

Use only the programming cable assembly (P/N 83 930 70) to install
the software update. Using a standard RS-232 cable assembly could
result in equipment damage.

A CAUTION:

To prevent damage to the collar that secures the evaporator assembly
to the shell assembly, be careful not to twist the evaporator assembly
around the horizontal axis when installing its tubing.
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Warning and Caution Labels

Figure 1-8. Warning and Caution Labels

r )

BN

11 Ibs
(5.0 kg)

-1 lbs
(5.0 kg)

OXYGEN CONCENTRATION GUIDE

OXYGEN SUPPLY APPROX. OXYGEN %

3 LPM 30-45
6 LPM 4060
9 LPM 4575
12 LPM 50-85
15 LPM 60-90

ALLOW OXYGEN CONCENTRATIONS TO STABILIZE

NING:
OXYGEN FLOW RATES CAN NOT BE USED AS AN ACCURATE INDICATION OF
OXYGEN CONCENTRATIONS IN AN INCUBATOR. OXYGEN CONCENTRATIONS
MUST BE CONTINUOUSLY MONITORED WITH A CALIBRATED OXYGEN ANALYZER

INLET 1

!

o

IMPORTANT:
INSPECT AIR FILTER
DURING CLEANING

REPLACE IF NECESSARY

A

]

é WARNING:

= IMPROPER USE OF SUPPLEMENTAL OXYGEN MAY BE ASSOCIATED WITH SERIOUS
SIDE EFFECTS. OXYGEN SHOULD ONLY BE ADMINISTERED BY PROPERLY TRAINED
PERSONNEL UNDER THE DIRECTION OF A QUALIFIED ATTENDING PHYSICIAN.

° THE OXYGEN CONCENTRATION INSPIRED BY AN INFANT DOES NOT ACCURATELY
DETERMINE THE PARTIAL PRESSURE OF OXYGEN (pO2) IN THE BLOOD. THE pO2

THE ATTENDING PHYSICIAN.

BURN WITH GREAT INTENSITY IN OXYGEN ENRICHED AIR.

DANGER:EXPLOSION HAZARD DO NOT USE IN
THE PRESENCE OF FLAMMABLE ANESTHETICS

SHOULD BE MEASURED BY AN ACCEPTED CLINICAL TECHNIQUE WHEN ADVISED BY

» FIRE HAZARD - KEEP MATCHES AND OTHER SOURCES OF IGNITION OUT OF ROOM
IN WHICH OXYGEN IS IN USE. COMBUSTIBLE MATERIALS ARE EASILY IGNITED AND

° USE OF ANESTHETIC AGENTS CAN INTERFERE WITH OXYGEN ANALYZER ACCURACY.

IMPORTANT:

DO NOT APPLY OXYGEN
TO INLET 1 AND INLET 2
SIMULTANEOUSLY.

OXYGEN CONTROLLER
MAX. PRESSURE 150 PSI
(10.55 Kg/cm2)
MIN. FLOW: 30 LPM

% INLET 2
- CAUTION - - CAUTION - - CAUTION -
MAXIMUM 2 LBS A MAXIMUM 5 LBS MAXIMUM 10 LBS A
WEIGHT (.91 Kg) WEIGHT (2.2 Kg) WEIGHT (4.5 Kg)

m223g091
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