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NARKOMED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

A fluid or gae is flowing through a long, large bore
tube with = constriction (B) inp the center. The
constriction is smooth, 820 the flow remains laminar,
While the flow rate in the larger pert of the tube (A)
and (C) ig th Bame, the flow rate in the smaller part
cf the tube (B) ig increased. The pressure in part
(A) is converted into speed in constriction (B).
Therefore, the Preggure in constriction (B) ia
decreased and vill even drop below atmospheric
Pressure, Then the pressure is measured at Points D,
E and F, the Pressure will be poBitive (above
atmosphere) at points D and F and negative (below
atmosphere) at point E. This phenomenon is called
Venturi Effect.

FIGURE 7-1: VENTURI EFFECT
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NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

There are many applications for the venturi effect.
The NAD anesthesia ventilator uses the venturi effect
to increase the gas flow, respectively gas volume into
the bellows canister. Although commonly called
venturi, the device is actually an injector.

The injector tventuri) consists of the compressed gas
+ube (G), a jet (H), entrainment port (I), throat {3
and diffuser (K).

Az the compressed gas is forced at high speed through
the jet and throat, which resembles the constriction,
a sub-atmospheric pressure ig created in the
entrainment port. This results in ambient air being
added to the compressed gas source which consequently
are combined in the diffuser. The result is the
availability of a considerably larger gas volume than
the original compressed gas source could have
supplied.
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FIGURE 7-2: INJECTOR
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NARKOMED 2B ANESTHESIA SYSTENM
AV-E ANESTHESIA VENTILATOR
NAD ANESTHESIA VENTILATOR AV-E LEGEND
Electric power supply (117VAC)
Gas supply-Oxygen (50 psi)
Ventilator ON/GOFF switch

Electrical supply ON/OFF switch (1 pei pressure
switch)

AV-E P.C. Board

I:E ratio control

Frequency control

Solenoid pilot pressure line
Solenoid wvalve

Control valve

Flow regulator

Flow indicator gsuge

Venturi

Venturi entrainment port
Pilot actuator

Bellows chamber

Bellows

Tidal Volume adjustment plate
Tidal Volume control

Relief valve pilot line
Ventilator relief valve
Patient breathing system connector

Waste gas scavenging system connector

NOTE: Oxygen supply pressure and electric pover must

be supplied to operate the AV-E

NOTE: This is a general descriptiaon of all North

(C)
Rev.

American Dr#ger electronic ventilators.
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NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR
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FIGURE 7-3: NAD ANESTHESIA VENTILATOR AV-E LEGEND
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NARKOMED 2B AKESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

After ventilator ON/OFF switch (3) is turned ON, gas
pressure is supplied to 1 psi switch (4), which is
activated and supplies the electronic circuit with
electrie power. Flow regulator (11) car, now he
adjusted to the desired inspiratory flow rate.
Frequency (7) and I:E ratio (&) controls must be
adjusted as desired. Solenoid valve {9) receive an
electric signal from AV-E P.C. board (5). This
electric signal will remain during the entire
inspiration and activates the solenoid valve (9}, Gas
at 50 pei pressure can now pass through solencid valve
(9) and activate control valve (10). This allowa the
preset gas flow from flow regulator (11) to pass
through the control valve (10) to venturi (13). The
preset inspiratory flow rate can be monitored on flow
indicator gauge ¢(12). Back pressure fraom venturi (13)
is directed to pilot actuator (15) which i closed.
Ambient gas is entrained by venturi (13} through
entrainment port (14). The combined gas is forced
into bellows chamber (16). As pressure develops in
bellows chamber (16) the bellows (17) rise and force
air into the patient’s lungs through petient breathing
connector (22). Gas pressure is alsoc supplied via the
pilot line (20) from bellows chamber <(16) to
ventilator relief wvalve (21). This valve, which
replaces the APL valve af the manual breathing circuit
remains closed as long as bellows chamber (16)
contains pressure.

(C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

The inspiratory pause time {inspiratory pause) starts
at the time when the bellows stop the upward movement
and lasts until the downward movement of the bellows
begins.

All pneumatic and electronic functions remain in the
same asg during the ingpiratory flow time. The
pressure in the bellows chamber (16), as preset with
the flow regulator (11) cannot increage further,
Therefore, all excess pressure igs released through the
entrainment port (14),. Venturi (13) does not entrain
air intoc the system at this point.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-7
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NARKOMED 2B ANESTHESIA SYSTEN

AV-E ANESTHESIA VENTILATOR

FIGURE 7-5: INSPIRATORY PAUSE TIHE
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NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

Based on frequency and I:E ratio setting on frequency
control (7) and I:E retio control (6), the expiratory
flow time begins when the electric signal from the AV-
E P.C. Board {(5) is no longer supplied to solenocid
valve (9). As soon as the electric signal stops,
solenoid valve (9) is deactivated and closes. This
stops the gas supply of 50 psi pressure +to control
valve (10), which becomes also deactivated and closes.
The preset ges flow regulator (11) is interrupted by

control valve (10). This causes an immediate pressure
drop at venturi (13) and no back pregsure is supplied
to pilot actuator (15}. This valve opens and allows

gas from bellows chamber (16} to discharge through
pilot actuator (15), but salso through the entrainment

port (14) of venturi (13), As the pressure drops in
bellows chamber (16), the bellows (17) begin to move
downward. As long as any pressure still remains in

bellows chamber (16), ventilator relief valve {(21) is
also pressurized and rewains closed.

(C)} NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-9
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NARKOMED 2B ANESTHESIA SYSTEHN
AV-E ANESTHESIA VENTILATOR

‘The expiratory pause time {(expiratory psuse or resting
period) starts at the time when the bellows stop the
downward movement (bellows resting on tidal volume
adjustment plate 18) and lasts until the upward
movement of the bellows begins.

All pneumatic and electronic functions remain the
same as during the expiratory flow time with the
exception of ventiletor relief wvalve ({(21). Since no
pressure remains in the bellows chamber (16), no
pressure is transmitted via pilot line {(20) to
ventilator relief valve (21). Therefore, this wvalve
is open and residual exhaled gases as well as excess
fresh gas flow are discharged through the waste gas
scavenging system connector (23} into the scavenger
interface.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-11
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NARKOMED 2B ANESTHESIA SYSTENM
AV-E ANESTHESIA VENTILATOR

AV-E ANESTHESIA VENTILATOR | [|[|[|[|[[[}}[{||]]{]]

The Dr&ger AV-E Anesthesia Ventilator (Figure 7-8) i=s
a volume pre-set, time-cycled ventilator that features
solid state timing, Pneumatic circuitry, and
independent controls.

The pneumatic power to drive the ventilator way be
supplied through the pipeline supply or, 1if the
pipeline supply fails or is disconnected, through
reserve cylinders. The pressure of the driving gas
must be between 40 and &0 PSI. The ventilator will
cease to function if this pressure drope below 28 PSI,

The monitoring system’s breathing presesure and
expiratory flow waveform displays can be used as an
aid in adjusting the AV-E ventilator.

NOTE: The AV-E Anesthesia ventilator is designed for
use with NAD absorber systems, which incorporate
a manual/autaomatic gelector valve. This wvalve
allows the operator to bring either the
breathing bag and pop-off valve, for manual
ventilation, or the ventilator bellows, for
automatic ventilation, into the breathing
system, Breathing system hose connections to
this wvalve are described in the SETUP &
INSTALLATION section of this manual.

VENTILATOR POWER SWITCH || [ {{{{ | {14111 ITEiT11]

The ventilator power switch controls both pneumatic
and electrical power for the AV-E ventilator. In the
"OFF" (i.e., 9 o’clock) position the ventilator is not
operable and the Advisory message "VENT OFF" appears
on the anesthesia machine’s central alarm display. In
the "ON" (i.e., 12 o’clock) position the ventilator is
activated and cycles according to the settings of the
other controls.

The ventilator power switch also automatically enables
the volume monitor’s volume-related alarme and the
breathing pressure monitor'’s apnea pressure alarm.

For further details, =see the MONITORING SYSTEM section
of this manual.

(C} NAD, Inc. 1988 SERVICE MANUAL
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NARKOHMED 2B ANESTHESIA SYSTENM
AV-E ANESTHESIA VENTILATOR

TIDAL VOLUME ADJUSTMENT | [ [|[{{[{{ 11108100 ERTTTEEY

The tidal volume may be adjusted between SC and 1500

ml. A self-locking knob, located above the bellows
asgembly, adjusts a bellows s8top within the bellows
canister. To adjust the tidal volume, first depress

the self-locking knob to allow rotation. Then set the
desired tidal volume, as indicated by the bellows stop
pointer on the scale (marked 200 to 1400 ml) on the
bellows chamber.

Smaller tidal volumes can be adjusted by =etting the
pointer below the 200 ml wmarking on the bellows
chamber. Larger tidal volumes can be selected by
choosing settings above the 1400 ml calibration. As in
any volume preset anesthesia ventilator, the actual
tidal volume delivered to the patient’s lungs may
differ from the preset volume at the bellows. The
compliance of the breathing system and freshgas flow
are two possible causes for a difference betvween the
preset and actual tidal volume. To accurately set the
tidal volume, the operator should refer to the tidal
volume and minute volume readings supplied by the

integral volume monitor. The poesition of the tidal
volume indicator can be adjusted by an NAD
authorized service represgsentative to give correct

indications for a specific combination of freshgas
flow and equipment compliance.

(C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

FREQUENCY CONTROL || ||| {f 1 LIITVHEEEERE i

The respiratory freguency can be preset between 1 and
99 BPM, in 1 BPM increments, with a two-digit thumb-
wheel zswitch labeled "FREQUENCY. "

INSPIRATORY/EXPIRATORY PHASE TIME RATIO CONTROL |} |

The operator can vary the inspiratory/expiratory phase
time ratio in calibrated steps from 1:1 through 1:4.3.
Calibrations at each 0.5 increment are marked on the
I:E controller-indicator thumbwheel. The thumbwheel
is located to the right of the freguency thumbwheel
and is labeled "I:E RATIO. "

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-16



NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

INSPIRATORY FLOW CONTROL | [ [||{[{LITLITTITHAAITITY

The rotary knob marked "INSPIRATORY FLOW"™ controls the
flow rate of gas into the bellows chamber, and thus
the inspiratory flow rate of gas into the patient’s
lungs. However, due to such variables as total lung
compliance, equipment compliance, and airway
resgsistance, the inspiratory flow control cannot hbe
calibrated with numerical values. Instead, the gauge
to the left of the control knob ie labeled with three
Zones, "LOW, " "MEDIUM, "™ and "HIGH.”"

The flow setting should be adjusted =so that the
bellows is fully compressed at the end of the
inspiratory phase. However, too high a flow setting
will collapse the already compressed bellows at the
end of the inspiratory phease. Such bellows
deformation can increase the delivered tidal volume by
as much as 100 mil. In order to deliver the desired,
preset tidal volume, adjust the inspiratory flow
control so that the bellows corrugations make contact
with each other and do not deform at the end of the
inspiratory phase.

The T"INSPIRATORY FLOW" control setting also affects
the peak inspiratory pressure that can be developed
within the patient breathing system. Alwaye check the
pressure indicated by the breathing system pressure
gauge when adjusting the inspiratory flow control.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-17




RARKOMED 2B ANESTHESIA SYSTENR
AV-E ARESTHESIA VENTILATOR

PERFORMANCE || [ LUEVE U IO R R L A T

The DRAGER AV-E Anesthesia Ventilator performs as a
time-cycled ventilator for the change from inspiratory
to expiratory phase as well as for the change from
expiratory to inspiratory phase. The independent
cantreols of frequency, I:E Ratio, generated flow, and
tidal volume fascilitates the performance of an
inspiratory pause time when desired. Inspiratory
pause time, by definition, is & period of no flow at
the end of the inspiratory phase which supports
distribution of gas between anesthesia breathing
system and within the lungs themselves.

The pressure time DIAGRAM I shows =a typical
performance of the Dréger AV-E. The solid pressure
line in the diagram demonstrates the pointer movement
of the system pressure gauge as a function of time.
The dotted line demonstrates the imagined mean
pressure within the alveoli. The volume preset in the
bellows is delivered when Prmax i=s reached. During
the final period of Typ an equalization of pressure
betwveen the system and alveoli takes place resulting
in a decrease of system pressure and an increase of
alveolar pressure are equal during the inspiratory
pause time Tip facilitating the poessibility to
determine =zlveolar pressure with the agystem pressure
gauge.

s Upper Airway Pressure
wammm e Alveolar Pressure

PRESSURE

Pl max
4 P} ona ——l

TIME

DIAGRAN I

(CY NAD, Inc. 1588 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

The system pressure gauge and the "TRACE" breathing
pressure waveform become important instruments when
used in combination with a ventilator like the DRAGER
AV-E. The peak pressure in the system may be affected
by generated flow, airway resistance, compliance and
preset tidael volume. The end inspiratory pressure,
wvhen an inspiratory pause is performed, will be
affected by preset tidal volumwe and compliance.

The influencing parameters listed above can he
separated into two different groups: parsmeters which
are changed as a result of a re-adjustment of the
ventilator and parameters which =are changed as a
result of a change in the patient’s condition.

Diagrams II and IIl demonstrate changes in the reading
of the system pressure gauge as a result of changes in
the condition of the patient or changes within the
anesthesia breathing system (I1 A-B) and changes
resulting from alteration of the ventilator controls
{(III A-E). The left side diagrdm in each case
demonstrates the same original condition, while +the
right side diagram indicates the effect on the
pressure time pattern as a result of changes in
resistance or compliance (II) or ventilator adjustment
(III). It i=s assumed that the working pressure
setting permits the bellows to properly collapse with
all examples.

DIAGRAM I illustrates, in detail, the features of
DIAGRAMS II-A through II-E,

DIAGRAM 1 ghows a typical performance of the DRAGER
AV-E.

DIAGRAMS II-A and II-B show the effect of changes in
the patient’s condition or patient system.

DIAGRAMS III-A through III-E ghow the effect of
variation of the controls of the DRAGER AV-E.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-19
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NARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

II CHANGES IN PATIENT'S CONDITION OR PATIENT SYSTEM

II-A

Assuming that the left side of the Diagram 11-A
represents an originel pressure pattern of
ventilation, the right side indicates an increase of
resistance which may be either an increase of airway
regsistance or a mechanical occlusion of any other gas
passage. It should be noted that increase of peak
pressure as a result of increase of resistance may be
accompanied by no or little change of pressure during
the inspiratory pause.

e

DIAGRAN II-A

(C) NAD, Inc. 1988 SERVICE HMANUAL
Rev. -- PAGE 7-20



NARKOMED 2B ANESTHESIA SYSTENM
AV-E ANESTHESIA VENTILATOR

II CHANGES IN PATIENT’S CONDITION OR PATIENT SYSTEM

II-B

Diagram II-B demonstrates the effect of compliance
change on the reading of the system pressure gauge;
such a compliance change may be the result of a change
in lung compliance. It should be noted that the
increase of pressure during the inspiratory pause is
accompanied by a slight increase of peak pressure
only.

DIAGRAM II-B

(€C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-21



NARKOMED 2B ANESTHESIA SYSTEHN
AV-E ANESTHESIA VENTILATOR

IIT - CHANGES IN VENTILATOR CONTROLS
III-4A

Diagrams III-A does indicate an increase of generated
flow, that means: increasing the setting of flow
control knob. It should be noted that the increase of
flow increases the peak pressure during the flow
period but does not affect the pressure during the
inspiratory pause. A Bimilar effect wmay be noticed
wvhen increasing the maximum pressure setting.

-

~
N
| _]

e Yy e e Y ———

DIAGRAM III-A

(C) NAD, Inc. 1988 SERVICE HMANUAL
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NARKOMED 2B ANESTHESIA SYSTEHM
AV-E ANESTHESYA VENTILATOR

IIT - CHANGES IN VENTILATOR CONTROLS

III-B

To reduce peak pressure during inspiration toc a
minimum, the inspiratory flow can be .reduced until the
difference between the peak pressure and the
inspiratory pause pressure indicated at the system
pregsure gauge becomes a minimum (III-B). With such a
performance, the inspiratory pause time becomes also a
minimum and an unexpected increase in the airvay
resistance of the patient or other increase of
resistance may result in a decrease of lung
ventilation. A similar effect mey be noticed when
increasing the maximum pressure setting.

DIAGRAN III-B

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-23



KARKOMED 2B ANESTHESIA SYSTEM
AV-E ANESTHESIA VENTILATOR

ITII - CHANGES 1IN VENTILATOR CONTROLS

I1YX-C

Diagram 111-C indicates an increase in frequency. 1t
should be noted that due to independent controls of
frequency. fiow and +tidal volume, the pressure
readings during the flow portion of the inspiratory
cycle are not effected by 8 change in +he increaseé of
frequency: however, the period of inspiratory pause is
shortened in relationship to the ijncrease of
frequency. The ingpiratory pause may be eliminated
completely in the event of 2 significant increase in
frequency which would reguire an increase af flow in
order %toO re-establish the inspiratory pause. It
should also pe noted that the respiratery minute
volume 18 increased in exact proportion to the
increase of frequency when the tidal volume is kept

constant.

DIAGRAN 111-C

(C) NAD, Inc. 1968 SERVICE MANUAL
Rev. ~—~ PAGE 7-24



NARKOMED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

IIT - CHANGES IN VENTILATOR CONTROLS

11I-E

Diagram III-E shows the effect of changing the 1:E
phase time ratio while maintaining the same freguency.
This procedure shortens the inspiratory pause time but
prolongs the expiratory pause time by an equal period.

DIAGRAE 11I1-E

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 7-26




NARKONED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

VENTILATOR RELIEF VALVE || [{[{[[ITPPRRRRPEITIRYiTY

During automatic ventilation, the manual/automatic
selector valve isclates the absorber system’s APL
(automatic pressure limiting) valve from the breathing
system. Thus, to compensate for the continuous
introduction of freshgas into the breathing systemn,
the ventilator incorporates 8 relief valve mounted
behind the bellows chamber.

The ventilator relief valve remains closed until the
very end of expiration o that the ascending bellows
can expand upwards and refill. As in any ascending
bellows, the force needed to overcome gravity acting
on the hellows causes a PEEP within the breathing
system, in this case approximately 2 cm HZ0. This
valve causes a PEEP of approximately 2 cm H20.

BELLOWS PEEF VALVE (OPTIONAL) 'II'II'I'I"II'I'I"

An optional ventilator PEEP valve mounts beneath the
bellows. (An optional absorber-mounted PEEP valve is
also available. )} The operator can set a PEEP of
approximately 2 to 18 cm H20 with the PEEP valve
control knob. Clockwisge rotation of the knob

increaseg PEEP and ctounterclockwise rotation decreasges

PEEP. The breathing system pressure gauge and the
BAROMED breathing pressure monitor indicate the amount
of PEEP at the end of exhalation. For further
details, see the Bellows PEEP Valve Instruction

Manual.

Before use, perform Step 29-B of this manuals Pre-lse
Checkout Procedure.

(C) HNAD, Inc. 1988 SERVICE MANUAL
Rev. -~- PAGE 7-27
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NARKOMED 2B ANESTHESIA SYSTEN
AV-E ANESTHESIA VENTILATOR

VENTILATOR RELIEF VALVE SIRRRRRRR R AR RN AN RARANY

During automatic ventilation, the manual/autamatic
selector valve isolates the absorber system’s APL
(automatic pressure fimiting) valve from the breathing
system. Thus, to compensate for the continuous
introduction of freshgas into the breathing gyastem,
the ventilator incorporates a relief valve mounted
pehind the bellows chamber.

The ventilator relief valve remains closed until the
very end of expiration BO that the ascending bellows
can expand upwards and refill. As in any agcending
bellows, the force needed +to overcome gravity acting
on the bellows causee a PEEP within the preathing
system, in this case approximately 2 cm H20. This
valve causes 8 PEEP of approximately 2 cm H20.

BELLOWS PEEP VALVE (OPTIONAL) ||||||llll|||||||ll|

An optional ventilator PEEP valve mounts pbeneath the

bellows. (An optional absorber-mounted PEEP valve is
also available.) The operator can set a PEEP of
approximately 2 to 18 cm HZ20 with the PEEP valve
control knob. Clockwise rotation of the knob

increases PEEP and counterclockwise rotation decreases
PEEP. The breathing system pressure gauge and the
BAROMED breathing pressure monitor indicate the amount
of PEEP at the end of exhalation. For further
details, see the Bellows PEEP Valve Iinstruction
Manual.

Before use, perform Step 29-B of this manuals Pre-Use
Checkout Procedure.

{C) NAD, Inc. 1988 SERVICE MANUAL
PAGE 7-27
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PART NUMBER: 41083948A PROCEDURE: REPLACEMERT
DESCRIPTION: CONTROLLER SUB ASH-AVE

18. Secure 4109649A PANEL ASM-AVE FRONT-NM2B with six
(6) 7709000FP SCR-BTN HD SKT 6-32X3/8L SS BO.

13, Test the ventilator as per the PMS procedure.

(C)» NAD, Inc. 1988 SERVICE HMANUAL
Rev. -- PAGE 7-29
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NARKOMED 2B ANESTHESIA SYSTEN
ALARM PANEL

ALARM PANEL  f LEILEN VR VRRERERERERERLELI L LR b

The alarm panel ia located between the ventilator
bellows and flowmeter bank and incorporates alarms
pertaining to the estatua of the system as a whole.
Theae =alarme are annunciated and simultaneously
displayed by the central alarm display (mee the
MONITORING SYSTEM section of this manual).

Figure 8-1 illustrateas the indicators and controls on
the alarm panel.

02/N20 FLOW RATIO CORMC) ||| [{{[{ HII{IIIIIIILEN0]

The oxygen flow ratio alarm indicator (marked "02/N20
FLOW RATIO") activates vhenever the ORMC limits the
nitrous oxide flow in order to maintain a fresh-
gag oxygen concentration of at least 25+3% of the
combined oxygen and nitrous oxide flow. Therefore,
this alarm weans that the oxygen and/or nitrous flow
control valves have been incorrectly set and the ORMC
has reeponded by 1limiting nitrous oxide flow. This
alarm does not mean that the freshgas mixture itgelf
has become hypoxic.

Whenever the ORMC is actively limiting the nitrous
oxide flow to prevent a hypoxic freshgas mixture, an
"02/H20 LOW" alarwm message appears on the central
alarm display, the "02/N20 FLOW RATIO" LED indicator
on the alarm panel lights continuously yellow, and a
single tone audible alarm sounds.

Due to rebreathing of previously exhaled gas in a
circle ayatem, lover freshgae flows require a
correspondingly higher oxygen concentration to
maintain a sufficient inspiratory oxygen
concentration. To address this problem, the ORMC has
been designed to maintain higher levels of oxygen in
the freshgas at lower flow rates. Thus, especially at
low freshgas flow rates, the ORMC alarm may activate
at freshgas oxygen concentrations vell above 25% of
the combined oxygen and nitrous oxide flow.

It should be noted that the ORMC interlocks only the
flowe of oxygen and nitrous oxide. Hypoxic freshgas
concentrations are poesible if an additional gas other
than air is used.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 8-1
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NARKOMED 2B ANESTHESIA SYSTENM
ALARM PANEL

In the following instances, ORMC audible and wvisual
alarme are automatically disasbled (as indicated by the
Advisory wmessage "ORM ALRM OFF" on the central alarm
display):

~ If the NARKCMED 2B is equipped with an addition-=ll
gas circuit controlled by the additional gas
selector switch (i.e., all additional gas options
except carbon dioxide as a third gag) and the
selector switch i8 placed in the "ALL GASES”"
position, the ORMC audible and wvisual alarmg are
automatically disabled.

-The ORMC audible and visual alarms are automatically
digabled at nitrous oxide flows below 150+50 ml/min.

Although OGRMC audible and vigual alarms are
automatically disabled in the above two instances, the
ORMC continuee to control the ratio of oxygen to
nitrous oxide flow regardlegg of the alarm status.

NOTE: If the anesthesia machine has been optionally
configured to eliminate the minimum oxygen flow
feature, ORMC audible and visual alarms are
automatically disabled at nitrous oxide flows
below 750+75 mi/min instead of the 150+50 ml/min
limit used for standard machines.

OXYGEN SUPPLY PRESSURE ALARM IIlI'll“IIIlIl'III'l

The oxygen supply pressure alarm activates if the
oxygen supply pressure {(from either the pipeline
Bupply or reserve cylinders) in the sgystem decreases
below 30 +3 pei. The LED indicator marked *02 SUPPLY
PRESSURE" 1lights continuouasly red, the alarm wmessage
"LO 02 SUPPLY" appears on the central alarm display,
and an intermittent audible alarm sounds.

NOTE: If only one of the sources of oxygen supply
pressure (either reserve cylinderse or pipeline)
fails wvhile the other maintaina proper supply
pressure within the machine’s oxygen supply
lines, the oxygen supply pressure alarm will not
activate.

{C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
ALARN PANEL

BATTERY TEST AND INDICATORS SIRETRRRANNANRRARNNEY

The operator must test the back-up battery system
daily by pressing the green »BATTERY TEST" pushbutton.
Before pressing the pushbutton, make sure that the
"System Pover" switch is in the on position. The green
indicator lights wvhen the pushbutton to the right

is pressed if the battery has been charged to
normal operating potential. Any time +that the

battery potential drops below the normal operating
threshold, the yellowv "BATTERY LOW" LED lights,
whether the *BATTERY TEST" button has been pressed or
not.

NOTE: Po not rely only on the »BATTERY LOW"
indicator for an agsegsment of battery
capacity. 1f the backup battery became
completely depleted and the machine did not have
AC powver, the "BATTERY LOW® indicator would have
no source of pover. Therefore, always remember
to perform the daily battery test.

AC POWER FAILURE INDICATOR SRR RR RN NNRRARER

The yellov »AC POWER FAIL" LED signals AC pover
disruption. This LED illuminates vhenever the battery
is supplying pover to the monitoring system and the
electronic ventilator. When AC power 1i8s first
disrupted, a single-tone audible alarm gsounds.
However, 1if the anesthesia machine’s backup battery
is completely discharged, the AC power failure
indicator will not be supplied with the power.

SYSTEN POWER SWITCH IIIIII||||I|||I||I|IIIIIl|||l|

The System Powver gwitch of the NARKOMED 2B has two
functional pesitiona: »STANDBY® (9 o’clock position)
and "ON" (12 o’clock position). Set to the "ON"
position, the System Paowver gwitch actuates all gas and
electric power.

To prevent inadvertent disengagement of the switch, it
must be depressed when turning it to a nev position.
A green LED indicator adjacent to the switch remains
1it any time that the svitch ijg "ON" and supplying
pover to the machine. A single, brief tcne gounds
vhen the svitch is turned to the »ON* position.

(C) NAD, Inc. 1988 SERVICE MARUAL
Rev. -~ PAGE 8-4




NARKOMED 2B ANESTHESIA SYSTENM
ALARN PANEL

Set in the "STANDBY" position, the System Power switch
shuts down the alarm system and the gas supplies. The
battery cherging circuit and convenience receptacles
are powered wvhenever the power cord i= attached to an
active wall receptacle, regardlesa of the getting of
the svitch. To prevent drainage of the backup battery
and waste or depletion of the oxygen supply through
the minimum oxygen flow, the System Power switch shall
be turned to the "STANDBY" position whenever the
machine is not in use.

FLOWRETER LIGHTS | [{{[JL0LLEERREET T TR RREERL AT

A pushbutton on the alarm panel controls ilights for
the flovmeter panel.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 8-5
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NARKONED 2B ANESTHESIA SYSTENM
ALARN PAREL
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PART NUMBER: 4108592A PROCEDURE: REPLACEMENT
DESCRIPTION: ALARM CHANNEL_ ASH

APPLICABLE TO: 4109436A NARKOMED 2B
PART(S) REQUIRED: 4108592A ALARM CHANNEL ASM
SPECIAL TOOL(S) : ESD CONTROL EQUIPMENT

1. Disconnect the pipeline supply pressure for all
gases.

2. Turn off all cylinders.

3. Turn the SYSTEM POWER switch to ON.

4. Bleed the pressure from all gas circuits.

S. Turn the SYSTEM POWER switch to STAND BY.

6. Unplug the NARKOMED 2B.

7. Disable the DC BATTERY CB! circuit breaker.

‘8. Remove the seven {(7) 7709000P SCR-BTN HD SKT 6&-
32X3/8L 55 BO securing 4109666A SHELF ASM-CRT BOX-
NM2B.

9. Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B
and dieconnect 4109650A WIRE ASM-14GA-GRN/YEL 10OLG
from 4107068P ADAPTER-TERM .2S0X3CDEG SINGLE in
4109647A CRT BOX ASM-NM2B.

16. Remove 4109666A SHELF-ASM CRT BOX-NMZB.

11. Use ESD precautionary procedures.

12. Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B,

13. Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NMZB

14. Remove the gix (6) 7709000P SCR-BTH HD SKT 6-
32X3/8L 55 BO securing 41056765 COVER-FLOWMETER
REAR-NM2B.

15. Remove 41096765 COVER-FLOWMETER REAR NMZB.

16. Disconnect the two (2) copper tubes connected to
the SYSTEM POWER SWITCH clippard valve.

17. Disconnect 4109139A CABLE ASM-RIBBON 14CONDX13
from J4 ON 4108592A ALARM CHANNEL ASM.

18. Disconnect 4109236A WIRE HARNESS from J3 on
4108592A ALARM CHANNEL ASHN.

19. Disconnect 4108594A WIRE HARNESS-FLOWMETER LIGHTS
from J2 on 4108592A ALARM CHANNEL ASN.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE &-7




PART NUNBER: 41085924A PROCEDURE: REPLACERnLni

ESCRIPTION: ALARM CHARNEL ASH

DESCRIPTION: ALARM LIARTEL D=

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Disconnect 4109072A WIRE HARNESS-ALN CHAN/VENT NM3
from J1 ON 41085924 ALARM CHANNEL ASH.

Remove the tvo (2) 7701025P SCR-CAP SKT HD 10-
32X1/2L SS and 7766003P WASHER-FLAT #10 S5 THK
. 049 SECURING 4103357A COVER ASM-FRONT.

Remove 4103357A COVER ASM-FRONT.

Remove the five (5) 7701012P SCR-CAP SKT HD 8-
32X3/8L SS securing 4103367A TABLE TOP ASNM.

Remove 4103367A TABLE TOP ASH.

Remove one (1} 7701025P SCR-CAP SKT HD 10-32X1/2L
g5, 7765003F WASHER-LOCK SPLIT #10 S5, and
7766003P WASHER-FLAT #10 55 THK .049 gsecuring
4108592A ALARM CHANNEL ASM, USING A 5/32 ALLEN WRENCH.
Remove 4108592A ALARM CHANNEL ASH.

Place 41085924 ALARM CHANNEL into. the flowmeter
head.

Start the two (2) COPPER TUBES onto the system
POWER SWITCH clippard valve.

Secure 4108592A ALARM CHANNEL ASM to the flowvmeter
head with one (1) 7701025P SCR-CAP SKT HD 10-
22X31/2L 55, 7765003F WASHER-LOCK SPLIT #10 S5, and
7766003FP WASHER-FLAT #10 5SS THK .049.

Install 4103357A COVER ASM-FRONT.

Secure 4103357A COVER ASM-FRONT with two (2}
7701025P SCR-CAP SKT HD 10-32X1/2L S5 and 7766003F
WASHER-FLAT #10 S5 THK .049.

Tighten the two (2) copper tubes on the SYSTEM
POWER SWITCH clippard valve.

Open one cylinder of oxygen.
Let the oxygen pressure stabilize.
Cloge the oxygen cylinder.

The pressure should not drop more than 50 psi in
the following two (2) minutes.

Connect 4109139A CABLE ASM-RIBBON 14CONDX13 to J4
on 4108592A ALARM CHANNEL ASHN.

Connect 4109236A WIRE HARNESS to J3 on 4108592A

(C) NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4108592A PROCEDURE: REPLACEMENT

DESCRIPTION: ALARM CHANNEL ASH

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

S0.

S1.

2.

S3.

54.

ALARM CHANNEL ASH.

Connect 4108594A WIRE HARNESS-FLOWMETER LIGHTS to
J2 ON 4108592A ALARM CHANNEL ASH.

Connect 4109072A WIRE HARNESS-ALM CHAN/VERT NM3 to
J1 on 4108592A ALARM CHANNEL ASHM.

Install 4103367A TABLE TOP ASHM.

Secure the 4103367A TABLE TOP ASM with five (3)
7701012P SCR-CAP SKT HD 8-32X3/8L 8s5.

Install 41096765 COVER-FLOWMETER REAR-NM2B.

Secure 41089676 COVER-FLOWMETER REAR-NM2B with six
(6) 7709000P SCR-BTN HD SKT 6-32X3/8L SS BO.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASN-
NMZB.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2ZB with seven
(7) 7709000P SCR-BTN KD SKT 6-32X3/8L SS BO.

Enable DC BATTERY CBl circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.

(C) NAD, Inc. 1988 SERVICE MANUAL
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PART NUNBER: 4108592A PROCEDURE: REPLACENBENT
ESCRIPTION: ALARM CHANNEL ASH

DESCRIPTION: ALARH CHATERL S55-

APPLICABLE TO: 4109436A NARKOMED 2B
WITH 4109310A FLOWMETER ASHM-
AUXILIARY-02
PART(S) REQUIRED: 4108592A ALARM CHANNEL ASH
4106068F TIE STRAP -.09¥ X 4-1/8L
BLACK
4106366P FTG-TEE-FOR 1/161ID
HOSEX1/8MPT
SPECIAL TOOL(S) : ESD CONTROL EGQUIPMENT

1. Disconnect the pipeline gupply pressure for all
gases.

2. Turn off all cylinders.

3. Turn the SYSTEM POWER switch to ON.

4. Bleed the pressure from all gas circuits.

S. Turn the SYSTEM POWER svitch to STAND BY.

6. Unplug the NARKOMED 2B.

7. Diesable the DC BATTERY CBl circuit breaker.

8. Remove the seven (7)) 7709000P SCR-BTN HD SKT 6-
32X3/8L S5S BO securing 4109666A SHELF ASM-CRT BOX-
NM2B.

9. Lift the rear aof 4109666A SHELF ASH—CRT BOX-NMZB
and disconnect 4105650A WIRE ASH-léGA—GRH/YEL 10LG
from 4107068F ADAPTER-TERM . 250X 30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

10. Remove 4109666A SHELF-ASM CRT BOX-NM2B.

11. Use ESD precautionary procedures.

12. Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

13. Dieconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

14. Remove the gix (&) 7709000P scR-BTN HD  SKT 6-
32X3/8L SS BO securing 41096768 COVER-FLOWMETER
REAR-NM2B.

15. Remove 410967685 COVER-FLOWNETER REAR NN2B.

16. Disconnect the two (2) copper tubes connected to
the SYSTEM POWER SWITCH clippard valve.

17. Disconnect 4109139A CABLE ASM-RIBBON 14CONDX13
from J4 ON 4108592A ALARHN CHANNEL ASHM.

(C) NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 41085924 PROCEDURE: REPLACEMENT
DESCRIPTION: ALARNM CHANNEL ASH

18.

i1S.

20.

21.

22.

23.

24.

235.

26.

27.

28.

23.

340.

31.

32.

33.

34.

Digconnect 4109236A WIRE HARNESS from J32 on
4108592A ALARM CHANNEL ASHM.

Disconnect 4108594A WIRE HARNESS-FLOWMETER LIGHTS
from J2 on 4108592A ALARM CHANNEL ASH.

Disconnect 4109072A WIRE HARNESS-ALM CHAN/VENT NM3
from J1 ON 4:108592A ALARM CHANNEL ASH.

Remove the two (2) 7701025P SCR-CAP SKT HD 10-
32K1/2k, S5 and 7766003P WASHER-FLAT #10 S5 THK
. 049 SECURING 4103357A COVER ASM-FRONT.

Remove 4103357A COVER ASM-FRONT.

Remove the five (5) 7701012P SCR-CAP SKT HD 8-
32X3/8L 55 securing 4103367A TABLE TOP ASM.

Remove 4103367A TABLE TOP ASM.

Rewmove one (1) 7701025P SCR-CAP SKT HD 10-32X1/2L
8S, 7765003P WASHER-LOCK SPLIT #10 SS, and
7766003P WASHER-FLAT #10 SS THK .049 securing
41085524 ALARM CHANNEL ASM.

Remove 4108592A ALARM CHANNEL ASM.

Cut 4106068P TIE STRAP-.03W X 4-1/8L BLACK
securing 8808003P HOSE-CLEAR .075 X .1350D +to
4106366P FTG-TEE-FOR 1/161ID HOSEX1/8MPT on
4108552A ALARM CHANNEL ASHM.

Digconnect 8808003P HOSE-CLEAR .075 X .1350D from
4106366P FTG-TEE-FOR 1/16ID HOSEX1/8MPT on
4108392A ALARM CHANNEL ASHM.

Connect &8808003P HOSE-CLEAR .075 X .1350D to
4106366P FTG-TEE-FOR 1/161ID HOSEX1/8MPT on the
4108592A ALARM CHANNEL ASH.

Secure 8808003P HOSE-CLEAR .075 X .1350D to
4106366F FTG-TEE-FOR 1/16ID HOSEX1/8MPT using one
{1) 4106068F TIE STRAP-.09W X 4-1/8L BLACK.

Cut off the extra 4106068P TIE STRAP-.09W X 4-1/8L
BLACK.

Place 4108392A ALARM CHANNEL into the flowmeter
head.

Start the two (2) COPPER TUBES onto the system
POWER SWITCH clippard valve.

Secure 4108592A ALARM CHANNEL ASM to the flowmeter

{C) NAD, Inc. 1988 SERVICE HMANUAL
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PART NUNBER: 4108592A PROCEDURE: REPLACEMENT
DESCRIPTION: ALARM CHANNEL ASH

head with one (1) 7701025P SCR-CAP SKT HD 10-
32X1/2L 5SS, 7765003F WASHER-LOCK SPLIT #10 S5S, and
7766003P WASHER-FLAT #10 SS THK .049.

35. Install 4103357A COVER ASM-FRONT.

36. Secure 4103357A COVER ASM-FRONT with twe (2)
7701025P SCR-CAP SKT HD 10-32X1/2L SS and 7766003P
WASHER-FLAT #10 &SS THK .(049.

37. Tighten the two (2) copper tubes on the SYSTEM
POWER SWITCH clippard valve.

38, Open one cylinder of oxygen.
39. Let the oxygen pressure gtabilize.
40. Close the oxygen cylinder.

41. The pressure should not drop more than 30 ps8i in
the following tvwo {(2) minutes.

42. Connect 4109139A CABLE ASM-RIBBON 14CONDX13 to J4
on 4108592A ALARM CHANNEL ASM.

43. Connect 4109236A WIRE HARNESS to J3 on 410835392A
ALARM CHANNEL ASM.

44. Connect 4108594A WIRE HARNESS-FLOWMETER LIGHTS to
J2 ON 4108592A ALARM CHANNEL ASH.

435, Connect 4109072A WIRE HARNESS-ALM CHAN/VENT NNM3 to
J1 on 43108392A ALARM CHANNEL ASH.

46. Install 4103367A TABLE TOP ASHM.

47. Secure the 4103367A TABLE TOP ASM with five (5)
7701012P SCR-CAP SKT HD 8-32X3/8L SS.

48, Install 41096765 COVER-FLOWMETER REAR-NMZ2B.

49. Secure 41089676 COVER-FLOWMETER REAR-NM2B with =ix
(6) 7709000P SCR-BTN HD SKT 6-32X3/8L S5 BO.

50. Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NMZ2B.

5il. Connect J1 AC POWER on 4109634A POWER SUPPLY ASNM-
NM2B

52. Remove the ESD control eguipment.

53. Poeition 4109666A SHELF ASM-CRT BOX-NHM2B on top of
the NARKOMED 2B.

(C) NAD, Inc. 1988 SERYVICE MANUAL
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PART NUNBER: 4108592A PROCEDURE: REPLACEMENT

DESCRIPTION: ALARM CHANNEL ASH

54,

55,

56.

S57.

58.

59.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM . 250X30DEG SINGLE in 4109647A CRT BOX
ASM-NMZB.

Inatall 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L SS BO.

Enable DC BATTERY CB! circuit breaker.
Plug the NARKOMED 2B into a live receptacle,

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
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NARKOMED 2B ANESTHESIA SYSTEM
POWER SUPPLY ASSEMBLY

POVER SUPPLY  { | | [ FREETIITIEREEE R R R I EREE

The NARKOMED 2B is equipped with a central power
gsupply for the ventilator, alarm syastem, and
integrated monitors. The NARKOMED 2B shall always be
plugged into an active AC outlet when in use.

LINE CORD || {{|ERIIIVREIETTR ey e e e

A fifteen foot cable with a standard 3-prong hospital-
grade plug supplies the AC power required by the
NARKOMED 2B. The allowable input voltage range is
from 90 to 130 VAC at 50-60 H=z. Excess cable length
may be stored on the cord wrep on the rear of the
NARKOMED 2B. When unplugging the line cord, pull the
plug, never the cord. .

HOSPITAL GRADE RECEPTACLES '[||[||1l||||||||||||||

The NARKOMED 28 includes four convenience receptacles
supplied with unswitched power. These heospital grade
receptacles are mounted on the underside of the rear
of the monitor bank assembly. The total current draw
for devices plugged into the receptacles shall not
exceed 5 amp=a. A S-amp circuit breaker protects the
convenience receptacle circuit. This circuit also
incorporates an EMI filter, wvhich minimizes
interference with the anesthesia machine from
devices plugged into the convenience receptacles.

NOTE: Devices plugged into the convenience receptacles
contribute to the anesthesia system’s total
leakage current. This total leakage current
shall not exceed 100 microamps.

BATTERY BACKUP SYSTEM || [ {J LI IIIELEEbREITIILIT]

The backup battery system consists of a rechargeable
12 volt battery (6.5 amp-hour, sealed lead-acid) and
a built-in battery charging system. The battery and
charging system are not user-serviceable and are
mounted within the monitoring bank.

Although most hospitals have ewergency generators to

(C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEM
POWER SUPPLY ASSENBLY

provide AC power when line power fails, delays are
frequently encountered before generator power comes on
line. The battery back-up system automatically
provides power during the interim between line powver
failure and the activation of the hospital’s emergency
generator. The backup battery also performs. the
important function of powering the machine whenever
the anesthesia machine’s line cord is accidentally
unplugged during a case.

When the hospital’s ewergency generator comes on line

{or when a disconnected line cord is reconnected), the
NARKOMED 2B automatically switches back to AC powver
and recharges its battery. The battery charging

system will charge the battery any time that the line
cord is connected to an active AC power source.
The charger will take approximately 16 hours to
recharge a fully discharged battery,

To prevent premature battery failure, backup battery
pover shall be used only during interruption of
primary electric service. No anesthetic procedure
shall be started using a NARKOMED 2B anesthesia
machine if the yellow "AC POWER FAIL" indicator or the
yellow "BATTERY LOW® indicator is illuminated.

Sufficient back-up battery power shall be tested
daily by pressing the "BATTERY TEST" button on the
alarm panel {(Figure 14). A green light indicates that
power to operate the electrical components of the
anesthegia machine is available but does not indicate
the period of time for which this power will be
provided. This depends on the duration of previous
battery use and recharging.

MACHINE FUNCTIONS WHILE ON BACKUF BATTERY POWER B

If the hospital's primary AC power fails, the backup
battery system works in two stages:

1. The backup battery will power all machine functions
except the AC convenience receptacles for a minimum
period of 30 minutes. As an indication of AC power
disruption, the yellow "AC POWER FAIL" indicator on
the alarm panel illuminates, the alarm message "AC
PWR FAIL" appears on the central alarm display, and
a single-tone audible alarm sounds.

As use of the backup battery proceeds, the battery
capacity will gradually decline. When the battery
voltage dropse below the normal operating threshold,
the yellow "BATTERY LOW"™ indicator on the alarm

(C) NAD, Inc. 1988 SERVICE HMANUAL
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NARKOMED 2B ANESTHESIA SYSTEHN
POWER SUPPLY ASSEMBLY

{C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 9-4



PART NUMNBER: 4109634A PROCEDURE: REPLACEMENT
DESCRIPTION: POWER SUPPLY ASM-NM2B

APPLICABLE TO: 4109436A NARKOMED 2B
PART(5) REQUIRED: 4109634A POWER SUPPLY ASM-NMZB
SPECIAL TOOL{(S) : ESD CONTROL EQUIPMENT

1. Turn the SYSTEM POWER switch to STAND BY.

2. Unplug the NARKGMED 2B.

3. Disable the DC BATTERY CBl circuit breaker.

4., Remove the seven (7) 7709000P SCR-BTH HD SKT 6-
32X3/8L 5SS BO securing 4109666A SHELF ASM~-CRT BOX-
NM2B.

5. Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B
and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAFPTER-TERM .250X30DEG SINGLE 4in
4109647A CRT BOX ASM-NMZ2B.

6. Remove 4109666A SHELF-ASM CRT BOX-NM2B.

7. Use ESD precautionary procedures.

8. Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

9. Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NMZ2B.

10. Disconnect 4109583A CABLE ASM-AC FILTER/CB from
the AC RECEPTACLE circuit breaker CB3.

ll. Disconnect 4109530A CABLE ASM-RIBBCN 14CONDX3.5
from J9 on 4109634A POWER SUPPLY ASM-NM2B.

12. Disconnect 4109570A WIRE HARNESS-POWER-NM2B from
J10 on 4109634A POWER SUPPLY ASM-NMZ2B.

13. Looesen the four (4) captive screws securing
4109634A POWER SUPPLY ASM-NM2ZB to 4108S647A CRT BOX
ASM-NM2B.

14. Record the serial number of 4109634A POWER SUPPLY
ASM-NM2Z2B being removed.

15. Rewmove 4109634A POWER SUPPLY ASM-NM2B from
4109647A CRT BOX ASM-NM2B.

156. Disconnect J7 BATTERY on the new 41096834A POWER
SUPPLY ASM-NMZ2B.

17. Position the new 4109634A POWER SUPPLY ASM-NM2B
into 4109647A CRT BOX ASM-NMZ2B.

18. Record the serial number of 4109634A POWER SUPPLY

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 9-5



PART NUNMBER: 41096344 PROCEDURE: REPLACEMENT
DESCRIPTION: POWER SUPPLY ASM-NM2B

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

(C)
Rev.

ASM-NM2B.

Secure 4109634A POWER SUPPLY ASM-NM2B to 41096474
CRT BOX ASM-NM2B with the four (4) captive screws.
Connect 4109570A WIRE HARNESS-POWER-NMZB to J10 on
4109634A POWER SUPPLY ASM-NM2B.

Connect 4109550A CABLE ASM-RIBBON 14CONDX3.5 to J9
on 4105634A POWER SUPPLY ASM-NMZ2B.

Connect 4109583A CABLE ASM-AC FILTER/CB to the AC
RECEPTACLE circuit breaker CB3.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NMZ2ZB.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NMZB

Remove the ESD control equipmenf.

Position 4109666A SHELF ASM-CRT BOX-NM2Z2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL QLG from
4109666A SHELF ASM-CRT BOX-NM2B to 41Q7068PF
ADAPTER-TERM . 250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NMZB.

Secure 41039666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L 55 BO.

Plug the NARKOMED 2B into a live receptacle.
Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
NAD, Inc. 1988 SERVICE HMANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
MONITORING SYSTEN

GENERAL DESCRIPTION RN RRNRR AR RN AR RN

The NARKOMED 2B incorporates three standard, integral
monitors: an oxygen analyzer, a breathing pressure
monitor, and a respiratory volume monitor.

Thege monitors present all of their information on a
CRT display {(=see Figure 10-13. All visual alarm
signals (alphanumeric alarm messages) are centralized
on the CRT display and organized intoc a three-tiered
alarm structure. A central audio annunciator produces
all audible alarms, using three different sound
patterns to indicate three different levels of alarm
urgency.

The monitoring system also "interlocks"” the audible
alarms sc that only the highest priority, currently
active alarm signal is annunicated while others are
Supressed. This design eliminates the confusion
caused by multiple, simultaneaus alarm sounds.

The oxygen analyzer and respiratory volume monitor
require sensors to be mounted within the patient
breathing system. The breathing pressure monitor
requires a pressure sensging pilot line. Figure 15
schematically illustrates these sensor connections.

For details on external interfaced monitors, refer to
the operator’s manual supplied with the device.
Interfacing instructions can be found in the SETUP &
INSTALLATION section of this manual.

(C)» NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 10-1
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NARKOMED 2B ANESTHESIA SYSTEM

MONITORING SYSTEM
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NARKOMED 2B ANESTHESIA SYSTEN
HONITORING SYSTEM

—

NARKOMED 2B SELF-DIAGNOSTICS ‘l{[i}li}][[ll[l[ll][

When the "SYSTEM POWER® switch is turned to the "ON"™
positicn, the NARKOMED 2B performs extensive self-
tests on its internal hardware. As these tests are
performed, meéssages appear on the CRT’s, indicating
the status of various components of the NARKOMED 2B
monitoring system,.

VIDEG TEST FPASS NARKOMED 2B

FIRMWARE TEST PASS VERSION 1.XX - DIAGNOSTICS
MEMORY TEST PASS COPYRIGHT, NAD Inc. 1587
TIMERE TEST PASS

ANALOG TEST PASS

AUDIO TEST - PRIMARY PASS
- BACK UP PASS

SERIAL I/0 TEST PASS
CLOCK TEET PASS
BACKUP MEMORY TEST PASS
AC POWER TEST PASS
RESERVE FOWER TEST PASS
FUNCTIGNAL

There are three possible conclusions toc the self-
tests:

1. Functional--All tests pass
2.2 Conditionally Functional--Minor failure
3.9 Non-Functional--Major failure

The conclusicn to the self-test is posted on the
left display after completion of the self test.

In the first case (Functional!}), normal operation of
the machine continues. In the second case
(Conditionally Functional), a keystroke is required to
continue operation, but it should be noted that some
of the non-critical functions of the machine (such as
the two serial port interfaces) may be non-function-
al. A North American Drager gservice representative
should be notified. In the third instance <{(Non-
Functional?), operation of the machine is halted, and
the monitoring package will not operate under this
condition. The NARKOMED 2B should not be used, and a
North American Drager service representative should
be notified immediately.

(C) NAD, Inc. 19sa SERVICE MANUAL
Rev. -- PAGE 10-3
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After
Diagnostics, the following occurs:

(C)
Rewv.

NAD,

NARKOMED 2B ANESTHESIA SYSTEN
MONITORING SYSTEN

successful completion of NARKQOMED 2B TSelf-

The left-hand screen shows the central
alarm display and the breathing pressuse
wavelform.

The right-hand screen shows a digital data
display.

411 continuous audible alarms are silenced
for a period of 120 seconds to allow machine
setup without nuisgance alarms. During this
period, any occurrence of a new alarm will
produce a nan-repeating tone patte:rn
appropriate for its priority.

The breathing pressure apnea alarm is
automatically dJdisabled on power-ug tu aveoid
a spuricgus alarm with a spuntanecusly
breathing patient. The breathing pressuie
apnea alarm will remain digabled until
it is manually enabled with the "AFPNEA
ALARM DISABLE" key, wr automatically enabled
when the ventilator is turned on or a
pressure greater than the threshcld limit i=
detected by the breathing pressure monitor.

The respiratory volume monitor’s low minute
volume and apnea volume alarms are auto-
matically disabled on power-up until a valid
breath iz detected.

Inc. 13288 SERVICE MANUAL
PAGE 10-4



NARKOMED 2B ANESTHESIA SYSTEN
MONITORING SYSTEM

CENTRAL ALARM DISPLAY AR RN RN R AR R RN AR

The central alarm display occupie= the upper half of
the left-hand display screen (see Figure 10-2). Ag
alarm conditions Gccur, alarm messages (such as "%
OXYGEN LO") are indicated on the central alarm
display and organized into one of three areas. The
three areas are labeled Warning, Caution, and
Advisory.

Each type of alarm message produces a different sound
pattern during an alarm condition:

Warnings: produce twa short high piteh tones
followed quickly by one short lower
pitch tone in a pattern that repeats
with a gradually shortened time interval
until it levels off, annunciating every
3 seconds.

Cautions: produce two short low pitech tones
followed gquickly by one short higher
pitch tone in a pattern repeating

every 30 seconds.

Advisories: produce one brief, non-repeating low
pitch tone. (Some Advisories may not
call for an audible alarm.

Alarm messages are listed in the order of the time of
Occurrence, with the most recent alarm messages
appearing at the bottom of the list. To alert the
operator of the time at which a Warning or Caution
occcurred, an arrow appears to the left of the last
alarm message that has appeared on the screen (Figure

16). If the alarm condition Creating this message is
then resclved, the arrow disappears and does not
reappear until the occurrence of a new alarm
condition,

NOTE: If the number of alarm megsages in any of the
three categories exceeds the space provided on
the display screen for +that category, the most
recent alarm messages will be held in the
machine’s memory until space is available for
them (i.e., through the resolution of some of
the existing alarm conditions).

{C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 10-5




NARKOMED 2B ANESTHESIA SYSTEM
MONITORING SYSTEM

ARROW INDICATES MOST
RECENT WARNING OR CAUTION

WARNING CAUTION "l ADVISORY I

% OXYGEN LOW CONTNG PRES THRESHOLD LO

SILENCE 120

kad FIGURE 10-2: CENTRAL ALARM DISPLAY
AND AUDIO SILENCE KEYS

{C} NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 10-6




NARKOMED 2B ANESTHESIA SYSTEN

MONITORING SYSTEN

NM2B ALARM MESSAGES

TRV e e i i e e

CLASS

ALARM MESSAGE

ALARM CONDITIQON

AUDIBLE ALARMNM

WARNING
WARNING
WARNING
WARNING
WARNING

CAUTIOCN

CAUTION
CAUTION

CAUTION

CAUTION
CAUTICN

ADVISORY

ADVISORY
ADVISORY

ADVISQORY

ADVISORY
ADVISORY

ADVISORY

ADVISORY
ADVISORY

ADVISORY

(CH

% QOXYGEN LOW
APNEA - PRES
APNEA - VoL

YENT PRES HI
SUB ATM PRES

LG D02 SUPPLY

APNEA - PRES
APNEA - VOL

CONTNG PRES

PEEP > 25
MIN VOL LOW

02 SENS DISC

02/N20 LOW
% OXYGEN HI

AC PWR FAIL

VOL SEN DISC
REVERSE FLOW

G2 CAL DUE

02 NOT CAL
02 SENS ERR

02 CAL ERR

NAD, Inc. 1988

Rev. --

A D2 < low limit setting

Apnea for 3Q seconds
Apnea for 30 seconds
Pressure > high limit
Pressure < -10 cm H20

02 supply pressure
< 30 psi

Apnea for 15 seconds

Apnea for 15 seconds

Pressure > t’hold for
15 seconds

Peep > 26 cm HZ20
< low limit

Sensor cord
disconnected

ORMC Limiting N20
> high limit

NM2B not receiving
line power

Sensor cord disconnected

> 20 ml

> 18 hours since last

02 analyzer calibration

02 analyzer

G2 analyzer sensor error

Bad calibration data

SERVICE MANUAL
PAGE 10-7

CONTINUQUS

CONTINUOUS

CONTINUOUS

CONTINUGUS

CONTINUQUS

INTERMITTENT

INTERMITTENT

INTERMITTENT

INTERMITTENT

INTERMITTENT

INTERMITTENT

SINGLE TONE

SINGLE TONE

SINGLE TONE

SINGLE TONE

NONE

NONE

NONE

NONE

NONE

NONE




NARKOMED 2B ANESTHESIA SYSTEH

MONITORING SYSTEHM

CLASS ALARM MESSAGE _ALARMN CONDITION AUDIBLE ALARM

ADVISORY THRESHOLD LO Threshold pressure NONE
alarm limit set > 3 cmn
H20 from peak

ADVISORY PEEP > 4 PEEP > S cm H20 NONE

ADVISORY BATTERY LOW NM2ZB battery < 11 VDC NONE

ADVISORY SPEAKER FAIL NM2B primary speaker NONE
failure

ADVISORY SILENCE XXX Temporary alarm NONE
silence in effect

ADVISORY VENT OFF AV-E ventilator NONE
power switch
in off position

ADVISORY ORM ALRM OFF ORMC alarm di=abled NONE

ADVISORY APNEA-P OFF Apnea pressure NONE
{threshold) alarm
disabled

ADVISORY 02 ALRM OFF 02 analyzer patient NONE
alarms disabled

ADVISORY VOL ALRM CFF Volume alarms NCNE
disabled

(C) NAD, Inec. 1588 SERVICE MANUAL
Rev. -- PAGE 10-8



NARKOMED 2B ANESTHESIA SYSTEM
MONITORING SYSTEN

TIMED AUDIO SILENCE LR e g

Two keys to the right of the central alarm display
(Figure 10-2) can be used to temporarily silence and
enable continuous audible alarms. Pressing the
silence key (labeled with a speaker with an X
through it) once will begin a &0 second period
in which any occurrence of a new alarm will produce a
non-repeating tone pattern appropriate for its
priority.

Pressing the silence key twice will start a 120 second
silence period. The audio silence condition and the
gilent time remaining are displayed at the bottom of
the ADVISORY section of the central alarm display.
Audible alarms can be immediately enabled at any time
by pressing the enable key (labeled with a speaker
producing sound) located beneath the silence key.

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 10-9
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NARKOMED 2B ANESTHESIA SYSTEN
MONITORING SYSTEM

TRACE DISPLAY HEL LR L e e i

The lower half of the central alarm display can
display the breathing pressure waveform.

Pressing the "TRACE" key selects the breathing
pressure waveform (see Figure 10-3).

The breathing pressure waveform provides the operator
with a means for a visual assessment of lung mechanics
and ventilation. The patient’s poeitive end
expiratory pressure (PEEP) Corresponds to the amount
of pressure that the baseline is raised from zero.
The peak pressure Corresponds to the peak of the
vaveform, The inspiratory flow rate can be correlated
with the slope of the trace as it rises tovard the
peak pressure; the steeper the slope, the higher the
flow rate. The length of the inspiratory pause (if
present) can be visually determined by noting the

to expiration.

The horizontal dotted line on the wvaveform representsg
the threshold pressure (apnea) alarm limit. See the
BREATHING PRESSURE MONITOR section below for more
details.

(C) NAD, Inc. i9aa SERVICE MANUAL
Rev. -- PAGE 10-11
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NARKOMED 2B ANESTHESIA SYSTENM
MONITORING SYSTEN

TREND DISPLAY HHHHHIIIIIHIIIIHIIIIHHIHII

diplay trends.

Pressing the "TREND" key Steps the trend display areas
through a series of trend displays for percent oxygen,
breathing rate, and minute volume. If compatible
external monitors (pulse aximeter, NIBP, or c02) have
been interfaced wvith +the system, trend displays for
oxygen saturatian, pulse, temperature, blood
pPressure, and 02 parameters can algo appear.

The variable selected for trending ig displayed above
the trend graph’s vertical axis and the horizontal
axis is calibrated in time (zee Figure 10-4), A line
graph, representing the higtorical variations of the
trended measurement, travels from left to right across
the graph as new trend data accumulates,

Each trend display has a fixed vertical axis scale.
The horizontal axig is calibrated in military
time for a time period of one hour, Since the
trend display can be selected at any time, the trend
display rounds out the time scale labeling to the
Previous ten minute time increment for ease of
reading.

For example, if the opérator selects the trend display
at 12:23 and begins monitoring at that point, a trend
Graph will appear with +the left-most time mark
representing the time 12:20, The operator should note
that if the trend display did not receive data between
12:20 and 12:23, for example, there will be a gap an
the left hand portion of the trend graph display. Thig
gap does not represent a loss of data but rather shows
that data for that gap has not been trended.

As trending Proceeds past opne hour, the trend display
adjusts the time scale as follows: When the graph
fills up with trend data, the trend display creates a
new time scale that carries over only +the most recent
S50 minutes of data frem the previous graph. The other

NOTE: The Bloaod Pressure trend appears as a shaded
area on the georeen showing the blocod pressure
envelope, with +the top of o©f the ares
representing peak systolic blood pressure, the
bottom reépresenting PEEP diastolic, and the
unshaded gap in the area representing the mean
blood pressure.

(C) NAD, Inec. 1988 SERVICE MANUAL
Rewv. -- PAGE 10-13
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NARKOMED 2B ANESTHESIA SYSTENM
HMONITORING SYSTEM

The COZ +trend appears as a shaded area on the

screen showing the CO2Z envelope, with the top of the
area representing end-tidal C02 and the bottom repre-

senting inspiratory CO2.

s - 130 135

FIGURE 10-4: TREND DISPLAY (% 02 SHOWN)

(C) NAD, Inc. 19ss8 SERVICE MANUAL
Rev. -- PAGE 10-14



NARKOMED 2B ANESTHESIA SYSTENM
MONITORING SYSTEM

CONFIGURATION LR LT L R e

Certain aspects of the NARKOMED 2B can be configured
by the user. This is done by invoking the Configure
screen (Figure 10-5) using the hidden key at the
bottom left of the moniter control key panel (see
Figure 10-1),.

Using the "SELECT" key, the operator can choose to
alter the audic volume of the alarms annunciator, the
current date, the current time, or the gserial Port A
configuration, » A box is drawn around the wvariable
which has been selected for adjustment.

Once the degired variable has been selected faor
adjustment, the "INC" and "DEC” keyse can be used to
increase or decrease the value of the selected
variable,

Pressing the "EXIT" key will terminate configuration
and return the screen to the central alarm display.
Configuration is automatically terminated after one
minute with no keystroke,

* Only Port A can be canfigured by the user. Port B
iga permanently configured for use with the Co-
Writer anesthesia recorder. Port A is designed
to Communicate using the Vitalink 1.00
Communications Protocol, Refer to the Vitalink
{version 1.00) Technical Reference Manual for
Vitalink programming details,

(C) NAD, Inc. 1388 SERVICE MANUAL
Rev, -- PAGE 10Q-15
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NARKOMED 2B ANESTHESIA SYSTEM
HONITORING SYSTENM

( h

CONFIGURE SCREEN

SELECT
AUDIO ¥OLUME i
DATE 21 87

INC
TIME 11.58
PURT_A CONFIGURATION
BALD RATE 1200

DEC
PARITY NONE
STOP 8ITS ]
DATA BITS 8 EXT
PROTOCOL

VITALINK 1.00

<« TRACE

——

<« TREND

A~ T

{C) NAD, Inc.

Rev. --

FIGURE 10-3: CONFIGURE SCREEN

1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTENM
MONITORING SYSTEN

OXYGEN ANALYZER-GENERAL DESCRIPTION Ill]l]lll"ll]

The oxygen analyzer uses a dual redundant galvanic
cell sensor to monitor and digitally display the
oxygen concentration in the patient breathing system.
The operator can set low and high oxygen concentration
alarm limits. The monitor can be calibrated to 21%
0xygen with a single keystroke. The oxygen
concentration data also appears on a trend graph
display.

OXYGEN ANALYZER SENSOR INSTALLATION ||',I[[]]|||I|

1. Remove the new sgsensor capsule from ite sealed
package and discard the circular piece of fcam
packing and the circular piece of aluminum foil.
Unscrew the sensor housing cover from the sensor
housing. Insert the sensor capsule into the
gensar housing, making sure electrical contactsa
in the sensor housing mate with the copper rings
on the sensor capsule.

2. Screw the sensor housing cover back into place
on the sensor housing.

3. Pull the inspiratory valve dome plug from the
inspiratory valve dome and remove the sensor cap
from the sensor housing cover.

4, Check the inspiratory valve dome and valve disc
for cracks. If any cracks are present, replace
the cracked valve dome or valve disc.

S. Insert the sensor assembly into the inspiratory
valve dome by pressing it into place.

6. Insert the sensor cord connector intoc the
"OXYGEN SENSOR" input receptacle on the left of
the oxygen analyzer sensor interface.

7. Check for leaks from the cxXxygen analyzer sensor
assembly by performing a breathing and freshgas
delivery system test as described in the
PRE-USE CHECKOUT PROCEDURE of this manual.

(C) NAD, Inc. 198a SERVICE MANUAL
Rev, -- PAGE 10-17



NARKOMED 2B ANESTHESIA SYSTEM
MONITORING SYSTENM

Sensor
Housing

Sensor
Capsule—_\

/ Sensor
Cap
/ Sensor *
! Housing
Cover @
Sensor
Cord
Connector (L)
Inspiratory
Valve
Dome
Adapter
Oxyge.n Analyzer
Interface Panel
]
(O = ©
O
Inspiratory
Valve Dome
Piug

FIGURE 10-6: OXYGEN ANALYZER SENSOR INSTALLATION

(C) NAD, Inc. 1988 SERVICE MANUAL
Rev. -- PAGE 10-18



NARKOMED 2B ANESTHESIA SYSTEM
MONITORING SYSTEM

CARE OF SENSOR ASSEMBLY RN R RN R R NNy

L

The sensor capsule works by taking in oxygen, which
then initiates an electrochemical reaction within the

capsule,. The oxygen analyzer reads the voltage
Produced by this reaction and translates it into an
Gxygen concentratian measurement, The sensor capsule

incorporates two independent electrochemical cells (or
sensor halves); the Oxygen analyzer averages the
Signals produced by the cells.

When removing a new sensar capsule from its sealed
package and installing it into the sensor assembly,
the operator must wait 15 minutes (with the sensor

before calibration. This waiting period allows the
capsule’s electrochemical reaction to achieve a state
of equilibrium acceptable for monitoring. During this
waiting period, the wmonitor may not accept a
calibration. -

Ssensor assembly for a prolonged period of time, it canp
absorb too much oxygen. In this instance, the capsule
needs a waiting reriod equal to the time spent outside
the sensor assembly before normal operation can
resume. Therefare, the Sensor capsule should not bpe
removed from its housing except for replacement vhen
it is exhausted or defective,

ROTE : During the waiting period, the Sengcr capsule
must pe correctly installed into the sensor
housing, but the oxXygen analyzer does not have
to be powered up.

Exposure to oxygen (even the 21% oxygen concentration
of room air) Causes the sensor capsaule to very
gradually decay. Thus, +to prolong capsule life, the
seénsor assembly should be removed from the patient
breathing ecircuit (the UZ2MED should indicate 21
OxXygen) and capped when not in use.

(C) NAD, Inc. 1gas SERVICE MANUAL
Rev. -- PAGE 10-19
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OXYGEN ANALYZER CALIBRATION PROCEDURE ARRERRERRER

Calibration should be performed as part of the daily,
pre-operative setup of the anesthesia equipment.
Follow these step-by-step instructions:

Step 1: Prior to calibration, remove the sensor
assembly from the inspiratory wvalve dome. (Do
not disassemble the sensor assembly further.)

Step 2: With the =sensor cap off the sensor assembly,
hold the sensor assembly away from any open
part of the patient breathing syetem anda away
from any gas fittings. This step ensures that
the sensor will be exposed to the 21¥% oxygen
concentration normally found in ambient air,
without the influence of breathing system
gases.

Step 3: Then, when you are sure that the gensor is
exposed only to room air, press the "02 CAL"
key. The display area will show the message
"CALIBRATING" during calibration and the
Advisory messages "02 NOT CAL" and "02 ALRM
OFF"™ will appear on the central alarm
display.

The length of time that the monitor takes to
calibrate depends on the gas mixture to which
the sensor had been exposed prior to
calibration. If the sensor had been exposed
to 21% Q2 for greater than one minute,
calibration can take as little as 10 seconds.
If the sensor had been exposed to higher
concentrations of oxygen, calibration may
last up to 50 seconds. Typically,
calibration will last less than 30 seconds.

Step 4: When the monitor has completed calibration,
the Advisory messages "02 NOT CAL"™ and "02
ALRM OFF" are removed from the central alarm
display and the currently sBensed oxygen
concentration appears in the diesplay area.

1f, at the end of the calibration period, the display
area remains blank, the calibration attempt has not
succeeded. {This condition is alsc indicated by the
Advisory megsages "02 SENS ERR", "02 NOT CAL", and "0D2
ALRM OFF".)

(C) NAD, Inc. 1988 SERVICE MANUAL
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Cauges for an unsuccesgsful calibration follow:

Exposing the sensor to an excessively lean or
excessively rich oxygen calibration mixture widil
invalidate the calibration. In this instance, make
sure that the sensor is exposed only to room air for
the entire calibration period.

Exposing the sensor to a constantly changing
calibration mixture will invalidate +the calibration.
As above, make sure that the sensor is exposed only to
room air for the entire calibration period. NOTE: In
this instance, the "0Z SENS ERR" message is replaced
by "02 CAL ERR".

If calibration is attempted with a sensor that has not
received the proper waiting period, the calibration
will be invalidated. In this instance, first wmake
sure that the gensor capsule has not been recently
removed and then reinstalled into the sensor assembly.
I1f it has been removed from the sensor assembly, a
waiting period equal to the time that the capsule
spent outside the sensor assembly (up to one week) is
neceszsary. New sensors require a 15 minute waiting
period,

If calibration is attempted with an exhausted

sensor, the calibration will be invalidated. 1f the
sensor capsule has decayed beyond its useful service
life, replace the decayed sensor with a new sensor

and allow for the proper waiting period.

1f calibration ig attempted with a defective sensor
(i.e., a sensor with too great a difference between
the outputs of the two senscr halves), the calibratzion
will be invalidated. Replace a defective mensor with a
nev sensor and allow for the proper waiting period.

If calibraticon is attempted while the =sensor is
disconnected, the calibration will be inhibited. wWith
the sensor disconnected, the display area will be
blank, and the messages "02 SENS DISC", "02 NQOT CAL",
and "02 ALRM OFF" will appear on the central alarm
display. In this instance, reconnect the sensor cord
to the interface panel on the anesthesia machine and
press the "02Z CAL" key again.

During operation, the oxygen analyzer wmay also
determine if a calibration procedure ig required and
alert the operator to press the "02 CAL" key. See
"Improper Calibration Advisory" below for details.

(C) NAD, Inc. 1988 SERVICE MANUAL
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ADJUSTING ALARM LIMITS il!iili:iiii%i}i;

l

The "HI" and "LO" keys can be used to adjust =alarm
limits. Presging either the "HI" or "LO" key places
a box around the appropriate alarm limit on the data
display. While the alarw limit remains highlighted,
the increment and decrement keys {(marked with arrows)
can be used to adjust the azalarm limit. The box
disappears after five seconds if these keys are not
pressed.

The high limit can be adjusted within a range of 22
to 100% and the low alarm limit can be adjusted frorm
21 to 99%.

The oxygen analyzer does not allow the high and low
alarm limit settings to overlap. The highest lcw
limit setting is equal to the high limit setting minus
1 volume %, The lowest high limit setting is equal to
the low limit setting plus 1 volume ¥, For example, a
low limit gsetting of 30% provides a high 1limit
adjustment range of 231%-100%¥ and a high limit setting
cf 40% provides a low limit adjustment range cof 21%-
39%.

Holding either the increment cor decrement key in a
depressed position will increase the the alarm limit'’s
rate of change. For fine adjustwent, the increment or
decrement key can be intermittently pressed.

POWER-ON DEFAULT® ALARM LIMITS [1iil0idiiitiddlttid

Oxygen =analyzer factory-set default alarm limits are
30% for the low alarm limit setting and 100% for the
high alarm limit setting. The monitor automatically
sets these limits on power-up.

LOW OXYGEN WARNING IlI[IlIIIII!I[I!Ii!%!!%I‘['I‘Ii{

The oxygen analyzer continuously compares the current
oxygen percentage with the preset low oxygen alarm
limit. If the measured oxygen concentration falls
below the low alarm limit, the Warning message "%
OXYGEN LOW"™ appears on the central alarm display, and
a continuous audible alarm sounds.

As soon a5 the measured oxygen concentration exceeds

(C) NAD, Inc. 1988 SERVICE MANUAL
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the low oxygen alarm limit, alarm annunciastion ceasesg.

HIGH OXYGEN ADVISORY LEEE L I T i

If the measured 0xXygen concentration exceeds the
pPreset high alarm limit, the Advisary message "%
OXYGEN HI" appears on the central alarm display, and g
single-tone audible alarm sounds.

As soon as the measured oxygen concentration falls
below the high oxygen alarm limit, alarm annunciation
Ceases.

MONITOR NOT CALIBRATED ADVISORY ,f,[f||||]|[||[|f71

If at any time +the OXygen analyzer enters an
uncalibrated state, the Advisory messages "02 NOT CAL”
and "02 ALRM OFF*® appear on the central alarm display,
and the display area ig blanked.

[_?ALIBRATION REQUIRED ADVISORY ];[]]]';|][[]{|||]]l

value in the battery backed-up memory but it has been
greater than 18 hours Bince the 1last valid
Calibration, the Advisory message "02 CAL DUE" appears
on the central alarm display. In this instance, +the
monitor can be used, but a calibration should be
performed as soon asg possible,

SENSOR DISCONNECT ADVISORY {flll!!il!llllllillllil

If the msensor cord becomes digconnected (or is damaged
encugh to cause an open circuit) the alarm megsages
"02 SENS DISC", rp02 NOT CAL", and "02 ALARM QFfFr
appear on the central alarm display, and a single-tone
audible alarm sounds. Also, since cord disconnection
invalidates the calibration, the oXygen concentration
display areas are blanked,

If the operator then plugs the sensor cord back intg
the interface panel, the "02 SENS DISC" Advisory
message is removed from the central alarm display, and

‘C) NAD, Inec. 19as SERVICE MANUAL
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the display area remains blank until a new calibration
is performed.

SENSOR ERROR ADVISORY || {|}{{II1EIIIEILITHITIY

During calibration and monitoring, the oxygen analyzer

checks for a difference between the outputs of the
two sensor halves. If the difference exceeds a
predetermined percentage, the Advisory message "oz

SENS ERR" appesars on the central alarm display.

During calibration, the oxygen sanalyzer also checks
the gensor’s output against a range of acceptable
output voltages. There are three possible causes for
deviation from within this range:

Exhausted Sensor: If the sensor’s capacity is
exhausted, its output voltage will not meet the
minimum required.

Incorrect Calibration Environment: If the
operator exposes the sensor to an excessively
rich or lean oxygen mixture during calibration,
the sensor’s output will either exceed or fall
below the acceptable output range.

Improper Waiting Period: If the operator
doesn’t allow for a proper waiting period for a
new sensor or for a sensor removed from the
sensor housing, the sensor’'s output can either
exceed or fall b?low the acceptable output range.

If a sensor error condition is detected during
monitoring, an "02 SENS ERR"” Advisory message appears
on the central alarm display screen, but operation can
continue. IJf the manitor detects this condition
during calibratiaon, the calibration will be
invalidated, as shown by a blank display area at the
end of calibration period, and the Advisory messages
*"02 NOT CAL", ™02 ALRM OFF", and ™02 S5ENS ERR".

(C) HNAD, Inc. 1988 SERVICE MANUAL
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OXYGEN - \
CONCENTRATION VALUE

INCREMENT KEY‘\ K 21% CALIBRATION KEY
3 x

{  CITGEN

[0 luus—\-—”\-n, w—

2 oy e O]

S

HIGH OXYGEN

/ / ; DECREMENT KEY

CONCENTRATION
ALARM LIMIT KEY

LOW OXYGEN
CONCENTRATION
ALARM LIMIT KEY

CENTRAL ALARM DISPLAY

WARNING

% OXYGEN LOW

CAUTION

e S

ADYISORY

02 SENS DISC
% OXYGEN Hi
02 NOT CAL
02 CAL DUE
02 SENS ERR
02 CAL ERR
02 ALRM OFF

FIGURE 10-8: OXYGEN ANALYZER CONTROLS AND DISPLAYS/
CENTRAL ALARM DISPLAY WITH ALL POSSIBLE OXYGEN

ANALYZER ALARM MESSAGES
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IMPROPER CALIBRATING ADVISORY [i[ii’!ltl;g};r;

During maonitoring, if the calculated oxygen
concentration exceeds 103%, the Advisory message "GO
CAL ERR" appears on the central alarm display, and
remains on the display until a new calibration ius
performed. {Even though the calculated aoxygen
concentration can exceed 100%, 1100% is displayed far
all calculated oxygen concentration values >100¥%.)

During monitoring, if the calculated oxygen percentage
exceeds 105%, the oxygen analyzer invalidates the
present calibration. The display area is blanked, and
the Advisory messages "02 CAL ERR", "02 NOT CAL", and
"02 ALRM OFF" appear on the central alarm display.
The display area rewmains blank until a new calibration
is performed.

During calibration, if the sensor is exposed to a
constantly changing gas mixture, the calibration will
be invalidated and the "02 CAL ERR" Advisory message
replaces the "02 SENS ERR" message normally used for
an invalidated calibration.

(C) NAD, Inc. 1988 SERVICE MANUAL
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BREATHING PRESSURE MONITOR-~GENERAL DESCRIPTION Ill

mean, peak, and positive eand expiratory pressure
(PEEP) in cm HZ20. The display range is from -10 to 70
cm H20, with a 1 cm H20 resoluticn. The monitor can
Sense pressure at either the absorber or patient Y-
pPiece, depending on which supplied pilot line is used,

The cperator can set a threshold pressure (apnea)
alarm limit and a high pressure alarm limit, Alarmg
are provided for high Pressure, pressure below the
threshold for 15 and 30 seconds, subatmospheric
pressure, and continuing Pressure above the set
threshold for i5 seconds. The unit can alac alert the
Gperator of an improperly set threshold pressure.

The apnea =alarm {threshold pPressure) ig automatically
enabled when either: :

~ the main power gwitch of the ventilator is
in the "QON- position.

- the breathing pressure maonitor detects a
Pressure that exceeds the threshold
Pressure setting. (Older firmware)

At regular intervals, +the breathing pressure monitor
automatically exposes the pressure transducer tgo
ambient pressure to determine the monitor’s zerpg
point, This procedure lasts less than one second
and does not affect monitoring.

‘C) NAD, Inc. 19ga SERVICE MANUAL
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PILOT LINE INSTALLATION [ {{|{{{|}||1iI1iiiitiiiite

North American Drdger anesthesia machines are supplied
with two different breathing pressure pilot lines.

Install the shorter pilot line (approx. 38", with
quick-connect Ifittings on either end) as follows
(refer to Figure 10-9):

Ingsert one of the male quick-connect fittings on the
pilot line into the female quick-connect fitting
mounted on the rear of the gas pipe that extends from
the absorber top assembly. Insert the other male
quick-connect fitting into the female quick-connect
fitting on the breathing pressure monitor interface
panel.

Install the longer pilot line {approx. 67", with a
quick-connect fitting on one end and a Luer type
fitting on the other end) as follows (Refer to Figure
10-10):

The absorber gas pipe female guick-connect fitting is
of a self-closing construction and may be left unused
wvhen using the longer pilot line. Insert the male
guick-connect fitting on the pilot line intao the
female quick-connect fitting on the breathing pressure
monitor interface panel. Mate the male Luer fitting
on the pilot line with an appropriate female Luer
fitting on either the patient Y-piece or a 13 nm
adapter on the patient side of the Y-piece. Four
plastic hose clips attached to the pilot line can be
used to mount the line on either of the breathing
hoses leading to the Y-piece.

For either type of pilot line, check the line for
obstructions and moisture accumulation before and
during use.

(CY» NAD, Inc. 1988 SERVICE MARUAL
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BREATHING PRESSURE
MONITOR INTERFACE

=

.

n  BREATHING
) pressure ea]

QUICK-CONNECT
FITTINGS

s 2

FIGURE 10-9: INSTALLATION OF BREATHING PRESSURE PILOT LINE 0)
AT ABSORBER -
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Luer-Lock
il Fittings

NN

L TG
AT

Quick-Connect Fitting

FIGURE 10-10: INSTALLATION OF BREATHING PRESSURE PILOT
LINE AT PATIENT Y-PIECE
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CHOICE OF MONITORING LOCATION IIIIII'II'I'I'I'IIII

North American Dr&ger has no control ocver the type of
breathing hoses and Y-piece that will ultimately be
used with NAD absorber systems and pressure manitors,
specifically whether such user-supplied components
include a terwinal for pressure monitoring at or near
the Y-piece. Thus, in order to ensure that same form
of pressure monitoring is always used, we have made
provisions for pressure monitoring at the absorher
(the quick-connect fitting on the absorber gas pipe).
However, this provision for pressure monitoring at the
absorber shall not be construed as a recommnendation
from North American Dr&ger for this monitoring
location.

In fact, arguments can be made for pressure monitoring
at either the Y-piece or at the absorber. Advocates
of Y-piece pressure monitoring first claim that it
more accurately reflects the pressure developed in the
patient’s lungs. They also claim that an occluded
breathing system can be more casily detected with this
method when compared with pressure monitoring at the
absorber, For example, if the insgpiratory breathing
hose became kinked or occluded during automatic
ventilation, the ventilator bellows would continue to
cycle against the blocked hose. A pressure monitor
connected at the Y-piece (downstream of the occlusion)
could sense either an absence of pressure fluctuation
and alarm, or cgould sense a reduced pressure
fluctuation (below the threshold pressure alarm limit)
and alarm, In contrast, a pressure monitor connected
at the absorber (upstream of the occlusion) could
geénse a pressure fluctuation above the threshold
pressure alarm limit, and thus would not alarm. {Both
of these scenarios assume that the occlusion does not
cause a peak pressure high enough to activate the peak
pressure alarm, which is meant to detect pressures
likely to cause barotrauma. )

However, North American Dréger digagrees with the idea
of relying on pressure monitoring to detect an
occluded/blocked breathing circuit. C02 and
respiratory flow monitoring provide superior detection
of occluded/blocked breathing paths when compared to
pressure monitoring, which will detect such conditions
arly in some instances. North American Dréger
pressure monitaors are therefore nat promoted for the
detection of occluded/blocked breathing paths.

Further, Y-piece pressure monitoring has several
disadvantages that could collectively causge the
operatar to neglect to connect the pressure monitoring

(C) NAD, Inc. 1988 SERVICE MANUAL
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pilot line. Examples include: increased contaminatian
of the pilot line due to its proximity to secretions,
buildup of condensation within the pilot line, and the
introduction of additional disconnection points (if
the pilot line connects to a 15 mm adapter).

In conclusion, the responsibility for the selection aof
pressure manitoring at either the absorber or the Y-
piece rests with the operator. The operator’s
clinical considerations, over which North American
Dr8ger has no control, must be considered to make this
decision. North American Dr8ger is available to
discuss in detail the positive and negative aspects of
each pressure monitoring approach.

AFTER POWER UP IHIHIEIllHHHHHHHHHHH”%

When the anesthesia machine’s system power switch is
turned to the "ON"™ position, the breathing pressure
monitor is ready to display data. The threshold
pressure {apneal) alarm is automatically disabled after
power up {(see below for details).

AUTOMATIC APNEA ALARM DISABLE II""IEEIIE[{IIE;E]

Gn power-up, the breathing pressure monitor
automatically disables the apnea pressure aslarm, as
indicated by the Advisory message "APNEA-P OFF" on the
central alarm display. This =automatic disable period
allows patient set-up without nuisance alarmg and is
in effect only when the ventilator power switch is in
the "OFF" position Bnd pressure of the patient
breathing system does not exceed the threshold
pressure setting. The operator can cancel the
automatic disable period by pressing the "APNEA ALARM
DISABLE"® key, or by turning the ventilator power
switch to the "0ON" position. The breathing pressure
monitor automatically enabhles the apnea pressure alarm
when it detects a pressure greater than the threshold
pressure setting.

APNEA ALARM DISABLE KEY & VENTILATOR INTERFACE ||

During spontaneocous ventilation, the patient’s
expiration produces a pressure fluctuation of only a
few cm H20, as opposed to the larger pressure

(C) NAD, Inc. 1388 SERVICE MANUAL
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fluctuation seen during positive pressure ventilation.
Thus, to prevent the generation of spuriocous apnea
alarms, the breathing pressure monitor’s threshold
pressure (apnea) alarm can be disabled with the "APNEA
ALARM DISABLE" key.

This key can be used to disable and enable the audible

and visual alarm sgsignals for the threshold pressure
alarm. During the disabled period, the alarm message
"APNEA-P OFF" appears on the central alarm display.
Pressing the key again enables the audible and visual
alarm signals for the threshold pressure alarm,
indicated by the removal of the "APNEA-P OFF" message
from the central alarm display. Successive keystrokes
will toggle the apnea alarm on and off.

To ensure that apnea pressure monitoring is used
during automatic ventilation, the apnea disable key is
tied into the ventilator power switch. If the
operator turns the ventilator power switch to the "ON"
position, the apnea alarm 1is automatically enabled,
even 1f the apnea alarm had been disabled with the
"APNEA ALARM DISABLE" kevy. If the operator turns the
ventilator power switch to the "0OFF" position, the
apnea alarm remains enabled and must be disahled
manually, if desired, by pressing the "APNEA ALARM
DISABLE" key.

NOTES: The threshold pressure delay period of 15 and
30 seconds begins from the time that the apnea
alarm is re-enabled, with either the "APNEA
ALARM DISABLE" key, ventilator power swvitch,
or a presgure reading on the monitor that
exceeds the threshold setting.

The apnea presgsure alarm canncot be disabled
while the ventilator power switch is 1in the
"ON" position.

DISPLAYS | [ {{{{ I EEI I T T E TR LT TR

The breathing pressure monitor provides three
simultanecus displays {(see Figure 10-11). In the
digital display area, the right most is the peak
pressure, the middle i= the mean pressure, and the
left most number is the PEEP,

The mean pressure represents the average of all of the
instantaneous pressure values recorded during each
breath. The peak pressure iz the highest
instantanecus pressure value for each breath, The
PEEP pressure 1is the pressure =at the end of

(C) NAD, Inc. 1988 SERVICE MANUAL
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exhalation. The possible display range for all three
display modes 1is -10 to at least 7C cm H20Q. The
threshold pressure and high pressure alarm limits
appear on the date display as numbers to the right of
the "PEAK PRES" variable. The high pressure alarm
l1imit corresponds to the upper number and the
threshold pressure alarm 1limit corresponds to the
lower number.

ADJUSTING ALARM LINITS ||| || || |{I{IIITHIEIRINGLILY

The high pressure alarm limit key (labeled "HI") and
the threshold alarm limit key (labeled with a drawing

of a pressure waveform) can be used to adjust alarm
lJimits.

Pressing either the "HI"™ or threshold key places a box
around the appropriate alarm limit. While the alarm
limit remains highlighted, the increment and decrement
keys (labeled with arrows) can be used to adjust the
alarm limit. The box disappears in five geconds if
these keys are not pressed.

The threshold pressure alarm limit can be adjusted
within a range of 5 to 30 cm H20 and the high pressure
alarm limit can be adjusted from 30 to 70 cm H20.

Holding either the increment or decrement key in a
depressed position will increase the alarm limit’s
rate of change. For fine adjustment, the increment or
decrement key can be intermittently pressed.

POWER ON DEFAULT ALARM LINITS i['l[,lliilll!l!il]?

The breathing pressure monitor’s factory-set default
alarm limits are SO cm H20 for the high pressure alarm
limit and 12 cm H20 for the threshold pressure alarm
limit. The monitor automatically sets these limits on
power -up.

(C) NAD, Inc. 1988  SERVICE MARUAL
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HIGH PRESSURE
ALARM LIMIT KEY

THAESHOLD PRESSURE
/ ALARM LIMIT KEY
Fi Il
s '
"TP——'—III.AI——-——M B ALMINS, me—ey
n 4 o
A i bt
/ i i
LPEAK BREATHING 1APNEA ALARM (THRESHOLD
PRESSURE PRESSURE) DISABLE KEY
MEAN BREATHING INCREMENT KEY
PRESSURE
DECREMENT KEY
PEEP BREATHING
PRESSURE

FIGURE 10-11: BREATHING PRESSURE MONITOR CONTROLS
AND DISPLAY
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NOTE: The Threshold Pressure Alarm Limit Must Be Set
Properly (Refer to Figure 10-12)

If a breathing system leak or partial disconnection
occurs while the threshold pressure alarm limit is set
significantly lower than the peak pressure, continued
pogitive pressure ventilation can produce a pressure
fluctuation large enocugh to exceed the threshold (and
thug satisfy the monitor’s alarm) yet too swall to
provide adequate ventilation.

To address this problem, the breathing pressure
monitor displayse a "THRESHOLD LO"™ Advisory on the
central alarm display if the sensed peak pressure
exceeds the set threshold by more than 6 cm H20 at
threshold pressure alarm limit settings of 5 through
20 cm H20, and by more than 8 cm H203 at threshold
pressure alarm limit settings of 21 through 29 cm H20.
Since the maximum threshold pressure alarm limit
setting is 30 cm H20, setting the threshold pressure
alarm limit at 30 cm H20 disables the "THRESHOLD LO"
Advisory.
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Wt comeclly sel lo within 2. Thus after partiad Draatheg
6cm HO of paak pressure SYslem GeCOnNecUon of sk,
{tor alarm wrwt semings ol 5 smad pressure  fluctuaton
through 20 am HZ0). G0ws oL 708 hreshoid pres:
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T
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1 Threshold  prédsure alarm

Wit mcomactly sel > §cm 2 Thus. after parial breaihing
H,0 bolow pash pressure. TySten dsconnechon o leak,
=0 pe small pressure fctuaton n

system sabsiies mcomectly set

TesShod DrerssSura ALaITm Lt
Operator i3 nol alertsd of
Aprea conIuon.

FIGURE 10-12: THRESHOLD PRESSURE ALARM LINIT
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* APNEA PRESSURE (THRESHOLD PRESSURE LIMITO) RERR

If the measured breathing pressure remains below the
threshold pressure alarm limit for more than 15

seconds, the Caution message "APNEA PRES" appears on
the central alarm display, and an intermittent
audible alarm sounds. If the measured breathing
pressure continues to remain below the threshold
pressure alarm limit for an additicnal 15 seconds (30
seconds total), the breathing pressure display area i=
blanked , and a continuously repeating audible alarm
sounds, and the Caution message "APNEA - PRES" is
upgraded to a Warning on the central alarm display.

As soon as the measured breathing pressure exceeds the
threshold pressure alarm limit, alarm annunciation
ceases.

Since the threshold pressure alarm limit should be
adjusted as close as possible to the patient'’s peak
inspiratory presgsure without exceeding 1t, +the
breathing pressure monitor advises the operator of an
improperly set threshcold pressure alarm limit. A
"THRESHOLD LO" Advisory message appear=s on the central
alarm display if the sensed peak pressure exceedg the
threshold pressure alarm limit by more than 6 cm H20
at threshold pressure alarm limit settings of 5
through 20 cm H20, and by more than 8 cm HZ0 at
threshold pressure alarm limit settings of 2! through
29 em H20. Since the maximum threshold pressure alarm
limit setting is 30 cm H20, setting the threshold
pressure alarm limit at 30 cm H2D dizsables the
"THRESHOLD LO" Advisory.

CONTINUNING PRESSURE (THRESHOLD PRESSURE LIMIT) B

If the measured breathing pressure remains above the
threshold pressure alarm limit for more than 15

seconds, the breathing pressure display area is=s
blanked, the Caution message "CONTNG PRES" appears on
the central alarm display, and an intermittent audible
alarm sounde. Az soon as the measured breathing
pressure drops belov the threshold pressure alarm
limit, alarm annunciation ceases.

* Apnea pressure alarm signals can be disahbled with
the "APNEA ALARM DISABLE®" key when the ventilator
pover gwitch is in the "0OFF" position and the
monitor does not detect a pressure exceeding the
threshold setting.

(C) NAD, Inc. 1988 SERVICE HMANUAL
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CENTRAL ALARM DISPLAY

WARNING CAUTION ADYISORY

APNEA - PRES APNEA - PRES THRESHOLD LO
YENT PRES HI CONTNG PRES APNEA - P OFF
SUB ATM PRES PEEP > 25 PEEP > 4

FIGURE 10-13: CENTRAL ALARNM DISPLAY WITH ALL POSSIBLE
BREATHING PRESSURE MONITOR ALARM MESSAGES
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NARKOMED 2B ANESTHESIA SYSTEM
MONITORIRG SYSTEM

HIGH PRESSURE | || [LEATEELEEEE IR LU T

If the measured breathing pressure exceeds the high
pressure limit, the Warning message "VENT PRES HI"
appears on the central alarm display, and a
continuously repeating audible alarm sounds. This
alarm condition is cleared as soon as the measured
breathing pressure drops below +the high pressure
alarm limit. However, the alarm signal is extended
for 5 seconds to allow the operator to note a high
pressure condition that comes and goes rapidly.

SUB-ATMASPHERIC PRESSURE [ | ||| {111 [{[I1{11111]11]

If the measured breathing pressure falls below -10 cm
H20, the Warning message "SUB ATM PRES” appears on the
central alarm display, and a continuously repeating
audible alarm sounds. This alarm condition is cleared
vhen the s=sensed pressure rises above -10 cm HZ20.
Hovever, the alarm signal is extended for 3
seconds to allow the operator to note a sub-
atmospheric pressure condition that comes and goes
rapidly.

EXCESSIVE PEEP CAUTIOR (|| ||[|{1[{I{IIIITiLi10011]

Any time that the monitor measures a PEEP of 26 cm H20
or greater, the Caution message "PEEP > 25" appears on
the central alarm display and an intermittent audible
alarm sounds. Alarm annunciation ceases as BOON as
the measured PEERP drope below 26 cm HZ20. Also, an
Apnea or Continuing Pressure alarm condition will
clear this alarm condition.

PEEP ACTIVE ADVISORY [ | [[{{{ 11T FIITETERIEENELTL

Any time that the monitor measures a PEEP of S cm H20
or greater, the Advisory message "PEEP > 4" appears on
the central alarm display. As socon as the measured
PEEP drops below 5 cm H20, +the Advisory message
disappears from the central alarm display.

(C) NAD, Inc. 1988 SERVICE MANUAL
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MONITORING SYSTEN

APNEA ALARM OFF [ JELLELIIR ORI LR TR R T b

Any time that the apnea pressure alarm {(threshold
pregsure alarm limit) has been disabled with the
"APNEA ALARM DISABLE" key, the Advisory message
"APNEA-P OFF" appears on the central alarm display.
This Advisory is also generated automatically after
pover-up if the ventilator power switch is in the OFF
position.

(C) NAD, Inc. 1988 SERVICE MARUAL
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NARKOMED 2B ANESTHESIA SYSTENM
MONITORING SYSTEM

RESPIRATORY VOLUME MONITOR-GENERAL DESCRIPTIOR |||

The respiratory volume monitor employs a positive
displacement rotating-lobe impeller that generates
electronic pulses 1n response to the patient’s
expiratory flow. The monitor converts these pulse
patterns into meaningful readings for Tidal Volume,
Minute Volume, and Respiratory Rate displays.

The operator can set & laow alarm limit foer minute
volume, Fixed alarms are provided for low tidal
volume, high respiratory rate, and reverse flow
through the s=sensar. An Bapnea alarm is generated if
the monitor does not sense a valid breath for 15 and
30 =seconds. A sensor failure alarm warnag of a
disconnected or damaged sensor.

The monitor’s volume alarms are automatically enabled

vhen either: -

~ the ventilator power switch is turned to
the "ON" position.

- the monitor detects a "valid" breath,
defined as having a tidal volume greater
than 80 ml. (Older firmware)

The respiratory volume monitor’s readings can appear
on the data and trend displays.

(C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEM
HONITORING SYSTEM

SENSOR IRSTALLATION | [ LP{QLEEEEEII LTI RETEE T

(CH

Remove the expiratory valve from the NAD absorber
assembly by unscrewing the valve retaining nut.

Make sure that the gasket above the threads of
the absorber expiratory valve mount is properly
seated and in good condition.

Attach the respiratory volume monitor sensor to
the NAD absorber assembly by positioning the
sensor at the location previously occupied by the
expiratory valve, and then by hand tightening the
sensor retaining nut. The sensor retaining nut is
specific to the expiratory valve mount and will
not fit the inspiratory valve mount.

Verify that a red silicone gasket in goaod
condition is properly =seated above the threads of
the respiratory volume monitor sensor inlet.

Attach the expiratory valve to the top of the
sensor inlet by threading the valve retaining nut
onto the sensor inlet. Hand tighten the valve
retaining nut.

With the sensor and expiratory valve securely in
place, align the sensor plug key axially with the
sensor receptacle keyway on the anesthesia

machine. Push the sensor plug into place, taking
care not to twist the plug to avoid damage to the
caonnecting pins. An audible click indicates

complete contact engagement and latching.

NAD, Inc. 1988 SERVICE MANUAL
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EXPIRATORY VALVE
SENSOR RECEPTACLE

KEYWAY VALVE RETAINING NUT
m/ GASKET
SENSOR INTERFACE
MARKED “VOLUME SENSOR" b

SENSOR INLET

SENSOR OUTLET

SENSOR RETAINING
NUT

|

\ b

! - REXHRATOHY VALVE
\ MOUNT

l

4

w ABSORBER

ASSEMBLY

FIGURE 10-14: RESPIRATORY VOLUME MONITOR SENSOR INSTALLATION
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HONITORING SYSTEM

AFTER POWER UP [ [ LU U IITHRRETET TR LR RRT L LI

When the anesthesia machine’s System Power switch is
turned to the "ON" position, the monitor is ready to
display tidal wvolume. Hovever, &8 full wminute of
respiration must be registered hefore Minute Volume
and Breathing Rate readings can appear in the display
area,

Following power-up, all volume alarms are dizabled, if
the ventilator is turned off, to allow patient setup
vithout nuisance alarme. The volume alarms are
automatically enabled when the monitor detects a valid
breath or when the ventilator i=s turned on.

VOLUME ALARMS DISABLE KEY & VENTILATOR INTERFACE |

The "VOLUME ALARMS DISABLE"™ key can be used to disable
and enable audible and visual alarm signals for the
Tidal Volume, Minute Volume, and Apnea-Volume alarms.
During the disabled period, the Advisory message "VOL
ALRM OFF" appears on the central alarm display.
Pressing the key agailn enables the audible and visual
volume alarmsg, as indicated by the removal of the "VOL
ALRM OFF" message from the central alarm display.
Successive key=strokez will toggle the alarmse on
and off.

To ensure that the volume alarms are used during
automatic ventilation, the "VOLUME ALARMS DISABLE" key
ig tied into the ventilator power switch. If the
operator turns the ventilator power switch to the "ON"
position, the volume alarms are automatically enabled,
even if they had been disabled with the "VOLUME
ALARMS DISABLE"™ key. Howvever, since some users may
wvant to use automatic ventilation with a non-
rebreathing ecircuit (in which the respiratory volume
monitor cannot be used), the volume alarms can be
manually disabled while the ventilator power switch
is in the "ON" po=sition.

{C) NAD, Inc. 1988 SERVICE MANUAL
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{LOW MINUTE VOLUME
ALARM LIMIT

ADJUSTMENT KEY
DECHEMENT KEY
\
4 ™
oo " ——— MITE FOLUME LA ——————
n_sa w 5 6, | | [ ]'
MJNUTE VOLUME Z
MEASUREMENT VOLUME ALARMS
~ (LMIN) DISABLE KEY
R
35?\2333&5%1’5 INCREMENT KEY
(BREATHS PER MINUTE)
TIDAL VOLUME
MEASUREMENTIL)

FIGURE 10-15: RESPIRATORY VOLUME MORITOR
CONTROLS AND DISPLAY
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DISPLAYS | {1 TFERIETEI YRR et ennd

The respiratory volume monitor displays three measure-
ments: minute veolume, tidal volume, and respiratory
rate (See Fig. 10-15).

HINUTE VOLUME DISPLAY  [L{{ L EEIEEIIEI ELITTEI LTI

The minute volume display continuously indicates the
total volume of exhaled gas accumulated during the
previous minute of respiration. It therefore
represents a true measurement of the minute volume and
not the result of a calculation. If a full one-minute
history of exhaled volume is not available, the "MIN
VOL" display area will remain blank. The minute
volume display also shows the low minute volume alarm
limit to the right of the minute volume reading.

TIDAL VOLUME DISPLAY | {[F{{FTUEVIRESTINTITTit

The tidal volume display indicates the tidal volume
for each breath. If a breath has not been registered
for 30 seconds, the "TID VOL" display area will remain
blank.

RESPIRATORY RATE DISPLAY ||| 1fII{IPITITITETTETH

The respiratory rate ("BPM") display indicates the
total number of breaths (exhalation cycles) registered
by the monitor during the previous minute of
respiratory activity. Ag with the minute volume
display, if a full minute of respiration has not
occurred, the "BPM" display area will remain blank.

ADJUSTING THE LOW MINUTE VOLUME ALARM LIMIT IRERRE

The "L0O" key can be used to adjust the low minute
volume alarm limit. Presgsing the "LO" key places a
box around the low minute volume alarm limit (to the
right of the "MIN VOL" reading). While the low
minute volume alarm limit remains highlighted, it can
be adjusted with the the increment and decrement keys

(C) NAD, Inc. 1988 SERVICE MANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
MONITORING SYSTENM

(labeled with arrows). Holding either the increment
or decrement key in a depressed position will increase
the alarm 1limit‘’s rate of change, For fine
adjustment, the increment or decrement key can be
pressed intermittently. The box disappears in five
seconds if the keys are not pressed.

The lov minute volume alarm 1limit can be adjusted from
0.3 to 10.0 liters.

POWER-ON DEFAULT ALARM LINIT RERARRRERRERRERNRR A

The respiratory volume monitor’s factory-set default
alarm limit for low minute volume i 3.0 liters,
The monitor automatically sets this limit on pover-up.

APNEA-VOLUNE ALAMM LIMITS [ {{[{{[[{]ITIIT13000000)

The respiratory volume monitor continuously monitors
the expiratory flow in the patient breathing system.
By processing the expiratory flow patterns, the
monitor can determine 1if a "valid" breath hasg
occurred. A valid breath must have a tidal volume
greater than 80 ml,

If a valid breath is not detected for a periocd of at
least 15 seconds, an apnea-volume Caution condition is
generated. The red "APNEA" LED indicator lights
continuously, the Caution message "APNEA-VOL"™ appears
on the central alarm display, and an intermittent
audible alarm =sounds.

If a valid breath is not detected for an additional 15
seconds (30 seconds total), the red "APNEA"™ LED
indicator begins to flash on and off, a continuously
repeating audible alarm sounde, and the Caution
message "APNEA-VOL" is upgraded to a Warning on the
central alarm display. Also, the dieplay areas
pertaining to the Respiratory Volume Monitor will be
blanked.

As scon as a valid breath 1is detected, alarm
annunciation ceases, and a Tidal Volume reading can
appear in the display window. Hovever, a full minute
of respiratory activity must be registered before the
Minute Volume and Respiratory Rate can be displayed.

(C) NAD, Inc. 1988 SERVICE MANUAL
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Low mINuTE VOLUME [ [P{LETEREEE R RN TTT T

If at any time the monitor measures a Minute Volume
les=s than the low Minute Volume alarm limit, the
Caution mezsage "MIN VOL LOW" appears on the central
alarm display and an intermittent audible alarm
sounds. As soon as the monitor measures a Minute
Volume equal to or greater than the low alarm limit,
alarm annunication ceases.

Volume-related alarms can be disabled with the
»YOLUME ALARMS DISABLE® Kkey.

REVERSE FLOW | | |LEV LI LEIIEHEEEEE TR EEEREET LT

If the respiratory volume monitor measures a reverse
flow through the sensor greater than 20 ml, = single-
tone audible alarm sounds and the Advisory message
"REVERSE FLOW" appears on the central alarm displey. A
forward flow greater than 20 ml will clear the alarm
condition, but the "REVERSE FLOW" alarm message will
remain on the screen for about ten seconds after the
resumption of forward flov. " .atching® the alarm
message in this manner allovs the operator to note an
intermittent reverse flow condition.

SENSOR DISCONKECT- | [ [{{{{111TELHERTTRTITETRiT

If the respiratory voluwme monitor sensor cord is not
properly connected to its input receptacle on the
anesthesia machine {(or if the cord 1is damaged enough
to cause an open circuit), the Advisory messages "VOL
SEN DISC® and "VOL ALRM OFF" appear on the central
alarm display and the digital and bargraph display
areas are blanked. Reconnecting the sensor cord will
clear the alarm condition.

(C) NAD, Inc. 1988 SERVICE MANUAL
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p
CENTRAL ALARM DISPLAY
WARNING CAUTION ADVISORY
APNEA - YOL APNEA - YOL REVERSE FLOW
N\ . MIN YOL LOW YOL SEN DISC
{ VOL ALRM OFF

I { FIGURE 10-16: CENTRAL ALARM DISPLAY WITH ALL POSSIBLE
) RESPIRATORY VOLUME MONITOR ALARM MESSAGES
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PART NUMBER: 4109610A PROCEDURE: REPLACEMENT
DESCRIPTION: CRT & INSUL ASM-S5 IN (LEFT)

18.

19.

20.

21.

22,

23.

24,

25,

26.

27,

(C)
Rev,

the left 4109610A CRT & INSUL ASM-5 IN.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NMZB.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from

4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .2S50X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L 5S B80.

Enable DC BATTERY CBl circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B,

NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4109490P

PROCEDURE: REPLACEMENT

DESCRIPTION: SWITCH PANEL-NM2B CRT

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

(C)
Rev.

Disconnect 4109481P SWITCH PANEL-NM2B ALARMS from
J2 on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Disconnect 41089396A PANEL ASM-BAROMED (B)
INTERFACE from the solenoid on 4109638A CHASSIS
ASM-PROCESSOR-~NMZ2B.

Disconnect and mark any cables that are cannected
to DATA IN, DATA OUT, PORT A, or PORT B.

Loosen the four (4) captive screws securing
4109638A CHASSIS ASM-PROCESSOR-NM2B to 41096474
CRT BOX ASM-NM2B.

Remove 4109638A CHASSIS ASM-PROCESSOR-NM2B from
4109647A CRT BOX ASM-NM2B.

Remove the four (4) 7709004P SCR-BTN HD SKT 6-
32X1/4L 5SS BO sgecuring the right 4109610A CRT &
INSUL ASM-5 IN.

Remove the right 4109610A CRT & INSUL ASM-5 IN
from 4109647A CRT BOX ASM-NM2B.

Remove the four (4) 7709004P SCR-BTN HD SKT G-
32X1/4L S5 BC securing the left 4103610A CRT &
INSUL ASM-5 IN.

Remove the left 4109610A CRT & INSUL ASM-5 IN from
4109647A CRT BOX ASM-NM2B.

Remove the two (2) 7709014P SCR-BTN HD 4-40XS/16L
S5B0O securing 4109S33F PLATE-CRT SW PANEL SUPPORT
to 4109630A BEZEL ASM-CRT BOX-NMZ2B.

Remove 4109533F PLATE-CRT SW PANEL SUPPORT from
4105630A BEZEL ASM-CRT BOX-NM2ZB.

Remove the four (4) 7709014P SCR-BTN HD 4-40XS/16L
S5B0 securing 4109534F PLATE-ALARMS SW PANFL
SUPPORT to 41096304 BEZEL ASM-CRT BOX-NM2B.

Remove 4109534F PLATE-ALARMS 5W PANEL SUPPORT from
4)109630A BEZEL ASM-CRT BOX-NM2B.

Remove 4109629A FILTER PANEL & GSWITCH ASM-NMZB
from 41096304 BEZEL ASM-CRT BOX-NMZ2B.

Peel the old 4109490P SWITCH PANEL-NM2B CRT from
4109539F FILTER-CONTRAST ENHANCE-NM2B.

Remove the backing from the new 4109490P SWITCH
PAREL-NMZB CRT.

Attach 4109490P SWITCH PANEL-NM2B CRT to 4109539F

NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4109490F PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2B CRT

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

448,

49.

50.

5.

cH

Rev.

FILTER-CONTRAST ENHANCE-NMZ2B.

Position the 4109629A FILTER PANEL & SWITCH ASM-
NM2B into 4109630A BEZEL ASM-CRT BOX-NMZB.

Position 4109534F PLATE-ALARMS SW PANEL SUPPORT
into 4109630A BEZEL ASM-CRT BOX-NMZB.

Secure 4109534F PLATE-ALARMS SW PANEL SUPPORT to
4109630A BEZEL ASM-CRT BOX-NM2B with the four (4)
7709014P SCR-BTN HD 4-40X5/16L SSBO.

Position 4109S33F PLATE-CRT SW PANEL ASM into
A109630A BEZEL ASM-CRT BOX-NM2ZB.

Secure 4109533F PLATE-CRT SW PANEL ASH to 4109630A
BEZEL ASM-CRT BOX-NM2B with two (2) 7709014P SCR-
BTN HD 4-40X5/16L SSEO.

Postion the right 4109610A CRT & INSUL ASM-5 IN in
4109647A CRT BOX ASM-NMZB. )

Secure 4109610A CRT & INSUL ASM-S IN to 41096474
CRT BOX ASM-NM2B with the four (4) 7709004F SCR-
BTN SKT 6-32X1/4L 55 BO.

Postion 4109610A CRT & INSUL ASM-5 IN in 41096474
CRT BOX ASM-NM2B.

Secure 4109610A CRT & INSUL ASM-5 IN to 4109647A
CRT BOX ASM-NM2B with the four (4) 7709004P S5CR-
BTN SKT 6-32X1/4L SS BO.

Position 4109638A CHASSIS ASM-PROCESSOR-NM2B in
4109647A CRT BOX ASM-NM2B.

Secure 4109638A CHASSIS ASM-PROCESSOR-NMZ2B to
4109647A CRT BOX ASM-NM2B wvith the four t4)
captive screws.

Connect 4108996A PANEL ASM-BAROMED (B) INTERFACE
to the solenoid (hose barb clogegt to the front of
+he machine) on 4109638A CHASSIS ASM-PRCCESSOR-
NMZ2B.

Connect 4109491P SWITCH PANEL-NM2ZB ALARMS to J2 on
4109638A CHASSIS ASM-PROCESSOR-NMZB.

Connect 4110136A PANEL ASM-NM2B-02 INTERFACE to
J10 on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Connect 4108906A PANEL ASM-SPIROMED (B) IF to JS9
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109570A WIRE HARNESS-POWER-NM2B to JS5 on

NAD, Inc. 1988 SERVICE MANUAL
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PART NUNBER: 4109490P PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2ZB CRT

52.

33.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65,

66.

67.

&8,

(Ch
Rev,

4109638A CHASSIS ASM-PROCESSOR-NMZ2E.

Connect 410955S0A CABLE ASM-RIBRON 14CONDX3.5 to J&
on 4109638A CHASSIS ASM-PROCESSOR-NM2E.

Connect 4109573A CABLE ASM-RIBEON 15CONDX4.5 to I8
on 4109638A CHASSIS ASM-PROCESSOR-NM2E.

Connect 4109560A CABLE ASM-RIBEBON 20CONDX3.5 to J3
on 4109638A CHASSIS ASM-PROCESSOR-NM2E.

Connect 4109450P SWITCH PANEL-NM2B CRT to J! on
4109638A CHASSIS ASM-PROCESSOR-NM2R.

Connect 4109563A CABLE ASM-RIBBON 14CONDX9.5 to J7
on 4109638A CHASSIS ASM~PROCESSOR-NM2B.

Connect 4109559A CABLE ASM-RIBRON 20CONDX11.5 to
J4 on 4109638A CHASSIS ASM-PROCESSOR~NM2B.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASHM-
NM2B.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2ZB

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 4109647A CRT
BOX ASM-NM2B. -

Install 4109666A SHELF ASM-CRT BOX-NM2B,

Secure 4109666A SHELF ASM-CRT BOX-NM2B with =meven
{7) 7709000P SCR-BTN HD SKT 6-32X3/81L 55 BO.

Connect any cables disconnected from DATA IN, DATA
OUT, PORT A, or PORT B,

Enable DC BATTERY CBl circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
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PART NUMBER: 4109610A

PROCEDURE: REPLACEMENT

DESCRIPTION: CRT & INSUL ASHM-5 IN (RIGHT)

PART(S) REQUIRED: 4109610A CRT & INSUL ASM-5 IN
SPECTAL TOOL(S) : ESD CONTROL EQUIPMENT

1.

10.

11,

12,

13.

14.

15.

16.

17.

(C)

Rev.

Turn the SYSTEM POWER switch to STAND BY.
Unplug the NARKOMED 2B.
Disable the DC BATTERY CB! circuit breaker.

Remove the seven (7) 7709000P SCR-BTN HD SKT 6&-
32X3/8L SS B0 securing 4109666A SHELF ASM-CRT BOX-
NM2B.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B
and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAPTER-TERM .250X30DEG SINGLE 1in
4109647A CRT BOX ASM-NM2B.

Remove 4109666A SHELF-ASM CRT BOX-NM2B.
Use ESD precautionary procedures. -

Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

Disconnect 4109559A CABLE ASM-RIBBON 20CONDX1:.5
from J4 on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Disconnet 4109563A CABLE ASM-RIBBON 14CONDX9.5S
from J7 on 4109683A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109490P SWITCH PANEL-NMZB CRT from J1
on 410963BA CHASSIS ASM-PROCESSOR-NMZBE.

Disconnect 4109560A CABLE ASM-RIBBON 2O0CONDX3.5
from the right 4109610A CRT & INSUL ASM-5 IN.

Remove the four (4) 7709004P SCR-BTN HD SKT 6-
32X1/4L SS BO securing the right 4109610A CRT &
INSUL ASM-5 IN.

Remove the right 4109610A CRT & INSUL ASM-S5 IN
from 4109647A CRT BOX ASM-NMZB.

Record the manufacturer‘s serial number on the

right 4109610A CRT & INSUL ASM-S IN being removed,

NOTE: Serial number label is on the eside of the
frame.

Example: MOD#11S5-71 DMC-S SER# 8743 00 74

Record the manufacturer’s serial number on the new
4109610A CRT & INSUL ASM-S5 IN.
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PART NUMBER: 4109610A PROCEDURE: REPLACEMENT
DESCRIPTION: CRT & INSUL ASNM-5 IN (RIGHT)

18.

19.

20.

21,

22,

23.

24,

23.

26,

27.

28.

29.

30.

31.
32.

33.

(C)
Rev,

Postion the new 4109610A CRT & INSUL ASM-5 IN in
4109647A CRT BOX ASM-NMZ2B.

Secure 4109610A CRT & INSUL ASM-5 IN to 41096474
CRT BOX ASM-NM2B with the four (4) 7709004P SCR-
BTN SKT £-32X1/4L SS BO.

Connect 4109560A CABLE ASM-RIBBON 20CONDX3.5 +to
the right 4109610A CRT & INSUL ASM-5 IN.

Connect 4109409P SWITCH PANEL-NM2B CRT to Ji on
4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109563A CABLE ASM-RIBBON 14CONDX9.5 to I7
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109S5S59A CABLE ASM-RIBBON 20CONDX11.5 to
J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASHM-
NM2B.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 41096474 CRT BOX
AGM-NM2B. g

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2Z2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X¥3/8L SS BO.

Enable DC BATTERY CBl1 circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
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PART NUMBER: 4109491P PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2B ALARMS

PART(S) REQUIRED: 4109451P SWITCH PANEL-NM2B ALARMS
SPECIAL TOOL{S) : ESD CONTROL EQUIPMENT

1. Turn the SYSTEM POWER switch to STAND BY.

2. Unplug the NARKOMED 2B.

3. Disable the DC BATTERY CB! circuit breaker.

4. Remove the seven (7) 7709000P SCR-BTN HD SKT 6-
32X3/8L S5 BO securing 4109666A SHELF ASM-CRT BOX-
NMZ2B.

5. Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B
and disconnect 41096S0A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAPTER-TERM .250X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

6. Remove 4109666A SHELF-ASM CRT BOX-NMZB.

7. Use ESD precautionary procedures.

8. Digconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

9. Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

10. Disconnect 4109559A CABLE ASM-RIBBON 20CONDX1i!.S
from J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

11. Disconnet 4109563A CABLE ASM-RIBBON 14CONDXO. S
from J7 on 4109683A CHASSIS ASM-PROCESSOR-NM2B.

12. Disconnect 4109490P SWITCH PANEL-NM2B CRT from J1
on 4105638A CHASSIS ASM-PROCESSOR-NM2B.

13. Disconnect 4109560A CABLE ASM-RIBBON 20CONDX3.5
from J3 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

14. Disconnect 4109573A CABLE ASM-RIBBON 15CONDX4.S5
from J8 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

15. Disconnect 4109550A CABLE ASM-RIBBON 14CONDX3.5S
from J6 on 410963BA CHASSIS ASM-PROCESSOR-NM2B.

16. Disconnect 4109570A WIRE HARNESS-POWER-NM2B from
JS5 on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

17. Disconnect 4108960A PANEL ASM-SPIROMED (B) IF from
J9 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

18. Disconnect 4110136A PANEL ASM-NM2B-02 INTERFACE
from J10 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.
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PART NUMBER: 4109491P PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2B ALARMS

13.

20.

2t.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

{C)
Rev,

Disconnect 4109491P SWITCH PANEL-NM2B ALARMS from
J2 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4108996A PANEL ASM-BAROMED (B)
INTERFACE from the solenoid on 4109638A - CHASSIS
ASM-PROCESSOR-NM2B.

Dieconnect and mark any cables that are connected
to DATA IN, DATA OUT, PORT A, or PORT B.

Loosen the four (4) captive =screws securing
4109638A CHASSIS ASM-PROCESSOR-NM2B to0 4109647A
CRT BOX ASM-NM2B.

Remove 4109638A CHASSIS ASM-PROCESSOR-NM2B from
4109647A CRT BOX ASM-NM2R.

Remove the four (4) 7709004F SCR-BTN HD SKT 6&-
32X1/4L SS BO gecuring the right 4109610A CRT &
INSUL ASM-S5 IN.

Remove the right 4109610A CRT & INSUL ASM-5 IN
from 4109647A CRT BOX ASM-NM2B.

Remove the four (4) 7709004P SCR-BTN HD SKT 6-
32X1/4L S5 BO securing the left 4109610A CRT &
INSUL ASM-5 IN.

Remove the left 4109610A CRT & INSUL ASM-5 IN from
4109647A CRT BOX ASM-NMZB.

Remove the two (2) 7705014P SCR-BTN HD 4-40X5/161L
S55BO securing 41039533F PLATE-CRT SW PANEL SUPPORT
to 4109630A BEZEL ASM-CRT BOX-NM2B.

Remove 4109333F PLATE-CRT SW PANEL SUPPORT from
4109630A BEZEL ASM-CRT BOX-NM2ZB.

Remove the four (4) 7709014P SCR-BTN HD 4-40XS/16L
S5BO0 securing 4109534F PLATE-ALARMS SW PANEL
SUPPORT to 4109630A BEZEL ASM-CRT BOX-NM2B.

Remove 4109534F PLATE-ALARMS SW PANEL SUPPORT from
4109830A BEZEL ASM-CRT BOX-NM2B.

Remaove 4109629A FILTER PANEL & SWITCH ASM-NM2B
from 4109630A BEZEL ASM-CRT BOX-NMZ2B.

Peel the old 4109491P SWITCH PANEL-NM2B ALARNS
from 4109539F FILTER-CONTRAST ENHANCE-NM2B.

Remove the backing from the new 4109491P SWITCH
PANEL-NM2B ALARMS.

Attach 4109491P SWITCH PANEL-NM2ZB ALAARMS to
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PART NUNBER: 4109491P PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2B ALARNS

4109539F FILTER-CONTRAST ENHANCE-NMZ2B.

36. Position the 4109629A FILTER PANEL R SWITCH ASM-
NM2B into 4109630A BEZEL ASM-CRT BOX-NMZ2B.

37. Position 4109534F PLATE-ALARMS SW PANEL SUPPORT
into 4109630A BEZEL ASM-CRT BOX-NMZ2B.

38. Secure 4109534F PLATE-ALARMS SW PANEL SUPPORT +to
4109630A BEZEL ASM-CRT BOX-NM2B with the four (4)
7709014P SCR-BTN HD 4-40XS/16L SSBO.

39. Position 4109S33F PLATE-CRT SW PANEL ASM into
4109630A BEZEL ASM-CRT BOX-NM2ZB.

40. Secure 4109533F PLATE-CRT SW PANEL ASM to 4109630A
BEZEL ASM-CRT BOX-NM2B with twe (2) 7709014P SCR-
BTN HD 4-40X5/16L SSBO.

41. Postion the right 4109610A CRT & INSUL ASM-5 IN in
4109647A CRT BOX ASM-NM2B.

42. Secure 4109610A CRT & INSUL ASM-5 IN toc 4109647A
CRT BOX ASM-NM2B with the four (4) 7709004P SCR-
BTN SKT 6-32X1/4L SS BO.

43. Postion 4109610A CRT & INSUL ASM-5 IN in 4109647A
CRT BOX ASM-NM2B.

44. Secure 4109610A CRT & INSUL ASM-5 IN to 4109647A
CRT BOX ASM-NM2B with the four (4} 7709004P SCR-
BTN SKT 6-32X1/4L SS BO.

45. Position 4109638A CHASSIS ASM-PROCESSOR-NM2ZB in
4109647A CRT BOX ASM-NM2B.

46. Secure 4109638A CHASSIS ASM-PROCESSOR-NMZB to
4109647A CRT BOX ASM-NM2B with the four (4)
captive screwvws.

47. Connect 41083995A PANEL ASM-BAROMED (B) INTERFACE
to the solencid {hose barb closegt to the front of
the machine) on 41096838A CHASSIS ASM-PROCESSOR-NM2B.

48. Connect 4109491P SWITCH PANEL-NM2B ALARMS to J2 on
4109638A CHASSIS ASM-PROCESSOR-NMZ2B.

49. Connect 4110136A PANEL ASM-NM2B-02 INTERFACE to
J10 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

50. Connect 4108906A PANEL ASM-SPIROMED (B} IF to J9
on 4109638A CHASSIS ASM-PROCESSCOR-NM2B.

51. Connect 4109570A WIRE HARNESS-POWER-NM2B to J5 on
4109638A CHASSIS ASM-PROCESSOR-NM2B.
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PART NUMBER: 4109491P PROCEDURE: REPLACEMENT
DESCRIPTION: SWITCH PANEL-NM2B ALARMS

52.

53.

54.

55.

56.

57.

58.

39.

60.

61l.

62,

63.

64.

65.

66.

67.

£8.

(C)H
Rev.

Connect 4109550A CABLE ASM-RIBBON 14CONDX3.5S to Je
on 4109S638A CHASSIS ASM~PROCESSOR-NM2B,

Connect 4109573A CABLE ASM-RIBBON 15CONDX4.S to J8
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109560A CABLE ASM~RIBBON 20CONDX3.5 to J3
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109490p SWITCH PANEL-NM2B CRT to J! on
4109638A CHASSIS ASM-PRDCESSDR—NM2B.

Connect 4109563A CABLE ASM-RIBBON 14CONDX9.5 to J7
on 4109638A CHASSIS ASM-PROCESSOR-NM2B,

Connect 4109559A CABLE ASM-RIBBON 20CONDX11.5 +to
J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NMZB,

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NMZ2B

Remove the ESD control equipment,

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 41096S0A WIRE ASM-14GA-GRN/YEL 10LG from

4109666A SHELF ASM-CRT BOX-NN2B to 4107068P
ADAPTER-TERM . 250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B, :

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L S5 BO.

Connect any cables disconnected from DATA IN, DATA
OUT, PORT A, or PORT B.

Enable DC BATTERY CBl circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodie Manufacture Service on
the NARKOMED 2B.
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PART NUMBER: 4109629A PROCEDURE: REPLACEMENT
DESCRIPTION: FILTER PANEL & SWITCH ASM NM2B

PART(S) REQUIRED: 4109629A FILTER PANEL & SWITCH ASM

NM2B =
SPECIAL TOOL(S) : ESD CONTROL EQUIPMENT )JJ

1.

2.

10.

11.

12,

13,

14,

15.

16.

17,

18,

(C)
Rev.

Turn the SYSTEM POWER switch toc STAND BY.

Unplug the NARKOMED 2B.

Disable the DC BATTERY CBl circuit breaker.

Remove the seven (7) 7709000F SCR-BTN HD SKT 6-

32X3/8L SS BO securing 4109666A SHELF ASM-CRT BOX-
NMZ2B.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B

and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10OLG
from 4107068P ADAPTER-TERM .2S50X30DEG SINGLE in
4109647A CRT BOX ASM-NMZB.

Remove 4109666A SHELF-ASM CRT BOX-NM2B.

Use ESD precautionary procedures.

Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY

X
ASM-NM2B 2)

Disconnect 4109559A CABLE ASM-RIBBON 20CONDX11.5
from J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnet 4109563A CABLE ASM-RIBBON 14CONDXS. 5
from J7 on 4109683A CHASSIS ASMN-PROCESSOR-NM2B.

Disconnect 4109490P SWITCH PANEL-NM2B CRT from Ji
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109560A CABLE ASM-RIBBON 20CONDX3.5
from J3 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109573A CABLE ASM-RIBBON 1S5CONDX4.5
from J8 on 4109638A CHASSIS ASM-PROCESSOR-NMZ2B.

Disconnect 4103550A CABLE ASM-RIBBON 14CONDX3.5S
from J6 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109570A WIRE HARNESS-POWER-NM2B from
J3 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4108960A PANEL ASM-SPIROMED (B) IF from
J9 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4110136A PANEL ASM-NM2B-02 INTERFACE ég
from J10 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

NAD, Inc. 1988 SERVICE MANUAL

- PAGE 10-67



PART NUMBER: 4109629A

PROCEDURE: REPLACEHMENT

DESCRIPTION: FILTER PANEL & SWITCH ASH NM2B

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47,

48.

49,

30.

S51.

(C)
Rev.

Secure 4109534F PLATE-ALARMS SW PANEL SUPPORT to
4109630A BEZEL ASM-CRT BOX-NMZ2B with the four (4)
7709014P SCR~-BTN HD 4-40X5/16L SSBO.

Position 4109533F PLATE-CRT S5SW PANEL ASM into
4109630A BEZEL ASM-CRT BOX-NMZ2B.

Secure 4109533F PLATE-CRT SW PANEL ASM to 4109630A
BEZEL ASM-CRT BOX-KM2B with two {(2) 7709014P SCR-
BTN HD 4-40X5/16L SSBO.

Poestion the right 4109610A CRT & INSUL ASM-5 IN in
4109647A CRT BOX ASM-NM2B.

Secure 4109610CA CRT & INSUL ASM-5 IN to 4109647A
CRT BOX ASM-NM2B with the four (4) 7709004P SCR-
BTN SKT 6-32X1/4L SS BO.

Postion the new 4105610A CRT & INSUL ASM-5 IN in
4109647A CRT BOX ASM-NMZB.

Secure 4109610A CRT & INSUL ASM-5 }N to 4109647A
CRT BOX ASM-NM2B with the four (4) 7709004FP SCR-
BTN SKT &-32X1/4L S5 BO.

Position the 4109638A CHASSIS ASM-PROCESSOR-NMZB
in 4109647A CRT BOX ASM-NMZ2B.

Secure 4109638A CHASSIS ASM-PROCESSOR-NM2B to
4109647A CRT BOX ASM-NM2Z2B with the four (4)
captive screvws.

Connect 4108996A PANEL ASM-BAROMED (B) INTERFACE
to the solenoid (hose barbk closest to the front of

the machine) on 4109638A CHASSIS ASM-PROCESSOR-NMZ2ZB.

Connect 4109491F SWITCH PANEL-KM2B ALARMS to J2 on
4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4110136A PANEL ASM-NM2B-02 INTERFACE to
J10 on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Connect 4108906A PANEL ASM-SPIROMED (B) IF to J9
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109570A WIRE HARNESS-POWER-NM2ZB teo J5 on
4109638A CHASSIS ASM-PRCCESSOR-NMZ2B.

Connect 4109550A CABLE ASM-RIBBON 14CONDX3.5 to J6
on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Connect 4109573A CABLE ASM-RIBBON 1SCONDX4.5 to J8
on 4108638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109560A CABLE ASM-RIBBON 20CONDX3.5 to J3

NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4109629A FPROCEDURE: REPLACEMENT
DESCRIPTION: FILTER PANEL & SWITCH ASM NN2B

32.

53.

S54.

55.

56.

57.

58.

59.

60.

61.

62,

63.

&4.

65.

on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109490P SWITCH PANEL-NM2B CRT to J1 on
4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 4109563A CABLE ASM-RIBBON 14CONDX9.S to J7
on 4109638A CHASSIS ASM-PROCESSOR-NMZB.

Connect 4109559A CABLE ASM-RIBBON 20CONDX11.5 to
J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NM2Z2B.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L S5 BO.

Connect any cables disconnected from DATA IN, DATA
OUT, PORT A, or PORT B.

Enable DC BATTERY CB! circuit breaker.
Plug the NARKOMED 2B into a live receptacle,.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
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PART NUMBER: 410959638A PROCEDURE: REPLACEMENT
DESCRIPTION: CHASSIS ASM-PROCESSOR-NMZ2B

PART(S) REQUIRED: 4109638A CHASSIS ASM-PROCESSOR-NM2B
SPECIAL TOOL(S) : ESD CONTROL EGUIPMENT

1.

10.

11,

12.

13.

14.

15.

16.

17.

ls8.

{CH
Rev.

Turn the SYSTEM POWER switch to STAND BY.
Unplug the NARKOMED 2B.
Disable the DC BATTERY CB1 circuit breaker.

Remove the seven (7) 7709000P SCR-BTN HD SKT 6-
32X3/8L 55 BO securing 4109666A SHELF ASM-CRT BOX-
NM2B.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B
and disconnect 4105650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAPTER-TERM . 2S0X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

Remove 4109666A SHELF-ASM CRT BOX-NM2B.
Use ESD precautionary procedures.

Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

Disconnect 4109559A CABLE ASM-RIBBON 20CONDX11.S
from J4 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnet 4109563A CABLE ASM-RIBBON 14CONDXS9.5
from J7 on 4109683A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109490P SWITCH PANEL-NM2B CRT from J!
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109560A CABLE ASM-RIBBON 20CONDX3.S
from J3 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109573A CABLE ASM-RIBBON 15CONDX4.5
from J8 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109550A CABLE ASM-RIBBON 14CONDX3.5
from J6 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4109570A WIRE HARNESS-POWER-NM2B from
J5 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4108960A PANEL ASM-SPIROMED (B) IF from
J9 on 4109638BA CHASSIS ASM-PROCESSOR-NM2B.

Disconnect 4110136A PANEL ASM-NM2B-02 INTERFACE
from J10 on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

NAD, Inec. 1988 SERVICE MANUAL
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PART NUMBER: 41096384 PROCEDURE : REPLACENENT
DESCRIPTI(ON: CHASSIS ASH-PROCESSOR-NM2B

19. Disconnect 4109491P SWITCH PANEL-NM2B ALARMS fram
J2 on 41096384 CHASSIS ASM-PROCESSOR-NM2B.

20. Disconnect 41089964 PANEL ASM-BAROMED {B)
INTERFACE +from the solenoid on 4109638A CHAScIS
ASH—PROCESSDR—NHZB.

21. Disconnect and mark any cables that are connected
to DATA IN, DATA OUT, PORT A, or PORT B.

22. Loosen the four (4) captive Ecrews securing

4109638A CHASSIS ASH-PROCESSDR-HH2B to 41096474
CRT BOX ASM-NM2B.

23. Record the serial number of 41096384 CHASS5IS ASM-
PROCESSOR-NM2B being removed.

24. Remove 41096384 CHASSIS ASM-PROCESSOR-NM2B from
4109647A CRT BOX ASM-NM2B.

25. Posgition the new 4109638A CHASSIS ASM-PROCESS0OR-
NM2B in 41096474 CRT BOX ASM-NM2B.

26. Secure 4109638A CHASSIS ASM—PRDCESSOR-NH2B to
captive screws.

27. Connect 4108996A PANEL ASM-BAROMED «(B) INTERFACE
to the solenoid {hose barhb closest to the front of

the machine) on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

28. Connect 4109491p SWITCH PANEL-NM2B ALARMS to J2 on
4109638A CHASSTIS ASM—PROCESSDR—NH2B.

29. Connect 41101364 PANEL ASM-NM2B-02 INTERFACE to
J10 on 41096384 CHASSIS ASM-PROCESSOR-NM2B.

30. Connect 41083064 PANEL ASM-SPIROMED (B IF to J9
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

31l. Connect 4109570A WIRE HARNESS-POWER-NM2B to J5 on
4109638BA CHASSIS ASM-PROCESSOR-NM2B.

32. Connect 41095504 CABLE ASM-RIBBON 14CONDX3.5 to J6&
on 4109638A CHASSIS ASM-PROCESSOR-NM2E.

33. Connect 4109573A CABLE ASM-RIBBON 15CONDX4.S to J8
on 410963BA CHASSIS ASM-PROCESSOR-NMZBE.

34. Connect 4109560A CABLFE ASM-RIBBON 20CONDX3.5 to I3
On 4109638A CHASSIS ASM-PROCESSOR-NM2B.

35. Connect 4109430P SWITCH PANEL-NM2B CRT to J1 on
4109638A CHASSTS ASM-PROCESSOR-NM2B.

(C) NAD, Inc. 19as SERVICE MANUAL
Rev, -- PAGE 10-72



PART NUNMBER: 4109638A PROCEDURE: REPLACEMENT
DESCRIPTION: CHASSIS ASH-PROCESSOR-NNZ2B

36. Connect 4109563A CABLE ASM-RIBBON 14CONDX9.5 to J7
on 4109638A CHASSIS ASM-PROCESSOR-NM2B.

-~

|\“

37. Connect 4109359A CABLE ASM-RIBBON 20CONDX11.5 to “)
J4 on 4109638A CHASSIS ASM-PROCESSCOR-NMZ2B.

38. Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NMZB.

39. Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B

40. Remove the ESD control eqguipment.

41. Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

42. Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B. .

43. Install 4109666A SHELF ASM-CRT BOX-NM2ZB.

44. Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L 5SS BO.

45. Connect any cables disconnected from DATA IN, DATA zg
OuUT, PORT A, or PORT B. '

46. Enable DC BATTERY CBl circuit breaker.
47. Plug the NARKOMED 2B into a live receptacle.

48. Perform a complete Periodic Manufacture Service on
the NARKOMED 2B.
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PART NUMBER: 41096939M

PROCEDURE: REPLACEMENT

DESCRIPTION: FIRMWARE-NM2B

PART(S) REQUIRED: 4109699M FIRMWARE-NMZB

SPECTAL TOOL(S)

4109733P INSTR MAN-NMZ2B
ESD CONTROL EQUIPMENT

10.

11,

12,

13.

14,

15.

16.

17.

{C)
Rev.

Turn the SYSTEM POWER switch to STAND BY.
Unplug the NARKCMED 2B.
Disable the DC BATTERY CBl circuit breaker.

Remove the seven (7) 7709000FP SCR-BTN HD SKT G-
32X3/8L S5 BO securing 4109666A SHELF ASM-CRT BOX-
NM2ZB.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2ZB
and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 410706BFP ADAPTER-TERM .250X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

Remove 4109666A SHELF-ASM CRT BOX-NM2B.
Use ESD precautionary procedures.

Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

Remove the two (2) 7709000P SCR-BTN HD SKT 6-
32X3/78L S5 BO securing the front of 4109538F
COVER-PROCESSUOR CHASSIS-NM2B,

Loosen the twe (2) 7709004P SCR-BTN HD SKT 6-
32X1/4L 55 BO gecuring the rear of 4109538F COVER-
PROCESSOR CHASS5IS-NMZ2B,

Slide 4109538F COVER-PROCESSOR CHASSIS-NM2B
towards the front of NARKOMED 2B.

Remove 4109538F COVER-PROCESSOR CHASSIS-HM2B.

Record the version of 4109699M FIRMWARE-NMZB to be
removed.

Carefully remove 4109699M FIRMWARE-NM2B from U33
socket.

Record the version of 4109699M FIRMWARE-NM2B to be
installed.

Insert the new 4109699M FIRMWARE-NM2B into U33
socket

NAD, Inc. 1388 SERVICE HANUAL
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PART NUNBER: 4109699n PROCEDURE : REPLACEMENT

DESCRIPTION: FIRMWARE-NM2B

18.

19,

20.

21.

22.

23.

24,

23.

26.

27.

28,

29.

30,

31.

32.

33.

34,

r____H_m_h_“MMj
{_> l) E

IR N o

e [ |

[
INDEX NOTCH WITH PRINTED CIRCUIT BOARD
FRONT OF THE NARKOMED 2B

Check all pine to verify they are in the socket,

Slide 4109538F COVER*PROCESSDR CHASSIS-NM2B under
the two (2) 7703004P SCR~BTN HD SKT 6-32X1/4L sg BO.

Secure the front of 4109538F COVER PROCESSQOR
CHASSIS-NM2B with the tyo (2) 77093000P SCR-BTN HD
6-32X3s8L sg5 BO.

Tighten the two (2) 7709004pP SCR-BTN HD 6-32X1/4L
58 BO (do not over tighten).

Connect 717 BATTERY on 4109634A POWER SUPPLY ASM-
NM2B,

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NMZ2B

Remove the Egp contrpl equipment,

Pogition 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B,

ASM-NM2R,
Install 4109665a SHELF ASM-CRT BOX-NM2B,

Secure 41096664 SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000p SCR-BTN HD SKT 6-32X3/8L sSS gQO.

Enable DC BATTERY CB1 Circuit breaker.

Perform a complete Periocdic Manufacture Service an
the NARKOMED 2B.

Remove the old 4109733P INSTR MAN-NM2B from
4109734A BINDER & INSTR ASM-NMZR.

Inaert the new 4108733p INSTR MAN-NM2ZB into
41097344 BINDER & INSTR ASM-NM2B.

(C) NAD, Inc. 1388 SERVICE MANUAL
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PART NUMBER: 4110136A PROCEDURE: REPLACEMENT
DESCRIPTION: PANEL ASH-NM2B-02 INTERFACE

PART(S) REQUIRED: 4110136A PANEL ASM-NM2B-02 INTERFACE

SPECIAL TOOL{S) : ESD CONTROL EQUIPMENT ‘ﬁi
1. Turn the SYSTEM POWER switch to STAND BY.
2. Unplug the NARKOMED 2B.
3. Disable the DC BATTERY CBl circuit breaker.
4. Remove the seven (7)) 7709000P SCR-BTN HD SKT 6-
32X3/8L SS BO securing 4109666A SHELF ASM-CRT BOX-
NMZB.
5. Lift the rear of 4109666A SHELF ASM-CRT BOX-RM2ZB
and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAPTER-TERM . 250X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.
6. Remove 4109666A SHELF-ASM CRT BOX-NMZB.
7. Use ESD precautionary procedures.
8. Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NMZB.
g. Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2Z2B )
)
10. Disconnect 4110136A PANEL ASM-0O2ZMED-NM2B-02
INTERFACE terminal from J10 on 4109638A CHASSIS
ASM-PROCESSOR-NM2B
11. Disconnect 4106363A SENSOR ASM-02MED from 4110136A
PANEL ASM-0OZMED-NM2B INTERFACE.
12. Remove the four (4) 7709014P SCR-BTN HD SKT 4-
40x5/16L 5SS BO gecuring 4110024F COVER-INTERFACE
HOUSING-NM2B,
13. Remove the two (2) 7709004P SCR-BTHN HD SKT 6-
32x1/4L SS BO securing 4110136A PANEL ASM-NM2B-02
INTERFACE.
14. Remove the one (1) 7701008P SCR-CAP SKT HD 6-
22X3/8L securing 4110136A PANEL ASM-NM2B-02
INTERFACE ground vires.
1S. Feed the cable from 4110136A PANEL ASM-NM2B-02
INTERFACE through 4107047P CLIP-POWER 3/8 0O and
down 4108785F CONDUIT WELD ASM-CABLE.
NOTE: If a "fish" is attached to the 02Med
interface cable and fed through the
canduit weld asm-cable before it is éﬁ
removed it will make it easier to install -/
the new cable asm. A 22 gauge wire 60
{C) NAD, Inc. 15988 SERVICE MANUAL
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PART NUMBER: 411013€A PROCEDURE: REPLACEMENT

DESCRIPTION: PANEL ASM-NM2B-02 INTERFACE

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31,

32,

(C)
Rev,

inches long works well for this,

Remove the defective 4110136aA PANEL ASM-NMZ2B-02
INTERFACE.

Feed the cable from the new 4110135A PANEL ASM-
NM2Z2B-02 INTERFACE up 410878SF CONDUIT WELD ASM-
CABLE through 4:107047pP CLIP-POWER 3/8 0 to
4109638A CHASSIS ASM-PROCESSOR-NM2B.

Connect 41100136 PANEL ASM-NM2B-02 INTERFACE
terminal to J10 on 41096384 CHASSIS ASM-PROCESSOR-
NM2B.

Secure 4110136A PANEL ASM-NM2B-02 INTERFACE with
two (2) 7709004P SCR-BTN HD SKT 6-32X1/41. S5 BO.

Connect 4110136A PANEL ASM-NM2B-02 INTERFACE
ground wires using one (1) 7701008P SCR-CAP SKT HD
6-32X3/8L SS.

Inetall 4110024F COVER-INTERFACE HOUSING-NM2B wvith
four (4) 7709014P SCR-BTN HD SKT 4-40X5/16 S5 BO.

Connect 4106363A SENSOR ASM-02MED to 4110136aA
PANEL ASM-NM2B-02 INTERFACE.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NM2B.

Connect J1 AC POWER on 410396344 POWER SUPPLY ASHM-
NM2ZB

Remove the ESD control equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B,

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
41039666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .2S5S0X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
{7) 7709000P SCR-BTN HD SKT 6-32X3/8L 5SS BO.

Enable DC BATTERY CB! circuit breaker.
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B,

NAD, Inc. 1988 SERVICE MANUAL
- PAGE 10-78



PART KUMBER: 4108996A PROCEDURE: REPLACEMENT
DESCRIPTION: PANEL ASM-BAROMED{(B)INTERFACE

PART(S) REQUIRED: 4108996A PANEL ASM-~BAROMED (B)

INTERFACE

SPECIAL TOOL(S) : ESD CONTROL EQUIPMENT

10.

11.

12.

13.

14.

15.

{C)
Rev.

Turn the SYSTEM POWER switch to STAND BY.
Unplug the NARKOMED Z2B.
Disable the DC BATTERY CBl circuit breaker.

Remove the seven (7)) 7709000P SCR-BTN HD SKT 6&-
32X3/8L 55 BO securing 4109666A SHELF ASM-CRT BOX-
NM2B.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NM2B

and dieconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068F ADAPTER-TERM .250X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

Remaove 4109666A SHELF-ASM CRT BOX-NM2B.

-

Use ESD precautionary procedures.

Disconnect J1 AC POWER on 4103634A POWER SUPPLY
ASM-NMZB.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NMZ2B

Cut 4106068P TIE STRAP-.09W X 4-1/8 BLACK for the
1/8ID home at 4102164P FTG-RED-1/16ID TO 1/8ID
HOSE.

Dizconnect the 1/8ID hose from 4102164A FTG-RED-

1/16ID X 1/8ID HOSE.

NOTE: Becarefull not to break the plastic hose
barb on the solencid.

Disconnect 4109368A HOSE ASM-PATIENT PRESS 38L or
4108528A HOSE ASM-PRESS ALARM W/LUER from 4108996A
PANEL ASM-BAROMED (B) INTERFACE.

Remove the four (4) 7709014P SCR-BTN HD SKT 4-
40x5/16L SS BO securing 4110024F COVER-INTERFACE
HOUSING-NMZB.

Remove the two (2) 7709004P SCR-BTN HD SKT 6-
32x1/4L SS BO securing 4108996A PANEL ASHM-
BAROMED(B} INTERFACE.

Feed the hose from 4108996A PANEL ASM-BAROMED(B)

INTERFACE through 4107047P CLIP-POWER 3/8 O and

down 4108785F CONDUIT WELD ASM-CABLE.

NOTE: If a "fish" is attached to the Baromed hose
and fed through the conduit weld asm-cable
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PART NUNBER: 410899GA PROCEDURE: REPLACEMENT

DESCRIPTICN: PANEL ASH-BAROMED(B) INTERFACE

16.

17.

18.

19,

20.

21.

22.

23,

24,

25.

26.

27.

28,

29,

30.

31.

32.

(C)
Rev,

before it is removed it will meke it easier
to install the new cable asm. A 22 gauge
wire 60 inches long works well for this.

Remove the defective 4108996A PANEL ASM-BAROMED(B)
INTERFACE.

Feed the home from the new 4108996A PANEL ASM-
BAROMED(B) INTERFACF up 4108785F CONDUIT WELD ASM-
CABLE through 4107047P CLIP-POWER 3/8 0 to
4109638A CHASSIS ASM-PROCESSOR-NM2B,

Connect the 1/8ID home to 4102164P FTG-RED-1/16ID
TO 1/8ID HOSE.

Install 4106068P TIE STRAP-.09W X 4-1/8L BLACK to
secure the 1/81ID hose.

Secure 4108996A PANEL ASM-BAROMED(B) INTERFACE
with two (2) 7709004P SCR-BTN HD SKT 6&-32X1/4L 55
BO.

Install 4110024F COVER-INTERFACE HOUSING-NM2B with
four (4) 7709014P SCR-BTN HD SKT 4-40X5/16 55 BO.

Connect 4109368A HOSE ASM-PATIENT PRESS 38L or
4108528A HOSE ASM-PRESS ALARM W/LUER to 4108996A
PANEL ASM-BAROMED (B) INTERFACE.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASM-
NM2B.

Connect J1 AC POWER on 4109634A POWER SUPPLY ASM-
NM2B. .

Remove the ESD control equipment.

Position 4103666A SHELF ASM-CRT BOX-NMZB on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from

4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM .250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B.

Secure 4109666A SHELF ASM-CRT BODX-NM2B with seven
(7) 7709000P SCR-BTN HD SKT 6-32X3/8L 55 BO.

Enable DC BATTERY CBl circuit breaker,.
Plug the NARKOMED 2B into a live receptacle.
Perform a complete Periodic Manufacture Service on

NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4108996A PROCEDURE:
DESCRIPTION: PANEL ASM-BAROMED(B)INTERFACE

REPLACEMENT

the NARKOMED 2B.

(C) NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 41085960A

PROCEDURE: REPLACEMERT

DESCRIPTION: PANEL ASH-SPIROMED(B) IF

PART{S) REGUIRED: 4108960A PANEL ASM-SPIROMED(B) IF
SPECTAL TOOL{(S) : ESD CONTROL EQUIPMENT

10.

11,

12,

13.

14,

15.

(C)
Rev.

Turn the SYSTEM POWER switch to STAND BY.
Unpliug the NARKOMED 2B.
Disable the DC BATTERY CBl circuit breaker.

Remove the seven (7)) 7709000P SCR-BTN HD SKT 6-
32X3/8L SS BO securing 4109666A SHELF ASM-CRT BOX-
NMZB.

Lift the rear of 4109666A SHELF ASM-CRT BOX-NMZB
and disconnect 4109650A WIRE ASM-14GA-GRN/YEL 10LG
from 4107068P ADAPTER-TERM .250X30DEG SINGLE in
4109647A CRT BOX ASM-NM2B.

Remove 4109666A SHELF-ASM CRT BOX-NMZ2B.

Usee ESD precautionary procedures.

Disconnect J1 AC POWER on 4109634A POWER SUPPLY
ASM-NM2B.

Disconnect J7 BATTERY on 4109634A POWER SUPPLY
ASM-NM2B

Disconnect 4108960A PANEL ASM-SPIROMED(B) IF
terminal from J9 on 4109638A CHASSIS ASM-
PROCESSOR-NMZB

Disconnect 4106362A SENSOR ASM-SPIROMED from
4108360A PANEL ASM-SPIROMED(B) IF.

Remove the four (4) 7709014P SCR-BRTN HD SKT 4-
40x5/716L SS BO securing 4110024F COVER-INTERFACE
HOUSING-NM2B.

Remove the two (2) 7709004P SCR-BTN HD SKT 6&6-
32x1/4L S5 BO securing 4108960A PANEL ASM-
SPIROMED(B) IF.

Remove the one (1) 7701008P SCR-CAP SKT HD 6-
32X3/8L mecuring 4108960A PANEL ASM-SPIROMED(B) IF
ground wires,.

Feed the cable from 4108960A PANEL ASM-SPIROMED(B)
IF through 4107047P CLIP-POWER 3/8 0 and down
4108785F CONDUIT WELD ASM-CABLE.

NOTE: If a "fish" is attached to the Spiromed
interface cable and fed through the conduit
weld asm-cable before it is removed it will
make it easier to install the new cable asm.
A 22 gauge wire 60 inchee long works well

NAD, Inc. 1988 SERVICE MANUAL
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PART NUMBER: 4108960A PROCEDURE: REPLACEMENT

DESCRIPTION: PANEL ASH-SPIROMED(B) IF

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

27.

28,

29,

30.

31,

32.

C)
Rev.

for this.

Remove the defective 4108960A PANEL ASM-
SPIROCMED{(B) IF.

Feed the cable from the new 4108825A PANEL ASM-
SPIROMED(B) IF up 4108785F CONDUIT WELD ASM-CABLE
through 4107047P CLIP-POWER 378 0 to 41096384
CHAS5IS ASM-PROCESSOR-NM2B,

Connect 41100136 PANEL ASM-NM2B-SPIROMED(B) IF
terminal to J9 on 41096384 CHASSIS ASM-PROCESSOR-
NMZB.

Secure 4108360A PANEL ASM-SPIROMED(B) IF with
two (2) 7708004P SCR-BTN HD SKT 6-32X1/4L SS BO.

Connect 4108960A PANEL ASM-NM2B-SPIROMED(B) IF
ground wires using one (1) 7701008P SCR-CAP SKT HD
6-32K3/8L S5,

Install 4110024F COVER-INTERFACE HOUSING-NM2B wvith
four (4) 7709014P SCR-BTN HD SKT 4-40X5/16 SS BO.

Connect 4106362A SENSOR ASM-02MED to 41089604
PANEL ASM-SPIROMED(B) IF.

Connect J7 BATTERY on 4109634A POWER SUPPLY ASHM-
NM2B. .

Connect J1 AC POWER on 41059634A POWER SUPPLY ASM-
NMZ2B

Remove the ESD cbntrol equipment.

Position 4109666A SHELF ASM-CRT BOX-NM2B on top of
the NARKOMED 2B.

Attach 4109650A WIRE ASM-14GA-GRN/YEL 10LG from
4109666A SHELF ASM-CRT BOX-NM2B to 4107068P
ADAPTER-TERM . 250X30DEG SINGLE in 4109647A CRT BOX
ASM-NM2B.

Install 4109666A SHELF ASM-CRT BOX-NM2B,

Secure 4109666A SHELF ASM-CRT BOX-NM2B with seven
(7) 7709000FP SCR-BTN HD SKT 6-32X3/8L SS BOD.

Enable DC BATTERY CBl circuit breaker,
Plug the NARKOMED 2B into a live receptacle.

Perform a complete Periodic Manufacture Service on
the NARKOMED 2B,

NAD, Inc. 13588 SERVICE HNANUAL
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NARKOMED 2B ANESTHESIA SYSTEN
HONITORING SYSTEN

THREADED HOSE
FITTINGS FOR
GAUGE AND CUFF

- SPHYGMOMANOMETER
GAUGE

<~ LUER FITTING

INFLATION BULB

e (&)

@ N ——

FIGURE. 10-17: MANUAL SPHYGNOMANOMETER
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NARKOMED 2B ANESTHESIA SYSTEM
MONITORING SYSTEN

In typical usage, the Manual Sphygmomanometer will not
require any further cleaning than wipe down with a
liquid disinfection agent. However, if further
disinfection is required, the sphygmomanometer gauge
assembly, hoses, and blood pressure cuff may he
removed from the anesthesia machine and sterilized
with ethylene oxide gas, followed by appropriate
aeration as per the sterilizer manufacturer’s
instructions.

NOTE: The gauge assembly cannot withstand the heat of
autoclaving, and therefore must NOT be zuto-
claved.
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