Preoperative Checklist

Ohmeda Anesthesia Systems

Verify adequate pipeline supply and reserve cylinder supply.
Verify integrity of low pressure gas circuitry.

Verify proper functioning of electrical systems.

Verify proper functioning of gas flow control systems.

Verify integrity of patient breathing circuit.

Verify integrity and proper functioning of vaporizer(s).
Verify adequate vacuum source.
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Verify integrity and proper functioning of gas scavenging interface valve.
Verify integrity and proper functioning of ventilator. '
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©

Verify integrity and proper functioning of monitoring system(s).

For detailed description of testing procedures refer to applicable Operation and
Maintenance Manual or Technical Literature.

A WARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents, and understand anesthesia system operation before use.
Improper use of this anesthesia system can cause significant patient injury.
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Preoperative Checklist

Ohmeda 7810 Ventilator

1. Verify proper hose connection between bellows assembly and control unit.
2. Verify proper connection between bellows assembly and Patient Circuit.

3. Verify properly functioning scavenger system is connected to 19 mm port (Exhaust)
on bellows assembly. Do not connect ventilator exhaust directly to the vacuum
source.

4. Verify louvers on back of control unit are not occluded.

5. Verify proper connection of the pressure sensing tube, volume sensor, and O, sensor
to the Patient Breathing System.

6. Verify operation and select the desired set points for user controlled alarms and the
Inspiratory Pressure Limit.

7. Verify Tidal Volume, Rate, and Inspiratory Flow (I: E Ratio) controls are set to desired
positions.

8. Verify Ingpiratory Pause and Mechanical Ventilation switches are in desired
position.

A WARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents and understand the operation of this ventilator before use.
Improper use of this ventilator can cause significant patient injury.
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‘Preoperative Checklist

Ohmeda Tec 4/Tec 5 Vaporizers

1. Verify that the vaporizers are properly mounted, level and locked on manifold.
2. Verify that the vaporizer filler caps and/or keyed filler valves are closed and tightly

sealed.
3. Verify proper agent level.

AW_ARNING: User shall read the Operators manual, all accompanying documents and
understand the operation of this vaporizer before use. Improper use of this vaporizer

can cause significant patient injury.
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Preoperative Checklist

Ohmeda GMS™ Absorber

Verify condensate has been drained and Drain Port/Sight Glass is completely closed.
Verify desired APL Setting with Selector Knob in Bag/APL position.
Verify Bag/APL - Ventilator Selector Knob is turned to desired position.

Verify integrity of Patient Breathing Circuit and all other connections.

ok Wb

Verify canister seal with lever in full Lock position and ensure adequate capacity of
Soda Lime.

o

Verify proper assembly and functioning of Inhalation and Exhalation Check Valves.

7. Verify Oxygen Monitor Sensor is in place.

AWARNING: When Oxygen Monitor Sensor is not used, Sensor Port must be capped
to help prevent loss of Patient Gas.

A WARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents, and understand the operation of this breathing system before
use. Improper use of this breathing system can cause significant patient injury.
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Preoperative Checklist

Ohmeda 5210 CO, Monitor

1. Verify proper sample inlet tube connection and function.
2. Verify that the System Master Switch is turned to the On position.

3. Verify that the display indicates self-test when the CO, Monitor On-Off switch is
switched to the On position.

4. Verify proper calibration of the N,0 and CO, display reading.
6. Verify that the CO, monitor is set to the desired high and low alarm limits.

6. Verify proper sample return tube connection and function.

A WARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents and understand the operation of this CO, monitor before use.
Improper use of this CO, monitor can cause significant patient injury.
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Preoperative Checklist

Ohmeda 3710 Pulse Oximeter

Verify proper probe operation.
Verify proper probe connection from anesthesia system to patient.
Verify that the System Master Switch is turned to the On position.

Verify that the display indicates self-test when the Oximeter On-Off switch is
switched to the On Batt position.

Verify that the Oximeter is set to the desired high and low alarm limits.
6. Verify that the Oximeter is set to the desired alarm volume and pulse volume.
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AWARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents and understand the operation of this Pulse Oximeter before
use. Improper use of this Pulse Oximeter can cause significant patient injury.
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Preoperative Checklist

Ohmeda 2120

Noninvasive Blood Pressure Monitor

1. Verify proper hose connections from anesthesia system to patient cuff.

2. Verify that the monitor executes self-test when System Master Switch is turned to
the | (On) position. Display should indicate all 8's for several seconds after power is

applied.

3. Verify that the monitor is set to the desired high and low alarm limits.

4. Verify that the monitor is set to the desired interval time.

AWARNING: User shall read all Operation and Maintenance manuals, all
accompanying documents and understand the operation of this blood pressure monitor
before use. Improper use of this blood pressure monitor can cause significant patient

injury.
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User Responsibility

A

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
accordance with the instructions provided. This Product must be
checked 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
become necessary, 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 accordance 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 by
or on the order of a licensed medical practitioner.

Repair Policy

Do not use malfunctioning equipment. Make all necessary repairs, or
have the equipment serviced by an authorized Ohmeda Service
Representative. After repair, test the equipment to ensure that it is
functioning properly, in accordance with the manufacturer's
published specifications.

To ensure full reliability, have all repairs and service done by an
authorized Ohmeda Representative. If this cannot be done,
replacement and maintenance of those parts listed in this manual
may be undertaken by a competent, trained individual having
experience in the repair of the Ohmeda Modulus II Plus Anesthesia
System and having appropriate test and calibration equipment.

CAUTION: No repair should ever be undertaken or attempted by anyone not
having proper qualifications and equipment.

It is recommended that you replace damaged parts with components
manufactured or sold by Ohmeda. After any repair work, test the unit
to ascertain that it complies with the manufacturer's published
specifications.

In some cases, special diagnostic equipment may be required to
properly service components of the Ohmeda Modulus II Plus
Anesthesia System. The components must then be sent to the
nearest Ohmeda Service Center.

Contact the nearest Ohmeda Service Center for service assistance. If
you send any unit to an Ohmeda Service Center, package it securely
in the original shipping container, if possible, and ship it prepaid.
Enclose a letter with the unit, providing a contact person's name,
describing in detail any difficulties experienced and the repairs felt
necessary. In all cases, other than where Ohmeda's warranty is
applicable, repairs will be made at Ohmeda's current list price for
the replacement part(s) plus a reasonable labor charge.
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1/Introduction

This operation and maintenance manual is written to cover the
operation and maintenance of several, similar international
anesthesia/7810 Ventilator systems. Various countries or
geographic regions require systems that meet different standards
unique to that locale.

Ohmeda Modulus II Plus Anesthesia/7810
Ventilator System model differences and
variances by country

U.S. |CanadalCanadaj Japan |SE South
3-gas |3-gas |4-gas Asla Africa

Ohmeda System No. | 1010-} 1010-| 1010-| 1010-| 1010- | 0236
8009- | 9008- | S014-| 9002- | 8006- | 5452-
c00 000 000 00 000 910

3-Gas w/Air B || [ ] | ]

4-Gas w/Air, He B

4-Gas Air-pipeline only B

& CO2 cylinder only

Backlit Flowmeters | ] [ (]
CSA Approval | |

Gas colors ISO B | [ |

CEE-22 Outlets ] [ ]

Pipeline connection DISS DISS | DISs | DIss DISS DISsS
Male |Hand-I4{ Hand-I{ Male | Male | Male
Twist | Twist
Pri. Reg relief valve
setting 85 psi (686 u u =
kPa)
Pri. Reg relief valve
setting 76 psi (618 . u u
kPa)
Primary Regulator
Setting at 40 psi (276 u u n
kPa) .
Primary Regulator
Setting at 50 psi (346 u u u
kPa)
Volts alternating 120v]| 120v] 120v| 100V 220 V| 220
current 250 V

Wall Gas Pressure 50

Wall Gas Pressure 60
psi (413 kPa)

B
Warning Labels, ] |
|

French/English

Waste Gas Evac |
System Standard

Ohmeda complies with these differences when manufacturing
international anesthesia/7810 systems and this manual covers those
systems listed in the preceding matrix. The matrix provides you with
a brief summary of the unique system differences by region.
Differences are covered appropriately throughout the text and are
indicated as they arise and create system operation/functional
differences by left-margin prompters.
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1/Introduction

The system is intended for adult and pediatric applications

Its features include:

e a vaporizer interlock,

e a back-up battery (for temporary continued ventilation during
power failures),

e extensive storage space on two shelves and in three drawers;

e optional, integrated monitoring;

Ohmeda Proportion Limiting Control System, which helps ensure that
any oxygen/nitrous-oxide mixture delivered at the common gas
outlet contains a minimum oxygen content.

Included as an integral part of the system is an Ohmeda 7810
Ventilator. This instrument combines an electronically-controlled,
pneumatically-driven ventilator with built-in monitoring for exhaled
volume, inspired oxygen concentration, and airway pressure. The
ventilator also features controls with clinically significant ranges,
selectable inspiratory pause, and an adjustable, inspiratory pressure
limit control.

Before using the Ohmeda Modulus I Plus Anesthesia/7810
Ventilator System, familiarize yourself with the system by reading
through this entire manual. Also read the manuals for any optional
monitors and accessories, such as the Ohmeda GMS Absorber,
installed in the system.

Pay special attention to the WARNINGS and CAUTIONS that
appear throughout this manual. Warnings alert you to conditions or
actions that may cause harm to patients or operators. Cautions alert
you to conditions or actions that may result in damage to equipment.

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.

Keep this manual with the system for answering questions that arise
about the system's operation, maintenance or, if necessary, repair.

1-2 0178-1771-000 10/93



1/Introduction

How To Use This Manual

The following symbols are used on Ohmeda products and technical
manuals. No one product or manual has every symbol listed. Refer
to this listing concerning symbols found on various products and

manuals.

part of the equipment

OO CCO—-

Stand-by or preparatory state for a

On (power) — Minus, negative polarity

., 4
OFF (power) .'Q‘- Lamp, lighting, illumination
Stand-by Movement in one direction

Movement in both directions

Lock
ON only for part of the equipment
Unlock
“OFF"” only for part of the
equipment non-autoclavable

Direct Current
Alternating Current
Protective earth ground

Earth ground

Type B equipment
Type BF equipment
Type CF equipment

Warning, 1SO 7000-0085

> > €3> @ B $ l

Caution, ISO 7000-0434

AA Attention, consult accompanying

documents, IEC 601-1

Alarm silence button

Equipotential

N

D

L

rJ'l Frame or chassis ground
X

v

]

% Dangerous voltage
Variability
—@ Input
<l  Variability in steps
" é@ Output
J Indicates up direction
+ Plus, positive polarity

Use this manual both as a guide to follow when you are learning to
operate the Ohmeda Modulus II Plus Anesthesia/7810 Ventilator
System, and as a reference tool once you are familiar with the
system.

In the left margin you will find prompters for various
operational/functional information including country specific

0178-1771-000 10/93 1-3



1/Introduction

What we mean by
“powering ON" the
control module

Left side/ right side

differences from the base system. Unless otherwise indicated,
textual information pertains to all International Modulus II Plus
Anesthesia/7810 Ventilator systems.

If you are setting up the system for the first time, refer to all of the
sections starting with section two “Getting Started.”

If the system is already in place, but you haven't used it before, pay
particular attention to all of the sections starting with section three
“General Information.”

If you have used the Ohmeda Modulus I Plus Anesthesia/7810
Ventilator System before, but need reminding about details of using
the system, refer to sections four “Preoperative Setup Procedures”
and five “Operating The System.”

Sections six, “Maintaining The System” and seven, “Service
Procedures,” are included to inform you about routine maintenance
of the system and to help you solve problems that might occur with
the system.

No matter which part of the manual you are using, you should always
be familiar with the Cautions and Wamings as they are used through
out the manual.

Many of the sections in this manual apply only when the Ohmeda
Modulus II Plus Anesthesia/7810 Ventilator System is used with the
Ohmeda GMS Absorber™; if you plan to use this system with a
different absorber or other anesthesia-system accessories, consult
Ohmeda for more information.

In this manual, when we say “power ON" the control module, use the
anesthesia system's master switch.

Throughout this manual, the terms “left side” or “right side” are
used 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 a-c 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.

Right-hand and Left-hand systems and referred to in the manual.
This reference is to distinguish the differences in flowmeter, flow
control valves, and gas supply modules (blocks) with their gauges.

Left-hand means that the oxygen gauge and oxygen flow control
valve are located to the left-hand side of the appropriate set of
gauges or valves.

Left-hand gauge and flow control valve layout order:
02 N0 Air

Right-hand means that the oxygen gauge and oxygen flow control
valve are located to the right-hand side of the appropriate set of
gauges or valves. Right-hand gauge and flow control valve layout
order:

1-4
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Right-hand gauge and flow control valve layout order:
Air NO O2

To further clarify the instruction messages that appear on the
ventilator's screen are represented by a dot-matrix typeface that
simulates the messages’ actual appearance. A low minute volume
alarm message will look like this:

LoW MINJTE uaL!

The system's alarm silence key is represented in a typeface similar
to the one printed on the key itself. An instruction to push the key
looks like this:

Press:

We have also used—both in the manual and on the 7810 Ventilator
itself—symbols to represent some common terms. These symbols

include:

T inspiratory pause

25% Tr Enable inspiratory pause at 25% of inspiratory time
Vg minute volume

Vo tidal volume

f frequency

I: Inspiratory to Expiratory ratio

E Expiratory time

1 Inspiratory time

C Compliance

PIP Peak Inspiratory Pressure
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Notes:
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2/Getting Started

Confirm that your
system is set-up
properly

Read through the “Getting Started” section to confirm that your
system is set-up properly. Perform any steps necessary to properly
connect your system's components.

The following section tells you how to prepare the system, and how
to make the gas connections. These steps should be performed only
by someone experienced in working with anesthesia and monitoring
equipment.

2.1 Unpacking

Upon delivery

Expedite the system's
initial checkout

Upon delivery, inspect the system and its accessories for signs of
damage that may have occurred during shipment. Before opening the
shipping carton, check the tip indicator to ensure that the system
was not tipped unacceptably during shipping. If you do find any
damage, immediately notify the transportation company and file a
damage claim Save the original shipping container and materials,
and all manuals and instructions.

The Ohmeda Modulus II Plus Anesthesia/7810 System's functions
should be completely checked as soon as possible. Use the
instructions provided in this section and in any accessory instructions
to install the system. Then, after you have used this manual to
familiarize yourself with the System, confirm that it is working
correctly by performing the preoperative checkout procedures
described in section “4/Preoperative Checkout Procedures”.

Before using the system with a patient, always check each item on
the Preoperative Checklists, found in the front of this binder.

2.2 Installing the Ohmeda GMS Absorber

If you are using a different type of absorber, refer to its specific
operation manual for installation instructions. Install the absorber
mounting pin kit, wluch must be ordered separately for the absorber
mounting arm.

1. Turn the absorber mount release, which is next to the absorber's
canister locking lever, counterclockwise as far as it will go. (See
figure 2-1.)

2. The anesthesia machine's swivel arm supports the absorber.
Place the absorber on the arm's mounting pin.

3. Turn the absorber mount release clockwise until it is tight, being
careful not to over-tighten.
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Figure 2-1
Mounting the
absorber

AA15.139

2.3 Connecting the Bellows Assembly

This section describes how to use the absorber interface manifold to
connect the bellows assembly to the Ohmeda GMS Absorber. If you
plan to mount the bellows assembly on an anesthesia system's side
mount rather than on the Ohmeda GMS absorber, refer to Appendix
9-E.

Note: For information on Ohmeda's Autoclavable Bellows Assembly
(ABA), see section 8 of this manual. The mounting plate and
the base of the ABA are compatible with the mounting
hardware for the non-autoclavable bellows assemblies.

Connecting the Bellows Assembly to the
Absorber

1. Align the two square-shaped support guides on the bottom of
the bellows assembly with the two support pins on the back of
the absorber. (See figure 2-5.)

2-2
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2.

Figure 2-2
Connecting the
bellows assembly to
the absorber

Align the support pins with the support guides and slide the
bellows assembly toward the absorber until the interface
manifold touches the absorber's ports.

Align the bellows assembly's locking rod with the threaded hole
between the two screws on the absorber's support-pin block.

Turn the bellows assembly's locking knob clockwise until the
absorber interface manifold is securely connected to the
absorber and the knob won't turn further.

AA15.001

Connecting the Bellows Assembly to the

Ventilator Control Module

A corrugated tube carries drive gas from the control module to
the bellows assembly. Connect one end of this tube with the 90-
degree adapter to the control module. The adapter has an
internal O-ring; make sure it is in place.

Use the set screws on the adapter to secure it to the connector
on the control module's rear panel. (See figure 2-6.)

Hanger tabs bundle the corrugated tube and the clear pressure-
sensing tube. Lead the corrugated tube through the larger ring
on each hanger tab. Position the hanger tabs evenly along the
corrugated tube.
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Figure 2-3
Connecting the
drive-gas tube to
the control module

Figure 2-56
Attaching the
drive-gas tube to
the mounting
bracket

Figure 2-4
Connecting the drive-
gas tube to the
absorber interface
manifold

AA15.002

AA18.180
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Connect the free end of the corrugated tube to the absorber
interface manifold barbed connector. (See figure 2-7.)

The bracket mounted on the anesthesia machine main-frame
secures the drive gas tube to the side of the machine. Insert the

corrugated tube into the clip. (See figure 2-8.)

AA.04.196;AA.16.003

0178-1771-000 10/93



2/Getting Started

2.4 Making the Monitoring Connections

Pressure sensor
connections with GMS
absorber

Connecting the Pressure Sensing Tube

The airway pressure sensor is housed in the ventilator control
module. A clear, 3 mm (1/8 in.) tube connects the control module to
the distal-sensing tee in the inspiratory limb of the breathing system,
or for GMS Absorbers, under the absorber's pressure gauge.

1. A barbed connector under the absorber's pressure gauge
provides the distal-sensing port for the ventilator's pressure
sensor. Slide one end of the sensing tube onto the tee's barbed
fitting under the gauge. (See figure 2-9.)

2. String the other end of the sensing tube through the small holes
in the hanger tabs that are attached to the drive gas tube.

3. Slide the tube's free end onto the barbed connector marked
“Connect to Inspiratory Limb of the Breathing Circuit” on the
control module's rear panel. (See figure 2-10.)

A WARNING: Position the pressure-sensing tube so that the absorber arm
cannot pinch the tube. If the tube is pinched, the system's pressure
monitoring will not function correctly.

Connect the sensing tee
to the inspiratory limb of
the breathing circuit

Figure 2-6
Connecting the
pressure-sensing
tube to the
absorber's pressure
gauge

For pressure monitoring to function correctly, the distal-sensing tee
must connect to the inspiratory side of the breathing system. All
Ohmeda GMS Absorbers presently manufactured have their pressure
gauges connected to the inspiratory side, however certain older,
unmodified Ohmeda GMS Absorbers have their pressure gauges
connected to the expiratory side of the breathing system. This
modification can be installed on older Ohmeda GMS Absorbers with
an upgrade kit. If you are not sure that your absorber's pressure
gauge—and distal sensing tee—is in the inspiratory side of the
breathing system, perform the test in Appendix 9-F.

If you want to use the ventilator without an Ohmeda GMS absorber,
you must install an optional, in-line, pressure-sensing tee in the
inspiratory limb of the breathing system. (See Appendix 9-D.)

Figure 2-7
Connecting the
pressure-sensing tube
to the control module

AA5.007

AA15.124
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Connecting the Volume Sensor

To provide information about the volume of each exhaled patient
breath, the ventilator measures the amount of gas that passes
through a sensor inserted in the breathing system. The ventilator
makes calculations based on this measurement and then displays the
calculated tidal volume, minute volume, and breath rate.

The volume sensor assembly includes a cartridge with a vane whose
rotational speed varies depending on the gas flow rate, and a sensor
clip that translates the direction and speed of the vane's rotation
into electrical pulses. This cartridge must be placed in the expiratory
limb of the breathing system, either in the distal or proximal
position.

A WARNING: When the volume sensor is in the distal position of the breathing
circuit, confirm that the reverse-flow alarm is enabled. The reverse flow
alarm will function properly only when it is in proper working order and is
located in the distal position of the expiratory limb of the breathing system.
Do not use the system with the reverse-flow alarm disabled if the volume
sensor is in the distal position.

Place the volume sensor
in the expiratory limb of
the breathing circuit

Placing the cartridge at the distal position in the expiratory limb lets
the system detect reverse flow and generate reverse flow alarms.
You may also place the volume sensor cartridge at the proximal end
of the “Y" connector; however, you then must use the ventilator
Setup Page to disable the reverse flow alarms that would otherwise
be generated when the patient inhales. If you are using a Bain circuit
and Bain circuit adapter, the volume sensor cartridge must be placed
in the proximal position, between the end of the Bain circuit and the
patient connector to the ET (endotracheal tube) or mask. (See
Appendix 9-H for details about the volume sensor assembly with a
Bain circuit)

A WARNING: Condensate water in the volume sensor transducer cartridge
will restrict vane motion and cause erroneous monitor readings. Position
the tubing so that any condensation water drains away and does not
accumulate in the cartridge.

Install the volume
sensor

Figure 2-8
Connecting the
volume sensor into
the patient
interface panel

1. Connect the sensor cable to the receptacle marked “Volume
Monitor” on the anesthesia machine's patient interface panel.

Noninvasive
BP Monitor

AA.23.027

2. Install the sensor cartridge between the absorber's exhalation
port and the expiratory limb of the breathing system.

2-6
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Figure 2-9

Inserting the
volume sensor
cartridge at the
distal location of the
breathing system's
expiratory limb

,,,,,,,.>-=%)

J

AA.15.010

You may also install the cartridge at the proximal end of the “Y*
connector.

Figure 2-10
Inserting the
volume sensor
cartridge at the
proximal end of the
“Y" connector

MD.10.015

3. Clip the sensor over the cartridge. The arrows on the sensor
must point in the direction of gas flow during exhalation; the
arTows must point toward the absorber and away from the
patient.

Figure 2-11
Attaching the
volume sensor
cartridge to its clip,
note the directional
arrows

MD.10.016
MD.10.017

4. Check the volume sensor as described in Preoperative Checkout

fg o Section 4.
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é WARNING: Take care not to crack or break the volume sensor cartridge. The

cartridge is tapered to help ensure a tight fit onto the absorber. Gentle, firm
pressure should be sufficient to obtain a secure fit—do not force the cartridge
in place as tightly as possible. Avoid striking the cartridge. A broken or
cracked cartridge could cause a circuit disconnection and a break in the
breathing system.

WARNING: The volume sensor and cartridge must be correctly installed at
either the distal location in the breathing system's expiratory limb or the
proximal end of the “¥Y” connector. If the sensor and cartridge are installed
incorrectly, volume data will be inaccurate and associated alarms, including
the apnea and low minute volume alarms, will not function properly.

WARNING: Destroy old or malfunctioning volume sensor cartridges to
prevent inadvertent reuse. Using malfunctioning volume sensor cartridges
may result in compromised patient data.

WARNING: Position the volume sensor cable so that the absorber arm
cannot pinch the cable. If the cable is pinched, the system's volume
monitoring may not function correctly.

Connecting the Oxygen Sensor

Connect the probe cable to the patient interface panel, and insert
the probe into the Ohmeda GMS Absorber. If you want to use the
ventilator without an Ohmeda GMS absorber, you must install an
optional, in-line oxygen-sensor adapter in the inspiratory side of the
breathing system. (See Appendix 9-D.)

A WARNING: Use protective gloves and eye-wear when you open the O2
sensor in case the cartridge is leaking. The sensor cartridge contains
potassium hydroxide (caustic).
Oxygen sensor 1. The actual oxygen sensing device is a cartridge that you must
assembly install in the oxygen probe before you insert the probe into the

absorber. To install the oxygen probe‘s cartridge:

a. Hold the probe housing so the cable hangs down and the
probe points up.

b. Grasp the housing's knurled surfaces and turn the housing's
probe end counterclockwise until it is free.

¢c. Set the probe section aside.

A CAUTION: Do not remove oxygen sensor cartridges from their protective
packaging until just before you install the cartridges. Oxygen sensor
cartridges left exposed to room air may develop an oxide coating that can
temporarily degrade oxygen-monitoring performance.

d. Remove an oxygen sensor cartridge from its protective
package. This package contains an inert atmosphere
intended to prolong the cartridge's shelf life. Do not
remove the cartridge from its package until you are ready
to install it.

2-8 0178-1771-000 10/93
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Figure 2-12 The
oxygen sensor,
exploded view

Probe End

Outer O-ring

Inner O-ring

Cartridge

MD.02.032

Probe Housing

e. Remove the shorting clip or disk and insert the cartridge so
its screen faces out of the housing, and so the three
metallic, concentric rings at its other end contact the gold-
colored terminals at the cable end of the probe housing.

f. Thread the housing's probe section back onto the cable
section. Turn the probe section until it is finger tight. Make
certain the sections are tight enough to compress the
housing's O-rings, which form a gas-tight seal.

Figure 2-13
Reassembling the
oxygen probe

MD.02.056

2. Connect the sensor cable to the receptacle marked “Oxygen
Monitor” on the anesthesia machine's patient interface panel.

3. Remove the cap from the absorber's oxygen sensor port, which
is labeled “Oxygen Sensor.”
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A

Figure 2-14
Connecting the

oxygen probe to the
absorber and the
patient interface

panel

4. Insert the oxygen sensor probe into the absorber's sensor port.

5. Calibrate the oxygen sensor as described in section 6, "100% O,
Calibration.”

WARNING: Always perform the calibration and preoperative checkout
procedures for oxygen-sensing functions after replacing a new sensor
cartridge or a recently cleaned and sterilized oxygen sensor.

AA15.166:AA.23.025

If any part of the sensor assembly is damaged or malfunctions,
replace the entire assembly. In addition, the oxygen cartridges wear
out and must be periodically replaced. See section 6 for information
on “Maintaining the Oxygen Sensor” and “Replacing the Oxygen
Sensor Cartridge”.

If, during operation, the sensor's temperature is lower than or equal
to the breathing-gas dew-point temperature, water vapor condenses
on the probe's sensor screen. This condensate may reduce the
amount of oxygen reaching the sensor's screen and cause the
ventilator to display lower than actual oxygen concentration values.

CAUTION: When in use, the oxygen sensor probe should always point down
to help reduce condensation on the sensor surfaces. Condensation on the
sensor may affect patient data.

WARNING: Position the oxygen sensor's cable so that the absorber arm
cannot pinch the cable. If the cable is pinched, the system's oxygen
monitoring may not function correctly.
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2.5 Anesthesia System
Using the Shelves and Mounting Tracks

To accommodate additional monitors and other equipment, the
Ohmeda Modulus I Plus Anesthesia System offers both a vertical
mounting track and two horizontal shelves. The system's top shelf is
a long, deep shelf, whose angle can be adjusted; and the middle shelf
is a smaller, fixed shelf. Clips and straps are used to secure
equipment to these shelves. Sliding brackets attach equipment to the
mounting tracks, which are on the machine's sides.

moving the anesthesia machine over bumps or on any inclined surface.
Heavy top loading can cause the machine to tip over causing injury to the
person moving it or to others.

CAUTION: Do not place materials weighing more than 11.3 kg (25 1b.) on the
lower, stationary shelf, or more than 27.2 kg (60 1b.) on the upper, tilting
shelf. Over-loading may damage the shelves or cause instability.

A WARNING: Remove all accessory equipment from the shelves before

CAUTION: Secure any equipment placed on the shelves. Unsecured
equipment could fall and damage the equipment or cause injury to
personnel.

Adjusting The Top A latching strut lets you adjust the top shelf's angle. To increase the

Shelf's Angle angle, grasp the shelf at the rear near the strut and use your thumb
to squeeze the strut's lever. To decrease the shelf's angle, squeeze
the lever and pull down on the shelf. When the shelf has reached the
position you want to use, release the lever.

Figure 2-15
Releasing the top
shelf's latching strut

AA.04.029

Securing Equipment on the Shelves

1. If mounting equipment on the top shelf, make sure it is level.

2. Set a single piece of equipment in place on a shelf.

3. The slots in the shelves are designed to accept the mounting
clips, with a pair fitting into each slot. In the slot nearest to the

left edge of the piece of equipment, place a clip with its curved
side facing the equipment.

0178-1771-000 10/93 2-11



2/Getting Started

Mounting the clips and
straps

Figure 2-16

A B &C
Adjusting the
shelves' straps

4.

Next to the first clip, place a second clip with its curved side
away from the equipment you are mounting.

Place a second pair of clips in the slot nearest the right edge of
the piece of equipment.

Thread the mounting strap through the clips as illustrated in
either figure 2-19B or figure 2-19C, depending on the size of the
equipment you are securing.

A---Place clips in slots on each side of the equipment

B---Adjust the straps according the size and weight of the equipment

AA.04.030

2-12
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Installing a mounting
bracket in a mounting
track

Figure 2-17
Installing a
mounting bracket
on the vertical track

ol

C---Secure the strap ends

AA04.030

Securing Equipment on the Mounting Tracks

On the anesthesia machine's sides are the vertical mounting tracks,

which accept brackets intended for optional equipment, such as
accessory shelves and IV poles (see Appendix 9-B for optional

accessories).

1. Tum the bracket knob counterclockwise until the lip on the

hinged portion retracts.

AA04.129
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2. Fit the bracket's mounting surface into the mounting track so the
bracket lip fits into a mounting track groove.

3. Silide the bracket into the position you want to use.

4. Tum the bracket knob clockwise to secure the bracket in the
track.

Installing the Gas Cylinders

Each of the pipeline gases your system uses can be backed up by
either “D” or “E" size gas cylinders, mounted upon the yokes on the
back of the anesthesia machine. During normal operation, when your
hospital's pipelines are supplying gas, keep the cylinder valves
closed. If a pipeline supply fails, use the cylinder wrench included to
open the appropriate cylinder.

WARNING: Do not leave gas cylinder valves open if the pipeline supply is in
use and the system master switch is turned to “On.” Pressures from both
supplies may become equal and, if simultaneously used, cylinder supplies
could be depleted, leaving an insufficient reserve supply in case of pipeline
failure.

CAUTION: To avoid stripping threads, do not use wrenches on the yoke gate
tee screws.

CAUTION: Always use a yoke plug and cylinder gasket to seal any unused
yokes. Yoke check valves alone may not provide a leak-free seal.

1. Turn the system master switch to OFF.

2. Give the yoke gate tee handle a slight rap with the palm of your
hand. Then swing the right end of the gate up and over to your
left.

3. ‘Tum the tee handle counterclockwise until the tip of the screw is
flush with the inside surface of the gate.

4. Remove any used gaskets from the yoke strainer nipple.
5. Install a fresh gasket on the nipple.

CAUTION: Use only one cylinder gasket per yoke. Using more than one
gasket can cause cylinder gas leakage or can defeat the pin index system.

6. Before installing a cylinder in the yoke, remove the dust cap (if
one is installed) from the cylinder valve.

7. To clear the cylinder valve of any debris, use the cylinder wrench
to briefly open, then close the cylinder.

WARNING: Remain clear of exiting gases while opening and closing the
cylinder valves to purge debris.

8. Align and engage the holes in the cylinder post with the safety
index pins and strainer nipple.
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A

Figure 2-18
Installing the
cylinders

9. Swing the gate closed and, by hand, tighten the tee handle to
hold the cylinder firmly in place. The gate locks shut to help
prevent accidental opening.

CAUTION: Open cylinder valves s-1-o-w-1-y to avoid damaging the regulators.

Cylinder
Wrench

AA.18.001

10. Check for leaks.
a. Disconnect the pipeline gas supply.
b. Open, then close, the cylinder valve.

c. Watch the cylinder pressure gauge; if the pressure drops
more than 100 psig (690 kPa) in five minutes, the high-
pressure circuit has an unacceptable leak. Leaks may be
caused by a defective cylinder gasket or loose tee handle.

d. If the cylinder is leaking, replace the gasket and tighten
the tee handle; then repeat the leak check. If the cylinder
continues to leak, do not continue to use the system for
clinical applications; call trained service personnel for
repairs.

Installing the Vaporizers

WARNING: Simultaneous delivery of vaporized liquid anesthesia agent is
possible when using vaporizers without interlocks. Use only one vaporizer
at a time.

Ohmeda recommends that your institution establish a standard
mounting sequence for all vaporizer manifolds in use. You can,
however, mount Ohmeda Vaporizers in any order. If a Tec 6
Vaporizer is mounted to the manifold, it is recommended that it be
mounted on the right-hand side of the manifold. When the Ohmeda
vaporizers are properly mounted on an Ohmeda vaporizer manifold,
gas flow enters only the vaporizer that is switched on. The order in
which vaporizers are mounted has no effect on vaporizer
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performance. Refer to the Ohmeda Tec 4, Tec 5, or Tec 6 Continuous
Flow Vaporizer Operation Manual for complete instructions on using
the vaporizers.

To mount a vaporizer

1. Depress the control release lever and move the vaporizer
control knob to OFF. (See figures 2-22 and 2-23.)

Figure 2-19
Installing a Tec 4
vaporizer
Locking Lever
Control Knob
Control Release Button -
<
Locking Lever Control Release Button
Figure 2-20
Installing a Tec 5
vaporizer

Control Knob

AA.13.001;,.033

2. Turn the vaporizer locking lever, located next to the vaporizer
control knob, counterclockwise as far as it will go. The locking
lever is spring loaded and should be in a raised position.

3. Carefully lower the vaporizer onto the manifold so the
vaporizer's interlock block covers the two manifold port valves.
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4. Depress and turn the locking lever clockwise to lock the
vaporizer onto the manifold. For Tec 6 vaporizers, plug in the
power cord to one of the a-c outlets on the back of the gas
machine.

Note: Tec 6 vaporizers should be mounted on the far right side of the
vaporizer manifold and the power cord routed to the right of
the Tec 6 between it and adjacent units. It on the right
outboard side, around the outside right frame member of the
anesthesia machine to an electrical cutlet. If more than one
vaporizer is used, ensure power cords do not interfere with
mounting on the manifold.

Check vaporizer mounting

1. Check that the tops of all vaporizers are level and at the same
height. Remount any vaporizer that is visibly misaligned.

2. When all vaporizers appear level, are at the same height, and
are locked in place, gently attempt to lift each vaporizer off the
manifold. Remount any vaporizer that can be lifted off the
manifold.

A WARNING: Do not use any vaporizer that is visibly misaligned on the
manifold or that, when its lever is locked, can be lifted off the manifold.
Incorrect mounting may result in incorrect delivery of gases.

To remove vaporizers

1. Move the vaporizer control knob to OFF. If the vaporizer is not
switched completely off, it will not release from the manifold.

2. Turn the vaporizer locking lever fully counterclockwise to
release the vaporizer. For Tec 6 vaporizers, unplug the power
cord.

3. Carefully lift the vaporizer straight up and off the manifold.

Adjusting the Position of the Absorber

You can adjust the absorber's position by rotating the absorber in
place on the absorber arm; by swinging the absorber arm on its
mounting tube; and by adjusting the height of the arm along its
mounting tube. If you want to rotate the absorber or swing the
absorber's arm, just push the absorber to the position you want to
use; the absorber will move freely. To keep the absorber arm from
swinging too easily, tighten the knurled knob on the mounting tube,
near the anesthesia machine's base.

Change the absorber position

1. A knob under the absorber's mounting pin on the arm secures
the pin to the mounting track. Loosen this knob about one turn.
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Changing the position
of the absorber along
the absorber arm

Figure 2-21
Adjusting the
position of the
absorber

2. Slide the absorber to its new position.

3. Tighten the knob to lock the absorber in place on the track.

Adjust the absorber height

1. Place one hand under the absorber on the arm.

2. With your free hand, grasp the absorber swivel arm near its
mounting post.

3. Use your thumb to press the vertical adjustment button on the
arm's locking plate, which is mounted to the arm and post.
Continue pressing the button, pull up on the absorber swivel
arm, and slide the arm to the position you want to use; then
release the button.

Press to Release

AA.15.139

Turn to Release

2.6 Mounting the Waste Gas Scavenging Interface

Valve

The Ohmeda waste gas scavenging interface valve provides a central
manifold for channeling waste gas from the breathing system to a
waste-gas disposal system. You can mount this assembly in either of
two locations: the left side of the anesthesia machine main-frame; or,
if necessary, to the absorber swivel arm. For most applications,
mounting the assembly directly to the side of the anesthesia machine
main-frame is preferable; when the assembly is mounted to the
absorber arm, it may contact and obstruct the use of other equipment
in certain system configurations.

2-18
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To mount the assembly
to the side of the
anesthesia machine
main-frame:

Figure 2-22
Attaching the
scavenging
interface valve to
its mounting plate

Figure 2-23
Mounting the
scavenging
interface valve to
the side of the
anesthesia machine

The assembly uses a plate that slides into a bracket mounted on
the side of the anesthesia machine. Hold this plate to the valve
assembly so the holes on the plate align with the holes on the
assembly's long, flat rear surface. The plate must extend
downward, away from the assembly's needle-valve knob.

Insert the two screws through the holes on the side of the
assembly opposite the mounting plate.

Tighten the screws.

The bracket mounted on the anesthesia machine serves two
purposes; it secures the corrugated drive gas tube that runs from
the ventilator's control module to the bellows assembly; and it
attaches the valve assembly to the side of the machine. Slide the
waste gas scavenging interface valve assembly onto this
bracket.

AA.14.007
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Mounting the assembly 1. If the mounting plate is attached to the assembly, remove the
to the absorber arm two screws that hold it in place; then store the plate but retain
the screws.

2. Hold the valve assembly so that its notched side faces the
absorber swivel arm, and align the assembly’s two holes with the
two tapped holes in the arm.

3. Insert the two screws into the holes in the assembly.

4. Tighten the screws.

Figure 2-24
Mounting the
scavenging
interface valve to
the absorber arm

AA.14.036

2.7 Making the Anesthesia System Gas
Connections

A WARNING: Do not use flammable anesthetics. A possibility of explosion will
exist if the system is used in the presence of flammable anesthetics.

Making the Gas Pipeline Connections

Each of the pipeline gases your system uses is introduced to the
anesthesia machine through a labeled pipeline inlet. The inlets for
the pipeline gases are mounted next to the corresponding gas
cylinder yokes on the back of the machine.

Connecting to pipeline 1. If gas cylinders are installed, use the cylinder wrench to close
inlets the cylinder valves.

2. Connect the hospital's oxygen pipeline to the system's oxygen
pipeline inlet, which is labeled “O2 Pipeline Inlet.”
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3. Connect the hospital's nitrous oxide pipeline to the system's
nitrous oxide inlet, which is labeled “"NO Pipeline Inlet.”

4. If you are using air, connect the hospital's air pipeline to the
system's air inlet, which is labeled “Air Pipeline Inlet.”

Figure 2-25
The gas pipeline A
inlets GO

AA.01.196

Gas Inlets

Waste Gas Scavenging Interface Valve,
Connections

Provided with the gas scavenging interface valve assembly—and
marked with yellow bands—are a 19-mm bore, three-liter, disposable,
reservoir bag, and lengths of yellow-banded, corrugated tubing.

CAUTION: To help prevent operating room pollution, cap all unused
connectors.

WARNING: Do not connect the ventilator exhaust directly to a vacuum
source. The vacuum may remove required gases from the breathing system.

>[>
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Connections to an active vacuum disposal " @
system
Making The Waste Gas 1. Connect one end of a yellow-banded tube to the exhaust
Scavenging connector on the absorber interface manifold. (See figure 2-26.)
zor{necsons To An See Appendices D, E and F for information about using the
S;:::; acuum Disposal ventilator with absorbers other than Ohmeda GMS Absorbers.

2. A connector is mounted next to the waste gas scavenging
interface valve on the interface valve assembly. Securely attach
the free end of yellow-banded tube to an unused connector at
the bottom of the assembly.

Figure 2-26
Making the gas
scavenging To an Active Vacuum
connections to an Disposal System
active vacuum
disposal system

|

3. Securely attach a three-liter reservoir bag to another unused
connector of the interface valve assembly.

4. Connect a 1/4-inch ID vacuum hose to the barbed connector that
extends from the side of the swivel connection on the vacuum
adjustment needle valve.

5. Connect the free end of the 1/4-inch ID vacuum hose to a
vacuum pipeline system that has a vacuum level of at least
245 mm Hg (10 inches Hg). ‘%)

6. Cap any unused connectors of the interface valve assembly.
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Connections to a passive disposal system

Making The Waste Gas 1. Connect one end of a yellow-banded tube to the exhaust

Scavenging connector on the absorber interface manifold. See Appendices
Connections To A D, E and F for information about using the ventilator with
Passive Disposal System absorbers other than Ohmeda GMS Absorbers.

2. A connector is mounted next to the waste gas scavenging
interface valve on the interface valve assembly. Securely attach
the free end of yellow-banded tube to an unused connector at
the bottom of the assembly.

3. Attach one end of another yellow-banded tube to an unused
connector remaining on the interface valve assembly.

4. Connect the other end of the tube to the non-recirculating
ventilation system.

Figure 2-27
Making the gas
scavenging
connections to a
passive disposal
system

Turn Fully Clockwise

To Passive
Disposal System

5. Cap any unused connectors.

6. Turn the vacuum adjustment valve's knob fully clockwise to shut
the valve.

Making the Fresh Gas Connections

The anesthesia machine connects to the absorber with a spring-
loaded common gas outlet adapter at one end of a fresh gas supply
tube and an anti-disconnect fitting at the other end..
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1. A spring-loaded connector is used to attach the fresh gas supply
tube to the system's common gas outlet. Insert this gas-supply
tube's inlet adapter into the common gas outlet. While you are
holding the adapter near its front edge, push in and twist the it

clockwise to lock it in place.

2. Connect the other end of the fresh gas supply tube to the anti-
disconnect fitting labeled “Common Gas" on the absorber.

A WARNING: Before using the anesthesia system: the inlet adapter must be
placed completely onto the common gas outlet and then turned clockwise
until it is secured by both protruding pins; the anti-disconnect nipple end
must be placed securely into the absorber's common gas anti-disconnect
fitting; and, to allow gas to flow to the breathing system, both ends of the
outlet tubing assembly must be secured. Failure to correctly connect the
breathing system may result in injury to the patient.

Figure 2-28
Attaching the inlet
adapter to the
common gas outlet

AA.04.031
AA04.032

Place the inlet adapter all Turn the inlet adapter

the way (up to the pins) clockwise until completely

onto the common gas outlet. secured by both (top and
bottom) protruding pins.

©
S
=]
3
<
<

If the inlet adapter is not
secured, the spring ejects
the adapter out of the
common gas outlet,
resulting in no gas flow
to the patient circuit.
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Figure 2-29
Connecting the
absorber to the
common gas outlet

Insert into port
labeled "Common Gas"

AAAT156

Turn inlet adapter
clockwise until secured

2.8 Setting the Altitude and Language

When to set the altitude
parameter

Normally the altitude parameter needs to be set only when the
system is first installed.

Adjusting the altitude 1.
parameter

2.

Tum OFF the system's master switch power.

Make sure that the ventilator's mechanical ventilation switch is
set to OFF.

Hold down the ventilator's inspiratory pause button, turn the
master switch power back ON. Turn the flow knob to set the
altitude (in meters)

FLOW KNOB TO SET
ALTITUDE: coce m

1 foot = 0.3048 meters

Press the Alarm Silence button to display the language page.
Tum the flow knob to select the language.

FLOW KMOB TO SET
ENGLI SH
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2.9 Setting the Reverse Flow Alarm, Sigh,
Contrast, Audio Volume

Parameters set in the setup page are retained when the ventilator is
turned OFF.

To set the altitude compensation

1. Move the mechanical ventilation switch to OFF.

2. Tum the system ON/OFF switch to ON.

3. Press and continue to hold down the alarm silence button, ,
then press in the inspiratory pause button. Release both
buttons. The ventilator displays:

1 2 3
L '
2628 'REV 4. %4/0"
|EN119'|; 1388
4 5 1 meter (3.28 feet)
1. Ventilator Model 4. Language
2. Software Version 5. Altitude
3. Ventilator Drive Gas (A=Air;
0=02; E=Error)
A WARNING: Pay attention to the information on the setup page. If the model
number or drive gas is incorrect, have a trained Ohmeda service

representative service the ventilator.

To exit the setup pages at any step, repeatedly press , do not
adjust a control for 30 seconds, or set the mechanical ventilation
switch to ON. All previous changes will be saved in the ventilator
memory.

4. Press . The ventilator displays:
FLOW KNOB TO SET
REV FLOW ALM ON (ar) OFF

Tum the flow knob to switch the alarm selection ON or OFF. If the
volume sensor is at the proximal end of the Y, select OFF to disable
the alarm. If the volume sensor is at the expiratory port of the
absorber, select ON to enable the alarm.

5. Press . The ventilator displays:
FLOW KNOB TO SET
SIGH ON (o) OFF
Tumn the flow knob to switch sigh breaths ON or OFF. When sigh is

ON, the ventilator delivers one and a half times the tidal volume (up
to a maximum 1.5 L) once every 64 breaths.
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6. Press . The ventilator displays:
FLOW KNOB TO SET
CONTRAST: xx¢

Turn the flow knob to adjust the ventilator display contrast (XX)
from 1 (lowest contrast) to 10 (highest).

7. Press . A tone sounds and the ventilator displays:
FLOW KNOB TO SET
AUDIO VOLLME: ¢

Tum the flow knob to adjust the ventilator alarm volume (XX) from 1
(lowest) to 10 (highest). Tone volume changes to the selected level

8. Press . The ventilator beeps once and displays:
CHECK SETTINGY
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