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User Responsibility

A

This Product will perform in conformity with the description thereof
contained in this operating manual and accompanying labels and/or
inserts, when assembled, operated, maintained and repaired in accor-
dance with the instructions provided. This Product must he cheched
periodically. A defective Product should not be used. Parts that are
broken, missing, plainly worn, distorted or contaminated should be
replaced immediately. Should such repair or replacement becomse neces-
sary, Ohmeda recommends that a telephonic or written request for
service advice be made to the nearest Ohmeda Regional Service Center.
This Product or any of its parts should not be repaired other than in ac-
cordance with written instructions provided by Ohmeda and by Ohmeda
trained personnel The Product must not be altered without the prior
written approval of Ohmeda's Safety Department. The user of this
Product shall have the sole responsibility for any malfunction which
results from improper use, faulty maintenance, improper repair, damage,
or alteration by anyone other than Ohmeda.

CAUTION: Federal law in U.S.A. and Canada restricts this device to
sale or on the order of a licensed medical practitioner.

Number of pages in each section

Please confirm that you have all of this manual's pages. All pages in this
volume are dated 05/31/90.
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Introduction

Introduction

Thank you for selecting the Ohmeda Modulus CD Anesthe«is System.
The Ohmeda Modulus CD System features integrated, ceni:ally-con-
trolled monitoring; a vaporizer-interlock system; a back-up battery for
temporary, continued basic monitoring and ventilation during power
failures; extensive storage space on two shelves and in three drawers:
and the Ohmeda Link® 25 Proportional Limiting System, which helps to
ensure that any oxygen/nitrous-oxide mixture will contain a minimum of
about 25 percent oxygen.

Also included in this system is an electronic anesthesia ventilator that
includes many of the same features as other Ohmeda 7800-series ventila-
tors. These instruments are electronically-controlled, pneumatically-
driven ventilators that feature adjustable, automatic high-pressure relief.

The Ohmeda Modulus CD Anesthesia System uses a display pod to
consolidate the displays and controls for the monitors used with the
system. These devices include the system’'s built-in monitors, which
provide O,, airway pressure, volume, CO,, agent, SpO,, and Non-Invasive
Blood Pressure monitoring, and can also include certain optional moni-
tors. In the Ohmeda Modulus CD Anesthesia System, the integrated
monitors provide processed information to the display pod, which lets
you control how the information will appear. The display pod lets you set
the modes and control the functions of the system's monitors. This
system also provides a single location from which to set, view, and
silence monitor and system alarms.

How to use this manual

Setting Up

Operating the
System

This manual is designed both as a guide for you to follow when you are
learmming to operate the Ohmeda Modulus CD Anesthesia System, and as
a reference tool for you to use once you are familiar with the system. To
help you quickly and easily find information, we have divided the manual
into a booklet and two volumes: this volume, which is volume one,
“Operating the System,” and two additional volumes, volume two,
“Reference,” and the booklet, “Setting Up"

The booklet called “Setting Up" tells you how to unpack and set up the
system, how to connect the monitor probes, adapters, and cuffs, how to
use the shelves, and how to make the gas cylinder and pipeline connec-
tions. Also refer to "Setting Ur" whenever you have to install or reposi-
tion a device such as a vaporizer or absorber.

This volume, “Operating the System,” tells you how to use the Ohmeda
Modulus CD Anesthesia System once it is installed. First, in “Preopera-
tive Checkout Procedures,” it tells you how to make sure the system is
functioning correctly. Then it tells you how to prepare the system, how
to switch it on, how to set the operating limits, how to store data, and
how to make adjustments once the case is underway. Finally it tells you
how to respond to alarms, how to troubleshoot system problems, and
how to shut the system down when the case is over.

12020119-000  05/31/90 vii



Introduction

Reference

A

What warning
and caution
statements in
this manual
indicate

What the
manual's
typefaces
mean

The other volume, “Reference,” provides information that, although
important to your understanding of the system, will not usually be
needed during cases. "Reference” first explains what the Ohmeda
Modulus CD Anesthesia System's controls and devices do. Then, in
“Theory of Operation,” it explains how the system works. “Theory of
Operation” also describes the ventilation cycle, the operating principles
upon which the system's monitor's are based, and the central display's
and ventilator's operating modes. And it tells you how to compensate for
losses and gains in the breathing circuit. In “The Alarm System,"” "Refer-
ence" also explains how the display pod's and ventilator's alarm systems
work, what each alarm means, and the priorities the system assigns to
each alarm.

“Refaerence” also includes any maintenance, cleaning, calibration, and
service procedures that you can perform. It includes the system's specifi-
cations, lists of standard and optional accessories, and the manual's
appendix.

Although this manual has been organized so that this one volume—
"Operating the System"—contains much of the information you'll need to
run the Ohmeda Modulus CD Anesthesia System, do not attempt to use
the system by reading just this volume.

WARNING: Before using the Ohmeda Modulus CD Anesthesia System,
familiarize yourself with it by reading through this entire manual. As
with all medical equipment, attempting to use this system without a
thorough understanding of its operation may result in injury to the
patient.

Warnings alert you to conditions or actions that may cause harm to
humans. Cautions alert you to conditions or actions that may result in
damage to equipment. No matter which part of the manual you are
using, you should always be familiar with the cautions and warmnings that
appear throughout this volume, and in "Setting Up" and “Reference."

Before using the system on a patient, perform the preoperative setup
procedures described in "Operating the System.”

Read the user responsibility statement; it describes what is expected of
you to maintain the system. Read the warranty; it describes Ohmeda's
responsibility in case of a functional defect.

The display pod functions as the front-panel controls and displays for the
system's integrated monitors. Each type of monitor is described in depth
in its own section of "Reference.”

Some of the sections in this manual apply only when the Ohmeda Modu-
lus CD Anesthesia System is used with the Ohmeda GMS Absorber™; if
you plan to use this system with other anesthesia system components,
consult Ohmeda for more information. '

Keep this manual with the Ohmeda Modulus CD Anesthesia System for
answering questions that arise about the system's operation, mainte-
nance or, if necessary, repair.

Throughout this manual we have provided step-by-step instructions to
simplify operation of the system. To further clarify the instructions, we
have used different typefaces to distinguish between the different kinds
of keys you will press, and to identify messages that appear on the
display pod's and ventilator's screens.

—

 —
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Introduction

What the
manual's
symbols
mean

What we mean
by “left side”
and "right side”

Use the foldout
as study aid

Messages from the system, which are displayed on the display pod's
screens, are represented by a typeface that simulates the messages’
actual appearance. For example, a "disk near full" message will look like
this:

Disk Near Full

Messages that are displayed on the ventilator's screen are represented
by a dot-matrix typeface that simulates the messages' actual appear-
ance. A "low oxygen" alarm message will look like this:

LON OXYGEM!

In addition, the system's push-button keéys are represented in a typeface
similar to the one printed on the keys themselves. For example, an
instruction to use the manual setup key will read:

\

Manual

In the left column, across from each warning or caution, we have placed
an “attention, read accompanying documents" symbol to alert you to the
presence of these important statements. The attention symbol looks like
this:

A

When the attentions symbol appears in front of text that is printed on the
system itself, it means that the text is elaborated upon in this manual.

We have also used—both in the manual and on the system itself—
symbols to represent some common terms. These symbols include:

T,, inspiratory pause
, inspiratory time
Paw airway pressure
V, minute volume

¢ tidal volume

We have used, in this manual, the terms “left side” or “right side” to
refer to locations of devices as you face the anesthesia machine. For
example, the common-gas outlet, which—when you face the front of
anesthesia machine—is on your left, is said to be on the system's left
side. And the AC-electrical outlets, which—as you face the back of the
anesthesia machine—are on your right, are said to be on the system's
right side.

At the back of the reference volume is an oversized page that includes a
large illustrations of the complete system, the display pod , and the
ventilator's front panel These illustrations are intended to be used as a
visual aid when you are studying this manual away from the actual
Ohmeda Modulus CD Anesthesia System. Fold out this page to see the
illustrations as you read the text of the manual.
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1/Getting Started

In this section

Supplies you should have on hand before you start 1-1
Setting up the system 1-2
Powering on the system 1-3

Using the on-screen preoperative checklist 1-4

Supplies you should have on hand before you start

NIBP
accessories

A

Sp0,
monitoring

Volume
monitoring

Oxygen
monitoring

To use the Ohmeda Modulus CD Anesthesia System you will need
monitoring accessories that are appropriate for the particular patient in
your upcoming case. You will need anesthetic agent that corresponds to
the kinds of vaporizers installed in your system. You should have ade-
quately filled backup gas cylinders installed. A proper breathing circuit
must be correctly connected to the system. And if you plan to perma-
nently record data you will need diskettes or printer paper.

To compensate for differences in patient and cuff size, the NIBP monitor
uses two modes. These modes are selected through the display pod's
setup page (see “4/Using the Display Pod"). One mode is for adult and
pediatric use, the other is for neonates. You must use the correct type of
cuff for the mode you select; if the mode and cuff type are mismatched,
the system may display incorrect blood pressures. You will need:

e two-lumen hose
e A cuff that is the size appropriate for your patient
WARNING: If the NIBP mode is not appropriate for the size cuff that is

installed on the patient, the system may display inaccurate blood
pressure values.

Four kinds of probes can be used with the system's built-in oximeter.
The probe you select will depend on the size and condition of your
patient (see “Deciding which probe to use” in “3/Making the Patient
Connections”). We recommend that you have all of the kinds of probes
you may need on hand before you start a case. The SpO, probes are:

¢ finger probe

¢ Flex probe

¢ ear probe

* Flex II Flex probe (for neonates and children)

The volume monitor requires just two devices, which should already be
installed in your breathing system. These devices are:

* volume sensor cartridge

¢ volume sensor clip

If you are using an Ohmeda GMS Absorber, the oxygen sensor and

cartridge should have been installed in the absorber during the proce-
dures described in “Setting Up." Unless you are using an absorber other

1202-0119-000  05/31/90 1-1



1/Getting Started

Airway pressure
monitoring

Respiratory gas
monitor

Storing data

than the Ohmeda GMS Absorber, you will not need any additional

devices. The oxygen monitoring accessories are:

* oxygen sensor

¢ oxygen sensor cartridge (installed in the sensor)

¢ for any non-Ohmeda GMS Absorber, 22-mm tee manifold (stock
number 0212-0763-100)

If you are using an Ohmeda GMS Absorber, the only external device
required for pressure monitoring is a tube, which should have been
connected to the ventilator during the procedures described in “Setting
Up." The airway pressure monitoring accessories are:

* pressure sensing tube (stock number 6026-0000-014)
¢ pressure-sensing tee for non-Ohmeda Absorbers (stock number 6050-
0000-456)

A sample line connects the respiratory gas module to a patient circuit
adapter that is inserted into the breathing circuit. You should also have
extra sample filters available in case the module's filter becomes clogged.
The respiratory gas monitor accessories are:

* sample lines (package of 10, stock number 6026-0000-009)

¢ breathing circuit adapter, elbows, package of 10 (stock number 6027-
0000-020)

* hreathing circuit adapter, straight, package of 10 (stock number 6027-
0000-019)

o filter cartridge, package of 5 (stock number 6050-0001-379)
If you plan to store data acquired during the case, you will need:

* one pre-fozmétted diskette for every nine hours (18 hours if you use
the 1.44-meg format) of data that is collected (see " 1/Working with
Data" in "Reference").

e If you plan to use a printer, you should have plenty of paper loaded
into the printer you have selected.

Setting up the system

Before attempting to use the Ohmeda Modulus CD Anesthesia System, it
must have been prepared as described in the booklet “Setting Up,"
which should be stored behind the last divider in “Reference." Once the
system has been properly set up, plug its power cord into a hospital-
grade outlet. Do not actually power on the system until you read “Power-
ing on the system.”

If you must move the system, be sure to release the foot-operated brake
first. Then, once you have relocated the system, apply the brake again to
help prevent the system from moving.

CAUTION: The brake is intended only to help prevent the stationary
system from moving. It is not designed to stop the system if the sys-
tem is in motion. Attempting to use the brake to stop the system may
damage the hrake.

1-2
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1/Getting Started

Powering on the system

Standby

Figure 1-1
The system
master switch

A two-position system master switch located to the right of the pressure
gauges controls electrical and pneumatic power to the system. When the
switch is in its first position, “standby,"” both electrical and pneumatic
power are off. In the second position, “on," both electrical and pneumatic
power are on.

Just left of the switch is the system's indicator panel, which provides
information about the status of the system's electrical supply, battery
condition, and oxygen supply.

When the switch is set to “standby": the panel's indicator lights are off;
gas is not supplied to the flow-control circuits; electrical power is not
supplied to the monitors, display pod, or ventilator; but AC power is
provided to the AC outlets on the back of the anesthesia machine and
the backup battery is charging.

System
Master Switch

Restricted to Nonflammable Agents

Electrical Power Standby o

Mains Battery

Battery Condition

[ [ ep—
—
Oxygen Supply

Normal Fail Notice: Okmeda sticrgly tecommends Oxygen
Momitonng dur.ig each vse of thus machine

When the switch is set to “on": the “normal” indicator is lighted; gas is
supplied to the machine's circuits; and electrical power is provided to the
monitors and the AC outlets.

If the switch is set to “on" and the anesthesia machine's DC power
supply fails, either because of an electronic failure or because the anes-
thesia system's AC power is lost, the “mains" indicator will go out and
the “battery” indicator will be lighted. When the "battery” indicator is
lighted, the system is powered by its built-in backup battery, which is
designed to temporarily provide power to let the ventilator, oximeter,
and oxygen, volume, and airway-pressure monitors continue operating.

When you switch the system on, the display pod will automatically start
loading its operating software, which is stored in the display pod's
memory. If, however, the contents of memory are lost, you must use the
“system software" disk to reload the operating software. (See “The
display pod's powerup sequence” in “4/Using the Display Pod.")

1202-0119-000  0B/31/90 1-3



1/Getting Started

To power the
system on

1.

2.

Tum all the gas flow control knobs completely clockwise.
Set the vaporizers to off.

Move the mechanical ventilation switch to off.

Move the system master switch to on.

The system starts its powerup sequence.

Using the on-screen preoperative checklist

A

When you power on the Ohmeda Modulus CD Anesthesia System it will
display the first page of a series of preoperative checklist pages. These
checklists consolidate the procedures that are described in the next
section, "2/Preoperative Checkout Procedures." Do not use the Ohmeda
Modulus CD Anesthasia System until you have performed the preopera-

tive checkout procedures.

WARNING: Always complete the preoperative checkout procedures
before using the Ohmeda Modulus CD Anesthesia System on a patient.
Perform the preoperative checkout procedures before each case, and
use the actual room, pipeline supply, and electrical supply that will be

used during the case.

1202-0119-000°  06/31/90



2/Preoperative Checkout Procedures ’

In this section |

Visual and electrical checkout 2-1
Before starting the preoperative checkout procedures 2-1
Checking the battery 2-2
Pneumatic checkout 2-3
Checking the vaporizer's mounting 2-3
Filling the vaporizers 2-4
Checking the gas flow controls 2-8
Leak testing checkout 2-10
Checking the pipeline and reserve cylinder supply 2-10
Checking the low pressure gas circuitry 2-11
Breathing circuit checkout 2-13
Testing the scavenging interface relief valve 2-13
Testing the breathing system 2-14
Testing the absorber for leaks 2-15
Testing the APL valve 2-16
Testing the check valve's disk movement 2-16
Monitors 2-17
Checking the NIBP module 2-17
Checking the respiratory gas module 2-17
Final preparation 2-17
Testing the low and high oxygen alarms 2-17

Testing the low minute volume, reverse flow, and apnea
alarms 2-19

Testing the high-, low-, and sustained-pressure alarms 2-21
Testing the anesthesia machine electrical alarms 2-24
Checking the system's connections 2-24

Checking the backup mode 2-30

Checking the display pod 2-34

Visual and electrical checkout

Before starting the preoperative checkout
procedures

procedures before using the Ohmeda Modulus CD Anesthesia System
on a patient. Perform these checkout procedures before each case, and
use the actual room, pipeline supply, and electrical supply that will be
used during the case. f

c ‘ WARNING: Always complete the following preoperative checkout

WARNING: Ensure that all hoses, tubing, and other circuit connections
are made properly before using this anesthesia system. Fallure to do so
may result in patient injury. Refer to the operation manuals for these
devices.
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2/Preoperative Checkout Procedures

This section—"Preoperative Checkout Procedures”"—describes the
minimum checks that should be made before the Ohmeda Modulus CD
Anesthesia System is used on a patient. If the system does not pass all of
the steps in these procedures, consult “8/Troubleshooting Guide.” Do
not use the system if it does not function correctly, as described in the
preoperative checkout procedures; instead call a qualified service repre-
sentative.

In addition to the procedures listed here, individual preoperative check-
lists for this system and its options and accessories are included both in
the system's binder, at the front, and in the system's on-screen check-
lists. Before each case review these checklists, which are intended only
to serve as reminders of the complete checkout procedures listed in the
operation-and-maintenance manuals for the devices. Always complete
the checkout procedures for all the devices in the system. Before starting
the preoperative checkout procedures, visually check the system for
damage and misconnections.

1. Check the system's machine identification number.
2. Make sure the machine has a valid inspection sticker.

3. Make sure the breathing system is complete, undamaged, and con-
tains adequate CO, absorbent.
4. Check for damagse:
¢ Cylinder yokes
¢ Pipeline inlets
¢ Flowmeters and flow control valves
* Pressure gauges
e Vaporizers
* Monitors and cables
¢ All hoses and tubing

5. Check that the cylinders are properly installed.
6. Check that the vaporizers are properly installed.

7. Check that the cylinder wrench is available.

Checking the battery

Pressing the battery test button, which is on the patient interface panel,
momentarily connects the system'’s built-in backup battery to the battery
condition meter on the master switch panel. Before each case—while the
system's master switch is on—press the battery test button to test the
system'’s backup battery.

When you press the battery test button, either a colored bar or “fail” will
be lighted to indicate the backup battery's condition, unless the battery
is completely discharged. When the battery is fully charged, the left-most
green-indicator bar will be lighted. As the battery becomes progressively
weaker, the lighted bar will move from green, to yellow, and then to red.
When the battery is almost completely discharged, the system will flash
the red “fail” indicator. If the battery is completely discharged, the
system will switch itself off. Do not start to use the system unless the
battery is cornpletely charged.

2-2
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2/Preoperative Checkout Procedures

Figure 2-1
Location of the
battery test
button
Battery
Test
Button
To test the Press the battery test button, which is on the patient interface panel.
battery
The battery condition indicator, which is to the left of the anesthesia
system's master switch, must light a green bar, indicating that the
battery is in good condition. If a yellow or red bar or the “fail” indicator is
lighted, or if the system switches itself off, have trained service person-
nel replace the battery.
A WARNING: Do not use the anesthesia system if the backup battery is
not in good condition. If the backup battery does not function cor-

rectly, the anesthesia system's backup power will not function cor-
rectly, which may result in a loss of both mechanical ventilation and
the ventilator's integrated monitoring if the system's primary power
source is removed.

Pneumatic checkout

Checking the vaporizers' mounting

Mixing models You may combine Ohmeda Tec 5 and Ohmeda Tec 4 vaporizers on the

of vaporizers manifold that is incorporated into the Ohmeda Modulus CD Anesthesia
System. The interlock system used in both Ohmeda Tec 5 and Ohmeda
Tec 4 vaporizers prevents simultaneous operation of these devices.

1202-0110-000  08/31/90 2-3



2/Preoperative Checkout Procedures

A

Make sure the
vaporizers are
locked in place

Check that the
interlock rods
are in alignment

A

Figure 2-2
Vaporizer
with keyed
filler port

Figure 2-3
Vaporizer
with funnel
filler port

WARNING: Do not attempt to mix Ohmeda Tec 3 vaporizers with
Ohmeda Tec 4 or Tec 5 vaporizers on the manifold. The safety interlock
will not prevent a mixture of Ohmeda Tec¢ 3 vaporizers with Ohmeda
Tec 4 or Tec 5 vaporizers from operating simultaneously.

1. Make sure that the tops of the vaporizers are parallel to the top edge
of the manifold. Remount any vaporizers that are out of line.

2. Check the vaporizers' locking knobs to ensure that the vaporizers are
locked in place.

3. Attempt to lift each vaporizer off of the manifold. Remount any vapor-
izer that is not securely locked in place.

4. Attempt to turn on more than one vaporizer at a time. Try every com-
bination that is possible with your system. If more than one vaporizer
can be turmed on at a time, reseat the vaporizers on the manifold.

WARNING: Do not use the system if more than one vaporizer can be
tumed on at a time.

Filling the vaporizers

Your Ohmeda Tec 5 Continuous Flow Vaporizers were built with one of
two optional systems for introducing agent into the vaporizers. You will
either use a keyed bottle adapter to inject agent through the vaporizer's
keyed filler port, or you will pour agent into the vaporizer's funnel-fill
port. Using the keyed port helps assure that the correct agent will be
introduced to the vaporizer.

A sight glass on each vaporizer indicates the level of agent in the vapor-
izer.

—
— ¥
!

T
M B g

2-4
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2/Preoperative Checkout Procedures

A
A

A

To add agent
through the
keyed filler port

Figure 2-4
Opening a
vaporizer's
keyed filler port

Figure 2-6
Inserting a
keyed bottle
adapter

WARNING: A vaporizer is calibrated and labeled for one agent only.
Do not introduce any other than the designated agent into the vapor-
izer.

WARNING: If a vaporizer is filled with the wrong agent, draining will
not eliminate the agent, because the wick will have absorbed some of
the agent. Do not use the vaporizer until the wick has been thoroughly
cleaned and dried by trained service personnel.

CAUTION: The vaporizers must be completely upright for the sight
glass to properly indicate agent levels.

1. Switch off the vaporizer.

2. Alever is on the left side of the vaporizer's filler port, which is on the
front of the vaporizer. Pull this key-lock lever down as far as it will go.

3. A second lever, which is on the right side of the filler port, controls
the valve through which agent enters the vaporizer. Make sure that
this valve-control lever is pushed flush with the port.

4. Remove the cap of the agent bottle.

5. Insert a keyed bottle adapter into the bottle.

Valve
Control
Lever
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6. Turn the adapter clockwise until it is secure.

7. While you keep the agent bottle below the level of the filler port:

a. Insert the bottle's adapter tube into the vaporizer's filler port.

b. Lift the key-lock laver, which is on the port's side, until the
adapter is locked in place.

Figure 2-6
_Opening
the valve

Figure 2-7

Filling a vaporizer
through its

keyed filler port
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To add agent
through the
funnel-fill port

Figure 2-8
Removing
the funnel cap

Figure 2-9
Filling a
vaporizer
through its
funnel port

10.

11.

12.

13.

14.

Lift the agent bottle until it is tilted downward and is above the filler
port. Wait five seconds.

Slowly pull the valve-control lever, which is on the right side of the
port, until the valve is open. The vaporizer should fill in less than a
minute.

Once agent has reached the line on the sight glass, push the valve-
control lever until it is again flush with the port.

Lower the bottle below the filler port.

Wait until any agent remaining in the tube has drained back into the
bottle, then pull down on the key-lock lever to release the adapter.

Remove the adapter tube from the port.

Lift the key-lock lever until it is in its top-most position.

Switch off the vaporizer.

A funnel-cap/valve is on top of the filler port. Turn this cap counter-
clockwise until you can remove it, exposing the built-in funnel in the
port.
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A

3.

4.

While touching the valve’s stem with the agent bottle's lip, gradually
pour the correct agent directly into the port until agent has almost
reached the line on the sight glass. You must pour slowly to allow
time for the vaporizer's wick to absorb agent.

Replace and tighten the funnel cap.

WARNING: Incomplete sealing of the vaporizer's funnel cap will result
in loss of gases. To help prevent such loss, make sure the cap-sealing
O-ring 15 in good condition and the funnel cap is securely tightened
before using the vaporizer.

Checking the gas flow controls

1.

Turn all of the flow control valve knobs complstely clockwise to close
the flow control valves. Do not over-tighten the valves.

Either connect the pipeline supplies or slowly open the cylinder
valves.

WARNING: Open the cylinder valves s-1-0-w-1-y to avoid damaging
the regulators.

3. Tumn the system master switch to on.

The oxygen flowmeter should show about 50 ml/min. The other
flowmeters should show no gas flow.

4. This step tests the function of the Ohmeda Link 25 Proportion Limit-
ing Control System when the nitrous oxide knob is adjusted. During
these tests use only the nitrous-oxide flow-control valve; perform the
checks from low to high flows; and do not overshoot any setting. If
you do overshoot a setting, repeat this section starting at step one.

Set the N,0O flow control

valve so that flow reads The O, flow must then

(in mV/min): read (in ml/min):

Minimum Maximum

150 40 not applicable

300 79 not applicable

600 158 not applicable

900 236 366

1500 394 611

3000 788 1222

6000 1577 2445

9000 2365 3669

12,000 3153 4891

2-8
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5.

This step tests the function of the Ohmeda Link 25 Proportion Limit-
ing Control System when the oxygen flow knob is adjusted. During
these tests use only the oxygen flow control valve. Be careful not to
overshoot any setting. If you do overshoot a setting, repeat this step
starting at "“a." Perform these checks from high to low flows.

Set the O, flow control
valve so that flow reads The N,O flow must then

(in ml/min): read (in ml/min):

Minimum Maximum
3000 7358 11,414
1000 2453 3804
500 1226 1902
300 736 1141

a. Increase the oxygen flow to 6000 ml/min.
b. Reduce the oxygen flow to 3000 ml/min.

WARNING: Do not use the anesthesia system if the Ohmeda
Link 25 Proportion Limiting Control System does not operate
within permitted ranges. Using an incorrectly operating control
system may result in incorrect gas mixtures, and injury to the
patient.

Adjust all of the gas flows to midscale. While you are turning the
flowmeter knobs, the flowmaeter floats must move smoothly.

Shut off the oxygen supply either by closing the oxygen cylinder

valve, or by disconnecting the oxygen pipeline supply. As pressure

bleeds off:

e The oxygen-supply failure alarm must continuously sound.

e The green, oxygen-supply indicator labeled “normal” must
extinguish.

e The red, oxygen-supply indicator labeled “fail” must flash.

e All gas flow must fall to zero, with oxygen being the last gas to
stop flowing.

Turn all of the flow control valve knobs completely clockwise to close
the flow control valves. Do not over-tighten the valves.

Either reconnect the oxygen pipeline supply or slowly open the
oxygen cylinder valve. Once the oxygen supply is restored:

¢ The oxygen supply alarm must be silenced.

¢ The red, oxygen supply indicator labeled "fail" must extinguish.
¢ The green, oxygen supply indicator labeled “normal” must light.

1202-0119-000  05/31/30 2-9



2/Preoperative Checkout Procedures

Leak testing checkout

Checking the pipeline and reserve cylinder supply

1.

Make sure a gas cylinder or cylinder yoke plug is properly and se-
curely mounted in each cylinder hanger yoke.

Disconnect the pipeline supply hose from the wall outlet.
Move the system master switch to standby.

Open the flow control valves by tuming their knobs fully countex-
clockwise.

WARNING: Open the cylinder valves s-1-0-w-1-y to avoid damaging
the regulators.

Open each cylinder valve and check the cylinder pressure gauges to
verify that the cylinder supplies are adequate Make a note of all the
cylinder pressures.

If you are using a second oxygen or nitrous oxide yoke:

a. Close the first cylinder.

b. Press the oxygen flush button to release the pressure from the
first cylinder.

c. Open the second cylinder and check its pressure.

Check that none of the flowmeters indicate gas flow.

Close all of the cylinder valves and note the value on each cylinder
pressure gauge. The gauges must show less than a 100 psig

(690 kPa) pressure drop in a five minute period. If the pressure drops
more than 100 psig in less than five minutes, the high-pressure
circuit has an unacceptable leak.

If the circuit is leaking excessively

a. Defective cylinder gaskets or loose tee handles can cause such
leaks. Replace the gasket and tighten the tee handle.

b. Repeat the leak check. If the circuit still leaks, do not use the
system for clinical applications. Call a qualified service represen-
tative for repairs.

Check the anesthesia machine to hospital pipeline connections.
a. Tum the system master switch to on.

b. Open all of the flow control valves to return the cylinder pressure
gauges to zero.

¢. Tumn the system master switch to standby.

d. Close all of the flow control valves.

2-10
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e. Connect the hospital O, pipeline hose to the system's O, pipeline
inlet. Ensure that the O pipeline supply pressure, wluch should
be about 50 psig (345 kPa) is indicated on the O, pipeline pres-
sure gauge only.

f. Tum the system master switch to on.

g. Fully open all of the flow control valves.

h. Ensure that only the O, flowmeter indicates flow.

i. Close all of the flow control valves.

j. Connect the hospital N,O pipeline hose to the system's N, O
pipeline inlet. Ensure th.at the N, O pipeline supply pressu.re
which should be about 50 psig (345 kPa), is indicated on the N,0
pipeline pressure gauge only.

k. Fully open the N,0 and the third-gas flow control valves. As you
open the N,0 flow control valve, the Ohmeda Link 25 Proportion
Limiting Control System will engage, increasing the O, flow.

Refer to "“Checking the gas flow controls” to check the correct O
flow when the N,O flow control valve is opened.

2
1. Ensure that the N,O flowmeter indicates flow.

m. Ensure that the third-gas flowmeter indicates zero flow.

n. Close all of the flow control valves.

o. Disconnect the N,O pipeline supply from the system.

p. Fully open the N,0 flow control valve to return the N,O pressure
gauge to zero.

q. Close all of the flow control valves.

r. If your system includes pipeline air, connect the hospital air
pipeline supply to the system's air pipeline inlet. Ensure that the
air pipeline supply pressure, which should be about 50 psig
(345 kPa), is indicated on the air pipeline pressure gauge only.

s. Fully open the N,O and, air flow control valves. As you open the
N.,O flow control valve, the Ohmeda Link 25 Proportion Limiting
Control System will engage, increasing the O, flow.

t. Ensure that the N,O flowmeter indicates zero flow.

u. Close all of the flow control valves.

Checking the low pressure gas circuitry

Before performing this test, check the pipeline supply pressure as de-
scribed in the previous section.

WARNING: Leaking gases and vapors (downstream of the flow control
valves and Oxygen Flush valve) may deprive the patient of metabolic
gases and anesthetic agent and may pollute the atmosphere. Tests that
detect such leaks must be performed frequently. If detected, leakage
must be reduced to an acceptable level.
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To check the

leak-testing

device's vacuum
“production

To check the
low pressure
gas circuitry

Figure 2-10
The low-
pressure
leak-testing
device

A low-pressure leak-testing device is included with all Ohmeda Modulus
CD Anesthesia Systems. Store this device, which should always be kept
with the system, in one of the drawers. Perform the low-pressure leak
test with the cylinders installed.

The leak-testing device must be in good condition to reliably perform the

low-pressure circuit leak test. At least once every six months test the

device's ability to produce a partial vacuum of 65-mm hg or greater.

1. Connect the device to a suitable vacuum gauge.

2. Squeeze and release the bulb to obtain progressively greater dis-
placements. Replace the leak testing device if—while the bulb is still
deformed—the device produces a partial vacuum less than 65-mm hg.

1. Check the condition of the low pressure leak-testing device.

a. Seal the device's inlet connector and squeeze the bulb until it
collapses.

b. Release the bulb and check the time it takes to reinflate.

c. Replace the leak testing device if reinflation occurs in less than
one minute.

2. Tum the system master switch to “standby,” if it is not on standby
already.

3. Switch off the vaporizer.

4. Open each gas supply either by slowly opening the cylinder valves or
by connecting the pipeline hoses.

5. Fully open all of the flow control valves.

6. Disconnect the gas supply tubing from the common gas outlet.

7. Attach the leak testing device to the common gas outlet.

8. Repeatedly squeeie and release the hand bulb until it collapses and
remains collapsed. Once the bulb stays closed, check how long it

takes to reinflate. If the hand bulb reinflates in less than 30 seconds,
the low-pressure circuit has an unacceptable leak.

2-12
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A

Checking the
ventilator's circuit

9. For each mounted vaporizer:

a. Make sure the vaporizer is properly mounted and that the filler
and drain valves are closed tightly.

b. Turn the vaporizer concentration control dial to one percent.

c. Repeat step eight. If the circuit does not pass the test, the leak is
in the vaporizer. Remove leaking vaporizers from service.

d. Switch off the vaporizer.

10. Remove the low pressure leak testing device from the common gas
outlet.

11. Close all of the flow control valves.

12. Move the system master switch to on.

13. Purge the circuit with a flow of 1 I/min oxygen flow for one minute.
14. Move the system master switch to standby.

WARNING: Do not use the anesthesia system after performing the low-
pressure leak test until the vaporizer circuits have been purged with
oxygen. Using a system that has not been purged with oxygen may
result in incorrect gas mixtures, and injury to the patient.

See "Testing the ventilator circuit” in “Final preparation” for information
about checking the ventilator's circuit.

Breathing circuit checkout

Figure 2-11
Testing the
scavenging
interface valve

Testing the scavenging interface relief valve

The relief valve button, which is on the assembly’'s underside, must
freely move up and down. If the button does not move freely, the relief
valve is malfunctioning; do not use the assembly if the relief valve button
indicates a malfunction.

To test the valve, reach under the assembly and push ﬁp. then release,
the button. The button must immediately drop back to its lower position.

Relief
Valve
Button
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Testing the breathing system

Before each case, test the breathing system, which, as throughout this
manual, includes the ventilator's bellows assembly and the Ohmeda
GMS Absorber. If your system includes other components, consult the
literature for those devices, and consider their effect on the performance
of the entire breathing system.

General 1.
breathing
system checks

Verify that any absorber condensate has been drained and that the
drain is completely closed.

CAUTION: Be sure to tighten the drain plug after draining conden-
sate from the absorber base. Always perform the preoperative
checkout procedures after draining condensate.

2. Verify that the capacity of the absorbent is adequate for the case.

3. Verify that the canisters are properly seated and that the canister
locking lever is in the “lock” position.

4. Verify that the Ohmeda GMS Absorber’s pressure gauge is zeroed
when the system is open to atmosphere.

Figure 2-12
The Ohmeda
GMS Absorber's
locking lever

Canlster
Locking
Lever
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Testing the absorber for leaks

1. Turn the bag/APL-ventilator switch to'the "ventilator" position.
2. Attach a breathing bag to the breathing bag port.

3. Attach a patient circuit to the inhalation and exhalation ports.

4. Occlude the "Y" connector of the patient circuit.

Figure 2-13

Occluding the

“Y" connector :::=:==:=
WARNING: When occluding the breathing system for test purposes,
use only the approved test plug. Objects in the breathing system

can interrupt or disrupt the delivery of breathing-system gases,
possibly resulting in injury to the patient. Before using the breath-
ing system on a patient, always check the breathing system com-
ponents for foreign objects.

5. Press the oxygen flush button.

The bellows must not move. Any movement indicates unacceptable
cross-leakage between the bag/APL and ventilator circuits.

6. Tum the bag/APL-ventilator switch to the "bag/APL" position.
7. Remove the breathing bag.
8. Occlude the breathing bag port.

9. Close the APL valve by turning the APL valve knob completely
clockwise.

10. Set the anesthesia machine for an oxygen flow of 200 ml/min.

11. Watch the absorber's pressure gauge. Press the oxygen flush button
briefly to pressurize the breathing system to just under 40 cm H,O.
Continue to watch the pressure gauge. The 200 ml/min oxygen flow
should raise the breathing system's pressure to at least 40 cm H 0. If
it does, the leakage of the bag/APL circuit is less than or equal to
200 ml/min at 40 cm H,0.
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A

Figure 2-14
The absorber's
check valve
disks

Testing the APL valve

1. Tum the APL valve completely clockwise.

2. Increase the oxygen flow to 3.0 I/min. The pressure on the absorber’s
pressure gauge should increase to between 65 cm H,O and 80 cm
H,0. This checks the maximum pressure limit in the bag/APL circuit,

3. Slowly turn the APL valve knob counterclockwise in quarter-turn
inctements. The pressure should drop, then stabilize, with each turn
of the knob. This checks the adjustable pressure limiting function of
the valve.

4. The APL valve knob should now be fully clockwise. Remove the
occlusion from the breathing bag port.

5. Connect a breathing bag to the breathing bag port (use the bag that
you are planning to use in your next case). The 3.0 I/min flow should
fill the breathing bag to capacity. The pressure should stabilize
between 1.0 cm H,0 and 7.0 cm H,0. This ensures both that the
breathing bag will fill for spontaneous breathing with the APL valve
completely open and that positive pressure in the circuit will be
limited.

Testing the check valve's disk movement

1. Rotate the APL valve knob one-half tum clockwise.
2. Press the flush button to fill the breathing bag.

3. Squeeze and release the breathing bag. The check valve disks should
flutter with each contraction and expansion of the breathing bag.

4. Remove any occlusions that you have added to the system.

WARNING: When the bag/APL-ventilator switch is in the bag/APL
position, patient circuit pressure of up to approximately 75 cm H,O can
occur if the APL Valve is turned fully clockwise. When the switch is
placed in the Vent position, the maximum circuit pressure may be
different from the APL setting and could be as high as the maximum
driving pressure of the ventilator if no additional pressure relief is in
the patient circuit.

=

Check Valve Disks

2-16
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Monitors

Checking the NIBP module

1,

3.
4.

Verify proper hose connections from the NIBP Module to the NIBP
cuff.

Verify that the system is set to the desired high and low NIBP alarm
limits.

Verify that the system is set to the proper NIBP interval.
Take an NIBP reading.

Checking the Respiratory Gas Module

1,

Inspect all of the accessories of the RGM monitor for damage. Re-

place broken or damaged accessories with Ohmeda replacement
accessories.

Inspect the exterior of the RGM monitor for damage. Check the
connectors. Replace broken or damaged parts with Ohmeda replace-
ment parts.

Check that all patient connections are made.

Perform the calibration procedure for zero and span. (See “Calibrating
the CO,, N,0, and agent monitors” in “5/Maintaining and Calibrating

the System" of “Reference.”)

Final preparation

Testing the low and high oxygen alarms

1,

Ensure that the ventilator's mechanical ventilation switch is in the off
position.

Power on the anesthesia system.

Remove the oxygen sensor from the absorber. Let the sensor sit in
room air at least three minutes before you move to the next step.

Use the display pod to set the low FiO, alarm limit to 18 percent.

The pod displays: Fi(Q2 [:lj

Use the display pod to set the high O, alarm limit to 40 percent.
The pod displays: Fi(2 [:——g

Use the display pod to adjust the O, Calibration until the 0, (%)
display reads 21 percent.
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Figure 2-16
Removing the
oxygen sensor
from the
absorber

7. Use the display pod to readjust the low FiO, alarm limit to 22 percent.

40
The pod displays: Fi02 @

Within ten seconds the display pod will sound a tone and display:
Low Fi02

8. Now use the display pod to readjust the low FiO, alarm limit to 18
percent.

40
The pod displays: Fi02 18

Because you have resolved the alarm condition, the system will
cancel the low FiO, alarm within ten seconds.

9. Use the display pod to readjust the high FiO, alarm limit to 20 per-
cent.

The pod displays: Fi02
Within ten seconds the system will sound a tone and display:

High Fi02

10. Now use the display pod to readjust the high oxygen alarm limit to
40 percent.

The pod displays: FiQ2

Because you have resolved the alarm condition, the system will
cancel the high FiO, alarm within ten seconds.
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Figure 2-16
Adding a
breathing bag
at the patient
circuit's *Y"
connector

11. Retum the oxygen sensor to the absorber socket.

12. Perform the oxygen sensor calibration, as described in "Calibrating
the oxygen sensor” in “5/Maintaining and Calibrating the System” of
“Reference,” at least once a month. If you don't know when the
sensor was last calibrated, do it now.

Testing the low minute volume, reverse flow, and
apnea alarms

1. Add a breathing bag to the patient circuit at the "Y" connector.

2. Set the tidal volume to 500 milliliters.
The ventilator displays: SET TU = S8Q ML
3. Set the rate to 10 breaths per minute.
The ventilator displays: SET RATE = 18-min
4. Set the inspiratory flow to 30 liters per minute.
The ventilator displays: IsE=1:5.0
5. Set the inspiratory pressure limit to 40 cm H,O.
The ventilator displays: PMAR=40 SUST=0¢
6. Make sure that the ventilator's inspiratory pause function 1s off.

7. Use the display pod to select Ve as the ventilation alarm source.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

Use the display pod to set the low Vi alarm limit to 0.0 /min.

The pod displays: VE

Use the display pod to set the high Ve alarm limit to 10.0 I/min.

The pod displays: Vg Zuul

Set the anesthesia system's oxygen flow to 2 I/min,

Ensure that the volume sensor cartridge is on the exhalation port of
the absorber. Make sure that the arrows on the sensor clip point
toward the absorber.

Move the absorber's bag-to-ventilator switch to the ventilator posi-
tion.

Use the anesthesia machine's oxygen flush button to fill the bellows.
Switch on mechanical ventilation and wait 40 seconds. The displayed
Ve should be between 3.3 liters and 4.3 liters assuming that your
system:

¢ includes an adult bellows

¢ includes 60" patient tubes

¢ does not include a humidifier

¢ has a peak inspiratory pressure off 15 cm H,0

(If your system's components and peak inspiratory pressure are
different than this, see “Tidal volume compensation” in “3/Theory of
Operation" in “Reference” to calculate the compliance factor of your

system. Then use this factor to caiculate the expected minute vol-
ume.)

Use the display pod to readjust the low Vi alarm t0 9.9 I/min.

10
The pod displays: VE Ig_l

The system also sounds three descending tones that repeat every 15
seconds and displays: LOW V.

Use the display pod to readjust the low Vr alarm to 0.0 I/min.

10
The pod displays: VE

The system cancels the alarm.

Use the display pod to readjust the high Ve alarm to 0.1 V/min.

0.1

The system also sounds three descending tones that repeat every 15
seconds and displays: High V.

The pod displays: VE

2-20
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18. Use the display pod to readjust the high Vz alarm to 10 I/min.

The pod displays: VE
The system cancels the alarm.
19. Remove the volume sensor clip from the volume sensor cartridge.

After 30 seconds the system flashes the red warning indicator,
sounds three ascending tones once and displays: Apnea-Vol.

After a total of 60 seconds the system sounds six ascending tones
once.

After a total of 90 seconds the system sounds nine ascending tones
once.

After a total of 120 seconds the system sounds nine ascending tones
that repeat every five seconds.

20. Put the cartridge back onto the ansesthesia system's common gas
outlet. Make sure the arrows on the sensor clip must point toward
the common gas outlet.

After one ventilation cycle the system removes the apnea alarm and
displays Ve data.

21. Make sure the “rev alarm off” message is not displayead on the
display pod. If it is, use the ventilator's setup page to activate reverse
flow detection.

22. Remove the volume-sensor clip from the volume-sensor cartridge,
then reinstall the clip backwards on the cartridge.

The system sounds three descending tones every 15 seconds, flashes
the yellow caution indicator, and displays: Reverse Flow.

23. Remove the volume-sensor clip from the volume-sensor cartridge,
then properly reinstall the clip on the cartridge so that the arrows
point toward the absorber.

The system clears the reverse flow alarm.
24. Return the volume sensor assembly to the breathing system.

Testing the high-, low-, and sustained-pressure
alarms

1. Set the tidal volume to 500 milliliters.
The ventilator displays: SET TU = 588 ML
2. Set the rate to ten breaths per minute.
The ventilator displays: SET RRTE = 18MIN
3. Set the inspiratory flow to 30 liters per minute (I:E 1:5).

The ventilator displays: I:E = 1:5.0
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4. Set the inspiratory pressure limit to 40 cm H,O.
The ventilator displays: PMARX=4E SUST=x¢

5. Make sure the pressure sensing tube is securely connected between
the control module's connector marked “connect to inspiratory side
of breathing circuit” and the distal-sensing tee on the inspiratory side
of the breathing system. This tee is the barbed connector mounted
under the pressure gauge on the absorber. If you're using a device
other than an Ohmeda GMS Absorber, the tube may connect to an in-
line sensing tee in the inspiratory side of the patient breathing
system, as shown in “Monitoring locations on non-Ohmeda GMS
Absorbers” in the appendix of “Setting Up."

6. Connect the common gas outlet to the absorber.
7. Set the anesthesia machine's oxygen flow to 2 I/min.
8. Move the bag/APL-Ventilator switch to “ventilator.”

9. Open the breathing system at the "Y" connector. (See figure 2-19.)

Figure 2-17

The pressure
sensing tube’s
connection to the

control module
Pressure
Sensing
Tube
Figure 2-18

The pressure
sensing tube's
connection to
the absorber
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Figure 2-18
Opening the
patient circuit
at the “Y"
connector

A

Figure 2-20
Occluding the
patient circuit
at the “Y"
connector

— )

10.

11.

12.

Move the mechanical ventilation switch to on. After 30 seconds of
ventilation the system will sound six ascending tones, flash the red
warning indicator, and display the low airway pressure warning.

The system displays: Low PAW

Move the mechanical ventilation switch to off. Within five seconds
the system will cancel the low airway pressure warning.

Occlude the patient end of the “Y" connector.

WARNING: When occluding the breathing system for test purposes,
do not use any object small enough to slip completely into the
system. Objects in the breathing system can interrupt or disrupt
the delivery of breathing-system gases, possibly resulting in injury
to the patient. Before using the breathing system on a patient,
always check the breathing system components for foreign objects.

—

13.

14.

Wait for the bellows to inflate. When the bellows are completely
extended, move the mechanical ventilation switch to on. Within ten
seconds the system will sound three descending tones, flash the
yellow caution indicator, and display ventilator pressure limited
alarm.

The system displays: Vent Pressure Limited

Move the mechanical ventilation switch to off. Within five seconds
the system will clear the ventilator pressure limited alarm.
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Figure 2-21

The anesthesia
system's electrical
power cord must
be plugged into a
grounded, hospital-
grade receptacle.

15.

16.

17.

18.

19.

20.

21.

22.

Tum the APL valve fully clockwise.
Connect a three-liter bag to the bag arm.

Use the display pod to set the sustained airway pressure alarm limit
to 20 cm H,0.

Move the bag/APL-ventilator switch to bag/APL. (Do not remove the
occlusion from the “Y" connector yet.)

Press the oxygen flush button until the system pressure (as shown
on the absorber's pressure gauge) reaches at least 20 cm H,O. Then
wait 15 seconds more. Because the pressure still exceeds 20 cm H,0,
the system sounds the sustained airway pressure alarm.

The system displays: Sustained PAW

Slowly open the APL valve to release the pressure in the system. The
system will silence the sustained airway pressure alarm when the
pressure falls below 20 cm H,0.

Remove the occlusion from the "Y" connector.

Set the absorber's bag/APL-ventilator switch to the position you
want to use.

Testing the anesthesia machine electrical alarms

1.

2.

Move the system master switch to on.

Unplug the power cord.

The electrical disconnect/failure alarm must activate briefly, the
green "mains” indicator must go out, a battery indicator bar must
light, and the red “battery” electrical power indicator must flash.
Check that the ventilator displays "pod link fail.”

Plug in the power cord and observe that: the "battery” indicator

stops flashing and the tone is silenced; the battery indicator bar is
extinguished; and the “mains” electrical power indicator is lit.

Checking the system’s connections

Before you use the system on a patient, check that all of the system's
connections are correct and securs.

\

e
.=

N

@

-
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2/Preoperative Checkout Procedures

Figure 2-22

One end of the
17-mm corrugated
tube must be
connected to the
90-degree adapter
labeled “connect to
bellows ass'y inlet”

on the control modtle.

Figure 2-23

This 17-mm
corrugated tube
must be connected
to the bracket on
the anesthesia
system's side.

Figure 2-24

The other end of
this 17-mm
corrugated tube
must be connected
to the absorber
interface manifold's
17-mm, barbed
connector.

1202-0119-000  06/31/90

2-25



2/Preoperative Checkout Procedures

Figure 2-26

One end of the
19-mm-diameter,
corrugated tube
must be connected
to the absorber
interface manifold's
19-mm, barbed
connector.

The other end

of this 19-mm-
diameter tube
-must be connected
to a gas scavenging
system.

Figure 2-26
The Bellows
Assembly's
locking knob
must be
turned fully
clockwise.

A7

==

"~ Scavenging
Tube

—
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2/Preoperative Checkout Procedures

Figure 2-27

The volume sensor
cartridge must be
correctly inserted
in the breathing
system. The
cartridge must be
clear and free of
any obstructions.

=
=
-
=
-
=
-
-_—
=
~=

Figure 2-28

The volume
sensor clip must
be attached to
the volume sensor
cartridge. The
arrows on the
clip must point

in the direction
of gas flow in the
breathing system.

Figure 2-29

The volume ';I‘__f;‘l“-w
sensor clip's
electrical cord Otygon
must be plugged Sensor
into the receptacle
marked “volume

sensor” on the
anesthesia system's

patient interface
panel.

Oximeter

Probe :

Sonie

Noninvasive

BP Cuff
. Inflato

1202-0119-000 06731790
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2/Preoperative Checkout Procedures

Figure 2-30

One end of the

clear, ¥h-inch

pressure sensor

tube must connect

to the barbed connector
labeled “connect to
inspiratory limb of
breathing circuit” on
the control module’'s
rear panel, This tube
must be free of
abstructions and kinks.

Figure 2-31

The other end

of the pressure
sensor tube must
connect to the
barbed connector
mounted under
the pressure
gauge on the
absorber. (If you're
using a non-GMS
absorber, the tube
may connect to an Pressure
in-line sensing tee in Sensor
the inspiratory side of Tube
the breathing system.)

Figure 2-32

The oxygen sensor’s
elactrical cord must be
connected to the
receptacle labeled
“oxygen sensor” on the
anesthesia system's
patient interface panel.

Oxygen Probe

The oxygen sensor
must be in the
absorber's oxygen
sensor port, which

is labeled “oxygen
sensor.” To prevent
leaks, the sensor
must fit in the port
snugly. (If you're using
a non-GMS absorber,
the sensor may be
inserted into in-line
sensing tee in the
inspiratory side of the
breathing system.
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2/Preoperative Checkout Procedures

Figure 2-33

The SpO, probe
must be plugged
into the patient
interface panel

Figure 2-34

The respiratory
gas module's
sample line must
be connected to
the monitor's
sample inlet

and to a patient
circuit adapter

Figure 2-36

The respiratory
gas module's
exhaust port must
be connected to a
scavenging system
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2/Preoperative Checkout Procedures

Figure 2-36
An NIBP must
be connected
to the NIBP
front panel

Checking the backup mode

1.

2.

Move the display pod's power interrupt switch to off.

Check that the ventilator displays both “pod link failure"” and the
backup mode within 30 seconds.

Press: X (on the ventilator)

Calibrate the oxygen sensor:

a. Remove the oxygen sensor from the absorber socket to expose
the sensor to room air.

b. Move the ventilator's mechanical ventilation switch to off.

¢. Press and continue to hold down the alarm silence button, then
press the inspiratory pause button. Release both buttons.

The ventilator displays:
7838 REV xx.xx ~0
ENGLISH

d. Press: X (on the ventilator) o

The ventilator displays:
FLOWKNOB TOSET
REV FLOW ALM ON (or OFF)

(If the reverse flow alarm is set to off, change it to on.)

2-30
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2/Preoperative Checkout Procedures

e. Press: K

The ventilator displays:

FLOW KNOB TOSET
CONTRAST: xx

f. Press: K

The audio alarm sounds continuously and the ventilator displays:
FLOW KHOB TO SET
AUDIO VOLUME: xx

g. Press: K

The ventilator displays:

FLOWKNOE TO SET
02 CALz xxx

h. Make sure that the oxygen sensor has been exposed to room air
for at least three minutes. Then use the flow knob to adjust O,

Cal until the display reads 21 percent. Once you have set O, to
21, pause for a few seconds.

Press: x

The ventilator beeps once and displays:
CHECK SETTINGS!

i. Reinstall the oxygen sensor into the absorber.

5. Adda breath.i.ng: bag to the patient circuit at the "Y” connector.

Figure 2-37
Adding a
breathing bag
at the patient
circuit's “Y”
connector
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2/Preoperative Checkout Procedures

6.

7.

10.

11.

12.

13.

14.

15.

16.

17.

Set the tidal volume to 500 milliliters.

The ventilator displays: SET TV = 568 ML

’Set the rate to rate to 10 breaths per minute.

The ventilator displays: SET RATE = 18/min

Set the inspiratory flow to 30 liters per minute.

The ventilator displays: I'E=1:5.8

Set the inspiratory pressure limit to 40 cm H,0.
The ventilator displays: PMAX=40 SUST=28

Make sure inspiratory pause is off.

Set the anesthesia system's oxygen flow to 2 I/min.

Move the absorber's bag-to-ventilator switch to the ventilator posi-
tion.

Use the anesthesia machine's oxygen flush button to fill the bellows.

Ensure that the volume sensor cartridge is on the exhalation port of
the absorber. Make sure that the arrows on the sensor clip point
toward the absorber.

Switch on mechanical ventilation and wait for the ventilator to
complete at least two ventilation cycles.

The ventilator displays dashes in place of the Vz data.

After 30 seconds the ventilator flashes the yellow LED, sounds the
warble tone once, and displays: AFPNEA 31 SEC.

Thirty seconds later the tone warbles twice and the ventilator
displays: ARPHER €8 SEC.

Thirty seconds later the tone warbles three times and the ventilator
displays: APHER S8 SEC.

Thirty seconds later the ventilator displays "AFPNEA 128 SEC.”

Then the tone warbles continuously, the ventilator flash the red LED,
and the ventilator displays: APHER #*#*

Put the volume sensor clip back on the volume cartridge. Make sure
the arrows on the sensor clip point toward the common gas outlet.

After one more breath the ventilator clears the apnea alarm.

Remove the volume sensor clip from the volume sensor cartridge.
Reinstall the clip on the cartridge so that the arrows on the clip point
away from the absorber.

The ventilator sounds a continuous tone, flashes the yellow LED, and
displays: REVERSE FLOW!
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2/Preoperative Checkout Procedures

18. Remove the volume-sensor clip from the voluma-sensor cartridge,
then properly reinstall the clip on the cartridge so that the arrows
point toward the absorber.

After two breaths the ventilator clears the reverse flow alarm.
19. Open the breathing system at the “Y" connector.
20. Make sure that mechanical ventilation is on.
After 20 seconds of ventilation the ventilator sounds the warble tone
once per ventilation cycle, flashes the red LED, and displays: LOW
PRESSURE!
21. Occlude the patient end of the “Y" connector.
not use any object small enough to slip completely into the system.
Objects in the breathing system can interrupt or disrupt the delivery of
breathing-system gases, possibly resulting in injury to the patient.

Before using the breathing system on a patient, always check the
breathing system components for foreign objects.

f WARNING: When occluding the breathing system for test purposes, do

Figure 2-38
Occluding the
patient circuit

at the *Y"
- 3 i

22. Wait for the bellows to inflate. When the bellows are completely
extended, move the mechanical ventilation switch to on.

With each breath the ventilator warbles once, flashes the red LED,
and display: HIGH PRESSURE!

23. Move the mechanical ventilation switch to off.

Within ten seconds the ventilator clears the high pressure alarm.
24. Tum the APL valve fully clockwise.
25. Connect a three-liter bag to the bag arm.

26. Use the inspiratory pressure limit knob to set the sustained pressure
limit t0 20 cm H,0.

The ventilator displays: PMAX="48 SUST=26

27. Move the bag/APL-ventilator switch to bag/APL. (Do not remove the
occlusion from the “Y" connector yet.)
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2/Preoperative Checkout Procedures

28.

29,

30.

31.

32.
33.

34.

Press the oxygen flush button until the system pressure (as shown
on the absorber's pressure gauge) reaches at least 20 cm H,O. Then
wait 15 seconds more. Because the pressure still exceeds 20 cm H,0,
the ventilator sounds sounds a continuous warbling tone, lights the
red LED, and displays: SUSTAINED PRES!

Slowly open the APL valve to release the pressure in the system. The
ventilator will silence the sustained pressure alarm when the pres-
sure falls below 20 cm H,0. (If this test takes more than 30 seconds
to complete, an apnea alarm will be triggered.)

Remove the occlusion from the "Y" connector.

Set the absorber's bag/APL-ventilator switch to the position you
want to use.

Connect an SpO, finger probe to the patient interface panel.
Put the finger probe on your finger.
The SpO, reading should be within normal range.

Move the display pod's power interrupt switch to on.

Checking the display pod

1.

Breath into the respiratory gas monitor's sample tube.

A CO, waveform appears on the display pod.

Press: X

The system displays the digital values of the alarm limits.

Use the left knob to select the upper systolic alarm limit.

. XX

The pod displays:  Sys -
Alart
Press: ggﬂ

The alert zone is displayed and the alert zone key's indicator is
lighted.

Alert

» | Zone
Press: R o

The alert zone limit page is displayed on the lower screen.

Use the right knob to select “tight,” then “medium,” then “wide."
Note that the zone widths change as the selection changes.

Press: 'lgé

The numeric page is displayed on upper screen.
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2/Preoperative Checkout Procedures

8. Press: '@'

The polygon page is displayed on upper screen.

o. prass:|111

The analog page is displayed on upper screen.

10. Press: lmm.”,’

The primary display page is displayed on lower screen.

11. Press: %.":'a“

The graphic trend page is displayed on lower screen.

N
12. Press: Dﬂ'—’:ﬁl

The digital trend page is displayed on lower screen.

13. Press: | W

The PAw and CO, page is displayed on lower screen.

A\

14. Press:| Lists

The first checklist page is displayed on lower screen.
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3/Making the Patient Connections

In this section
Fitting the NIBP cuff 3-1

Making the respiratory gas module to patient connections 3-3
Connecting the sample tube 3-3

Making the SpO, connections 3-3
Deciding which probe touse 3-3
Connecting and disconnecting probes 3-5
Attaching a finger probe 3-5
Attaching an ear probe 3-6
Attaching a flex probe to an adult. 3-7
Removing a Flex Probe from an adult 3-10
Attaching a Flex II Probe (for neonates and pediatrics) 3-11

WARNING: Always perform the preoperative checkout procedures
before connecting the system to a patient.

Fitting the NIBP cuff

Cuff application When using the NIBP monitor on some pediatric patients in the adult/

guidelines ped mode, you may experience an alarm condition with no blood
pressure readings displayed. This condition is more likely to occur when
you are required to use an infant-size cuff.

In the adult/ped mode, the NIBP module inflates the cuff at a faster rate
than in the neonatal mode. When used with a small size cuff, in the
adult/ped mode the pump can inflate the cuff in less than 1.5 seconds,
resulting in an alarm condition. In the neonatal mode, the monitor in-
flates the cuff at a slower rate.

* When using a child-size cuff, set the monitor to the Adult/Ped mode
initially. If you experience the above condition, reset the monitor to
the neonatal mode.

¢ When using an infant-size cuff, set the monitor to the neonatal mode
to avoid the above condition.

WARNING: If the NIBP mode and cuff type are mismatched, the system
may display incorrect blood pressures.

Match the cuff size to the patient's arm size; too small a cuff can lead to
too tight a fit, resulting in an alarm condition.

Attaching Select a cuff that has a width-to-limb circumference ratio of 0.4:1. On
the cuff most cuffs, an index line falls within a marked area if the cuff is the
correct size for the limb.

1. Ensure that the hose is properly attached to the NIBP module's
panel.

2. Squeeze all the air out of the cuff and firmly wrap it around the free
limb of the patient as close to heart elevation as possible.

1202-0118-000  06/31/90 3-1
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3/Making the Patient Connections

A\
A

Figure 3-1
Preparing the
patient

WARNING: Do not attach the cuff to a limb being used for fluid
infusion. Cuff inflation will block the infusion, possibly causing

harm to the patient.

WARNING: Do not attach the SpO, probe to the same limb as the
blood pressure cuff. Inflating the cuff will stop the flow of blood,
which may cause the system to sound SpO, alarms or to indicate

incorrect SpO, values.

3. Route the hose from the cuff to the NIBP module so that it does not
kink, tangle, or limit access to the patient.

For a correct fit, the INDEX line must
fall within the indicated RANGE when
the cuff is wrapped around a

patient's arm.

]

il

Best resuits are obtained when the
cuff is centered over the bicep. In this
position, the air hoses should exit the
cuff towards the inside angle of the
elbow, or toward the front of the
shoulder.

Attach cuff to patient level with the
heart. Check index lines to ensure
correct fit.
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3/Making the Patient Connections

Making the respiratory gas module to patient
connections

Connecting the sample tube

1. Connect one end of the sample tube’s Luer connector to the connec-
tor labeled “sample inlet” on the respiratory gas module’s interface
panel. Ensure that the sample inlet connection is secure.

2. Attach the sample tube to the Luer fitting of the patient circuit
adapter. Ensure that the sample tube fits securely into the patient
circuit adapter.

3. Place the patient circuit adapter at the proximal end of the patient
circuit.

4. Ensure that the sample tube assembly iz in good condition. If not,
replace with a new sample tube assembly. Some purging may occur
if the sample tube assembly is changed while the monitor is in
operation.

trap is more than half full. Failure to empty the trap may allow it to
fill while monitoring a patient and cause the monitor to stop
sampling gas.

c CAUTION: Empty the fluid trap before each use or whenever the

5. Make sure a good filter is in place on the module’s interface panel

6. Ensure that the sample exhaust is connected to the gas scavenging
system or returnad to the patient circuit.

Making the SpO, connections

Ear, finger, or flex probes connect the patient to the patient interface
panel, which routes the patient signals to the oximseter module.

CAUTION: SpO, data is not collected when electrosurgical interference
is detected. If long periods of interference exist, the values of the SpO,
and Pulse Rate displays are shown as dashes.

CAUTION: Avoid storing the monitor and probes at temperatures -
outside the following range: -20°C to 60°C (4°F to 140°F).

CAUTION: Do not expose the SpO, probe detector to strong ambient
light while it is being used to monitor a patient. A poor signal may
result.

WARNING: The SpO, probe provides electrical isolation. Do not use
cracked or broken probes.

> B> P

Deciding which probe to use

Finger Probe The finger probe is recommended for routine monitoring. It is also pre-

ferred when the patient has a very small ear lobe or poor blood circula-
tion.
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3/Making the Patient Connections

blood pressure cuff. Valid data will not be received. Attach a probe to

f CAUTION: Do not attach an SpO, probe to a imb having an inflated
the limb opposite the site used for the blood pressure cuff.

Flex probe The Flex probe is recommended for

¢ long term monitoring,

e. probe sites that are difficult to reach with the ear or finger probes
and

e transport monitoring situations.

WARNING: When attaching the probe to the patient, apply as little
pressure as possible to the probe site. This is particularly important in
neonatal applications.

WARNING: Patient condition may require changing the probe site
periodically. This should diminish the possibility of pressure necrosis
of the probe site.

> P>

Ear probe The ear probe is recommended for use:

¢ during surgical procedures when the hand is not accessible,
¢ when significant hanad or finger motion is expected.

WARNING: The ear probe should be moved periodically to the opposite
ear if it is used for long term monitoring.

>

Flex II Probe The Flex II probe is recommended for use on neonates and pediatrics.
WARNING: LEDs (Light Emitting Diodes) in the probe generate a small
amount of heat as a by-product of light emission. Although producing a

minimal rise in temperature, the probe site should be chechked periodi-
cally, at least every two to four hours in long-term monitoring, particu-
larly in neonatal applications.

Figure 3-2 Flex Probe

SpO, probes

Ear Probe

Finger Probe
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3/Making the Patient Connections

Connecting and disconnecting probes

Connecting Grasp the probe plug with the probe locking clip facing up and insert it

a probe into the socket labeled “oximeter probe” on the patient interface panel.
The probe locking clip should "click” as you seat the plug into the socket.
WARNING: Use only the SpO, probes supplied by Ohmeda. Check the
Identification Number/Serial Number Tag which is located on the cable

near the connector. The model number must read: MOD 8123-00X or
8121-00X (X represents a digit from 1 through 7).

Disconnecting Grasp the probe plug with your thumb on the probe locking clip. Push

a probe down on the locking clip with the thumb and pull the probe plug from
the connector.
CAUTION: Do not apply tension to the probe cable. Probe damage may
result.

Plug Number Tag

Figure 3-3

SpO, locking [ —— T

clip, plug, and S—

number tag

Attaching a finger probe

Remove from the patient's fingers any nail polish, artificial nails, or long
nails, any of which may diminish light levels and result in a poor signal.
Remove fingernail polish before using the finger probe. If the fingers have
artificial or long fingernails that can't be removed, use an ear probe.

Proper coverage of the photodetector is essential. Use the finger that
best covers the photodetector and seats properly in the probe lower-half
housing.

Clean the probe surface before and after use on each patient. (See
“5/Maintaining and Calibrating the System” in “"Reference.”)

To attach the finger probe, insert the patient’s finger into the probe
housing until it touches the raised finger stop on the inside lower half of
the probe. Be certain that the surface of the finger covers the detector
window inside the lower half of the probe. The hand should be relaxed.
See figure 34 for the correct attachment of the finger probe.

To additionally secure the probe on the finger, wind a piece of tape, such
as 3M Transpore' Tape, once around the finger and the strain relief.

“Registered trademark of 3M, 8t. Paul, MN 55144
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3/Making the Patient Connections

c WARNING: Do not cut off blood circulation.

To determine if the probe is attached correctly and if the display data is
verifiable, see "SpO, Signal and data validity"” in “6/Starting Operation.”

Figure 3-4
Attaching a
finger probe

Attaching an ear probe

Clean the probe surface before and after use on each patient. (See
“5/Maintaining and Calibrating the System" in “Reference.")

Massage the ear lobe with an isopropyl alcohol (70%) pad or rubefacient
cream for 20 to 30 seconds to increase perfusion. Rubefacient cream is an
agent that causes a reddening of the skin by producing local vasodila-
tion. Such agents can be purchased over-the-counter and should contain
10 percent to 30 percent methyl salicylate and two percent to 10 percent
methol. Strong vasodilator cream such as nitroglycerin paste is not
recommended.

Refer to figure 3-6 for correct placement of the ear probe.

Center the probe on the fleshy part of the ear lobe. To avoid poor signal
results, be certain that the detector window is fully covered by the lobe
tissue and is not exposed to room light.

The ear probe should not be positioned where cartilage is present nor
should it press against the side of the head.

Use the ear probe stabilizer to position and secure the probe on the
patient. Insert the ear probe stabilizer into the hole on the ear probe
housing. Then place the ear probe and stabilizer on the ear.

To determine if the probe is attached correctly and if the display data is
verifiable, see “SpO, Signal and data validity” in “6/Starting Operation.”
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Figure 3-b
Attaching the
stabilizer to
the ear probe

Stabilizer
Stabllizer
Attachment Hole

Stabilizer
Figure 3-6
Placement of
the ear probe
on the ear lobe

/ Detector
Emitter ;

Probe
Cable

Attaching a flex probe to an adult

The suggested probe site is a finger. Proper coverage of the Flex Probe
detector is essential. Use the finger that best covers the detector.

1. Clean the surface of the probe before and after each use. (See
“Cleaning and sterilization,"” in “5/Maintaining and Calibrating the
System” of “Reference”).

2. Remove the center strip of protective paper from the disposable
adhesive wrap.

3. Gently flatten the flex probe if necessary. Place the probe back side
on the center of the wrap with the probe emitter end towards the
tab. Press the probe firmly onto the adhesive surface.

4. Remove the remaining protective paper from the wrap.
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Figure 3-7
Removing the
center strip

from the flex
probe’'s adhesive
wrap

5.

Center the probe emitter (the end without the cable) over the finger-
nail. Secure the wrap tab onto the finger.

Curving the Flex Probe around the end of the finger, place the detec-
tor flush against the finger pad. Ensure that the probe cable comes
out at the bottom of the finger. Check that the detector and emitter
blocks are directly opposite each other and have good contact with
the finger.

Pinch the wrap down on the sides of the finger. Do not fold the sides
down. This may cause an overly tight wrap, which could result in a
poor signal.

Alternately wrap the bottom sides of the adhesive wrap over the top
of the finger (nail side).

To determine if the probe is attached correctly and if the display data
is verifiable, see “SpO, Signal and data validity” in “6/Starting
Operation.”

Figure 3-8 Emitter

Placing the Tab
SpO, flex probe

on adhesive

wrap Detector /
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Figure 3-9

A SpO, Flex
probe mounted
on adhesive
wrap

Figure 3-10 Wrap

Placement of Tab Emitter
a SpO, Flex

probeon a

finger

Detector

Figure 3-11
SpO, probe
adhesive wrap
pinched on
finger sides
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Figure 3-12
End view of
SpO, flex probe
and wrap
around finger

Emitter

Detector

Removing a Flex Probe from an adult

1. Unfold the sides of the disposable adhesive wrap.

2. Lift the wrap tab off the finger.

3. Loosen and gently pull the probe and wrap from the finger.

4. Unfold the wrap.

5. To prolong the Flex Probe's life, use the following technique to
remove it from the disposable adhesive wrap. Grasp the emitter

block and gently pull the probe from the wrap. Do not pull on the
cable when separating the probe from the wrap.

6. The adhesive wrap is intended for only a single use. Apply the probe
to a new adhesive wrap with each successive use.

Figure 3-13
SpO, Flex probe
wrapped on a
finger
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Figure 3-14
Removing SpO, Detector

Flex probe from ‘ Emitter
adhesive wrap
" T \ L — |

Emitter

Disposable
Adhesive Wrap

Detector

Attaching a Flex II Probe (for neonates and
pediatrics)

The Flex Probe is a reusable probe designed for use with neonates or
pediatrics.

The probe site choice will vary depending on the size of the infant and
the site availability. Any site producing a verifiable signal can be used.
Some suggestions are the palm, sole of the foot, ankle, calf, and forearm.
Additional sites in larger patients are the big toe, thumb, and outer
aspect of the foot near the little toe.

Important: When attaching the probe to the patient, apply as little pressure as
possible to the probe site. This is particularly important in neonatal
applications.

WARNING: Patient condition may require changing the probe site
periodically. This should diminish the possibility of pressure necrosis
of the probe site.

WARNING: Exercise extreme care to ensure continued circulation
distal to the probe site after application.

WARNING: LEDs (Light Emitting Diodes) in the probe generate a small
amount of heat as a by-product of light emission. Although producing a
minimal rise in temperature, the probe site should be checked periodi-

cally, at least every two to four hours in long term monitoring, particu-
larly in neonatal applications.

> B

12020119000  06/31/90 3-11



3/Making the Patient Connections

To attach
the probe

A\
I\

If you want to use
adhesive disks

> P

1.

Clean the probe surface before and after each use. (See “Cleaning
and sterilization,” in “5/Maintaining and Calibrating the System" of
“Reference.”)

Place the probe detector on the bottom of the foot. The detector
should be flush against the probe site and fully covered. Optional
adhesive disks can be used; see the instructions on adhesive disks in
step 4.

Place the probe emitter on top of the foot. The probe emitter and the
probe detector should be opposite each other.

When using the foot as a probe site, the signal strength is best when
the probe is placed close to the toes. With extremely small feet, place
the probe toward the heel of the foot for good coverage.

Select a piece of wrap and apply it once around the foot to hold the
probe in place.-

WARNING: When using a Flex probe, do not cut off circulation.
The adhesive disk is an optional item for use with the Ohmeda Pulse
Oximeter probes. It facilitates easy, initial placement and a flush

patient/probe interface.

WARNING: Where patient skin is fragile or sensitive to adhesive
tape, do not use the adhesive disks.

a. Remove adhesive disks from the holder.
b. Place one disk on the probe emitter.
c. Place another disk on the probe detector.

d. Make sure the colored disk tab does not cover the emitter or the
detector surfaces.

e. Remove the protective paper cover from the disks before mount-
ing the probe at the site.

The probe can be further isolated from patient motion by taping the
probe cable to the patient surface three to six inches from the probe
head.

WARNING: Exercise extreme care to ensure continued circulation
distal to the probe site after application.

CAUTION: Do not apply tension to the probe cable. Probe damage
may result.

To determine if the probe is attached correctly and if the data is
verifiable, see “SpO, Signal and data validity" in "6/Starting Opera-
tion."”

After monitoring, remove the wrap, probe, and the adhesive disks if they
were used. The adhesive disks are intended for one-time use only; apply
new adhesive disks to the probe with each use.

3-12
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Figure 3-16
Flex Probe,
emitter and

detector Emitter

Detector

Figure 3-16
Flex Probe
applications

Figure 3-17

Applying
adhesive disks
to the Flex probe
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4/Using the Display Pod

In this section

The display pod's powerup sequence 4-2
Selecting the display pod's functions 4-4

To get on-screen help 4-6

Using the on-screen preoperative checklists 4-7
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The display pod’s powerup sequence

Whenever you switch on the system, the display pod will automatically
copy its operating software from a storage area (called a “RAM disk") to
a portion of memory that it uses during normal operation. Then, before
displaying the data and utility screens, the system will perform certain
system tests. These tests, and the loading of the system software, take
about 30 seconds to complete.

Figure 4-1
The display
- pod

Lot Diapiny
Eriscuian
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The normal
startup
sequence

If the system
does not display
the display's
normal startup
screen or if it fails
a powerup test

To reload the

system
software

A

When you switch on the Ohmeda Modulus CD Anesthesia System, it will
display:

Ohmeda Moduluse CD e o
Anesthesia System

Software Version xx.xx
Self test in progress —> Please Wait

Once the system has completed its internal tests, it will display the first
of the preoperative checklist screens. (See the next section to use the
preoperative checklist.)

If any of these tests cannot be successfully completed, the system will
display an error message. Write down the number of any error messages
the system displays. These error messages are used by service personnel
when troubleshooting the system.

Because the Ohmeda Modulus CD Anesthesia System's operating
software is stored in the system's electronic memory, normally you
shouldn't have to have the system software disk in the disk drive to start
up the system. It is possible, although rare, for the information stored in
RAM-disk memory to be corrupted.

If the system does not display the powerup screen, followed by the
Preoperative checklist, you must use the "system” software disk to
reload the operating software.

1. Move the system master switch to standby. (Whenever you switch
the system standby, then on, always leave the system in standby for
at least five seconds.)

2. Insert the disk labeled “system" into disk drive one, which is on the
side of the display pod.

CAUTION: When inserting a disk, make sure that the bottom of the
disk—the part with the metal hub—faces the front of the gas
machine. If the disk does not go into the disk drive smoothly, check
to make sure both that the disk is oriented correctly and that
another disk is not in the drive. Do not force the disk into the disk
drive. Forcing a disk into the disk drive may damage the drive.

3. Move the system master switch to on. Loading the operating soft-
ware from disk will take about three minutes.

4. After using the system, remove the system disk; this will make
starting the system faster next time. If, next time you use it, the
system will not start without the system disk in the disk drive, see
“Rebuilding the display pod's RAM disk"” in “5/Maintaining and
Calibrating the System" in “Reference.”
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Figure 4-2
Inserting the system
software diskette

Selecting the display pod's functions

Selecting any of the system's functions is usually as simple as pressing
the key for that function. For example, to display the ventilation page,
just press:

Vent

The system will then display the ventilation information on the lower
screen.

Certain functions, however, require a preexisting condition before you
can select them. Before you can select the polygon display, for example,
the alert zones must be active. If you attempt to select a function that
requires a preexisting condition, the system will display a message
reminding you of the preexisting condition that is needed.
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Moving from
function
to function

Moving from
page to
page within
a function

Keys that
control
multi-page
functions

Figure 4-3

Series of pages

Keys on the display pod are grouped by function. The “upper display
format" keys, for example, control the way information is displayed on
the top screen. The “"lower display selection” keys control the
information that is presented on the lower screen. Some other keys, such
as “alarm silence” and "alert zones," affect only certain information
displayed on certain screens. And some keys, such as “hold"” don't affect
the displays at all. To exit a displayed function, just press any other key
that controls a function that is displayed on the same screen. For
example, to exit the ventilation function, you could press “primary
display,” since the primary display appears on the lower screen. Pressing
“numeric,” however, would have no effect on the lower screen since the
numeric display appears on the upper screen.

Some of the system's functions have more that one display—or “page”"—
associated with them. Functions that include more than one page are
labeled with both the number of pages and the current page. The second
page of a four-page function, for example, will read "2 of 4" at the top of
the display. Keys that control these functions are marked with a special
“folded corner” symbol, which is at the upper-right corner of the keys. To
move from page to page in a function that is controlled by one of these
keys, press the key again. Each press of the key will move you to the
next page. When you reach the final page in the series, pressing the key
again will retum you to the first page.

¢ Manual (setup)
e QGraphic trend
e Digital trend

¢ Checklists

¢ Help
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Figure 4-4
“Multi-page” key

A

\ Multi-page
Indicator
Graphic
Trend

CAUTION: Do not use sharp objects to push the display pod's keys.
Sharp objects may puncture the pod's front panel, and may cause the
display pod to malfunction.

To get on-screen help

To get help

To exit the
help page

You can use the system's help key to display information about what the
system's keys do, what the system's displays mean, and other topics
pertaining to the system's operation. The information displayed on the
help pages is intended as a quick reference guide to the system, not as a
substitute for the in-depth descriptions included in this manual.

| %
Pross: | Hep

The system displays the help page, which includes a list of topics.

If the system displays “insert system disk,"” put the system disk into
the disk drive and press "help” again.

If you want information about a specific key, press that key. The
system will then display a page of information about that key. If the
help system includes more information about the topic, the top of the
page will read "1 of 2.” To move to the next page, press “help”
again.

If you want information about one of the topics that is listed on the
screen, use the left knob to highlight the topic, then press “hslp”
again.

To return to the original help page to get information on another
topic,

a. Press any key except “help."

&)
b. press:| Hep

The system again displays the first help page.

There are three ways to exit help pages.

If you are still on the first help page, use the left knob to highlight
“gxit help,” then press the help key.

If you are on any other help page, press any key except “help."

On any page, wait two minutes without pressing a key. The system
will automatically return to the screen that was displayed before you
selected help.

4-6
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Using the on-screen preoperative checklists

Whenever you power on the system, it will display the preoperative
checklists. These checklists are intended only to guide you through the
complete checkout procedure described in “Preoperative Checkout
Procedures."

When you first press “checklist” the system will display a table of con-
tents for the checklists. Repeatedly press "checklist” to move from each
page of the checklists to the next. Once you have completely checked the
system, press a key in the lower display group to exit the checklist.

Using the display pod's setup pages

jEEm—
==

Manual setup
page variables

Auto setup
page variables

System variables, such as screen brightness and alarm audio volume,
that are not nommally set during a case are adjusted through the manual
setup pages. These variables inclhude:

e Agent selected to be measured

¢ Alarm audio volume

¢ Pulse audio volume

¢ Display brightness

e Ventilation alarm source (tidal volume or expired volume)

e Respiratory rate alarm source (automatic, volume monitor, or CO,
monitor)

e NIBP patient mode (adult/pediatric or neonatal)

¢ SpO,/NIBP interface (automatic, on, or off)

¢ SpO, response timing (3, 6, or 12 per second periods)
¢ Alarm limit display (on demand or continuous)

¢ Printer logging interval

e Time and date

In addition to the variables set in the manual setup page, the auto-setup
page sets:

e Alarm limits
e Zone widths
¢ Trend durations

You can set these variables either individually through the two manual
setup pages or as preset groups through the auto-setup page. In the
manual setup pages you will use the display pod knobs to step through
and adjust any of the variable settings you want to change. In the auto-
setup page you will use the left knob to choose one of twelve preset
groups of variables. For example, group one might set the anesthetic
agent to halothane, the ventilation alarm source to tidal volume, and the
blood pressure alarm source to diastolic, while group two might set the
agent to enflurane, the ventilation alarm to end tidal, and the blood
pressure alarm to mean average pressure; the variables set in these
groups can be adjusted by authorized, trained personnel.
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Using the manual setup pages

Pressing "setup” displays the first of the two manual setup pagss, which
let you set variables not normally adjusted during a case. Although the
following procedure describes setting all of the variables in the order
they appear on the setup pages, you can set any number of variables in
any order. When you are ready to implement the changes you've made
and exit the setup page, press any key.

The default When you first power on the system, before you use the marual or auto
settings setup pages to set the system's operating parameters, the system uses a
set of default settings for these parameters. In the following instructions,
the default settings are shown in italics.
[N
Select the first 1. Press: |Mamual
setup page
The system displays setup page one. If you do not want to set all of
the setup page variables, skip to those you do want to set.
Choose an 2. Use the left knob to highlight “anesthetic agent.”
agent to
measure
3. Use the right knob to move the cursor from “agent?” to "iso,” “enf,"
or “hal.”
This tells the respiratory gas monitor to measure either isoflurane,
enflurane, or halothane.
Set the alarms’ 4. Use the left knob to highlight “alarm volume."
audio volume .
5. Use the right knob to move the cursor to an alarm volume level from
one to seven. (The default is “3.")
As you move the cursor, the system sounds the alarm volume that
will be used for the display-pod warning alarms.
Set the pulse 6. Use the left knob to highlight “pulse volume."
audio volume
7. Use the right knob to move the cursor to “off " or a pulse volume level
from two to seven. (The default is "4.")
As you move the cursor the system sounds the pulse volume that the
display pod will use. Move the select cursor off of “pulse volume" to
silence the tone.
Set the display 8. Use the left knob to highlight “display brightness.”
brightness
9. Use the right knob to move the cursor to a brightness level from one
to seven. (The default is “4.")
As you move the cursor the system displays the brightness level that
will be used. To prolong the lives of the display pod's CRTs, set the
brightness to the lowest level that you find comfortable in the ambi-
ent light with which in the system will be used.
4-8 12020110000  06/31/80
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Choose a source
for the ventilation
alarms

Choose a source
for the respiratory
rate display

Move to the
second setup

page

Choose the
NIBP monitor's
patient mode

Choose the
SpO,/NIBP
interface

Choose the SpO,
response time

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Use the left knob to highlight *vent alarm source.”
Use the right knob to move the cursor to "VT" or "VE."

This determines whether tidal volume or minute volume will be used
both to trigger ventilation alarms and as the ventilation reading
shown on the display pod.

Use the left knob to highlight “"RR source” (respiratory rate display
source).

Use the right knob to move the cursor to “auto,” “vol mon," or *"CO,
mon."”

Choosing "auto” tells the system to attempt to use the volume
monitor as the source, but to use the CO, monitor if the volume
monitor isn't providing an acceptable signal.

[N
Press: | Manual

The system displays setup page two.
Use the left knob to highlight “NIBP patient mode."”
Use the right knob to move the cursor to “adult/ped,"” or “neonatal.”

This setting determines both the maximum inflation pressure the
NIBP monitor will use and the set of NIBP alarm limits the system
will use. It also changes the blood pressure trend scale.

Use the left knob to highlight “SpO,/NIBP interface."
Use the right knob to move the cursor to “auto,” “on," or “off.”

Choosing “auto” tells the system to determine if the SpO, probe is on
the same limb as the NIBP cuff. Then (if the system determines that
the cuff and probe are on the same limb) certain oximeter-related
alarms are silenced while the cuff is inflated. Choosing “on" silences
most oximeter-related alarms while the cuff is inflated, whether or
not the cuff and probe are on the same limh. Choosing “off" tells the
system not to silence the oximeter-related alarms when the cuff is
inflated.

Use the left knob to highlight “SpO, response.”
Use the right knob to move the cursor to “3,” “6," or “12."

The number you choose sets the period in seconds over which the
system averages the SpO, readings, which are used for both the
heart rate and SpO, displays. Longer periods increase the number of
measurements that are used to determine the displayed values, but
decrease the frequency at which the values are updated.
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Display the
alarm limits
either
continuously
or on demand

Set the printer
logging interval

Set the real-time
clock and
calendar

Exit the manual
setup page.

Worksheets
and dates

21. Use the left knob to highlight “alarm limit display."”

22. Use the right knob to move the cursor to “on demand"” or "continu-
ously."”

“On demand” means that the alarm limits are displayed only when
you are adjusting them.

23. Use the left knob to highlight “printer logging interval.”

24. Use the right knob to move the cursor to “20s,” “1 min,” "3 min,” or
“5 min.”

This sets the intervals at which data is sent to the printer port.

25. Use the left knob to highlight “hour,” “minute,” “month,” “day,” or
llyear. ”

26. Use the right knob to set the time and date.

27. Press any other key or wait 15 seconds without making an adjust-
ment.

The system exits the manual setup page and stores any changes you
made.

Using the auto-setup page

The auto-setup page lets you quickly and easily modify all of the setup
page variables as well as the alarm limits, the zone widths, and the trend
durations. Rather than set these variables individually, as on the manual-
setup, trend, and alarm pages, on the auto-sstup page you can choose
one of twelve predetermined groups of settings, which can be custom-
ized by authorized, trained personnel. (See “Programming the auto-setup
page configuration sets” in “5/Maintaining and Calibrating the System"
of "Reference.”) , -

On the auto setup page is a list that can contain as many as fourteen
names. "Ohmeda default” will usually appear at the top of the list .
Selecting "Ohmeda default” sets the auto-setup page variables to the
system default values (see “System default settings” in the appendix of
“Reference").

Listed under “Ohmeda default” will always be twelve slots for custom-
ized variable group names, which should be set only by authorized
personnel. Your institution should determine which settings are most
appropriate for each variable group. These groups of settings and their
names should then be used consistently throughout your institution.
Your institution might, for example, name one group “Ob-Gyn," name
another “Cardiac,” and assign appropriate groups of settings for these
type of procedures. Your authorized personnel would then install these
names and groups of settings on all of the Ohmeda Modulus CD Anes-
thesia Systems in your facility.

To provide a record of these settings, worksheets are provided in the
reference volume's appendix. Next to each name on the list is a date that
indicates when each setting group was customized. Before selecting any
group, check its date against the date on its worksheet. If these dates do
not match, do not select that group.

4-10
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Check the 1. Make sure the printer cable connects from the system’é serial
printer communication port to the printer. (See “1/Working with Data” in
“Reference” for instructions on connecting a printer.)

2. Before switching on the printer, check your paper supply and set the
paper so the printer will start printing at the top of the page. (Many
types of printers can be damaged if—while the printer is powered—
you use the platen knob to advance the paper. Whenever you manu-
ally advance your printer's paper, either switch off the printer, or
take the printer “off line” (most printers have an “on line” button),
then press the “line feed” button (which most printers also have).
Refer to your printer's manual to find the best way to load and
advance paper.

Prepare the 3. Switch on your printer. If the paper is not correctly aligned with the
printer top of the page, take the printer “off line,” then press the “line feed"
button to advance the paper to the top of the page

4. Make sure your printer is on line. (Your printer's “on-line"” indicator

should be lighted.)

Set the interval 5. If you have already set the printer logging interval, or if you want to
at which data use the default interval of three minutes, skip to step 6.
will print

[X

a. Press: |Manual
The system displays the first manual setup page.

1\

b. Press: |Manual
The system displays the second manual setup page.

c. Use the left knob to highlight “printer logging interval.”

d. The system can send sets of data at intervals of 20 seconds, one
minute, three minutes, or five minutes. Use the right knob to
highlight either “20 sec," “1 min,” 3 min,"” or “5 min."”

Display the Printer
printer 6. Press:
instructions m

The system displays:

Turn on printer and check paper supply.

Align printer head to top of page.

Set Printer Logging Interval on page 2 of Manual Setup.
Press Printer Logging On/Off key again to start logging.

Printer

7. Press: m

Because the system keys printing to even intervals on the real-time
clock, the system may not start printing right away. When the sys-
tem clock coincides with the interval you selected the system will
start printing.
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To print a 8. Normally the values the system prints are averaged over a 20-second
“snapshot” of period. To immediately print a set of unaveraged values,

the current

patient data

Event
Press: | Marker

The system prints “event number x" followed by the measured data
and the time at which you pressed “event marker.” Then, when the
next normal interval occurs, the system continues logging averaged
data.

Logging data to a disk

When you use disk logging, an alphanumeric representation of the
system settings and displayed measured data is stored on a formatted
3.5 inch disk. The system stores this data as a tab delimited ASCII text
file. (See “1/Working with Data” in “Reference” for details on disk
logging and formatting disks.) Data is stored at 20-second intervals and
whenever the NIBP completes a measurement cycle.

Beginning data logging

1. If the system boot disk is in the disk drive that is located on the side
of the display pod, removae it and store it in a safe place.

Inserta 2. Insert a formatted 3.5 inch disk that is not write-protected into the

formatted disk disk drive. Insert the disk so that its notched corner is up and enters
the disk drive first and the back of the disk (the side with the metal
hub) is toward the front of the anesthesia machine. (See "1/Working
with Data"” in “Reference.")

Start logging Disk
data 3. Press: m

Because the system keys data storage to even 20-second intervals on
the real-time clock, the system may not start recording right away.
Whaen the system clock reaches an even interval, the system will
start recording.

Figure 4-6
Ingserting a
disk into the
disk drive
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To store a
“snapshot” of
the current
measured data

If the system
displays:

Remove System
Disk Replace With
Formatted Disk
Disk Not Formatted

Replacs With
Formatted Disk

Disk Full

Disk Drive Empty
Install Formatted Disk

Disk Write
Protected Install
Formatted Disk

Disk Near Full

Disk Write Fail

4 Normally the values the system stores are averaged over a 20-second
period. To immediately store a set of unaveraged values,

Event
Press: | ariesr

The system stores “Event Number x" and the measured data and
time at which you pressed “event marker.” Then, when the next
normal interval occurs, the system continues printing averaged data.

During data logging to disk

To remind you that it is logging data to disk, the system lights the green
LED that is on the "disk logging on/off" button. If, after you press “disk
logging," a condition occurs that prevents the system from properly
storing data on the disk, the system will extinguish the green LED and—
to help you solve the problem—will also display a message on the upper
screen. For example, if you haven't placed a disk in the disk drive, the
system will display “disk drive empty, install formatted disk."

A disk that contains the system's operating program is in the disk drive.
Remove the system disk and store it in a safe place. Insert a formatted
disk into the disk drive.

The disk in the disk drive is either not formatted or is not formatted
correctly. Most disks are sold unformatted; you must format these disks
to either the standard IBM®* 720k or 1.44 meg convention.

(See “1/Working with Data" in “Reference.”) Insert a formatted disk into
the disk drive.

The disk in the disk drive cannot hold any more data. (Typically a disk
will last for about nine hours of data logging.) Remove the disk, move its
write-protect tab to the “read only" position (see “1/Working with Data”
in “Reference.”), and store the disk in a safe place. Insert a new, format-
ted disk into to the disk drive, then press “disk logging on/off."

Insert a formatted disk into the disk drive.

The write-protect tab on the disk is in the read only position. This sliding
tab’s position tells the system whether it is allowed to write data onto
the disk. Remove the disk from the drive and slide the tab to the “write"
position.

The disk has 50 kilobytes or less space left. (Typically a new disk will last
for about nine hours of data logging. Fifty kilobytes will last about thirty-
five minutes.) Press “disk logging on/off" to stop data logging. Remove
the disk, move its write-protect tab to the “read only position (see "1/
Working with Data"” in “Reference”), and store the disk in a safe place.
Insert a new, formatted disk into to the disk drive, then press "disk
logging on/off” to restart logging (the system will start a new file).

The disk is damaged in such a way that the system cannot write to it.
Remove and discard the bad disk. Insert a new, formatted disk into the disk
drive, then press “disk logging on/off" to restart logging (the system will
start a new fils),

*Registered Trademark of International Business Machines Inc.
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Stopping disk logging

Removing a disk from the disk drive while data logging is on can result in j
both damage to the disk and the loss of data that is on the disk.

CAUTION: To avoid damaging disks and losing data, always properly
stop data logging and ensure that the disk drive’s light is off before
removing the disk from the disk drive.

If you want to remove a disk while the “disk logging on/off" button's
green LED is lighted (indicating that the system is storing data on the
disk), or if you just want to stop data logging,

Disk
press: | Loty
The system extinguishes the “disk logging on/off" button's green LED.
To remove a To eject a disk from the disk drive (after making sure that data logging is
disk off), open the disk drive's cover, then press the button at the top of the
drive.
Figure 4-7
Disk drive's

eject button

Eject Button
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In this section

Using the ventilator's setup page 5-1
If the display pod is functioning 5-1
If the display pod is not functioning 5-3
Setting the inspiratory pressure imit 5-5
Additional alarms controlled by the ventilator's front panel 5-6
Using the backup mode 5-7

Using the ventilator's setup page

In the setup page the ventilator's front panel controls are used to set
parameters not normally adjusted during a case, such as the ventilator's
screen contrast and the audio setting. If the display pod is not function-
ing, the ventilator's setup page will also control the oxygen sensor’s
calibration.

When you first enter the setup page, the ventilator displays its model
number, the set drive gas (*O" for oxygen and “A" for air), the version
number of the software it is using and the language selected (because
the ventilator's software also accommodates languages other than
English). The ventilator then lets you adjust the status of reverse flow
detection, the screen's contrast, the alarm volumse, and, if the ‘display pod
is not functioning, the oxygen sensor's calibration. These parameter set-
tings are saved even when the system is off. To adjust the setup parame-
ters, turn the flow dial. To move from one parameter to the next, press
the alarm silence button.

To exit the setup page, either repeatedly press the ventilator’s alarm
silence button to move through all the steps or, before you reach the final
setup page step, move the mechanical ventilation switch to on. When the
ventilator exits the setup page, it will first store any changes you've
made, then it will exit the setup page and begin normal operation. As the
ventilator exits the setup page it will beep once and display “check
settings.” Although you must press the inspiratory pause button to
begin using the setup page, the ventilator maintains the inspiratory
pause function's original state.

If the display pod is functioning
1. Move the mechanical ventilation switch to off.

2. If the anesthesia system's master switch is in standby, switch it on.

Figure -1
The ventilator's

setup page

FLOW KMOEB TO SET
FELWFLOM ALM O
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5/Using the Ventilator

A

Setting the
reverse flow
alarm status

A

Setting the
screen contrast

3.

Press and continue to hold down the alarm silence button, then press
the inspiratory pause button. Release both buttons.

The ventilator displays:
7850 REV sxc¢ocx 70
ENGLISH

WARNING: Pay attention to the model, software revision number,
drive gas, language, and altitude setting shown on the setup page.
If the language displayed is other than “English,” if the model is
other than *7850," or if the drive gas abhreviation is other than
/0" (for oxygen) have an Ohmeda-trained service representative
reset the ventilator. Other languages, models, and drive gases have
associated operating parameters that are not described in this
manual.

Press: x {on the ventilator).

The ventilator displays:
FLOWKNOB TO SET
REV FLOW ALMON or OFF

If you are are using the volume sensor at the proximal end of the "Y”
connector in the patient breathing system, you may want to disable
the reverse flow alarm, which, in that position, can be triggered by
normal breathing. See “5/Making the Monitoring Connections" in
“Setting Up" for information about installing the volume sensor.

WARNING: Do not disable the reverse flow alarm if the sensor is
mounted in the distal position of the expiratory limb; in this posi-
tion the alarm provides valuable information about possible breath-
ing-system malfunctions.

To disable the reverse flow alarm, turn the flow knob clockwise until

the display changes to off. When you are ready to move to the next
step,

Press: K

The ventilator displays:
FLOWKNOB TO
SET CONTRAST: xx

If you want to adjust the LCD screen's contrast, turn the flow dial. As
you turn the dial, the ventilator will show a one-to-ten scale that
indicates the screen contrast that will be used during normal opera-
tion. For best results, set the room lighting to the level that will be
used while you are operating the ventilator. When you are ready to
move to the next step,

5-2
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5/Using the Ventilator

Setting the
audio volume

Figure 5-2
The ventilator's
setup page

Press: x

The ventilator displays:
FLOW KNOB TO SET
AUDIO VOLUME: xx

If you want to adjust the audio volume level, turn the flow dial. The
displayed number represents, on a scale of one to ten, the current
volume level, which is also sounding. As you turn the dial, the venti-
lator will change the tone’s volume and the displayed number to
indicate the level that will be used during normal operation. When
you are ready to move to the next step,

Press: ﬁ

The ventilator silences the alarm and displays:
CHECK SETTINGS!

Any changes you selected are implemented (the inspiratory pause
button retains the state it was in when you selected the setup page).

If the display pod is not functioning

1,

2.

Move the mechanical ventilation switch to off.

If the anesthesia system's master switch is in standby, switch it on.

Press and continue to hold down the alarm silence button, then press
the inspiratory pause button. Release both buttons.

The ventilator displays:
7858 REV xxwxx 70
ENGLISH

FLOW EHOB TO SET

REL FLOW Al o
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'5/Using the Ventilator

A

Setting the
reverse flow
alarm status

A

Setting the
screen contrast

WARNING: Pay attention to the model, software revision number,
drive gas, language, and altitude setting shown on the setup page.
If the language displayed is other than “English,” if the model is
other than **7850,” or if the drive gas abbreviation is other than
“/Q" (for oxygen) have an Ohmeda-trained service representative
reset the ventilator. Other languages, models, and drive gases have
assoclated operating parameters that are not described in this
manual.

Press: x (on the ventilator).

The ventilator displays:
FLOWKNOB TOSET
REV FLOW ALM ON or OFF

If you are are using the volume sensor at the proximal end of the “Y"
connector in the patient breathing system, you may want to disable
the reverse flow alarm, which, in that position, can be triggered by
normal breathing. See "5/Making the Monitoring Connections” in
“Setting Up" for information about installing the volume sensor.

WARNING: Do not disable the reverse flow alarm if the sensor is
mounted in the distal position of the expiratory limb; in this posi-
tion the alarm provides valuable information about possible breath-
ing-system malfunctions.

To disable the reverse flow alarm, turn the flow knob clockwise until

the display changes to off. When you are ready to move to the next
step,

Press: X

The ventilator displays:
FLOW KNOB TO
SET CONTRAST: xx

If you want to adjust the LCD screen's contrast, turn the flow dial. As
you turn the dial, the ventilator will show a one-to-ten scale that
indicates the screen contrast that will be used during normal opera-
tion. For best results, set the room lighting to the level that will be
used while you are operating the ventilator. When you are ready to
move to the next step,

Press: x

The audio alarm sounds continuously and the ventilator displays:
FLOW KNOB TO SET
AUDIO VOLUME: xx

—
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5/Using the Ventilator

Setting the
audio volume

Setting the
O, calibration

7. If you want to adjust the audio volume level, turn the flow dial. The
displayed number represents, on a scale of one to ten, the current
volume level, which is also sounding. As you tum the dial, the venti-
lator will change the tone’s volume and the displayed number to
indicate the level that will be used during normal operation. When
you are ready to move to the next step,

Press: x

The ventilator silences the alarm and displays:
FLOWKHOB TO SET
02 CAL: ¢

8. Do not touch the flow knob unless you are prepared to properly cali-
brate the oxygen sensor. If you want to adjust the sensor's calibra-
tion, see “5/Maintaining and Calibrating the System” in “Reference."

Press: X

The ventilator beeps once, enters the monitoring mode, and displays:
CHECK SETTINGS!

Any changes you selected are implemented (the inspiratory pause
retains the state it was in when you selected the setup page).

Setting the inspiratory pressure limit

Figure 5-3

The inspiratory
pressure limit
dial

Use the ventilator's inspiratory pressure limit dial to set the inspiratory
Pressure limit. Press the inspiratory pressure limit dial as you turn it.

Anytime you change the value of the inspiratory pressure alarm’s set
points, the system will display the new limit in two places: on the
ventilator's screen and as a “U”-shaped symbol on the display pod's
analog display.
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5/Using the Ventilator

To set the
inspiratory
pressure limit

1. If the anesthesia system is in standby, move the mechanical ventila-
tion switch to off before moving the system master switch to on.

2. Switch on the anesthesia system, if it is not on already.

3. Use the inspiratory pressure limit dial to set the inspiratory pressure
limit.

As you push and turn the inspiratory pressure limit dial, the ventila-
tor will display the maximum pressure limit setting. However, unlike
the other three control dials, just touching this dial will not generate
a display.

The ventilator will display a reminder if you set the inspired pressure
limit to more than 60 cm H,0. This pressure limit message is not dis-
played during mechanical ventilation. And if the inspiratory pressure
limit is exceeded, the display pod will display a ventilator-pressure-
limited message.

Additional alarms controlled by the ventilator's front

panel

The low
pressure
alarm

The reverse
flow alarm

A

In addition to the ventilation-related alarms set by the display pod, the
system also sets trigger points for three alarms based on the positions of
other front panel controls. These alarms are the low pressure alarm, the
reverse flow alarm, and apnea alarm threshold, which is linked to the
tidal volume setting.

The low pressure alarm activates if the airway pressure fails to change
by a value the ventilator sets. This level of change depends on the
setting of the inspiratory flow dial.

The ventilator generates a low prassure alarm if the peak airway pres-
sure fails to change during a set period by a value that varies proportion-
ally to the setting of the inspiratory flow dial. The amount of pressure
change required to prevent an alarm from triggering will vary between

4 cm H,0 to 9 cm H,0 to correspond to the inspiratory range of 10 liters
per minute to 100 liters per minute. This change is measured at a point
50 milliseconds after the peak airway pressure and at the end of me-
chanical exhalation. For example, if the inspiratory flow is set to 30 I/min,
the low pressure alarm will activate if the airway pressure change isn't
at least 5.1 cm H,O. But if the inspiratory flow is set to 80 1/min, the
airway pressure must change by at least 7.9 cm H,0 to keep the alarm
from activating.

Unlike the other alarms, the low pressure alarm is active only when
mechanical ventilation is switched on.

The threshold at which the system triggers the reverse flow alarm is tied
to the tidal volums level. If the tidal volume dial is set to 300 ml or more,
an alarm will activate if the ventilator senses 100 ml or more reverse
flow. If the tidal volumae dial is set to less than 300 ml, 20 ml or more
reverse flow will trigger an alarm.

WARNING: The reverse flow alarm can function correctly only if
reverse flow detection is enabled and the volume sensor cartridge is
working correctly and is properly placed in the distal position of the
expiratory Hmb of the breathing system.

5-6
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5/Using the Ventilator

The apnea
alarm

The volume threshold required to start or reset the apnea timer is also
tied to the setting of the tidal volume dial. For tidal volume settings
between 180 ml and 400 ml, the threshold varies linearly from 20 ml to
100 ml. For settings below 180 ml, the threshold is always 20 ml. And for
settings above 400 ml, the threshold is always 100 ml. If, however,
mechanical ventilation is off, the threshold required to reset the apnea
timer is 20 ml.

Using the backup mode

Apnea alarms

If the display
pod is
not functioning

If “pod link
failure” is
displayed

If the display
pod fails but the
system doesn't
switch to the
backup mode

When the display pod isn't functioning—whether during the pod’s
normal boot-up sequence, or because of either an AC power failure or a.
system failure—the system uses the backup mode to display certain
extra information on the ventilator's screen. Normally, if the display pod
fails, the system will automatically transfer this information to the
ventilator. Certain types of failures, however, will prevent the system
from sending information to the ventilator. During these types of failures,
you must move the display pod's power interrupt switch to off to manu-
ally send the backup-mode information to the ventilator. Even if the
backup-mode information is transferred automatically, you should still
move the display pod's power interrupt switch to off to clear the display
pod’s screens and help ensure reliable operation of the backup mode.

The backup mode displays data from the oxygen, SpO,, and volume
monitors. It also displays and sounds certain related alarms. These
alarms do not use the trigger points you set on the display pod. Instead
the backup mode uses a fixed set of trigger points. (See “The backup
mode” in “3/Theory of Operation”" and “Additional alarms shown on
ventilator's screen in the backup mode” in "4/The Alarm System” (both
in "Reference"”) for more information about the alarms used in the
backup mode.)

Unlike during normal operation, in the backup mode the apnea alarm that
is based on volume measurements cannot be disabled. Because the
respiratory gas monitor is not active in the backup mode, the apnea-CO,
alarm is not used in in the backup mode

During normal operation the display pod sets the low-minute-volume,
low-oxygen, and high-oxygen alarms. If, however, the display pod fails,
the ventilator will use default settings for these alarms. If the display pod
isn't working, the ventilator also displays the SpO, readings, heart rate,
and low SpO, alarm status. The settings are:

¢ High oxygen: Off

* Low oxygen: 18 percent
* Low minute volume: Off

* Low SpO,: 90

1. Press K (on the ventilator)

The system enters the backup mode

1. Move the “display pod interrupt switch” to off. The ventilator should
enter the backup mode and display (within a few seconds):

POD LINK FAILURE!

2. Press x (on the ventilator)
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6/Starting Operation

In this section

Setting the gas flow 6-1

Adjusting the flowtubes' backlighting 6-2

Setting the vaporizers 6-3

Setting the ventilation parameters, beginning ventilation 6-4
Adjusting the scavenging interface needle valve 6-6
Starting monitoring 6-7

Starting NIBP measurements 6-7
Over-pressure release 6-8

SpO, signal and data validity 6-8

Setting the gas flow

Each gas included on your anesthesia machine is controlled by a single
flow control valve. These flow control valves, which are above the pres-
sure gauges and below the flowmeters, are marked with the symbols for
the gases they control, and are color coded to match the backgrounds of
the corresponding pressure gauges and flowmeters. So that you can
identify it by touch, the knob for oxygen is fluted. The knobs for nitrous
oxide and any other gas are etched with a finer, cross-hatch pattern.

The Ohmeda Link 25 Proportion Limiting Control System connects the
oxygen and nitrous-oxide flow-control valves. This system is designed
both to ensure that any oxygen/nitrous-oxide mixture includes a mini-
mum of about 25-percent oxygen, and to help prevent the oxygen flow
from dropping below 50 ml/min.

WARNING: The Ohmeda Link 25 Proportion Limiting Control System
helps ensure only that oxygen/nitrous-oxide mixtures will have a
minimum (nominal 25 percent) oxygen concentration. Hypoxic mix-
tures may be delivered if gases other than oxygen, nitrous oxide or air
are used, or when operating at low oxygen flow rates. When using
carbon dioxide, hellum or nitrogen as an additional gas, make sure the
proportions of all gases are carefully adjusted in accordance with
accepted clinical practice. Gas mixtures within the breathing system
must be monitored when using these gases.

Flowmeters for each gas included in your system are mounted directly
above the corresponding flow control valves. The backgrounds of these
flowmeters are color coded to match the pressure gauges and control
valves. When you are using a flowmeter, read across the top of the
meter’'s float, which is inside the flowmeter's tube, to the scale to the
immediate right of the float.
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6/Starting Operation

Figure 6-1
The flow control
knobs and .
flowmeters . ‘)
Flowmeters
e
Flow Control |
Knobs
[P
I~
N
To set the gas 1. Switch the system on as described in "Powering on the system” in
flow “2/Preoperative Checkout Procedures.” Do not set the gas flow while
the system is in standby.

2. Tum the control knob for the gas whose level you want to set-Read
across the top of the flowmeters' floats.

Adjusting the flowtubes’' backlighting

The flowtubes' backlighting level control is at the right of the flowtubes.

Adjust the control for a level you find comfortable. If the systems AC

power is lost and you must operate using the system's backup batteries,

adjust the flowtubes' backlighting to the lowest acceptable level to )
conserve power.
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6/Starting Operation

Figure 6-2
The flowtubes’
backlighting
level control

Backlighting
Lavel Control

MNitrons

Ol

Setting the vaporizers

1. Check that the vaporizers are securely installed, as described in
"Checking the vaporizer” in “2/Preoperative Checklists."

2. Check the agent level shown in the vaporizer's sight glass. If the
agent is below the fil line, fill the vaporizer as described in "Filling
the vaporizers” in “2/Preoperative Checkout Procedures."

3. Set the carrier gas flow.

4. Squeeze the vaporizer's control release and turm the dial to the
setting you want to use.

Control Release

Figure 6-3
Vaporizer
controls

Flow Control

Valve Control
Lever

Key Lock —_—

Lever

Filler Port
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6/Starting Operation

Setting the ventilation parameters, beginning

ventilation

Figure 6-4
The control
module's
front panel

Set the ventilation parameters before moving the mechanical ventilation
switch to on. Because we recommend that you set the ventilator's
controls starting on the left and moving to the right, these instructions
describe setting the ventilator's controls from left to right. You can,
howaever, adjust the front panel dials in any order and independently. If
you do adjust either the tidal volume dial or rate dial without also adjust-
ing the inspiratory flow dial, touch the inspiratory flow dial to check the
new L.E ratio.

It is possible to adjust the controls for a combination of settings that will
result in a level the ventilator cannot deliver. If the combination of
settings results in & level the ventilator is not designed to deliver, a “vent
set error” alarm will be displayed. (See *Computing the ventilator's
control range " in “3/Theory of Operation” in “Reference"” for a descrip-
tion of the range of control settings.)

@ 125 T
h;"j] Faits

Mechanical Inspiratory
Venulation Tidal Volume Inspiratory Flow Pressure Lamat
"5, On 200 300

The measured tidal volume indicated on the screen may be different than
the level you set on the tidal volume dial. Under pressure gases compress
and certain breathing system components expand, which results in some
loss of tidel volume in the breathing system. Also, any fresh gas intro-
duced to the system will be measured by the vohume sensor in addition
to the gas the bellows assembly delivers. (For instructions on calculating
these breathing system losses and gains, see “Tidal volume compensa-
tion” in “3/Theory of Operation” in “Reference” for a description of the
range of control settings.)

You don't, however, have to manually calculate the compliance effect to
compensate for compliance losses. With the volume sensor correctly

6-4

1202-0119-000 O8/31/90



6/Starting Operation

To set the
ventilation
paramseters and
begin mechanical
ventilation

connected in the breathing system, adjust the tidal volume dial until the
tidal-volume reading on the system's screen indicates the volume you
want your patient to receive.

1.

Before connecting the ventilator to a patient, perform the preopera-
tive checkout procedures described in “2/Preoperative Checkout Pro-
cedures.” .
While the mechanical ventilation switch is off, set the inspiratory
pressure limit. (See “Setting the inspiratory pressure limit" in
“5/Using the Ventilator.")

Use the tidal volume dial to set the tidal volume.

The tidal volume dial lets you set the tidal volume from 50 milliliters
to 1500 milliliters. As you tum the dial, the ventilator will display the
tidal volume setting. To check the tidal volume setting without chang-
ing its value, just touch the dial; the ventilator will then display the
current tidal volume setting.

Use the rate dial to set the mechanical breath rate.

Turning the rate dial changes the breath rate used for mechanical
ventilation and displays the rate. The rate's range is two breaths per
minute to 100 breaths per minute in whols number increments.
Touching the rate dial will display the current rate on the screen.

Use the inspiratory flow dial to set the inspiratory flow rate. (The
position of the inspiratory flow dial also sets the low pressure alarm's
trigger point.)

The inspiratory flow dial lets you set the inspiratory flow rate, which
is continuously variable from 10 liters per minute to 100 liters per min-
ute. Whenever you adjust or just touch the inspiratory flow dial, the
ventilator will display the current I:E ratio, which the ventilator calcu-
lates based on the set inspiratory flow, tidal volume, breath rate, and
the status of the inspiratory pause function. Adjusting any of these
parameters will change the I:E ratio; to check the current I.E ratio,
touch the inspiratory flow dial.

Move the absorber's Bag/APL-Ventilator switch to “ventilator.”
Use the anesthesia system's oxygen flush valve to fill the bellows.

To start mechanical ventilation, move the mechanical ventilation
switch to on.

Always switch on the anesthesia system and set the control module's
front panel controls before switching on the ventilator.

WARNING: Switching on the ventilator before setting the controls
may result in inappropriate ventilation of the patient and may trip
alarms that relate to mechanical ventilation.

Once the ventilator is mechanically ventilating the patient, check the
tidal volume. (See “3/Theory of Operation” in “Reference" for informa-
tion about tidal volume compensation.) If necessary, adjust the front
panel controls to modify the ventilator's operating parameters. You
can adjust any of the front panel controls while the ventilator is on.
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Adjusting the scavenging interface needle valve

Figure 6-6
Adjusting the
scavenging
interface valve

When you are using the Ohmeda waste gas scavenging interface valve
assembly with a high-vacuum disposal system, you must adjust the
assembly's needle valve to prevent the reservoir bag from filling to
capacity.

1. Set the gas flow as described in “Setting the gas flow."

2. Adjust the assembly's needle valve so the reservoir bag oscillates
between half-full and completely collapsed during each normal
breathing cycle.

3. If the vacuum level for your scavenging system changes, readjust the
assembly’s nesdle valve.

.,

E“-—
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6/Starting Operation

Starting monitoring

Switching from
standby to
monitoring

A

Compensating
for cuff
placement

To start the
NIBP monitor

Until the system senses data from the patient, certain monitors, such as
CO, monitor, will be in standby. Other monitors, such as the oxygen
monitor, will start immediately. And one monitor, the NIBP module, must
be started manually.

¢ CO, and agent monitoring will start when the system senses
changes in the level of CO, that indicate two breaths within a 30-
second period. (See “3/Theory of Operation” in “Reference" for more
information about breath detection.)

* Volume monitoring will start when the system senses changes in
volume that indicate two breaths within a 30-second period.

¢ SpO, monitoring will start when the system has sensed 30 seconds of
continuous SpO, data.

* NIBP monitoring must be started manually
¢ Oxygen monitoring will start immediately
¢ Airway pressure monitoring will start immediately

Starting NIBP measurements

The displayed blood pressures indicate the patient's condition at the
time of the last measurement. Depending on the interval setting, up to 20
minutes can elapse between blood pressure measurement cycles. During
this time a patient's condition can change.

WARNING: The patient alarm determinations are not continuous but
are updated each time a blood pressure measurement is made. Set
shorter intervals for more frequent updating of the alarms and dis-
plays. :

Add 1.8 mm Hg (0.24 kPa) to the displayed readings for each inch that
the center of the cuff is located above the heart level of the patient.
Subtract 1.8 mm Hg (0.24 kPa) from the displayed readings for each inch
that the cuff is located below the heart level of the patient.

1. Before starting the NIBP module, connect the cuff to the patient
interface panel as described in “3/Making the Patient Connections."

2. Make sure you have selected a mode—whether adult/pediatric or
neonate—you want to use. You can use either the manual-setup or
auto-setup page to select an NIBP mode.

3. Make sure you have set the high and low blood pressure alarm limits
to match the patient's expected condition.

4. Select a measurement interval.

a. Press: |isterwl

The system displays page two of the setup page. NIBP interval is
highlighted.

b. Use the set knob to set the interval within the range of one
minute to 20 minutes.
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If no NIBP
measurements
are displayed

Suspending
monitor
operations

c. To exit the setup page, either wait 15 seconds without using a

display-pod control, or press one of the lower display selection
keys.

5. To begin NIBP measurements, press: | ®

The system automatically determines the systolic, diastolic, and
mean arterial pressures. The system will continue to take readings at
the interval you selected until you intervene by pressing “hold” or
“stat,” or until an alarm condition develops.

While a measurement cycle is in progress, the displayed pressure
values are from the previous measurement.

If the patient's blood pressure has risen significantly from the last
reading, the monitor will detect this condition and pump the cuff up
to a pressure high enough to occlude the artery.

If, for 20 seconds, the system does not receive any blood pressure data,
whether because the monitor is in "hold" or for any other reason, the
display pod will replace the NIBP data with dashes. If the monitor is
unable to determine blood pressure, refer to "8/Troubleshooting Guide."

6. To suspend monitor operations indefinitely,

press: | Hod

Over-pressure release

The NIBP module contains a system to limit maximum cuff pressure. If
pressure in the cuff rises to approximately 270 mm Hg, the over-pressure
switch opens, interrupting power to the module. When pressure in the
system has dropped sufficiently, the module again turns on and enters
the hold mode. If the cause of the over-pressure has not been corrected,
the module will continue to switch off whenever a measurement cycle is
initiated. In the neonatal mode, the system limits pressure to 235 mm Hg

A kink in the connecting hose, or squeezing the patient cuff while it is
inflated, can cause the system pressure to rise above 270 mm Hg when
the pump turns on. This can result in the NIBP module brisfly switching
off. .

SpO, signal and data validity

SpO, monitoring will start automatically when the system senses 30 sec-
onds of continuous SpO, data.

Five oximeter indicators are useful in determining that the probe is cor-
rectly attached to the patient and that the data is verifiable. They are:
* The sigmal strength indicator shows a strong signal.

¢ The plethysmographic waveform is strong.

¢ SpO, numeric value is shown on the display pod and is stable.

* The SpO, beep sounds with every heart beat.

e Heart rate is shown on the display pod.

—
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6/Starting Operation

Signal strength
bargraph

Plethysmographic
waveform

Sp0, numeric
display

Sp0, beep

Observe all five indicators simultaneously when you are verifying signal
strength.

The signal strength bargraph indicates the quality of the signal from the
SpO, probe.

The alarm message “low quality SpO, signal” appears on the display pod
{(or ventilator's screen in the backup mode) when the signal is question-
able. Check that the probe is properly attached to the patient. A remedy
may be to perfuse (massage) the probe site and reapply the probe, or to
select an alternate probe site.

Very dark pigmentation or a large distance between the probe emitter
and detector can reduce the signal strength and result in a poor signal. If
the signal strength is half-scale or less, a probe site with a shorter
distance between the emitter and the detector might be a possible
solution.

You should be able to easily identify the plethysmographic waveform.
Although the waveform shape may vary from patient to patient, under
normal conditions it corresponds to the arterial pressure waveform.

Figure 6-6 shows a good waveform, which should be a useful guideline in
finding a probe placement that generates the fewest noise spikes.

If noise is on the waveform because of poor probe placement, the detec-
tor may not be flush with the probe site. Check that the probe is secured
and that the tissue sample is not too thick.

Heart rate, determined from the plethysmographic waveform, can be
disrupted by a cough or other hemodynamic pressure disturbances.
Noise spikes in the waveform indicate motion at the probe site.

The stability of the SpO, readings can be used as an indicator of signal
validity. Although stability is a relative term, by judging the rate of
changes in the signal, one can get a good feeling for which are artifactual
and which are physiological.

The stability of readings over time varies according to which sweep rate
is selected. In the slower mode, readings have a tendency to be more
stable because the signal averaging is done over a longer period of timae:
six seconds in the slow mode as compared to three seconds in the fast
mode.

An SpO, beep tone, whose pitch is proportional to the SpO, value, occurs
with each beat of the heart.
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Figure 6-6
Typical valid
plethysmographic
waveform

Figure 8-7

Noisy
plethysmographic
waveform
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/Responding to Alarms

In this section

How to respond to any alarm 7-1
Using the alarm silence keys 7-1
Responding to display pod alarms 7-1

Responding to alarms displayed on the ventilator's screen in the backup
mode 7-19

Responding to alarms displayed on the system master switch
panel 7-26

How to respond to any alarm

These sections describe alarm messages the system may display and the
associated alarms. Although we have provided recommendations on how
to resolve messages directly related to the system's operation, only the
clinician can determine what to do when an alarm relates to the patient's
condition. The first step when any alarm sounds is to check the patient.
Then, to resolve the alarm, follow the steps listed below, or, if more
appropriate, make other decisions based on your own clinical experience.

Using the alarm silence keys

Both the display pod's and the ventilator's alarm silence keys look like

this:
The display Press the display pod’'s alarm silence key to silence—seither permanently
pod's alarm or temporarily, depending on the type of alarm—any display pod alarm
silence key that is sounding. Warnings are silenced for 120 seconds, after which

reminder tones sound every 30 seconds. When an alarm is sounding,
either the waming or caution indicator will flash. Pressing "alarm
silence” will make the alarm stop flashing, although the message will
still be displayed to remind you that the alarm condition still exists.

The ventilator's Except for when the setup mode is active, the ventilator's alarm silence
alarm silence button is used only if the display pod is not functioning, either because of
key an AC power failure, or because of a system error. To silence an audible

ventilator alarm, press the alamm silence button. If that alarm condition
continues, the alarm will sound again in 30 seconds. If, however, a new
alarm condition occurs, its audible alarm will sound immediately. Five
types of alarms can be silenced permanently, even if the alarm conditions
continue. These permanently silenceable alarms include power failure,
oxygen sensor failure, low battery, ventilator failure, and volume sensor
failure.

Responding to display pod alarms

For complete descriptions of display pod alarms see “4/The Alarm
System" in “Reference.”
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7/Responding to Alarms

Agt Mon Fall xx

APNEA-CO:

Apnea-C0: Off

To enable the
apnea-CO,
alarm

APNEA-VoI

If the system does not receive a proper signal from its built-in respiratory
gas monitor, it will sound an “agt mon fail xx" alarm.

1.
2.

Connect the patient to a stand-alone respiratory gas monitor.

See “Troubleshooting respiratory gas monitor failure messages” in
“g8/Troubleshooting Guide. "

Remove the respiratory gas module for servicing. (See “Removing the
respiratory gas module” in “6/Service Procedures” of “Reference.")

If for 30 seconds, based on the CO, level in the patient sample, the
system does not sense a breath, it wﬂl sound an “apnea-CO," alarm.

1.

2.

Check the patient.

If you stopped CO, monitoring intentionally, press “alarm standby"
to put the CO, monitor in standby.

Check for disconnections in the patient breathing system.

Make sure the respiratory gas monitor's sample line is connected to
the patient circuit adapter.

Make sure the respiratory gas monitor's sample line is connected to
the sensor port on the respiratory gas monitor's interface panel.

Check for occlusions in the respiratory gas monitor’'s sample line.
Replace the respiratory gas monitor's filter. (See “Replacing the

respiratory gas monitor's filter” in “5/Maintaining and Calibrating the
System” of “Reference.")

If “CO,/agt mon off” has been selected on the alarm standby page, the
apnea-CO off" message will be displayed. To enable the apnea-CO,
alarm:

1.

Press: |u”$

The system displays the alarm standby page.

2.
3.

4.

Use the select knob to highlight “CO, monitor."
Use the set knob to highlight “active.”
To exit the alarm standby page, press any key. Or wait for a few

seconds without pressing & key; the system will automatwally retum
to the original display.

If for 30 seconds the system doesn't detect enough volume in the breath-
ing system, an apnea volums alarm will be generated.

1.

2.

Check the patient.

If you stopped volume monitoring intentionally, press “alarm
standby” to put the volume monitor in standby.

Check for disconnections in the patient breathing system.
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Apnea-Vo! Off

To enable the
apnea-volume
alarm

Cal COz/Agt Mon

Check NIBP Cuff

€02 Mon Stby

—

4. Check for excessive moisture in the volume sensor cartridge.
5. Check for excessive moisture in the absorber's check valves.

6. Make sure the volume sensor clip is connected securely to the vol-
ume sensor cartridge.

7. Make sure the arrows on the volume sensor clip point in the direction
of flow.

8. Make sure the volume sensor clip is plugged into the patient inter-
face panel.

9. Replace the volume sensor cartridge. It may be worn out if its rotor is
tuming too slowly or not at all (See “Replacing the volume sensor"
in “5/Maintaining and Calibrating the System"” of “Reference.")

10. Replace the volume sensor clip.
If “volume mon off” has been selected on the alarm standby page, the

“volume off" message will be displayed. To enable the apnea-volume
alarm:

1. Press: m‘ andiy

The system displays the alarm standby page.
2. Use the select knob to highlight “volume monitor.”
3. Use the set knob to highlight “active.”

4. To exit the alarm standby page, press any key. Or wait for a few
seconds without pressing a key, the system will automatically return
to the original display.

The respiratory gas module uses two types of calibrations: a “zero” (or
baseline) calibration, which it performs automatically, and a “span”
calibration, which must be perforrmed manually.

1. Calibrate the respiratory gas monitor as described in “5/Maintaining
and calibrating the System" of “Reference."

If the system does not receive an adequate signal from the NIBP cuff, or
if inflation takes too long, both of which can happen if the cuff is installed
incorrectly, the system will generate a “check NIBP cuff” advisory.

1. Make sure the NIBP cuff is installed correctly on the patient.
2. Replace the NIBP cuff.

When you first switch on the system or when you select “CO, standby”
from the alarm standby page, the “CO, standby” message will be dis-
played. Once the system—using the CO, monitor—senses two breaths, it
will remove the “CO, mon stby” message and will start the apnea-CO,
alarm timer. :
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If, after a patient
is connected to
the breathing
system, “apnea-
CO, standby”

is continuously
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COx/Agt Bottle
Full

COz/Agt Fall xx

CO«/Agt Filter
Blocked

CO/Agt Line
Blacked

1. Check the patient.
2. Check for disconnections in the patient breathing system.

3. Make sure the respiratory gas monitor's sample line is connected to
the patient circuit adapter.

4. Make sure the respiratory gas monitor's sample line is connected to
the sensor port on the respiratory gas monitor's interface panel.

5. Check for occlusions in the respiratory gas monitor's sample line.

6. Replace the respiratory gas monitor's filter. (See “Replacing the
respiratory gas monitor's filter” in “5/Maintaining and Calibrating the
System" in “Reference."”)

The respiratory gas module uses a water trap to remove liquids from the
patient sample. When the water trap, which is located on the respiratory
gas module panel, is full, the system sounds a “CO,/agt bottle full”
alarm.

1. Empty the water trap. (See “"Checking the collecting bottle" in
5/Making the Monitoring Connections" of "Getting Started.”)

2. If a bright 1i ght is shining on the respiratory gas monitor, reposition
the system.

If the respiratory gas module is not providing CO, and agent signals to
the display pod, the system will display a “CO,/agent fail" alarm.

1. Replace the respiratory gas moduls (see “Removing the respiratory
gas module” in “6/Service Procedures” of “Reference”) or connect
the patient to stand-alone CO, and agent monitors.

A filter on the respiratory gas module's front panel is designed to protect
the module's intemal components. If this filter becomes blocked, the
system will sound a “CO,/agt filter blocked" alarm.

1. Replace the respiratory gas monitor's filter. (See “Replacing the
respiratory gas monitor's filter” in “5/Maintaining and Calibrating the
System" of “Referencs.”)

2. Check the sampls line for obstructions or kinks.

3. Replace the sample line.

If the iine that delivers the patient sample to the respiratory gas module

becomes clogged or kinked, the system will sound a “CO,/agt line

blocked"” alarm. .

1. Check the sample line for obstructions or kinks.

2. Replace the sample line.

3. Replace the respiratory gas monitor's filter. (See “Replacing the
respiratory gas monitor's filter” in “5/Maintaining and Calibrating the
System” of “Reference.”)
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CO:/Agt Purge

CO0:/Agt Sensor
Wet

CO:/Agt Warmup

CO«/Agt Zeroing

Disk Drive
Empty — Install
Formatted Disk

Disk Full

Disk Near Full

If the system senses that excessive moisture has accumulated in the
respiratory gas module's sample line, it will automatically purge the line.
While the line is being purged, no CO, or agent data will be acquired and
the system will display the “CO,/agt purge" alarm.

1. Wait for the system to automatically remove the sampla line purge
message. This should take lass than a minute.

2. Replace the sample line.

The respiratory gas monitor uses a photosensitive detector. If this
detector becomse saturated with moisture, the system will sound an
alarm. If this alarm sounds, the agent and CO, sensing and alarms will
not function correctly, if at all.

1. Replace the respiratory gas module.

2. Call a trained service representative to repair the respiratory gas
module.

After the respiratory gas monitor is switched on, it must warm up for a
few minutes. During this warm-up period, the system will display “CO,/
agt warmup"” to remind you than no agent, N,0, or CO, data is being
generated.

1. Wait for the respiratory gas module to warm up.

Periodically the system and respiratory gas module will perform an
automatic zero calibration procedure. During this auto-zero calibration,
the system will not collect CO,-and-agent patient data, and the “CO,/agt
zeroing" message will be displayed. No response is required when this
message is displayed; the system will remove the message once the
auto-zeroing has been completed.

1. Insert a formatted disk into the disk drive.

The disk in the disk drive cannot hold any more data.

1. Remove the disk, move its write-protect tab to the “read only”
position (see *1/Working with Data" in “Reference"”), and store the
disk in a safe place.

2. Insert a new, formatted disk into the disk drive.

3. Press: m

The disk has 50 kilobytes or less space left. (Typically a new 720k disk
will last for about nine hours of data logging. Fifty kilobytes will last
about 35 minutes.)

1. To stop disk logging,

press m

2. Remove the disk from the drive.
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Disk Not

- Formatted —
Replace With
Formatted Disk

Disk Write Fall

Disk Write
Protected —install
Formatted Disk

Drive Circuit
Open

3. Slide the disk’s tab to the “read only" position. (See “Preparing
disks” in “1/Working with Data" of "Reference.")

4. Store the disk in a safe place.
5. Insert a new, formatted disk into the disk drive

6. To restart logging (the system will start a new case file),

Disk

press |Lootg

The disk in the disk drive is either not formatted or is not formatted
correctly. Most disks are sold unformatted; you must format these disks
to either the standard IBM®" 1.44-meg or 720k convention. (See
“Preparing disks" in “1/Working with Data"” of "Reference.")

1. Insert a formatted disk into the disk drive.

The disk is damaged in such a way that the system cannot write to it.
1. Press "disk logging on/off" to stop data logging.

2. Remove and discard the bad disk.

3. Insert a new, formatted disk into the disk drive

4

Press "disk logging on/off” to restart logging (the system will start a
new file).

The write-protect tab on the disk is in the read only position. This sliding
tab’s position tells the system whether it is allowed to write data onto
the disk.

1. Remove the disk from the drive.

2. Slide the disk's tab to the “write" position. (See "Preparing disks” in
*1/Working with Data" of “"Reference.”)

3. Reinstall the disk into the disk drive.

“Drive circuit open” is one of the ventilator's failure messages. It may
indicate either an exhalation valve failure or a disconnection in the drive
circuit. When this message is displayed the ventilator will attempt to
continue mechanical ventilation.

During certain ventilator failure alarms, whose causes may be transitory,
the ventilator will continuously attempt to reset its circuits for correct
operation. If the ventilator successfully resets its circuits, the system will
remove the alarm message and resume normal operation.

1. Check for disconnections in the ventilator's drive circuit. - —

2. Make sure that the absorber's Bag/APL-Ventilator valve is in the
“vent" position.

Check the patient.

3

4. Ventilate the patient manually.

5. Switch to a stand-alone ventilator.
6

Connect stand-alone oxygen, airway-pressure, and volume monitors
to the circuit.

*Registered trademark of International Business Machines Incorporated
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HIGH Et AGENT

High ELCO2

HIGH Fi AGENT

High Fi02

HIGH HR

HIGH Paw

If the system detects a level of agent in the expired breath that is higher
than the limit you set, the system will generate a “high Et agent" alarm.

1. Check the patisnt.
2. Check the vaporizer setting.
3. Check the high end-tidal agent alarm limit. Is it set correctly?

If the system detects a level of CO, in the expired breath that is higher
than the limit you set, the system will generate a “high EtCO," alarm.

1. Check the patient.

2. Check the absorbent in the absorber. It may be saturated. (See
“"When to change absorbent” in "5/Maintaining and Calibrating the
System" of “Reference.")

3. Check the ventilator settings.
4. Check the high end-tidal CO, alarm limit. Is it set correctly?

If the system detects a lavel of agent in the inspired breath that is higher
than the limit you set, the system will generate a “high Fi agent” alarm.

1. Check the patient.
2. Check the vaporizer setting.
3. Check the high inspired-agent alarm limit. Is it set correctly?

If the system detects a level of O, in the inspired breath that is higher
than the limit you set, the system will generate a “high FiO," alarm.

1. Check the patient.
2. Check the oxygen flowmeter's setting.
3. Check the FiO, alarm limit. Is it set correctly?

If the system detects a heart rate that is higher than the limit you set, it
will generate a “high HR" alarm.

1. Check the patient.

2. Make sure that the SpO, probe is properly installed on the patient.
(See "Making the SpO, connections” in "3/Making the Patient Con-
nections.")

3. Check for interference in the SpO, signal.
4. Check the high heart rate alarm limit. Is it set correctly?

If the system detects a peak airway pressure that is higher than the limit
you set, it will generate a high PAw alarm.

1. Check the patient.

2. Check for a blockage in the patient breathing system.
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HIGH SYS BP

High Ve

High Vr

Insp Pause On

3. Check for moisture in the sensing line that connects the absorber to
the ventilator's control module.

4. Check for kinks in the pressure sensing line.
5. Check the high pressure alarm limit. Is it set correctly?

If the system detects SpO, that is higher than the limit you set, it will
generate a “high SpO,” alarm.

1. Check the patient.

2. Make sure that the SpO, probe is properly installed on the patient.
(See "Making the SpO, connections" in “3/Making the Patient Con-
nections.”)

3. Check the high SpO, alarm limit. Is it set correctly?

4. Replace the SpO, probe.

If systolic blood pressure has been selected as the blood pressure alarm

source (see “Preparing the alarm system" in “4/Using the Display Pod")

and the system detects systolic blood pressure higher than the limit you
set, the system will generate a “high systolic blood pressure” alarm.

1. Check the patient.
2. Check the high systolic blood-pressure alarm limit. Is it set correctly?

If the system senses that the minute volume is higher than the level you
set, it will generate a high minute volume alarm.

1. Check the patient.
2. Check the high minute volume alarm limit. Is it set correctly?

3. Replace the volume sensor cartridge. It may be wom out if its rotor is
tuming too rapidly.

4. Replace the volume sensor clip.

If the system senses that the tidal volume is higher than the level you
set, it will generate a high tidal volume alarm.

1. Check tJhe patient.
2. Check the high tidal volume alarm limit. Is it set correctly?

3. Replace the volume sensor cartridge. It may be womn out if its .rotor is
turning too rapidly.

4. Replace the volume sensor clip.

Pressing the ventilator's inspiratory pause button adds an inspiratory
pause—an inflation hold—to the inspiratory cycle. When the inspiratory
pause function is active, the ventilator adds an inspiratory pause equal to
25 percent of the set inspiratory time. The system then calculates and
displays the new LE ratio. To remind you that inspiratory pause is on, the
system displays the “insp pause on" message.

7-8
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invalid Cal

If “invalid cal” is
displayed for the
oxygen monitor

If “invalid cal”
is displayed for
the respiratory
gas module

LOW Fi0:

LOW HR

To disable the inspiratory pause, press the inspiratory pause button
again. The system will remove the “insp pause on" message and the
ventilator will display the cormrected I:E ratio.

You can continue to adjust the ventilator's front panel controls even
when the inspiratory pause function is active. If, while the function is on,
you adjust a front panel control, the system takes the inspiratory pause
formula into account when it calculates and displays a new L:E ratio.

If the system senses that the oxygen sensor or respiratory gas module
was not calibrated properly, the system will display an invalid calibration
message.

1. To determine the cause of the message,

press: | Sym| (In the calibration group.)

The system displays the name of the monitor whose calibration is
invalid and it displays an invalid calibration message next to the
name.

1. Repeat the oxygen sensor calibration.

2. Replace the oxygen sensor cartridge. (See "5/Maintaining and Cali-
brating the System" of “Reference.")

1. Repeat the respiratory gas module calibration.

2. Replace the respiratory gas module's filter. (See “5/Maintaining and
Calibrating the System" of “Reference.")

If the system detects a level of O, in the inspired breath that is lower
than the limit you set, it will generate a “low FiO," alarm.

1. Check the patient.
2. Check the oxygen flowmeter's setting.
3. Check the low FiO, alarm limit. Is it set correctly?

If the system detects a heart rate that is lower than the limit you set, it
will generate a "low HR” alarm.

1. Check the patient.
2. Check for interference in the SpO, signal.

3. Make sure that the SpO, probe is properly installed on the patient.
(See “Making the SpO, connections” in “2/Making the Patient Con-
nections.")

4. Check the low heart rate alarm limit. Is it set correctly?
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LOW Paw

LOW Sp0:

LOW SYS BP

Low Ve

The system will generate a low pressure alarm if, for at least 20 seconds,
the airway pressure fails tc change by an amount that is determined by
the ventilator's inspiratory flow control setting. Unlike the other alarms,
the low pressure alarm is active only when mechanical ventilation is
switched on.

1. Check the patient.
2. Check the breathing system for leaks or disconnections.

3. Check for leaks or disconnections in the sensing tube that connects
the absorber to the barbed connsctor on the ventilator control
module's rear panel.

4. Check for kinks in the pressure sensing line.

5. Isthe patient breathing spontaneously? During mechanical ventila-
tion spontaneous breathing may trip this alarm.

If the system detects SpO, that is lower than the limit you set, it will
generate a low SpO, alarm.

1. Check the patient.

2. Check the oxygen supply.

3. Make sure that the SpO, probe is properly installed on the patient.
(See “Making the SpO, connactions” in "3/Making the Patient Con-
nections.")

4. Check the low SpO, alarm limit. Is it set correctly?

5. Replace the SpO, probe.

If systolic blood pressure has been selected as the blood pressure alarm

source (see "Preparing the alarm system" in “4/Using the Display Pod")

and the system detects systolic blood pressure lower than the limit you
set, the system will generate a "low sys BP" alarm.

1. Check the patient.

2. Check the low systolic blood-pressure alarm limit. Is it set correctly?

If the systam senses that the minute volumse is less than the level you
set, the system will generate a “low minute vol” alarm.

1. Check the patient.
2. Check the low-minute-volume alarm limit. Is it set correctly?-- —

Check for breathing tube disconnections.

. W

Check for excessive moisture in the volume sensor cartridge.
5. Check for excessive moisture in the absorber’'s check valves.

6. Make sure the volume sensor clip is connected securely to the vol-
ume sensor cartridge.

7. Make sure the arrows on the volume sensor clip point in the direction
of flow.

7-10
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Low Vv

LOW Et AGENT

Low EtCO:

8. Make sure the volume sensor clip is plugged into the patient inter-
face panel

9. Replace the volume sensor cartridge. It may be worn out if its rotor is
turning too slowly or not at all

10. Replace the volume sensor clip.
If tidal volume has been selected as an alarm source (see “Preparing the
alarm system" in "4/Using the Display Pod") and the system senses that

the tidal volume is lower than the level you set, it will generate a low
tidal volume alarm.

1. Check the patient.

2. Check the low-V, alarm limit. Is it set correctly?

3. Check for breathing tube disconnections.

4. Check for excessive moisture in the volume sensor cartridge.
5. Check for excessive moisture in the absorber's check valves.

6. Make sure the volumse sensor clip is connected securely to the vol-
ume sensor cartridge.

7. Make sure the arrows on the volume sensor clip point in the direction
of flow.

8. Make sure the volumse sensor clip is plugged into the patient inter-
face panel

9. Replace the volume sensor cartridge. It may be worn out if its rotor is
turning too slowly or not at all.

10. Replace the volume sensor clip.

If the system detects a level of agent in the expired breath that is lower
than the limit you set, the system will generate a "low Et agent” alarm.

1. Check the patient.
2. Check the vaporizer setting.
3. Check the low end-tidal agent alarm limit. Is it set correctly?

If the system detects a level of CO, in the expired breath that is lower
than the limit you set, the system will generate a “low E1CO," alarm.

1. Check the patient.
2. Check the low end-tidal CO, alarm limit. Is it set correctly?

3. Check the ventilator's settings.
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If the system detects a level of agent in the inspired breath that is lower
than the limit you set, it will generate a “low Fi agent” alarm.

1. Check the patient.
2. Check the vaporizer setting.
3. Check the low inspired-agent alarm limit. Is it set correctly?

If the ventilator supply gas pressure is less than 22 psig (152 kPa), the
system will generate a “low supply pressure” alarm.

1. Check the oxygen supply pressure.

2. Check the patient.

3. Switch to oxygen cylinder use, if necessary.

If the NIBP mode that the module sets automatically doesn't match the
NIBP mode you set on the display pod, the system will generate an
“NIBP mode conflict” message.

1. Use the manual setup page to match the NIBP mode to the cuff size.
2. Make sure you are using the correct hose type and length.

If the NIBP module detects an NIBP fault and sends an appropriate signal
to the display pod, the system will display an “NIBP" alarm.

1. Connect the patient to a stand-alone NIBP monitor.

2. See “Troubleshooting NIBP failure messages” in "8/Troubleshooting
Guide.”

3. Remove the NIBP module for servicing. (See "Removing the NIBP
module” in “6/Service Procedures” of "Reference.")

If problems with the NIBP signal cause invalid data, the system will
display an “NIBP motion" advisory. These problems can include: t0o
many blood pressure pulses, slow deflation, or a large artifact.

1. Reposition the arm upon which the NIBP cuff is installed.

2. Make sure that the NIBP hose is routed securely.

3. Check to see if the NIBP hose is pinched.

4. Make sure that excessive pressure is not being placed on the cuff.

If "agent?" is selected as the agent the system should measure; the "no
agt selected” message will be displayed. Selecting an agent will remove
the message.

If the system does not receive a signal from the SpO, probe, it will as-
sume that the SpO, probe is not connected to the patient interface panel
and it will display the “no SpO, probe"” alarm.

1. Plug the SpO, probe into the patient interface panel.

2. Replace the SpO, probe.
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No 0: Pressure If the oxygen supply pressure at the pipeline input of the anesthesia
machine drops below 27 psig (186 kPa), the system will sound the oxy-
gen supply alarm continuously, light the oxygen supply “fail" indicator
(which is on the system's master switch panel), and display “no o,
pressure.” The oxygen supply failure alarm also will sound briefly when
you switch on the system.

1. Open the reserve oxygen cylinder.
2. Switch off mechanical ventilation until the oxygen supply is restored.
3. Switch to the Bag/APL mode and use manual ventilation.
4. Check the oxygen pipeline gauge.
5. Check the oxygen pipeline for disconnections.

0: Mon Fatl 50 If the oxygen monitor, which is located in the ventilator's control module,
can't be calibrated from the display pod's calibration page, the system
will generate an “O, mon fail” alarm.

1. Connect the patient to a stand-alone oxygen monitor.

2. After the case, remove the ventilator's control module for servicing.
(See "6/Service Procedures” of “Reference.")

02 Sensor/ If the system detects less than five percent oxygen, it will generate an
Supply Fall alarm An alarm will also be generated if the sensor isn't connected
correctly or if the sensor is broken.

1. Check the oxygen supply.
2. Check the patient.

3. Make sure the oxygen sensor is plugged into the patient interface
panel.

4. Check the oxygen-sensor cartridge's surface for excessive moisture.

5. Has the oxygen sensor been left unplugged from the patient interface
panel? If it has, or if the control module has been left disconnected
from the panel, an oxide coating may have built up on the sensor's
surface. Connecting the sensor to the patient interface panel will
eventually remove this coating. However, up to twelve hours may be
required to free the sensor's surface of oxide build-up.

6. Replace the oxygen-sensor cartridge. It may be worn out. (See “"Re-
placing the oxygen sensor cartridge” in "5/Maintaining and Calibrat-
ing the System” of “Reference.")

PAw Fail 50 If the pressure monitor, which is located in the ventilator's control
, module, won't accept the sustained pressure setting from the display
pod, the system will generate a “Paw mon fail" alarm.
1. Connect the patient to a stand-alone airway-pressure monitor.

2. After the case, remove the ventilator's control module for servicing.
(See "6/Service Procedures” of “Reference."”)
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Rev Alarm Off

Reverse Flow

The disk that contains the system's operating program is still in the disk
drive.

1. Remove the system disk and store it in a safe place.

2. Insert a formatted disk into the disk drive. (See “1/Working with Data"
in “Reference.")

If the NIBP monitor cannot generate valid data because the pressure
pulses are too weak, as can happen when the NIBP cuff is positioned
incorrectly, the system will generate a “reposition cuff” advisory.

1. Reposition the arm upon which the NIBP cuff is installed.

2. Make sure that the NIBP hose is routed securely.

3. Check to ses if the NIBP hose is pinched.

4. Make sure that excessive pressure is not being placed on the cuff.

Failure of communications between the display pod and the respiratory
gas module can result in the display pod being set to measure a different
agent than the module. If this condition occurs, no agent data will be
generated and the system will display “reselect agent."

1. Use the display pod's manual setup page to select the agent measured
by the respiratory gas monitor.

Failure of communications between the display pod and the ventilator's
control module can result in the display pod being set to a different sus-
tained airway pressure limit than the ventilator. If this condition occurs,
the system will display “reselect sust PAW."

1. Use the display pod's alarm limits function to reset the sustained PAw.

During normal operation the display pod's computer may experience
minor or major problems in its operation. Many of these errors will cause
the system to display "restart system” followed by a three- or four-digit
error number. Some of these errors will cause the system to enter the
backup mode, while other will let the display pod continue operation.
Although the display pod will continue working in spite of certain errors,
these errors can indicate such problems as invalid data or an improperly
functioning alarm system.

1. Make a note of the error number.

2. Restart the display pod as soon as possible,

3. See “Display pod error messages"” in "“8/Troubleshooting Guide."

Reverse flow detection can be disabled or enabled on the ventilator's

setup page. To remind you when the reverse flow alarm is disabled, the

system displays the “rev alarm off" message.

1. If you do not want to use reverse flow detection, no action is neces-
sary. If you do want to use reverse flow detection, use the ventilator's
setup page to enable the reverse flow alarm.

The level of reverse flow that will trigger a reverse flow alarm depends on
the tidal volume you set on the ventilator. If you set the tidal volume
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control for less than 300 ml, then 20 ml or more reverse flow will trigger
an alarm. However, if you set the tidal volume control for 300 ml or more,
the ventilator will allow up to 100 ml of reverse flow before triggering an
alarm.

Reverse flow conditions will be detected only when the volume sensor is
correctly placed at the distal position of the expiratory limb of the breath-
ing system. If the volume sensor is located at the proximal position, a
reverse-flow condition will occur each time the patient inhales and the
reverse flow alarm will activate for each breath.

1. Check the patient.

2. Make sure the volume sensor assembly is in the expiratory imb of
the patient breathing system. If the sensor is in the expiratory imb,
check the exhalation valve; its disk may be sticking.

3. Make sure the arrows on the volume sensor clip point in the direction
of flow.

4. To disable the reverse flow alarm, select “reverse alarm: off" from
the manual setup page. (See "Using the display pod's setup page” in
“4/Using the Display Pod.")
SIMULATED Programs have been written for the Ohmeda Modulus CD Anesthesia
DATA System that simulate the use of the system. When the system is running
one of these programs, it displays “simulated data" to indicate that no
actual patient data is being displayed.
1. Remove the data simulation disk from the disk drive.
2. Restart the display pod immediately.

S$p0:2 Ambient If the SpO, probe’s detector receives more light than its emitter can
Light generate, the system will sound an “SpO, ambient light detected” alarm.

1. Make sure the SpO, probe is correctly installed on the patient.
2. Shield the SpO, probe from ambient light.
3. Replace the SpO, probe.

Sp0: Interference Certain operating-room devices, such as electrosurgical equipment, can
generate electrical noise that can interfere with the signal that the SpO,
probe generates. If electrical noise reaches a level that prevents the SpO,
monitor from functioning correctly, the system will sound an “SpO,
interference" alarm. The system does not collect SpO, data while this
alarm is displayed.

1. Remove or reposition any leads that are draped on the system,
particularly on the SpO, probe lead.

2. Reorient the SpO, probe lead.
3. Reorient the complete system.

4. Wait until electrosurgery has stopped.
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SpO: Light Low If the SpO, probe's detector does not receive sufficient light from its
emitter, the system will sound an “SpO, light low" alarm.

1. Check for a condition that is blocking the transmission of light from j
the probe's emitter to its detector.

a. Check for fingernail polish.
b. Check for dirt or blood on the skin or fingernail
c. Check for dirt or blood on the probe.

d. If the probe is in an area of dark pigmentation, move it to a lighter
area.

2. Realign the SpO, probe.
3. Replace the SpO, probe.

Sp0: Low Quallty Low perfusion can result in a low quality SpO, signal that will cause the
SpO, and pulse readings to be unreliable.

1. Check for a condition that is blocking the transmission of light from
the probe's emitter to its detector.

a. Check for fingemail polish.
b. Check for dirt or blood on the skin or fingemail
¢. Check for dirt or blood on the probe.

d. If the probe is in an area of dark pigmentation, move it to a lighter 4
area.

2. Realign the SpO, probe.
3. Replace the SpO, probe.

Sp0z2 Mon Fail xx If the system does not receive a proper signal from its SpO, module, it will
sound a "SpO, mon failure” alarm. ‘

1. Connect the patient to a stand-alone oximeter.

2. See "Troubleshooting SpO, failure messages"” in “8/Troubleshooting
Guide.”

3. Remove the SpO, module for servicing. (See “Removing the SpO,
module” in “6/Service Procedures” of "Reference.")

Sp0: Mon Off If you select “SpO, monitor off” from the alarm standby page, the-“SpO,
mon off" message will be displayed, which means that the system will not
display SpO, data or sound alarms that are based on SpO, monitor read-
ings.

1. Use the alarm standby page to select "active” for the SpO, monitor.

Sp0: Mon Sthy When the system is powered on, it will automatically put the SpO, monitor
in standby. You can also use the alarm standby page to manually put the
SpO, monitor in standby. Once it has sensed SpO, data continuously for 30 )
seconds, the system will make the SpO, monitor active (and so it will
remove the “SpO, mon stdby" message).
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1. When the system senses SpO, data for at least 30 seconds, it will
remove the SpO, monitor standby message.

2. Make sure the SpO, probe is connected to the patient interface panel
3. Use the alarm standby page to select “active” for the SpO, monitor.

Sp0: PROBE OFF If the system senses that the SpO, probe is not in place on a patient, it
will sound an “SpO, probe off" alarm.

1. Make sure the SpO, probe is correctly installed on the patient.

2. If you do not want to use the SpO, monitor, use the alarm standby
page to place the SpO, monitor in standby. (See "Using alarm
standby” in “4/Using the Display Pod.")

3. Replace the SpO, probe.

SUB ATMOS Paw If the system detects airway pressure of less than -10 centimeters of
water, it will generate a subatmospheric pressure alarm.

1. Check for inadvertent vacuum hook-ups to the patient breathing
system.

2. Check for kinks or occlusions in the breathing system.

3. The inspiratory check valve in the absorber may be stuck. Check the
inspiratory check valve.

4. Is the patient breathing spontaneously? During mechanical ventila-
tion spontaneous breathing may trip this alarm.

5. Check the gas-scavenging system for excessive vacuum.

SUSTAINED Paw Anytime the sustained airway pressure exceeds—for 15 seconds or
more—the sustained pressure limit you set, the system will generate a
sustained pressure alarm.

1. Check the patient.
2. Check for kinks or blockages in the breathing tubes.

3. Check to make sure the absorber's Bag/APL-Ventilator Valve is in the
correct position. .

Vent Fall xx The system generates a “ventilator failure” message and an appropriate
number for certain types of electronic and mechanical failures that the
ventilator can experience. The number in the ventilator failure mes-
sage—such as "vent fail 8"—corresponds to the specific type of failure
that has occurred, in this case a gas inlet valve failure.

Although the oxygen, volume, and airway pressure monitors, which are
built into the ventilator, may continue to operate, mechanical ventilation
is disabled when ventilator failure messages—except the messages for
ventilator failures six, seven, and eight—are displayed; do not attempt to
use the ventilator while a ventilator failure message is displayed.

During certain ventilator failure alarms, whose causes may be transitory,
the ventilator will continuously attempt to reset its circuits for correct
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operation. If the ventilator successfully resets its circuits, the system will
remove the alarm message and resume normal operation.

Refer to “Troubleshooting ventilator failure messages” in “8/Troubleshoot-
ing Guide" for more information about ventilator failure messages.

If the ventilator 1. Have the ventilator supply gas regulator checked.
failure 4 (supply

gas pressure
more than 30 psig)
alarm activates

_Vent DIP 1 Fall The ventilator has a service mode that is used by service personnel only.
This mode is selected by a switch inside the ventilator. If the switch is
set so that the ventilator is left in this mode during normal operation, the
system will display the "vent DIP 1 fail" message.

1. Have the ventilator's control module serviced immaediately. Do not
attempt to use the control module.

Vent Pressure The position of the ventilator's inspiratory pressure limit dial can prevent

Limited the ventilator from fully implementing its front panel settings. If this con-
dition exists, the system will display the “vent pressure limited"
message.

1. Adjust the ventilator's inspiratory pressure limit dial.

Vent Setup On When the ventilator's setup page is selected, the system displays "vent
setup on.”

1. Repeatedly press “alarm silence" on the ventilator to exit the
ventilator's setup page.

Vol Mon Sthy When you first switch on the system or when you select "volume monitor
standby” from the alarm standby page, the "volume monitor standby”
message will be.displayed. Once the system—using the volume moni-
tor—senses two breaths within a 30-second period, it will remove the
“yolume monitor standby” message and will start the apnea-volume
alarm timer.

If, after a patient is connected to the breathing system, “volume monitor
standby” is continuously displayed.

1. Check the patient.
Check for disconnections in the patient breathing system.
Check for excessive moisture in the volume sensor cartridge.

Check for excessive moisture in the absorber's check valves..

o & W Db

Make sure the volume sensor clip is connected securely to the vol-
ume sensor cartridge.

6. Make sure the arrows on the volume sensor clip point in the direction
of flow.

7. Make sure the volume sensor clip is plugged into the patient inter-
face panel. N
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Vol Sensor Fall

8. Replace the volume sensor cartridge. It may be worn out if its rotor is
tumning too slowly or not at all. (See “Replacing the volume sensor”
in “5/Maintaining and Calibrating the System" of “Reference.”)

9. Replace the volume sensor clip.

Two basic kinds of conditions can cause a “volume sensor failure” mes-
sage. If the system senses that little or no current is flowing through the
volume sensor clip, it will assume that the sensor is broken and will send
the message.

1. Check the patient

2. Make sure the volume sensor is plugged into the patient interface
panel.

3. Replace the volume sensor clip.

Responding to alarms displayed on the ventilator's
screen in the backup mode

APHERA xxx SEC

If the display pod fails (and the system enters the backup mode), certain
of the Ohmeda Modulus CD Anesthesia System's alarms will be dis-
played on the ventilator's screen. These alarms include low oxygen, low
minute volume, and low SpO,.

For complete descriptions of alarms see “4/The Alarm System"” in “Refer-
ence."

If for 30 seconds the ventilator doesn't detect enough volume in the
breathing system, an apnea alarm will be generated. The alarm message
will indicate the number of seconds that have passed since flow was last
detected. The tone will warble once at 30 seconds, twice at 60 seconds,
and three times at 90 seconds. At 120 seconds the tone will warble
continuously and the screen will display only “apnea **."

Since the ventilator uses the volume-sensing circuits to determine if an
apnea condition exists, problems with the volume sensor cartridge or clip
can trigger an apnea alarm, as can disconnections in the breathing
system. .

WARNING: If you remove the sensor clip from the volume sensor
cartridge before switching on the anesthesia system, the apnea alarms
will be inoperative. Do not use the ventilator without the sensor clip
properly attached to the volume sensor cartridge.

1. Check the patient.

2. Check for disconnections in the patient breathing system.

3. Check for excessive moisture in the volume sensor cartridge.

4. Check for excessive moisture in the absorber’'s check valves.

5. Make sure the volume sensor clip is connected securely to the vol-
ume sensor cartridge.

6. Make sure the arrows on the volume sensor clip point in the direction
of flow.
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CHECK 0z
PROBE!
al;emating

CHECK GAS
SUPFLY

DRIVE CKT.
OPEN!

7. Make sure the volume sensor clip is plugged into the patient inter-
face panel

8. Replace the volume sensor cartridge. It may be wormn out if its rotor is
turning too slowly or not at all. (See “Checking the volume sensor"” in
“5/Maintaining and Calibrating the System” in “Reference.")

9. Replace the volume sensor clip.

If the ventilator doesn't detect at least five percent oxygen, it will
assume that the oxygen sensor has failed, and it will generate an alarm.
An alarm will also be generated if the sensor isn't connected correctly, if
the sensor is broken, or if no oxygen is in the area of the sensor.

1. Check the oxygen supply.
2. Check the patient.

3. Make sure the oxygen sensor is plugged into the patient interface
panel. i

4. Check the oxygen-sensor cartridge's surface for excessive moisture.

5. Has the oxygen sensor been left unplugged from the patient interface
panel? If it has, or if the control module has been left disconnected
from the panel, an oxide coating may have built up on the sensor's
surface. Connecting the sensor to the patient interface panel will
eventually remove this coating. However, up to twelve hours may be
required to free the sensor's surface of oxide build-up.

6. Replace the oxygen-sensor cartridge. It may be worn out. (See “Re-
placing the oxygen sensor cartridge” in “5/Maintaining and Calibrat-
ing the System" of "Reference.")

“Drive circuit open” is one of the ventilator's failure messages. It may
indicate either an exhalation valve failure or a disconnection or occlusion
in the drive circuit. When this message is displayed the ventilator will
attempt to continue mechanical ventilation. The ventilator will also
attempt to continue to send signals to the display pod from the
ventilator's built-in monitors, which generate the system’s oxygen,
airway-pressure, and volume monitoring.

During certain ventilator failure alarms, whose causes may be transitory,

the ventilator will continuously attempt to reset its circuits for correct

operation. If the ventilator successfully resets its circuits, the system will

remove the alarm message and resume normal operation.

1. Check for disconnections in the ventilator's drive circuit.
Check for occlusions in the ventilator's drive circuit.
Check the patient.

2

3

4. Ventilate the patient manually.

5. Switch to a stand-alone ventilator.
6

Connect stand-alone oxygen, airway-pressure, and volume monitors
to the circuit.
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HIGH
PRESSURE!

LOW OXYGEMN

LOW
PRESSURE!

If the ventilator detects airway pressure higher than the limit you set
using the inspiratory pressure limit dial, the ventilator will generate a
high pressure alarm.

1. Check the patient.

2. Check for a blockage in the patient breathing system.

3. Check the inspiratory pressure limit dial. Is it set correctly?

4. Check for moisture in the sensing line that connects the absorber to
the ventilator’'s control module.

5. Check for kinks in the pressure sensing line.

If the ventilator detects an oxygen concentration lower than 18 percent,
the ventilator will generate a low oxygen alarm.

1. Check the patient.

2. Check the anesthesia system's flowmeter settings. Are they set
correctly?

3. Check the anesthesia system's pressure gauges.
4. Check the oxygen supply.
5. Check the oxygen sensor assembly for damage.

6. Make sure the oxygen sensor is inserted securely into the absorber
oxygen sensor port.

7. Make sure the oxygen sensor is plugged into the patient interface
panel.

8. Check the oxygen-sensor cartridge's surface for excessive moisture.

9. Has the oxygen sensor been left unplugged from the patient interface
panel? If it has, or if the ventilator's control module has been left
disconnected from the panel, an oxide coating may have built up on
the sensor's surface. Connecting the sensor through the patient
interface panel to the control module will eventually remove this
coatmg However, up to 12 hours may be requued to free the
sensor's surface of oxide build-up.

10. Replace the oxygen-sensor cartridge. It may be worn out.

The ventilator will generate a low pressure alarm if, for at least 20
seconds, the airway pressure fails to change by a value that varies
proportionally to the setting of the inspiratory flow dial. Unlike the other
alarms, the low pressure alarm is active only when mechanical ventila-
tion is switched on.

1. Check the patient.
2. Check the breathing system for leaks or disconnections.
3. Check for leaks or disconnections in the sensing tube that connects

the absorber to the barbed connector on the control module's rear
panel.
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LOW SUPPLY
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4. Check for kinks in the pressure-sensing line.

5. Isthe patient breathing spontaneously? During mechanical ventila-
tion spontaneous breathing may trip this alarm.

If the system detects SpO, that is less than 90, the ventilator will gener-
ate a low SpO, alarm. (This non-adjustable limit of 90 is the default
setting for the backup mode.)

1. Check the patient.

2. Make sure that the SpO, probe is properly installed on the patient.
(See “Making the SpO, connections” in “3/Making the Patient Con-
nections.")

3. Replace the SpO, probe.

If the ventilator supply gas pressure is less than 22 psig, the ventilator
generates a low supply pressure alarm.

1. Check the oxygen-supply pressure.
2. Check the patient.
3. Switch to oxygen cylinder use, if necessary.

Anytime you adjust the inspiratory pressure limit dial, the ventilator will
briefly display the pressure limit in centimeters of water. If, however,
mechanical ventilation is off and the inspiratory pressure limit is set to
more than 60, the ventilator will also light the yellow alarm LED and will
continually display the "max pres=xxx" message. During mechanical
ventilation this reminder is disabled.

When the oximeter does not receive a signal from the SpO, probe, it
assumes that the SpO, probe is not connected to either the patient or
patient interface panel, so the ventilator displays the “no SpO, probe"
alarm.

1. Plug the SpO, probe into the patient interface panel.
2. Make sure the SpO, probe is on the patient.
3. Replace the SpO, probe.

Some oxygen sensor cartridges can generate signals that are out of the
system's normal range. Such cartridges mayappear to calibrate correctly.
The “O, cal Error” alarm is intended to warn you that the oxygen sensor
is not properly calibrated. In most cases it is possible to compensate for
the extra output of these cartridges by repeating the oxygen-sensor
calibration one or more times.

1. Repeat the oxygen sensor calibration procedure.

2. Replace the oxygen sensor cartridge, then repeat the oxygen sensor
calibration procedurs.
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POD LINK The ventilator is not receiving data from the display pod so the system
FARILURE _ has entered the backup mode.

1. To permanently silence the alarm,

press: x (on the ventilator)

POOR SPOZ Low perfusion can result in a low quality SpO, signal that will cause the
SGNL! SpO, and pulse readings to be unreliable. If the oximeter detects such a
s:gnal the ventilator will sound a “poor SpO, signal” alarm.

1. Check for a condition that is blocking the transmission of light from
the probe's emitter to its detector.

a. Check for fingernail polish.
b. Check for dirt or blood on the skin or fingernail
¢. Check for dirt or blood on the probe.

d. If the probe is in an area of dark pigmentation, move it to a lighter
area.

2. Realign the SpO, probe.
3. Replace the SpO, probe.

FOWER FAIL! If the voltage from the anesthesia system drops below a preset
threshold, the ventilator will generate a “power fail" alarm.

1. Begin manual ventilation.
2. Switch to an alternative ventilator.
3. After the case, leave the anesthesia system plugged into a working

AC outlet for at least 24 hours to recharge the battery; then tast the
battery as described in “Checking the battery" in “2/Preoperative

Checkout Procedures."
REMVFLOW Reverse flow detection can be disabled or enabled on the ventilator's
ALM OFF setup page. To remind you when the reverse flow alarm is disabled, in

the backup mode the ventilator displays the “rev flow alm off” message.

1. If you do not want to use reverse flow detection, no action is neces-
sary. If you do want to use reverse flow detection, use the
ventilator's setup page to enable the reverse flow alarm.

REVERSE In the backup mode, if the ventilator senses an unacceptable level of

FLOW revarse flow in the patient breathing system, it will generate an alarm.
The level of reverse flow that will trigger a reverse flow alarm depends
on the tidal volume you set. If you set the tidal volume control for less
than 300 ml], then 20 ml or more reverse flow will trigger an alarm. How-
ever, if you set the tidal volume control for 300 ml or more, the ventilator
will allow up to 100 ml of reverse flow before triggering an alarm.

The reverse flow alam is intended to warn you of inadvertent reverse
flow conditions, such as those caused by a defective or sticking exhala-
tion check valve. These kinds of conditions will be detected only when
the volume sensor is correctly placed at the distal position of the expira-
tory imb of the breathing system. If you place the volume sensor at the
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SOFTHRRE
ERROR!

SPOZ FAIL xx

SUB-ATMOS.

PRES!

SUSTARINED
PRES!

proximal end of the “Y" connector, volume monitoring will still function.
However, when the volums sensor is located at the proximal position, a
reverse-flow condition will occur each time the patient inhales and the
reverse flow alarm will activate for each breath. To disable the reverse
flow alarm in the backup mode, select “reverse alarm: off” from the
ventilator's setup page (See “Using the ventilator's setup page” in
“5/Using the Ventilator.")

1. Check the patient.

2. Make sure the volume sensor assembly is in the expiratory imb of the
patient breathing system. If the sensor is in the expiratory limb, check
the exhalation valve; its disk may be sticking. .

3. Make sure the arrows on the volume sensor clip point toward the
absorber.

During normal operation the ventilator's computer may experience minor
or major problems in its operation. Although the ventilator will continue
working in spite of certain errors, these errors can indicate such
problems as invalid data or an improperly functioning alarm system.

1. Recycle the system’'s power as soon as possible.
2. After the case, have the ventilator checked by service personnel.

If the system does not receive a proper signal from its built-in SpO, moni-
tor, the ventilator will sound an "SpO, fail xx" alarm.

1. Connect the patient to a stand-alone oximeter.

2. After the case remove the SpO, module for servicing. (See “"Removing
the SpO, module” in “6/Service Procedures " of "Reference.”)

If the ventilator detects airway pressure of less than -10 centimeters of
water, it will generate a subatmospheric pressure alarm.

1. Check for inadvertent vacuum hook-ups to the patient breathing
system.

2. Check for kinks or occlusions in the breathing system.‘

3. The inspiratory check valve in the absorber may be stuck. Check the
inspiratory check valve.

4. Is the patient breathing spontaneously? During mechanical ventila-
tion spontaneous breathing may trip this alarm.

5. Check the gas-scavenging system for excessive vacuum.

The ventilator sets the sustained pressure limit to correspond to the
inspiratory pressure limit dial setting. For inspiratory pressure limits of
20 cm H,0 to 60 cm H,0, the ventilator sets the sustained pressure limit
to one half the inspiratory pressure limit. Any inspiratory pressure limit
setting of more than 60 cm H,0 will result in a sustained pressure limit of
30 cm H,0. Anytime the sustained airway pressure exceeds—for 15
seconds or more—the sustained pressure limit set by the inspiratory

pressure limit dial, the ventilator will generate a sustained pressure
alarm.

1. Check the patient.
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VENT FAIL xx!

A

A

If the ventilator
failure 4 (supply
gas pressure

more than 30 psig)
alarm activates

VENT SET
ERROR!

VOL MON
STANDBY!

2. Check for kinks or blockages in the breathing tubes.

3. Check to make sure the absorber's Bag/APL-Ventilator switch is in
the correct position.

The number in the ventilator failure message—such as “vent fail 8"—will
correspond to the specific type of failure that has occurred, in this case a
gas inlet valve failure. If a ventilator failure alarm does occur, pressing
the alarm silence button will permanently silence the alarm tone, al-
though the yellow LED and alarm message will remain on, and the
ventilator may not function.

Although the ventilator's monitors may continue to operate, mechanical
ventilation is disabled when ventilator failure messages-—except the
messages for ventilator failures six and eight—are displayed; do not
attempt to use the ventilator while a ventilator failure message is dis-
played.

During certain ventilator failure alarms, whose causes may be transitory,
the ventilator will continuously attempt to reset its circuits for correct
operation. If the ventilator successfully resets its circuits, it will remove
the alarm message and resumse normal operation.

WARNING: The use of electrosurgical units or other devices that
radiate high-intensity electrical fields can affect the operation of the
ventilator and monitors attached to the patient. Maintain as much dis-
tance as possible between the electrosurgical leads and the cables to
the flow and oxygen sensors. Do not drape the electrosurgical leads
across the absorber or the anesthesia machine. Do not let the electro-
surgical leads rest on any surface of the anesthesia system. Constant
survelillance of all monitoring and life support equipment is mandatory
whenever electrosurgical devices are in operation, on, or in the vicin-
ity of the patient.

WARNING: Ventilator failure messages indicate that a problem exists
in the ventilator. Do not attempt to use the ventilator while a ventila-
tor failure message is displayed.

1. Have the ventilator supply gas regulator checked.

Refer to “8/Troubleshooting Guide," for more information about ventila-
tor failure messages.

If you attempt to set the inspiratory-flow, tidal-volume and rate controls
to a combination that results in a level the ventilator is not designed to
deliver, the ventilator will continue to use the most recent acceptable
settings, and will generate a ventilator setting error alarm.

1. Readjust the ventilator's controls within the ventilator's operating
limits.

When the mechanical ventilation switch is off, pressing the alarm silence
button cancels and resets the apnea alarm; the volume monitor standby
message will be displayed and the alarm will not sound again even if
these alarm conditions continue. Once the ventilator senses another
breath, the alarm timers and sensor circuits will again be activated and
any alarm condition that occurs can again trigger an appropriate alarm.
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UOL SENSOR
FAIL!

— = — —for
the tidal volume
reading

777 is displayed
in place of V,
V., or rate
readings

A

If the ventilator senses that little or no current is flowing through the
volume sensor clip, which can happen if the volume sensor clip is broken,
disconnected, or connected incorrectly, it will send the “vol sensor fail”
message. ) :

1. Make sure that the volume sensor clip is connected correctly to the
patient interface panel.

2. Replace the volume sensor clip.

If during mechanical ventilation the system does not sense any volume
for two consecutive breaths, the system assumes the volume sensor is
disconnected or damaged. However, the system does not send a volume
sensor failure message. Instead it displays, on the top line, dashes in
place of the tidal volume reading.

1. Check the connections between the volume sensor cartridge and the
sensor clip.

2. Check for obstructions in the volume-sensor cartridge that may be
preventing the cartridge vanes from spinning.

If you set a control combination the volume monitor cannot measure, or
if—in the monitoring mode—Dbreathing occurs that the monitor cannot
measure, the ventilator will display question marks in place of the V,,
V,, and rate readings.

1. Adjust the ventilator controls within the limits of the instrument.

If the alarm silence key will not silence the alarm

Certain electronic failures may be so significant as to cause the system to
lose the ability to generate ventilator failure messages even though the
ventilator has failed. If such a serious failure occurs, the alarm silence
button will not silence the alarm. Do not attempt to use the ventilator if
this type of failure occurs.

WARNING: Do not attempt to use the ventilator if the alarm silence
button will not silence alarms.

1. Ventilate the patient manually.

2. Switch to a functioning system.

Responding to alarms displayed on the system master

switch panel

“Battery”
indicator flashing
(electrical
disconnect/
failure)

For complete descriptions of anesthesia machine alarms see “4/The
Alarm System” in “Referencs."”

If the anesthesia machine's AC power supply fails or is disconnected, the
system will sound a warbling, intermittent alarm and will flash the
“bhattery” indicator to the left of the system master switch.

1. Continue normal operation; the backup battery will allow you to
continue for about one hour with mechanical ventilation. To extend
the operating time, discontinue mechanical ventilation.
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“Fail” indicator
flashing (oxygen
supply failure)

2.

3.

4.

Make sure that the system's power cord has not been disconnected.

Check the circuit breaker that is on the back of the display pod. Reset
it if it has been tripped.

Resolve the cause of the power failure.

If the oxygen supply pressure drops below 27 psig (186 kPa), the system
will sound the oxygen supply alarm continuously and light the oxygen
supply “fail" indicator. The oxygen supply failure alarm also will sound
briefly when you switch on the system.

1.

2.

Open the reserve oxygen cylinder.

Switch off mechanical ventilation until the oxygen supply is restored.
Switch to the Bag/APL mode and use manual ventilation.

Check the oxygen pipeline gauge.

Check the oxygen pipeline for disconnections.
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In this section

Troubleshooting the system 8-1
Troubleshooting the ventilator 8-2

Ventilator problems 8-2

Ventilator failure messages 8-3
Troubleshooting the display pod 8-5

Display pod problems 8-5

Display pod error messages 8-4
Troubleshooting the NIBP 8-9

NIBP problems 8-9

NIBP failure messages 8-10
Troubleshooting the respiratory gas module 8-10

Respiratory gas module problems 8-10

Respiratory gas module failure messages 8-11
SpO, failure messages 8-12

Troubleshooting the system

Symptom Possible Cause Recommended Action
System won't power on Master switch is set to standby. Move master switch to on.
when connected to
functional AC outlet. Pod interrupt switch off. Move pod interrupt
switch toon
No gas flow Master switch is set to standby. Move master switch to on.
O, supply pressure Check and repair the
oo low. oxygen supply.
Supply hose disconnected. Connect supply hose.
Kinks in supply hose. Remove kinks from supply
hose.
Electrical/disconnect System power cord unplugged. Plug in power cord.

failure alarm activates

Circuit breaker tripped. Reset circuit breaker
System's DC power supply has failed. Call service personnel.
O, supply failure alarm O, supply pressure too low. Check and repair the
activates. oxygen supply.
Cylinder empty. Replace cylinder.
Supply hose disconnected. Connect supply hose.
Kinks in supply hose. ﬁ:move kinks from supply
se.
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Symptom

Excessive high pressure
circuit leak

Excessive low pressure
circuit leak

Cannot make a connection
to the absorber at one of
the anti-disconnect fittings.

“Battery fail" message
displayed.

Possible Cause

Yoke gate loose.

Cylinder gasket leaking.

Unused cylinder yoke is unplugged.

Vaporizer filler or drain valve loose.

Vaporizer mounted improperly.

Release tab engaged.

Not user serviceable.

Troubleshooting the ventilator

Ventilator problems

Symptom

Ventilator in backup mode
and no display on the
screen. No alarms sounding.
Ventilator screen's
backlighting off.

Bellows does not expand
during ventilation or tends
to collapse

Bellows distended or slips
off the base.

Low pressure alarm sounds
continuously.

Possible Cause

System power has failed and
backup battery is completely
discharged.

Leak in the breathing system.

Bellows not installed properly.

Tear or leak in bellows.

Insufficient fresh gas flow.

Incorrect scavenging system
pressure.

Leaks in pressure sensing tube.

Circuit disconnected.

Circuit occluded.

Recommended Action

Tighten yoke tee handle.

Replace cylinder gasket(s).

Install yoke plug in unuséd
cylinder yoke.

Tighten vaporizer filler and
drain valves.

Ensure proper vaporizer
mounting.

Depress the release tab
button on the female fitting
and try again.

Call service personnel.

Recommended Action

After the power is restored,
leave the system plugged
in for at least 24 hours

to recharge battery.

Check breathing system
hosas and connactions.

Check bellows to base
attachment.

Check the entire surface of
the bellows. Pay close
attention to the angles in the
convolutions.

Check that settings on _
flowmeters are adequate.

Check the scavenging
system for vacuum or high
pressure.

Replace pressure sensing
tube.

Reconnect circuit.

Clear circuit.
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Symptom

Volume readings are
consistently low.

System sounds alarms
at incorrect pressures.

Alarms sound without
apparent cause and cannot
be silenced.

Reverse flow alarm is
activated. (While the
volume sensor is in the
distal position of the
expiratory limb of the
breathing circuit.)

Reverse flow alarm is
activated during every
breath.

Possible Cause

Low oxygen supply pressure.

Failed volume sensor
cartridge.

Breathing system leak.

Licuid in pressure sensing tube.

Pressure sensing tube disconnected.
Kink in pressure sensing tube.

Certain electronic failures may be
so significant as to cause the
system to lose the ability to
generate ventilator failure
messages even though the
ventilator has failed. If such a
serious failure occurs, the alarm
silence button will not silence
the alarm.

Expiratory check valve on absorber is
functioning incorrectly.

If the volume sensor is located in the
proximal end of the “Y" connector in
the patient circuit, the alarm may
sound for each breath. '

Volume sensor cartridge is connected
backwards to sensor clip.

Ventilator failure messages

Recommended Action

Check, and repair, the
oxygen supply.

Replace the volume sensor
cartridge.

Find and repair leaks.

Drain the sensing tube.

Reconnect the tube.
Replace the tube.

Do not use the ventilator.
Contact trained service
personnel.

Replace check valve disk.

Either locate sensor in the
distal position of the
expiratory limb, or use

the ventilator's setup page
to disable the reverse flow
alarm. (see “Using the setup
pages” in "5/Using the
Ventilator.")

Correctly connect the clip

to the volume cartridge.
(See "Checking the volume
sensor” in “5/Maintaining
and Calibrating the System"”
of "Reference.")

Ventilator failure messages can indicate anything from a defective IC
chip to excessive pressure in the ventilator's driving gas supply. All
maessages indicate problems that can cause the ventilator to shut down.
However, some ventilator problems may not generate any ventilator
failure message, even though the ventilator may not be functioning
correctly.
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A

WARNING: Do not attempt to use the ventilator while a ventilator
fallure message is displayed. Even if no ventilator fallure message is
displayed, do not use the ventilator if you suspect a malfunction has
occurred. '

Some ventilator failure alarm conditions may be caused by transitory
electrical interference that devices such as electrocautery instruments
can generate. Although the ventilator will disable mechanical ventilation
during most ventilator failure alarms, during certain of these alarms,
whose causes may be transitory, the ventilator will continuously attempt
to reset its circuits for correct operation. If the ventilator successfully
resets its circuits, it will remove the alarm message and will resume
normal operation.

WARNING: The use of electrosurgical units or other devices that
radiate high-intensity electrical flelds can affect the operation of the
ventilator and monitors attached to the patient. Maintain as much
distance as possible between the electrosurgical leads and the cables
to the flow and oxygen sensors. Do not drape the electrosurgical leads
across the absorber or the anesthesia machine. Do not let the electro-
surgical leads rest on any surface of the anesthesia system. Constant
surveillance of all monitoring and life support equipment is mandatory
whenever electrosurgical devices are in operation, on, or in the vicin-
ity of the patient.

Except for “vent fail 4" none of the causes of ventilator failure messages
are user serviceable. If your ventilator displays a ventilator failure mes-
sage other than "vent fail 4” please note the failure number, any other
symptoms, and any comrective actions you took, then call trained service
personnel.

Ventilator Fallure Possible Cause

VENT FRIL & Electronic Failure

VENT FAIL 1 Electronic Failure

VENT FAIL 2! Electronic Failure

VENT FAIL 2! Electronic Failure

UENT FAIL ¥ Supply gas pressure more than 30 psig

VENT FAIL 3 Not Used

VENT FAIL &! Servo Valve Failure

VENT FAIL 71 Not Used

VENT FAIL 8! Gas inlet valve failure o

VENT. FAIL 9! Electronic Failure

VENT. FAIL 18! Electronic Failure

VENT. FAIL 11 Reference voltage incorrect

VENT. FAIL 12! RAM table values incorrect

DRIVE CKT. OPEN! Exhalation Valve Failure or Bag/APL switch in
wrong position

8-4
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Troubleshooting the display pod

Display pod problems
Symptom Possible Cause Recommended Action
No display, no lights Display pod interrupt Move display pod interrupt switch to on
on display pod switch off
Circuit breaker tripped Reset circuit breaker
Display very dim Display brightness set to Adjust display brightness
minimum level on manual
setup page
Normal screens System software error Use system disk to restart system
displayed but no
activity on screens,
LEDs, or data
Display pod error messages
During normal operation the display pod's computer may experience
minor or major problems in its operation. Many of these errors will cause
the system to display “restart system” followed by a three- or four-digit
error number. Some of these errors will cause the system to enter the
backup mode, while other will let the display pod continue operation.
Although the display pod will continue working in spite of certain errors,
these errors can indicate such problems as invalid data or an improperly
functioning alarm system.
If the "restart system" message is displayed, make a note of the error
number, then check the list below; follow the recommended action, if one
is listed. Some errors do not appear on the list at all. If your system
displays an error that does not appear on the list, restart the display pod
as soon as possible.
Error Possible Cause Action
Number
-4095 RAM disk is unformatted. Format the RAM disk as described in
“6/Service Procedures” of “Reference.”
-4094 Data on RAM disk is lost. Format the RAM disk as described in “6/Service
Procedures” of “"Reference.”
-4093 Errqr reading RAM disk. Restart the display pod. If problem persists,
reformat the RAM disk as described in "6/Service
Procedures” of “Reference."
-4092, 44081 RAM disk is improperly Format the RAM disk as described in
formatted. “6/Service Procedures" of “Reference.”
-401, -112 Bad disk used to start system If system disk was in the disk drive when the
(can be either system disk or system was started (and the error occurred),
RAM disk problem). replace the system disk. Otherwise, reformat

the RAM disk as described in “6/Service
Procedures” of "Reference.”
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Error
Number

-111, -110,
-109

-108

-105

-102

122

124

301

302

303, 304, 305

306

307, 308

309

500, 501, 701

Possible Cause

System error

Software or hardware error

Bad disk used to start system
(can be either system disk or
RAM disk problem).

Software error

Software missing from
system load disk.

Too many alarms for alarm
display area. (Some alarms
are not displayed.)

Alarms may be invalid
or missing.

Too many alarms to manipulate.
(Some alarms are not displayed.)

One or more alarm conditions
are not being displayed or are
being displayed incormrectly.

Too many alarms for software
to manipulate or display. One
or more alarms are not being
processed or displayed.

Invalid attributes for an alarm.
One or more alarms may not be
displayed.

One or more alarms may not ba
classified or handled correctly.

Invalid attributes for an alarm.
One or more alarms may not be
displayed.

Too many alarm conditions
to handle.

Action

Insert the system disk, then restart the display
pod. If the problem is still present, replace the
system disk.

Insert the system disk, and restart the display
pod.

If system disk was in the disk drive when

the system was started (and the error occurred),
replace the system disk. Otherwise, reformat
the RAM disk as described in “6/Service
Procedures” of “"Refaerence."”

Insert the system disk, then restart the display
pod. If the problem is still present, replace the
system disk.

Insert the system disk, then restart the display
pod. If the problem is still present, replace the
system disk.

Reduce the number of alarm conditions.

As a precaution, restart the display pod.
Restart the display pod at earliest opportunity.

Reduce the number of alarm conditions.
As a precaution, restart the display pod.

Restart display pod.

Reduce the number of alarm conditions.
As a precaution, restart the display pod.

Restart display pod: alarms may be unreliable.

Restart display pod: alarms may be unreliable.

Restart display pod: alarms may be unreliable.

Reduce the number of alarm conditions.

As a precaution, restart the display pod.
Functional reliability of alarm setting should not
be affected.

S
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Error
Number

903, 904, 905

907

911

1701, 1702
1901, 1902

1903
1904

2100

2101, 2102,
2125, 2126,
2127, 2128,
2129, 2130,
2301, 2302,
2303, 2700,
210

Possible Cause

Auto setup “save
configuration" failure.

Invalid cursor position during
the editing of a configuration
file name. Software corruption
likely.

Unable to open auto setup
configuration file. Possible
RAM disk corruption.

Configuration file access failure
detected. Software corruption
likely. Configuration file data
corruption possible.

Failure trying to save a system
configuration in Save
Configuration mode. Corrupted
or incompatible version of
software likely.

Software error.

System unable to access
calibration date.

Software error.

Improper calibration date.

Software error.

Software error.

Action

Restart the display pod. Until the display pod is
restarted, using “save configuration" will
probably cause the error to recur. If, after restart-
ing, the problem persists, reformat the RAM disk
as described in "6/Service Procedures”

of "Reference.”

Restart display pod. Enter Auto Setup after
restarting to verify that all configuration names
are still correct.

Restart the display pod. Until the display pod is
restarted, using “save configuration” will
probably cause the error to recur. If, after
restarting, the problem persists, reformat the
RAM disk as described in “6/Service Procedures”
of “Reference.”

Restart display pod. Avoid using auto setup
and save configuration until the display

pod is restarted. Enter Auto Setup after
restarting to verify that all configuration names
and settings are still correct.

Restart display pod. Do not use “save
configuration"until the display pod is restarted.
Do not trust the current system settings.

Set the system configuration manually

(using manual setup page, alarm limits,

alert zone widths, trend durations). After
restarting, try to save the configuration again. If
this fails, restart the display pod with the system
disk. If this fails, reformat the RAM disk as
described in “6/Service Procedures” of -
“Reference.”

No action is necessary.

No action is necessary. The system will attempt
to store a new calibration date when a
calibration occurs. If this is unsuccessful, use the
system disk to restart the system.

Use the system disk to restart the system.

No action is necessary. The system will attempt
to store a new calibration date when a
calibration occurs. If this is unsuccessful, use the
system disk to restart the system.

No action is necessary.

No action is necessary.

1203-0119-000  05/31/90

8-7



8/Troubleshooting Guide

Error Possible Cause Action
Number
3285, 3286, Alarm data manipulation error. Restart display pod: alarms are not functioning
3287, 3288, correctly.
3289, 3290,
3292, 3293,
3301, 3302,
3304, 3305
3309 Too many alarms for system Reduce the number of alarm conditions.
to track. As a precaution, restart the display pod.
--3501, 3502, Software error. No action is necessary.
3503, 3504,
3505, 3506,
3507, 3508,
3508, 3510
3511 Software error when reading the  No action is necessary. The default low alert
current low alert limit for one of limit is used. :
the display pod parameters
3512 Software error when reading the  No action is necessary. The default high alert
current high alert limit for one of  limit is used.
the display pod parameters
3701 Front panel switch not read Continue to use the system, but pay careful
correctly. attention switch-related behavior. Make sure
you get what you expect when you press a
switch.
3710, 3711 Software operating in an Restart the display pod. Until system is
invalid state. restarted, keep a close eye on the behavior of the
system immediately after a front panel switch is
pressed. Make sure you get what you expect
when you press a switch.
3901, 3902, Software error. No action is necessary. Default setting is used.
3903, 3904,
3905, 3906,
3907, 3908,
3909, 3910,
3911, 3912,
3913
5300, 5701, Software error. No action is necessary.
5702, 5703,
§900, 5901
6101, 6102 Software error. No action is necessary. The default setting is
used.
6103 Software error. No action is necessary.
6301 Software may run out Continue operation, but watch for other error
of memory. messages.
6500 Software error. No action is necessary. }I
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Error Possible Cause Action
Number
6706 Access to help file failed. Exit “help” application. Restart display pod.
6707 Access to help file failed. Do not use “help"” Restart display pod from
system disk.
Troubleshooting the NIBP
NIBP problems
Symptom Possible cause Recommended action
The monitor is unable to The cuff used may be the Use a cuff size that is best suited for
determine the pressure wrong size for the patient. the patient (see “3/Making the Patient
readings Connections”). Cuffs of various sizes
are available as optional accessories.
(See 8/Accessories and Optional Parts"™
of "Reference.")
Leaks in the hose or hose Ensure that all the hose connections
connections can result in are tight; replace the air hose if a leak
false readings or needless is indicated. (See “2/Preoperative
alarms. An air leak is Checkout Procedures” for a leak test.)
indicated when the pump
keeps trying to inflate or
reinflate the cuff.

Fallure message
NIBP Mon Fail 0

NIBP Mon Fail 1

NIBP Mon Fail 50

NIBP Mon Fail 99

NIBP failure messages

Possible cause Recommended action

RAM or ROM failure Restart system. If failure recurs, replace module.

Pressure transducer Restart system. If failure recurs, replace module.

failure

Communication Restart system. If failure recurs, replace module.
failure

Display pod not Rastart system. If failure recurs, replace module.
receiving data

Troubleshooting the respiratory gas module

Symptom

Monitor consistently Air leak in gas sample

shows lower CO,

Respiratory gas module problems

Possible cause Recommended action

Ensure that the sample tube assembly is attached

system or sample line securely to the sample inlet connector.
blocked. Do not over tighten the connection.

1302-0119-000  06/31/90
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Recommended action

None. Monitor purging to clear sample line.

Check sample line for sharp bends or for a
kinked line.

Replace sample tube. If problem persists,
remove monitor from use. :

Replace the patient sample filter cartridge,
which is above fluid trap.

Check sample tube connections. Make sure
cannister is not empty. Ensure that there are
leaks in the calibration reservoir bag.

Respiratory gas module failure messages

All respiratory gas module failure messages—such as “"CO,/agt fail 5"—
indicate conditions that will cause the respiratory gas module to produce
invalid data; so CO, and agent data is not displayed during these types of
failures. Certain types of respiratory gas module failures can be corrected
by such simple measures as replacing the module's sample filter. Other
types of failures, however, require replacing the module, as described in
“@/Service Procedure” of “"Reference."

Symptom Possible cause

Frequent purging Condensed moisture in
sample line. ’
Sample line occluded.

Frequent purging Purging system cannot

followed by clear blocked line.

message “CO,/agt

line blocked”

“CO,/agt filter The sample filter

blocked"” cartridge is occluded
and must be replaced.

Invalid span Leak in sampling
system

Fallure message Possible cause

COzAgt Fail 0 ROM checksum failure

CO02/Agt Fail 1 RAM failure

COzAgt Fall 2 Central processor failure

COz/Agt Fail 3 No analog output

COz/Agt Fall 4 No vacuum

CO2/Agt Fail 5 No gas flow .

CO2/Agt Fail 6 Monitor overheated

COz/Agt Fall 7 Software error

COz/Agt Fall 8 Software error

CO2/Agt Fail 9 Software error

CO2/Agt Fail 10
COz/Agt Fall 11
COz/Agt Fail 12

Software error
Software error

Software error

Recommended action

Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Replace module.

Replace module.

Check for obstructions near the system's fans.
If failure recurs, replace module.

Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.

Restart system. If faihure recurs, replace module.
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Failure message
COz/Agt Fall 13
COz/Agt Fail 14
COz/Agt Fall 15
COz/Agt Fail 16
COz/Agt Fail 17

CO2/Agt Fali 18

CO2/Agt Fall 19

CO2/Agt Fall 20

C02/Agt Fail 99

Possible cause

Software error

Software error

Software error

Gas analyzer inoperative
Module’s filter blocked
Gas analyzer needs
calibration.

Gas analyzer O, needs
calibration.
Monitor's barometer

needs recalibration.

Display pod not receiving
respiratory gas monitor
data.

SpO, failure messages

Fallure message

Sp0:Fail 0

Sp0: Fail 1

Sp0: Fall 99

Possible cause

Module or probe
hardware failure

Module can't identify
probe.

Display pod not
receiving SpO, monitor
data.

Recommended action

Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Restart system. If failure recurs, replace module.
Replace module.

Replace filter as described in “5/Maintaining and
Calibrating the System” of “Reference.”

Calibrate monitor as described in “5/Maintaining
and Calibrating the System" of “Reference.”

Calibrate monitor as described in “5/Maintaining
and Calibrating the System” of “Reference.”

Replace module.

Replace module.

Recommended action

Replace probe. Restart system. If error recurs,
replace module.

Replace probe. Restart system. If error recurs,
replace module.

Replace module.
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9/Shutting Down the System

After using 1. Stop disk logging and printer logging.
the Ohmeda

Modulus CD 2. Make sure vaporizers are switched off.
Anesthesia

System

3. Remove the patient circuit from the absorber.

4. Close all of the flow controls.

5. Disconnect all of the pipeline supplies.

6. Open the cylinder valves.

7. Fully open the flow control valve for air or the third gas, if installed.
8. Fully open the flow control valve for nitrous oxide.

9. Fully open the flow control valve for oxygen.

10. Close the third gas's cylinder valve. Befors moving to the next step,
wait until the float in the flowmeter for the third gas drops to the
bottom of its tube.

11. Close the nitrous-oxide cylinder valve. Before moving to the next
step, wait until the float in the nitrous-oxide flowmeter drops to the
bottom of its tube.

12. Close the oxygen cylinder valve. The low pressure alarm will sound.
Before moving to the next step, wait until the float in the oxygen
flowmeter drops to the bottom of its tube.

13. Move the system master switch to standby.

14. Close all of the flow control valves.
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The system master switch 1-3
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Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 2-6
Figure 2-7
Figure 2-8
Figure 2-9
Figure 2-10
Figure 2-11
Figure 2-12
Figure 2-13
Figure 2-14
Figure 2-15
Figure 2-16
Figure 2-17
Figure 2-18
Figure 2-19
Figure 2-20
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Figure 2-37
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Opening the valve 2-6
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Figure 3-4 Attaching a finger probe 3-6
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—6/Starting Operation
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Bold page numbers indicate
“Reference"” volume entries

A

Absorbent 2-14

changing 5-44

Absorber 2-12

aocegsories 8-1

APL valve, checkout 2-16

bag arm 2-13

bag/APL selected 3-10
bag/APL-ventilator switch 2-14
canisters 2-14

changing absorbent 5-44

check valve, maintaining 5-46
check valves 2-13

checkout 2-15

circuit pressure sensing connector
2-13

cleaning 5-19

common gas inlet 2-12

drain plug 2-14

draining condensate 5-45
excess gag outlet 2-12
exhalation port 2-13

flow of gas 3-9

inhalation port 2-13
maintaining 5-44

maintaining canister 5-46
maintaining check valve 5-48
maintaining pressure gauge 5-47
oxygen sensor port 2-12, 2-14
pressure gauge 2-14

pressure gauge connector 2-13
pressure gauge, maintaining 5-47
replaceable parts 8-2
spedifications 7-7

sterilizing 5-19

ventilator port 2-12

ventilator position selected 3-10

Accessgories

absorber 8-1

airway pressure monitor 8-4
anesthesia machine 8-4
NIBP 8-5

oximeter 8-8

oxygen monitor 8-8
scavenging interface valve
assembly 8-8

S];)Oz module 8-8

to have on hand 1-t-
vaporizer 8-9

volume monitor 8-9

Adhesive disks, attaching to Spoz
probe 3-12

Adjusting

flowtube backlighting 6-2
scavenging interface 6-6

Adult, setting NIBP 4-8
Advisories

display pod 2-21
definition 4-1

Agent
concentration in vaporizer 3-16
into vaporizers 24
into vaporizers, funnel-fill port 2-7
into vaporizers, keyed port 2-6
monitoring 3-31
residual in vaporizer 3-19
setting 4-8

Agent monitor
connecting sample tube 3-3
fluid trap, emptying 3-3
patient connections 3-3

Airway pressure
alarms description 4-12
excesgive 2-17
monitoring 3-23

Airway pressure falling
description 4-13

Airway pressure monitor
aocessories 8-4
failure, description 4-15
replaceable parts 8-4
specifications 7-10

Airway resistance, compensation for
346

Alarm
active 4-16
Agt Mon Fail xx, responding to
7-2
airway pressure falling,
description 4-13
airway pressure monitor failure,
description 4-18

airway pressure rising,
description 4-13

airway pressure, description 4-12
alarm silence key, uging 7-1

alert zone limits key 2-23

alert zone on/off key 2-22

alert zone reset key 2-22

alert zone, description 4-6

alert zones, activating 4-15

alert zones, deactivating 4-15
alert zones, resetting 4-15

alert zones, setting limits 4-15
alert zones, using 4-14

alert zones, when to set 4-15
anesthesia machine electrical,
testing 2-24

APNEA xxx SEC., responding to
7-19

apnea (ventilator), testing 2-19
apnea, backup mode 5-7

apnea, description 4-10
Apnea-coz Off, responding to 7-2
apnea-CO' off, description 4-19
APNEA-COI, responding to 7-2
apnu-coz, description 4-10
Apnea-Vol Off, responding to 7-3
APNEA-Vol, responding to 7-2

apnea-volume off, description
4-19

apnea-volume, description 4-10,
4-14

audio, meaning 4-1

audio, settings 4-8, 4-12
BATTERY, responding to 7-26
):lzd pressure falling, description

blood pressure rising, description
4-12

blood pressure, description 4-12
bottle full, description 4-18
breath detaction 4-4

breathing circuit gas level,
description 4-11

Cal CO:/nqt Mon, responding to
7-3

calibrate respiratory gas monitor,
description 4-18

CHECK GAS SUPPLY, responding
to 7-20

CHECK O, PROBE, responding to
7-20

Check NIBP Cuff, responding to
7-3

check NIBP cuff, description 4-17
check settings, description 4-18
clocks, meaning 4-1

CO, Mon Stby, responding to 7-3
Cozlagent monitor standby,
description 4-19

cozllqont monitor warmup,
description 4-19

COzIagent monitor zeroing,
description 4-19

CO,/Agt Bottle Full, responding
to 74

CO,/Agt Fall, responding to 7-4
CO,/Agt Fllter Blocked, respond-
ingto 7-4

CO,/Agt Line Blocked, respond-
ing to 74

CO,IAqt Purge, responding to 7-5
CO,/Agt Sensor Wet, responding
to 75

CO,/Agt Warmup, responding to
7-5

Coz/Agt Zeroing, responding to
7-5

conflicting settings 4-12, 44
controlled by ventilator 5-6
defaults 4-38

defaults, backup mode 5-7
definition 4-1

descriptions 4-1, 4-10

Disk Drive Empty — Install
Formatted Disk, responding to 7-5
Disk Full, responding to 7-5

Disk Near Full, responding to 7-6
Disk Not Formatted -—Replace

With Formatted Disk, responding
to 7-6

Disk Write Fail, responding to 7-6
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Disk Write Protected — Install
Formatted Disk, responding to 7-8

disk full, description 4-21

disk logging error messages,
description 4-20

disk near full, description 4-20
disk write fail, deacription 4-21
DRIVE CKT. , responding to 7-20
Drive Circuit Open, responding to
76

drive circuit open, description
4-18

electrical (anesthesia machine),
testing 2-24

electrical disconnect/ failure,
description 4-14

expired agent rising, description
4-11

expired co, falling, description
4-12

expired COa rising, description
4-11

FAIL, responding to 7-27

filter blocked, description 4-16
flashing 4-3

flow, description 4-13

gas level, description 4-11
half-tint messages 4-3

hardware failure, description 4-14
heart rate falling, description 4-12
heart rate riging, description 4-12
heart rate, description 4-12
HIGH Et AGENT, responding to
7-7

HIGH ExCO,, responding to 7-7
;II?GH Fi AGENT, responding to
HIGH HR, responding to 7-7
HIGH Pmazx, responding to 7-7
HIGH PRESSURE, responding to
7-21

HIGH SpO,, responding to 7-8
HIGH SYS BP, responding to 7-8
High airway pressure, description
¢-12

High FIO,, responding to 7-7
High VT, responding to 7-8

High VE, responding to 7-8

high expired agent, description
4-11

high expired CO,, description
4-11

high heart rate, description 4-12
high inspired agent, description
4-11

high inspired 0,, description 4-11
high oxygen (ventilator), testing
2-17

high pressure (ventilator), testing
2-22

high SpO,, description 4-12

high systolic blood pressure,
description 4-12

high tidal volume, description
4-14

incxements 4-38
indicator LEDs, ventilator 2-18
Insp Pause On, responding to 7-8

inspiratory pause on, description
419
inspired agent rising, description
4-11

inspired Oz falling, description
4-11

inspired Oz rising, description
4-11

insufficient SpO, light detected,
description 4-17

Invalid Cal, responding to 7-9

invalid calibration, description
4-18

limits 4-36

limits key 2-22

limits mode, settings 4-8
location of display 4-2

LOW FO,, responding to 7-9
LOW HR, responding to 7-9

LOW OXYGEN, responding to
7-21

LOW Pmax, responding to 7-10
LOW PRESSURE, responding to
7-22

LOW SpO,, responding to 7-10,
7-22

LOW SUPPLY PRES, responding
to 7-22

LOW SYS BP, responding to 7-10
LOW VT, responding to 7-11
LOW VE, responding to 7-10

Low Et Agent, responding to 7-11
Low EtCO,. responding to 7-11
Low Fi Agent, responding to 7-12

Low Supply Pressure, responding
to 7-12

low airway pressure, description
4-13

low expired agent, description
4-11

low expired CO,. description 4-11
low heart rate, description 4-12
low inspired agent, description
4-11

low inspired Oz. description 4-11
low minute volume (ventilator),
testing 2-19

low minute volume, description
4-13

low oxygen (ventilator), testing
2-17

low pressure 5-8

low pressure (ventilator), testing
2-22

low quality SpO, signal,
description 4-17

low SpO,, description 4-12

low systalic blood pressure,
description 4-12

low tidal volume, description 4-14

low ventilator supply pressure,
description 4-18

managemant keys 2-21

MAX. PRESSsxxx CM, responding
to 7-22

maximum pressure =, description
4-20

minute volume falling, description
4-14

minute volume riging, description
4-14

Mode Conflict, responding to 7-12
NIBP artifact, responding to 7-12

NIBP mode conflict, description
417

NIBP Mon Fail xx, responding to
7-12

NIBP monitor failure, description
4-16

NIBP motion, description 4-17
NIBP motion, responding to 7-12
NIBP, determinations 6-7

No Agt Selected, responding to
7-12

No O2 Pressure, responding to
7-13

No Spoz Probe, responding to
7-12, 7-22

No Sp(Jz probe, description 4-19
no agent selected, description
4-20

O: CAL ERROR, responding to
7-23

O, Mon Fail, responding to 7-13
Oz Sensor/Supply Fail, responding
to 7-13

off 4-16

on master switch, responding to
7-26 :

operation error, description 4-18
overview 4-1

oxygen monitor failure,
description 4-15

oxygen sensor failure, description
4-15

oxygen supply failure 2-11

oxygen supply failure, description
4-15

oxygen supply pressure failure,
description 4-15

oxygen, backup mode 5-7

PAW Mon Fail, responding to 7-13
POD LINK FAILURE, responding
to 7-23

POOR SpO, SGNL, responding to
7-23

POWER FAIL, responding to 7-23
power failure, description 4-15
preparing system 4-11, 4-12
quick reference charts 4-23

quick reference charts, backup
mode 4-32

104
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quick reference charts, display
pod 423

quick reference charts, ventilator
4-32

recurring 4-1

Remove System Disk—Replace
With Formatted Disk, responding
to 7-14

Reposition Cuff, responding to
7-14

reposition cuff, description 4-17
Reselect Agent, responding to
7-14

Reselect Sust PAW, responding to
7-14

reselect agent, description 4-17

reselect sustained airway
pressure limit, description 4-18

respiration rate, description 4-10

respiratory gas monitor failure,
description 4-16

respiratory gas monitor sample
line purge, description 4-17
respiratory gas monitor's bottle
full, description 4-16
respiratory gas monitor's filter
blocked, description 4-18

regpiratory gas monitor's sample
line blocked, description 4-16

respiratory gas monitor's sensor
saturated, description 4-18
responding to 7-1

Restart System, responding to
7-14

Rev Alarm Off, responding to 7-14
Reverse Flow, responding to 7-14,
7-24

reverse flow 5-6

reverse flow (ventilator), testing
2-19

reverse flow alarm off, description
4-20

reverse flow status, setting 5-1
reverse flow, description 4-13
sample line blocked, description
4-18

sample line purge, description
4-17

sensor saturated, description 4-16
setting error, deacription 4-18
setting limits mode 4-8

setting volume 4-8, 4-12

setting volume (ventilator) 5-1
silence key, display pod 2-21
silencing 7-1

gilencing 4-21

SIMULATED DATA, responding
to 7-156

simulated data, description 4-20

SOFTWARE ERROR, responding
to 7-24

software errors, description 4-18
software failure, description 4-14

SPOZ FAILURE, responding to
7-24

SpO, Ambient Light, responding
to 7-16

SpO, ambient light detected,
description 4-17

SpO, failure , description 4-16
SpO, falling, description 4-12
SpO, Intezference, responding to
7-16

spo, interference, description
4-17

Spo, Light Low, responding to
7-16

SpO, Low Quality, responding to
7-16

SpOz Mon Fail xx, responding to
7-16

SpO, Mon Off, responding to 7-16
Sp(')z Mon Stnby, responding to
7-18

SpOz monitor off, description 4-20
SpO, monitor standby, description
4-20

SpOz PROBE OFF, responding to
7-17

SpO2 probe off, description 4-17
Sp0,, backup mode 5-7

SpOz, description 4-12

standby 4-16

standby key, display pod 2-21
standby, switching to active 4-17
standby, using 4-16

status messages, description 4-19

SUB ATMOS PAW, responding to
7-17

SUB-ATMOS. PRES, responding to
7-24

subatmospheric airway pressure,
description 4-13

SUSTAINED PAW, responding to
7-17

SUSTAINED PRES, responding to
7-24

sustained pressure (ventilator),
testing 2-22

sustained pressure, desacription
4-13

gsystem 4-1

tidal volume falling, description
4-14

tidal volume rising, description
4-14

VENT SET ERROR, responding to
7-25

Vent DIP 1 Fail, responding to
7-18

Vent Fail xx, responding to 7-17
Vent Pressure Limited, respond-
ing to 7-18

Vent Setup On, responding to
7-18

VENT. FAIL, responding to 7-25
ventilation source 4-8, 4-11

ventilator apnea, testing 2-19

ventilator dip switch failure,
description 4-18

ventilator failure, description 4-18

ventilator high oxygen, testing
2-17

ventilator high pressure, testing
2-22

ventilator low minute volume,
testing 2-19

ventilator low oxygen, testing
2-17

ventilator low pressure, testing
2-22

ventilator pressure limited,
description 4-18

ventilator reverse flow, testing
2-19

ventilator setting error,
description 4-18

ventilator setup on, description
4-20

ventilator sustained pressure,
testing 2-22
ventilator, description 4-21

VOL MON STANDBY, responding
to 7-25 :

Vol Mon Stby, responding to 7-18

Vol Sensor Fail, responding to
7-19, 26

volume monitor standby,
description 4-19
volume sensor failure, description
4-17
volume, backup mode 5-7
volume, description 4-13
volume, settings 4-8, 4-12
whoere displayed 4-2
where generated 4-3
zeroing, description 4-19
Alarm limits, auto setup 2-31
standby 4-22
Alarm silence
doesn't function 7-26
LEDs 4-21
using 7-1
ventilator 2-18
Alarm standby
deacription 4-22
Alert zone
activating 4-15
alert zone limits key 2-23
alert zone on/off key 2-22
auto setup 2-31
deactivating 4-15
description 4-8
limits 4-5
medium 4-15, 4-6
reset 4-5
resetting 4-15
getting limits 4-15
tight 4-15, 4-5
using 4-14
wide 4-15, 4-56
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Alert zone reset
effect on polygon 4-7
usging 2-22
Altitude compensation (ventilator),
setting 5-42
Ambient pressure, effect on
vaporizer 3-17
Analog
key 2-24
mode, display pod 3-36
__Anesthesia machine
accessories §-4
backup battery 2-11
battery 2-11
brake 2-1
cleaning 5-17
components 2-1
alectrical alarms, checkout 2-24
internal devices 2-11
lubricating 5-256
powering on 1-3
shutting down 9-1
specifications 7-2
sterilizing 5-17
switching off 9-1
turning off 9-1
Anesthetic
into vaporizers 24
into vaporizers, funnel-fill port 2-7
into vaporizers, keyed port 2-5
Apnea
alarm (ventilator), testing 2-19
apnel-coz off, description 4-19
apnea-t'}oz off, responding to 7-2
apnea-cozl description 4-10
apnu-coz, responding to 7-2
apnea-Vol off, responding to 7-3
apnea-Vol, responding to 7-2
apnea-volume off, description
4-19
apnea-volume, description 4-10,
4-14
description 4-10
in backup mode 5-7

volume required to start and reset
44

Apple Macintosh

displaying data 1-9

printing data 1-9

processing data 1-9

using to copy disk 1-3

using to format disk 1-2
Arterial oxygen saturation 3-24
Ashton Tate dBase 1-10, 1-12
Attaching

ear probe 3-6

finger probe 3-5

Flex (adult) probe 3-7

Flex Il (neonates and pediatrics)
probe 3-11

NIBP cuff 3-1

Audio
setting (ventilator) 5-1
setting alarm 4-8, 12
setting pulse 4-8
Audio alarms
meaning 4-1
Auto, key 2-31
Auto setup
* custom 4-11
defaults 4-10
dithered type 4-11
parameters 2-31
programming 6-3
using 4-10
variables 4-7
worksheets 4-10
worksheets -1
Automatic mode, NIBP 3-28
Auxiliary outlets, leakage current 1-8
Averaged data 1-10, 1-16

B

Back pressure, effect on vaporizer
3-18
Backlighting, flowtube
level control 6-2
getting 6-2
Backup battery 2-11
checking 2-2
condition indicator 2-7
condition meter 2-2
duration of use 4-24
how long it will power system 2-8
test button 2-2, 2-8
Backup mode 3-43
alarms 4-23

alarms, quick reference charts
432

checking 2-30
data displayed 4-23
defaults 5-7
heart rate 5-7
SpO, alarm 5-7
using 4-23, 5-7
ventilator 2-14
Bag arm, absorber 2-13
Bag/APL

bag/APL-ventilator switch,
absorber 2-14

selected on absorber 3-10
Bargraph

oximeter 6-9

SpC)z 6-9
Barometric pressure

effect on vaporizer 3-17

calibrating 5-35
Battery 2-11

checking 2-2

condition indicator 2-7

condition meter 2-2

duration of use 4-24

how long it will power system 2-8
recharging 4-24
test button 2-2, 2-8
Bellows assembly
cleaning 5-6
replaceable parts 8-5
Blood Pressure
alarms, description 4-12
data, when stored 1-10
falling, description 4-12
rising, description 4-12
Bottle full, description 4-18
Bottle, emptying 3-3
Brake 1-2, 2-1
Breath detection
based on co, 4-32
based on volume 4-4
used to trigger alarms 4-4
Breath rate
calculating 3-32
dial, on ventilator 2-18
setting 6-4
Breathing circuit, checkout 2-13
Breathing system
checkout 2-14
compensation for leakage 3-8
compliance factor 3-8

components, compensation for
expansion 3-8

occluding 3-8

C

Cable Management Amn, replaceable
partg 8-6
Calculating

expiratory time 3-4

LE ratio 34

inspiratory time 3-4

ventilator setting error 3-56
Calendar, setting 5-48

Calibrate respiratory gas monitor
alarm, description 4-16

Calibration
barometric pressure (RGM) 5-35
gas percentages (RGM) 5-33
key 2-33
mode, display pod 341
oximeter 3-44, 5-41
oxygen monitor 5-28 - —
respiratory gas module 3-44, 5-32
RGM 3-44
sample flow rate (RGM) 5-37
Sp0, 3-44
SpO, module 5-41
vaporizers 5-43

Calibration gas, resetting constants
5-32 ‘

Canisters, absorber 2-14
maintaining 5-45
cleaning 5-19

Carbon dioxide 2-1
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Carbon dioxide absorbent, changing
5-44

Caring for disks 1-1
Carrier gas composition
effect on vaporizer 3-19
effect on vaporizer performance
3-19
Case, ending 4-19
Caution statements ix, ix
definition 4-1
Cautions, display pod 2-21
Centronics printer,connecting 1-4
Changing
absorbent 5-44
COz absorbent 5-44
Check NIBP cuff,
description 4-17
responding to 7-3
Check valves, absorber 2-13
cleaning 5-20
maintaining 5-48
Checking
battery 2-2
calibration, vaporizers 5-43
presgsure sensing on absorber 2-13
printer 4-25, 1-8
volume sensgor 5-39
Checklists 2-2
key 2-28
mode, display pod 3-42
using 1-3
using on screen 4-7
Checkout
absorber 2-15
anesthesia machine electrical
alarmms 2-24
APL valve 2-16
backup mode 2-30
before starting 2-1
breathing circuit 2-13
breathing system 2-14
display pod 2-34
electrical 2-1
flow control 2-8
gas circuitry 2-11
gas flow control 2-8

gas scavenging interface relief
valve 2-13

GMS Absorber 2-15

high-, low-, and sustained-
pressure alarms 2-22

leak testing 2-10

leak-testing device 2-12

low and high oxygen alarms 2-17
low minute volume, reverse flow,
and apnea alarms 2-19

low pressure gas circuitry 2-11
monitors 2-17

NIBP module 2-17

pipeline and reserve cylinder
supply 2-10

pneumatic 2-3

respiratory gas module 2-17
RGM 2-17

scavenging interface relief valve
2-13
system's connections 2-24
vaporizers' mounting 2-3
visual 2-1
procedures 2-1
Circuit breakers 2-8
resetting 8-2
Circuit pressure sensing connector,
absorber 2-13
Cleaning 5-4
absorber 5-10
anesthesia machine 5-17
bellows assembly 5-8
canisters 5-19
check valve 5-20
oontrol module 5-6
display pod 5-19
filter (RGM) 5-18
gas machine §-17
oxygen sensor 5-11
patient circuit adapter (RGM) 5-18
plastic 5-17

respiratory gas module’s devices
5-16

rubber items 5-17
sample tube 5-16
scavenging interface relief valve
5-18
SpO, probes 5-15
vaporizers 5-21
ventilator's bellows assembly 5-6
ventilator's control module 5-5
volume sensor 5-10
Clock, setting 5-48, 4-8
co,
absorbent, changing 5-44
breath detection 4-32
digital values updated 4-32
monitoring 3-31
shifting levels 4-32
COz monitor
connecting sample tube 3-3
fluid trap, emptying 3-3
patient connectiong 3-3
Common gas
inlet, absorber 2-12
outlet, anesthegia machine 2-7

Communications between display
pod and modules 3-34

Compensation
airway resistance 3-8
breathing system leakage 3-8
compliance 3-8
compresgibility of gases 3-6
expansion of breathing system
components 3-8
flow of fresh gas 3-8
fresh gas flow 3-8
gas flow 3-8

high airway resistance 3-8

leakage 3-8

location of volume sensor 3-8

temperature in vaporizer 3-16

tidal volume 3-8

volume sensor location 3-8
Compliance

factor, breathing system 3-8

losses 6-4

compensation for 3-8
Components

anesthesia machine 2-1

anesthesia machine framework

2-1

anesthesia machine, external 2-3

backup battery 2-11

battery 2-11

battery test button 2-8

brake 2-10

circuit breakers 2-8

common gas outlet 2-7

cylinder yokes 2-9

electrical pod 2-8

flow control valves 2-4

flowmeters 2-5

flowtube lighting level control 2-5

gas distribution manifold 2-11

indicator panel 2-8

internal 2-11

lighting panel 2-10

master switch 2-8

optional gas 2-1

oxygen flush button 2-7

oxygen supply failure alarm 2-11

patient interface panel 2-8

pipeline inlets 2-9

pressure gauge window panel 2-3

pressure sensor system 2-11

seoond stage pressure regulators

2-11

system 2-1

system master switch 2-6

vaporizer 3-14

vaporizer interlock 2-9

vaporizer manifold 2-9

Compressibility of gases, compensa-
tion for 3-8

Computer
cards, using 3-34
connecting to display pod 1-8
displaying data 1-8
printing data 1-8
processing data 1-8
sample programs 1-8
sending data to 1-7
goftware for transmitting data 1-8
Condensate, draining 5-45
Configuration sets
programming 5-3
recording 5-3
Connecting
oar probe 3-6
finger probe 3-5
Flex (adult) probe 3-7
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Flex II (neonates and pediatrics)
probe 3-11

oximeter probes 3-5

sample tube 3-3

SpO, probes 3-5
Connecting a printer

Centronics 14

leakage current 1-8

parallel 1-4

serial 1-5
Connections

checking 2-24

patient 3-1

Connaector, pressure gauge on
absorber 2-13

Contents of data file 1-10
Controls
breath rate, ventilator 2-16
dial, vaporizer 2-35
flowtube lighting 2-5
inspiratory flow, ventilator 2-18
insgpiratory pause, ventilator 2-17

inspiratory pressure limit,
ventilator 2-17

interlock on vaporizer 3-11

knobs, display pod 2-21

tidal volume, ventilator 2-16

vaporizer interlock 3-11
Control module, ventilator

alarm indicator LEDs 2-18

alarm silence 2-18

breath rate dial, ventilator 2-18

cleaning 5-6

display pod 2-20, 2-21

display screen, ventilator 2-16

drive gas output 2-18,

flowtube backlighting 6-2

front panel, ventilator 2-16

ingpiratory flow dial, ventilator

2-18

inspiratory pause button,

ventilator 2-17

inspiratory pressure limit dial,

ventilator 2-17

installing 6-6

mechanical ventilation on/off

switch 2-18

pressure sensing input 2-19
rear panel, ventilator 2-19
reinstalling 6-8
removing 8-3
tidal volume dial, ventilator 2-18
vaporizer 6-3
Control range, ventilator 3-4
Copying
data 1-3
disk 1-3
Cuff (NIBP)
application 3-1
attaching 3-1

attaching to imb used for infusion

3-2

compensating for placement 6-7
fitting 3-1
Custom, auto setup 4-11
Cylinder
yokes 2-9
testing 2-10

D

Data
Ashton Tate dBase 1-10, 1-12
averaged 1-10, 1-16
blood pressure, when stored 1-10
contents of file 1-10
copying 1-3
dBase 1-10, 1-12
displayed in backup mode 4-23

displaying on Apple Macintosh
19

displaying on Macintosh 1-9
displaying on personal computer
1-8

event marker 1-11, 1-17, 1-18
Excel 1-10, 1-12

format on disk 1-10, 1-12

header information 1-10
instantanecus 1-10, 1-16
logging 1-8

logging keys 2-29

logging to disk 4-26

logging, disk 1-9

logging, event marker 1-11, 1-17,
1-18

logging, header information 1-10
logging, patient 1-10

logging, printer 1-18

logging, printer intervals 1-16
Lotus 123 1-10, 1-12

Microsoft Excel 1-10, 1-12

no NIBP readings 6-8

oximeter validity 6-8

patient 1-10

printing 4-25

printing on Apple Macintosh 1-9
printing on Macintosh 1-9
printing on personal computer 1-8
processing on Apple Macintosh
1-9

processing on Macintosh 1-9

procesging on personal computer
1-8

protecting 1-2
gsending to computer 1-7
software for transmitting 1-8
SpO, validity 6-8
storing 1-9
storing event 4-27
storing snapshot 4-27
storing, disk 1-9
storing, printer 1-15
storing, printer intervals 1-18
to disk 4-26

transferring with modem 1-8

transferring with network 1-9
transferring to computer 1-7
Data base 1-10, 1-12
Data logging
messages 4-27
setting printer interval 4-8
starting 4-26
stopping 4-28
storing event 4-27
storing snapshot 4-27
Date, setting 4-8
dBase 1-10, 1-12
Defaults
alarms 4-35
auto setup 4-10
setup page 4-8
ventilator b-7
Dial, vaporizer 2-36
Digital trend
key 2-26
mode, display pod 3-39
setting interval 4-18
Disconnecting
oximeter probes 3-5
Spoz probes 3-5
Disk
applying labels 1-1
caring for 1-1
copying 1-3
data logging 4-26
ejecting 1-3
event marker 1-11, 1-18
formatting 1-2
inserting 4-3, 1-3
loading system software 4-3
operating system 3-34
preparing 1-2
protecting information 1-2
removing 4-28, 1-3
storing 1-1
storing event 4-27
storing snapshot 4-27
wiite protecting 1-3
Disk logging
error messages, descriptions 4-20
event marker 1-18
interrupting 4-28
messages 4-27
on/off key 2-201-9
stopping 4-28
Disks, adhesive for Spoz probe 3-12
Display
format keys 2-24, 2-25
settings lower view 4-13
settings upper view 4-13
settings view 4-13
Display pod 2-20
accessory ports 2-33
advisories 2-21
alarm limits key 2-22
alarm management keys 2-21
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alarm sgilence key 2-21
alarm silence key, using 7-1
alarm standby key 2-21
alarms, quick reference charts
4-23

alert zone limits key 2-23
alert zone on/off key 2-22
alert zone reset key 2-22
analog key 2-24

analog mode 3-36

auto key 2-31

backup mode 3-43

boards, using 3-34
calendar, setting 5-48
calibration key 2-33
cautions 2-21

checking 2-34

checklist mode 3-42
checklists 4-7

checklists key 2-28
cleaning 5-19

clock, setting 5-48
communications with modules
3-34

computer cards, using 3-34
oonnecting to computer 1-8
control knobsg 2-21

data logging keys 2-29
digital trend key 2-25
digital trend mode 3-39
disk logging on/off key 2-29
display format keys 2-24, 2-25
display screens 2-21
electronics 3-34

end case key 2-28

end case mode 3-42

erTor message 4-20

error messages 8-5

event marker key 2-29
exiting on-screen help 4-6
failure 5-7

manual setup mode 3-40
manual setup variables 3-40
modes 3-36

moving between functions 4-5
moving between pages 4-5
multiple pages 4-5

multiple screens 4-5

NIBP keys 2-30

no display 4-20

not functioning 5-7

numeric key 2-24

numeric mode 3-37
operating modes 3-36
polygon key 2-24

polygon mode 3-37

ports, accessory 2-33
power interrupt switch 4-20
powerup sequence 4-2
precperative checklists 4-7
primary display key 2-25
primary display mode 3-38
printer connector 2-33
printer logging on/off key 2-29
problems 8-5

programs, non-Ohmeda 3-34
RAM disk, rebuilding 6-17
rear panel 2-33

rebuilding RAM disk 6-17
responding to alarms 7-1
restarting 4-20

RS232 connector 2-33
screens 2-21

screens, selecting 4-4

serial connector 2-33
setting calendar 5-48
getting clock 5-48

setup keys 2-31

setup page, manual 4-8
setup pages 4-7

getup pages, auto 4-10
silencing alarms 7-1
gilencing alarms 4-21

ventilation mode 3-40
warnings 2-21
won't restart 4-21
Display screen
display pod 2-21
ventilator 2-16
Displaying data _
Apple Macintosh 1-9
Macintosh 1-9
personal computer 1-8
Displays
selecting on display pod 44
getting brightness 4-8
Dithered typeface 4-11
DOS 3-34
Drain plug, absorber 2-14
Draining
condensate from absorber 5-45
vaporizers 5-22
Drive gas output, ventilator 2-19
Drive, inserting a disk 4-3

E

Ear probe 3-4
attaching 3-6
Effects
back pressure on vaporizer 3-18
barometric pressure on vaporizer
3-17
carTier gas composition on
vaporizer 3-19
gas flow starts, on vaporizer 3-19
pressure on vaporizer 3-17
temperature on vaporizer 3-17
variables on vaporizer 3-16
Ejecting a disk 1-3
Electrical
checkout 2-1
disconnect/failure alarm,
description 4-14
interference 4-20

front panel 2-21 software structure 3-34 pod 2-8
functions, selecting 4-4 softwars, non-Okmaca 3-34 schematic 9-5
getting on-screen help 4-6 spedifications 7-8 Enieas: 10, 2-28
graphic trend key 2-26 start (NIBP) key 2-30 e:d' - ai ;a d 3-42
graphic trend mode 3-39 startup 4-2 . En::n o, disp 4y11;o
help key 2-28 system calibration key 2-33 . g & case §- ) .
help mode 3-43 system calibration mode 3-41 Envx.ronmental considerations 7-1
help screens 4-6 system keys 2-28 Erasing, event marker 1-18
help, exiting 4-6 theory 3-34 Eror message
hold (NIBP) key 2-36 trend (digital) key 2-25 duplav. pod _8-5
indicators 2-21 trend (graphic) key 2-25 Testarting display pod 4-20
in t switch 4-20 troubleshooting 8-5 Event 4-14, 1-18
interval (NIBP) key 2-30 troubleshooting error messages disk 1-11, 1-18

85 erasing 4-14, 1-18
keys 2-20, 2-21 turning on 4-2 key 220
mlﬁﬁ;iboﬂ key 2-29 :’;i‘:: :l:p lay format keys 2-24 :::'::gl 41-; 4
::m :;vn:::)x;‘:rui ;‘:‘ey 220 using system without 4-23 printing 4-26, 1-17
lower display format keys 2-25 utdlity modes 3-40, 3-44 storing 4-1.4.' 4-27

vent key 2-26 viewing digital 4-19
manual key 2-31 ventilation key 2-26 Excel 1-10, 1-12

12020119000  0B/31/90

10-9



Index

Bold page numbers indicate
“Refersnce’” volume entries

Excess gas outlet, absorber 2-12
Excessive sirway pressure 2-17
Exhalation port, absorber 2-13
Exhalation valve 3-3

Expansion of breathing system
components, compensation for 3-8

Expiration 3-4

Expiratory time, calculation 3-4
Expired agent rising, description 4-11
Expired CO, falling, description 4-12
Expired co, rising, description 4-11

Expired volume, as alarm source 4-8,
4-11

External devices 2-3

Extreme bacdk pressure, effect on
vaporizer performance 3-18

F

FAIL, responding to 7-27
Failure messages
NIBP 8-10
oximeter 8-12
respiratory gas module 8-11
RGM 8-11

SpO, module 8-12
ventilator 8-3
Fllling systems, vaporizer 2-36
Filling vaporizers 2-4
funnel-fill port 2-7
keyed port 2-6
Fllter (RGM)
cleaning 5-18
replacing 5-47
Finger probe 3-3
attaching 3-5
Fitting the NIBP cuff 3-1
Flashing alarms 4-3
Flex (adult) probe 3-4
attaching 3-7
removing 3-10

Flex II (neonates and pediatrics)
probe 3-4

adhegive disks 3-12
attaching 3-11
Floppy disk
caring for 1-1
ejecting 1-3
inserting 4-3, 1-3
protecting information 1-2
removing 1-3
write protecting 1-3
Flow
alarms, description 4-13
compensation for 3-8

effect on vaporizer performancae,
high flows 3-18

effect on vaporizer performance,
low flows 3-19

gas through absorber 3-8
gas, setting 6-1

getting 6-4
Flow contral
checikout 2-8
valve 6-1, 24
Flowmeters 2-8
Flowtube, lighting level control 2-6
Flowtube backlighting, setting 6-2
Fluctuating back pressure, effect on
vaporizer performance 3-18

Fluid infusion, with NIBP cuff 3-2
Fluid trap, emptying 3-3
Flush button, oxygen 2-7
Format

data on disk 1-10, 1-12

disk 1-2

RAM disk 3-44
format/s command 1-2
Framework 2-1
Fresh gas flow, compensation for 3-8
Front panel

display pod 2-21

ventilator 2-16
Funnel-fill port 2-7

G

Gas
circuitry, testing 2-11
cylinders 2-9
Gas composition
effect on vaporizer performance
3-19
effect on vaporizer performance,
high flows 3-19
effect on vaporizer performance,
low flows 3-19
Gas distribution manifold 2-9, 2-11
Gas flow
compensation for 3-8
control checkout 2-8

effect on vaporizer performance,
high flows 3-19

effect on vaporizer performance,
low flows 3-19

effect on vaporizer when starts
3-19
getting 6-1
troubleshooting 8-1
Gas inlet, absorber 2-12
Gas level alarms, description 4-11
Gas machine
accessories 8-4
cleaning 5-17
lubricating 5-26
spedifications 7-2
sterilizing 5-17
Gas outlet, absorber 2-12
Gas output, ventilator 2-19
Gas scavenging
checkout 2-13
interface valve 2-34
setting 6-6
Gas supply module, maintaining 5-25

Gauges 2-3
pressure on absorber 2-14
Getting Started 1-1
Graphic trend
key 2-28
mode, display pod 3-39
setting timebase 4-18

H

Half-tint megssages 4-3
Hardware failure alarms, description
4-14
Header information 1-10
Heoart rate
alarms, description 4-12
backup mode 5-7
monitoring 3-24
Helium 2-1
Help
key 4-6, 2-28
mode, display pod 3-43
screens, exiting 4-6
screens, selecting 4-6
Hexagon 3-37
activating 4-16
definition 4-7
uging 4-16

High airway pressure, description
4-12

High airway resistance, compensa-
tion for 3-8

High back pressure, effect on
vaporizer performance 3-18

High oxygen alarm (ventilator),
testing 2-17
High pressure alarm (ventilator),
testing 2-22
High temperature, effect on vapor-
izer performance 3-17
High tidal volume, description 4-14
High vacuum 'd.isposal system 6-6
Hold

key 2-30

mode, NIBP 3-28
How to use the manual vii, Ix

I

I:E ratio 2-17
calculation 3-4 TET
setting 64
IBM-compatible
sample programs 1-8
using to copy disk 1-3
using to format disk 1-2
Increments, alarms 4-35
Indicator panel 2-8
Indicators, display pod 2-21
Inhalation port, absorber 2-13
Inlet, common gas on absorber 2-12
Input, ventilator 2-19
Inserting a disk 4-3, 1-3

10-10
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Inspiration cycle 3-3
Inspiratory flow
dial, ventilator 2-16
setting 6-4
Inspiratory pause button 2-17
Ingpiratory pressure limit
dial, ventilator 2-17
setting 5-b
symbol 5-6
Inspiratory time, calculation 3-4
Installing
ocontrol module (ventilator) 8-5
modules 6-3
NIBP cuff 3-1
NIBP module 8-10
oximeter module 8-13
respiratory gas module 8-18
RGM module 8-18
Spoz module 6-13

Insufficient Spoz light detected,
description 4-17
Interference, electrical 4-20
Interlock
control dial, vaporizer 3-11
intra-vaporizer 3-11
manifold, vaporizer 3-13
rods 2-4
vaporizer 2-35, 3-11
vaporizer control dial 3-11
vaporizer intra-vaporizer 3-11
vaporizer manifold 3-13
vaporizers 2-4, 2-9
Internal devices, anesthesia machine
2-11
Interrupt switch 4-20
Interrupting disk logging 4-28
Interval
key 2-30
print 4-25
printer 1-16
getting trends 4-18
Intra-vaporizer interlock 3-11

K

Keyed port 2-6
Keys
alarm limits 2-22
alarm management 2-21
alarm silence, display pod 2-21
alarm standby, display pod 2-21
alert zone limits 2-23
alert zone on/off 2-22
alert zone reset 2-22
analog 2-24
auto 2-31
calibration 2-33
checklists 2-28
data logging 2-29
digital trend 2-26

disk logging on/off 2-28
display format 2-24
display pod 2-20

ond case 2-28

event marker 2-29
graphic trend 2-26

help 2-28

hold 2-30

interval 2-30

logging (disk) on/off 2-29
logging (event) 2-20
logging (printer) on/off 2-29
lower display format 2-25
manual 2-31

NIBP 2-30

numeric 2-24

polygon 2-24

primary display 2-26
printer logging on/off 2-20
setup 2-31

start 2-30

gystem 2-28

gystam calibration 2-33
trend, digital 2-25

trend, graphic 2-26

upper display format 2-24
vent 2-28

ventilation 2-28

i

123

2-24

% 224

Knobs
display pod 2-20
vaporizer 2-35

L

Language, ventilator 5-1
Leak testing 2-10
Leak-testing device, testing 2-12
Leakage current
auxiliary outlets 1-8
connecting printer 1-8
Leakage, compensation for 3-8
LED, on alam silenoe button 4-21
Level of agent in vaporizer 2-36
Lighting panel 2-10
Lighting, flowtube 2-6
Limits, alarm 4-35
in auto setup 2-31
Line feed, printer 4-25
Link 25 Proportion Limiting Control
System 2-4
testing 2-9
Loading system software 4-3

Location of volume sensor,
compensation 3-8

Locking knob, vaporizer 2-36
Logging

?lood pressure data, when stored
-10

data 1-9

data, disk 1-9

data, printer 1-16

data, printer intervals 1-16

disk, on/off key 2-29

event marker 1-11, 1-17, 1-18

ovent, key 2-29

header information 1-10

koys 2-29

patient data 1-10

printer, on/off key 2-28

setting printer interval 4-8
Lotus 123 1-10, 1-12

Low minute volume alarm (ventila-

tor), testing 2-19

Low oxygen alarm (ventilator),

testing 2-17

Low pressure alarm (ventilator) 5-6
testing 2-22

Low pressure gas circuitry, testing
2-11

Lower display format keys 2-25
Lubricating
anesthesia machine 5-25
gas machine 5-25

M

Macintosh
displaying data 1-9
printing data 1-9
processing data 1-8
uging to copy disk 1-3
using to format disk 1-2
Magnetic fields 1-1
Maintenance
absorber 5-44
canister 5-4%
check valve 5-48
gas supply module 5-25
oxygen sensor 5-28
pressure gauge 5-47
schedule 5-2
Manifold
gas distribution 2-9, 2-11
interlock 3-13
vaporizers 2-9
Manual
key 2-31
Operating the System volume viii,
ix

Reference volume viii, ix
Setting Up booklet viii, ix
using vii, Ix

Manual setup
defaults 4-8
mode, display pod 3-40
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parameters 2-31

variables 4-7

variables, display pod 3-40
Marking events 4-14, 1-18
Master switch 1-3

Measured volume does not equal set
volume 3-8

Mechanical ventilation on/off switch,
ventilator 2-18

Medium alert zone 4-6
Memory, rebuilding RAM 6-17
Menus, uging 3-44
Messages
alarm (see “alarm")
data logging 4-27
disk logging 4-27
Microsoft Excel 1-10, 1-12
Minute volume, monitoring 3-21
Minute volume falling, description
4-14
Minute volume rising, description
4-14
Mismatched NIBP mode and cuff 3-1
Mixing models of vaporizers 2-3
Modem 1-9
Modes
analog, display pod 3-36
backup 3-43
checklist, display pod 3-42
digital trend, display pod 3-39
display pod 3-38
end case, display pod 3-42
graphic trend, display pod 3-39
help, display pod 3-43
manual setup, display pod 3-40
NIBP 3-28
numeric, display pod 3-37
operating, display pod 3-38
polygon, display pod 3-37
primary display, display pod 3-38
setup, ventilator 3-2
gystem calibration 3-41
utility, display pod 3-40, 3-44
ventilation, display pod 3-40

ventilator, display pod functioning

3-2

ventilator, display pod not

functioning 3-2

ventilator, setup 3-2
Modifying software 1-9
Modules

communications with display pod
3-34

installing 6-3

removing -3
Monitors

agent 3-31

airway pressure 3-23

checkout 2-17

Cco, 3-31

heart rate 3-24

N,03-31

NIBP 3-28

oximeter 3-23

oxygen 3-23

pressure 3-23

SpQ, 3-23

standby 4-17

starting 6-7

switching from standby 6-7

switching to active 4-17

volume 3-21

volume transducer 3-21°
MSDOS 3-34
Multi-tasking 3-34

N

N,O, monitoring 3-31
Noonatal
setting NIBP 4-8
SpQ, probe, attaching 3-11
Network 1-9
NIBP
accessgories 8-5
attaching cuff 3-1
attaching ouff to imb used for
infusion 3-2

attaching cuff to limb used for
oximeter probe 3-2

attaching cuff to imb used for
SpO, probe 3-2

automatic measurement 2-30
automatic mode 3-28
checkout 2-17

compensating for cuff placement
6-7

cuff application 3-1

cuff, attaching 3-1

cuff, fitting 3-1

diastolic 3-20

failure messages 8-10

fitting cuff 3-1

hold key 2-30

hold mode 3-28

incorrect data 3-1

installing 6-10

interval key 2-30

keys 2-30

MAP 3-20

mode and cuff mismatched 3-1
mode, setting 4-8

modes 3-28

no readings 6-8

over-presgure release 6-8
patient alarm determinations 6-7
problems 8-9

reinstalling 6-10

removing 8-7

setting mode 4-8
specifications 7-11

start key 2-30

starting measurements 6-7
suspending monitoring 6-8

systolic 3-29
theory 3-28, 29
troubleshooting 8-9
troubleshooting failure messages
8-10
Nipple, replacing 5-26
Nitrogen 2-1
Numeric
mode 3-37
key 2-24

o

Oocdluding breathing system 3-8
Off line, printer 4-26
Ohmeda default 4-10
On, master switch 2-8
On-scresn
help, exiting 4-6
help, selecting 4-6
mode 343
preoperative checklists, using 4-7
Operating modes, display pod 3-38
Operation, theory 3-1
Operation exror alarms, description
4-18
Optional gases 2-1
Osdillometric principle (NIBP) 3-28,
3-29
Outlet
ocommon gas 2-7
excass gas on absorber 2-12
Cutput
of vaporizer, regulating 3-14
ventilator 2-19
Over-pressure release, NIBP 6-8
Oximeter
accessories 8-8
attaching ear probe 3-6
attaching finger probe 3-5
attaching Flax (adult) probe 3-7

attaching Flex II (neonates and
pediatrics) probe 3-11

bargraph 6-9

calibrating 3-44, 5-41
cheék:ing probe gite 34
connecting probe 3-5
disconnecting probe 3-5

ear probe 3-4

failure messages 8-12
finger probe 3-3

Flex Il probe 34

Flex probe 34

installing 6-13

patient connections 3-3
perfusion at test site 3-28
probe, with NIBP cuff 3-2
reinstalling 8-13

removing 8-11

removing Flex (adult) probe 3-10
selecting probe 3-3

signal and data validity 6-8
gignal strength bargraph 6-9
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spedifications 7-10
theory 3-23
troubleshooting failure messages
8-12
Oxygen
alarms, backup mode 5-7
arterial saturation 3-24
fiush button 2-7
monitoring 3-23
supply failure alarm 2-11
Oxygen monitor
aoccessories 8-8
calibrating 5-28
failure, description 4-15
replaceable parts 8-8
spedifications 7-9
Oxygen sensor
cleaning 6-11
failure, description 4-15
Maintaining 5-26
replacing 5-26
sterilizing 5-11

Oxygen sensor port, absorber 2-12,
2-14

P

Parameters
auto setup 2-31
manual setup 2-31
Parallel printer, connecting 1-4
Patient circuit adapter, deaning 5-16
Patient connections 3-1
agent monitor 3-3
CO, module 3-3
oximeter 3-3
respiratory gas module 3-3
RGM 3-3
Sp0O, module 3-3
Patient data 1-10
Patient interface panel 2-8
Pediatric
setting NIBP 4-8
Spoz probe, attaching 3-11
Personal computer
displaying data 1-8
printing data 1-8
processing data 1-8
Pigmentation 6-9
Pipeline
inputs 2-9
testing 2-10
Plastic, cleaning 5-17
Plethysmographic waveform 6-9
Pneumatic
checkout 2-3
schematic 8-6
Pod link failure 5-7
Polygon
activating 4-16

definition 4-7

effect of alert zone reset 4-7

key 2-24

mode, display pod 3-37

nomalized 4-7

using 4-16
Pop-off valve 34
Port

accessory 2-33

exhalation on absorber 2-13

inhalation on absorber 2-13

oxygen sensor on absorber 2-12,

2-14

ventilator on absorber 2-12
Power

failure 2-11

switch 1-3

uging system without 4-24
Powaer interrupt switch 4-20
Powering

on the display pod 4-2

on the system 1-3
Powerup tests, when starting up
display pod 4-2
Preoperative checklist

mode, display pod 342

using 1-3

using on screen 4-7
Preoperative checkout procedures
2-1

absorber 2-15

anesthesia machine electrical
alarms 2-24

APL valve 2-16

backup mode 2-30

breathing circuit checkout 2-13
breathing system 2-14
chedking the system's connec-
tions 2-24

display pod 2-34

electrical checkout 2-1

final preparation 2-17

flow control checkout 2-8

gas drcuitry 2-11

gas flow control checkout 2-8

gas scavenging interface relief
valve 2-13

GMS Absorber 2-156

high-, low-, and sustained-
pressure alarms 2-22

leak testing 2-10

leak-testing device 2-12

iow and high oxygen alarms 2-17

low minute volume, reverse flow,
and apnea alarms 2-19

low pressure gas circuitry 2-11
monitors 2-17

NIBP module 2-17

pipeline and reserve cylinder
supply 2-10

pneumatic checkout 2-3
respiratory gas module 2-17
RGM 2-17

soavenging interface relief valve
2-13

vaporizers’ mounting 2-3
visual checkout 2-1
Preparing alarm system 4-11, 4-12
Preparing disks 1-2
Pressure
back, effect on vaporizer
performance 3-18
effect on vaporizer 3-17

extreme back, effect on vaporizer
performance 3-18

fltuctuating back, effect on
vaporizer performance 3-18
high back, effect on vaporizer
performance 3-18
monitoring 3-23
steady badk, effect on vaporizer
performance 3-18
Pressure gauge
absorber 2-14
connector, absorber 2-13
maintaining 5-47
window panel 2-3
Pressure limit
setting 5-6
symbol 5-5
Pressure monitor
accessories 8-4
replaceable parts 84
gpacifications 7-10
Pre;mu’o regulators, second stage
2-1
Pressure sensing, checking on
absorber 2-13
Pressure sensing input, ventilator
2-19
Pressure sensor system 2-11
Primary display
key 2-25
mode, display pod 3-38
Printer
before using 4-25
checking 4-26
connecting, Centronics 1-4
connecting, parallel 14
connecting, serial 1-5
oconnector 2-33
event 4-26
event marker 1-18
format 4-24
interval, setting 4-256
intervals 1-16
leakage current 1-8
line feed 4-26
logging, setting interval 4-8
off line 4-26
on line 4-25
selecting 14
setting interval 4-25
snapshot 4-26
speed 1-6
testing 1-8
using 4-24
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Printer logging
event marker 1-18
on/off key 1-15, 2-29

Printing
data on Apple Macintosh 1-9
data on Madintosh 1-9
data on personal computer 1-8
event marker 1-17

Probe (3903)
adhesive disks, attaching 3-12
checiking site 3-4
connecting 3-6
disconnecting 3-6
ear 34
ear, attaching 3-6
finger 3-3
finger, attaching 3-6.
Flex (adult), attaching 3-7
Flex (adult), Removing 3-10
Flex 3-4

Flex 11 (neonates and pediatrics),
attaching 3-11

FlexII 34

selecting for aximeter module 3-3

selecting for Spoz module 3-3

SpO, 3-26

sterilizing §-16

theory, SpO, 3-28

with NIBP cuff 3-2
Processing data

on Apple Macintosh 1-9

on personal computer 1-8
Programming auto-setup page
configuration sets 5-3
Programs

modifying 1-9

non-Ohmeda 3-34

sample 1-8

loading system software 4-3

Proportion limiting control, testing
2-9

Protecting data 1-2
Protecting information on disk 1-2
Pulse

audio, settings 4-8

getting volume 4-8

volume, settings 4-8

R

RAM disk
formatting 3-44
rebuilding 8-17
when starting up display pod 4-2
Rate, setting 6-4
Readme.txt 1-8
Rear panel
display pod 2-33
ventilator 2-19
Rebreathing bag 2-13

Recharging battery 4-24
Reinstalling
control module (ventilator) -6
NIBP module 8-10
oximeter module 6-13
respiratory gas module 8-16
RGM module 8-18
SpOa module 6-13
Relief valve button, checkout 2-13
Reloading system sofitware 4-3
Removing
control module (ventilator) 6-3
disk 4-28, 1-3
events 1-18
Flex (adult) probe 3-10
modules 6-3
NIBP module 8-7
oximeter module 6-11
respiratory gas module 6-14
RGM module 6-14
SpO, module 8-11
Repair policy 8-1
Replaceable parts
absorber 8-2
Airway pressure monitor 8-4
bellows assembly 8-5
Cable Management Am 8-6
oxygen monitor 8-8
respiratory gas module 8-7
RGM 8-7
Replacing
filter, respiratory gas module 5-47
nipple 5-28
oxygen sensor 5-28

respiratory gas module's filter
5-47

strainer nipple 5-26
Reserve cylinder supply, testing 2-10
Reset, alert zone 4-56
Resetting
calibration gas constants 5-32
circuit breakers 6-2
Residual agent in vaporizer 3-19
Regpiration rate
calculating 3-32
description 4-10
Respiratory gas monitor
calibrating 3-44, 5-32

calibrating barometric pressure
5-35

calibrating gas percentages 5-33
calibrating sample flow rate 5-37
checkout 2-17

cleaning accessories 5-16
connecting sample tube 3-3
failure messages 8-11

filter, replacing 5-47

installing 6-16

patient connections 3-3
problems 8-10

reinstalling 6-16

removing 6-14

replaceable parts 8-7

resetting calibration gas
oconstants 5-32

specifications 7-11
theory 3-31
troubleshooting 8-10

tmuhl8 = eshooting failure messages
Responding to alarms 7-1
display pod 7-1
if won't silence 7-26
ventilator 7-19
Restart System, responding to 7-14
Restarting display pod 4-20
won't restart 4-21
Rev Alarm Off, responding to 7-14
Reverse flow
alarm 5-8
alarm off, description 4-20
description 4-13
1::1w alarm (ventilator), testing
-19
responding to 7-14, 7-24
setting status 5-1
RGM
calibrating 3-44
checkout 2-17
connecting sample tube 3-3
failure messages 8-11
fluid trap, emptying 3-3
installing 6-16
patient connections 3-3
problems 8-10
reingtalling 6-16
removing 6-14
replaceable parts 8-7
gpedifications 7-11
theory 3-31
troubleshooting 8-10
troubleshooting failure messages
8-11
RS232, connector 2-33
Rubber items, cleaning 5-17

S

Safety interlock, vaporizer 2-4 2-35
Sample flow rate, calibrating 5-37
Sample programs 1-8
Sample tube
cleaning 5-16
attaching 3-3
SaO 2 definition 3-24
Save, event 1-18
Scavenging interface valve 2-34
accessories 8-8
checkout 2-13
cleaning 5-18
getting 6-6
Schematic
electrical 9-6
pneumatic 9-8

10-14 1202-0119-000  05/31/90



Index

Bold page numbers indicate
“"Reference" volume entries

tidal volume 6-4

$pO, module 7-10
vaporizer 7-8
ventilator 7-8

alarm volume 4-8, 12

alarm volume (ventilator) 5-1
alarm volume (ventilator, if
display pod isn't working) 5-3
alarms 4-11, 4-12

alert zone 4-15

breath rate 64

calendar 5-48

clock 4-8, 5-48

conflicting limits 4-12

date 4-8

display pod alarms 4-11, 12
flow 6-4

flow, gas 6-1

flowtube backlighting 6-2
gas flow 6-1

L.E ratio 64

inspiratory flow 6-4
inspiratory pressure limit 5-6
low pressure alarm 5-6

NIBP mode 4-8

oxygen calibration (if display pod
isn't working) 5-3

pressure limit 5-56

printer logging interval 4-8
printing interval 4-25

pulse volume 4-8

rate 6-4

reverse flow alarm (if display pod
isn't working) 5-3

roeverse flow alarm 5-1, 5-6
scavenging interface 6-6
screen brightness 4-8

screen contrast (ventilator) 5-1
screen contrast (ventilator, if
display pod isn't working) 5-3
screen view 4-13

screen view, lower 4-13
screen view, upper 4-13

SpO, response time 4-8

SpO,/interface 4-8

time 4-8
Screens
block diagram 9-6 trends interval 4-18
chedking 2-34 trends timebase 4-18
contrast (ventilator) 5-1 vaporizers 6-3
display pod 2-21 ventilation alarm source 4-8, 4-11
selecting on display pod 4-4 ventilation parametors 6-4
setting brightness 4-8 Setting error alarms, description 4-18
setting lower view 4-13 Setting up the system 1-2
setting upper view 4-13 Setup
setting view 4-13 auto, key 2-31
ventilator 2-16 defaults, manual 4-8
Second stage pressure regulators keys 2-31
2-11 manual mode, display pod 3-40
Serial port manual, key 2-31
connector 2-33 manual, variables 3-40
spedifications 7-0 mode, ventilator 3-2
Serial printer, connecting 1-6 page, ventilator 3-2
Setting usging 4-7
agent 4-8 using manual 4-8
alarm limits mode 4-8 variables, auto 4-7

variables, manual 4-7
ventilator (display pod not
working) 5-3

ventilator (display pod working)
5-1

ventilator 5-1

ventilator, mode 3-2
Shutting down the gystem 9-1
Sight glass, vaporizer 6-3, 2-38
Signal validity, SpO, 6-8
Silencing alarms 7-1, 4-21

display pod 4-21

ventilator 4-22
Software

for tranamitting data 1-8

Loading system 4-3

modifying 1-9

non-Ohmeda 3-34

readme.txt 1-8

reloading system 4-3

sample programs 1-8

structure 3-34

gsystem 1-1

word processing 1-8
Software exrrors, description 4-18
Software failure alarms, description
4-14
Specifications

absorber 7-7

airway pressure monitoring 7-10

anesthesia machine 7-2

display pod 7-8

gas machine 7-2

GMS absorber 7-7

NIBP 7-11

oximeter 7-10

oxygen monitoring 7-9

pressure monitoring 7-10

respiratory gas module 7-11

RGM 7-11

serial port 7-9

volume monitoring 7-9
SPO, .
alarms, backup mode 5-7

attaching ear probe 3-6

attaching finger probe 3-5

attaching Flex (aduit) probe 3-7

attaching II (neonates and

pediatrics) probe 3-11

backup mode 5-7

bargraph 6-9

calibrating 3-44

chedking probe site 3-4

connecting probe 3-5

definition 3-24

disconnecting, probe 3-5

ear probe 34

failure messages 8-12

finger probe 3-3

Flex Il prabe 34

Flex probe 34

interface, setting 4-8

monitoring 3-23

patient connections 3-3

perfusion at test site 3-28

probe 3-28

probe, with NIBP cuff 3-2

removing Flex {(adult) probe 3-10

response time, setting 4-8

selecting probe 3-3

signal and data validity 6-8

signal strength bargraph 6-9

Spoz alarms, description 4-12

troubleshooting failure messages

8-12

vs, 8&0z 3-24
Spoz module

acceggories 8-8

calibration 5-41

installing 6-13

reinstalling 8-13

removing 8-11

specifications 7-10
SpO, probes, sterilizing 5-16
Spreadsheet 1-10, 1-12
Standby

alarm, description 4-22

alarm, switching to active 4-17

alarm, using 4-16

master switch 2-8

switching to monitoring 6-7
Start (NIBP) key 2-30
Starting

monitoring 6-7

NIBP measurements 6-7

operation 6-1

the display pod 4-2

ventilation 6-4
Startup sequence, ventilator 2-14
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Index

Bold page numbers indicate System screens hlock diagram 9-5
“Reference" volume entries System software 1-1
Status messages, descriptions 4-19
Steady back pressure, effect on
vaporizer performance 3-18 T
Sterilizing 5-4 Tec 3 Vaporizer 2-3
absorber 5-19 Tec 4 Vaporizer 2-3
anesthesia machine 5-17 Tec 5 Vaporizer 2-3 2-34
gas machine 5-17 agent concentration 3-18
oxygen sensor 5-11 agent, residual 3-19
volume sensor 5-10 back pressure effects 3-18
Storing barcmetric pressure effects 3-17
— datai-9 carrier gas composition effects
data, on disk 1-9 3-19

data, printer 1-16
data, printer intervals 1-16
disks 1-1
event 4-14, 4-27
events 1-18
snapshot 4-27
Strainer nipple, replacing 5-26
Sump, vaporizer 3-14
Supplies 1-1
Sustained pressure alamm (ventila-
tor), testing 2-22
Switch
bag/APL-ventilator on absorber
2-14
mechanical ventilation 2-18
on 28
standby 2-8
system master 2-8
Switching off the system 9-1
System
backup battery 2-11
battery 2-11
calibration key 2-33
components 2-1
connecting to computer 1-8
data logging keys 2-20
display pod 2-20
gas distribution manifold 2-11
internal devices 2-11
master switch 2-8

oontrol dial 2-36

ocontrol dial interlock 3-11

effects of back pressure 3-18
offects of barometric pressure
3-17

effects of carrier gas composition
3-19

effects of pressure 3-17

offacts of temperature 3-17
effacts of variables 3-16

effects when gas flow starts 3-19
filling systems 2-38

interlock system 3-11

internal components 3-14
intra-vaporizer interlock 3-11
locking knob 2-35

manifold interlock 3-13

pressure effects 3-17

regulating output 3-14

gafety interlock 2-36

gight glass 2-38

sump assembly 3-14
temperature compensation 3-16
temperature effects 3-17

theory of operation 3-11
thermostat 3-14

valve assembly 3-14

variables effects 3-18

when gas flow starts, effects 3-19
wicks 3-14

NIBP keys 2-30 Temperature

oxygen supply failure alarm 2-11
Ppressure sensor system 2-11

compensation in vaporizer 3-16
effect on vaporizer 3-17

second stage pressure regulators Testing

2-11 absorber 2-16

setting up 1-2 anesthesia machine electrical
getup keys 2-31 alarms 2-24

ghutting down 9-1 ‘APL valve 2-16

switching off 9-1 backup battery 2-2

system keys 2-28 backup mode 2-30

tests, when starting up display
pod 4-2

troubleshooting 8-1

turning off 9-1

System calibration mode, display pod
3-41

System environmental congiderations
7-1

System master switch 1-3
System overview xi

battery 2-2

breathing circuit 2-13
breathing system 2-14
connections 2-24
cylinder 2-10

display pod 2-34

flow control 2-8

for leaks 2-10

gas drcuitry 2-11

gas flow control 2-8
GMS Absorber 2-16
Link 25 Proportion Limiting
Control System 2-9
monitors 2-17
NIBP module 2-17
Ohmeda Link 25 Proportion
Limiting Control System 2-9
pneumatics 2-3
printer 1-8
proportion limiting control 2-9
reserve cylinder 2-10
respiratory gas module 2-17
RGM 2-17
scavenging interface relief valve
2-13
system's connections 2-24
vaporizers' mounting 2-3
ventilator apnea alarm 2-19
ventilator backup mode 2-30
ventilator high oxygen alarm 2-17
ventilator high pressure alarm
2-22
ventilator low minute volume
alarm 2-19
ventilator low oxygen alarm 2-17
ventilator low pressure alarm 2-22
ventilator reverse flow alarm 2-18
ventilator sustained pressure
alarm 2-22
Text file 1-10, 1-12
Theory 3-1
backup mode 3-43
breath rate 3-32
diastolic 3-29
display pod 3-34
MAP 3-29
mean average pressure 3-29
NIBP 3-29
respiratory gas monitor 3-31
RGM 3-31
systolic 3-29
Thermostat, vaporizer 3-14
Tidal volume
as alarm source 4-8, 4-11
ocompensation 3-8
dial, ventilator 2-16
gaing 3-8
measured vs. set 64
monitoring 3-21
setting 6-4 -
Time, setting 4-8
Timebase, setting for trends 4-18
Transducer, volume monitoring 3-21

Transmitting data to a computer 1-7,
1-8

Trend
digital, viewing 4-18
graphic, viewing 4-18
key, digital 2-25
key, graphic 2-28
mode, digital 3-39
mode, graphic 3-39
setting interval 4-18
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Index

Bold page numbers indicate
“Reference" volume entries

setting timebase 4-18

viewing 4-17

viewing digital 4-18

viewing events 4-19

viewing graphic 4-18
Trouhleshooting 8-1

display pod 8-5

display pod error messages 8-5

NIBP 8-9

NIBP failure messages 8-10

oximeter failure messages 8-12

respiratory gas module 8-10

respiratory gas module failure
messages 8-11

RGM 8-10

RGM failure messages 8-11

SpO, module failure messages 8-

12

system 8-1

ventilator 8-2

ventilator failure messages 8-3
Tuming off the system 9-1
Turning on the display pod 4-2

U

Upper display format keys 2-24
Using
auto setup pages 4-10
backup mode 5-7
display pod 4-1
manual setup pages 4-8
menus 3-44
on-screen preoperative checklist
1-3
on-screen preoperative checklists
4.7
printer 4-24
getup pages 4-7
system without AC power 4-24
system without display pod 4-23
ventilator 5-1
Utility disk
calibrating oximeter 3-44

calibrating respiratory gas module
3-44

calibrating RGM 3-44
calibrating SpO, 3-4
formatting RAM disk 3-44
menu, uging 3-44
Utility modes, display pod 3-40, 3-44

Vv

Valves 2-4
check on absorber 2-13
pop-off 34
vaporizer 3-14
Vaporizer 2-34
accessories 8-9

agent concentration 3-16

agent, residual 3-19

back pressure effects 3-18
barometric pressure effects 3-17
calibration 5-43

carrier gas composition effects
3-19

checking mounting 2-3
cleaning 5-21

control dial 2-36

control dial intexiock 3-11
ocontrols 6-3

draining 5-22

effects of back pressure 3-18
effects of barometric pressure
3-17

effects of carrier gas composition
3-19

effects of pressure 3-17

effects of temperature 3-17
effocts of variables 3-18
effects when gas flow starts 3-19
filling 2-4

filling systems 2-36

filling, funnel-fill port 2-7
filling, keyed port 2-6

interlock 2-9

interlock rods 24

interlock system 3-11

internal components 3-14
intra-vaporizer interlock 3-11
locking knob 2-36

manifold 2-9

manifold interlock 3-13

mixing models 2-3

Ohmeda Tec 3 2-3

Ohmeda Tec 4 2-3

Ohmeda Tec 5 2-3

pressure effects 3-17
regulating output 3-14

safety interlock 2-4

safety interlock 2-36

getting 6-3

sight glass 6-3, 2-38
specifications 7-6

sump assembly 3-14
temperature compensation 3-18
temperature effects 3-17
theory of operation 3-11
thermostat 3-14

valve assembly 3-14

variables effects 3-16

when gas flow starts, effects 3-18
wicks 3-14

Variables

auto setup page 4-7
effect on vaporizer 3-16

manual setup, display pod 3-40
setup page 4-7

Vent key 2-26
Ventilation

alarm source 4-8, 4-11
beginning 6-4

cycle 3-3
key 2-28
mode, display pod 3-40

Ventilator 2-14

alarm indicator LEDs 2-18
alarm silence 2-18

alarm silence key, using 7-1
alarms, additional 5-8
alarms, descriptions 4-21

alarms, quick reference charts
4-32

altitude compensation, setting
542

apnea alarm, checkout 2-19
backup mode 2-14

breath rate dial 2-16

cleaning 5-6

cleaning bellows assembly 5-5

communications with display pod
3-34

control module display screen 2-
16

control module front panel 2-16
control module rear panel 2-19
control range 3-4

defaults 5-7

display pod functioning mode 3-2

display pod not functioning mode
3-2

drive gas output 2-19

expiratory time 3-4

failure messages 8-3

high oxygen alarm, checkout 2-17

high pressure alarm, checkout 2-
22

LE ratio 34

inspiratory flow dial 2-16
inspiratory pause button 2-17
inspiratory pressure limit dial 2-17
ingpiratory time 3-4

installing control module 8-56
language 5-1

low minute volume alamm,
checkout 2-19

low oxygen alarm, checkout 2-17
low pressure alarm 5-6
low pressure alarm, checkout 2-22

mechanical ventilation on/off
switch 2-18

modes 3-2

pressure sensing input 2-19
problems 8-2

reinstalling control module 6-5
removing control module 6-3
reverse flow alarm 5-6

reverse flow alarm, checkout 2-19

setting altitude compensation
542

setup mode 3-2
setup page (display pod not
working) 5-3

;e:up page (display pod working)

setup page 5-1
gilencing alarms 7-1
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