PLEASE READ

Please check the A page for change information.

Since Hill-Rom Air-Shields conducts a continuous product improvement program, circuit and
component improvements are sormetimes incorporated into equipment before they can be
incorporated into the printed manuals. When this occurs, changed material is provided on
separate sheets at the rear of the manual or under separate cover in the form of a change
package. Changed material on each page of text is indicated by a vertical bar in the margln next
to the changed material, as shown on the right.

THIS MANUAL CONTAINS PROPRIETARY INFORMATION. REPAIRS AND AUTHORIZED
MODIFICATIONS SHOULD BE PERFORMED ONLY BY QUALIFIED SERVICE PERSONNEL
TO MAINTAIN YOUR WARRANTY AND TO AVOID CREATING SAFETY HAZARDS. WE
CANNOT ASSUME RESPONSIBILITY FOR ANY CONDITIONS AFFECTING THE PROPER
OPERATION OF THIS EQUIPMENT WHICH MAY RESULT FROM UNAUTHORIZED REPAIR
OR MODIFICATION.

NOTE ON REPLACEMENT PARTS

Some parts used in your equipment may be different than those which appear in the Parts List of
this manual. This sometimes occurs due to difficulty in parts procurement, but does not alter the
function of the equipment. Order the partlisted in the Parts List. Refer to Section 6 of this Manual
for a listing of recommended spare parts.

NOTE: ALSO SEE PAGE 2.
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LIST OF AVAILABLE MODIFICATION KITS

ITEM

DESCRIPTION AND PURPOSE

PART NO.

Filter Cover Knob/Retainer
Replacement Kit

68 90115

Deck Retainer Replacement Kit

68 901 22

Cable Assy Retrofit Kit. Provides Replacement
Cabile for AC Entry Board to Heater Board

ALL NON-ENGLISH, NON--120V UNITS
Firmware Level 1.8

Eprom for 1 Incubator

US/CANADIAN UNITS ONLY

Firmware Level 1.8 US

Eprom for 1 Incubator

68 908 00

68 908 11

68 90816

Pneumatic Tilt Lock~Up. Provides Incubators with

- a mechanism that prevents the mattress from

locking up when pneumatically tilted fully inio the

- Trendelenburg or Reverse Trendelenburg position.
- In addition, it allows the mattress to be locked into

either tilt when the pneurnatic tilts is disabled.

68 901 23

Controller Grounding Spring. Moves Controller

Grounding Spring from top of Controller opemng :
‘to the bottom of the opening:

. 6890125

Firmware Level 1.9 120V, English Units only

‘Firmware Level 1.9, All Non—English,

Non—120V Units

68 808 16 -

68 908 11

Right and Left Hood Baffles Replacement Kit

68 901 46 |

Hoods without'Stops—High and Baffles with Stops

High Hood with Three Access Doors and One Iris Port

Replacement Kit

High Hood with Two Access Doors and Two Iris Ports

Replacement Kit

68 801 48
68 801 48
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TABLE OF DEFINITIONS AND SYMBOLS

TECHNICAL DEFINITIONS

Control Zone. A plane 10 cm (4 in) above the matiress with an area defined by the center of four quadrants
formed by lines that divide the width and length of the mattress surface. '

Incubator Temperature. Airtemperature ata point 10 cm (4 in) above and centered over the mattress surface

Steady Temperature Condition. The condition reached when the average Incubator Temperature does
not vary more than 0.2 ‘C over a period of one hour.

Temperature Overshoot. The amount by which Incubator Temperature exceeds average Incubator Tem-
perature during Steady Temperature Condition, resulting from a change in temperature.

Temperature Rise Time. The time required for the Incubator Temperature o rise 10 “C.

Temperature Uniformity. The amount by which the average temperature at each of four points 10 cm (4 in.)
above the mattress surface differs from the average Incubator Temperature at Steady Temperature Con-
dition.The four points are the centers of four quadrants formed by lines that divide the width and length of the
mattress surface.

Temperature Variation. The difference between the Incubator Temperature and the Average Incubator
Temperature during Steady Temperature Condition.

NOTE, IMPORTANT, CAUTION, AND WARNING

NOTE: A Note is inserted in text fo point out procedures or conditions which may otherwise be misinferpreted
or overlooked. A Note may also be used fo 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 exactly,
can lead to damage or destruction of the eguipment or improper operation.

WARNING: A Warning is inserted in text o 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.
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SYMBOLS

OB B>

Attention; consuit accompanying documents.

Type B equipment with an F type floating applied part.

Caution: Electric shock hazard. Refer service to qualified
personnel. : :

AC power.

Protective earth (ground).
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>37

PRESS TO STOP/START TIMER

PRESS TO RESET/TURN OFF TIMER

LIGHTS TO INDICATE UNIT IS OPERATING
IN BABY MODE

PRESS TO ENTER BABY

LIGHTS TO INDICATE UNIT IS OPERATING IN
AIR MODE

PRESS TO ENTER AIR MODE

LIGHTS TO INDICATE TEMPERATURE
OVERRIDE MODE

PRESS TO ENTER TEMPERATURE
OVERRIDE MODE

PRESS TO ENTER SET TEMPERATURE

PRESS TO RAISE SET TEMPERATURE

PRESS TO SELECT CELSIUS OR FAHRENHEIT
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PRESS TO SI.ENCE/RESET AUDIBLE ALARMS

LIGHTS TO INDICATE KEYPAD IS LOCKED

PRESS TO LOCK OR UNLOCK THE KEYPAD

PRESS TO TURN POWER ON OR OFF

_ Change 4

xii -



‘ C500/C550
GENERAL INFORMATION

SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

This manual provides instructions for installation, maintenance and repair of the isolette® Infant Incubators,
Models C500 QT® and C550 QT® and C500 QT® and C550 QT® Model XL. |

This manual is intended for use only by trained, qualified service personnel. instructions forthe operatorof the
equipment are provided in a separate operator's manual.

1.2 DESCRIPTION

1.2.1 ISOLETTE® INFANT INCUBATOR, MODEL C500

The Isolette® Infant Incubator, Model C500, provides air temperature control from 20 to 37 °C (37 t0 39 ‘Cin
Temperaiure Override Mode) as selected by the Air Set Temperature Up/Down Arrow keys on the front
panel.

1.2.2 ISOLETTE® INFANT INCUBATOR, MODEL C550

The Isolette® Infant Incubator, Model C550, provides air temperature control from 20 to 37 °C (37 to 3¢ "Cin
Temperature Override Mode) as selected by the Air Set Temperature Up/Down Arrow keys on the front
panel.

In addition, it provides a sensing probe which can be attached directly to the infant's skin. Using this probe, the
infant's temperature can be controiled from 34 to 37 “C (37 to 38 "C in Temperature Override Mode) as
selected by the Baby Set Temperature Up/Down Arrow keys con the front panel.

1.3 ACCESSORIES

Accessories available forthe C500/C550 QT® are listed below and illustrated in Figure 1.1. Referto Section 6,
Part Numbers, Additional Accessories, a list of operator-replaceable parts and single use items.

¢ Cabinet Stand

e Guard Rail

* Rail System for Standard Cabinet Stand
¢ SOLAIR™ Transparent Hood Warmer

e MICRO-LITE™ Phototherapy System

* DEW-ETTE® Incubator Humidifier (Not Shown)
e  WARM WEIGH® infant Scale, Model 120
¢ Remote Alarm Module

» VHA (Veriical Height Adjustable) Stand

¢ Rail Systen‘i for VHA Stand

» Monitor Shelf Package

* Inner Walls {refer to Figure 4.2)

»  ATHENA® Shelf Assembly
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C500/C550

GENERAL INFORMATION

*  ATHENA® PAM Mounting Kit
e Utility Pole Assembly

e |V Tree Assembly

e Ventilator Mounting Pole

* Oxygen Flowmeter Kit

e Air Flow Kit

¢+  Suction Kit

e Biender Kit

* MICRO-LITE™ Pivot Arm Assembly
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C500/C550
GENERAL INFORMATION

REMOTE ALARM

IV TREE

SOLAIR™ TRANSPARENT HOOD WARMER

MONITOR SHELF

:
XAM LIGHT %
OXYGEN
BLENDER
DOUBLE STUB il FLow
MOUNT METER
SUCTION
UNIT
~THENA
MONITOR
MOUNT
UTILITY
POLE
RAIL SYSTEM
VHA STAND AND
CABINETS

'FIGURE 1.1 ACCESSORIES
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GENERAL INFORMATION

1.4 MODEL IDENTIFICATION SERIES CHANGE

The Isolette® Infant Incubators, Models C500 QT® and C550 QT®, have two Data Tags which list model
identification and series number. The locations of the data tags are as follows:

1.  CONTROLLER: Located on the inside top panel.
2. HOOD/SHELL ASSEMBLY: Located on the right side panel of the Shell.

MODEL

UNIT DESIGNATION

C500C—1.

-EXPORT IDENTIFICATION

SERIES CHANGE (MODEL
DESIGN CHANGE LEVEL)

E 00

TABLE 1.1 SERIES CHANGE - CONTROLLER MODEL C500C-1 AND 1E

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

00 C Original Design

None

TABLE 1.2  SERIES CHANGE - CONTROLLER MOD_EL C550C-1 AND 1E

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

Original Design

None

TABLE 1.3 SERIES CHANGE — CONTROLLER MODEL C500XLC~1 AND 1E

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

00

Original Pesign

None

TABLE 1.4 SERIES CHANGE — CONTROLLER MODEL C550XLC~1 AND 1E

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

00

Original Design

None

Change 4
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C500/C550
GENERAL INFORMATION

TABLE 1.5 SERIES CHANGE — HOOD/SHELL ASSEMBLY C500H—1 AND 1E
4 ACCESS DOORS, 2 IRIS PORTS, PNEUMATIC TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
02 Redesign Mattress Stops 68 505 72 and 68 506 71

on Hood and Access Panet

TABLE 1.6 SERIES CHANGE — HOOD/SHELL ASSEMBLY C500H-1 AND 1E
5 ACCESS DOORS, 1 IRIS PORT, PNEUMATIC TILT

SERIES NO. DESCRIPTION " ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
03 Redesign Mattress Stops 68 505 71 and 68 506 71

on Hood and Access Panel

TABLE 1.7 SERIES CHANGE - HOOD/SHELL ASSEMBLY C550H-1 AND 1E
4 ACCESS DOORS, 2 IRIS PORTS, PNEUMATIC TiLT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED
01 Original Design None
02 Redesign Mattress Stops 68 505 72 and 68 506 71

con Hood and Access Panel

TABLE 1.8 SERIES CHANGE - HOOD/SHELL ASSEMBLY C550H-1 AND 1E
5 ACCESS DOORS, 1 IRIS PORT, PNEUMATIC TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
03 Redesign Mattress Stops 68505 71 and 68 506 71

oh Hood and Access Panel
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GENERAL INFORMATION

TABLE 1.9 SERIES CHANGE - HOOD/SHELL ASSEMBLY C500H-2 AND 2E
4 ACCESS DOORS, 2 IRIS PORTS, MANUAL TILT

DESCRIPTION

SERIES NO. ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
02 Redesign Mattress Stops 68 505 72 and 68 506 80

on Hood and Access Panel .

TABLE 1.10 SERIES CHANGE — HOOD/SHELL ASSEMBLY C500H-2 AND 2E
5 ACCESS DOORS, 1 IRIS PORT, MANUAL TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
03 Redesign Mattress Stops

on Hood and Access Panel

68 505 71 and 68 506 80

TABLE 1.11 SERIES CHANGE - HOOD/SHELL ASSEMBLY C550H~2 AND 2E
4 ACCESS DOORS, 2 IRIS PORTS, MANUAL TILT

SERIES NO. DESCRIPTION " ITEMS/ASSEMBLIES AFFECTED
00 Original Design Naone
02 Redesign Mattress Stops 68 505 72 and 68 506 80

on Hood and Access Panel

TABLE 1.12 SERIES CHANGE — HOOD/SHELL ASSEMBLY C550H-2 AND 2E
5 ACCESS DOORS, 1 IRIS PORT, MANUAL TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED
00 Original Design None
03 Redesign Mattress Stops

on Hood and Access Panel

68 505 71 and 68 506 80
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TABLE 1.13 SERIES CHANGE - HOOD/SHELL ASSEMBLY C500Xi.H-1 AND 1E
4 ACCESS DOORS, 2 IRIS PORTS, PNEUMATIC TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED

00 Original Design | None

TABLE 1.14 SERIES CHANGE - HOOD/SHELL ASSEMBLY C500XLH-1 AND 1E
5 ACCESS DOORS, 1 IRIS PORT, PNEUMATIC TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED

01 Original Design None

TABLE 1.15 SERIES CHANGE - HOOD/SHELL ASSEMBLY C550XLH-1 AND 1E
4 ACCESS DOORS, 2 IRIS PORTS, PNEUMATIC TILT

SERIES NO. . DESCRIPTION ITEMS/ASSEMBLIES AFFECTED

00 Original Design None

TABLE 1.16 SERIES CHANGE — HOOD/SHELL ASSEMBLY C550XLH—1 AND 1E
' 5 ACCESS DOORS, 1 IRIS PORT, PNEUMATIC TILT

SERIES NO. DESCRIPTION ITEMS/ASSEMBLIES AFFECTED

01 : Original Design , None
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- TABLE 1.17 SERIES CHANGE - HOOD/SHELL ASSEMBLY C500XLH-2 AND 2E
4 ACCESS DOORS, 2 |IRIS PORTS, MANUAL TILT

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

00

Original Design

None

TABLE 1.18 SERIES CHANGE - HOOD/SHELL ASSEMBLY C500XLH-2 AND 2E
B 5 ACCESS DOORS 1 IRIS PORT, MANUAL TILT

SERIES NO.

DESCRIPTION

 ITEMS/ASSEMBLIES AFFECTED

ol

Original Design

None

~ TABLE 1.19 SERIES CHANGE ~ HOOD/SHELL ASSEMBLY C550XLH-2 AND 2E
: 4 ACCESS DOORS, 2 IRIS PORTS, MANUAL TILT

SERIES NO.

"~ DESCRIPTION

" ITEMS/ASSEMBLIES AFFECTED

00

Original Design

None

“ TABLE 1.20 SERIES CHANGE — HOOD/SHELL ASSEMBLY C550XLH~2 AND 2E
‘ 5 ACCESS DOORS, 1 IRIS PORT, MANUAL TILT

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

o1

Original Design

None

TABLE 1.21 SERIES CHANGE ~-VHA STAND, MODELS VHS68-1,1E, 2 AND 2E

SERIES NO.

DESCRIPTION

ITEMS/ASSEMBLIES AFFECTED

0o

Original Design

None
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INSTALLATION

SECTION 2
INSTALLATION

2.1 UNPACKING

Typically, the Cabinet Stand (the optional VHA Stand), the Hood/Base Assembly, Fiiter/Filier Cover
Assemnbly and the Guard Rail are shipped in separate cartons. When removing the equipment from the

cartons, take care nof to scratch or otherwise damage unprotected surfaces. Remove all packing materials
from the Shell Assembly.

2.2 ASSEMBLY-INCUBATORS EQUIPPED WITH STANDARD CABINET STAND
CAUTION: Two people are required to assemble the Hood/Base Assembly and the Cabinet Stand.

Instructions for assembling the Incubator are provided below:

A.

REMOVE THE CONTROLLER FROM THE INCUBATOR. Aftach the Guard Rail to the underside of the
Base Assembly using the 6 No. 10 x 1/2" Screws and Keps nuts supplied (see Figure 2.1). Replace the
Controller.

PLACE THE GUARD RAIL AND BASE ASSEMBL.Y on the Cabinet Stand as shown in Figure 2.1.

WARNING: The Incubator must be attached to the Cabinet Stand using the clamps provided.
Failure to do so couid result in the Incubator separating from the stand if sufficiently tilted,
particularly with the hood open.

SECURE THE HOOD/BASE ASSEMBLY to the Cabinet Stand using the clamp on each side of the
Cabinet Stand. Adjust threaded clamp on the stand for positive laiching. Locking bar should be

approximately horizontat when clamp is engaged in retainer. Lock clamp by rotating locking bar to vertical
position (see Figure 2.1).

IMPORTANT: This Incubator has been shipped without a Filter and Filter Cover Assembly. The Fitter Cover
Assembly has been shipped in a separate carton. DO NOT place Incubator inio use until properly installed.

D.

E.

INSTALL THE AIR FILTER AND FILTER COVER on the rear of the unit (refer to Paragraph 2.7.2, Step
K). If the unit is to be equipped with a Dew-elte® Incubator Humidifier, Model DH90, refer to the
Operator's Manual for the Dew—ette® Incubator Humidifier and install the Air Intake Valve Assembly,
Special Air Filter and Humidifier Filter Cover.

CONNECT THE POWER CORD TO THE INCUBATOR.

21



500/550

INSTALLATION
Screw, 10 - 32 x 1/2” ( Qty 6) 99 042 01
I Nut, Keps, 10~ 32 ( Qty 8} 99107 36

FIGURE 2.1 ASSEMBLY, INCUBATOR MOUNTED ON A STANDARD CABINET STAND
Change 5
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2.3 ASSEMBLY-INCUBATORS EQUIPPED WITH OPTIONAL VERTICAL HEIGHT

ADJUSTABLE STAND

CAUTION: Heavy Equipment — To prevent injury or damage to the Incubator/Stand, fwo persons of
sufficient strength are required to adequately control the incubator when transporting i.

CAUTION: Always lower the Incubator to its lowest position prior to transport for optimum stability.

A.

REMOVE THE CONTROLLER FROM THE INCUBATOR. Attach the Guard Rail to the underside of the
Base Assembly using the 6 bolts and lock nuts supplied (see Figure 2.2).

PLACE THE GUARD RAIllL. AND BASE ASSEMBLY on the VHA (Vertical Height Adjustable) Stand as
shown in Figure 2.2.

WARNING: The Incubator must be atiached securely to the VHA Stand using the clamps pro-
vided. Failure to do so could result in the Incubator separating from the stand if sufficiently
tilted, particularly with the hood open.

. SECURE THE BASE ASSEMBLY to the VHA Stand using the clamp on each side of the VHA Stand.

WARNING: The VHA Stand is intended for use with ISOLETTE® Infant Incubators which use

the C500/550 QT® Incubator Base Assembly. DO NOT USE the VHA Stand with other Incuba-
tors. Incubator instability or tip—over could result. :

IMPORTANT: Check fo be certain Incubator is firmly secured lo the stand at both ends. Do not place in
service if not firmly secured.

IMPORTANT: This Incubator has been shipped without a Fifter and Filter Cover Assembly. Filter Cover
Assembly has been shipped in a separate carton. DO NOT place Incubator into use until properly installed.

D.

INSTALL THE AIR FILTER AND FILTER COVER on the rear of the unit (réfer to Paragraph 2.7.2, Step
K). if the unit is to be equipped with a Dew-ette® Incubator Humidifier, Mode! DH90, refer to the

Operator's Manual for the Dew—ette® Incubator Humidifier and install the Air Intake Valve Assembly,
Special Air Filter and Humidifier Filter Cover.

CONNECT THE VHA POWER CORD to the wall receptacle and the interconnecting power cord on the
VHA Stand to the Incubator power cord receptacle.

T 2-3
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Screw, 10 - 32 x 1/2" ( Qty 6) 90 042 01
I Nut, Keps, 10 - 32 ( Qty 6} _ 99 107 36

FIGURE 2.2 ASSEMBLY, INCUBATOR MOUNTED ON A VHA CAB]NET STAND
Change 5
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2.4 INSTALLATION OF THE MATTRESS TILT BELLOWS

A. REMOVE THE MATTRESS TRAY and elevate the Jeft and right ends of the Mattress Tilt Mechanism
(Figure 2.3). o : : L

FIGURE 2.3 ELEVATE THE MATTRESS TILT MECHANISM

B. INSERT THE BELLOWS TUBE through thé hole in the rear of the Incubator Hood (Figure 2.4).

e R R

FIGURE 2.4 INSERT THE BELLOWS TUBE THROUGH THE HOOD
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C. SLIDE A BELLOWS INTO THE LEFT SIDE OF THE TILT MECHANISM (REFER TO FIGURE 2.5).

FIGUH'E 2.5 INS_TALL _T'HE BELL&)WS_ '

D. CONNECT THE BELLOWS TUBE iothe ﬂtnng beiow the hole by :nsemng the tube into the red collar as
far as it will go (Figure 2.6).

FIGURE 26 CONNECT THE BELLOWS TUBE

E. REPEATSTEPS B AND C for the nght side bellows.
F. CONNECT A WALL AIR SOURCE to the DISS F:ttmg (Figure 4.4 of the Operator s Manual)

26
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2.5 WARM WEIGH® INFANT SCALE, MODEL 120 (ACCESSORY)
For more information, refer to the 120/W30 Operator's Manual.

IMPORTANT: The Load Cell must be unlocked before operating the scale. Refer to the I120/W30 Instaliation,
Test and Calibration Instructions for the procedure.

A. OPEN FRONT ACCESS PANEL of the Incubator.
B. REMOVE THE MATTRESS from the Incubator (Figure 2.7).

IMPORTANT: Use the mattress provided with the scale. Use of the C500/5650 QT® maitress may cause
inaccurate readings due io interference with the surrounding walls.

FIGURE 2.7 MATTRESS REMOVED FROM THE INCUBATOR

C. INSTALL THE WEIGHING PLATFORM in the Incubator Matiress Tray (Figure 2.8). Make sure it is level.
D. PLACE THE MATTRESS TRAY AND MATTRESS PROVIDED on the Weighing Platform (Figure 2.9).

FIGURE 2.8 WEIGHING PLATFORM INSTALLED IN MATTRESS TRAY

2-7
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E. INSERT THE CABLE INTO ONE OF THE HOOD ACCESS PORTS (Figure 2.8).

FIGURE 2.9 MATTRESS TRAY AND MATTRE_SS ON WEIGHING PLATFORM

2-8
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2.6 CONFIGURING THE INCUBATOR

Upon installation, or at any time during use, the following Incubator parameters may be changed to meet the
current needs of the operator. This is accomplished by first selecting the Configuration Menu. Refer to
Paragraph 5.3.1. Then select the desired parameter.

2.6.1 PROCEDURAL SILENCE TIME

Procedural Silence Time is the length of time the alarms are silenced while the operator is performing routine
procedures that may cause inadvertent adarms. The factory default setting is 15 minutes. The user may
change this duration from 0 minutes up to 15 minutes in 1—minute increments. Refer to Paragraph 5.3.2 to set
the Procedural Siience Time.

IMPORTANT: Selecting a Procedural Silence Time of 0 minutes disables the Procedural Sitence Time
function.

2.6.2 KEYPAD LOCK TIME DURATION

Keypad Time—to—Lock duration is the length of time the Keypad will remain unlocked after thé last key
depression. The factory default setting is 1 minute. The user may change this duration from 0 minutes up o 10
minuies in 1—minute increments. Refer {o Paragraph 5.3.3 to set the Keypad Lock Time.

IMPORTANT: If a ime duration of 0 minutes Is selected, the Keypad will not re—lock automatically; the user
must press the Keypad Lock key o lock the Keypad. -

2.6.3 AUDIO TONE

There are five Incubator audio tones available. The factory default setling is Tone Number 3. During the
selection process, the user is given an audible sample of each tone to aid in the selection of a fone. Refer to
Paragraph 5.3.4 for Audio Tone Selection. :

2.6.4 INCUBATOR NUMBER

The Incubater may be assigned a number from 01 to 99. The factory default setting is 01. This number is
important when the Incubator has been connected to a remote monitor or printer via the SERIAL PORT
located on the side panel. Refer to Paragraph 5.3.5 to select an Incubator Number.

2.6.5 RESTORING FACTORY DEFAULTS
The factory default settings are as follows: .

* Air Mode. '

e Air Set Temperature = 35 °C.

¢ Baby Set Temperature = 36.5 °C.

* Procedural Silsnce Time = 15 minutes.

+ Keypad Lock Time Duration = 1 Minute.

¢ Incubator Number = 01.

¢ No External Interface (SERIAL PORT disabled).
e Audio Tone Number 3.

These may be resiared by performing the procedure described in Paragraph 5.3.6.

Change 3
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2.6.6 NO EXTEBNAL INTERFACE

The SERIAL PORT located on the Incubator side panel may be d[sab!ed by performing the procedure
described in Paragraph 5.3.7.

NOTE: No External Interface is the facto:y default settrng

2.6.7 CONFIGURING FOR A REMOTE MONITOR

The SERIAL PORT located on the Incubator side panel may be configured to communicate with a remote
monitor. When configured to a remote monitor, the controller will provide the following data:

NOTE: The protocol for the SERIAL PORT is provided in Section 3, Paragraph 3.4.3 Main Board, Serial
Communications.

e Heater Power.

s |ncubator Number (refer to Paragraph 2.6.4).

+ Air and Set Peint Temperature (C500 will only provude Air Set Temperature) along with any changes.

o Current Air and Baby Temperature every 6 minutes (C500 will only provide Air Temperature)

« Any Alarm Messages that ocour.

e Any changes to the Configuration Menu.

« Any change from Air Mode fo Baby Mode or vice versa {C550 only)

Information is sent out as a data packet containing codes corresponding to alarms, status, etc. Each data
packet begins with STX and ends wnth an ETX. In addition to the mformatlon a transm;ss:on check sum is
included. : :

A typical data packet is as follows:

*InnA36.07* =S8TXETX -
? = Check sum of previous data bytes (not including check sum or ETX)

All packets begin with a “packet identifier” such as *Inn, whic_h is translated as follows:
¥ 8TX ' -

1  Denoies “Incubator number” (set by user, (refer to Paragraph 2.6.4 above)

nn This is the actual 2—digit incubator number set by the user (range = 0 fo 99)

Foliowing are the data packet identifier codes and their associated information which are transmiited either at
synchronous or asynchronous rates. Synchronous data occur every 6 seconds and consist of agroup of three
packets of data: current Air Temperature, Baby Temperature and Heater Power. Asynchronous data are sent
as they occur {example: an alarm is detected or a change in state, example: change from Air to Baby Mode).
Synchronous data will continue to be sent unless a NEEDS SERVICE NOW message is present.

The current codes which are supported are listed below. Note that examples given are for selected Incubator
number of 05. :

Change 2
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CODE NAME TYPICAL PACKET TRANSMISSION RATE
A Air Temperature *l05A36.07* Synchronous
B Baby Temperature *|05B34.57 Synchronous
c Air Set Temperature *105C35.57* - Asynchronous
D Baby Set Temperature *105D36.47 Asynchronous
E Heater Power *I05E087" {(See Note 1) Synchronous
G Baby Mode Activated *lo5G? Asynchronous
F Air Mode Activated “IO5F7* Asynchronous
H Alarm Detected *I05H37* (See Note 2) Asynchronous
I Alarm Acknowledged *l051?* Asynchronous
J Temp Override Active *105J7* Asynchronous
K Procedural Silence *IOSK?* Asynchronous

- Activated _ .
L Procedural Silence *105L 7" Asynchranous
Deactivated
Q Alarm Cleared *105Q37* (See Note 2) Asynchronous
X Needs Service Now *105X?* (See Note 3) Asynchronous

NOTE 1: The two digit heater power number (08 in the example above ) denotes the number of segments litat
10% of full heater power per segment (range = 00 to 10).

NOTE 2: The value following the “H” or “Q” code corresponds to the following afarm messages:

0 - Air Temp Probe Fail

1 — High Temperature

2 — No Air Flow

3 — Air (or Baby) Temp Too Low {depends on current mode selected control}
4 - Air (or Baby) Temp Too High {depends on current mode selected control)
5 — Baby Temp Probe Fail

NOTE 3: After this message is sent, RS232 communications will cease until the Incubator power is recycled.

The SERIAL PORT may be configured to communicate with a remote monitor by performing the procedure
described in Paragraph 5.3.8.

IMPORTANT: When a remote monilor is connected lo the SERIAL PORT, verify proper data
iransfer/duplication prior o use. '

2.6.8 CONFIGURING FOR A THERMAL PRINTER

The SERIAL PORT located on the Incubator side panel may be configured to communicate with a thermal
printer. When configured fo a thermal printer, the Controller will provide the following data:

¢ Incubator Number (refer to Paragraph 2.6.4). _

+ Air and Set Point Temperature (C500 will only provide Air Set Temperaiure} along with any changes.

e Current Air and Baby Temperature every 30 minutes {C500 will only provide Air Temperature).

¢ Any Alarm Mesgsages that oceur.

¢ Any changes to the Configuration Menu.

» Any change from Air Mode to Baby Mode or vice versa (C550 only}.

All data will be transmitted in the current language selection (refer to Paragraph 2.6.11).
Change 2
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The output transmission contains both synchronous and asynchronous data types.

Synchronous data are transmitted every 30 minutes and consist of a single transmission packet containing
the current Air Temperature and current Baby Temperature. Asynchronous data are sent when something
changes {mode change) or an alarm condition oceurs.

The following tabie lists asynchronous events and the data transmission that follows. Please note that each
transmission is prefaced with a series of control codes to the printer characteristics 1o select emphasized
mode, double wide mode, and double strike mode as follows:

CCS (conirol codes seguence) = ESCEESCW1ESCG

ESC {Escape) 27 (hex)
LF (Line feed) 0A (hex)
CR {Carriage Return) 0D (hex)

‘For the table below, Xxx.x is the ASCI| value of temperature. Example: 38.1 (if Degree C selected) of 101.8 (if
-Degree F selected). In addition, Y is the ASCII character “C” or “F” to denote either Degree C or Degree F
mode.

ASYNCHRONOUS EVENT ' TRANSMISSION DATA
Set Temperature Change CCSET POINT: x0t.x YLFLF
Air Temperature Too High Alarm ‘ LFCCAIR TEMP TOO HIGHLFLF
Change From Baby Mode CCSBABY MODELFLFCC/SSET POINT: xoot.x YLFLF
Baby Temp Too High Alarm . LFCCBABRY TEMP HIGHLFLF
Baby Temp Too Low Alarm LFCCBABY TEMP TOO LOWLFLF
Change from Baby to Air Mode CCSAIR MODELFLFCCSET POINT, xotxx.xYLFLF
Needs Service Now Alarm CCSNEEDS SERVICE NOWLFLF

The following lists the data transmission for a synchronous transmission of Air Temperature and Baby
Temperature every 30 minutes. The transmission includes canceling emphasized mode canceling double
wide mode and selecting double strike mode.

ESCFESCWOESCGBABY TEMP = xxx.xY AlR TEMP =xxx.xXYLF -

Power—up information is transmitted when the Incubator Controlier is initially energized. Note that this is the
only time that the Incubator number will be transmitted. The foliowing sequence is transmitted:

ESC@CRLF

CCSFACTORY DEFAULTS SETLFLF
ccsr***t******tt*******LFLF

CCSC550/C500 VER 1.8LFLF*

'CCSINCUBATOR NUMBER=nnLFLF

CCSSELF TEST  PASSLFLF

CCS************'E*******LFLF

ESCFESCWOESCBABY TEMP=xxx.xY AIR TEMP=xxx.xYLFLF
CCSAIR MODE LFLF

CCSSET POINT: xxx.xYLFLF

*SOFTWARE VERSION NUMBER OF YOUR CONTROLLER MAY DIFFER
The SERIAL PORT may be configured o communicate with a thermal pnnter by performing the procedure
described in Paragraph 5.3.9.

IMPORTANT: When a pr:nter is connected io the SERIAL PORT, venfy proper data tfansfer/duphcat:on pnor
fo use.

Change 2 -
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2.6.9 CONFIGURING FOR A DOT MATRIX PRINTER
The SERIAL PORT located on the Incubator side panel may be configured o communicate with a dot matrix
printer. When configured to a dot matrix printer, the Controller will provide the following data:

NOTE: Baud Rate = 1200 — 8 Data, 1 Stop Bit.

+ Incubator Number (refer to Paragraph 2.6.4).

* Airand Baby Set Point Temperature (C500 will only provide Air Set Temperature) along with any changes.
¢ Current Air and Baby Temperature every 30 minutes (C500 will only provide Air Temperature).

* Any Alarm Messages that occur.

¢ Any changes to the Configuration Menu.

+ Any change from Air Mode 1o Baby Mode or vice versa {(C550 only).

All data will be transmitied in the current language selection (refer to Paragraph 2.6.11).
The output transmission contains both synchronous and asynchronous data types.

Synchronous data are transmitted every 30 minuies and consist of a single transmission packet containing
the current Air Temperature and current Baby Temperature. Asynchronous data are sent when something
changes (mode change) or an alarm condition occurs.

The following table lists asynchronous events and the data transmission that follows. Please note that each
transmission is prefaced with a series of control codes to the printer characteristics to select ernphasized
maode, doubie wide mode and double strike mode as follows:

- CCS (control codes sequence) = ESCEESCW1ESCG

ESC (Escape) 27 (hex)
LF {Line feed) 0A (hex)
CR (Carriage Return} 0D (hex)

For the table helow, xxc.x is the ASCIl value of temperature. Example 36.1 (if Degree C selected) of 101.8 (if
Degree F selected). In addition, Y is the ASCH character “C” or "F" to denote either Degree C or Degree F
mode.

ASYNCHRONOUS EVENT . TRANSMISSION DATA.
Set Temperature Change CCSET POINT: joo¢.x YLFLF
Air Terperature Too High Alarm LFCCAIR TEMP TOO HIGHLFLF
Change From Baby Mode CCSBABY MODELFLFCC/SSET POINT: xxx.x YLFLF
Baby Temp Too High Alarm ‘ LFCCBARY TEMP HIGHLFLF
Baby Temp Too Low Afarm : LFCCBABY TEMP TOO LOWLFLF
Change from Baby 1o Air Mode CCSAIR MODELFLFCCSET POINT; xxx.xYLFLF
Needs Service Now Alarm CCSNEEDS SERVICE NOWLFLF

The following lists the data transmission for a synchronous transmission of Air Temperature and Baby
Temperature every 30 minutes. The transmission includes canceling emphasized mode, canceling double
wide mode and selecting double strike mode. '

ESCFESCWOESCGBABY TEMP = xxx.xY AIR TEMP = xxx.xYLF
Change 2
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Power—up information is transmitted when the incubator controller is initiafly energized. Note that this is the
only time that the Incubator number will be transmitted. The following sequence is transmitted:

ESC@CRLF

CCSFACTORY DEFAULTS SETLFLF

P o plataiobeibibbbii 1 = I =

CCSC550/C500 VER 1.8LFLF*

CCSINCUBATOR NUMBER=nnLFLF

CCSSELF TEST PASSLFLF

CCGrrrrttneininsrritrs| Tf E .

ESCFESCWOESCBABY TEMP=xxx.xY AIR TEMP=xxx.xXYLFLF
CCSAIR MODE'LFLF

CCSSET POINT: xxx.xYLFLF

*SOFTWARE VERSION NUMBER OF YOUR CONTROLLER MAY DIFFER

The SERIAL PORT may be configured to communicate with a dot matrix printer by performing the procedure

. described in-Paragraph 5.3.10.

. IMPORTANT: When a printer is conniected to the SERIAL PORT, verify proper data fransfer/duplication prior
. fo use. _

-2.6.10 DISABLING THE BABY MODE FUNCTION (0550 CONTROLLERS ONLY)
- The Baby Mode function may be disabled on C550 Controllers; o disable the Baby Mode function, perform the

. procedure described in Paragraph 5.3.11.

- IMPORTANT: When the Baby Mode Function of the C550 Coniroller has been disabled, and any Baby Mode

- key is pressed, the Message Center will display the message CONFIGURATION ERROR.

2.6.11 LANGUAGE SELECTION

The Controller Message Center has the capability ta 'present messages in several different languages. These
languages include English, French, Spanish, Italian, and German. Alternatively, English, Japanese, Swedish
and Russian are also available. To select a language, perform the procedure described in Paragraph 5.3.12.

Change 3
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2.7 OPERATIONAL CHECKOUT PROCEDURE

The Operational Checkout should be performed before the Incubator is first placed into service and afier any
disassembily for cleaning or maintenance.

2.7.1 CHECKING THE POWER FAILURE ALARM AND CONNECTING THE INCUBATOR TO
THE AC LINE

WARNING: The incubator should not be used if it fails to function as described. Service should
be referred to qualified personnel.

CAUTION: Make sure that the building power source is compatible with the electrical specifications
shown on the right side of the Incubator and VHA Stand. For proper grounding reliability, connect the
power cord only to a properly marked 3—wire hospital-grade or hospital-use receptacle. Do not use
extension cords. ' .

Observe the following CAUTIONS when the incubator is mounted on a VHA Stand:

CAUTICN: HEAVY EQUIPMENT - To prevent injury or damage to the Incubator/Stand when
transporting, use two persons of sufficient strength to adequately control the Incubator.

CAUTION: Always lower the Incubator to its lowest position prior {o transport for optimum stability.

IMPORTANT: Before atiempting fo perform this prooeddre, refer to the Operator’s Manual, Faragraph 4.1,
CONTROLS AND INDICATORS, and Service Manual, Paragraph 3.2, The Coniroller Message Center.

BEFORE CONNECTING THE INCUBATOR t0 the  powER FAIL

power source, press the POWER switch; the power

failure alarm shouid sound and the POWER FAIL in- ALARM

dicator on the Controller should light. This tests the

~ - operation of the power failure alarm circuit. Pressthe  SYSTEM FAIL i
POWER swiich a second time to silence the alarm. Silence/Reset

Change 2
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CONNECT THE AC POWER CORD directly to the Incubator when mounted on
Standard Cabinet Stand

OR

CONNECT THE AC POWER CORD to the VHA Stand ac power outlet when the
Incubator is mounted on a VHA Stand (Option). The Incubator power cord
should be connected fo the VHA Stand receptacie to prevent accidental discon-
nection or damage when the Incubator is raised or lowered.

DEPRESS THE POWER SWITCH ON THE VHA STAND

' AND/OR

DEPRESS THE POWER SWITCH ON THE INCUBATOR. When ON, the switch
is illuminated. When initialiy turned on, the unit performs a self-test. All indicator
lamps light, the audible alarm is pulsed, the digital displays show eights (68.8)
and the Message Center will display SETTING DEFAULTS and then SELF-
TEST RUNNING. [f the unit fails the self—test, the message NEEDS SERVICE
NOW wili appear. Refer the unit to service. Otherwise, refer to the Operator’ s
Manual, Paragraph 4.4, Setting the Air Set Temperature, and set the Air Set
Temperature to 34 °C. :

Change 2
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2.7.2 OPERATIONAL CHECKOUT - HOOD/SHELL AND VHA STAND, IF SO EQUIPPED

WARNING: The Incubator should not be used if it fails to function as described. Service should
be referred to qualified personnel.

Perform this Operational Checkout Proéedure along with the Operational Checkout Procedure provided for
the Controller before first placing the Incubator into service and after any disassembly or maintenance.

Turn on the Main Power switéh..Use;f_oot to press the right'portion of the VHA Stand Up/Down switch to
raise the stand to the maximum height. Press and hold the left portion of the VHA Stand Up/Down Switch

to lower the stand 1o the minimum height. Verify the stand operates smoothly and readjust to desired -
height. ' '

Using the Hood Lift handle, slowiy tilt the Hood back until the Hood Latch engages. Close the Hood by
releasing the Hood Latch. o

Change 2
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Rotate both latch/releases inward and open the Access Panel; the Air Curtain Cover should rise slightiy
as the Access Panel opens, and the detents should create a noticeable “drag” during initial movement
of the panel. Pivot the Access Panel to the full open position (hanging straight down). Listen inside the
Patient Compartment to confirm no unusual sounds (Fan Motor/Impeller Noises) are present.

Remove Matiress Tray by lifting it straight up to clear the rails on the hood baffles and then withdrawing it
through the front of the Incubator. Check that the rear curved edge of the Air Curtain Cover is retained by
the 1/4~inch rod between the Matiress Tray rails and that the front edge is about 1 inch above the Main
Beck.

WARNING: Do not lift the main deck or touch the heater when performing the
following step. The heater can be sufficiently hot to cause burns.

Plvot the Air Curtain Cover to the verhca| position and check the Main Deck Retainer; posmon the
retainer as shown. Lower the Air Curtain Cover and reinstall the Matiress Tray.

I “WARNING: The air curtain cover must be properly installed for correct iemperature control. |

Change 2
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- Rotate the outer ring of the lris Pori(s); the iris should open and close as roiation is continued
through 360 degrees.

Close the Access Panel and rotate both latches until fully engaged. Make sure both latches are fully
engaged to avoid accidental opening of the Access Panel.

Press the door release of each Access Door éimultaneously. Each Access Door should swing
open. Close the doors and check for proper tatching and quietness.

Change 2
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IMPORTANT: The Elevators permit positioning the infant in the Trendelenburg or Reverse Tren-
delnburg position. Do not elevale both ends of the maltress at the same time except for possible use
during magnification X—ray procedures. Never leave the infant unaftended while both elevators are
raised.

PNEUMAT[C TILT

Press and hoid the nght—hand up arrow to raise the Mattress until it stops. The right end of the Mai-
tress should be at 2 9° angle. Press and hold the right-hand down arrow until the Mattress siops. The
Matiress should be level. Repeat the procedure using the lefi-hand up and down arrows.

NOTE: The Matiress Elevators will be inoperative if the DISS fitting located on the rear panel of the
Shellis not connecied fo an active source of wall air. Refer to the Controls and Indicators, Paragraph
4.1.4, and Section 2, Installation, for details. If a source of wall air is not available or in the event of a

" pneumatics related failure, the Manual Override of Prneurnatic Tilt procedure described below should
be employed.

MANUAL OVERRIDE OF PNEUMATIC TILT

1. Deflate the Beliows until the matiress is level.

2. Grasp the left Stabilizer Bar and raise the Mattress Tray Holder up and lock it in place by attach-
ing the Lock—Up Clip to the Pin on the front Stabilizer Bar Retainer. To release the tray, push the
Stabilizer Bar forward and then gently lower it. Raise the right side of the mattress Tray and lock
it in place with the Lock—Up Clip. Helease the tray and gently Iower it. -

MANUAL. TILT {(IF SO EQUIPPED)

Rotate the right mattress il mechamsm handle clockwxse until it stops. The right end of the matiress
should be at 2 9° angle. Rotate the handle counterclockwise until it stops. The mattress should be
level. Repeat the procedure using the lefi matiress handig. o Change 2
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Slide out the mauress iray to the fully extended position. Lean on the Maﬁ}ess Tray to make
sure it is properly supported to provide a firm infant platform. -

WARNING: A dirty Air Intake Microfilter may affect oxygen concentrations and/or cause
carbon dioxide build—up. Check filter on a routine basis and change at least every three
months.

Loosen the two thumbscrews of the Air Intake Filter Cver and remove the cover, nspect the
microfilter; if visibly dirty, replace it. Refer to Section 4, Cleaning and Maintenance, for additional
instructions. '

Change 2
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Check the oxygen Input Valve Filter Cartridge once every four months and replace it if the ends are
gray or black. Refer to the Service Manual and qualified service personnel. *

Introduce a carefully measured 8 Ipm of oxygen info the Oxygen input Valve, then monitor levels
within hood o verify that they reach the predicted level as indicated on the Filter Cover Assembly.

- Change2 = i
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2.7.3 OPERATIONAL CHECKOUT — CONTROLLER

WARNING: The Incubator should not be used if it fails to function as described. Service should
be reierred to qualified personnel.

IMPORTANT: Before attempting to perform this procedure, refer to Operator's Manual, Paragraph 4. 1,-'
gg;'vv;EHOLS AND INDICATORS, and Service Manual, Paragraph 3.2, THE CONTROLLER MESSAGE
R.

IMPORTANT: If the ambient temperature is 17.5 °C or fower, the air temperature and baby temperature
displays will be blank until the ambient ternperature rises above 17.5°C. If the ambient temperature is 15.5°C
or lower, the alarm message “NEEDS SERVICE NOW™ will appear in the Message Center and the audible
alarm will sound until the ambient temperature rises above 15.5°C and the unit is turned off, then on.

Perform this Operational Checkout Procedure along with the Operational Checkout Procedure provided for '
the Hood/Shell before first placing the “Incubator into service and after any disassembly or
maintenance. ' :

i S “E

With all access openings closed, allow the Incubator to warm up to the Air Set Temperature (33 °C); it
should take less than one hour. While the unit is warming up, suspend the Auxiliary Probe through the
hole in the top of the Incubator Hood and position the patient probe on the center of the matiress sur-
face. Do not connect the probe plugs to the receptacles. When the Air Temperature °C/°F Display
has stabilized, the number of Heater Power % Indicator lamps illuminated will fypically be reduced o
no more than six. Check that the digital display remains within 0.5 °C of Set Temperature for 15 minutes
after stabilization. :

perature to 31 °C. The Message Center should display SET POINT UPDATED, then AIR TEMP TOO .
HIGH, followed by the message ALARM SILENCED. In addition, the ALARM Indicator shouid be on. in
approximately four minutes the audible alarm shouid sound.

Change the Set Temperature to 37 °C; the current alarmn should cancel. The Message Center should
display SET POINT UPDATED, then AIR TEMP TOO LOW, followed by the message ALARM SI-
LENCED. In addition, the ALARM Indicator should be on. In approximaiely eight minutes the audible
alarm should sound. Return the Set Temperature to 33 °C.

'POWER FAIL
ALARM
Alr Set Temperature
’ SYSTEM FAIL
Set Point Display Silence/Reset
Change 4
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Insert the Auxmary Probe connector into the AIR AUXILIARY PROBE receptacle. When the Air
Temperature °C/°F Display has stabilized, no more than six Heater Power % Indicator lamps will
typically be lit. Check that the digital dispiay remains within 0.5 °C of Set Temperature for15 minutes
after stabilization. :

Connect the Patient Probe plug to the PATIENT PROBE receptacle and select the Baby Mode of
operation. Refer to the Operator’'s Manual, Paragraph 4.3, and set the Baby Set Temperature o 36
*C. Locate the sensor to controt air temperature above center mattress. If the set point alarm starts,
" depress the Silence/Reset Key. When the Skin Temperature °C/°F Display has stabilized, the
. number of Heater Power % Indicator lamps illuminated will typically be reduced to no more than six.
Checkthatthe d[gltal display remains within 0. 5 °C of Set Temperature for 15 minutes after stabiliza-
tion.

Baby Set Temperature Set Point Display

Allow [ncubator temperature to stabilize at 36 °C. Refer to the Operator's Manual, Paragraph 4.3,
Setting the Baby Set Temperature, and set the Set Temperature to 37.5 °C. The Message Center

. should display SET POINT UPDATED, then BABY TEMP TCO LOW, followed by the message
‘ALARM SILENCED. In addition, the ALARM Indicator should be on.

. Change the Set Temperature {o 34.0 °C; the current alarm should cancel. The Message Center
should display SET POINT UPDATED, then BABY TEMP TOO HIGH, followed by the message.

- ALARM SILENCED. In addition, the ALARM Indicator should be on. In approximately four minutes
the audible alarm should sound. Return the Set Temperature to 36 °C.

- ' : POWER FAIL
_ Set Point Display .
Baby Sel'l'ginperamra _ e Y . AI‘AR_M
Set Point Display ) .' ‘ SYSTEM FAIL

Silence/Reset
Change 4
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SYSTEM FAIL
Silence/Reset

Disconnectthe Patient Probe from the receptacle. The audible and visual alarms should activate, the
Baby Temperature °C/°F Display should biank, and the Heater Power % Indicator lamps should all
go off. When the Skin Probe is reconnected, the Incubator should return to normal operation after the
Silence/Reset Key is pressed.

Set the POWER switch to OFF. Remove the Controller from the Incubator. Remove the fan impeller
from the fan motor shaft and reinstall the Controlier in the Incubator. Reinsert the temperature
probes. Sei the POWER switch to ON and wait for the end of the self-test cycle. Within & minutes,
the NO AIR FLOW message should appear, an audibie alarm should sound, and all Heater Power
% lights should go out. Reinstall the fan impeller and restore the Incubator to normal operating con-
dition before proceeding.

CAUTION: The Heater will be hot; avoid touching it.

Select the Baby Mode of operation. Position the probe end of the Patient Probe outside the Incuba-
tor. Allow the Incubator to heat. if the BABY TEMP TOO LOW message appears and the alarm actu-
ales, depress the Silence/Reset Key. ,

The Incubator should not heat above 37.5 °C + 0.4 °C (Software Level 1.8 or higher with a US
Designation, the temperature will be limited to 39.5 £ 0.5 °C), as indicated on the Air Tempera-
ture °C/°F Display.

Change 2
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SECTION 3
TECHNICAL INFORMATION

3.1 SPECIFICATIONS

Specifications for the Isolette® infant Incubators, Models C500 QT® and C550 QT®, are provided in Table
3.1. All specifications are subject to change without notice.

- TABLE 3.1 SPECIFICATIONS

Power Requirements: _
Models C500 QT® and C550 QT@® ............oehs.. 120V £ 10%, 50/60 Hz, 500 W Max
' 100V +10%, 50/60 Hz, 500 W Max
220V £ 10%, 50/60 Hz, 500 W Max
Chassis Leakage Current,100/120V Units ... .. ... ... .. ... ....... less than 100 pA
220V Units ... ... o veees fess than 500 pA

Alarms:

NoAirFlow ... ... . i, Activated by fan failure or a failed (broken)
Air Flow Sensor
AlrTemp Probe ... ... e Activated by a failed Air
Temperaturs or Auxiliary Probe
Baby Temp Probe (C550 QT@only) .......ccviviiianniiin.a, Activated by a failed Baby

Ternperature Probe or if probe is

- disconnected from unit when

operating in Baby Mode.

Needs Service Now ..............covinnn. e, Activated by following conditions:
Failed Air Flow probe,

Failed High Temperature Probe,

" Internally detected Failures.

High Temperature ... ...... oo, Activated if displayed temperature exceeds
39 + 0.3 °C (Software Level 1.8 or Higher with a US Designation)

All other units

39 £ 0.3 °C for set temps >37 °C

or 37 £ 0.3 °C for set temps <37 °C

Bystem Fail .. ... s System failure, refer unii to service .

AIR or BABY TEMP TOO HIGHor TEMP TOOLOW . ... ovvii e Activates if
Baby* or Air Temperature fluctuates
from set temperature as follows:

In Baby Mode*—Baby Temperature ..........cueieeeneerncorrnrenaeramenns +1.04+0.3 :C

: © 1.0%0.3°C

In Air MOAE—AIT TEMPETAIUIE « . . . .o e e e vtie e e et aesaaiaaaeenreneans +15£05°C

. . -25+05C
" Power Failure Alarm (Power Fail) ......... .. ... ... .. ... Activates if primary power

to the incubator fails or the power cord is accidentally
disconnected from the wall receptacle.

*Model C550 QT® only. Change 2
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TABLE 3.1 SPECIFICATIONS (Cont.)

Alarms (Continued)
Silence/Reset:

SHENCE . i e e e Can silence all alarms, including
Power Failure Alarm; silences the TEMP TOO HIGH or LOW audible alarm for

- 15 minutes; alarm silence is automatically

overridden if a subsequent alarm cccurs within

the period of silence.

Reset .....ocvvniennenn.. e, Cancels High Air Temperature Air Flow or Probe
' Alarm if alarm condition no longer exists.

Audible Alarm Level ........ P 65 dBA minimum at a point 3 meters away

1.5 meters above floor

Audible Alarm Frequency ... ... ..ottt i aiiiiee s Tone 11000 Hz nominal
Tone 2—1100 Hz nominal

Tone 3~1250 Hz nominal

Tone 4-1400 Hz nominal

Tone 5-1600 Hz nominal

Temperature Control Ranges:

Air COntrol MOE .. ... eeenni i et e eniia e ee e eneanas e 20.0t039.0°C
Baby Control Mode* ...... e e e et 34.01t037.9°C
Temperature Rise Time** ............... et 60 minutes
Temperature Variation* ..........ocoiiiiiiiiiii ettt it irae e within £0.2°C
Temperature OVershoot™ . . ... .. .. ittt aaeenn 0.5 “C maximum
Temperature Uniformity™ .. ...uirereiecienninenncamnnevorensonrannenvans within 1.0 °C

Correlation of Indicated Air Temperature
to Actual Incubator Temperature*™

(after Steady Temperature Condition* isreached) ..........coovvviiienrevnnenens +0.8°C
Temperature Control Adcuracy '
AT e +0.5 °C of set temperature up t0 39.0 °C
oBaby +0.3 °C of set temperature up to 38.0 °C
Oxygen Concentration Range .........cvvviaiiiiansrniesaasvnceasoans Ambient to >95%
CO; Concentration within the Baby Compartment .................ccivvenaan, >0.3%
Humidity {with no supplemental Oxygen being admlnlstered and
Set Temperature >32 °C and ambient temperature 20-30 () D 50-60%
Environmental:
Ambient Operating RaNge . ....uvvvurnerenrrereeeanennas 68 °F (20 °C) to 86 °F (30 C)
Ambient Storage Range .......cvvverneeiieiaiennn.. .. —23°F (~80 °C) +158 °F (+70 'C)

1141 1 5% RH to 95% RH (non—condensing)

*Model C550 QT® only.
**Refer to Table of Definitions and Symbols.

Change 5
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TABLE 3.1 SPECIFICATIONS (Cont.)

Nominal Dimensions:

Height from Floor C500/C550 QT® .. ..noone et eee e 141 ¢m (55.57) I

Height from Floor C500/C550 QT@&@Model XL . .......cvviiiiiiiiiiann 140 cm (557)

=T o 1 3 U 59.44 ¢m (23.47)

A T L 3 e 119.4 cm (47.9")
Nominal Weight (without Accessories and Standard Cabinet Stand) ........... 86 ko (190 lbs)
Mattress Tilt

Trendelenburg/Reverse Trendelenburg ... ....c.viiiiii it iieieiiieieneaennns Level+9°

Continuously Variable
Noise Level within Hood Environment ....... < 55 dBA maximum with 45 dBA cr less ambient
Air Velocity over Mattress ....... Does not exceed 10 cm/sec {20 ft/min) within Control Zone.**

VHA {Vertical Height Adjustable) STAND — Optional

Power Requirements (including Incubator).. ........... 120V, + 10%, 60 Hz, 600 W, Nominal
. 220240V, + 10%, 50/60 Hz, 600 W, Nominal
Chassis Leakage Current (including Incubator) 120V units ............ - ... less than 100 pA
Chassis Leakage Current (including Incubator) 220V — 240V units ......... less than 500 pA
Height Range (VHA Stand)
o 60.3 cm (23.75")
High ...t e e e e 81.9 cm (32.25")
= +1 53.3cm (21.007
Width ......c.covvnn... e e e 113 cm (44.50")
R =1 T 41 95.2 kg {210 1bs)
Height Range (Incubaior Mattress)
oW .o e ettt e e, 87.6 cm (34.50")
[ 1o R ... 109 cm (43.00%)
Woeight (with Incubatormounted) .......... ool 140.6 kg (310 |bs)
‘Change 5
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3.2 THE CONTROLLER MESSAGE CENTER

3.2.1 ALPHABETICAL LISTING OF ALARM, SYSTEM AND USER PROMPT MESSAGES ALONG

WITH PAGE NUMBERS
A

AIR MODE, 3-¢
AIR TEMP PROBE FAIL, 3-6
AIR TEMP TOO HIGH, 3-7
AIR TEMP TOO LOW, 3-7
ALARM ACKNOWLEDGED, 3-8
ALARM SILENCED, 3-8

AUDIO TONE C/F, 3-12
AUDIO TONE IS SET, 3-13

B

BABY MODE, 3-9

BABY TEMP PROBE FAIL, 3-6
BABY TEMP TOO HIGH, 3-7
BABY TEMP TOO LOW, 3-7

C
C500 SELECTED, 3-16
. C500/550 VER 1.2, 3-17
C550 SELECTED, 3-16
~ CAUTION >37, 3-10
CELSIUS SELECTED, 3-11
" CLEAR DIAG LOG C/F, 3-18
COM SET TO DOT PRN, 3—15
. COMM SET REMOTE MON, 3-14
COMM SET TO NONE, 3-14
COMM SET TO THM PRN, 3-15
CONF DOT MAT PRN C/F, 3-15
CONF NO EXT INTF C/F, 3-14
CONF REMOTE MON C/F, 3-14
CONF THERMAL PRN C/F, 3-15
CONFIG AS C500 C/F, 3-16
CONFIG AS C550 C/F, 3-16
CONFIGURATION C/F, 3-11

D

DIAG LOG IS CLEARED, 3-19
DIAG LOG IS EMPTY, 3-18
DIAGNOSTICS, 3-11

E

ENGL.ISH C/F, 3-16
ENGLISH SELECTED, 3-17

F

FACTORY DEFAULTS SET, 3-14
FAHRENHEIT SELECTED, 3-11
FRENCH C/F, 3-16 o
FRENCH SELECTED, 3-17

G

GERMAN C/F, 3-16
GERMAN SELECTED, 3-17

HIGH TEMPERATURE, 3-6

INCUBATOR NUMBER = 01, 3-13

-ITALIAN C/F, 3-16

ITALIAN SELECTED, 3-17

K

KEY LOCK TIME = 10, 3—12
KEYPAD IS LOCKED, 3-9
KEYPAD IS UNLOCKED, 3-10
KEYPD LOCK TIME C/F, 3—12
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M

MEM AVAIL = 100%, 3-18

N

NEEDS SERVICE NOW, 3-6
NO AIR FLOW, 3-6

P

PRINT CONFIG C/F, 317
PRINT DIA C/F, 3-18

PRINTING CONFIG, 3-18
PRINTING DIAG LOG, 3-18
PROC SIL MINUTES = 15, 3-12
PROC SIL TIME C/F, 3-12
PROCEDURAL SILENCE, 3-8

R

RESTORE DEFAULTS C/F, 313
RUSSIAN C/F, 3-16
RUSSIAN SELECTED, 3-17

S

SELF-TEST PASS, 3-9
SELF-TEST RUNNING, 3-9
SET C550/500 C/F, 3-15
SETINCUBNUMC =

C500/550
TECHNICAL INFORMATION

SET LANGUAGE C/F, 3-16
SET POINT UPDATED, 3-10
SETTING DEFAULTS, 3-13
SETTING THE TIMER, 3-11
SHOW CONFIG CfF, 3-17
SHOW DIAG LOG C/F, 3-18
SHOW MEM AVAIL C/F, 319
SHOW S/W VER CF, 3-17
SPANISH C/F, 3-16
SPANISH SELECTED, 3-17
SYSTEM INFO C/F, 3-17

T

TIME ELAPSED, 3-11
TIMER ACTIVE, 3-11
TIMER PAUSED, 3-11
TIMER RESET, 3—i1

TONE 1: C/F TO SET, 3-13
TONE 2: C/F TO SET, 3-13
TONE 3: C/F TO SET, 313
TONE 4: C/F TO SET, 3-13
TONE 5: C/F TO SET, 3-13

U

UP/DOWN TO ADJUST, 3-12
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3.2.2 ALARM MESSAGES

The alarm messages that will appear in the TWENTY-CHARACTER MESSAGE CENTER are presented
below. In the event that two or more alarms occur simultaneously, or one after the other, the messages that
describe the alarms wiil be presented in an alternating sequence.

ALARM MESSAGE DESCRIPTION

NEEDS SERVICE NOW This message is displayed along with a continuous

audible alarm to indicate that the incubator has experi-
~enced a malfunction. Refer to Paragraph 5.6,
Troubleshooting.

HIGH TEMPERATURE This message is displayed along with an audible alarm

1o indicate that Incubator air temperature has reached
38.0°C (40.0 °C for »37 °C Mode) (40.0 °C for 1.8 soft-
ware or higher with U.S. designation). This alarm is not
- self-resetting, but can be silenced by the Silence/Re-
set key for a period of 5 minuies. '

NO AIR FLOW ' ' This message is displayed along with an audible alarm
to indicate fan failure or short—circuited air flow sensor.
This alarm is not self~resetting but can be silenced or
by the Silence/Reset key for a period of 5 minutes.

AIR TEMP PROBE FAIL This message is displayed along with a two-tone

audible alarm to indicate a malfunctioning air tem-
perature probe. This alarm is not self-resetting but
_can be silenced or reset by the Silence/Reset key.

BABY TEMP PROBE FAIL This message is displayed along with a two-tone

audible alarm to indicate a malfunctioning baby tem-
perature probe. This alarm is not self-resetiing but
can be silenced or reset by the Silence/Reset key.

This alarm is also actuated if the baby temperature
probe is disconnected while in BABY MODE.

Change 4 NOTE: This Message applies to the C550 QT® only.
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ALARM MESSAGE DESCRIPTION

BABY TEMP TOO HIGH BABY MODE - This message is displayed along with
. _ : . a two—-tone audible alarm to indicate that the baby's
skin temperature is 1°C above the Baby Set Tem-

perature.

- NOTE: This message appears on the C550 only.

AIR TEMP TOO HIGH AIR MODE - This message is displayed along with a
' ' . ‘iwo—tone audible alarm to indicate that the incubator
air temperature is 1.5 °C above the Air Set Tempera-

ture.

BABY TEMP TOO LOW BABY MODE - This message is displayed along with
‘ : : S a two-tone audible alarm fo indicate that the baby's
' skin temperature is 1 °C below the Baby Set Tem-

perature.

NOTE: This message appears on the C550 only.

AIR TEMP TOO LOW - AIR MODE - This message is displayed along with a
' ' two—ione audible alarm to indicate that the Incubator air

temperature is 2.5 °C below the Air Set Temperature.

BABY MODE — This message will also appear while
operating in Baby Temperature Mode, if an Auxiliary
Probe at room temperature is placed into a “warm” In-
cubator,

IMPORTANT NOTES ON TEMP TOO HIGH AND TEMP TOO LOW
ALARMS

NOTE: The Air and Baby Temperature Too High and Temperature Too Low Alarms are self-reset-
ting; that is, if the alarm condition is corrected, the visual and audible alarms are automatically si-
lenced and the Message Cenier is cleared.

NOTE: To silence the audible portion of the Air and Baby Temperaiure Too High and Temperature
Too Low Alarms for 10 minutes, press the Silence/Reset key; the activation of other audible and
visual afarms will not be affecled during this silence period.

NOTE: The Airand Baby Temperature Too Low Alarms are disabled for up to 60 minutes after the unit
is turned on. The Incubator should reach Set Point Temperature within the 60—minute time span; the
afarm is autornatically enabled. If the Incubator has failed to reach Set Point Temperature within 60
minutes, the alarm will sound.

NOTE: In addition, the Air and Baby Temperaiure Too High and Temperature Too Low Alarms are
silenced for a specific amount of ime after the operator raises or lowers the Baby Set Temperature or
the Air Set Temperaiure from a current Incubalor femperature. The time that the alarms remain si-
fenced varies with the amount of change (either plus or minus) from the current Incubator lempera-
ture. As a general rule, the greater the change from the current Incubator temperalure, the longer the
alarms will remain silenced. If the Incubator fails fo reach the new set temperature after the specified
time, the alarm will sound. Refer to Section 3, Figure 3.3, for specific limes the alarms are silenced

versus the amount of change from the current Incubator temperature.
Change 1
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ALARM MESSAGE

DESCRIPTION

ALARM ACKNOWLEDGED

ALARM SILENCED

PROCEDURAL SILENCE

This message indicates that the Silence/Reset key
‘has been pressed in response to an alarm condition.

- This message appears after the message that de-
- scribes an active alarm that has been silenced by

pressing the Silence/Reset key. It also appears dur-
ing Procedural Silence or when the operator has
changed the Baby Set Temperature or the Air Set

Temperature from a current operating tfemperature.

- This message indicates that the user has pressed the

Silence/Reset key to start the Procedural Silence
timer. Procedural Silence can fast up to 15 minutes.
During this period, alarms inadvertently caused by rou-
tine procedures will be silenced automatically. To stop

- the Procedural Silence Timer, press the Silence/Reset
 keyagain.

-NOTE: . The Procedural Silence time is factory-set for

15 minutes. Refer to Section 5, Paragraph 5.3.2, fora.

_-procedure to change the Procedural Silence time.
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3.2.3 SYSTEM AND USER PROMPT MESSAGES

The following System and User Prompt Messages that will appear in the TWENTY-CHARACTER
MESSAGE CENTER are presented below:

SYSTEM/USER PROMPT MESSAGE ‘ DESCRIPTION

SELF_TEST RUNNING This message appears when the unit is turned on. In

addition, all Indicators are on, all segments of the Digi-
tal Displays are it and the audible alarm sounds.

NOTE: If during the Self-Test any Indicators fail to

 come on, any segments of the Digital Displays fail to
fight, or the audible alarm does not sound, refer the unit
to qualified service personnel,

SELF-TEST PASS This message appears after the Incubator has com-
- pleted the Self-Test program.

AIR MODE . This message indicates that the Incubator is operating
in the Air Temperature Mode.

BABY MODE . This message indicates that the Incubator is operating
_ . : in the Baby Temperature Mode.

Nole: This message will only appear on C550 Con-
troflers.

KEYPAD IS LOCKED This message appears when the following keys are
: _ . pressed: »37°, Baby Set Temperature, Baby Mode,
Air Mode, Air Set Temperature and °C/°F and the
Keypad is locked. When the Keypad is locked, the
Lock Symboi over the Keypad Lock key will be lit.

This message will also appear when the Keypad is un-
locked and the user presses the Keypad Lock key fo
lock the Keypad or the Keypad Lock Time Duration
{this may be up to 10 minutes after the last Keypad key
was pressed) has fimed out.

NOTE: The Keypad Lock Time Duration is factory-set

for a period of 10 minutes. Refer to Section 5, Para-

graph 5.3.3, for a procedure to set the Keypad Lock
- Time.

NOTE: The Timer Selt/Resel, Start/Stop and Si-
lence/Reset keys are never locked.

3-9
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SYSTEM/USER PROMPT MESSAGE

DESCRIPTION

' KEYPAD IS UNLOCKED

SET POINT UPDATED

CAUTION: TEMP > 37

This message appears when the Keypad Lock key is
pressed and the Keypad is unlocked. When the Key-
pad is unlocked, the Lock Symbol over the key will be
ofi. The following keys become operative when the
Keypad is unlocked: >37°, Baby Set Temperature,
Baby Mode, Air Mode, Air Set Temperature, and
°CI°F. Thie Keypad will remain uniocked until the Key-
pad Lock key is pressed or for up to 10 minutes after
the last Keypad key was pressed.

NOTE: The Keypad Lock Time Duration is factory—set
for a period of 10 minutes. Refer o Section 5, Para-

‘graph 5.3.3 for a procedure to set the Keypad Lock

Time Duration.

NOTE: The >37 key will not become operative until
the Baby Set Temperature or the Air Set Temperature
has been set fo 37 °C. When the >37° key is selecied,
the >37° Symbol over the >37° key ilfuminates.

This message appears within 3 seconds after the Air or
Baby Set Temperatures have been changed from a
cutrent operating temperaiure. Updating the set tem-
peratures causes the Air or Baby Temperature Too -
High and Temperature Too Low Alarms to be silenced
fora specific amount of time after the operator raises or
iowers the Bahy Set Temperature or the Air Set Tem-
perature from a current operating temperature. The
time the alarms remain silenced varies with the
ameunt of change (either plus or minus) from the incu-
bator temperature. As a general rule, the greater the
change intenths of a degree from the current Incubaior
temperature, the longer the alarms will remain si-

lenced. If the Incubator fails to reach the new set termn-

perature afier the specified time, the alarm will sound.
Refer {o Section 3, Figure 3.3, for specific times the

-alarms are silenced versus the amount of change from

the current Incubator temperature.

This message appears when the »>37° key is pressed
to place the Incubator in the Temperature Override

‘Mode of operation. Baby Mode 37 °C (98.6 °F) to 38

°C (100.4 °F) or Air Mode 37 °C (98.6 °F) fo 39 °C
(102.2 °F).

NOTE: The »37 key will not become operative untif
the Baby Set Ternperature or the Air Set Temperaiure
has been set to 37°C. When the >37 key is sefected,
the >37° Symbof over the key illuminates.

Change 5
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SYSTEM/USER PROMPT MESSAGE DESCRIPTION

CELSIUS SELECTED This message appears after the °C/°F key is pressed

o to change the Baby Temperature °C/°F, Air Tem-
perature °C/°F, Baby Set temperaiure and Air Set
Temperature displayed temperaiures from Fahren-

. heit to Celsius.
FAHRENHEIT SELECTED This message appears afier the °C/°F key is pressed
' to change the Baby Temperature °C/°F, Air Tem-

perature °C/°F, Baby Set temperature and Air Set
Temperature displayed temperatures from Celsius to
. Fahrenheit.

TIMER ACTIVE . This message appears after the Timer Star/Stop

_ . : key is pressed to start the Timer. It indicates that the

Timer is running. Refer fo the Operator's Manuai,
Section 4, Paragraph 4.5, Operating the Timer.

This message appears afier the Timer Start/Stop
TlMER PAUSED key is pressed to stop the timer. 1t indicates that the

Timer has stopped running. Referto Operator's Man-
ual, Section 4, Paragraph 4.5, Operating the Timer.

SETTING THE T[MER This message appears when the operator is selécting

a time. Refer to Operator's Manual, Section 4, Para-
graph 4.5, Operating the Timer.

TIMER RESET : This message appears after the operator has
. : pressed the Timer Set/Reset key to reset the Timer
to zero. Refer to the Operator's Manual, Section 4,

Paragraph 4.5, Operating the Timer.

TIME ELAPSED ' This message appears after the Timer has counted
: - down {o 0 minutes or counied up to the minirnum
elapsed time. Refer o the Operators Manual, Sec-

tion 4, Paragraph 4.5, Operating the Timer.

DIAGNOSTICS This message informs the operator that the Diagnos-
_  ticMenu has been selected by simultaneously press-
ing the »37° and °C/°F keys during the SELF-TEST
RUNNING message. Refer to Section 5, Paragraph
5.2, 1o select the Diagnostic Menu items.

CONFIGURATION C/F .~ This message informs the operator that the Configu-

ration Menu has been selected from the main Diag-
nostic Menu. This message appears after the opera-
- tor has selected the Diagnostic Menu by simultane-
-ously pressing the »37° and °C/°F keys during the
SELF-TEST RUNNING message. Refer to Section 5
for an explanation and a procedure o select the Con-
figuration Menu.
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SYSTEM/USER PROMPT MESSAGE

DESCRIPTION

"PROC SIL TIME C/F
{(PROCEDURE SILENCE TIME)

PROC SIL MINUTES =15

(PROCEDURE SILENCE
~ MINUTES = 15)

KEYPD LOCK TIME C/F
~ (KEYPAD LOCK TIME)

KEY LOCK TIME = 10

AUDIO TONE C/F

UP/DOWN TO ADJUST

This message informs the operator that the Procedural
Silence Time Menu has been selected from the Con-
figuration Menu. Refer to Section 2, Paragraph 2.6.1,

- and Section 5, Paragraph 5.3.2, for an explanation and

a procedure to select the Procedural Time Duration.

This message appears in the Procedural Time Menu
and prompis the operator to select a procedural si-
lence time from Q to 15 minutes by using the Baby Set
" Temperature or Air Set Temperature Up/Down Ar-
- row keys. Refer to Section 2, Paragraph 2.6.1, and
Section 5, Paragraph 5.3.2, for an explanation and a
procedure to select the Procedural Time Duration.

This message informs the operator that the Keypad
Lock Time Menu has been selected from the Con-
figuration Menu. Referto Section 2, Paragraph2.6.2,
and Section 5, Paragraph 5.3.3, for an explanation
-and a procedure to select the Keypad Time—to—Lock
duration.

- This message appears in the Keypad Time—to-Lock

Menu and prompts the operator to select a Keypad
Time~to—Lock from 010 10 minutes by using the Baby
Set Temperature or Air Set Temperature Up/Down
Arrow keys. Refer to Section 2, Paragraph 2.6.2, and
Section 5, Paragraph 5.3.3, for an explanation and a
procedure io select the Keypad Time—to-Lock dura-

© fion.

This message informs the operator that the Audio
Tone Menu has been selected from the Configuration
Menu. Refer io Section 2, Paragraph 2.6.3, and Sec-
tion 5, Paragraph 5.3.4, for an explanation and a pro-

_ cedure for selecting an alarm tone.

_ This message appears ‘in the Audio Tone Menu to

prompt the operator to select one of five different audi-
ble alarm tones available by using the Baby Set Tem-

. ..perature or Air Set Temperature Up/Down Amow
. keys. Refer io Section 2, Paragraph 2.6.3, and Section

5, Paragraph 5.3.4, for an explanation and a procedure
for selecting an alarm audio tone.

-3-12
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SYSTEM/USER PROMPT MESSAGE DESCRIPTION
TONE 1: C/F TO SET These messages appear in the Audio Tone Menu
. ~ - when the operator presses the Baby Sei Tempera-
TONE 2: C/F TO-SET ‘ " fure or Air Set Temperature Up/Down Arrow keys.
TONE 3: C/ F TO SET ‘ Refer to Section 2, Paragraph 2.6.3, and Section 5,
TONE 4: C/F TO SET Paragraph 5.3.4, for an explanation and a procedure
TONE 5: C/F TO SET - for selecting an alarm audio tone.

AUDIO TONE IS SET . This message appears in the Audio Tone Menu after
' ‘ the operator has pressed the °C/°F key to enter the de-
sired alarm tone. Refer to Section 2, Paragraph 2.6.3,
and Section 5, Paragraph 5.3.4, for an explanation and

‘a procedure for selecting an alarm audio tone.

SETINCUBNUMC/F = This message informs the operator that the Set Incu-
bator Number Menu has been selected from the Con-
(SET INCUBATOR NUMBER) figuration Menu. Refer to Section 2, Paragraph 2.6.4,

and Section 5, Paragraph 5.3.5, for an explanation and
a procedure to select the an Incubator number.

INCUBATOR NUMBER = 01 This message appears in the Set Incubator Number
’ _ Menu to prompt the operator to select an Incubator

* ' number by pressing the Baby Set Temperature or

Air Set Temperature Up/Down Arrow keys. It also

appears afier the operator has pressed the °C/°F key

to enter the desired Incubator number. Refer to Sec-

tion 2, Paragraph 2.6.4, and Section 5, Paragraph

5.3.3, for an explanation and a procedure for selecting

an Incubator number from 01 to 99.

RESTORE DEFAULTS C/F  This message informs the operator that the Set Re-
' ' store Factory Defaults Menu has been selected from
‘ E the Configuration Menu. The defauits include Air
Mode. Air and Baby Set Temperature, Procedural
Time, Keypad Lock Time, Audio Tone and No Exter-
nal Interface. Refer to Section 2, Paragraph 2.65, |
and Section 5, Paragraph 5.3.6, for an explanation
and a procedure to restore the factory default set-
tings. :
SETTING DEFAULTS - Th?s message appears when the unit is turned on and
o _ : in the Restore Defaulis Menu and informs the opera-
tor that the Factory Defaults are being restored for Air
‘Mode, Air and Baby Set Temperature, Procedural
Time, Keypad Lock Time, Audic Tone and No Exier-
nal Interface. Refer to Section 2, Paragraph 2.6.6,
and Sectfion 5, Paragraph 5.3.8, for an explanation
and a procedure to restore the factory default set-
tings.
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SYSTEM/USER PROMPT MESSAGE

DESCRIPTION

FACTORY DEFAULTS SET

CONF NO EXT INTF C/F

' (CONFIGURE NO EXTERNAL
INTERFACE)

COMM SET TO NONE

. (COMMUNICATIONS SETTO
. .. NONE) . -

CONF REMOTE MON C/F
(CONFIGURE REMOTE MONITOR)

COMM SET REMOTE MON

(COMMUNICATIONS SET TO
~ REMOTE MONITOR})

This message appears in the Restore Defaulis Menu

.andinforms the operaior that the Factory Detault Set-

tings have been restored for Air Mode, Air and Baby

_-Set Temperature, Procedural Time, Keypad Lock

Time, Audio Tone and No External Interface. Referto
Section 2, Paragraph 2.6.5, and Section 5, Paragraph
5.3.8, for an explanation and a procedure to restore

the Factory Defauit Settings.

This message informs the operator that the Configure
No External Interface Menu has baen selected from
the Configuration Menu. When performed, this proce-
dure will disable the SERIAL PORT located on the

Controller Side Panel. Refer to Section 2, Paragraph

2.6.6, and Section 5, Paragraph 5.3.7, for an explana-
tion and a procedure to select the Configure No Exter-
nal interface Menu.

This message appears in the Configure No External
Interface Menu and informs the operator that the SE-

'RIAL PORT located on the Controller Side Panel has
' ‘been disabled. Refer to Section 2, Paragraph 2.6.86,

and Section 5, Paragraph 5.3.7, for an explanation and

“a procedure 1o select the Configure No External Inter-
“face Menu.

This message informs the operator that the Configu-

_ ration for a Remote Monitor Menu has been selected
_ from the Configuration Menu. When performed, this
- procedure will enable the SERIAL PORT located on

the Controller Side Panel to communicate with a re-
mote monitor. Refer to Section 2, Paragraph 2.6.7,
and Section 5, Paragraph 5.3.8, for an explanation
and a procedure to select the Configure a Remote
Monitor Menu.

This message appears in the Configuration for a Re-
mote monitor Menu and informs the operator that the

. ‘SERIAL PORT located on the Controller Side Panel

has been configured to communicate with a remote
monitor. Refer to Section 2, paragraph 2.6.7, and
Section 5, Paragraph 5.3.8, for an explanation and a
procedure to select the Configure a Remote Monitor
Menu. -
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DESCRIPTION

CONF THERMAL PRN C/F

(CONFIGURE THERMAL
PRINTER)

COMM SET TO THM PRN

(COMMUNICATIONS SET TO
THERMAL PRINTER)

CONF DOT MAT PRN C/F

(CONFIGURE DOT MATRIX
" PRINTER)

COMM SET TO DOT PRN

(COMMUNICATIONS SET
TO DOT
MATRIX PRINTER)

SET C500/C500 C/F

This message informs the operator that the Configu-
ration for a Thermal Printer Menu has been selected
from the Configuration Menu. When performed, this
procedure will enable the SERIAL PORT located on
the Controlier Side Panel to communicate with a ther-
mal printer. Refer to Section 2, Paragraph 2.6.8, and
Section 5, Paragraph 5.3.9, for an explanation and a

- procedure to select the Configuration for a Thermal

Printer Menu.

‘This message appears in the Configuration for a Ther-

mal Printer Menu and informs the operator that the SE-
RIAL PORT located on the Controller Side Panel has
been configured to communicate with a thermal
printer. Refer to Section 2, Paragraph 2.6.8, and Sec-
tion 5, Paragraph §.3.9, for an explanation and a pro-
cedure to select the Configuration for a Thermal

“Printer Menu.

This message informs the operator that the Configu-
ration for a Dot Matrix Printer Menu has been selected
from the Configuration Menu. When performed, this
procedure will enable the SERIAL PORT located on
the Controlier Side Panel to communicate with a dot
matrix printer. Refer to Section 2, Paragraph 2.6.9,
and Section 5, Paragraph 5.3.10, for an explanation
and a procedure o select the Configuration for a Dot

Matrix Printer Menu.

This message appears in the Configuration for a Dot
Matrix Printer Menu and informs the operator that the
SERIAL PORT located on the Controller Side Panel
has been configured to communicate with a dot matrix
printer. Refer to Section 2, Paragraph 2.6.9, and Se¢-
tion 5, Paragraph 5.3.10, for an explanation and a pro-
cedure to select the Configuration for a Dot Matrix
Printer Menu.

This message informs the operator that the Set C500
or.C550 Menu has been selected from the Configura-
tion Menu. When performed, this procedure will con-
figure the Incubator to operate as either a C500 (Air
Mode Only} or C550 (Air and Baby Mode). Refer to
Section 2, Paragraph 2.8.10, and Section 5, Para-
graph 5.3.11, for an explanation and a procedure 10
select the Air/Baby or Air Mode Operation.
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SYSTEM/USER PROMPT MESSAGE

DESCRIPTION

CONFIG AS C550 C/F
coﬁfle AS gsoo C/F
C5.5.0:.SELECT,ED

| cqu SI_EL.E'CT_IEIIJ_
SET LANGUAGE C/F

ENGLISH C/F
FRENCH C/F
ITALIAN C/F
SPANISH C/F
GERMAN C/F
RUSSIAN C/F

This message appears in the Set C500/C550 Menu
and informs the operator that the Incubator willbe con-
figured in both the Air and Baby Modes. Refer to Sec-

- tion 2, Paragraph 2.6.8, and Section 5, Paragraph

5.3.11, for an explanation and a procedure to select

“the Set C550 /C500 Menu.

This message appears in the Set C500/c550 Menu

- and informs the operator that the Incubator will be con-

figured in the Air Mode only. Refer to Section 2, Para-

. ~graph 2.6.8, and Section 5, Paragraph 5.3.11, for an

explanation and a procedure to select the Set C550
/C500 Menu.

This message informs the operator that to Configure
the Incubator to operate in either Air or Baby Mode

“has been selected. Refer to Section 2, Paragraph

2.8.9, and Section 5, Paragraph 5.3.11, for an expla-
nation and a procedure to change the Controlier con-

~ figuration.

Thié;message informs the operator that to Configure
the Incubator to operate in Air Mode only has been se-

. lected. Refer to Seciion 2, Paragraph 2.6.9, and Sec-

tion 5, Paragraph 5.3.11, for an explanation and a pro-
cedure to change the Controller configuration.

This message informs the operator that the Language

- Selection Menu has been selected from the Configu-
_ration Menu. Refer to Section 2, Paragraph 2.6.10,

and Section 5, Paragraph 5.3.12, for an explanation

‘and a procedure to select one of several languages

available via the Message Center.

These messages appear in the Language Selection

" Menu and presents the operator with the languages

available when the operator presses the Baby Set
Temperature or Air Set Temperature Up/Down Ar-

* row keys. Refer to Section 2, Paragraph 2.6.11, and

Section 5, Paragraph 5.3.12, for an explanationand a
procedure to select one of the several languages

‘avaitable via the Message Center. Alternatively,

Japanese may be substituted for German and Rus-

" sian,
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DESCRIPTION

ENGLISH SELECTED
FRENCH SELECTED
ITALIAN SELECTED

SPANISH SELECTED
GERMAN SELECTED
RUSSIAN SELECTED

SYSTEM INFO C/F
(SYSTEM IN FORMATION)

SHOW S/W VER C/F

(SHOW SOFTWARE
VERSION)

C500/550 VER 1.2
{C500/550 VERSION 1.2)

SHOW CONFIG C/F
(SHOW CONFIGURATION)

PRINT CONFIG C/F
(PRINT CONFIGURATION)

One of these messages appears in the Language Se-
lection Menu and confirms (after the °C/°F key is
pressed) the operator’s language selection. Refer to
Section 2, Paragraph 2.6.11, and Section 5, Para-
graph 5.3.12, for an explanation and a procedure to
select one of the several languages available via the
Message Center. Aliernately, Japanese may be sub-
stituted for German and Russian.

This message informs the operaior that the System
Information Menu has bsen selected from the main
Diagnostic Menu. Refer to Section 5, Paragraph
5.4.1, foran explanation and a procedure {0 select the
System Information Menu.

This message appears in the System information
Menu and informs the operator that the Controller
software version will be digplayed when the °C/°F key
is pressed. Referto Section 5, Paragraph 5.4.2, foran
explanation and a procedure to display the sofiware
version.

This message appears in the Show Software Version
Menu and informs the aperator of the Controller soft-
ware version. Refer to Section 5, Paragraph 5.4.2, for
an expianation and procedure to display the sofiware
version,

This message appears in the System Information
Menu and informs the operator how the Incubaior has
been configured using the Configuration Menu when
the °C/°F key is pressed. Refer to Section 5, Para-
graph 5.4.3 for an explanation and a procedure to dis-
play the Show Configuration Menu. '

. This message appears in the System information

Menu and informs the operator how the incubator has

- been configured will be printed when the °C/°F key is
- pressed. Refer to Section 5, Paragraph 5.4.4, for an

explanation and a procedure 1o display the Print Con-

- figuration Menu.
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DESCRIPTION

SYSTEM/USER PROMPT MESSAGE

PRINTING CONFIG
{PRINTING CONFIGURATION) -

SHOW DIAG LOG C/F
(SHOW DIAGNOSTIC LOG)

DIAG LOG IS EMPTY

PRINT DIAG LOG C/F

'PRINTING DIAG LOG

CLEAR DIAG LOG C/F

This message appears in the Print Configuration
Menu and informs the operator how the Incubator has
been configured is being printed. Refer to Section 5,
Paragraph 5.4.4, for an explanation and a procedure

to display the Print Configuration Menu. -

This message appears in the System Information

Menu and informs the operator that the contents of
the Diagnostic Log will be-displayed when the °C/PF
key is pressed. Refer to Section 5, Paragraph 5.4.5,
for an explanation and a procedure to display the Di-
agnostic Log Menu.

This message appears in the Diagnostic Log Menu
and informs the operator that the Diagnostic Log is
empily. Referto Section 5, Paragraph 5.4.5, for an ex-
planation and a procedure to display Diagnostic Log

" Menu.

- This message appears in the System Information

Menu and informs the operator that the contents of

~ the Diagnostic Log will be printed when the °C/°F key

is pressed. Referto Section 5, Paragraph 5.4.6, foran
explanation and a procedure io display the Print Diag-
nostic Log Menu.

 This message appears in the Print Diagnostic Log

Menu and informs the operator that the contents of

- the Diagnostic Log are being printed. Refer o Section

5, Paragraph 5.4.6, for an explanation and a proce-
dure to display the Print Diagnostic Log Menu.

This message appears in the System Information
Menu and informs the operator that the contents of

‘the Diagnostic Log will be cleared when the °C/°F key
is pressed. Referio Section 5, Paragraph 5.4.7, foran
“explanation and a procedure to display the Clear Di-

agnostic Log Menu.
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SYSTEM/USER PROMPT MESSAGE - DESCRIPTION

DIAGLOG IS CLEARED This message appears in the Clear Diagnostic Menu

and informs the operator that the contents ofthe Diag-
nostic Log has been cleared. Refer fo Section 5, Para-
graph 5.4.7, foran explanation and a procedure fo dis-
play the Clear Diagnostic Log Menu.

SHOW MEM AVAIL C/F - This message appears in the System Information

Menu and informs the operator the percent of memory

available in the processor E2 PROM will be displayed.

when the °C/°F key is pressed. Refer to Section 5,
. Paragraph 5.4.8, for an explanaticn and a procedure
~ to display the Show Memory Available Menu.

MEM AVAIL =100 % This message appears in the Memory Available Menu
. ‘ and informs the operator of the percent of memory.
available in the processor E2 PROM. Refer {o Section
5, Paragraph 5.4.8, for an explanation and & proce-
dure {o display the Show Memory Available Menu.
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3.3 THEORY OF OPERATION

3.3.1 GENERAL

This section contains a functional descriptioh .and detaifed theory of opération of the eguipment. A system
biock diagram of the Controller is shown in Figure 3.2.

3.3.2 OVERALL FUNCTIONAL DESCRIPTION

The control of temperature, humidity, and oxygen concentration is achieved by means of the forced air
circulation system as shown in Figure 3.1. A controlled amount of room air (approximately 35 Ipm) is drawn
through the air intake filter by means of the motor—driven impelier on the controller. -

Supplemental oxygen, which m‘ay'be_introduced through the Oxygen Input Valve on the air intake filter cover,
displaces a portion of room air to maintain the total gas intake (including oxygen) at 35 Ipm. Since the amount
of room air is controlled by the impelletffilier characteristics, and the amount of oxygen is controlled by the
flowmeter setting, predictable oxygen concentrations within the incubator can be attained. When oxygen flow
exceeds 8 Ipm, a valve within the oxygen inlet housing is activated to restrict air intake so that higher oxygen
concentration can be achieved without excessive oxygen flow. Maximum air intake restriction is achieved at
12 ipm. :

In addition to drawing iresh, filtered air into the Incubator, the impeller provides for the internal re—circulation at
amuch greater flow than that of the fresh gas inflow. The total flow of fresh and re—circulated air is directed past
the air flow sensor and around the heater with a predetermined portion being directed over the humidity
reservoir for humidification. When the Access Panel of the Hood is closed, the Air Curtain Coveris closed and
all the air enters the infant compartment up through the siot at the right end of the main deck, as shown in
Figures 3.1 and 3.1A. After circulating within the infant compartment, the air is then re—circulated down
through the slot in the left end of the main deck, past the temperature sensing probe which encapsulates the
airtemperature control thermistor and a high airtemperature alarm thermistor, and back to the impeller. When
the Access Panel of the Hood is open, the Air Curtain Cover is raised permitting a portion of the air to flow

‘upward past the opening (Figures 8.1 and 3.1A), creating a warm air curtain which minimizes the drop in air

temperature in the Incubator.

The Model C550 QT® Incubator temperature is regulated using either Incubator air or baby temperature as
the controlling parameter; the desired mede is sslected by the front panel keys.

In either mode of operation, the heater output is proportional to the amount of heat required to maintain the
desired temperature, and the relative amount of heat being provided is indicated by the number of illuminated
Heater Power % lights on the front panel. Changes inthe number of lamps illuminated indicates the amount of
power required to maintain a given temperature. During baby temperature control, the Model C550 QT®
provides an indication of the degree of the infant's dependency upon the temperature of its environment to
maintain body temperature. Each mode of operation is described below.

Change 5
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AIR CIRCULATION WITH INCUBATOR DOOR OPEN

FIGURE 3.1 AIR/O5 CIRCULATION SYSTEM C500/C550 QT®
Change 5

3-21



C500/C550
TECHNICAL INFORMATION

AIR CIRCULATION WITH INCUBATOR DOOR OPEN

FIGURE 3.1A AIR/O, CIRCULATION SYSTEM C500/C550 QT® XL
. Change 6
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3.33 AIR TEMPERATURE MODE

inthis mode of operation, the air temperature can be mainiained from 20 to 37 °C (37 to 32 °C in Temperature
Override Mode), as selected by the Air Set Temperature Up/Down Arrow keys on the front panel . The
incubator air temperature is monitored by a prabe located below deck and compared with the Air Set
Temperature setting. The information from this probe is supplied to the heater control circuitry which
proportions the heater output to maintain the Air Set Temperature setting. The actual air temperature is
displayed on the Air Temperature °C/°F Display. A second sensor within the air temperature probe serves as
a backup to limit the Incubator tempeérature to 38 °C (Software Level 1.8 or higher with a US Designation,
the temperature will be flimited to 40 °C) for set points less than 37 °C and 40 °C for set points greater than or
equal to 37 "C. At this temperature, a HIGH TEMP alarm is activated and the heater is shut off. If desired, an
auxitiary air terperature probe can be used to control the Incubator air temperature. This probe is suspended
above the mattress through the weighing scale hole and plugged into a receptacle on the side of the Incubator.
When plugged in, the primary air temperature control probe is disconnected, but the backup sensor within the
primary temperature probe remains connected Thus, the auxiliary probe becomes the controlling element for
the air temperature.

Inthe Air Temperature Mode of operation, the infant’s femperature will be a function of the airtemperature and
the infant’s ability to establish and maintain its own temperature. A small infant, or one with underdeveloped
homeostatic control, may not be able to maintain a stable temperature at the deswed level.

3.3.4 BABY TEMPERATURE MODE

In this mode of operation, ihe infant's temperature can be selected from 34 to 37 °C (37 to 38 °C in
Temperature Override Mode) by the Baby Set Temperature Up/Down Arrow keys on the front panel. A
temperature sensing probe is attached directly to the infant’s skin; the information from the probe is supplied to
the heater control circuitry which propartions the heater output fo maintain the Baby Set Temperature. The Air
Set Temperature does not control air temperature while in the Baby Mode, but air temperature is still
displayed. The air temperature is still limited to 37.5 °C {Software Level 1.8 or higher with a US
Designation, the temperature will be limited to 39.5 °C } {or baby set temperatures less than 37 °C or 39.5
*C for baby set temperatures greater than 37 °C. If Air Temperature Mode has been seiected while the baby
probe remains connected, the Baby Temperature “C/F Display will continue to display actual baby
temperature, but will not control it.

If the probe is disconnected from its receptacle during Baby Mode of operation, the Baby Temperature °C/°F
Display blanks, BABY TEMP PROBE FAIL appears in the Message Center, the ALARM Indicator illuminates
and a dual tone audible alarm is activated. The High Temperature Alarm Sensor within the Air Temperature
Probe remains in the circuit to limit the air temperature to 37.5 °C (Software Level 1.8 or higher with a US
Designation, the temperature will be limited to 39.5 °C ) for baby set temperatures less than 37 °C or 39.5
°C for baby set temperatures greater than 37 °C.

3.3.5 ALARMS

Alarms are provided for System Fail/Needs Service Now, Power Failure, No Air Flow, Air Temperature Probe
Failure, Baby Temperature Probe Failure (C550 only), High Temperature, and temperature variation from Air
or Baby Set Temperature. On power up, the Air or Baby Temperature Too Low Alarm is disabled for 60 minutes
or until the temperature reaches Air or Baby Set Temperature, whichever occurs first; each of these alarms is
described below. ‘ _

NOTE: The Controller has five different Audio Alarr Tones available. Refer to Section 2, Paragraph 2.6.3, 1o
select an Audio Tone.

NO AIR FLOW

A sensor located below deck in the normal air path of the fan controis this alarm. If air flow stops due to a fan
failure, the temperature of the self-heated sensor rises which causes the NG AIR FLOW Message to be

Change 6
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displayed in the Message Center and the ALARM Indicator illuminates with an audible tone. A short-circuited
air flow sensor failure will also actuate the alarm within 9 to 18 seconds of the occurrence of the failure. This
alarm is not self-resetting, but can be silenced by the Silence/Reset key for a period of 5 minutes.

HIGH TEMPERATURE

A second sensor within the Temperature Probe sounds this alarm if the Incubator iemperature reaches 38.0
°C {40.0 °C for »37 °C Mode) (40.0 °C for 1.8 software or higher with U.S. designation). The HIGH
TEMPERATURE Message appears in the Message Center and the ALARM Indicator illuminates along with
an audible fone. This alarm is not seli-reseiting, but can be silenced by the Alarm Silence/Reset key fora
period of 5 minutes. : : : P

POWER FAILURE

If primary power to the Incubator is interrupted for any reason, including a disconnected power cord, an
audible alarm is activated and the POWER FAIL Indicator lights: This alarm can be deactivated by restoring
the primary power, setting the Incubator POWER switch to Off, or pressing the Silence/Reset key.

SYSTEM FAIL/NEEDS SERVICE NOW

If aninternal system failure occurs, the SYSTEM FAII.. Indrcator I|ghts NEEDS SERV!CE NOwW appears inthe
Message Center and the audible alarm sounds, the unit should be referred to service.

AIR TEMPERATURE PROBE FAILURE

Circuitry is provided to monitor the air and hlgh temperature sensors for shon—circuited, open~—0|rcu1ted or
drsconnected COﬂditIOI‘\S and the air flow sensor for open condltron

AIR TEMP PHOBE FAIL appears in the Message Center the ALAHM Indicator light iHuminates and an
audible alarm sounds within 9 to 18 seconds to indicate a defective air temperature or auxiliary air sensor.

BABY TEMPERATURE PROBE FAILURE (C350 QT® only).

Circuitry is provided to monitor the baby sensor for short-circuited, open-circuited, or disconnected
conditions.

BABY TEMP PROBE FAIL appears in the Message Center, the ALARM Indicator light iliuminates and an
audible.alarm sounds within 9 to 18 seconds to indicate a defective baby sensor This alarm is actlve onlyin
Baby Mode. -

AIR OR BABY TEMPERATURE TOO LOW or AIR or BABY TEMPERATURE TOO HIGH

The Air or Baby Temperature Too Low or Air or Baby Temperature Too High Alarm is actuated if the baby or air
temperature fluctuates from the set temperature as follows:

‘Baby Temperature (C550 QT® only) +1.0£0.3 ‘C
| -1.0+0.3°C
~Air Temperature - _ +1.5+0°C
‘ 25+05°C _
A temperature below the Air or Baby Set Temperature is indicated by AIR or BABY TEMP TOO LOW in the
Message Center, the ALARM indicator on, an audiblé alarm, and a low temperature reading Atemperature
above the Air or Baby Set Temperature is indicated by AIR or BABY TEMP TOO HIGH in the Message Center,
the ALARM indicator on, a puisating audible tene, and a high temperature reading.

The Air or Baby Temperature Too High or Teo Low Alarms are self-resetting; that is, if the alarm condition is
corrected, the audible alarm is avtomatically silenced and the visual alarm indicator is turned off.

Change 4 .
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The audible portion of the Air or Baby Temperature Too High or Temperature Too Low Alarm can be silenced
by pressing the Silence/Reset key; the activation of other audible and visual atarms will notbe affected by use
of the 10—minute audible alarm silence. When the alarm is silenced, the alarm famp will remain on until the
alarm condition is corrected. If the alarm condition is not corrected within 10 minutes, the audible alarm will be
reactivated.

An Air Temperature Too Low Alarm will occur while operating in Baby Temperature Mode, if a “room
temperature” Auxiliary Probe is placed into a “warm” Incubator. The alarm is indicated by the message AIR
TEMP TOO LLOW, the ALARM indicator being on and a continuous audible tone. The alarm is seif-resefting
and the audio portion can be silenced for 5 minutes {to allow the probe to warm up}.

Specifically, the AIR TEMP TOO LOW Alarm wiil occur if the [ncubator air temperature in Baby Mode is equal
to or greater than 37 °C {for Baby Set Temperature <37 °C) or 39 °C (for Baby Set Temperature > 37 °C} and
an Auxiliary Probe temperature of 2 °C below the Incubator air temperature.

Please note that this function is only for Baby Mode of operation. Ifa coid Auxiliary Probe is placed intoawarm
incubator while in the Air Mode, the NEEDS SERVICE NOW message appears.

IMPORTANT: Even though an alarm is instituted, it should be noted that the heater will be fulf on due to the fact
thatthe Auxiliary Probe is cold and calfing for full heat. Ifleft unattended, the HIGH TEMPERATURE Alarmwill
activate at 38°( (for Baby Set Temperature <37.0°C) or40°C (for Baby Set Temperature > 37.0°C) to limit
the internal temperature fo an acceptable level. For Softwatre level 1.8 or higher with a US Designation, the
HIGH TEMPERATURE Alarm will activate at 40 °C for any Baby Set Temperature .

CAUTION: Any time that the Auxiliary Probe is plugged into the Controlier, it should be placed into the
incubator and allowed to stabilize for a MINIMUM OF 5 MINUTES prior to insertion into the Controller.
This will not only prevent false alarms, but will also reduce the thermal change when switching from
below deck to the auxiliary temperature probe control.

In addition, if it is desired to change the Air or Baby Set Temperature (either high or low) after the Incubatorisin
operation, the Temperature Too. High and Temperature Too Low Alarms are automatically silenped for a
specific amount of time after the operator raises or lowers the Air or Baby Set Temperature from the current
operating temperature. The time the alarm remains silent varies with the amount of change (either plus or
minus) from the current incubator temperature. As a general rule, the greater the change from the current
Incubator temperature; the longer the alarm will remain silent. If the Incubator fails to reach the new set
~ temperature after the specified time, the alarm will sound. Refer o Figure 3.3 for specific times the alarm is
silenced versus the amount of degree change from the current Incubator temperature.

Alternately, before changing the current Air Set Temperature, the operator may press the Silence/Reset key
to place the unit in the Progedural Silence Mode of operation. In the Procedural Silence Mode, the
Temperature Too High and Temperature Too Low Alarms are sileniced for up to 15 minutes. Refer to Section 2
for setting the procedural time duration. To leave the Procedural Silence Mode, press the Silence/Reset key
again.

REMOTE ALARM MODULE (ACCESSORY)

A Remote Alarm Module {Accessory) can be mounted atop an |.V. Pole {refer to Figure 1.1} fo provide a visual
indication that an alarm condition is in progress or has occurred. :

Change 2

3-25



C500/550
TECHNICAL INFORMATION

ZERO POINT
A |
! U ¥
[ 15 I
E CHANGE DOWN } CHANGE UP
E |
A 12 - § ot
L —_ !
A 1
R 11 -
M {
. [
D l
E o :
A 1
Y {
7 ]
I . :
5 |
M |
1 e
N i
u 3L ‘ ' |
T -2.0-1.8-1.6-1.4-1.2-1.0-08-06-04-02 0 0204 06081.0121416 1820
E
S TEMPERATURE CHANGE IN °C FROM CURRENT INCUBATOR TEMPERATURE WHERE

ZERO DEGREES REPRESENTS THE CURRENT INCUBATOR TEMPERATURE.

HMEXAMPLE l the current Incubator Air Temperature is 36 °C (Zero Point) and the Opera-
tor raises the Air Set Temperature from 36 °C to 37.4 °C (a change up of 1.4 °C ), the
activation of the audible alarm will be delayed for 12 minutes.

FIGURE 3.3 TEMPERATURE TOO HIGH AND TOO LOW ALARMS — AUDIBLE
ALARM DELAY TIME VERSUS CHANGE FROM CURRENT INCUBATOR
TEMPERATURE -
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3.4 DETAILED CIRCUIT DESCRIPTION

3.4.1 AC ENTRY BOARD (REFER TO FIGURE 7 3)
GENERAL

The ac Entry Board provides ac power distribution for the series C500/550 Incubator Controllers. The prmted
circuit board may be configured for either 100/120 or 240V configurations, depending on the assembiy.

AC MAINS INPUT

AC Mains voliage is inputted to the controller via J4, which is a combination IEC~350 type input receptacte and
integrated EMI line fiter. The third wire-protective ground termination is terminated from the receptacle
direcily to chassis ground. Protection against excessive current draw by the controller is provided by circuit
breakets CB1 and CB4. The circuit breaker CB2 is installed {R1~R3 removed) only for European versions of
the controller where protection in both sides of the line (hot and neutral) is required. In the case of
non—European versions, CB2 is removed and R1-R3 are installed o maintain circuit continuity. |

The ac voltage is applied to S1 pins P2 (ac hot) and P1 (ac neutral), which provides ON/OFF control for the
system. The switched ac voltage at pins S1-2 {switched ac hot) and 51-1switched ac neutral} is then routed
o J2-5 and J2-3 to provide power to the Power Supply Board and J3—1 and J3-3 to provide power to the
Heater Board.

Functionat ground connections required for the Power Supply Board are connected via the chassis mount
screw terminations at E1 and E2 and are passed to the board via J2-1.

DC CIRCUIT

AC Mains Switch S1 contains an integral 24 Vdc illuminated section which is illuminated when the switch is in
the ON position and 24Vdg is applied to J1-1 (PGND) and J1-2 (+24V).

An additional set of switch contacts is connected to J1-3 (VSW and J1—-4 (VBAT) which is used in the system
to switch in the backup power supply for power failure.

3.4.2 HEATER BOARD (REFER TO FIGURE 7.4)
AC LINE MONITORING

AC line voltage is applied o the primary of the transformer T1 via protective circuitfuse F1. Secondary voitage

is reciified by CRS bridge and filtered by C6. Filtered voltage then is tapped off of R27 and applied to the
non—inverting amplifier U4—8. The ouiput U4-7 represents a scaled ac voltage and is always adjusied by R27 I
to 6.00 VDC at nominal ac line voltage.

DC MOTOR CONTROL

The motor control circuitry is designed to operate a 3-phase, 4—pole dc brushless motor which is used for air
circulation in the Incubator. The dc motor is connected to the board via J4. Resistors R6, R19 and filter I
capacitor C3 are supplying power to the motor internal HALL effect position sensors. The differential analog
outputs of the sensors are coming from J4-7 to J4--12, digitized by comparators UZA, U2B, U2C and applied
to the inputs U3—7, U3-9 and U3-8 of the motor—driver chip U3. This chip provides all necessary decoding
and comrmutation of the motor windings. The R22 resistor sets absolute maximum motor current to 2A. Motor
velocity information is derived from the ouiput U2-2. It represents a pulse train whose frequency is
proportional to the motor's angular velocity. An F to V {frequency to voltage) converter is built around U1A,
U1C, RN2E, RN2B, C5, CR1 and C4. The voltage at TP3 represents the motor's actual velocity. A reference
motor velocity voltage is set by trim pot R26. Differential amplifier U2D compares these two signals and
applies an error signal to the U3—4 input via resistor divider R17, R18. U3 then PWM (pulse width modulates)
an output current to the motor winding, thus maintaining motor speed equivalent to the set point.

Change 1
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POWER OK CIRCUITRY

This circuitry checks that ac power is present in the event of 1 fuse tripping. The voltage at the J1—4 will be
maintained by the diodes CR5 or CR6 above 4.4 VDC level when either +5V or +6V (AC-VOLT) is present. If
both voliages are not present, it means that there is no ac power supplied to the Incubator and POWER FAIL
atarm wiff be activated.

AC OK CIRCUITRY

This circuitry verifies that AC-VOLT signal is valid and fuse F1 is OK. Normal Voltage fevel at J1-2 is
maintained by the ZENER diode CR7 and equal to 5.1 VDC. When F1 is blown, capacitor C6 is discharged
‘through R27 and the voltage at J1-2 falls to OV jevel. '

OVERHEAT DETECTION

The purpose of the overheat detector circuit is fo send-an alarm signal (OVHEAT) to the main CPU board
when the internal air temperature of the C550 rises above a predetermined temperature and, conversely,
deactivate, the alarm signal when the temperature returns to an acceptable level. Hysteresis is incorporated
in the design and hence the OVHEAT signal will become active before the temperature reaches 60 degrees C
and will subsequently deactivate when the femperature drops below 50 degrees C.,

The circuit is basically a comparator that measures the voltage actoss thermistor RT1. As the temperature
rises, the resistance of RT1 decreases, as does the voltage across it. When the voltage reaches the reference
voltage at pin U4-3, the output U4~1 will go high, U1-8 and J1-10 (OVHEAT) wili go low, and U1-10 will go
high. This will increase the reference voltage at U4-3, shifting the threshold temperature to a lower vaiue.

3.4.3 MAIN BOARD (REFER TO FIGURE 7.5)
GENERAL

The Main PWA for the C500/550 Controller comprises the functions of iemperature measurement, signal -
conditioning and conversion, display output control user interface, an alarm generation through the use of
hardware and software functions.

POWER SUPPLY
'AC ENTRY

Voltage required to illuminate the power switch on the AC Entry PCB s via +24VDC connected to J9-2 and
ground at J9-1. Battery voltage switching reqmred for power failure alarm is routed out to J9—4 and comes
back into the main board at J9-3.

DC SUPPLY

Power for the board is via connection to J1, which provideé isolated voltages of +5V, +/—12V and +24V,
isolated -5VDC is alsc board generated by VR1, which makes use of —12V fo generate the desired output.

MICRO-CONTROLLER
GENERAL

The uC U1 is used to interface to all user parameters, perform set point generation and monitor hardware
functions/activity.
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DATA BUS

The bi-directional data busses D0~-D7 are active on pins 916 and are bussed to the program memory U2,
hybrid interface buffer U11, display select buifer U4, display board interface buffer U7, and reatl time
clock/RAM chip U19. The data bus is pulied up by resistor network RN4.

ADDRESS BUS

The bi—directional address busses A0O-A7 are active on pins 5158 and A8--A15 are active on pins 43-50. The
address lines are bussed o U2 to access program memory, real time clock/RAM U19 and hardware decode
logic PAL device U3.

CONTROL LINES

Control lines for I/O devices are located on U1—4 which is the enable line and U1-5 which is the RAW control
signal.

PCRT A

General purpose port A (pins 35-42) is used as /O interface signals. LED-TEST is active when the uC is -
doing LED testing, ALM—SIL2 is aciive when the uC is silencing alarms (which is logically equivalent to the
signal ALM-SIL from U11-12), OVHEAT-B which is a buffered input from the heater PCB, digital pot
interfacing (pins 37-39), AC-OK coming from the heater board io indicate whether the circuit breaker has
tripped and MOT-RPMB which is a frequency proportional 1o the motor speed.

PORT G

Port G (pins 20-27) is also used as /O functions. The SOUND line is an audio drive signal to the alarm logic
PAL U15. DIAG-F line is active when the uC senses internal or external problems. BUSY-Bisused as the
busy sense line return from the VFDM. KYPD is used to enable the keypad read on the front panel switches by
the uC. SEL-DSPL is used to enable display select lines for the display PCB. HW-SEL is used as the select
line for hardware /O functions read (orwritten) by the uC. CLOCK is used for data /O into U19. PROM is used
as the program memory select line.

SERIAL COMMUNICATIONS

Serial communication signals appear as receive data into the uC (RXD pin 28), transmitted data out ofthe uC
(TXD pin 29), serial data out from the monitor hybrid (MISO pin 30}, serial data into the control hybrid (MOSI
pin 31} and serial clock required for MISO and MOSI {pin 32).

A/D CONVERTER

The uC contains 8 channels of analog inputs which are A/D converted internally (pins 59-66). HITEST isa
logic level input to determine whether the ring out probe is attached. HTR-EN is a logic signal indicating if
heater is enabled. BAT-SENSE monitors the power failure backup power source as shifted by RNGD, E.
HEAT-PWR is a relative indication of heater power where +4V equals full heater and OV is < 25 % heater
power. Pin 60 senses both the +24V supply and —12V supplies. Pin 62 senses both the +12V and -5V
supplies. AUX-ANLG provides an auxiliary input from J5. DEFAULT is used o sense whether power down
was a result of switch depression or ac failure,

The internal A/D requires a positive and negative voltage reference for ana[og conversion, and these voltages
are inputted to pms 68 and 67 respectlvely

3-29



C500/550
TECHNICAL INFORMATION

SUPPLY VOLTAGE

The uC is powered from pin 34 (positive supply + SVDC) and ground reference at pin 1 and fitered by C7. All
uC fiming and signal generation is derived from the 8.0 MHz clock oscillator input at pin 6 from Y1-5. Pin 1 of
Y1 is tied high o enable the oscillator. '

INTERNAL OPERATION MODES
The uC internal operational modes and unused lnputs are pulled high by RN1 at the pins U1-2,3,17,18,19.

DATA BUS PEHIPHEBALS

Program Memory: Program Memory for the uC operation is stored in U2. The chip is addressabie up to 84K
bytes with the bus width of 8 bits. The chip enable is developed from U1-20 and the output data is strobed onto
the bus with the RD signal at pin 22.

RAM/Real Time Clock: Provision is made on the PWA for a real Time Clock and RAM chip (U19). The RD or
WR control signais are used {o input or output data from/to the device.

Watchdog Timer: Watchdog Timer U12 is used to monitor the uC activity. The signal on U12-7 is generated
as a toggled line via PAL U317, If this line fails to "toggle” within a predetermined time limit, U12-6 becomes
active which is fed into the PAL U3. Four successive watchdog signals will cause U3-18 to be asserted asa
hardware failure. This device also generates the power up reset sugnal required by the uC and alarm logic
clock/counters.

Decoding Logic: PAL U3 is wired to the address lines of the uC to map signals required for /0 interfacing.
U3-21 (W-A/D) is used as the chip select for the buffer driving various outputs. Pin 20 (ANALOG) isusedas
the chip select for the buffer U8 which provides interfacing to the alarm logic levels. Pin 19 (DSPL) isused as
the chip select for the display buifer U7 /0. Pin 17 (WDT) is used to toggle the Watchdog Timer U12.

BUFFERS

Intra—Board Signals: Various signals are buffered within the main PWA for level conversion,interfacing, etc.
IC’s 1o provide these are buffer/driver chips U20 (hybrid to PAL), U8 (PAL to uC}, U11 (uC to hybrids and
PAL’'S) and US (signal to signal).

Inter—Board Signals: Signals in/out of this PW going to other PWASs (heater board,"display, etc) are buffered as
a method fo insure reliabiity by buffer/driver chips U4, 5 & 7 (uC to display PWA).

TEMPERATURE INPUTS
HYBRIDS

Monitor Hybrid: The monitor hybrid U21 is a single chip solution which provides temperature measurement
interfacing to the uC. The hybrid contains an analog to digital converter which is under uC control via the
coniro! lines CONVST (U21-30), SCLK (U21-32) and MISO (U21-38). Iniemal to the hybrid is an analog
multiplexer, which is controlled via lines CHSO, 1, 2 (U21-11, 7,18).

Logical inputs to U21 consist of AIR-MODE (U21-21) which is active for air mode control selecied and GT37
(U21-28) which is active when a set point temperature in excess of 37 Degree C is selected.

Measured temperature set point data is inputied to U21—10 which has a signal of -0.2V/Degree C.
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Temperature data are inputted to U21 from thermistors and are located at the following pins:

o U21-19 Auxiliary Probe Monitor
o U2i-25 High Temperature Probe
+ U21-8 Skin Probe

e U21-3 Air Flow Probe

Alarm levels are detected internaily and outputted as a logic state as follows:

e U21-33 Probe Failure

» U21-36 High Temperature Probe Failure
o U21-31 AirFlow Probe Failure .

» U21-39 Air Flow Alarm

Precise femperature measurement is accomplished by incorporating a precision internal voltage reference
which is cutputted at U21-27.

Thé signal HTR-LIMT (U21-5) provides an output which is used in the contro! hybrid as an air temperature
limit set for either 37.5 Degree C or 39.5 Degree C. AIR—CTRL (U21—1) and SK-CTRL (J21-2) is converted
by the internal A/D which allows the uC to also menitor the control temperatures outputted from the control
hybrid.

SK-MON (U21-15} is a signal proportionai io the skin temperature input (0.2V/Degree C) and air temperature
is inputted at U219 as either auxiliary air temperature (U21-28) or normal air temperaiure.

Control Hybrid: The control hybrid U22 is a single chip solution for temperature control. The control set point
T-SET (U22-31) is generated by the internal digital to analog converter under uC control via the control fines
MOSI (U22-24), DTOA (U22-23) and SCLK (U22-22).

Selected control mode is inputted at U22—1 9, For air mode control, the thermistor connected to U22-35 will
provide temperature control. For skin mode control, the signal connected to U22-32 will provide skin
temperature control. Skin temperature conirol output signal is present at U22-34 with a signal equal to 0.2
V/Degree C.Alr temperature control signal is present at U22-37 with a signal equal to 8.2V/Degree C.

Automatic heater power control is internally condltloned with a signal provided at U22-20, which is a dc
voltage propomonal o the acline vo[tage

Inthe lntemal control section, capacitance across U22—2 and U22-3 provides the integral term in the conirol
loop. Additional capacitance to ground at U22-7 sets the pulse width modutated frequency for the solid state
relay controf outputied at U22-1.

Solid state relay cutout is controlied though a logical signal that can be inputted at U22-10. Additionally, alarm
generation for air temperature too low alarm (U22—16) and air temperaiure foo high alarm (U22-17) is
generated in this hybrid.

A voltage at pin U22-5 sets the high air temperature limit to either 37.5 Degree C or 39.5 Degree C as sensed
by the probe signal at U22—4.
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A dc voltage proportional fo the heater power is outputted at U22-8 and has the apprommate range of
0-4VDC.

Calibration Check (Hybrids): Calibration of the hybrids can be confirmed by activation of the CALCHK line
inputted to relay driver Q1—gate. When active, relay K2 switches precision resistors R10—13 corresponding to
temperature values of 35.2 & 40.0 Degree C info both hybrids, allowing a software check of the hardware.

PROBES
AUXILIARY TEMPERATURE

The dual auxiliary probe can be inputted to the board via connection to J4. Switch $1 is mechanically linked in
- such amanner that when the dual auxiliary probe is connected to J4, the switch is activated. The switchis used
to "mulfiplex” the auxiliary thermistor information to both the monitor and control hybrid instead of the normal
below deck thermistor. EMI filler LN1 is used to reduce EMI radiation & susceptibility.

DUAL AIR

The high temperature thermistor section of the dual probe is connecied to J7—1 and is always used to monitor
temperature and high temperature alarm conditions except during calibration check. The alternate thermistor
is connected to J7-3 and is normally connected to the control hybrid unless |t is switched outby S1in the event
of auxiliary probe connection. : :

SKIN

The skin probe connection is made through J3-1 and J3—-3 and is always connected to the monitor hybnd
unless switched out during calibration test. EM! filter N2 is used to reduce EMI radiation & susceplibility.

AIR FLOW

Air flow probe thermistor is connected to J6—1' 2 and is operated under seif heated mode. A constant current
source generated by R15, 16, Q2 and CR6 of a nominal 20 mAisusedto shape the response of the thermistor.
Thermistor input is into the control hybrid.

INTERFACE CIRCUITS
DISPLAY BOARD

Power for the Display Board (+5V and digital ground) are brought out on muftiple pins on J1 to reduce IR drops
fromthe current load of the display drivers. The +12V voltage is provided on J1-21 fo drive low current devices
on the display PCB. The power fail battery voltage comes into J1—-27 (VBAT) and is routed out to-J9—4 whichis
connected 1o an auxiliary contact on the Mains Swiich. The other auxiliary contact of the Mains Switch is
connected fo J9-3 (VSW) which is routed to J1-31. These signals provide the power fail alarm logic voltages
required. Additionally, the signal VSW is level shifted by RNSD & RN9E and fed into an A/D input of the uC
U1-63 {BAT-SENSE). The signal DEFAULT (J1-23) is fed into the uC and is used to determine if power failure
was a result of Mains Switch activation or other type of failure (cord disconnect, etc.).

The uC daia bus lines DO-D7 are buffered through U7 and appear as the lines B0—-B7 on J1. These signals
are used to drive the VFDM connected to the Display Board. The signal FUTWR B (J1-36) comes from buffer
U8 and is used as the VFDM write signal. The signal DIS-B (J1-40) is buffered by U-16 and provides the -
select signal required by VFDM. The sighal BUSY (J1-42) is returned by the VFDM and is used by the uC to
deiermine whether the device is busy or ready for data.

Change 2
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Interfacing fo all display board elements is through the display enable signals EN1—ENS which are decoded
and buffered signals from U4. These sighals provide the select function for the Display Board driver ICs. Data
input to the Display Boatrd drivers is via serial transmission by the signals MOSIB (J1-22) and SCLK-B
(J1-24) which are buffered out of U5. '

Interfacing forthe digital potentiometers on the Display Board is by the buffered signals from Us. A-LOAD-B
(J1-26) is the selecied signal, A-DATA-B (J1-28) is the serial data and A~-CLK—B {J8-30) is the seriai clock.

HEATER BOARD

Interfacing to the Heater PCB is via J2, which contains voltages required to drive the motor and signals back
from the heater PCB to indicate status. The logic signal AC—-OK (pin 2} is sensed by the uC to determine if the
heater board protection circuit has tripped. Logic signal PWR~OK (pin 4) is used as the flag for power failure.
Logic signal OVHEAT is a flag read by the uC to determine if the cooling fan is not providing sufficient cooling.
MOT-RPM is a signal whose frequency is proportional to the motor speed. AC-VOLT is a dc signal which is
proportional to the applied ac input fine voltage and is used by the hybrids for heater power line voltage
compensation. Heater control is via logic signal HMTR—CUT, which, when aclive, disables the heater, and the
signal SSR-CTRL, whichis used as the pulse width modulated input to the solid state relay on the heater PCB.

SERIAL COMMUNICATIONS

The external SERIAL PORT J10 provides isolated serial RS-232 communications for transmitting and
recelving serial data. Transmit data appear on pin 3 and receive data appear on pin 2. All other signals are tied
1o the active state (positive RS-232 levels) for interfacing. EM filier LNG is used to reduce EMI radiation and
susceptibility.

The combination chip set of U9 and U10 (along with associated components) provide drive and conversion
signals for the isofated channel. U9 interfaces directly to U1-28, 29 for receive and transmit data. U9-2,13
provide the drive capability to drive isolation transformer T1 which provides isolated power for U10. U9-3 is
the transmit out line which drives opto—isotator U18 providing an isolated transmit line for U10-3. US-10isthe
receive input from the opto-isolator U23 which provides isolated received data from U10-5. Components
CR1, C3 and C4 are used fo rectify and filter the power signal from t1 and provide positive and negative
isolated voltage ievels required for communication.

The external SERIAL PORT J10 is connected as a DTE device with additional pins connecting signals
required for the SSR control. Note that the SERIAL PORT signals are electrical isolated from the SSR control
signals. The following Table provides pin connections along with a description:

Pin # Pin Name/ Description o Levels
1 Data Carrier Detect Input Not Used
2 Receive Data ISO Input R5232
3 - Transmit Data ISO Input RS5232
4 Data Terminal Ready ISO Output RS232
5 Isolated Ground [SO Gnd.
6 Data Set Ready input Not Used
7 Request To Send 1S0 Output RS232
8 Clear to Send Input Not Used
9 Ring Indicator Input Not Used

Change 2
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MULTI-PURPOSE OUTPUT

Remote Alarm Module (RAM): Connections made to the RAM are J5-1 to J5-6. Pins 1 and 5 are used to
redundantly provide audio drive for the RAM. Pin 2 is the visual enable for the LEDs and pin 4 (MUTE)} is a
signal that, when asserted, silences the internal speaker. EMl filter LN3 is used to reduce EM| radiation and
susceptibility.

Nurse Call: Connections are providéd on J5-7, 8 as a contact closure for the Nurse Call option from K1 whose
coil is driven by the signal N—CALL from U15-20. EMI filter LN4 is used to reduce EMI radidtion &
suscepfibility.

Auxiliary: Connections are provided on J5-9 to J5-12 for signals into the system. J5-9 and J5-12 are power
connections, J5-10 is an auxiliary digital input to the uC and J5-11 is an auxiliary analog signal into the uC.
EMI filter LN5 is used to reduce EM! radiation and susceptibility. -

if internal auxiliary connections are required, LNS will be replaced by J11.

ALARM LOGIC
GENERAL TIMING

_ Alarm logic timing for alarm delays is provided by CMOS oscillator comprised of U17B, C,D which is set to
oscillate at a nominal 3.3 Hz rate. This signal is fed from U17-8 into the divider U13, which provides reduced
timing rates for the alarm logic. Power on reset is inputied to divider U13 to insure proper startup counter reset.

ALARMS

Delay: Asynchronous alarm delays are conditioned by programmable logic device U14, which internally
generates the alarm delay ior set point (U14-17), a logic output to indicate the 1 hour set point alarm disable
time has expired (U14—14) and a logic out to enable the heater for temperature controi (U14-16). Logical
combinations are provided at U14-18,15 for alternate PAL logic control. '

Set Point: Set point alarms are sensed, delayed,and logically conditioned by the programmabie logic device
. U15. The signal ALARM--0 (U15-19) provides logic output to enable audio tones. The logic state for set point
high alarm is outputted at U15-17 and set point low alarm level is outputted at U15-16.

Inputs to this device include CLK (U15-1) to generate internal time functions, LERR (U15-2} to indicate
whether a latched alarmis active, ALM-SIL (U15-3) and ALM~SIL2 (U15-23} are used to silence the audio
and HW-F (U15-11) are used to determine if hardware failure has occurred

3.4.4 DISPLAY BOARD (REFER TO FIGURE 7.6)

GENERAL

‘The Incubator has two versions, the 0500 and the C550. Both models are essentlally the same with the C500
being a subset of the C550. The Display Board of the C500 has ali the display LED s as the C550 with the
;exceptton of the following displays and their corresponding drivers:

€500 equals the C550 without:

Baby Temperature
- Baby Control Temperature
- Baby Mode
Baby Mode Degree C/F

Change 2.
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The function of the Display Board is to provide the Incubator with the following:

e Displays of temperature and other system information for operator interface purposes.

Interface circuit for the Keypad.
e Alarm detection and annunciation including audio amplifier, tone control, and speaker.

¢ PBattery, including charging circuit, to support alarm after normal power has faited.
POWER SUPPLY

The power required 1o run the Display Board is normally provided by the Incubator's main power supply. The
Display Board only requires +5 and +12 volts dc and circuit ground from the main supply.

BATTERY SUPPLY

A battery is employed on the Display Board to power the audio alarm and its supporting logic in the event of
main-power failure. The battery is a Nicad rechargeable type that is charged by a circuit on the Display Board.

ELECTRICAL SPECIFICATIONS:
Capacity: 100 milli-amperes hours
_Voltage: 4.8 volis

CHARGING CIRCUIT
The charging circuit consists of the following components:

U17A, U8C, UsD, CR4, CR5, R16, R23, R18, R20, R15, R21, R22, and RN5B,

The batiery, BT1, is connected to the charging circuit through an isolaied connection in the power swiich. The
switch connects VBAT with VSW, the junction of R23 and R21.

The basic function of the circuitis to charge the baitery to about 6 volts. The minus input, pin 4, of comparator
Ut7Ais held at a reference voltage of about 5.7 volts. The battery voltage is applied to U17A pin 5 viaR21. To
eliminate the possibility of cscillation, hysteresis is added through R22.

When the battery is discharged, the voltage at U17A pin 5 is below that of pin 4 and pin 2 is low. A low on pin 2
results in a low on the gate of transistor UBC, turning it on. This supplies charging current o the battery through
the channel of the fransistor, diode CR4, and resistor R23. When the battery volitage surpasses thaton U17A
pin 4, pin 2 of U17A goes high, transistor U8C tums off and cuirent to the batiery is cut off. A small trickle
charge, however, is always present because of resistor R16.

DISPLAY DRIVERS

Ali of the displays on the- board are commen anode. In all, except the System Fail and Power Fail Displays, the
common anode is connected to the +5 volt supply through a two—diode drop that reduces the supply to about
+3.8 volts. The segment cathodes are driven {o ground by a National MM5450 display driver.

The MM5450 is a serial input, parallel fatched output LED segment driver. When the enable is pulled low, serial
segment drive data are clocked into a serial shift register in the device. When the latch is {ull, ali the data are
transferred to the latch/driver on the next clock pulse.

Change 2
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All three interface signals (enable, data, and clock) are provided by the main controller board.

The System Fall and Power Fail light bars are controlled in a different manner. Their anodes are connected to

either +5 volts or the battery through a FET. This is done so that they can be driven even when the +5 has been
removed.

DISPLAYS

Only LED displays are used on the Display Board. Of these displays, there are iwo types; one is the numeric
seven-segment type and the other is a light bar type.

- KEYBOARD INTERFACE

The Incubator keyboard switches are arranged in a column/row matrix. Consequently, the keyboard scan
circuitry drives the columns and reads the rows. There are two columns, COL—A and COL-B, and 6 rows
labeled ROW-A through ROW-F.

The column drivers are provided by sighal KYPD-B and 74LS05 inverters U7A, U7B, and U7C. When
KYPD-B is driven high by the main board micro—centroller, COL~A is driven [ow while COL-B is driven high. -
Since the output of 741.505 is an open collector, pull-up resistors RN1 are needed. The row information is
latched info U9, 74HC541, when signal R/W--B is driven high by the main board micro~controller.

The corresponding row output information, BO-7, is available on connector J1 pins 46,48,50,....60. Resnstors
RN2 provide static discharge protection.

Change 2
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SECTION 4
PREVENTIVE MAINTENANCE

4.1 GENERAL

This section provides cleaning and maintenance instructions. Where necessary, disassembly instructions are
provided.

WARNING: Make sure that the oxygen supply to the Incubator is turned off and that the Incuba-
tor is disconnected from the oxygen supply when performing cleaning and maintenance proce-
dures; a fire and explosion hazard exists when performing cleaning and/or maintenance proce- .
dures in an oxygen-enriched environment.

" 4.2 CLEANING

At a minimum, the incubator shouid be thoroughly cleaned and disinfected upon discharge of an infant.
Cleaning ¢an most effectively be accomplished by disassembling, then grouping the parts and/or assemblies
in categories according to the method of c!eanmg required.

4.2.1 DISASSEMBLY FOR CLEANING

NOTE: For routine cleaning there is no need fo separate the Hood/Base Assembly from the Cabinet Stand. If
separation is necessary, refer to the Installation Section.

WARNING: The Controller heater can be sufficiently hot to cause burns; avoid re-
moving the Controller or touching the heater until the unit has been switched off
for at least 45 minutes.

A. REMOVE THE CONTROLLER. Disconnect the Power Cord and Probes from the side of the lncubator.'

Change 7
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NOTE: Refer to Figure 4.1 and sfide the left-hand front panel to the left. Release the latch on each side of ihe
Controller, then withdraw the unit from the Incubator.

FIGURE 4.1 REMOVAL OF CONTROLLER
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REMOVE THE OPTIONAL HOOD INNER WALL.

~ C500/550
PREVENTIVE MAINTENANCE

Remove the Inner Wall as described in Figure 4.2.

0 i

RELEASE FRONT OF INNER WALL by 2. RELEASE REAR OF INNER WALL while

pushing slightly back in direction of hood resting front edge of inner wall on your arm, lift
slope, then down. _ : - rear of innerwall, pull toward you io release,
then lower.

LOWER REAR OF INNER WALL AS FAR 4. REMOVEINNER WALL by IdWering in direc-
AS IT WILL GO. tion shown.

FIGURE 4.2 REMOVAL OF OPTIONAL INNER WALL
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C. REMOVE ACCESS PANEL OPTIONAL INNER WALL. Refer to Figure 4.3. With the Access Panel
completely open, remove the Inner Wall by snmultaneously pulling out at the top and pushing in the
downward direction. v

k)

FIGURE 4.3 ACCESS PANEL OPTIONAL INNER WALL REMOVAL

D. REMOVE MATTRESS TRAY AND AIR CURTAIN COVER. Close the Access Pane! and latch the Hood
Assembily in the open posrtlon then lift out the Matfress Tray. Remove and discard the disposable
matiress cover.

Lift the front of the Air Curtain Cover, swing it toward the back of the incubator past the vertical position
' unttl you feel i snap free, then shde it slightly forward to remove. :

E_. REMOVE THE RIGHT AND LEFT MATTRESS LIFTING BELLOWS (PNEUMATIC TILT MODELS).
' Refer to Figure 4.4 and remove the bellows tube from the fitting by depressmg the red collar, then
:remove the tube Remove the hellows from the Incubator. : .

OR

" REMOVE THE MA‘!THESS TILT MECHANISMS (MANUAL TlLT MODELS) by first loosemng the two
- captive screws that secure them to the Main Deck.

F. REFERTO SECTION 2, PARAGRAPH 2. 2 2, STEP B, and ra!se and then Iock the Hood in place.

CAUTION: Before Iiﬂing Incubator Hood for cleaning, ensure that all mounted aceessoﬂes on the
Optional Rail System have been removed to prevent possible interference with the raised Hood.

Change 1
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FIGURE 4.4 REMOVAL OF BELLGWS TUBE FROM COLLAR

G. REMOVE MAIN DECK. Rotate the Maln Deck Retamer (Flgure 4.5) parallel with the siot, then lift outthe
Main Deck and Hood Seat Gasket. '

FIGURE 4.5 REMOVAL OF MAIN DECK
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H. REMOVE AIR INTAKE TUBE. Grasp the Air Intake Tube (Figure 4.6), twist and pull it toward the front of
the Incubator until the end of the tube clears the gasket. Remove the tube from the base assembly.

" FIGURE 4.6 REMOVAL OF AIR INTAKE TUBE
.- REMOVE DISPOSABLE ACCESS DOOR CUFF from each Access Door Gasket by pulling it off from the
outside; discard the cuffs.
J. REMOVE ACCESS DOOR GASKETS from each side of the hood by pulling them free.
K.  REMOVE TUBING ACCESS GROMMETS from each side of the Hood by puliing them free:

L. REMOVE DISPOSABLE IRIS ENTRY PORT SLEEVES'by pulling each Sleeve off the retainer rings;
discard the sleeves. '

M. REMOVE THE AIR INTAKE MICROFILTER COVER by loosening the ﬂvo Ihumbscrews.

4.2.2 CLEANING '

CLEANING AGENTS .

An intermediate-level detergent/disinfectant registered by the U.S. Environmental Protection Agency should
be used, but only after the incubator is empty and disassembled as described in Paragraph 4.2.1. When using

any cleaning agent, follow the manufaciurer's directions for use. After removing all solid wasies and
contaminanis from the disassembled parts, clean them as follows:

SKIN TEMPERATURE PROBE
Use a detergent/disinfectant to thoroughly clean all surfaces, then dry with a clean cloth or paper towel,

HUMIDITY CHAMBER AND FILL PIPE, AIR INTAKE TUBE, ACCESS DOOR GASKETS, TUBING
ACCESS PORTS, AND MAIN DECK GASKET

Fill the humidity chamber with a detergeni/disinfectant, then remove the W~-shaped baffle from the chamber
and dry it with a clean cloth or paper towel. Place the Air Intake Tube, Access Door Gaskets, Tubing Access
Ports, and Main Deck Gaskef into the selution.

. NOTE: If necessary, a larger container may be used, but if the chamber is not used, then the Fill Pipe and
Humidity Chamber must be cleaned separately.

Allow parts to soak as recommended by the manufacturer, then remove them and dry completely with & clean
cloth or paper towel. Drain the Humidity Chamber, scrub it thoroughtly, inciuding all indentations, then dry the
chamber and Fill Pipe (inside and out) with a clean cloth or paper towel.

Change 7
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If it is necessary o remove the fill pipe for cleaning, rotate the Fill Pipe Assembly about 1/4 turn to the left.
Loosen the thumbscrew that secures the Fill Pipe Bracket and rotate the bracket 1/4 turn to the left. Unscrew
the Fill Pipe Assembly by rotating it counterclockwise as shown in Figure 4.7. Clean the Fil Pipe Assembly and
the sleeve that becomes a loose part when the Fill Pipe Assembly is unscrewed.

FIGURE 4.7 REMOVAL OF HUMIDITY FILL PIPE ASSEMBLY

CONTROLLER

The portions of the Controlier externai to the controlled Incubator environment include the front panel and the
top, bottom, and two sides of the chassis. Wipe these portions clean with a cloth dampened with a detergent/
disinfectant.

CAUTION: Some chemical cleaning agents may be conductive andjor leave a residue which may
permit a build-up of dust or dirt which may be conductive. Do not permit cleaning agents to contact
electrical components. Do not spray cleaning solutions onto any of these surfaces.

The portions of the Controller that are within the controlied environment are on the rear surface. Included are
the air temperature probe, the fan impeller, the heater, the gaskets, and the surface of the Controiler o which
these componenis are mounted. '

CAUTION: Failure to clean could result in sufficient lint build-up to reduce airflow, which will affect
temperature control and cause high oxygen concentrations.

1. Remove any lint build-up; pay particular attention to the fan impeller, heater, air temperature probe, and
air flow sensor.

2. -Clean these surfaces with a detergent/disinfectant, then dry with a clean cloth or paper towel.

NOTE: A disinfecting tank is available as an accessory from Hill-Rom Air-Shields to facilitate cleaning the
rear surface of the Controfler. Immerse the Controller rear surface into the tank afier filling it with a
detergent/disinfectant, then allow it lo soak as recommended by the manufacturer.

MATTRESS TRAY, AlR CURTAIN COVER AND MAIN DECK
Use a detergent/disinfectant to clean all surfaces thoroughly, then dry with a clean cloth or a paper towel.
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BELLOWS (PNEUMATIC TILT MODELS)

Remove all solid wastes and contaminants from the Bellows. When using any cleaning agent, follow the
manufacturer’s directions for use, If contaminants or cleaning a_gerits enter the Bellows, it is recommended to
discard the Bellows rather than disinfect and aerate the Bellows’ interior.

MATTRESS TILT CONTROLS (MANUAL TILT MODELS)

Remove all solid wastes and contaminants from the Matiress Tit Control. An intermediate-level
detergent/disinfectant registered by the U.S. Environmental Protection Agency should be used to clean the
mechanical mechanism. When using any cleaning agent, follow the manufaciurer’s directions for use.

HOOD AND CABINET STAND

Use a detergent/disinfectan{ to clean all surfaces of fhe hood thoroughly, including the inner wall and access
door heat shield. Make sure to clean all holes lndentatnons baffles, etc., then dry with a clean cloth or paper
towel. . _

CAUTION: L

« Alcohol can cause crazing of the clear_A_cryIic Hood. Do not use alcohol for cleaning.

* Do not expose the hood assembly to direct radiation from germicidal ilamps. Ultraviolet radiation
fromthese sources can ¢cause cracking of gaskets, fading of paint, and crazing of the clear Acrylic
Hood.

AIR INTAKE MICROFILTER

Do not aitempt to clean or reverse the microfilier. Replace it if it is visibly dirty or older than 3 months. Before
installing a new filter, clean the Microfiltar chamber and cover with a detergent/disinfectant.

WARNING: A dirty Inlet filter may affect oxygen concentration and/or cause carbon dioxide
build-up. Be sure the filter is checked on a routine basis commensurate with local conditions.
Particularly, if the Incubator is used in an unusually dusty environment, more frequent re-
placements may be necessary

4.2.3 REASSEMBLY AFTER CLEANING

NOTE: Inspect all cleaned components for any breakage or cracks before reassernbling info the Incubator.
Harsh cleaning agents may aftack some of the plastics used in the Patient Compartment.

A. INSTALL THE AIR INTAKE TUBE (into the Base Asserhbly} by reversing the procedure shown in Figure
4.6.

- B. INSTALLTHE MAINDECK AND HOOD SEAT GASKET into the Base Assembly as shownin Flgure 48,
Rotate the Main Deck Retainer (Figure 4.5) to secure ihe deck.
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C. INSTALL THE BELLOWS {(PNEUMATIC TILT MODELS). Refer to Section 2, Paragraph 2.4,
Instaliation of Mattress Tilt Bellows.

OR
INSTALL THE MATTRESS TILT CONTROLS (MANUAL TILT MODELS) on the Main Deck.

NOTE: There is a fight—hand and left-hand tift mechanism.

CAUTION: Be sure the two thumbscrews that hold the tilt mechanism to the deck are tightened
securely.

D. INSTALL THE AIR CURTAIN COVER AND MATTRESS TRA_Y.

WARNING: The Air Curtain Cover rhu_st be propertly instalied for correct temperature control.

Hook the lip on the bottom rear of the Air Curtain onto the rod at the rear of the Main Deck Assembly, then
lower the cover toward the front of the Incubator o the rest position. Close the Hood Assembly and check
for proper operation of the Air Curtain Cover, The Air Curtain Cover is operating correctly if it rises slightly
when the Access Panel is opened. Install the Mattress Tray by positioning it a2 few inches above the
mattress rails, then lowering it straight down. ' :

E. INSTALL THE DISPOSABLE MATTRESS COVER. Place a new disposable mattress cover over the
mattress, then place the mattress onlo the tray.

WRONG MAIN DECK POSITION-
Main deck placed up on gasket on _ i ;
one side, permitting air flow as | LN R ——
shown by dashed Ime

CORRECT MAIN DECK POSITION- P'_::L
Main deck placed down on condition- - . !
ing chamber top. L ST

FIGURE 4.8 INSTALLATION OF MAIN DECK AND HOOD SEAT GASKET

- Change 1
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F. INSTALL DISPOSABLE IRIS ENTRY PORT SLEEVES. Install a new Iris Entry Port Sleeve as shownin
Figure 4.9. '

NOTE: If the Incubalor is to be gas slerilized, wait until after sterilization lo install new sleeves.

1. Install the smaller diameter elastic
band of a new sleeve over the inner
ring of the port housing.

2. Fold back and slip larger elastic band
over the outer ring of the pori housing.

3. Rotate outer ring to close. If properly installed,
the sleeve will open again if rotation is reversed.

FIGURE 4.9 INSTALLATION OF IRIS ENTRY PORT SLEEVE
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G. INSTALL A TUBING ACCESS PORT into the front edge of each side of the Hood. Replace if distoried or

H.

torn.
INSTALL AN ACCESS DOOR GASKET behind each Access Door, as shown in Figure 4.10.

ACCESS DOOR

CUFF GROOVE \ ' -¢————— ACRYLIC HOOD

ACCESS DOOR ————— |
GASKET INSIDE OF INCUBATOR

FIGURE 4.10 INSTALLATION OF ACCESS DOOR GASKET

INSTALE A NEW ACCESS DOOR CUFF onio each Access Door Gasket by stretching the larger
diameter elastic band into the groove in the gasket. When installed correctly, the cuff has a small opening
at its center. The Access Door should latch with slight pressure and should open when the latch fever is
depressed.

NOTE: if the Incubator is to be gas sterilized, wait until after sterilization to install new cuffs,

J.

K.
L.

INSTALL HOOD INNER WALL by reversing the procedure shown in Figure 4.2.
INSTALL THE HEAT SHIELD onto the Access Panel.

INSTALL ANEW AIR INTAKE MICROFILTER if necessary. Replace the Air Intake Microfilter Cover and
tighten the two thumbscrews. If a new filter is installed, indicate the date on the place provided on the
cover.

CHECK THAT THE INCUBATOR IS SECURELY CLAMPED TO STAND. lLocking bar should be
approximately horizontal when locking bar is released and clamp is engaged in retainer on incubator.

IMPORTANT: Perform a complete functional checkout (Paragraph 2.7.2 and 2.7.3) before relurning the
unit fo service.

Change 7
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B 4.3 GAS STERILIZATION (DELETED)
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SECTION 5
SERVICE

5.1 GENERAL

This section provides Controller configuration procedures, calibration procedure, troubleshooting procedures
and removal and replacement procedures.

5.2 THE DIAGNOSTIC MENU

The C500/ 550 Isolette® Infant incubator Controller contains a Diagnostic Menu which has three sub— menus.
The Configuration Menu, the Test System Menu and the Sysiem Information Menu. Figure 5.1 provides a
diagram of the Diagnostic Menu structure. '

THE CONFIGURATION MENU

This menu provides the users with the ability to change various operating parameters to suit their current
needs. Refer to Section 2 for a description of these parameters along with a listing of the factory default set-
tings. :

THE SYSTEM INFORMATION MENU

This menu provides service personnel with data collection logs and configuration information. In addition, it
provides the user and service personnel with the Controlier Software Version.

THE TEST SYSTEM MENU

This menu is intended for use only by qualified service personnel and provides various test and calibration
routines.

The Diagnostic Menu may be accessed by simuitaneously pressing and holding the > 37° and °C/°F keys
when the message SELF-TEST RUNNING is appearing in the Controller Message Center. The Message
Diagnostic Menu will appear for approximately 5 seconds, then go to the Configuration Sub-Menu.

The remaining sub—menus (Test System and System Information) can then be selected by using the Air Set
Temperature or Baby Set Temperature (C550 only) up/down arrow keys,



C500/C550

SERVICE
DIAGNOSTIC MENU
CONFIGURATION MENU TEST SYSTEM MENU ~ SYSTEM INFO MENU
PROC SILTIME C/F ROM TEST C/F SHOW S/W VER C/F
KEYPD LOCKTIME GF RAM TEST C/F . SHOW CONFiG C/F

AUDIO TONE CfF

SET INCUB NUM GfF

AUDIO TEST CfF

PRINT CONFIG C/F *

RESTORE DEFAULTS C/F

LED TEST CFF

ed  SHOW DIAGLOG G/F

CONFIG NO EXT INTF G/F

VFD TEST C/F

b  PRINTDIAGLOG C/F %

KEYPAD TEST G/F

CONF REMOTE MON CfF

e CLEAR DIAG LOG C/F

CONF THERMAL PRN C/F

RS-232 TEST C/F

SHOW MEM AVAIL C/F

37C RINGQUT TEST C/F

CONF DOT MAT PRN C/F

SET C550/500 C/F

39C RINGOUT TEST C/F

SET LANGUAGE C/F

CALIBRATE FAN C/F

CALIBRATE TEMP C/F

*This sub--menu will only
appear if the controlier is
configured for a thermal
or dot matrix printer.

FIGURE 5.1 DIAGNOSTIC MENU STRUCTURE
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5.3 THE CONFIGURATION MENU

Upon installation, or at any time during use, Incubator parameters (refer to Paragraph 2.6) may be changedto
meet the cuirent needs of the operator. This is accomplished by first selecting the Configuration Menu (refer to
Paragraph 5.3.1), then selecting the desired parameter merw.

6.3.1 SELECTING THE CONFIGURATION MENU

The Configuration Menu may be selected when the SELF-TEST RUNNING Message is appearing in the
Message Center.

Before atiempting to enter the Configuration Menu or change a parameter, refer to Section 3, the Message
Ceniter, and Section 4, Operation, Paragraph 4.1, Conirols and Indicators of the Operator's Manual.

SELECTING THE CONFIGURATION MENU

POWER APPLY POWER TO THE
0 1 INCUBATOR AND WAIT UNTIL
SELF-TEST RUNNING
E - APPEARS IN THE MESSAGE
CENTER

Y

Message Center

—1  SELF-TEST RUNNING
& + @
- PRESS AND HOLD >37° AND
*C/°F KEYS SIMULTANEOUSLY
TO ENTER THE DIAGNOSTIC
MENU THEN THE :
¥y CONFIGURATION MODE
Message Center
DIAGNOSTIC MENU
PRESS
>3 :
@ To EXIT Message Center
- CONFIGURATION C/F
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5.3.2 SETTING THE PROCEDURAL SILENCE TIME

The Procedural Silence Time duration may be set from 0 to 15 minutes. The default sefting is 15 minutes. To
set the Procedural Silence Time duration, first select the Configuration Menu (refer to Paragraph 5.3.1), then
. proceed as follows:

SETTING THE PROCEDURAL SILENCE TIME DURATION

(Sheet 1)
TO Ni)RMAL OPERATING MODE
| Press
a7
TO EXIT Message Center
ot CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU '

= Y
Message Center

1 PROC SILTIME C/F

PRESS °C/°F KEY TO SELECT
THE PROCEDURAL SILENCE
TIME IN MINUTES

- y
Message Center

«———] PRO SIL MINUTES = 15

FROM SHEET 2 TO SHEET 2 - TO SHEET 2 - | FROM SHEET 2
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SETTING THE PROCEDURAL SILENCE TIME DURATION |

(Sheet 2)

TOSHEET1 FROMSHEET1  FROM SHEET 1 TO SHEET 1
_J ‘
| Bay l Temperature

Air Set Temperature
PRESS UP OR DOWN KEY TO
SELECT PROCEDURAL TIME
DURATION FROM 0 TO 15 MINUTES

>3

D :
Message Center
————1 PROC SIL MINUTES = 10
PRESS °C/°F KEY TO ENTER
THE SELECTED PROCEDURAL
~ SILENCE TIME

> _

& :
Message Center PRESS AGAIN
«———] PROCSILTIME CFF _ >
Y
— -
PRESS »>37° KEY TO RETURN
TO THE TOP OF THE
PRESS CONFIGURATION MENU
a7
TO EXIT y
Message Center
-

CONFIGURATION C/F
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5.3.3 SETTING THE KEYPAD TIME-TO-LOCK TIME

The Keypad Time-to-Lock duration may be set from 0 to 10 minutes. To set the the Time-fo—Lock duraiion
first select the Configuration Menu (refer to Paragraph 5.3.1), then proceed as follows:

SETTING THE KEYPAD LOCK TIME (Sheet 1)
TO NORMAL OPERATING MODE -

PRESS
>ar ,
TO EXIT Message Ce_nter
2 ~ CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
 THE PROCEDURAL SIL.ENCE
TIME MENU

a7 - L
1 Message (._‘._enter

—— PROCSILTIME C/F

. ' Baby Set Temperature
Air Set‘?ri‘mperalure
PRESS UP OR DOWN TO
ENTER THE KEY LOCK TIME
> MENU

| B
@ Message Center

- KEYPD.LOCK TIME C/F

'PRESS °C/°F KEY TO SELECT
TIME TO LOCK TIME
- DURATION IN MINUTES

\

FROM SHEET 2 TO SHEET 2 TO SHEET 2



TO SHEET 1

A

-

SETTING THE KEYPAD LOCK TIME (Sheet 2)

N

>

FROM SHEET 1

l

FROM SHEET 1

&

- ———

Message Center

KEY LOCK MINUTES = 10

C500/C550
SERVICE

Baby Set Temperature
oR
) Alr Set Temperature
PRESS UP OR DOWN KEY TO
SELECT DESIRED TIME TO
LOCK TIME DURATION FROM 0
TO 10 MINUTES
. Y
Message Center

KEY LOCK MINUTES =5

|

@

PRESS °C/°F KEY TO ENTER
SELECTED TIME TO LOCK
TIME DURATION IN MINUTES

Message Center

KEY LOCK TIME C/F

PRESS @ AGAIN

—

e——

PRESS
>37

@ TO EXIT

>

&)

PRESS »37° KEY TO RETURN
TO THE TOP OF THE
CONFIGURATION MENU

Message Center

CONFIGURATION C/F
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5.3.4 SELECTING AN AUDIO TONE

The Incubator has five different audio tones available. To select an alarm fone, first select the Configuration
Menu (refer to Paragraph 5.3.1)}, then proceed as follows:

SELECTING AN AUDIO TONE (Sheet 1)

TO NORMAL OPERATING MODE
PRESS
>3r
TO EXIT Message Center _
[ 1 CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU '
> Y

@ Message Center
PROC SILTIME C/F

Baby Set Temperature
OR
Air Set Temperature
PRESS UP OR DOWN KEY

UNTIL THE AUDIO TONE
SELECTION MENU APPEARS

' 4
@ Message Center

R AUDIO TONE CfF

&

~ PRESS °C/°F KEY TO DISPLAY
AUDIO TONE SELECTIONS

Y

FROMSHEET2 TOSHEET2  TOSHEET2



TO SHEET 1

A

C500/CE50
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SELECTING AN AUDIO TONE (Sheet 2)

FROMSHEET1 FROMSHEET 1

|

5-9

>3
@ Message Center <
- UP/DOWN TO ADJUST A
‘ - Baby etTemperara
OR
>ar Alr Set Temperature
Message Center PRESS UP OR DOWN KEY TO
@ TONE1: C/F TO SET SELECT AN AUDIO TONE. AS
-——— TONE2: C/F TO SET THE SELECTION APPEARS, A
TONES3: C/F TO SET SAMPLE OF THE TONE '
TONE4: C/F TO SET SOUNDS.
TONES: C/F TO SET
PRESS °C/°F KEY TO ENTER
SELECTED AUDIO TONE
Message Center
AUDIO TONE IS SET
>
Message Center PRESS . AGAIN
«— ] AUDIOTONE C/F >
v >a7
PRESS >37° KEY TO RETURN
PRESS TO THE TOP OF THE
>3 CONFIGURATION MENU
TO EXIT Message Center
t——————-——1 CONFIGURATION C/F
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5.3.5 SELECTING AN INCUBATOR NUMBER

An Incubator Number from 01 to 99 may be selected. To select an incubator Number first select the Configu-
ration Menu {refer to Paragraph 5.3.1), then proceed as follows:

SELECTING AN INCUBATOR NUMBER (Sheet 1)
TO NORMAL OPERATING MODE

PRESS
7
@ TO EXIT ['message Center
- CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL. SILENCE
TIME MENU
7 Y
Message Center

PROC SIL TIME C/F

Baby Sei Tempemture
Alr Set Tem

PRESS UP OR DOWN KEY
UNTIL THE INCUBATOR NUM-
o . BER SELECTION MENU

@ g Y _APPEARS -
Message Center S

———1 SETINCUB NUM C/F

@

PRESS °C/°F KEY TO DISPLAY
INCUBATOR NUMBER
| SELECTION
FROM SHEET 2 TO SHEET 2 TO SHEET 2
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SELECTING AN INCUBATOR NUMBER
(Sheet 2) . '

| TO SHEE‘T 1 FROM SHEET 1 FROM SHEET 1

by l

>
@ Message Center
————1 INCUBATOR NUMBER = 01

Baby Set Temperature
OR
Alr Set Temperature

PRESS UP OR DOWN KEY TO
SELECT THE DESIRED INCUBATOR
¥ NUMBER FROM 01 TO 99

Message Center

INCUBATOR NUMBER = 05

PRESS °C/°F KEY TO ENTER

THE SELECTED INCUBATOR
NUMBER

| @

- Y
@ Message Center

! | PRESS @ AGAIN
<—  SET INCUB NUM G/F .

@
PRESS >37° KEY TO RETURN
TO THE TOP OF THE

PRESS CONFIGURATION MENU
”r .

@ TO EXIT Message Center
-+ CONFIGURATION C/F
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5.3.6 RESTORING FACTORY DEFAULT SETTINGS

To restore the factory default settings for Air Mode, Air and Baby Set Temperature, Procedural Silence Time,
Keypad Time—to-Lock, Audio Tene, Incubator Number and No External Interface, first select the Configura-
tion Menu (refer to Paragraph 5.3.1), then proceed as follows:

RESTORING FACTORY DEFAULTS (Sheet 1)

TO NORMAL OPERATING MODE

PRESS
@ TO EXIT Message Center
- CONFIGURATION C/F
. PRESS °C/°F KEY TO ENTER
THE PROCEDURAL. SILENCE
TIME MENU

@ Message Center

- PROC SIL TIME C/F

Baby Szt;emperalura
© Alr Set Temperature

PRESS UP OR DOWN KEY
UNTIL THE RESTORE ‘
237 . 'y DEFAULTS MENU APPEARS
Message Center

————1RESTORE DEFAULTS C/F

PRESS °C/°F KEY TO ENTER
TO RESTORE FACTORY
DEFAULT SETTINGS
FROM SHEET 2 TO SHEET?2 " TOSHEET 2
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RESTORING FACTORY DEFAULTS (Sheet 2)
TO SHEET 1 FROM SHEET 1 FROM SHEET 1
¢ Message Center
SETTING DEFAULTS#== . A
Message Center
FACTORY DEFAULTS SET
- !
@ Message Center PRESS AGAIN
B RESTORE DEFAULTS CfF -
Y
S
PRESS >37° KEY TO RETURN
PRESS TO THE TOP OF THE
sr CONFIGURATION MENU
TO EXIT | Message Center
— { CONFIGURATION C/F

5-13



C500/C560
SERVICE

5.3.7 CONFIGURING THE CONTROLLER TO NO EXTERNAL INTERFACE

To disable the SERIAL PORT located on the Controlter Side Panel, first select the Configuration Menu (refer
to Paragraph 5.3.1), then proceed as follows:

NO EXTERNAL INTERFACE (Sheet 1)

TO NORMAL OPERATING MODE

A PRESS
m N
@ TOExiY Message Center
d CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL. SILENCE
"~ TIME MENU
- _
o
Message Center
h PROC SILTIME C/F
"'Baby Set Teme
OR
Alr Set Temperature

PRESS UP OR DOWN KEY
UNTIL THE NO EXTERNAL IN-

65 j TERFACE MENU APPEARS

Message Center
———1 CONF NO EXT INTF C/F
PRESS °C/°F KEY TO ENTER -
Y TO DISABLE EXTERNAL -
INTERFACE

FROM SHEET 2 TO SHEET 2 TO SHEET 2
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NO EXTERNAL INTERFACE (Sheet 2)

TOSHEET1 FROMSHEET 1

by

FROM SHEET 1

Message Center

COMM SET TO NONE

'

Message Center

PRESS AGAIN
CONF NO EXT INTF C/F

PRESS

w

PRESS >37° KEY TO RETURN
. TO THE TOP OF THE
CONFIGURATION MENU

- @ TO EXIT

Message Center

CONFIGURATION C/F
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5.3.8 CONFIGURING THE CONTROLLER TO A REMOTE MONITOR

To configure the SERIAL PORT [ocated on the Controller Side Panel fo-communicate with a remoie monitor,

first select the Configuration Menu (refer to Paragraph 5.3.1), then proceed as foliows:

CONFIGURATION FOR A REMOTE MONITOR (Sheet 1)

TO NORMAL OPERATING MODE

PRESS
>3r

@ TO EXIT

el

Message Center-
CONFIGURATION C/F

@)

PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU

P :
N Y
Message Center - _
i PROCSILTIME C/F
Baby Set Temperature
OR
Alr Set Temperature
PRESS UP OR DOWN KEY
UNTI. THE CONFIGURE
2 v REMOTE MONITOR MENU
@ PEARS
Message Center
———— CONF REMOTE MON C/F
PRESS °C/°F KEY TO ENTER
TO REMOTE MONITOR
CONFIGURATION
FROMSHEET 2 TO SHEET 2 TO SHEET 2
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TO SHEET 1

A

C500/C550
SERVICE

CONFIGURATION FOR A REMOTE MONITOR (Sheet 2)

FROM SHEET 1 FROM SHEET 1

Message Centet
COMM SET TO REM MON

y

Message Center

PRESS AGAIN
CONF REMOTE MON C/F

PRESS
>

@ TO EXIT

>ar

&)

PRESS »37° KEY TO RETURN
TO THE TOP OF THE
CONFIGURATION MENU -

Mlessage Center
CONFIGURATION C/F

-
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5.3.9 CONFIGURING THE CONTROLLER TO A THERMAL PRINTER

To configure the SERIAL PORT located on the Controller Side Panel to communicaie with a thermal printer,
first select the Configuration Menu (refer fo Paragraph 5.3.1}, then proceed as follows:

CONFIGURATION FOR A THERMAL PRINTER (Sheet 1)
TO NORMAL OPERATING MODE o

PRESS
>57 _
@ TO EXIT Message Center .
- CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU
' Message Center
- PROC SIL TIME C/F
Bab Set Temperature
OR
Alr Set Temperature
PRESS UP OR DOWN KEY UNTIL
THE CONFIGURE THERMAL
4 ¥ PRINTER MENU APPEARS
Message Center
- CONF THERMAL PRN C/F
PRESS °C/°F KEY TO ENTER
THERMAL PRINTER
CONFIGURATION
Y \j

FROMSHEET 2 TO SHEET 2 TO SHEET 2
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TO SHEET 1

A

C500/C550

SERVICE
CONFIGURATION FOR A THERMAL PRINTER (Sheet 2)
FROM SHEET 1 FROM SHEET 1
‘ l Message Center
COMM SET TO THM PRN [ A

&

v

Message Center

PRESS AGAIN
CONF THERMAL PRN C/F o

PRESS
>3

@ TO EXIT

>3

&

'PRESS >37° KEY TO RETURN
TO THE TOP OF THE
CONFIGURATION MENU

Message Center
CONFIGURATION C/F

-}
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5.3.10 CONFIGURING THE CONTROLLER TO A DOT MATRIX PRINTER

To configure the SERIAL PORT located on the Controller Side Panel to communicate with a dot matrix printer,
first select the Configuration Menu (refer to Paragraph 5.3.1), then proceed as follows:

CONFIGURATION FOR A DOT MATRIX PRINTER (Sheet 1)
TO NORMAL OPERATING MODE

PRESS
>a7 .
@ TO EXIT Message Center
- CONFIGURATION C/F
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU

r oy
@ - | Message Center
@~ PROCSILTIME C/F

Baby Set Temperature
Air Set g:‘mparature
PRESS UP OR DOWN KEY
. UNTIL THE CONFIGURE DOT
a7 * MATRIX PRINTER MENU

@ APPEARS
Message Center

@] CONF DOT MAT PRN C/F

PRESS °C/°F KEY TO ENTER
DOT MATRIX PRINTER
CONFIGURATION
_ y v
FROMSHEET2 TO SHEET2 TO SHEET 2
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C500/C550
SERVICE

CONFIGURATION FOR A DOT MATRIX PRINTER (Sheet 2)

TO SHEET 1

!

-

¥

FROM SHEET 1 " FROM SHEET 1

'

Message Center
COMM SET TO DOT PRN

v

&5

Message Center
| CONF DOT MAT PRN C/F

PRESS AGAIN

@
PRESS »37° KEY TO RETURN
PRESS TO THE TOP OF THE
37 CONFIGURATION MENU

@ TO EXIT

Message Center

CONFIGURATION C/F
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5.3.11 CHANGING THE CONTROLLER CONFIGURATION (C550 CONTROLLERS ONLY}

To disable the BABY MODE function of the C550 Controller, first select the Configuration Menu {refer to para-
graph 5.3.1}, then proceed as follows: .

DISABLING THE BABY MODE FUNCTION (Sheet 1)

TO NORMAL OPERATING MODE
PRESS
a7 _
@ TOEXIT ['Message Center
[ CONFIGURATION C/f
PRESS °C/°F KEY TO ENTER
THE PROCEDURAL SILENCE
TIME MENU -

- Y
@ ‘[ Message Center

1 PROCSILTIME C/F

Baby Set Temperature
O
Alr Set Temperature

PRESS UP OR DOWN KEY UNTIL THE
>3 SET C550/C500 SELECTION MENU

@ Y APPEARS
Message Center

[ SET C550/C500 C/F

PRESS °C/°F KEY TO DISPLAY
MODE SELECTION

" N

FROM SHEET 2 TO SHEET 2 TO SHEET 2
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C500/C550
SERVICE

DISABLING THE BABY MODE FUNCTION (Sheet 2)
TOSHEET1 FROM SHEET 1 - FROM SHEET 1

A - l
Message Center

<«—| CONFIG Achsso CIF
CONFIG AS C500 C/F

Baby Set Temparature
OR

Alr Set Temperature

PRESS UP OR DOWN KEY TO
- SELECT C500 OR C550

Message Center
lat————4 CONFIG AS C550 C/F

PRESS °C/°F KEY TO ENTER
DESIRED MODE SELECTION
Message Cenier _
C550 SELECTED

@ Message Center

tf———— SET C550/C500 C/F

i @
PRESS >37° KEY TO RETURN
TO THE TOP OF THE
PRESS CONFIGURATION MENU
>3
TO EXIT Message Center
- CONFIGURATION C/F
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