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Please check the A page for change information.
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LIST OF DEFINITIONS AND SYMBOLS

TECHNICAL DEFINITIONS

RESUSCITATOR. A portable device used in emergency situations to provide lung ventilation to individuals
whose breathing is inadequate. The Resuscitation Module used in the Resuscitaire™ Radiant Warmer con-
tains pneumatic circuitry necessary for infant resuscitation.

PNEUMATICS. Dealing with the properties of air and other gases. The following pneumatic circuits are con-
tained in the Resuscitation Module: a suction circuit, a patient Oxygen delivery circuit and an auxiliary Oxygen
delivery circuit.

BLENDER. A device which provides blended Oxygen. The Blender Module is an option that can be used in
the Resuscitaire™ Radiant Warmer. The Blender Module mixes Oxygen and Air and provides an O, Con-
centration Level of blended Oxygen from 21 to 100%.

OFF-LINE DIAGNOSTIC. A series of 17 tests, embedded in the internal software, which enable the user to
test the operation of the Resuscitaire™ Radiant Warmer when the equipment is not in the Operating Mode.

NOTE, IMPORTANT, CAUTION, AND WARNING

NOTE: A NOTE is inserted in text to point out procedures or conditions which may otherwise be misinter-
preted or overlooked. A NOTE may also be used to clarify apparently contradictory or confusing
situations.

IMPORTANT: Similar to a NOTE but used where greater emphasis is required.

CAUTION: A CAUTION is inserted in text to call attention to a procedure which, if not followed ex-
actly, can lead to damage or destruction of the equipment.

WARNING: A WARNING is inserted in text to call attention to dangerous or hazardous conditions
inherent to the operation, cleaning, and maintenance of the equipment which may result in per-
sonal injury or death of the operator or patient.




SYMBOLS
A Attention: cgnsult Examination Light Switch
accompanying documents.
Type B equipment with an F-type @
isolated (floating) applied part.
A Danger! High Voltage! Temperature Override
Mode Key

Mode Control Key

—
Disposable Suction Bottle Keypad Lock Key

Reusable Suction Bottle

@ Set Temperature Keys
Il

Power On/Off Switch

Celsius/Fahrenheit
Selection Key

W Patient

% Heater Element
Silence/Reset Key
Suction Line Filter

é Load Symbol

AN 4
- 6 - Examination Light
4 N

Procedural Silence Indicator

Apgar Timer Reset Key

Apgar Timer Start/Stop Key
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RESUSCITAIRE™ RADIANT WARMER
GENERAL INFORMATION

SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

This manual provides the instructions for installation, maintenance and repair of the Resuscitaire™ Radiant
Warmer.

This manual is intended for use only by trained, qualified service personnel. Instructions for the operation of
the equipment are provided in a separate Operator’s Manual.

1.2 DESCRIPTION

The Resuscitaire™ Radiant Warmer System is designed specifically for labor and delivery room use. The
Resuscitaire™ Radiant Warmer consists of a Bassinet, a Warmer, and a Controller Module which provides
heat control, monitoring of skin temperature and Apgar timing. The Resuscitaire™ Radiant Warmer also
includes a basic resuscitation package which includes suction and Oxygen delivery.

1.3 OPTIONS/ACCESSORIES

The options and accessories available for the Resuscitaire™ Radiant Warmer are listed below and illus-
trated in Figure 1.1. Refer to Section 6 for Replacement Parts and Part Numbers.

FACTORY INSTALLED OPTIONS

. Resuscitation Gas Module with AutoBreath Infant Resuscitator
. O, Pipeline Supply Module

. Oo/Air Pipeline Supply Module

o 05/0, Reserve Supply Module

o O/Air Reserve Supply Module

. Integrated Precision Blender

FIELD INSTALLED ACCESSORIES

o Instrument Tray (left or right or left and right mounting)
. Pass—Through Drawer Tray

o Air Hose Assembly, USA (10ft)

. Air Hose Assembly, Black, European, Nist (10ft)

. Oxygen Hose Assembly, USA (10ft)

. Oxygen Hose Assembly, White, European, DISS (10ft)
. X—Ray Cassette Tray

. Monitor Shelf

. Infusion Pump/I.V. Pole
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ARMER MODULE

CONTROLLER

BLENDED GAS
SUPPLY MODULE  EXAMINATION LIGHT D

RESUSCITATION T
MODULE WARMER MODULE PIVO

WALL
0/AIR
~ GAS SUPPLY HOSES
MODULE

BASSINET TILT
MECHANISM
x-RAY P — e s

CASSETTE
TRAY (/

RESUSCITATION
EQUIPMENT
STORAGE
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1\
~ HANDLE
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DRAWER

SUCTION BOTTLE

AND FILTER GAS TANKS

NOT SUPPLIED

FIGURE 1.1 EQUIPMENT PROVIDED WITH FACTORY INSTALLED OPTIONS AND
FIELD INSTALLED ACCESSORIES
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SECTION 2
INSTALLATION

2.1 UNPACKING

The Resuscitaire Radiant Warmer is shipped in one carton which contains the following assemblies:

e Bassinet/Cart Assembly

e Upper Post Assembly

e Warmer Module Assembly

e Any user installed accessories that were ordered

2.2 ASSEMBLY (Refer to Figure 2.1)

NOTE: The required mounting hardware is stored in a bag located in the pass—through drawer.

1.
2.
3.

10.
11.

REMOVE THE BACK COVER (1) from the Upper Column (2).
REMOVE THE CONTROLLER (3) from the Upper Column.

MOUNT THE UPPER COLUMN on the Bassinet/Cart using four 10 — 32 x 1/2 inch screws pro-
vided.

CONNECT THE SUCTION HOSE (4) to the white barb fitting of the suction generator located
at the left rear corner of the Resuscitation Module.

INSTALL TWO 10 - 32 X 1/2 INCH SCREWS IN THE UPPER HOLES OF THE WARMER (5).
Do not tighten the screws.

RAISE THE WARMER above the open end of the Upper Column (2) and insert the Power Cable
(10) into the open end of the column.

SLOWLY LOWER THE WARMER onto the Upper Column. Tighten the upper screws and install
the remaining 10 — 32 x 1/2 inch screws.

THREAD THE WARMER POWER CABLE out through the Controller opening. Connect the
Power Cable to connector J4 on the Controller.

REMOUNT THE CONTROLLER on the Upper Column. Remount the Back Cover (1) on the Up-
per Column.

CONNECT THE LINE CORD (6) to the POWER Connector on the rear of the Controller.

SECURE THE LINE CORD to the Back Cover using the Cable Clamp (8) and 8 — 32 x 3/8 screw
9)-

CAUTION: Securing the Line Cord to the Back Panel is required to prevent removal of the

12.

13.

Controller chassis with the ac power applied.

INSTALL ANY ACCESSORIES that were ordered using the installation instructions provided
with the accessory.

INSTALL THE END AND SIDE PANELS on the Bassinet.
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PARTS LIST

Screw, 10 — 32 x 1/2 TR, PH SS NY STP (Qty 8)
Screw, 8 -32 x 3/8 TR PH SS
Cable Clamp

.......... 99 042 07
.......................... 99 031 38
.......................................... 17 725 64

Controller Mounting
Screws

Line Cord Mounting Hole r d

5]

FIGURE 2.1 INSTALLATION
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2.3 OPERATIONAL CHECKOUT PROCEDURE - CONTROLLER

WARNING: The Warmer should not be used if the Controller fails to function as described below.

CAUTION: HEAVY EQUIPMENT - To prevent injury or damage to the Warmer, two persons of suffi-
cient strength are required to adequately control the Warmer during transport.

1. CONNECT THE AC LINE CORD TO THE POWER CONNECTOR on the Rear Panel.

WARNING: Connect the power cord only to a properly grounded wall receptacle that is ap-
proved for hospital-use and of the correct voltage. DO NOT use extension cords or an ac Recep-
tacle Box for this device.

2 CHECK THE POWER FAILURE ALARM. Turn Off the CIRCUIT BREAKER on the Rear Panel.
Turn Onthe Power Switch on the Front Panel. The Power Fail Indicator should come on and
the audible alarm should sound. Turn Off the Power Switch and turn on the CIRCUIT BREAK-
ER.

NOTE: The Unit must be connected to the ac line for at least three minutes before the Power Fail
Circuitry becomes active.

3. CHECK THE SELF-TEST FUNCTION. Turn On the Power Switch. The Self~Test Function
should be initiated and the following should occur:

e Apgar Timer, Baby Temperature and Set Temperature Digital Displays show all eights.
e All Alarm Indicators (with the exception of the Power Fail indicator) light.

e All Mode Indicators light.

e The > 37 °C Indicator lights.

e Allten segments of the Heater Power Indicator light.

e The Procedural Silence Indicator lights.

¢ The Keypad Lock Switch lights.

e The audible alarm will sound a high pitch tone, a low pitch tone, then a beep—beep-beep.

When the Self-Test Function is complete, the Controller should begin operating in the Pre—
Warm Mode.

4. CHECK THE PRE-WARM MODE. The Pre-Warm Indicator should be On and the Heater
Power Indicator should display 10 segments (100%) for three minutes, reduce to 6 segments
(60%) for 12 minutes, then reduce to 3 segments (30%).

5. CHECK THE MANUAL MODE. Select Manual Mode by pressing the Mode Select Key. The
Manual Indicator should light.

Press the Up Arrow Key until all the Heater Power Display segments are lit. Press the Down
Arrow key until all the Heater Power Indicators are Off. Connect the Skin Temperature Probe to
the Skin Temp Probe Connector, the Baby Temperature Display should come On.

Set the Heater Power Indicator to 100%, all segments are lit. Wait 10 minutes. After 10 minutes
have elapsed, the Chk Patient Indicator should come On and the audible alarm should sound
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10.

1.

one time. Wait an additional 5 minutes. During this time the audible alarm should sound at 30—se-
cond intervals. At the end of 5 minutes (15 total), the heater should shut down and the Heater
Power Indicators should go Off. Press the Silence/Reset Key, the Chk Patient Indicator and
audible alarm should go Off and the heater should come back On along with the Heater Power
Indicators.

CHECK THE KEYPAD LOCK. Press the Keypad Lock Switch. The Keypad Lock Switch
should light up. The Mode Key, Up/Down Arrow Keys and the °C/°F Key should be inoperative.
Press the Keypad Lock Switch again. The Keypad Lock Switch light should go Off and the
Keypad should be enabled.

CHECK THE BABY MODE. Select Baby Mode by pressing the Mode Select Key. The Baby
Indicator should light and the Set Temperature Display should activate. In addition, the Baby
Temp Indicator should flash and the audible alarm should sound. Press the Silence/Reset Key,
the audible alarm should go Off, the Baby Temp Indicator should become steady On.

CHECK TEMPERATURE OVERRIDE MODE. Press the Up Arrow Key to raise the Set Tem-
perature to 37.0 °C. Press the >37 °C Key, the >37 °C Indicator should come On. Press the
Up Arrow Key again to raise the Set Temperature to 38.0 °C.

Press the Down Arrow Key to lower the Set Temperature to below 37.0 °C. When the Set Tem-
perature falls below 37.0 °C, the >37 °C Indicator should go Off.
CHECK THE PROBE ALARM. Disconnect the Skin Temperature Probe from the Skin Temp

Probe Connector. The Baby Temperature Display should go Off, the Probe Indicator should
flash and the audible alarm should sound.

CHECK THE APGAR TIMER. Press the Start /Stop Key, the Apgar Timer Display should
come Onand begin to count up from zero seconds. Press the Start/Stop Key, the Apgar Timer
count should stop. Press the Reset Key, the Apgar Timer Display should go Off.

CHECK THE EXAMINATION LIGHT. Press the Exam Light Switch. The Examination Light
should come on. Press the Exam Light Switch again, the Examination Light should go Off.

2.4 MECHANICAL CHECKOUT

1.

CHECK THE MATTRESS TILT CONTROL (Figure 2.2) by pulling up on the lever, located at the
bottom rear of the Bassinet while supporting the rear lower edge of the Bassinet with the palm.
Place the Bassinet in the 5—degree and then the 10—degree tilt position. Return the Bassinet to
the level position.

L

FIGURE 2.2 BASSINET TILT CONTROL
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2. CHECK THE BASSINET SIDE PANELS (Figure 2.3) by raising each panel. Pivot it to hang
straight down. Return the panel by reversing the procedure. Check that the panel is positively
engaged to confine the infant.

FIGURE 2.3 CHECKING THE BASSINET SIDE PANELS

3. CHECK THE BASSINET FRONT PANEL (Figures 2.4 and 2.5) by raising the panel and sliding
it under the mattress. Return the panel by reversing the procedure. Check that the panel is posi-
tively engaged to confine the infant.

FIGURE 2.5 CHECKING THE BASSINET FRONT PANEL (SLIDING THE PANEL)
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4. CHECK THE PASS-THROUGH DRAWER (Figure 2.6) by sliding the drawer in and out on both
sides of the Bassinet. Return to the center position.

s

FIGURE 2.6 CHECKING HE ASS—THROUGH DRAWER

5. CHECK THE WARMER MODULE SWIVEL OPERATION (Figure 2.7) by rotating the Warmer
Module 90 degrees to the left and right of center. Return to the center position.

FIGURE 2.7 CHECKING THE WARMER MODULE SWIVEL
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6. CHECK THE OPERATION OF THE X-RAY CASSETTE TRAY (ACCESSORY) in Figure 2.8
by grasping the middle of a Side Panel and pulling the X—Ray Cassette Tray out from under the
Bassinet. Replace the X—Ray Cassette Tray by reversing the procedure.

FIGURE 2.8 CHECKING THE X-RAY TRAY

7. CHECK THE INSTRUMENT TRAY (ACCESSORY) in Figure 2.9 by swinging it out from under
the Bassinet.

FIGURE 2.9 CHECKING THE INSTRUMENT TRAY
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2.5 RESUSCITATION EQUIPMENT PRE-USE CHECKOUT/SET-UP

SUPPLY PRESSURE

1. Ensure that O5 (and AIR) pipeline(s) are securely attached to appropriate fittings on the rear of
the unit and that the gas supply present is 40 to 75 psi.

If using Reserve Gas Supply from cylinders:

2. Ensure that cylinder(s) is(are) properly secured in the mounting yokes on the rear of the Warmer
and that the cylinder valve located on the top of the cylinder is open.

3. Examinethe appropriate Cylinder Pressure Gauges on the front of the Upper Column to ensure
that a sufficient reserve gas supply is present.

4. Set the Gas Supply On/Off Switch to the On position.

BLENDED GAS SUPPLY (Optional)

1. If applicable, set the Precision Blender to the desired Oxygen % Concentration using the Blend-
er Control Knob.

SUCTION

1. Check that a clean Suction Bottle (reusable or disposable, Figure 2.10) is installed and properly
connected in the Resuscitation Equipment Storage Compartment at the front of the Warmer.

2. Ensure that a bacterial filter (reusable Suction Bottle) is connected in—line with the supply con-
nection to the reusable Suction Bottle.

Disposable Reusable
Filter

f Extension Tube f Q:ﬂlﬂ D

| 3/ oI
7T R
- [
/ Extension
Suction Catheter J Tube /

Suction Catheter

NOTE: The disposable bottle has a built—in filter.

FIGURE 2.10 CHECKING THE SUCTION BOTTLE

3. Connect the desired extension tubing to the outlet of the Suction Bottle Outlet Port and secure
the free end of the extension tubing in either tubing retaining slot provided on the Front Panel
of the Bassinet.

4. Turn Onthe Suction On/Off Switch.

5. Block the Patient Outlet of the Suction Bottle. Adjust the suction magnitude using the Suction
Min/Max Control while viewing the suction level on the Suction Gauge. Adjust the suction mag-
nitude to the desired maximum suction pressure value.

6. Turn Offthe Suction On/Off Switch.

7. Connect the desired suction catheter to the distal end of the extension tubing as shown in Figure
2.10.
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AUTOBREATH INFANT RESUSCITATOR/PATIENT SUPPLY (Optional)

Manual Ventilation — Use with Patient Breathing Circuit — 15 mm tubing with thumb hole (finger) at patient
end (refer to Figure 3.4).

'WARNING:
« Excessive air pressure can cause damage to patient’s lungs.

e For prolonged ventilation, use of a heat and moisture exchanger is recommended.

There are potential hazards associated with the delivery of supplemental Oxygen. If it is necessary to
administer Oxygen, the attending physician should be notified immediately.

1. Connect the Patient Circuit to the Patient Outlet (refer to Figure 3.4).

2. Adjustthe flow rate to the desired fresh gas flow rate using the Patient Supply Flow Rate (LPM)
Control.

3. Check the adjustable Airway Pressure Relief Control by setting the desired pressure limit and
blocking the distal end of the Patient Circuit. Both, patient connection and thumb (finger) holes
of the Exhalation Valve, must be blocked.

4. Observe the Airway Pressure Gauge to ensure that internal pressure limit is the desired limit.

Automatic Ventilation (Resuscitation Module with AutoBreath Infant Resuscitator Only) — Use Automatic
Patient Circuit —15 mm tubing with exhalation valve and exhalation valve control line tubing.

WARNING: .
« Excessive air pressure can cause damage to patient’s lungs.

e For prolonged ventilation, use of a heat and moisture exchanger is recommended.
e For unattended autoventilation, use a Patient Airway Monitor.

There are potential hazards associated with the delivery of supplemental Oxygen. If itis necessary to
administer Oxygen, the attending physician should be notified immediately.

Turn the AutoBreath Infant Resuscitator circuit Off using the On/Off Control.

2. Connectthe Automatic Patient Circuit to the Patient Outlet Connector and the Exhalation Valve
Control Line Tubing to the Exh Valve Connector (refer to Figure 3.3).

3. Adjustthe flow rate to the desired fresh gas flow rate using the Patient Supply Flow Rate (LPM)
Control.

4. Checkthe fixed internal Airway Pressure Relief Control by setting the desired Airway Pressure
Limit and blocking the Exhalation Valve Exhaust Port and the Patient Port of the Exhalation
Valve.

Observe the Airway Pressure Gauge to check the pressure limit.
Turn Onthe AutoBreath Infant Resuscitator Circuit.
Adjust the Rate (BPM) Control to 18 breaths per minute.

Set the PEEP threshold by blocking the Patient Port of the Patient Breathing Circuit. Do not block
the Exhalation Valve Exhaust Port. Observe the Positive End Expiratory Pressure indicated on
the Airway Pressure Gauge and adjust the desired PEEP using the PEEP Control.

® N o o

9. Check the I:E ratio by measuring the Inspiratory and Expiratory Phase Times and dividing the
Expiratory Phase Time by the Inspiratory Phase Time. The result should be approximately 2.0.
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10. Check the desired Breath Rate by counting the number of breath cycles per minute.

AUXILIARY FLOW (provides 100% Oxygen only)

1. Connect the desired device to be supplied by the Auxiliary Flow Circuit to the Aux Outlet Con-
nector.

2. Adjust the desired Auxiliary Flow using the Aux Flow (LPM) Control and check for flow.
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SECTION 3
TECHNICAL INFORMATION

3.1 SPECIFICATIONS

The specifications for the Resuscitaire™ Radiant Warmer are provided in Table 3.1. All specifications are
subject to change without notice.

TABLE 3.1 SPECIFICATIONS

POWER REQUIREMENTS
100V Models (Japan) . .......oeuiiii i e 100V, 50/60 Hz, 750W
120V Models (North America) . ... 120V, 60 Hz, 750W
120V Models (Latin AMEerica) .........oovieeeiiiinnniiiie i, 120V, 50/60 Hz, 750W
220/240V Models (IEC) ....oeieiiii i e 220/240V, 50/60 Hz, 750W
220V Models (GErmany) . ........ouuiiimiiiiiiiiiii s 220V, 50 Hz, 750W
OVERLOAD PROTECTION
100V Models (Japan) ..........eeiiimiiiiiii i Dual 12A Circuit Breakers
120V Models (USA) . .n e Dual 12A Circuit Breakers
120V Models (Latin America) ............covviiiiininnneeenna... Dual 12A Circuit Breakers
220/240V Models (IEC) .....oviriiiiiiiiie Dual 6A Circuit Breakers
220V Models (GErmany) . ........oviiiiiiiiiiireeanaenenennans Dual 6A Circuit Breakers
CHASSIS LEAKAGE CURRENT
100V and 120V Models ... .o Less than 300 pA
220V and 240V MOdEIS ... ..ottt e Less than 500 pA
EXAMINATIONLIGHT ........... ... .o, >100 Foot Candles (0.18 lumens/cm?)
ALARMS
High Temperature ...t Activates if Skin Temperature Probe is

attached and the skin temperature

sensor reaches 39.0 °C. Resets at 38.5 °C.

Check Patient . ... Activates in Manual Mode after 10 minutes.
Remains on with audible alarm every

30 seconds for 5 minutes;

totalling 15 minutes. Then the heater is turned Off.

APGar TIMEr ..o Activates at the 1—, 5—-and 10—
minute Apgar Time intervals.

Power Fail . ...t s Activates when there is a
loss of power.

Probe Fail ... ..ot e Activates if Skin Temperature Probe fails
(open or short).

SystemFail ... Indicates system failure, refer unit
to service immediately.

Baby TemMp ..ot Activates if Baby Temperature
fluctuates 1 °C above or below set point.

Electrical Module Audio Alarms ........... ...t Tone Frequency: 1.2 KHz maximum

Three—stage sound level: 15 seconds
low, 15 seconds medium, then high.
Blender Module Pneumatic Audio Alarm . ...... ... i Vibrating Reed.
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TABLE 3.1 SPECIFICATIONS (CONT.)
DISPLAYS
Skin Temperature Display
X0 ¥ | - Vo3V 1+ 0.2 °C (for 31 °C to 37 °C)
+0.4 °F (for 87.7 °F to 98.6 °F)
RESOIUtION . ..o 0.1°C (0.5 °F)
Apgar Timer Display
Range ...ttt 0 to 59 minutes, 0 to 59 seconds
RESOIUtION . . . oot 1 second
Yoo ¥ ] - 1o} + 0.5 second
MANUALHEATCONTROL ......... ... ..., Adjustable in 10% increments
from zero to full power (100 %)
DATA PORT ... i e e 2400 Bits/second fixed
Baud Rate. RS232C Compatible
MATTRESSTILT ......... ... i 5 and 10 degrees Reverse Trendelenburg
(The infant’s head should be toward the front of the Warmer).
DIMENSIONS AND WEIGHT
Mattress Height ........... .. ...t e 100 cm (39.4 inches)
Height .. o 188 cm (74 inches)
Width (Sideto Side) ...t e 72.4 cm (28.5 inches)
Depth (Frontto Back) ..ot it 111.8 cm (44 inches)
WEight .. e 91 kg (200 Ibs)
ENVIRONMENTAL
Operating Temperature Range ...ttt 18 °C to 30 °C ambient
Storage Temperature Range ...t — 30 °C to +70 °C ambient
Relative Humidity OperatingRange ..................... 5% RH to 95% RH, non—condensing
RESUSCITATION
Wall Supply Pressure ...t i 40 to 75 psi
Cylinder Pressure ... i 2500 psi max
Patient Gas Supply
Flow Control Range ......coiirriii ittt et aees Oto 15LPM
Airway Pressure Limiting Operator-Adjustable .............................. 0to 50 cm HO
Factory Fixed Safety Relief Pressures ............... 50 cm H,O + 8 cm H,0O
Suction Circuit
Adjustable Suction Intensity ......... ... 0 to 150 mmHg
AutoBreath Infant Resuscitator Circuit (Factory Installed Option)
= 7= o e Fixed at 1:2 £ 20%
PE P L s 0to 18 +4 cmHO
BreathRate ............ooiiii i 18 to 60 BPM £ 10% of setting
Adjustable Airway Pressure Relief .............. ... .. il 0to 50+ 5cmH,0
Fixed Maximum Pressure .........cc.uoiiiiiiitiinniiiiiniiiniinnns 50 cm Hy0 = 20%
Oxygen ConsumMpPtion .. ... ..ottt i 50 Ipm max.
Patient CircUit TYPe .. ... oot e Automatic
Auxiliary Flow Circuit
Auxiliary FIOW Range . ... i e Oto 15 LPM
Auxiliary PreSsure . .......oooiiiiiiiiiiiiiiii i 40 cm H,0 % 20% maximum
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3.2 THEORY OF OPERATION
3.2.1 GENERAL

This section contains the functional description and detailed theory of operation of the equipment. A diagram
of the Resuscitaire™ Radiant Warmer is shown in Figure 3.1.

3.2.2 OVERALL FUNCTIONAL DESCRIPTION

Warmer Head

| %ﬁw Module
Radisnt Heatet
Examination Light Blender
Bassinet i1 \Resuscimion Module
antPushIPulll-hndl_e—\ =N
N — \ Gas Supply Module

FIGURE 3.1 RESUSCITAIRE" RADIANT WARMER

Warmer Module

The Warmer is controlled by a Controller which provides Pre-Warm Mode, Manual Mode heater control, or
Baby Mode (automatic skin temperature control). An Examination Light provides added illumination of the
mattress area. A Warmer Head Pivot permits the Warmer to be pivoted to either side for X—-Ray procedures. In
addition, when the Warmer is pivoted, it can be powered to provide heat.

3-3



RESUSCITAIRE™ RADIANT WARMER
TECHNICAL INFORMATION

Bassinet

The Bassinet is designed to provide maximum function and utility to aid in the care of the newborn. The side
and front panels may be folded down to permit maximum access to the infant. The mattress may be tilted up in
the rear at a 5 or 10 degree angle. Openings are provided on each side of the Bassinet for the insertion of the
optional X—Ray Cassette Tray.

Controller

At power—up, the microprocessor within the Controller performs a series of power—up diagnostic tests to con-
firm the proper operation of the system. During this time, all displays and indicators are lighted and an audible
tone is sounded. Also included is a Procedural Silence Timer to block out Baby Temp audible Alarms during
routine procedures.

When powered up, the system initializes in the Pre—Warm Mode. In the Pre—Warm Mode, the Controller will
start the heater at 100% power and maintain that setting for three minutes, reduce to 60% for 12 minutes and
then reduce the heater power to 30%.

When operating the Controller in the Manual Mode, the operator can adjust the heater power from 0 to full
power. After 10 minutes of operation in the Manual Mode, a Chk Patient Alarm occurs. Failure to acknowledge
the Chk Patient Alarm within the next 5 minutes will cause the heater to shut down.

The Apgar Timer displays the elapsed time and sounds an audible dual tone to alert the operatorthat 1, 5, and
10 minutes have elapsed since the timer was activated.

When operated in the Baby Mode, the Controller utilizes a Skin Temperature Probe, connected between the
Controller input and the infant, to automatically adjust the heater output of the Warmer Module to maintain a
digitally displayed preset Set Temperature.

The Keypad Lock Key, when pressed, renders the Up/Down Arrows and Select Mode Keys inactive or active.
Alsoincluded is a Procedural Silence Timer to block out Baby Temp audible alarms during routine procedures.

Resuscitation Module
¢ Blended Gas Supply (optional) — The Blended Gas Supply provides blended Oxygen from 21 to 100%.

The Resuscitation Module contains pneumatic circuitry necessary for infant resuscitation. Controls and dis-
plays for the module are located above and to the rear of the Bassinet.

The Resuscitation Module consists of the following components:

¢ Suction —The Suction Circuit (reusable or disposable) is driven by a gas powered venturi actuated vacu-
um generator which provides a negative pressure (vacuum) for suctioning the patient’s airway. The suc-
tion level is indicated on the Suction Gauge. Suction may be adjusted using the Suction Control. The
suction is turned On and Off using the On/Off Switch. A fixed internal relief valve limits the maximum
suction level to —150 mmHg.

34
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Filter

: ,%jb

Reusable

Disposable

NOTE: The disposable bottle has a built-in filter.

FIGURE 3.2 SUCTION FUNCTIONAL BLOCK DIAGRAM

AutoBreath Infant Resuscitator (Factory Installed Option) — The AutoBreath Infant Resuscitator Cir-
cuit is a gas—powered, time—cycled, continuous flow, pressure limited resuscitator. It has a Rate (BPM)
Control and a nominal I/E ratio of 1:2. An On/Off Switch allows the timing circuit to be turned On and
Off. A PEEP Control adjusts the Positive End Expiratory Pressure in the patient circuit. The resuscitator
is utilized in conjunction with the continuous gas flow provided by the Patient Supply sub—module.

WARNING: An airway pressure monitor must be used if the AutoBreath Infant Resuscita-
tor is to be used unattended.
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AutoBreath™

Rate (BPM) PEEP
40, 45

Exh Valve

Patient Supply i i

Airway Pressure Airway Pressure Relief  Flow Rate (LPM)

Patient Outlet

L e

AutoBreath Infant Resuscitator and Patient Gas Supply Controls and Indicators

1-PATIENT CIRCUIT 6—-EXHAUST PORT
2-EXHALATION VALVE HOUSING 7-PATIENT PORT
3-EXHALATION VALVE CAP

4-EXHALATION VALVE DIAPHRAGM

3 NOTE: EXHALATION VALVE DIAPHRAGM

6 MUST BE INSTALLED FOR AUTO-
N / 4 MATIC VENTILATION.
2 ]
\
f BNy
15 mm CORRUGATED TUBING
7 —

TO INFANT LUNGS TO PATIENT OUTLET

FIGURE 3.3 PATIENT BREATHING CIRCUIT FOR AUTOMATIC VENTILATION
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Patient Gas Supply — The Patient Gas Supply Circuit may be used with the AutoBreath Infant Resusci-
tator On or Off to provide continuous gas flow to the patient. Controls are provided for Airway Pressure
Relief (maximum pressure) and Flow Rate (LPM) (circuit flow). The adjustable Airway Pressure Relief
Control is always operative.

Afixed internal safety relief valve is also provided and is also always operable. This valve provides redun-
dant maximum pressure relief at 50 cm H,O + 8 cm H,O and also allows the patient to inspire room air
in the event of gas supply failure.

WARNING: Breathing room air through the 2-way relief valve requires extra effort. This condi-
tion, if it occurs, should be rectified as soon as possible.

Patient Supply !
Airway Pressure Airway Pressure Relief  Flow Rate (LPM) !

Patient Outlet

Auxiliary Flow o womn

. »

)

PATIENT GAS SUPPLY CONTROLS AND INDICATORS

1-PATIENT CIRCUIT 5-EXHALATION VALVE CONTROL LINE
2-EXHALATION VALVE HOUSING TUBING
3-EXHALATION VALVE CAP 6-EXHAUST PORT

4-EXHALATION VALVE DIAPHRAGM  7—-PATIENT PORT

NOTE: EXHALATION VALVE DIAPHRAGM MUST BE
INSTALLED FOR MANUAL VENTILATION.

6
AN / 4 5 TO EXH VALVE

15 mm CORRUGATED TUBING

TO INFANT LUNGS TO PATIENT OUTLET

FIGURE 3.4 PATIENT BREATHING CIRCUIT FOR MANUAL VENTILATION
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o Auxiliary Flow — The Auxiliary Flow circuit supplies 100% Oxygen to go through the Aux Flow (LPM)
Control to the Aux Outlet Connector. It is intended for Oxygen enrichment of a manual bag resuscitator,
for direct Oxygen delivery for the patient, the mother, or a second neonate, i.e., twins. The Aux Flow LPM
Control adjusts the flow rate from 0 to 15 LPM. An internal pre—set relief valve limits the Aux Outlet
Connector pressure to 40 cm H0.

Aucxiliary Flow

Aux Fiow (LPM)

L

FIGURE 3.5 AUXILIARY FLOW CONTROL

e Gas Supply — The Gas Supply Module consists of an Oxygen Cylinder Pressure Gauge and/or an Air
Cylinder Pressure Gauge and a Gas Supply On/Off Switch which controls the gas supply to the entire
pneumatic system.

FIGURE 3.6 GAS SUPPLY
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Alarms

HIGH TEMPERATURE. When the Skin Temperature Probe is attached to the infant and the skin temperature
exceeds 39.0 °C, the heater is automatically turned Off, the High Temp Indicator will flash and the audible
alarm will sound continuously. Press the Silence/Reset Key to silence the alarm for two minutes. After the
alarm condition is corrected (a skin temperature of 38.5°C or less), the alarm will automatically reset.

CHECK PATIENT. When in the Manual Mode, after 10 minutes of operation, the Chk Patient Indicator will
illuminate and the alarm will sound one time. Thereafter, the Chk Patient Indicator will remain illuminated
and the audible alarm will sound every 30 seconds for 5 minutes. If the alarm has not been acknowledged at
the end of 5 minutes, the heater will be shut down and a continuous ramping audible alarm will sound. The
Silence/Reset Key then must be pressed to re—activate the heater.

PROBE FAIL. If the Skin Temperature Probe fails (short—circuited or open), the Probe Fail Indicator will
flash and a ramping audible alarm will sound. After the alarm condition is corrected (the Probe is replaced), the
alarm will automatically reset.

BABY TEMPERATURE. When the temperature sensed by the Skin Temperature Probe is 1 °C above or 1 °C
below the selected Set Temperature Display setting, the Baby Temp Indicator will flash and an audible alarm
will sound, first at a low level, then at a medium level, then at a high level. In addition, if the temperature is
0.2°C above the selected Set Temperature, the heater will be turned Offautomatically. Press Silence/Reset
to silence the alarm for 10 minutes.

APGAR TIMER. When the Apgar Timer is running, the Apgar Timer Display will show elapsed minutes and
seconds and the audible alarm will sound at the 1—, 5— and 10-minute Apgar time intervals.

POWER FAIL. When power to the unit is interrupted while the Controller is On, the Power Fail Indicator will
flash and the audible alarm will beep. When power is restored to the unit, the alarm will automatically reset.
The alarm may be silenced by turning Off the Power Switch.

SYSTEM FAIL. If an internal malfunction is detected, the System Fail Indicator will flash and the audible
alarm will beep. In addition, an Error Code (ER00 to ER025) will be displayed in the Baby Temperature Dis-
play (refer to Table 5.2). This alarm is not resettable. A prolonged brown—out (five minutes or more) will also
cause a System Fail alarm.

BLENDER DIFFERENTIAL BYPASS ALARM. The Blender Module will alarm and bypass whenever the
pressure differential between the O, and Air supplies exceeds 20 psi + 2 psi . When this condition occurs, the
blender will continue to supply whichever gas is at the higher pressure: either 100% Air or 100% Oxygen. This
is a audible alarm only. There are no visual indicators.
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3.3 DETAILED CIRCUIT DESCRIPTION
3.3.1 DISPLAY PCB1

Display PCB1 contains all of the Front Panel Switches, Display Driver and Displays. In addition, it contains the
Dual Analog Probe Circuitry and an A/D Converter. There are also two precision reference power supplies:
one for the adjustable 5.0 Vdc and a fixed —2.5 Vdc reference.

There are three pots on PCB1 that require adjusting; the 5.0 V precision reference potentiometer, R15, and
the Dual Probe Amplifier Calibrations potentiometers, R13 (Channel 1) and R28 (Channel 2). The Probe Am-
plifier circuits are calibrated at 36.0 °C. Dual precision calibration resistors are provided on PCB1.

The imbedded Off-Line Diagnostic Test Software enables the user to completely test PCB1 and PCB2. The
Diagnostic Test Mode is entered from the Front Panel Display during reset or start—up of the Unit. The test
results are displayed on the Front Panel Displays.

3.3.2 POWER AND CONTROL PCB2 -

The Control PCB contains the circuitry required to control the heater as well as the operator interface. The
Control PCB supports three operating modes: Pre-Warm, Manual and Baby. The enhanced Controller pro-
vides all three modes of operation, while the standard controller only provides the Pre-Warm and Manual
Modes of operation.

In addition, the Control PCB contains the circuitry required to control the Remote Isolated Serial Port. The nine
pin connector, located at the rear of the unit, provides the hardware interface which can be used with a stan-
dard serial printer. When a serial printer is connected to this port, the user can obtain a hard copy of error
messages related to System failures.

3.3.3 POWER SUPPLY CIRCUIT

D.C. Power Supply

The D.C. Power Supply supplies 12 Vdc, +5 Vdc and ground to PCB2, via connector J2.

Circuit Breaker

The circuit breaker, CB1, is not located on the Power and Control PCB. It is located at the rear of the Unit on
the Electrical Module. The breaker has a rating of 12.0A for 100-120 Vac operation and 6.0A for 220-240 Vac
operation. The circuit breaker turns the unit On/Offwhen switched by the operator. It also shuts the Unit Off in
the presence of excessive current drain.

Fuses

The fuses, F1 and F2, are located on the Power and Control PCB. They are rated at .5A for 220-240 Vac
operation and 1.0A for 100-120Vac operation.

Isolation Transformer

AC power is brought into PCB2 via connector J6 and then directly to the primaries of isolation transformer, T2.
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Logic Power

The +5 Vdc Voltage is supplied via the DC Power Supply, located on the Electrical Module. It is brought into
PCB2 via connector J2 and PCB1 via connector J1.

The +12 Vdc Voltage is supplied via the DC Power Supply, located on the Electrical Module. It is brought into
PCB2 via connector J2 and PCB1 via connector J1.

The —12 Vdc Voltage is supplied via the DC Power Supply, located on the Electrical Module. It is brought into
PCB2 via connector J2 and PCB1 via connector J1.

The +5 VREF signal is supplied via the +12 Vdc signal in conjunction with the regulator, US, capacitors C12
and C13, resistor R10 and the fine tuning potentiometer, R15.

3.3.4 CONTROL CIRCUITRY

Microcontroller

The core processing unit of the controlling circuitry is the Motorola MC68HC11ABFN microcontroller. The
microcontroller is located on PCB2.

The frequency is 8 MHz.

The internal and external address bus is 16 bits; and the internal and external data bus is 8 bits.

Display Drivers

The Display Drivers are located on PCB1: U1, U2, U3 and U10 (for the enhanced Set Temperature Mode,
only).

Sound Generator

U4 is the Sound Generator IC. It is located on PCB2 and is used to generate the System alarm sounds.

A/D Converter

The external A/D converter, U4, is located on PCB1. Itinterfaces and is controlled directly by the serial periph-
eral interface of the microcontroller.

The A/C converter reads the probe channels, probe calibration and ambient temperature.
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3.3.5 SYSTEM INTERFACES

Baby (Skin) Temperature Probe

The Baby Temperature Probe signals are brought to PCB2 via connector J3. The signals SK1 and SK2 are
brought to PCB1 via connector J1 and converted to a digital signal via the A/D Converter, U4.

Ambient Temperature Probe

The Ambient Temperature Probe signal, PROBEC, is brought to PCB1 via connector J1 and converted to a
digital signal via the A/D Converter, U4.

Data Port

The Data Port signals are brought to PCB2 via connector J5. The signals present at this port are electrically
isolated from the remaining circuitry via Isolation Transformer, T1.

This Data Port will support two data protocols: bi-directional and a printer interface protocol. The factory de-
fault is the printer interface protocol.

The Baud Rate is also selectable between 2400 and 4800 bits/sec. The factory default is 2400 bits/sec.

3.3.6 SYSTEM FAIL LOGIC

The System Fail Logic produces a System Failure Alarm when the following conditions occur: high baby tem-
perature detected, microcontroller system failure detected by the watchdog timer or a system failure is de-
tected which prevents proper operation of the system (e.g., heater failure).

The System Fail Alarm is not self-resetting.
The Watchdog Timer Circuitry resides on PCB2.

3.3.7 POWER FAIL LOGIC

The Power Fail Logic produces a Power Fail Alarm when the following conditions occur: loss of ac mains
supply, emergency ac mains switch Off or power cord disconnection. If ac power fails, the alarm is powered
by capacitor, C29.

The Power Fail Alarm is self-resetting with the resumption of power.

The Power Fail Circuitry resides on PCB2.
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3.3.8 PNEUMATIC SYSTEM

The Pneumatic System consists of three modules (Gas Supply, Resuscitation and Blender), a patient breath-
ing circuit, and a suction collection bottle.

The Gas Supply Module connects the pipeline and/or cylinder supplied gas to the Pneumatic System. The
Resuscitation Module contains the suction, Oxygen delivery, and an optional ventilator circuitry. An optional
Precision Blender Module mixes the Oxygen and Air concentration levels. The Patient Breathing Circuit com-
pletes the system by connecting the Resuscitation Module to the patient.

GAS SUPPLY MODULE

The Gas Supply Module consists of four basic variants which share common components. The four basic
variants are as follows: 1) O, Pipeline (No Reserve Supply), 2) O, Pipeline (With Reserve Supply), 3) Oo/Air
Pipeline (No Reserve Supply) and 4) O,/Air Pipeline (With Reserve Supply).

O, Pipeline, No Reserve Supply
(Standard Configuration)

o DISS or NIST 0,

2

wall < ﬁ\ Supply
ly (40 - 75 psi !

Supply ( psi) On/Off

O,/Air Pipeline, No Reserve Supply

O,/Air Pipeline, With Reserve Supply

O, Pipeline, With Reserve Supply

DISS or NIST 0,
< oo
0, wall B Main Supply
Supply (40 - 75 psi) on/off
02 ~
2500 psi max N 35 psi
) ]
] '
L) 0, Cylinder
Pressure
2500 psi max Gauge

-
- .-
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Main Switch

The Main Switch is a toggle actuated On/Off valve which enables the user to turn On/Offall supply gases with
a single control.

Reserve Gas Supply Switch-Over

Modules containing reserve gas supplies for cylinders contain pressure regulators preset to 35 psi. Check-
valves provide a wired—“OR” type , automatic switch—over from pipeline gas to reserve gas supply when pipe-
line supply pressure drops below 35 psi.

Cylinder Pressure Gauges
Each reserve gas circuit contains a pressure gauge which enables the user to monitor the cylinder pressure.

RESUSCITATION MODULE

The Resuscitation Module is an integrated package that contains several pneumatic circuits which control
suction, Oxygen delivery and ventilation.

The Module uses flow control valves to control many of the module parameters: Suction Control, PEEP, Air-
way Pressure Relief, Flow Rate and Aux Rate. The flow controls are calibrated by the vendor. The knob, on
the shaft of the flow control, is intentionally set so that when the flow is adjusted to its minimum flow position,
there is a small bleed flow through the valve. This prevents the valve seat from being damaged and the flow
characteristics from changing.

CAUTION: I[f the knob is removed, the unit must be recalibrated.
Patient Gas Supply

The Patient Gas Supply provides 0 to 15 Ipm of O, or when the Blender Module is included in the System, a
mixture of O, and Air. The flow control is a calibrated dial type flow adjustment. The Adjustable Airway Pres-
sure Control consists of a flow control valve which controls the gas flow through a pressure divider. This
controls the pressure applied to a diaphragm which occludes a seat in the pressure relief valve assembly. By
varying this pressure, the Airway Pressure Relief threshold can be adjusted.

Auxiliary Supply

The Auxiliary Gas Supply provides from 0 to 15 Ipm of 100% Oxygen (with a factory set internal safety relief
valve at 50 cm H50 + 8 cm H,0).

Airway Pressure Gauge

The Airway Pressure Gauge is used to Monitor the patient’s airway pressure. The connection port of this
gauge can be connected to either a patient circuit using the Patient Gas Supply or Auxiliary Supply circuits.

Suction

The Suction circuit uses a venturi to generate from 0 to 150 mmHg suction at 5 Ipm nominal flow. The suction
gauge displays the generated suction magnitude. This value varies with the flow supplied to the venturi as-
sembly and the resistance in the suction supply and patient connection circuits.
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AutoBreath Infant Resuscitator (optional)

The AutoBreath Infant Resuscitator circuit is a basic gas—powered, time cycled, continuous flow, pressure
limited resuscitator. The AutoBreath Infant Resuscitator circuit, used in combination with the Patient Breath-
ing Circuit, provides automatic continuous flow ventilation. The automatic ventilation is driven by a pneumatic
oscillator which pressurizes and bleeds the exhalation chamber of the exhalation valve. The diaphragmin this
chamber controls patient inspiration and expiration. The frequency of the oscillator is controlled by the Breath
Rate flow control valve which is user adjustable from 18 to 60 BPM (Breaths Per Minute).

1-PATIENT CIRCUIT 5-EXHALATION VALVE CONTROL LINE TUBING

> EXHALATION VALVE HOUSING (REQUIRED FOR AUTOMATIC VENTILATION
NLY

3-EXHALATION VALVE CAP ONLY)

6—-EXHAUST PORT
7-PATIENT PORT

4—-EXHALATION VALVE DIAPHRAGM

NOTE: EXHALATION VALVE DIAPHRAGM

3 MUST BE INSTALLED FOR MANUAL
6 AND AUTOMATIC VENTILATION.
AN / 4 5 TO EXH VALVE

PORT

15 mm CORRUGATED TUBING

TO INFANT LUNGS TO PATIENT OUTLET

BLENDER MODULE (Optional)

The low flow, precision blender supplies 0 to 15 Ipm of an Air-Oxygen mixture, ranging from 100% Air (21%
0,) to 100% O (0% Air) with blender inlet pressures of 35 to 75 psig (for both Oxygen and Air), a nominal
pressure drop of less than 3 psi (at 50 psig inlet pressure and 10 Ipm flow rate) and a bleed to atmosphere of 3
Ipm.

The Blender will alarm and bypass whenever the pressure differential between the O, and Air supplies ex-
ceeds 20 psi + 2 psi. When this condition occurs, the blender will continue to supply whichever gas is at the
higher pressure: either 100% air or 100% Oo.

3.3.9 WARMER HEAD

The Warmer Head contains the quartz heating element and an examination light. Itis mounted to the top ofthe
Upper Column. The Warmer Head pivots to either side of the Warmer to provide access for a portable X-Ray
machine. There is no latch required to move the Warmer Head. An applied force of approximately 10 pounds
is all that is required to overcome the detents of the warmer head pivot.

HEATING ELEMENT

The Radiant Heater consists of a 600 watt quartz tube heater.

EXAMINATION LIGHT

The Examination Light is mounted underneath the Warmer Head. Itis located on the centerline of the Warmer
Head directly behind the radiant heating element. The Examination light is a 40 Watt fixed—focus halogen bulb
and is turned On/Off by a key on the front of the Electrical Module.
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