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SAFETY

A This symbol on the unit indicates that some
hazard might be present. Relevant information
fupplied in this operation manual.

Design and construction
The Dynascope DS - 3300 system are designed to be
classified as IEC 601-1 class I type CF.

Preventive maintenance

The purpose of preventive maintenance is to eliminate
future problems and keep instrument a condition pro-
viding completely safe, satisfactory recordings.
Preventive maintenance should be carried out once a
year as prescribed in the Service Manual for the
Dynascope DS - 3300 system.

Before using the instrument, always ensure that the unit

ws no signs of damage.

Jiediate maintenance has to be carried out :

f the instrument was subject to extreme mechanical
stress, e.g. after a heavy fall.

@ If the instrument was subject to spill of liquids.

@ If the function of the instrument seems to be
disturbed.

@ If parts of the enclosure of the instrument are
cracked, removed or lost.

@ If any connector or cord shows signs of deterio-

ration.

Leakage current

All ECG wires, electrodes, transducers, and connectors
(plus their amplifiers) connected to the patient are
gadanically isolated from the rest of the instruments
' aﬁom ground.

This isolation, which has been incorporated to ensure
the patient’s safety, is bypassed if the electrodes on the
patient cable come into contact with any metal object or
other electrically conductive object (such as your bare
hands).

A shock hazard then arises, regardless of whether the
objects are ground or not.

Non-explosion-proof

The Dynascope 3300 system are not designed for
operation in areas in which there is a risk of explosion.

Cleaning and disinfection

Electrodes and electrode cables

For disinfection, the electrodes and electrode cables
should be rubbed with a swab or cloth moistened with a
formaldehyde solution, such as Cidex 5% or Formalin
1.5%.

Under no circumstances may the electrode cables be
immersed in any cleaning fluid.

Nor may they be subjected to hot sterilization with
water, steam or air or to ether sterilization.

Monitor

The instrument cabinet may be cleaned and disinfected
in the following manner:

Cleaning : Rub the unit with a cleaning cloth moist-
ened with water to which an ordinary household clean-
ing agent can be added if necessary. But never use ether
or benzine.

Disinfection : Thoroughly spray the cabinet with
Formalin 1.5 % or a similar product.

Defibrillation protection

The unit can remain connected to a patient during
defibrillation. The patient cable and input circuits are
designed so the units is not damaged even if defibril-
lator electrodes come into contact with the ECG elec-
trodes during defibrillation.

Note : This defibrillation protection is effective only if
the correct patient cable supplied with the instrument is
used.

High-frequency surgery

The Dynascope 3300 system may be used during
surgical operation, provided that cautionary instructions
in the operator’s manual for the electrosurgical knife
are strictly observed, especially attention being paid to
the placement of the counter-electrode plate.

If not observed, the high-frequency energy of electro-
surgical knife may cause a skin burn at the site of an
ECG electrode or damage the instrument.
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Notes to Users

This operator’s manual gives a description of the fully - provided system.
Therefore, select and read the items related to your system composition.
Also, before operating the system, read this operation manual carefully for

correct operation.

Paper handling precautions

Since the instrument uses a highly-sensitive paper, take

the following precautions.

@® Do not expose to direct or leave it in a high-
temperature room.

@ Do not keep it under a fluorescent lamp for a long
period of time.

@ Do not use PVC film for filling.

@ If a recorded paper is stored for a long period of
time while touching another record, waveforms may
be copied on each other.

Repairs and subsequent modifications
As a manufacturer of electromedical instruments, we,
FUKUDA DENSHI can only assume responsibility for
the safety features of the instrument in those cases in
which maintenance, repairs and modifications have
been carried out by us or agencies expressly authorized
by us and in which components affecting the safety of
the instrument have been replaced by original spare
parts in the event of failure.

Furthermore, when such work is carried out we advise
you to get a certificate from the persons carrying out the
work indicating the type and extent of the work, includ-
ing details about any changes in the rated data or
operating range.

The certificate should specify the data when the work
was carried out and the name of the firm and include a
signature.




PREFACE

This operator’s manual is for the DS- 3300 when used as a Telemetry Bedside Monitor.
) The manual consists of three sections:

1. Basic Operation

Introduction of the fundamental displays.
Measurement methods for the fundamental parameters in the basic display mode.

2. Applied Operations

General description and features.
Name of each part and it’s function.
Preparation.

Screen display and operation.
Specifications.

3. Installation
Connection and installation of related instruments.

Materials required for connection and installation.
Pin assignment for external connectors.

The Basic Operation section of this manual is prepared using heavy duty pages so they can be
removed and used as a daily reference during operation of the Telemetry Bedside Monitor.

The Applied Operation section of this manual provides more detailed information for the DS~ 3300

‘ Telemetry Bedside Monitor such as the set- up and preparation for operation.

% Read this section thoroughly so you are familiar with the detailed operation and functions of the
monitor controls.

The Installation section of this manual provides details for the installation of the DS~ 3300 Telemetry
Bedside Monitor, the connections to the communications network and the connections for external
recording devices.
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1. GENERAL DESCRIPTION

‘ The DynaScope DS~ 3300 BMT system is a telemetry bedside monitor. It allows the nursing staff

to monitor ECG, respiration, blood pressure and/or body temperature according to each individual

patient situation. The system is composed of a multi- parameter telemetry transmitter (LX- 3311,
LX- 3312 or LX- 3313), a multi- parameter telemetry receiver (LW - 3311), the main monitor (DS-

3300), and recorders (AU- 3310 and / or AU- 3320).

The main monitor provides a 12- inch touch- sensitive screen for utmost ease of operation. A local

area network (LAN) permits a monitoring configuration in the hospital using multiple units of the DS-

3300.

Bedside Monitor

DS-3300 \\

o 00 000 G

==

——— 2-channel Recorder
AU-3310

=

P Y

.‘\
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Multi- parameter
Telemetry Receiver
LW-3311

pusaooan 00

6- channel Recorder
3l AU-3320

) Cart OT-33: Standard type

7 OT-34: Deluxe type

Multi- Parameter
Telemetry Transmitter
LX-3311

LX-3312

LX-3313




2. EASY OPERATION!
|

A touch screen display is employed in the DS- 3300 to allow for extremely easy operation.

.) The number of fixed switches is limited to seven, located at the right of the display. The touch keys

are used to reduce the number of mechanical switches and are labeled to clearly indicate their
function.

The seven fixed switches are:

ALARM | | INITIAL REC | | copY,/
RESET | |pispLay| |FUNCTION| | SETUP STOP stop | |ON/OFF

These seven switches are typically sufficient for daily operation !

'ﬁt‘

Pushing the INITIAL DISPLAY switch always returns the display to the initial display.

e e

The touch keys shown on the display appear like this: @

The individual touch keys are only displayed when they are needed.
When a key is pushed, a sound is generated to indicate acceptance of the operation.

L
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3. BASIC OPERATION

The basic operation of the DS- 3300 patient monitor is realized with the seven dedicated switches
‘ on the right of the display and the touch keys shown on the display itself. The diagram below shows

the operation of the seven fixed switches:

INITIAL
DISPLAY
FUNCTION’
ﬂ

REC/STOP

[ ]

———

il
!

ON/OFF

@ The main power switch is located on the rear panel of the DS- 3300.

Telemetry Bedside Monitor 4L2275

Stops alarm sound.

Returns the monitor to the
Initial Display.

Displays the FUNCTION

menu.

Displays the SET UP menu.

Records waveforms.

Copies information as
displayed on the screen when
the AU - 3320 recorder is
used.

When the main power switch
is turned ON, this switches on
or off the power.

Push for 2 or more seconds to
switch off.




4. DISPLAYS

There are three main screen displays for the DS- 3300.

1. INITIAL DISPLAY : This is for daily patient monitoring. The fundamental functions for
monitoring are all contained in the INITIAL DISPLAY.

2. FUNCTION DISPLAY : Other FUNCTIONS of the monitor, such as trend, recall, hemodynamic
calculations etc. are controlled here.

3. SET UP DISPLAY : Display ON/OFF, clock setting and other functions are controlled through
this switch.

Operation of these three switches produces useful menus on the display. The desired function is then

selected via the touch keys.
All touch keys are displayed with an eight sided border and look like this: @

When a key is pressed, a tone is heard to confirm operation.

The menu selections for the three switches described above are outlined below.

.

{

=

INITIAL
DISPLAY FUNCTION SET UP

For daily patient Displays Function Displays Set Up
monitoring menu

LZ_O[]DUDU[]

g

(

RN I TTT) " T 3048 P w1

T B0y bbb FUNCTICH KENU: St EATI. ) . SET UP NENU:SELEET DESIRED OFERATIaN.
R g o T e @EY 1oty
L T2a ¢ ‘

vo10 @ BN ATRND) (TENPLATE ISP ON/GFF) GNEEP_SPEED) 6OUNO/DR IGHT)

[ X RECORD) (SUNNARY } PATIENT NANE) GRRUYTUNTA) CRANKEL SEL) (BP LABEL)

ANAVAVAVIN /\’

cag/0ck suEep .

PACER ON/OFY)

- 37.018

1455\ \VAVAVAN:
[ T A ()

(G0

(esig)
(RECALL ) ( (KEv Lock ) (REC SET-UP )
AIN (TREND ) ( (D1SP ON/OFF ) (PERIODIC REC)
FREEZE/RELEASE (REC & TREND )  (HEMODYNAMICS ) (SWEEP SPEED )  (RECORDER SEL)
LARM (TEWPLATE ) (PROFILE ) (SOUND/BRIGHT)  (TIME SET )
THER-B GEY D ) (PATIENT NAME) ( )
(Z DISPLAY ) (CRG/OCRG ) (ARRHYTHMIA ) (1C CARD RAY )
(Z RECORD ) (SLEEP ) (CHANNEL SEL ) (DATA CLEAR )

(8P LABEL ) (PRE-SET )
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>

X iooss—sq
@

Telemetry Bedside Monitor 4L.2275




1. Make sure the monitor has the telemetry 2. Attach Electrodes
receiver connected and an antennga installed

.r-‘and the power is turned on. (D) CC5 Lead

\
i

Green

@wﬁf{é"‘“m@, i

Similar to V5 lead
(2) Simulateq L I and I Leads

I Lead

T —CF

White

3. Connect leadwires to electrodes,

4. Turn the
Snap the tip

of leadwire to the center of lead cabl

electrode and

transmitter on, then connect the
slightly swing the leadwire left
and right.

e to the transmitter.,

X

/, W
\ ’ \

/
/ \
7 \
7, _/'\\

HR measurement range:
12to 300 beats/minute,

\
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ECG MONITORING

[ To verify CALIBRATION From INITIAL DISPLAY Push CAL

SR PL RPN

Calibration waveform is displayed.

[ To adjust Gain From INITIAL DISPLAY Push GAIN

Select GAIN

Adjust waveform position.

= J

[ To FREEZE waveform From INITIAL DISPLAY Push FREEZE/RELEASE |

bl bl

Push FREEZE/RELEASE
All waveforms frozen again to RELEASE.

(FREEZE/{%@LEASB

N

( To set ALARM From INITIAL DISPLAY Push ALARM

You can select alarm ON/OFF, Push the LIMITS key and set alarm limits.
SUSPEND or LIMITS. The left side of the display selects ON/OFF
e %_‘W == for each parameter.
. 60 el 5025
: 25 - @ ‘ o ALARM @A 7% ".;"

10 GUsP) (amm - - O O (UT) O O

ikis

Lower limit is set with the <= => keys on the
1 ] left, upper limit with <= => keys on the right.
1 154 j = Auto key adjusts HR limits to 20 below and

(GO TR N 40 above current rate.

n 37.01428

" To select LEAD From INITIAL DISPLAY Push LEAD

The lead selection window will appear,
thereby allowing you to select lead/s.
Selection is effective only if the trans-
mitter is the LX- 3312 which features
dual ECG output.

: Refer to “6.1 (6) LEAD SLECTION”
(DI G ST G GO of Applied Operation.

)
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RESPIRATION MONITORING

1. Make sure the monitor has the telemetry 2. Attach a Resprode to the patient.
Select a location that is not affected by excess

‘ receiver connected and an antenna installed
and the power is turned on. patient motion. The area above the liver is
recommended for most cases.

Resprode
TR-04

o 00 0000 /
|

\

'3 Connect the cable of the Resprode to the
transmitter and turn the transmitter on.

Note: The ECG lead cable must be connected to the
transmitter. It serves as the transmitting antenna.

tl’ush the INITIAL DISPLAY switch.
INITIAL DISPLAY for daily monitoring.

93 03/12 16:27:51 BED- 1 JOHN

K Respiration measurement range:
4 to 150 breaths/minute.

2
5
aowan | 2 153

AL ARNJFREEZB/RELEASE[G A 1 N
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RESPIRATION MONITORING

[ To adjust Gain From INITIAL DISPLAY Push GAIN )
Select GAIN
- Adjust waveform position.
\ 37 03 /\\j\ J p
\ J
[ To FREEZE waveform From INITIAL DISPLAY Push FREEZE/RELEASE )
-
@REEZE /ggs SE] NN N VANV~
All waveforms frozen Push FREEZE/RELEASE
again to RELEASE.
.

(" To set ALARM From INITIAL DISPLAY Push ALARM )

Push the LIMITS key to set alarm limits.

You can select alarm ON/OFF, The left side of the display selects ON/OFF
SUSPEND or LIMITS. for each parameter.
AT /Ggwmﬂ w; som T:] . R ININ: s @ iy
{ D% emm oD - @ B RR) (@ ®)
e om i Lower limit is set with the <= => keys on the
Croms o AN left, upper limit with <= => keys on the right.
] ‘ : J Push the RR key and the time period for
@15 VA APNEA(APN) can be set.

N\ 4

Respiration alarm limit range: 5 to 120 breaths/minute.
Apnea detection range: 1 to 40 seconds.

Telemetry Bedside Monitor 412275




BLOOD PRESSURE MONITORING

AaKke sure the monitor has the telemetry
receiver connected and an antenna installed
and the power is turned on.

2. Have the BP monitoring kit ready for use.

@ Do not generate bubbles during assembly
or this will take time.

To avoid bubbles, allow the solution to drip naturally
without pressure and fill each part with solution.

Allow 2 or 3 drops of solution to contact the diaphragm.
Connect the transducer to the transmitter and turn power
to the transmitter ON.

As time passes minute bubbles will migrate together,
creating a large bubble that interferes with monitoring.
Check the transducer set up about 30 minutes after
monitoring begins and periodically there after.

Flush the solution by pressing lightly on the chamber
when a bubble is present. Do not press too hard or a
bubble will be generated.

, ‘:’V atch for the following during monitoring:

4. Turn the transmitter on. Then, open the
blood pressure circuit to the atmosphere
and push the ZERO balance button on the
transmitter.

Note: The ECG lead cable must be connected |
to the transmitter. It serves as the
transmitting antenna.

5. Push INITIAL DISPLAY switch.

Telemetry Bedside Monitor 4L2275

Blood Pressure measurement range:
— 50 to 300mmHg

INITIAL DISPLAY for daily monitoring.

O




BLOOD PRESSURE MONITORING

‘“ (" To verify CALIBRATION From INITIAL DISPLAY Push CAL

B Push CAL key and a calibration waveform is
superimposed on the BP waveform.
M S R Step are at zero and full scale.

Figure at left is for 50 mmHg full scale.

(" To adjust Gain From INITIAL DISPLAY Push GAIN

T e g som

L 60 ok (= k=l | Select pressure scales from the list below.

m 28 L mmrie
\ N (2o o0)200)300

L 15 woma 8
L ) G s 1

(" To FREEZE waveform From INITIAL DISPLAY Push FREEZE/RELEASE

[FREEZE/%EASE] N W

All waveforms frozen Push FREEZE/RELEASE
L again to RELEASE.

(" To set ALARM From INITIAL DISPLAY Push ALARM

‘ You can select alarm ON/OFF,  pysh the LIMITS key to set alarm limits. The left side
: SUSPEND or LIMITS. of the display selects ON/OFF for each parameter.

R 20 0 60 80 100
gy = | |BP1 ALARM | 2

Y25 ¢ GEEM o) ‘: @@[M:@@

Paed

GUsE) (s
Lower limit is set with the <= => keys on the left, upper
limit with <= => keys on the right.

Push S to change to DIASTOLIC limits. Then push D
for the MEAN limits. Push M to return to SYSTOLIC.

_/
Blood Pressure alarm limit range: 0- 300 mmHg.

Telemetry Bedside Monitor 4L2275
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BODY TEMPERATURE MONITORING

1. Make sure the monitor has the telemetry
receiver connected and an antenna installed
and the power is turned on.

o 00 000 O

2. Attach the body temperature sensor(s) to
the patient.

3. Type and location for the body temperature
Sensors.

4. Turn the transmitter on and connect the
cable of temperature sensor to the
LX- 3313 transmitter, either directly or via
the dual transducer adaptor.

0
409J 402J 401J Caution:
for body for rectum for rectum | | The ECG lead cable must be connected. It
surface (infant) (adult) serves as the transmitting antenna.
. 5. Push INITIAL DISPLAY switch.
INITIAL DISPLAY for daily monitoring.
P OR XSETEL ppD- 1 JONN e
5, 80 A
N 24 50
0w |
Body Temperature i
measurementrange: N Y =
.~ 10 to +50 degrees Centigrade. MM‘
n 37. 0 45238
M LEFRAVAVAVAVAN
(huarWrgeze/ReLEasE(G A LN] caL )

Telemetry Bedside Monitor 4L2275
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BODY TEMPERATURE MONITORING

s

N

You can select alarm

Push the LIMITS key and set alarm

ON/OFF, SUSPEND or limits.
LIMITS.
. ‘66,:13%”“"‘—-_;% . TEMP ALARM | 3a. o @inamim 20D 0. 0

n 37. 038

.25 1 GEEM (GrF) -
K \

a o @ O@OO

The left side of the display selects
ON/OFF for each parameter.

Lower limits is set with the &= keys on
the left, upper limit with <<= keys on the
right.

Push T1 to change to T2 limits. Then
push T2 for the AT limits.

@ Body Temperature alarm limit range : 20 to 45 degrees centigrade.

12
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5. Specifications

f

Measurement parameter

DS- 3300 Bedside monitor

Display

12 inch Amber

No. of waveform 6

Waveform display

6 sec/waveform

Time

25mmy/sec. standard

LX - 3311 Multi Telemetry Transmitter

Measurement
Parameter

ECG X 1, Respiration X 1,
Blood Pressure X 2

LX - 3312 Multi Telemetry Transmitter

Measurement
Parameter

ECG X 2, Respiration X 1,
Blood Pressure X 1

LX - 3313 Multi Telemetry Transmitter

ECG
With Bipolar lead, one lead is selected.
H.R. measurements range : 12— 300 beats/min.
H.R. alarm limit : 20~ 250 beats/min.
Types of arrhythmias . Arrest, VF, VT, SHORT RUN,
BIGEM, TRIGEM, FREQNT VPC,
MULTI- VPC

Respiration
Measurement range
Alarm limit
Apnea time detection

: 4- 150 breaths/min
: 5- 150 breaths/min
1 1-40 sec

Blood Pressure
Measurement range
Alarm limit

: =50 - 300 mmHg
: 0-300 mmHg

Body Temperature
Measurement range
Alarm limit

:-10-50°C
:20-45°C

Measurement
Parameter

ECG X 1, Respiration X 1,
Blood Pressure X 1,
Body Temperture X 2

AC Adaptor Set

XAC-300

XDC-310

LW-3311

Multi Telemetry Receiver

Receiving
Parameter

ECG X 2, Respiration X 1,
Blood Pressure X 2
Body Temperture X 2

AU-13310 2 channel recorder

Recording method

Thermal dot array

Paper width

63mm

No. of channel 2

AU- 3320 6 channel recorder

Recording method

Theremal dot array

Paper width

217mm

No. of channel 6

Telemetry Bedside Monitor 412275

Supplies

1. 63mm wide paper for the AU-3310
OP- 219TE(Z- fold)

m—

2. 217 mm wide paper for the AU- 3320
OP- 031TE(Z- fold)
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1. GENERAL DESCRIPTION

‘(‘he DynaScope 3300 Telemetry Bedside Monitor is designed to monitor ECG, respiration, blood
pressure and/or body temperature transmitted from a telemetry transmitter.

While the monitor can be used as a single independent unit, a local area network (LAN) allows the
user to connect up to 24 monitors. In this system configuration, the nursing staff can monitor vital
signs information of an unattended bed or be alerted to an alarm condition of any bed through the
monitor they are attending or through the central monitor.

In addition, the user can extend the system by adding options including the AU - 3310 2- channel
recorder, AU- 3320 6~ channel recorder, FLM1024PG- C 1C memory card and cart OT- 83 or OT-
84.

' Transmitters
| LX-23311 for ECG, respiration and blood pressure (2- channel)
LX-3312 for ECG (2~ channel), respiration and blood pressure
LX- 3313 for ECG, respiration, blood pressure and
body temperature (2- channel)

\

Receiver
LW-3311

:]/'
o 00 000 0
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2. FEATURES

@ Simplified operation with touch screen

Touch screen technology allows for only

(
S 7 fixed function switches.
(-]
- \
’ i } All other function keys are displayed on
am]
= the screen only when needed.
&= [ )]

@ Memory expansion with the IC memory card.

By using the optional IC memory card,
the storage capacity of the DS~ 3300
telemetry bedside monitor can be
expanded for waveform storage, monitor
set- up data and patient identification
data.

@ Highly systemized with Local Area Network

Communication capability through a

J ﬂ powerful Local Area Network (LAN)

allows up to 24 bedside monitors to be

connected to the central station monitor.

[ ) [ ]

P —|| The telemetry bedside monitor can review
Q p— o | any waveforms from any bedside monitor.

s S| | Up to 6 central monitors can be connected
o || | to the LAN.
() (e
O CJJ

(— ] = 7 -]
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FEATURES
\

Multi- parameter Telemetry System

1. The front panel of the transmitter has a moisture resistant design.
2. An AC adaptor and rechargeable battery unit are optionally available for the power supply.
3. The multi- parameter receiver can receive signals from an ECG telemetry transmitter.
4. The recorder can be operated from the transmitter.
5. The single receiver is compatible with many types of transmitters.
6. Battery check is possible on the transmitter.
7. A slight BP zero unbalance on the receiver can be corrected through the monitor.
8. The front panel of the receiver is equipped with an ECG output.
9. The transmitter is equipped with an alarm suspend button.
10. Input connectors are color- coded to prevent erroneous connection.

‘
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3. BASIC CONFIGURATION
p

' The DynaScope 3300 Telemetry Bedside Monitor is composed of a main monitor and multi-
parameter telemetry receiver and transmitter. Parameters available are ECG, respiration, blood

pressure and body temperature.

A local area network (LAN) allows the user to connect up to 24 bedside monitors for bed- to- bed
communication of vital signs and alarm information as well as concentrated monitoring at the central

station.

Composition of Telemetry Bedside Monitor

Antenna HW420MP
Note: A receiving antenna system applied
to a wide area requires engineering
work for every medical institution.
Contact your Fukuda representative
’ for details.
ok : &
Monitor
DS-3300

Antenna Base
OA-275

2-channel Recorder
AU-3310

\—
il

Multi- parameter Telemetry Receiver
LW-3311

)

IC Memory Card
FML1024-PG-C

6-channel Recorder

° —J1
/ )/ AU-3320
Multi- parameter Telemetry Transmitters s
LX-3311 (ECG + respiration + d )(
2 channels of blood pressure) =k Cart
LX-3312 (2 channels of ECG + 0/ OT-83 or OT-84

respiration + blood pressure)
LX-3313 (ECG + respiration +

blood pressure +

2 channels of body temperature)

ey
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BASIC CONFIGURATION

IIllII-I--IIIIIIllIIlIlIIlIllllllIIllllIlIlIIIII.I-I-IIIlIlIllI-IIIIIlIIIIIIIII-IIIIIIIIIIIIIII

The following options extend the system function.

Product Name Model Description

IC Memory Card FML1024-PG-C | Can be used to file measured data and extend the monitor
function.

LAN Cable System For concentrated monitoring on central monitor and bed -
to-bed communication.

Central Monitor System

Central Monitor
DS-3300

LAN (local area network)

| ﬁ>

o 00 000 4

R I R ——

°

:;J:ntg 92 ‘c' ounr:;sc?; thi _,[:2?3\"‘ Note: For the operation method of the central monitor,
) refer to the “Operator’s Manual Central Monitor.”

o
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4. CONTROLS AND FUNCTIONS DS - 3300 - Patient Monitor

‘ Front View

(D Operation switches
ALARM RESET

| ——— INITIAL DISPLAY

| ——FUNCTION
| —SETUP

REC/STOP

r’—-——— COPY/STOP

ON/OFF

U

‘ o " | (2 Main POWER lamp

\

g
® IC memory card door *\ ® ON/OFF lamp

® IC memory card lamp

Rear View

Fuses
@ AC input connector

r — @ Ground terminal

@) ALARM POLE connector
{ Main power switch

000000000
00000000
000000000

1

@D

RS

——— (3 Receiver Connector

Al O\

@ Connectors

LAN

Recorder 1, 2

Slave monitor connector
RS-232C

@G FUNCTION SW 1, 2

Telemetry Bedside Monitor 4L2275




DS - 3300 - Patient Monitor

' Front View

(D Operation switches

ALARM RESET : Resets alarm sound.
INITIAL DISPLAY : Returns monitor to initial display.
FUNCTION : Displays the FUNCTION menu.
SET UP : Displays the SET UP menu.
REC/STOP : Initiates and stops recording.
COPY/STOP : Initiates hard copy printing on the AU- 3320.
ON/OFF : Provides power to the unit.
(@ Main POWER lamp : Lights when the main power switch on the rear panel is turned ON.
@ ON/OFF lamp : Lights when the ON/OFF switch on the front panel is turned on.
® IC memory card lamp : Lights when the card is inserted and the door is closed.
I '@ IC memory card door : IC memory card is inserted here.
Rear View
Fuses : 2A X 2 for 115V (1A X 2 for 230V).
© AC input connector : Mains power input, AC 50/60Hz.
(0 Ground terminal : Connect to the grounding system.
@ ALARM POLE connector : For the AP- 300 ALARM POLE.
@ Main power switch : Turns power ON or OFF.
@ Receiver Connector : For the receiver.
@ Connectors
LAN : Connection of the branch cable to the LAN.
Recorder 1, 2 : Connectors for the AU- 3310 or AU- 3320
Slave monitor connector: Connectors for the slave monitor.
9 RS-232C : Connectors for the RS- 232C interface.

@ FUNCTION switch ) ) : Set up the function of the DS- 3300. See “ Installation ”.

o
/
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Transmitter LX— 3311

TOP PANEL

D Erasable Nameplate

@ BP2 Zero
Balance Switch

@ MARK Switch
3 BP1 Zero ® REC Switch
Balance Switch ® ALM SUSP. Switch
(@ BATT. CHECK Switch
Battery Check Lamp

FRONT PANEL

@ BP1 Input Connector @ PWR. ON/OFF Switch
@ RESP IN Connector
@ BP2 Input Connector @ ECG IN Connector

Telemetry Bedside Monitor 4L2275




Transmitter LX- 3311
\

|
‘,
!

@ Erasable Nameplate:

@ BP2 Zero Balance Switch:
@ BP1 Zero Balance Switch:
@ MARK Switch:

A e

® REC Switch:

® ALM SUSP. Switch:

b) BATT. CHECK Switch:
' Battery Check Lamp:

e I,

® FCC ID Label

@ BP1 Input Connector:
) BP2 Input Connector:
@ PWR. ON/OFF Switch:

@ RESP IN Connector:
@ ECG IN Connector:

.\/

Telemetry Bedside Monitor 4L2275 4-4

2 2

TOP PANEL

The white board permits the staff to write the bed number,
identification code, etc.

Permits automatic zero balancing of the BP2 measuring circuit.
Permits automatic zero balancing of the BP1 measuring circuit.

Enters an event mark in the trend data compiled at the monitor. The
event mark is entered only at the time the switch is pressed.

Initiates the recorder at connected to the monitor to record a 20-
second waveform.

Permits the staff to suspend the alarm on the monitor for three
minutes.

Permits the staff to check the state of the battery.

If a press of the BATT. CHECK switch illuminates the lamp for a
brief period of time, the battery capacity is sufficient. If a press of the
BATT. CHECK switch does not illuminate the lamp, the battery is
low. Replace the battery.

FRONT PANEL
Connects to the BP1 transducer.
Connects to the BP2 transducer.
Turns on/off the power.
Connects to “Resprode” respiration transducer.
Connects to the CI- 160 ECG relay cord.




Transmitter LX- 3311

‘

@ Cable Clamp

BOTTOM PANEL

@® Mounting Clamp
@@ Channel Label

REAR PANEL

@3 Battery Case

@ Removal Lever

Telemetry Bedside Monitor 4L2275
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2) GAIN SETTING

L

from (INITIAL DISPLAY] push (GAIN

(2) GAINSETTING _____tron o ——

—
When the key is pushed, the following display is shown. w

You can adjust the gain of each waveform for each parameter.
Push the (GAIN] key again and the display will return to the
INITIAL DISPLAY.

_/

193 03/12 16:27:51
BED=

{ JOHN

1. Adjust ECG Gain and
Position.

°

2. Adjust full scale for Blood
Pressure waveforms.

3. Adjust Respiration wave-
form Gain.

Telemetry Bedside Monitor 4L2275

ITIAL

SETUP

[2]

¢l |& CH
2 g <
E ] s
K o E3
2 -

3

@ Sclect a desired ECG gain
from 1/4, 1/2,1,2, or 4.

@ Push the or (4]keys to

adjust the position of the
ECG waveforms.

& Select a desired scale for
the BP waveforms from 20,
50, 100, 200 or 300 mmHg.

@ Respiration waveform gain
and position are selected i
the same manner as ECG.




N

(3) FREEZE

from (INITIAL DISPLAY) push (FREEZE/RELEASE)

~

When the (FREEZE/RELEASE) key is pushed, all waveforms

are frozen.

absolute value of the pressure waveforms where the cursor
crosses. Push the (FREEZE/RELEASE] key again to return to

the normal moving display.

A cursor appears that enables you to read the

v oo 0

R
R
APNEA 18

iMENU

00/00 1S - S
T o258 R
oo 1148 .

15 2

m 37.0 3

9303012 16:27550 gpp_ 4 JOHN hmi AN
60 u At

x1

3 PAP= 18 50

IBPLAY

SETUP
-+ 25

REC/8TOP

ans

Push the (SET UP| —
PRE-SET) —

(SOFT SWITCH) keys

The SOFT SWITCH setting
window will appear as shown
at the right.

Push the (ON) key in the

column “BP cursor at freeze
mode.” This setting allows
the staff to search for a blood
pressure value on a frozen
waveform.

Cursor/ IR

(] [ smww | samcmiov
1| MEAN CALCULATION OF PARMETERS [ v Jeomaaae)
2| TREND TIME LONG (H0UR) /SHORT OHINUTE)
3
4| SENSITIVITY OF ARRHYWIA DETECTION
5 BP CURSOR AT FREEZE WOOE
6] ADULT/ IKFANT GESP)
7w o o)
8| BOG FILTERING ] DTAGNOSTIC
9] KON PUASE FILTERING | DD
10 PONER ON ALARM |GACKTF VALUE) CEFAULT)

PAGE F¥RD

@ A cursor appears on the
frozen blood pressure wave-

form. A blood pressure value
at the point where the cursor

crosses the waveform is indi-

cated above the waveform.

€@ The cursor can be move
using the arrow keys and
below the waveform.

Telemetry Bedside Monitor 412275
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(4) ALARM from (INITIAL DISPLAY ) push
o ) .

When the ALARM )] key is pushed, the following display is
shown. Alarm ON/OFF, alarm SUSPEND and alarm LIMITS
can be selected. Push the(ALARM] key again and the display
returns to the INITIAL DISPLAY.
o J
93 03712 16:27:81  pen_ 1JOHN hnﬁ
. 60 o "™ e,
. v o0/ 204 25 0 N O FF .- s DTS’:"I.AA"Y
: 0 I —
3 MIN.) =
25 m
)
™ 37.0 3%
- W
s 1.0 2 —
WENU mRBEZE/RELEASEIG AN cat )

1. Turning ALARM ON. @ Push the key.

Alarms will be suspended for
three minutes and the remaining
time for alarms to be reactivated
will be shown on the initial

display.

Turning ALARM OFF

?

2. Alarm SUSPEND. (Alarms
are OFF for 3 minutes)

@ While the default suspended
time is 3 minutes, it can be

(3MIN. ) changed in the range of 1 to 10
minutes using the (ALARM
OPTION ) key from the PRE -

SET menu.

@ The(SUSP) key can be con-

veniently used when you cannot
avoid a false alarm due to re-
placement of electrodes, etc.

& The (SUSP) key function is

directly accessible through the
alarm suspend button on the
transmitter.

3. Setting ALARMS LIMITS
(See next page)

Telemetry Bedside Monitor 4L2275 6—-9




ALARM LIMIT SET UP from push
e e e L —

p
When the (ALARM Jand the (LIMITS) keys are pushed, the

following display is shown. Alarms can be turned ON or OFF
for each parameter. The keys in the center column allows you to

set limits for each parameter. Push the{ ALARM Jkey again to
return to the INITIAL DISPLAY.
\—

93 03/12 16:27:51 =
BED 3J0}f£ 1 _ mw
HR  ALARM ‘0 1 Y PN
@ @om@ @) 7
1 ALARM | Gl w [
@ e eme 6 | |
B ] e
TEMP ALARM " ) o
CFEB @? ®) “[ T71 ] o b
RR  ALARM P ) ) mas
crp| (& ® BR) @ @\/\
WENU)) FREEZE/RELEASE[G A 1 K] CAL

1. Turning ON or OFF the
alarm limit for each pa-

rameter.
2. Setting upper and lower i R @ Use the @ and keys on the
alarm limits. (R (AUT0) left to adjust the lower limit and
those on the right for the upper
3. Automatic alarm limit Lower Limit  Upper Lmit limit.

(for heart rate only)

o app-2mm. N @ Whenthe key is
pushed, the lower limit is set to 20

BPM below the current heart rate
and the upper limit is set to 40

BPM above the current heart rate
(ECG only).

6-10 Telemetry Bedside Monitor 4L2275
&y




‘

ALARM LIMIT SET UP

4. Setting BP alarm limits for
Systolic, Diastolic and Mean
pressures. (The symbol S, D
or M displayed is the pa-
rameter to be set).

. Setting Temperature alarm
limits for T1, T2 or A T.
(The symbol T1, T2 or A T
displayed is the parameter
to be set).

. Setting Respiration alarm
limits for RR (respiration
rate) and APN (apnea time).
(The symbol RR or APN
displayed is the parameter
to be set)

Current Value —

Telemetry Bedside Monitor 4L2275

20 25 30 35 40

o QUL WD

25 50 75
5 4“/////// ////

..%‘.

2772 110

80
'_4

€ By pushing the “S”, “D” or
“M” key, the alarm limits can be
set for Systolic, Diastolic or
Mean, respectively.

@ By pushing the “T1”, “T2” or
“/\ T” key, the alarm limits can
be set for T1, T2 or A T respec-
tively.

@ By pushing the “RR” key or
“APN” key, the alarm limits can
be set for RR or apnea time
respectively.

The current value of each param-
eter is shown by the A cursor
displayed below the slide alarm
indicator.




(5) OTHER BED from (INITIAL DISPLAY) push (OTHER- B)

' A
When the DS- 3300 is connected in a network with multiple

bedside monitors, the other beds on the network can be viewed

from any bedside. When the (OTHR - B] key is pushed, the

following display is shown.

'93 03/12 16:27:51 BED= 1

OTHER BED ALARM |u
110
v 018 no ‘

ey GB| :

N 07/08
ot
BINTRY

P sTop

R

R H
APNEA 3§ 108

]
2
g 2
1
°
s

1
. Selection of other bedside by OTHER BED ALARM @ Push the key for the bedside
number. (Bedside not con- that you desire to view. The

nected or turned on will not be key will change to reverse
displayed). contrast and the bed number
and patient’s name will be
displayed at the top of the
screen.

. When another bed is in alarm. @ When an alarm is generated

in another bed, an alarm sound

is initiated and the (OTHR- B

key blinks

. To display the alarming bed- AL/, @ Push the (OTHR- B) key and

R OTHRB . . . . .
side. @W the bedside information is dis-

played from the bed in alarm.

Telemetry Bedside Monitor 4L2275




OTHER BED

4. Turning ON or OFF the
other beds alarm sound.

5. Alarms occurring at more
than one bedside.

6. The recorder at other bed
can be operated.

7. Reset an alarm generated
at other bed.

.\

Telemetry Bedside Monitor 4L2275

OTHER BED ALARM

@ If alarms are generated at
two or more beds, vital signs
information of a bed bearing a
lower number is displayed
with all alarm generating bed
number keys reverse - lit.

@ If the (REC/STOP) switch

is pressed during other bed
display, the recorder at the
other bed records the wave-
form or if no recorder is con-
nected to the monitor, the
recorder at the central monitor
records the waveform.

€ When you monitor vital
signs information of another
bed, you can reset (silence)
the alarm generated at that
bed by pushing the (ALARM
@switch on the moni-
tor you are attending.




(6) MENU from (INITIAL DISPLAY ) push (MENU)
¢ - N

When the |MENU)key is pushed, the following display is
shown. This shows the various functions of the monitor. To

select a function, simply push the desired key. By using the

MENU Jkey, it is not necessary to remember the selections from
the (FUNCTION) or (SET UP) keys.
.

‘93 03/12 16:27:51 BED‘ 1 JOHN
THIS MONITOR HAS 3 DISPLAY MODES.
1. INITIAL DISP
2. FUNCTION
(RECALL) (TREND) REC&TRND TEMPLATD| .
(ST DISPLAY) (EDISPLAY) (ZRECORD SUHMARY
(HEMODYNAMICS PROFILE)

3. SET-UP e
(DISP_ON/OFF) (SWEEP_SPEED) (SOUND/BRIGHT) )
(REC SET-UP) (PERIODIC REQ)

8 -
5 ] 31 3
H s &

Telemetry Bedside Monitor 412275




(7) LEAD SELECTION from (INITIAL DISPLAY) push
“

N\
Push the (LEAD Jkey on the INITIAL DISPLAY. The lead

selection window will appear as shown below, thereby allowing
you to select the number of leads and leads displayed.

This window is available only when the monitor receives 2 -
lead ECG.

‘93 03/12 16:27:51
H
R
Y o 3

s 0
P

When the limb
lead cable is
connected

(4 electrodes).

z
)

( 0

g
3
3
E

When the 2-
lead cable is
connected

(5 electrodes).

303712 16:27:88  ppp 1
ECG LEADS

LEAD LABEL SELECTION,

2
E(‘GI‘ECGZ
D G

I

[
3
=]
h]

Telemetry Bedside Monitor 4L2275




LEAD SELECTION

1. Select the number of wa-
veforms displayed.

2. Select leads for the 1st
and 2nd traces.

3. Select leads.

6-16

ECG LEADS

LEAD SELECT

LEAD LABEL SELECTION.
ECG1 ECG2

4

@ Sclect a lead, then select
whether it is to be displayed
on the 1st or 2nd trace.

(only available with the limb
lead cable connected [4 elec-
trodes])

@ Sclection can be made from
eight leads.

(with the 2- lead cable con-
nected [5 electrodes])

Telemetry Bedside Monitor 4L2275




REC
(8) RECORDER SELECTION from (INITIAL DISPLAY) push REC;
e

- A
When two recorders are connected to the monitor, recorder

selection is obtained by the{ REC1/REC2) key in the upper

right of the display.

PEYCT b

‘93 03/12 16:27:51
! : BED= 1 REC2 2ch ALARM
H A_A/\_#_ww_ﬁj/\—& v
.. 60 3 M
B 2 5 DISPLAY
- [ . B
i 110

sy - : - FUNCTION

] ] >
E E D E ] E H
S

1. Select recorder 1 or 2.

@ Push the(RECI/REC2) key.

Recorder 1 or 2 will be se-

REC{ 6¢ch
i ) | lected and the selection will be
indicated by reverse - contrast

of the label.

Telemetry Bedside Monitor 4L2275 6—-17
£S5




6.2 FUNCTION MENU push (FUNCTION]

—
When the (FUNCTION) switch is pushed, the following A

display is shown. Push the appropriate key for the data that you

wish displayed.
\ _/
'93 03/12 16:27:51 BED= 1 JOHN
FUNCTION MENU:SELECT DESIRED OPERATION. h ‘ v

MITIAL

(RECALL) (TREND) REC&TRND @EMPLATE|

(ST DISPLAY) (EDISPLAY (ERECORD GUMMARD| | | (=¥

(HEMODYNAMICS) PROF I L E

CRG/OCRG GLEED|

~—
am

2 NE
.z R
3

Telemetry Bedside Monitor 4L2275 6—19




(1) RECALL

from (FUNCTION) push

ﬁ
When the (FUNCTION | switch and the {[RECALL] key are )

pushed, the following display is shown. The large waveform(s)
at the top of the display is the latest stored in memory.

The 16 compressed waveforms below the large one are the
next 16 in memory. In total, 192 waveforms can be stored if
only the ECG is stored. If ECG and an other waveform are
stored, the memory will hold 48 events (12 sec. waveform).

*93 03/12 16:27:51

BED= 1 JOHN

PAGE 6/6

(PAGE BACK)

(RECORD) (EDI1T)H

PAGE FORWARD

ALL CLEAR

MENU

25

/s
aHn

Al
RESET

x1

INITIAL
50 DISPLAY

FUNCTION

25

REC/8TOP

x1

COPY/8TOP

1. In the upper portion of the

display, the latest recall
event is displayed with the
alarm name, date and time
of the event, HR, VPC
number and measured val-
ues of all measured pa-
rameters at the time of
alarm.

. To display one of the com-

pressed waveforms in full
size.

(The top left waveform is
the oldest, the bottom right
is the latest.)

16:27:51

BED= 1 JOHN
92 06/15 15:06 RUN HR=39 VPC=7/125 ST

A NN

03/12

PAGE 6/6 \\\\
(PAGE BACK\/\R ECORD)

PAGE_FORWARD

€@ The recall waveform

length is selectable for 6 or
12 seconds.

If desired, one other wave-
form besides ECG can be
stored in the memory for re-
call. (see section RECALL
SET- UP)

& Push the compressed wa-
veform and it will be dis-
played in full size at the top
of the screen.

The waveform displayed in
full size will be displayed in
reverse contrast.

Telemetry Bedside Monitor 4L.2275
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RECALL

PAGE BACK key:

|
|
Displays the previous |
|
[
|

16 waveforms.

[ asssssisis | SMMAMA-
PAGE 6/6
(PAGE BACK) (RECORD) (ED1T)

PAGE FORWARD key:
Displays the next 16
waveforms.

RECORD key:
Waveform displayed in the
upper area is recorded.

QDIT key:

The waveform displayed in the

upper
memory.

area is cleared from

ALL CLEAR key:
All the recall waveforms are
cleared from memory.

Telemetry Bedside Monitor 412275

€ When the (ALL CLEAR)
key is pushed, a confirmation

tool is displayed.
Push to clear all data.

The memory can store up to
192 events of recall wave-
forms.

If the IC memory card is used
for extended memory, up to
704 events can be stored for
recall. (Note, however, the

number of events which can

be stored in the memory is
reduced to 1/2 if 2 channels
of waveforms are stored, and
to 1/4 if 2 channels of 12-

second waveforms are
stored.)
IC Memory
Mﬁg‘g;y Std. Card
(1Mbyte)
6 seconds,
1 channel 192 704
6 seconds,
2 channel %6 352
12 seconds,
1 channel 96 352
12 seconds,
2 channel 48 176
621




(2) TRENDGRAM from (FUNCTION] push

N
When the (FUNCTION] switch and the (TREND) key is

pushed, the following display is shown. Three parameters can

be displayed simultaneously on the trendgram.

g ,
793 03/12 16:27:51 BED= 1 JOHN C()PY
iR roo 60 14:47 A \ 3
1 50 - i INITIAL
>
. 1 25/10(14)
PA
|
(1] 2
/jRR 15 25
20 .
3 10
.
HARK(-) 6o a0 zlvol o
(eorvmror
RND TIME) (TREND REC) (CLEAR) "o,
MENU

03/12 16:27:51

ol L
J RR)GPN (=== WARD)| 2. | oo
|

BED= 1 JOHN . .
1. Selection of trend MR oo ® ;mlll::; I:E:E ;)l:;hdla)[/@pa-
parameter for display. 1 s0- | or to assign it’s display
o || location.
® AP 25/10(14)

2. The and keys are 50-

to move the cursor left and o
right. The value of the [ [PAP
trend data where the cur- |2
sor intersects are displayed
in the upper left corner of [ RR

Cursor

@ An event mark is put on
the MARK line each time the
mark button on the trans-
mitter is pushed.

50 -
25 -

0o |:

20| !

the trendgram. 3
1: & An event mark is entered
MARK ———]| automatically if the mark
(m) 60 400 200 ol
HARK button was pushed, when the

monitor was placed in the
LEARN or CAN’T status for
arrhythmia analysis, or when
the alarm was suspended.

(TRND_TIME) (TREND REC)(CLEAR)

6-22 Telemetry Bedside Monitor 4L2275




TRENDGRAM

TRND TIME key:

This key will change the trend
time. Times of 1, 2, 4, 8 or 24
hours (or short term of 1, 5, 10,
30 or 60 minutes) can be selected.
(See section SOFT SWITCH).

TREND REC key:
This key will print the trendgram
on the recorder.

‘ZLEAR key:

This will clear the trend data.

MARK Key: Displays event
marks on the MARK line.

.

Telemeiv ~~:Iside Monitor 4L.2275

(m}l60 4 T2

HARK
(FRND TIME) (TREND REC) (CLEAR)

@ When the (CLEAR ) key is

pushed, a confirmation tool

will appear. Push to
clear trend data.

@ Push the  MARK ) key. The

key will be reverse - lit and
event marks will be put on the
MARK line.

Push the key once
more.

Marks will disappear.




X3 00€€-Sd

(3) RECALL AND TREND

from (FUNCTION] push (REC & TRND)

—

When the (FUNCTION) switch and the (REC & TRND) key W

is pushed, the following display is shown. A trendgram together

with the recall waveform will be displayed along with a cursor.

EVEND

’93 03/12 16:27:51

BED= 1 JOHN

TREND REC

WAVE EDIT)|

WAVE REC

MENU

gz
e

[+]
S
a ;
F
S

1. Selection of Trendgram

2.A cursor is displayed

onto the trendgram to ||
show the position of the ||

recalled waveform in re-
lation to the trend data.

&
PRP=1/01(0) RR=15 APN=

[

TREND REC

@ The trend data for HR,
VPC, or EVENT can be dis-
played.

4 When only ECG is stored
in memory (RECALL SET —
UP), only the ECG waveform
will be displayed.

@ Push the key to show

older recall waveforms and
the key to show newer
ones.

continues to change the recall waveform,

Note: If the cursor is moved to the far left of the trendgram and pushing the key
it indicates the alarm occurred prior to the
time displayed for the trendgram. In this case, push the (TREND TIME) key to
expand the trend time.

Telemetry Bedside Monitor 4L2275




RECALL AND TREND

3. Select a trend time.  GEEEE

|
|

.PAP,

o
HARK -
EVENT P — ——

Trend time———]
TREND IME
(TREND_R\

4. Select or clear a recall
waveform.

Telemetry Bedside Monitor 4L2275

FAVE EDIT

FAVE REC

TREND TIME key:

This key will change the
trend time. Times of 1, 2, 4,
8 or 24 hours (or short term
of 1, 5, 10, 30 or 60 minutes)
can be selected. (See section
SOFT SWITCH.)

TREND REC key:
This key will print the trend-
gram on the recorder.

WAVE EDIT key:

When this key is pushed, the
recall waveform will be
cleared from memory.

WAVE REC key:

This key will record the
recalled waveform on the
recorder.




(4) VPC TEMPLATE from [FUNCTION] push (TEMPLATE

templates of VPCs can be recognized and displayed.

N
When the [FUNCTION | switch and the (TEMPLATE) key

are pushed, the following display is shown. Up to 26 different

’93 03/12 16:27:51

12.5am/s x%

SELECT FOR EDITING |

$
U :
g

. Up to 26 different types of
VPC morphology are rec-

ognized and displayed.

(Up to 13 types per chan- bl | rasass an
| SELECT FOR EDITING
nel)

@ The figure at the bottom
right of the template wave-
form is the total number of
times that this morphology
has occurred.

4@ Each waveform on the dis-
play is sampled from what
was first matched with the
template.

Telemetry Bedside Monitor 4L2275




2. To clear waveforms.

Telemetry Bedside Monitor 4L2275

il [ ] ][

wal LT ]

12.5an/s x%

SELECT FOR EDITIN

12.5an/5 x%

SELECT FOR EDITING

L¥

VPC TEMPLATE

@ Sclect the waveform to be
cleared using either of SE-
LECT FOR EDITING arrow
keys.

@ Push the key to
clear the waveform from the
memory.

€ When the waveform is

cleared, the (EDIT) key dis-

appears automatically.




|
|

(5) ST DISPLAY

from (FUNCTION) push (ST DISPLAY]

~
When the (FUNCTION | switch and the (ST DISPLAY) key

are pushed, the following display is shown. The ST segment for

two leads can be monitored.

’93 03/12 16:27:51 BED: 1 JOHN RECZ - COPY -aléks'é?
. SN SN SN SUY DUV S S
wPER OFF 53 [ 5| (oo
LOKER OFF R °

el e e
NILE . . , |
S
(rarnfFreeze/reLeaselc A 1 N) caL ) fowere)

1.. The real- time 6- second
ECG waveform is displayed
at the top, a 4- minute ST
level trendgraph and instan-
taneous heart rate trend-
graph at the center, and
four one - minute super-
imposed QRS- T waves, at
the bottom.

2. The reference waveform,
the time it was learned and ST
level high/low alarm limits are
displayed.

Reference Waveform 7
REFERENCE Key

ST ALARM Key/

120 _,J\A/\___—AL\—.——/'—K/\——‘JJ/\——M‘L\—
5 @ By comparing the trendgraph
'é‘é} e, —=== [ with superimposed QRS — T

o . ] waves, you can clearly grasp
] ‘ |l how the ST level has changed.

! 1 1
3 2

4

Heart Rate

ST Level Trendgraph (light line)

Instantaneous Heart Rate
Trendgraph (bold line)

Superimposed QRST Waves

ST Level High/Low Alarm Limits

Time the reference
waveform was learned

Telemetry Bedside Monitor 4L2275




ST DISPLAY

3. Selection of REFERENCE
waveform.

@ When the (REFERENCE)
key is pushed, the display is

changed to show the four keys
at the left.

Measuring point
distance fromRwave—___ |

€ When the (REF QRS) key is

pushed, the waveform is aver-
aged for 10 beats and displayed

' as the new REFERENCE QRS.
RETURN . I
At first, the number “10” is

-- displayed in the key area, then

9, 8, 7 until it counts down to 0.

At that time, the new reference

QRS is displayed.

4. Changing the ST | & By using the or keys,
measurement point. ~ N~ the ST measurement point can

. 1 | 100msec be moved. The measurement

point in milliseconds past the R

wave peak is displayed as the

- % current measurement point.
REF QRS

Push the [RETURN] key to re-

turn to the ST display.

Telemetry Bedside Monitor 4L2275 6
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ST DISPLAY

‘ 5. Set the ST alarm. @ Push the (ST ALARM Jkey.
ST alarm limit keys will appear.

6. While observing the refer-
ence waveform, set a high
limit and a low limit.

High limit for ST level alarm—__|

| @ Select the high or low limit
\6;,/¥ by pressing the key which is
/l_ 100nsec labelled, for example, (+0.20)or

Low imit for ST level alarm—"|
UPPER LIMIT :

High/low limit select keys<<__| @ Armow keys and

LOWER LIMIT
allow you to set the limit in

Limit setting keys JLG] 0.05mV steps.

Setting ranges:
High limit;
-1.00 to +2.00mV
Low limit;
-2.00 to +1.00mV

@ If you use the presently se-
7. Set the ST alarm function ST ALARM lected limits, push the key.
to ON/OFF. If you need not use the ST

alarm function, push the (OFF)
key.

&€ Push the (RETURNJ key.

The initial ST display will re-
turn.

Telemetry Bedside Monitor 4L2275




(6) Z (SIGMA)DISPLAY from ([FUNCTION) push (2 DISPLAY

' A
When the (FUNCTION] switch and the (X DISPLAY] key

are pushed, the following display is shown. A long term com-
pressed ECG display is shown along with a trendgram of instan-

taneous heart rate and ST elevation.

i

’93 03/12 16:27:51 BED= 1 Jon Copy

" 60
120
R a0
v 30/ 170 5

B

]
%

i

-r-l-—L-

-
I
HS
o
=
2

L B - b B
T U U T T
b b EEFEFEE
kR R R - b e
l.-..[_.._--

- =

AAAAMMAAAAMAAAAAAANA i

U RPN PR DS WS RN | () Y I | '} 1.4 (] ()

’ |
i
o 7100 200 HR M AL 1 A i J. 4. 1 1 \ | DR |
040 4 8 ST
(L ARW)FREEZE/RELEASE[(G A 1 N] CAL

E 8
]
E E
-
o
hd

1. Long term compressed ECG : & The compressed ECG
display( X Display) . waveform totals about 3
minutes of ECG data, with

15 seconds per line.

2. Trend display of
instantaneous HR and ST.

100 200 HR
A 8 ST
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(7) X (SIGMA)RECORD from (FUNCTION) push (3 RECORD
\

® D
When the [FUNCTION) switch and the (X RECORD key are

pushed, the long term ECG can be recorded by the AU~ 3320 six

channel recorder.

93 03/12 16:27:51 ppr. 1 JOHN
FUNCTION MENU:SELECT DESIRED OPERATION,

=<
>
-

(CRECALL) (TREND) REC&TRND TEMPLATD|
(ST DISPLAY) (ZDISPLAY) (ZRECORD SUWNARYD|

o

-] 4 » S
m -

3|3 : g

3 ) s 3

-4 s

o

% record. € The 6- channel recorder
AU - 3320 permits you to re-
cord the long- term compressed
ECG waveform.

@ The recorder records a 30 -
minute waveform on a page.
The length of the waveform on
one line is 30 seconds.

13:40 Time
HR;’?‘.&,*VPC counting/minute

X '\VPC counting/hour
Heart rate

Gain

Telemetry Bedside Monitor 42275
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(14) DATA

CLEAR

from (SET UP) push (DATA CLEAR)

\-

When the (SET UP) switch and the (DATA CLEAR) key is
pushed, the following display will be shown for the bed

selected.

All patient data that is stored in the monitors memory can be

~

erased in preparation for the next patient.

‘93 03/12 16:27:51

BED=

1 JOHN e

DATA CLEAR

ALL DATA WILL BE CLEARED.

OK ?
I

ALARM
RESET

4011
50

DISPLAY

(vewy])

SETUP
28

N (7 ) (2
g g |83

L]
25 OPY/8TO

1. Deletion of all patient data.

Telemetry Bedside Monitor 4L2275

q
N\

U

ALL DATA HAS BEEN CLEARED

70/

€ When the key is

pushed, the data will be erased.

This two step process is in-
stalled into the monitor to pre-
vent accidental erasure of the
patient’s data.

€@ When the data has been
erased, this message will ap-
pear.




(16) PRE- SET

® .

When the switch and the key is

pushed, the following display is shown.

Contained in this menu selection are items that are not used
very often and are for use primarily when the monitor is
configured to the display characteristics that you desire.

~

N
93 03/12 16:27:51 BED‘ 1 JOHN I
PRE-SET MENU:SELECT DESIRED OPERATION. “ ~ A n v
SEWIND| 40| e
50 DISPLAY

(DISP CONFIG) (MONITOR 1D) (SUMMARY ITEM) (IC CARD INID)

CUSTOM DISP) (CHANNEL NAMWE

(OTH BP LABEL) (PAGER SET-UP) (COLOR ASSIGN) (B ZERO TRIR)| |-

RS232C ) (ALARM OPTION) (TEST MENU) (SOFT SWITCH

N
%
(2] § g
8 8
g 2

s ? OPY/8T0

(FUNC_SET-UP) ~ " "

(vENU)

i

Since items on the PRE- SET MENU are rarely used, they are

summarized separately from the SET UP MENU.

If you have any doubt about any of the functions listed in this

display, contact your local service representative Jor explanation.

Telemetry Bedside Monitor 4L2275
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from push




(16.1) SET-UP INIT

from [{SET UP

push (PRE-SET), (SET-UP INIT)

\.

When the (SET UP) switch, the (PRE- SET) and
(SET - UP INIT) keys are pushed, the following display is

shown.

Set up data such as DISPLAY ON/OFF, SWEEP SPEED or

SOUND/BRIGHT can be initialized.

J

*93 03/12 16:27:51 BED= 1JOHN

PRE-SET MENU:SELECT DESIRED OPERATION.
REMOTE 1D SET-UP INIT

(DISP_CON 0K ? Y ITEM) (IC CARD INIT)|. v

OTH BP LABEL) (PAGER SET-UP) (COLOR ASSIGN) BP ZERO TRIM)|™ ]

(RS232C ) (GLARM OPTION) (TEST MENU) GOFT S¥item)|

(FUNC SET-UP

(vENU])

Initialize set up data

& When key is pushed,

the data will be initialized.
All monitor settings will be ini-
tialized to the factory settings.

Telemetry Bedside Monitor 4L2275




(16.2) DISPLAY

CONFIGURATION

from(SET UP

push (PRE- SET) ,(DISP CONFIG)

shown.

When the switch, the and

(DISP CONFIG) keys are pushed, the following display is

shown. Select the desired display configuration from those

)

(MENU]

"93 03/12 16:27:51 BED= 1 JOHN I
SELECT DISPLAY CONFIGURATION N PN PN .
....... 401 l INITIAL
[ 0 -nm’uv
4 TRACE 4 TRACE ECG
OVERLAPPED SEPARATED CASCADE
6 TRACE 6 TRACE CUSTOM
OVERLAPPED SEPARATED MODE
corvmo;

1. Select Display Configu-
ration.
4 TRACE OVERLAPPED:

Waveforms and measurements
of four parameters are dis-
played with blood pressure
waveforms overlapped on the
same scale.

4 TRACE SEPARATED:
Waveforms and measurements
of four parameters are dis-
played with blood pressure
waveforms on dedicated
scales.

ECG CASCADE:
ECG waveform is displayed in
cascade mode.

Telemetry Bedside Monitor 4L2275

SELECT DISPLAY CONFIGURATION

4 TRACE 4 TRACE ECG
OVERLAPPED SEPARATED CASC,
6 TRACE 6 TRACE

OVERRAPPED SEPARATED MODE

U

P Be0- 1 sonn

) 60 g e

, 24
oA

18

ALARMIFREEZE/RELEASE[G & I N] cAL

ol

E

o

a2

/0y

6 TRACE OVERLAPPED:
Waveforms and measurements of
six parameters are displayed with
blood pressure waveforms over-
lapped on the same scale.

6 TRACE SEPARATED:
Waveforms and measurements of
six parameters are displayed with
blood pressure waveforms on dedi-
cated scales.

CUSTOM MODE:

A customized display configuration
is selected (refer to “6.3 (16.6)
CUSTOM DISPLAY CONFIGU-
RATION.”




(16.3) MONITOR ID

from (SET UP

push PRE-SET), (MONITOR ID)
\

( When the [SET UP switch, the

™\

@'IONITOR IE keys are pushed, the

and

following display is

shown.

This display allows selection of a monitor ID number.

‘93 03/12 16:27:5)

BED= 3 JOHN

AULARM
RESET

MONITOR ID SELECTION v

x1
4011 WAL
50 DISPLAY

SELECT THE ID FOR THIS BEDSIDE MONITOR.

Select an ID number for the
bedside monitor.

The numbers which are al-
ready used for other bedside
monitors in the network are
labelled in a large size.

Select a number labelled in a
small size.

€ Up to 24 units of bedside
monitors can be connected via
the LAN system. Assign a
proper ID number for each bed-
side monitor.

MONITOR ID SELECTION

SELECT THE ID FOR THIS BEDSIDE MONITOR.

The display provides ID num-

bers from @to. Push a

proper key to assign the number
to the bedside monitor.

Telemetry Bedside Monitor 4L2275




from (SET UpP

(16.4) SUMMARY ITEM push , SUMMARY ITEM)
(

e —
When the switch, the and

@MMARY ITEm keys are pushed, the following display is
shown .

The items for Summary recording and the interval of
measured parameters can be selected.

J

‘93 03/12 16:27:51 BED" 3 JOHN

SUMMARY ITEM SELECTION M

L. SELECT ITEMS FOR SUMMARY RECORDING.

INTIAL

b ——
|, p———
LIST TREND

CAUTION:LIST REQUIRES THAT THE TREND TIME
IN THE SOFT SWITCH IS "LONG"

2.LIST RECORD INTERVAL.

I T Ervers
()

o ] o

IR £ (2
5| |8 gl |8
g &8 g) =

i

1. Selection of the items for sum- | sumury 1en SELECTION
. . T 3
mary recording. L. SELECT ITEMS FOR SURMMARY RECORDING,

e ]
|
LIST TREND
CAUTION:LI IRES THAT THE TREND !

IN THE SOFT SWITCH IS "LONG".

@ Either or both the LIST
and TREND can be selected.
The selected key is high-
lighted in reverse contrast.
The presently measured pa-
rameters are recorded in
LIST.

‘,»

2. Selection of the interval of

measured parameters. R |0 = 1n)20 nin] 1 hour)

2.LIST RECORD INTERVAL.

@ Two hours to 24 hours data
can be recorded by selecting
“5 min” to “1hour” interval.

®

Telemetry Bedside Monitor 412275




@

(16.5) IC MEMORY CARD

INITIALIZATION

from (SET UP

push (PRE- SET),(IC CARD INIT)

&

An IC Memory card can be initialized.

When an uninitialized IC memory card is inserted into the

monitor and the door is closed, or the {SET UP switch, the
PRE - SET) and (IC CARD INIT) keys are pushed, the

following display is shown.

~

“93 03/12 16:27:51

BED= 3 JOHN

SELECT USAGE

IC MEMORY CARD INITIALIZATION.
THIS CARD IS PATIENT DATA

(ICCARD R/W)

PATIENT DATA

PRE-SET

ADD-ON RECALL MEMORY)

OK ?

¥RITE PROTECT

ADD-ON WAVE MEMORY »

IC M.CARD STATUS = 256K RAM

FUKUDA
FORMAT 0101
INIT 92/04/20
N 0000001
1 0000400

8BIT WP
0011 1000 1000 0110

((CE

Q F]
] m
2|8
2 -1
g S

. The
whether the IC memory
card has been initialized or
not is shown. If it has been

display  indicating

initialized, the purpose for
usage will be shown.

. Selection of the purpose for
usage.

1C MEMORY CARD INITIALIZATLION,
THIS CARD IS PATIENT DATA
SELECT USAGE
PATIENT DATA

PATIENT DATA

PRE-SET
ADD-ON RECALL MEMOR

ADD-ON WAVE MEMORy

@ When the (IC CARD INIT)
key is pushed also in the IC
MEMORY CARD display, the
display at left will be shown.

@ Push the key you desire, and

push the key to initialize

the IC memory card.

3. Data storage or data trans- @ Push the (IC CARD R/W)
key.

(See section IC CARD R/W.)

ferring.

' i

Telemetry Bedside Monitor 4L2275 6—-73




(16.6) CUSTOM DISPLAY

SELECTION

from
push PRE-SET), (CUSTOM DISP)

When the (SET UP) switch, the (PRE- SET) and

(CUSTOM DISP) keys are pushed, the following display is

shown. This display allows you to create a desired display
configuration. The display configuration made here can be
selected as the INITIAL DISPLAY configuration by pushing
the CUSTOM MODE key on the DISPLAY

—~

\_ CONFIGURATION menu. Y,
Y 03777 Teé:27:81
BED=- 3 tIOHN -
CUSTOM DISPLAY H R~ (SEPARATE) ]
SELECTION
(_PaP ) ™ w ;
SELECT THE TYPE - ™5 3 *.__ DISPLAY / oPY
AND LOCATION OF axei= i
NUMERIC DATA AND T 1o
WERORS D  ( gpg § S
SELECT EITHER SEP [y
ARATE OR OVERLAP (_RESP ) 5
FOR BP FAVEFORMS. —[gpperT~  NUMERIC
COWNTO;
—

. Select a display location for
a numeric parameter.
On this display, you can de-
fine a location for the wave-
of
illus-

form and measurement
An
tration of display is shown at

each parameter.

the center in a bold line.

. Select a display location for

a waveform.

CUSTOM DISPLAY
SELECTION
SELECT THE TYPE

AND LOCATION OF
NUMERIC DATA AND

@ For a numeric parameter, push
the parameter key selected from
to (OFF) at the lower left.
Then push a desired location key
above the numeric parameter
keys.

H R
BP2

OVERLAP) /

The parameter will be assigned
to that location.

@ For a waveform, push the pa-
rameter key selected from

DISPLAY

ECG1 to at the lower

right. Then push a desired loca-

tion key selected above the wave-
form parameter The
waveform will be assigned to the

keys.

location.

Telemetry Bedside Monitor 4L.2275
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CUSTOM DISPLAY SELECTION

, ‘7 3. For cascade display of ECG

waveform.

4. Select blood pressure dis-
play mode.

Telemetry Bedside Monitor 4L2275

SEPARATE

LAY

@ For cascade display of ECG
waveform, select the same wave-

forms and assign two continuous

frames to them.

@ For blood pressure waveforms,
if BP1, BP2 and BP3 are as-
signed to three continuous frames

and the (SEPARATE) key is

pushed, each blood pressure wa-

veform will be displayed in a

dedicated scale.

If the (OVERLAP

pushed, these blood pressure

key is

waveforms will be overlapped on
the same scale.

Also, if OFF is assigned to a
frame between selected blood

pressure  frames after the
OVERLAP) key is pushed,

blood pressure waveforms will be

ECG1 [BCG2 JRESP ) €O, displayed using BP and OFF
PAP | BP2 | BP3 | BP4 .

Conr v Yacar 35,0, frames, thereby allowing you to
(b cXac)eecz [ or ) @ monitor blood pressure wave-

forms on an extended scale.

/e




:

(16.7) CHANNEL NAME

from (SET UP

push (PRE- SET) ,(CHANNEL NAME)

----------------------.----.-.-----------.I

( When the switch, and the

receiving channel (4 digits).
\_

[CHANNEL NAME) keys are pushed, the following display
is shown. The monitor provides six telemetry receiving channels

and this display allows you to set a channel name for the

~

‘93 03/12 16:27:51 BED= 3 JOHN I

SELECT AND PRESS FOR EACH CHANNEL.

1 2 [ 3 | 4 | 5 | ej
4012]4013]4014[4015[4016

0 1 1

INC.

TELEMETRY CHANNEL ASSIGNMENT A " 4 " A " v

DEC. B

x1
4011 WAL
s0 DISPLAY

- 25

D
a
o
bl

Seta channel name. TELEMETRY CHANNEL SELECTION

Note: For the channel used, con-
tact your Fukuda representative.

1]2]3]a]5 6|

4012]4013]4014]4015]4016

@ Push the channel key for
which you want to name. The
prevailing channel name will
be displayed at the center in
large - sized four digits which
will serve for keys.

Push one of the keys. It will
be reverse- lit and INC./DEC.
keys will appear.

@ Push the () key to incre-
ment the number.

Push the key to decrement
the number.

A setting range is from 0 to 9
and A to Z.

Telemetry Bedside Monitor 412275
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(16.8) RECALL SET UP

from (SET UP)

push (PRE-SET) ,(RECALL SET- UP)

~

When the (SET UP) switch, (PRE-SET] and

(RECALL SET- UP) keys are pushed, the following display is
shown for the bed selected.

The waveform length of 6 or 12 seconds and the number of
channels to be stored in memory during an alarm event can be

selected for an individual bed.

\_ J
93 03712 16:27:81 ppp. B IOHN w
RECALL SET-UP NGO PN P
x 1
WAVEFORM LENGTH 12 SEC » 4011
FAVEGORM 1 ch 2 ch B
CHANNELS (BCG1) (1) R
VEMORIZES SELECT THE PAP -
9 WERRMFR ([ ) [ T fecmrr
CHANNEL 2. TIE
B — 25 (] COPY/TO!
CAUTION:BY THIS SETTING, THE DATA MEMORIZED e N Y —
PRIOR TO THIS WILL BE CLEARED. .t
(ENy))

1. Waveform length. RECALL SET-UP

WAVEFORM LENGTH

RECALL SET-UP

@ Selection of (12 SEC) reduces

the number of stored waveforms
to one half the number available

with (6 SEC) .

2 Select 1 or 2
WAVEFORM LENGTH

& Selection of reduces the

number of stored waveforms to

96

Caution:

All recall waveforms which
been stored are
cleared from the memory
when any setting on the
CALL SET- UP display

is changed.

have

Telemetry Bedside Monitor 4L2275

CHANNEL 2.

one half the number available with

¥AVEFORM lch
€@ The number of alarm - initiated
MEMORIZES SELECT THE .
FAVEFORM FOR stored waveforms is 192 standard

It
can be extended to 704 by using

with 6 seconds and 1 channel.

the IC memory card.

& If the (ECG+1ch) is
pushed, a prompt is displayed to
select a waveform of the 2nd
channel. Push a desired waveform
key to select.

77/
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(16.9) OTHER BP LABEL
SELECTION

from (SET UP
push (PRE-SET) , (OTH BP LABEL)

/

~
When  the switch, the and |

(OTH BP LABEL) keys are pushed, the following display is
shown. You can use a three character identification name for
additional blood pressure names for display on the monitor.

‘93 03/12 16:27:51 BED= 3 JOHN
OTHER BP LABEL SELECTION PN PN P
SEKECT BY PRESSING ADDITIONAL "1" OR "2". ol
AT . i
ABP
= fomeron
CVP
RVP
cowmo}
-/

1. Adding BP Labels.

2. Input pressure name.

Note: If the input label
has a letter other than
«p» at the end, only a
mean pressure will be
displayed on the INI-
TIAL DISPLAY.

CVP
RVP

3. Character deletion.

@ Push either or (2.

The key will be displayed in
reverse contrast.

@ Select the three characters de-
sired for the pressure name. These

will be displayed in the

(1) or (2) area selected.

—O—O—<

& When the (DELETE) key is

pushed, all characters inputted
will be deleted.

Telemetry Bedside Monitor 412275
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BLOOD PRESSURE ZERO ADJ

%ke zero balance of the re-

ceiver for each blood pressure.

When fine zero balancing is

complete.

B en fine zero balancing can-

o
J be made.

—

» @

Telemetry

Bedside Monitor 412275

BP ZERO TRIM

w

COMPLETE

cuncr 29

7/

ETE

&

@ First open the 3— way clock of
the transducer to the atmosphere.
@ Push the zero balance button
on the transmitter to take zero
balance at the transmitter. Then

push the or key.

@ If zero balancing is complete
on the transmitter but is not taken
at the monitor, push the BP key

on the monitor.




from
(16.12) REMOTE CONT. ID push (PRE-SET), (REMOTE ID)

When the switch, the and

(REMOTE I@ keys are pushed, the following display is

shown. This display allows selection of an ID number which

allows the remote control to identify the monitor.

‘93 03/12 16:27:51 BED= 1

REMOTE CONTROL ID SET-UP

SELECT ID FOR REMOTE CONTROL

SELECT ID FOR REMOTE CONTROL

1. Select an ID number which € One remote control can cover

allows the remote control to 2 | 3 four DS~ 3300 bedside monitors.

identify the monitor. Assign a different ID number to
each individual bedside monitor.

Ao G8 606 8
a BB 266 0
+|le B8 06@ 8

Remote Controller

Telemetry Bedside Monitor 4L2275




from
(16.13) COLOR ASSIGN push (PRE-SET),(COLOR ASSIGN)

° g

When the switch, the and

(COLOR ASSIGN ) keys are pushed, the following display is

shown. This display allows selection of red, yellow or green for

each waveform/measurement displayed on the color slave

monitor.

‘93 03/12 16:27:51 BED= 3 JOHN I

" 80 120| COLOR ASSIGNMENT
40
Voo o 5|  SELECT COLOR FOR EACH NUMERIC

08/00

P 00 o| AND WAVEFORM. we- |
COLOR NUMERIC FORM | ...

ED
R ED m PAP | PAP

(GREEN) OFF | OFF )

OFF | OFF
m 37.0 i orF)f
DEFAULT ((REsP Y RESP
» 25 .

APNEA s 158

()

8
HIE
[

O
1. Push the (DEFAULT) or ) @ Default colors are;
ASSIGN ] key. HR, ECG: Yellow

BP2: Red
BP3: Green
Others: Yellow

"2.If the (ASSIGN) key is| cowr sssiomaw @ First push the (RED),
pushed, select colors for SELECT COLOR FOR EACH NUMERIC YELLOW) or (GREEN] key.

VAVE- .
waveforms/measurements. NUMERIC FORM Then push the numeric param-

eter to which the color is to be
assigned.

ASSIGN

COLOR ASSIGNMENT
SELECT COLOR FOR EACH NUMERIC

AND FAVEEORM. VAVE- eter to which the color is to be
NUMERIC FORM

Then push the waveform param-

assigned.

. ‘

Telemetry Bedside Monitor 412275




(16.14) RS-232C

from (SET UP

push (PRE-SET) then (RS-232C

rate, etc.

When the |SET UP| switch, the (PRE-SET) and
RS- 232C )keys are pushed, the following display is shown.

This display allows selection of the RS- 232C function, baud

~

'93 03/12 16:27:51

BED= 3 JOHN

RS-232C
FUNCTION

SPEED

PARITY

STOP BIT

(O3 CHAR. DISP;

G50 015200

8 2
H Z

1. Select the RS - 232C func-
tion.

2. Select a baud rate, parity
and stop bit if PC or CHAR.
DISP is selected as the func-
tion.

PARITY

STOP BIT

(75000

2400

480

@ PAGER: Allows use of the
pager system.

PC: Allows communication with
the personal computer.
CHAR. DISP: Allows use of the

character display function.

@ Set these communications pa-
rameters for those of the subject
device.

@ For PC function, contact your
Fukuda representative.

Telemetry Bedside Monitor 4L2275




from (SET UP

(16.15) ALARM OPTION push , (ALARM OPTION)
\

P ':.' ﬁ
® [ When the switch, the and

(ALARM OPTION) keys are pushed, the following display

is shown.

This display allows selection of an alarm suspending time.

- J

"93 03/12 16:27:51 BED= 3 JOHN

ALARM OPTION v

x1
.. 4011 m
ALARM SUSPEND TIME (MIN) 50

FUNCTION

SETUP

8] (=

o

HIEERE >
1 13 -
g LS =

(D)

@ Push the ALARM SUSPEND
TIME key which is initially label
“37).

Select an alarm suspending
time.

¢ INC. (§)/DEC. (T) keys will

appear. Select a desired alarm

suspend time in a range of 0 to 10
minutes.

FERRY @ Press the (RETURN) key to
% complete.

Telemetry Bedside Monitor 4L2275 6
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from
(16.16) TEST MENU push , (TEST MENU)
“

@ |
([ When the switch, the (PRE=SET) and

(TEST MENU) keys are pushed, the following display is shown.

The displayed menu is for servicing purpose only. Leave its

operation to an authorized agent.

&

[=]

. TEST MENU
. SELF TEST )
. CRT adjusﬁ
KEY test FN )
KEY test FP )
IB test )
REC test

D/A adjust
COM test

1 5. Men test

;—<>—<3—<>—<H>—Jr—<cj

iV |w

—
©

)

)

)

- D

22. FONT S . Mem. R/F )

23. FONTM  J11. CPUerror )

24. FONTL  J12. ¥ave display)

P
(=]

;
3
a 3
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(16.17) SOFT SWITCH

from [SET UP

push (PRE-SET) , (SOFT SWITCH)

Ve

The various functions for the monitor can be selected.

When the (SET UP| switch, the [(PRE- SET] and

SOFT SWITCH) keys are pushed, the following display is
P

shown.

"93 03/12 16:27:51

BED= 3 JOHN

vz

ITEM

| SELECTION |

WEAN CALCULATION OF PARAMETERS

TREND TIME LONG (HOUR)/SHORT(MINUTE)

SENSITIVITY OF ARRHYTHMIA DETECTION

BP CURSOR AT FREEZE MODE

ADULT/INFANT (RESP)

BP/FILTERING

ECG FILTERING

NON PHASE FILTERING

OO0V DT |W| DI

—

POWER ON ALARM

PAGE BACK) PAGE FWRD

‘ (o F F)
CEENE® S 50 R T

G (T G =

B

AD UL T SR
GEECES (E T G 1)

[MON 170 R JONNYIENY

—
-]
m
o
@
-
o
°

GG © v )
BACKUP VALUE SRRl

PAGE 1 OF 3

(MENU))

1. Selecting a function.

2. Call the next or previous

page.

COPY/8TOP

O

ITEM

STNDARD SELECTION

MEAN CALCULATION OF PARAMETERS

TREND TIME LONG (HOUR) /SHORT MINUTE)

[ Jaomaaw)
T

0N G SHORT

SENSITIVITY OF ARRHYMIA DETECTION

Loooow

BP CURSOR AT FREEZE MODE

O F F

ADULT/ INFANT (RESP)

A Dbl

BP/FILTERING

00w

EOG FILTERING

MONTTOR

wlo|lw|lolo|s|lw|n|~

NON PHASE FILTERING

O ¥

15

POWER ON ALARM

BACKLP VALUE

PAGE F¥RD

€ The STANDARD settings
for the monitor (as set at the
factory) are listed on the left.

To change a function, push the
desired key under the

SELECTION column.

Push the PAGE FWRD) or

VP INIT

TEMP UNIT

TREND SCALE

ALTOMAT T

TIME DISPLAY

NURSE CALL

O bt

ARTIFICIAL PACER SPIKE DISPLAY

O F

ARREST, VF, VI, OFF

FNARLF I SABLE

Telemetry Bedside Monitor 4L.2275

PAGE BACK) for more

function selections.
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$

(16.18) FUNCTION MENU

SET-UP

from |SET-UP

push (PRE- SET), (FUNC SET- UP)

When the (SET UPJswitch, the(PRE- SET) and

(FUNC SET- UPkeys are pushed, the following display is

OFF.

shown. For each of the menus, any function can be turned ON or

~

93 €3/12 16:27:51 BED‘ 3 JOHN

MENU SET-UP

SELECT DESIRED MUNU.

FUNCTION
MENU

MENU

SET-UP
MENU

PRE-SET ‘

g =
i

o

1. Select the menu.

2. Select the items to turn ON
or OFF.

FUNCTION
MENU

SET UP MENU:SELECT DESIRED OPERATION

QD CIITAD GEIERD GEmID

@ Either the (FUNCTION]) ,

(SET UP) or (PRE- SET) menu
can be selected.

Current effective function is
displayed in reverse contrast.

& To climinate a function from
the menu selection, push the
desired key.

The key will be in normal
contrast and the function will be
disabled.

To restore the function, push the
key again.

Telemetry Bedside Monitor 4L2275




7. Troubleshooting

Frequent interruption of
waveforms.

Noise, Abrupt change
in waveform,

Telemetry signals are
not received,

No ECG is displayed.

Transmitter out of range from
antenna cover area,

Metal obstacle between
transmitter and antenna.

Is there interference from other
transmitters?

The transmitter battery is used
up.

The transmitter battery is loaded
in reverse polarity.

Channel nameg of transmitter
and receiver do not match.

The plug and jack of the AC

adaptor are not Connected firmly,

The ECG lead cable is not
connected.

The connection cable is
disconnected.

Electrode is detached.

Telemetry Bedside Monitor 412275

Use in the range.
Use wide area antenna if necessary.,

Use in areas free from metal walls, other
obstacles.

Avoid using the same channe] of transmitter
in the same area,

Replace the battery.

Load the battery, polarity to polarity.

switch, and the
key to select the correct
transmitter for the receiver.

Connect the plug and jack securely,

Be sure to connect the ECG lead cable. It
Serves as the antenna,

Connect the connection cable securely.

Check electrodes, If any of them is detached,
replace it.




Troubleshooting
®

Problem

Check items Treatment

Make sure the cable is
connected securely.

#
i

Connection cable between the
monitor and the receiver.

| ~—
o

=

-

No display except heart
rate.

Push the SET UP switch, DISPLAY ON/OFF
and turn the item ON.

Selection of DISPLAY ON/OFF T
mode. e T

=yl

B . -
orsn v
vt

RTINS W) TN A) EURETSIT) G (ABED)

{thery T

sureman)

Connection of BP cable.

No B.P. value
displayed.

Push the (SET UP )switch,
(DISPLAY ON/OFF )and turn the item ON.

Selection of DISPLAY ON/OFF
mode.

Pressure value and

waveforms do not seem | B.P. ZERO
correct.

Clean the electrode site and attach new
Attachment of the electrodes to electrodes.
the patient.

Electrode off mark is

displayed and no ECG Insure connection of the lead wires to the
is shown. electrodes and make sure the receiver is
Connection of ECG lead wires or | securely inserted.

electrodes.

Telemetry Bedside Monitor 4L2275




Troubleshooting

9

Problem Check items Treatment

Connection of lead wires. Replace lead wires if necessary.

AC Noise, unstable

BCG Electrode condition. If electrode is dry, replace with a new one.

Electric blanket is in use. Do not use. Use other method.

Try to push (INITIAL DISPLAY ) switch
again.

o 00 0000

The display is in “ KEY LOCK ”
mode.

)

The screen touch key

does not work.
d — — Connect Bedside Monitor to LAN with LAN
interface cable.

Necessary Bedside Monitor is ﬁﬁ
connected to LAN.

Other bed waveform
does not show.

Connect AU-3310, AU-3320.

A

AU-3310 m
. k=]
Recorder is not connected. je

s 00 B9 &

Turn power switch of the recorder ON.

. e
Recorder is not turned ON. e

Record and Copy do

J

not work.

AU-3310 AU-3320

Load paper.

m—

is i —219TE
Paper is improperly loaded, or OP—219T

paper is empty.

Telemetry Bedside Monitor 4L2275

OP—-031TE AU—-3320




8. STORAGE AND MAINTENANCE

STORAGE

1. Install or store the instrument away from moisture, splashing water or chemicals.
2. Make sure the operating location has adequate ventilation and the unit is not in direct sunlight.
3. Avoid excess vibration and shock during transportation and operation.
4. Do not store near chemicals or where gasses are generated.
5. Note AC voltage and power line frequency.
6. Ensure proper grounding when applying power. If necessary, use the accessory ground
cord supplied with the instrument.

MAINTENANCE

1. To clean the screen with power turned ON, lock the keys to prevent abnormal
operation of the touch screen.

|/

[

Y w ram I -

SET UP WENU:SELECT DESIRED OFFRATION N .
®EY_LOCD) . SHLECT KEY LoCK

ISP ON/OFF) GHEEP_SPEED) OUND/ERIGHT) oK 7

PATIERT WD) RRARTENIA) GIRRIEC SED) (7 TR 60 . i

(REC SETUP) BERTODIC REC) @INESET)

R I TO EXIT FRON LEY LOCE, PAESS EITHER
FAGER_OH/0F) (OATA CLEAR) .o . “INITIAL DISPLAY", “FINCTION" O

e - | “SET-0P" SKITCH, i 2.
C(PRESET) T [ ———

Dynascope
(e

il 60 808 8

4
of
-

B

—
Push the SET UP switch Push the KEY LOCK key Push YES

2. Sterilization

Wipe the monitor with guaze dampened with alcohol.

3. Cleaning 4. Release the KEY LOCK mode.

Use a soft cloth dampened with cleaner or alcohol. Push the INITIAL DISPLAY switch.
Do not use abrasive or chemical cleaner.

Telemetry Bedside Monitor 4L2275




9. USE OF THE IC MEMORY CARD

,‘ 9.1 IC CARD IDENTIFICATION

—— For IC card Name seals
name plate

Patient name

Hospital |D
Battery replacement date

Bottom of IC card

9.2 CAUTIONS:

. Turn the write protect switch on the bottom of the card to the “PROTECT” side to prevent
erroneous writing of data.

. Do not touch the connector or contact the connector with metal objects

. Keep away from direct sunlight, excessive heat and moisture.

. Do not drop, strike or impact. Do not bend or dismantle other than battery replacement.

. Do not dispose of by fire.

. Do not immerse or splash with water.

. Life of batteries is one and one half years. See next page for Battery Replacement.

Write Protect Switch

<4 Connector

Telemetry Bedside Monitor 4L2275




USE OF THE IC MEMORY CARD

9.3 BATTERY REPLACEMENT

Battery replacement procedure

Note : Do not remove both
batteries at the same time.

Replace batteries one at a
Bottom of IC card time.

Cautions:

1. Inside the memory card, two lithium batteries (CR2025) are mounted.
2. Replace the batteries one at a time to insure the data is not erased.
‘i 3. Keep batteries out of reach of children. If swallowed, contact a physician immediately.
4. Do not open the battery cover unless replacing batteries.
' 5. Replace the batteries every one and one half years.
6. Check the battery polarity before installation. See above figure.
7. Do not dispose of batteries in a fire, or they may explode.

|

i

I

|

1 9-2 Telemetry Bedside Monitor 412275
|




USE OF THE IC MEMORY CARD

‘ 9.4 Types of IC Memory Cards

There are three types of IC memory cards which provide different memory
capacities.

Model Memory Capacity | Parts Number Battery Life

FML-256PG-C 256KB 1E8012 Approx. 5 years

FML-512PG-C 512KB 1E8017 Approx. 3 years

FML-1024PG-C IMB 1E8003 Approx. 1.5 years

Any type of the above IC memory cards can be used for the PRE- SET program
and PATIENT DATA.

The number of recall waveforms or the time length of a continuous waveform,
which can be stored in an IC memory card designated as an extension memory,
differs with the capacity as follows.

Number of Recall Waveforms Time Length of
Memory (6 seconds/waveform, with one channel) Continuous Waveform

Capacity

For Telemetry Central All Models
For BMW or BMT (per bed) (for a selected bed)

256KB 192 32 15 minutes

512KB 352 58 30 minutes

1MB 704 1 hour

Telemetry Bedside Monitor 412275




10. SPECIFICATIONS

' QSISPLAY

CRT Screen:

Display color:
Waveform Display Mode:
Number of Waveforms:
Waveform Length:
Sweep Speeds:

Freezing:
Frequency Response:
Brightness Adjustment:

; .CONTROLS:

SIGNAL INPUT
Input System:
Measuring Parameters:
Receivable Parameters:

12~ inch, electromagnetic deflection

Amber

Non- fade moving trace

6 maximum

6 seconds (with a sweep speed of 25mm/sec)
ECG, BP: 12.5, 25, 50mm/sec

Respiration: 2.5, 8, 12.5, 25mm/sec

All waveforms can be frozen simultaneously.
DC to 50Hz

Available in SET UP mode

7 panel switches and touch- sensitive screen keys
Telemetry system

ECG, respiration, blood pressures and body temperatures
6 maximum

INPUT/OUTPUT CONNECTORS

Receiver Input:

LAN Connector:
Slave Monitor Output:
Recorder Output 1:
Recorder Output 2:

RS- 232C Port:
‘ Alarm Pole Output:

Connects to the receiver.

Connects to Omninet II LAN branch cable.
Connects to Fukuda recommended slave monitor.
Connects to AU- 3310 or AU- 3320 recorder.
Connects to AU- 3310 or AU- 3320 recorder.
Connects to the pager system, etc.

Connects to AP- 300 alarm pole.

‘ This product is based in part on OMNINET™ technology licenced under the authority of Corvus System, Inc.

Telemetry Bedside Monitor 4L2275
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SPECIFICATIONS

5

SAFETY (with a system including the transmitter and receiver)

Electric Shock Protection: Class I, type CF

Patient Leakage Current: 10 1 A maximum

Ground Leakage Current: 100 g A maximum

Withstand Voltage: 1500V AC for one minute
POWER REQUIREMENTS

Input Power Supply: 115V AC + 10%, 50/60Hz or

230V AC =+ 10%, 50/60Hz

Power Consumption: 180VA maximum
PHYSICAL DATA

Dimensions: 31.8(W) x 34.1(D) x 26.2(H) cm

Weight: Approx. 12kg

ENVIRONMENTAL CONDITIONS
Operating Temperature Range: 10 to 40°C
Operating Humidity Range: 30 to 80% RH (no dew condensing)
Operating Atmospheric Pressure Range: 70 to 106 kPa
(700 to 1060 mbar)
Storage Temperature Range: -10to +60°C
Storage Humidity Range: 10 to 95% RH
Storage Atmospheric Pressure Range: 70 to 106 kPa
(700 to 1060 mbar)

10-2 Telemetry Bedside Monitor 4L2275
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SPECIFICATIONS

\

HEART RATE: Displayed together with ECG waveform. Renewed every 3 seconds. 6-
second average or instantaneous
Measuring Range: 12 to 300 bpm

TRENDGRAPHS
Parameters: Heart rate, ST level, VPC, blood pressure, respiration rate, body

temperature, A T
Trending Time: 1, 2, 4, 8, 24 hours (switchable to 1, 3, 6, 12, 24 hours or 1, 5, 10, 30, 60
minutes)

ECG
Time Constant: 0.5 seconds (switchable to 3 seconds)
ECG Filter: 25Hz in monitor mode, 100Hz in diagnosis mode
AC Filter: 50/60Hz

RESPIRATION
Measuring Range: S Q equivalent signals
Frequency Response: 0.1 to 1Hz (adult), 0.1 to 2Hz (infant)

BLOOD PRESSURE
Measuring Range: - 50 to +300mmHg
Frequency Response: DC to 12Hz

BODY TEMPERATURE
Measuring Range: -50to +50°C

LARMS

Parameter Limit Setting

Heart Rate: 20 to 300 bpm

ARREST

VF

VT

RUN: 2to 6 VPCs

BIGEM

TRIGEM

FREQNT: 1 to 20 VPCs

MULTI

Respiration Rate: 5 to 150 breaths/minute

Apnea Time: 1 to 40 seconds

Blood Pressure: 0 to 300mmHg
' Body Temperature: 20 to 45°C

Telemetry Bedside Monitor 4L2275




SPECIFICATIONS

RECORDING
Recording Modes:

Manual recording (ordinary waveform recording. 20 seconds if operated
through the transmitter)

¥ recording* (long- term compressed ECG waveform recording with HR
and ST level trendgraphs)

Summary recording* (HR and ST level measurements every 5, 10, 20 or
60 minutes in a list plus trendgraphs)

Recall waveform recording

Frozen waveform recording

Trendgraph recording (all trendgraphs are recorded)

Periodic recording (automatic recording in preset intervals)

Alarm - initiated recording (20 seconds)

Nurse call- initiated recording (20 seconds)

Copy* (hardcopy of screen image)

* ¥ recording, summary recording and copy are available only with the
AU- 3320.

Maximum Number of Waveforms: 2 (AU- 3310), 6 (AU- 3320)

Periodic Recording:

Delay Time:

TEST FUNCTIONS:

10-4

Interval: Selectable in a range of 1 minute to 24 hours 59 minutes
Recording item: Waveforms or summary (list and trendgraphs)
Waveform length: 5 to 250 seconds

16 or 8 seconds (selectable by the SOFT SWITCH)

ROM version, IC memory card status, CRT adjustment, key test, receiver
status, recorder status, communications status, etc.

Telemetry Bedside Monitor 4L2275




SPECIFICATIONS

@:111NG & STATUS INDICATIONS

Date/Time:
Gain:
Alarm Limits:

Year/month/day and hour:minute

1/4,1/2,1,2 0r 4

HR: High/low limits, VPC: FREQNT & RUN,
ST level: High/low limits

Waveform - related Messages: CAN/T, LEARN
QRS- synchronized Mark: Heart mark (4 ) blinks in synchronization with R wave.

Lead- off Mark:
Nurse Call Mark:

Low Battery Mark:
Alarm Suspension:

Out- of- range Indication:

Telemetry Channel:
Pacemaker Pulse:

x
-

mark is displayed while at the same time the buzzer sounds and
the recorder is initiated to record.

1 to 20 minutes

Train of square pulses

Receiving channel is indicated.

Superimposed on ECG waveform in negative direction (when the
function is set to ON by the SOFT SWITCH)

OPERATIONS AVAILABLE THROUGH TRANSMITTER

NON- PHASE FILTER:
IC MEMORY CARD:

&CEIVER

Receiving Frequency:
Number of Channels:
Receiving System:

Dimensions:
Weight:

Recording

Alarm suspension
Nurse call

Event mark

fo: 0.8Hz, - 12dB/oct, delay 0.6 seconds
Read/write of preset data or patient data. May be used as an extended
memory for recall waveforms or a continuous waveform

174 to 192MHz
6
Crystal - controlled double superheterodyne

31(W) x 34(D) x 56(H) cm
Approx. 4.5kg

Operating Temperature Range: 10 to 40°C

Telemetry Bedside Monitor 4L2275 10-5
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11. ACCESSORIES To Main Monitor, Receiver & Recorder

To ensure the system performs to specifications, use the accessories specified by Fukuda Denshi.
When ordering spares, indicate the model numbers together with the names.

Main Monitor DS- 3300

No. Item Model Q’ty Remarks
@ | Power cable CS-18or 1 | 230V standard
CS-24 1 | USA, 115V standard
@ | Grounding cable CE-01A 1
@ | Power fuses 313002 (2A) or 2 | 115V
313001(1A) 2 | 230V
@ | Cleaning cloth OA-57 1
® | Name plate set OA- 437 |
® | Dust proof cover 1
Operation Manual 1
Multi- Parameter Telemetry Receiver LW - 3311
No. Item Model Q’ty Remarks
© | Connection Cable CJ-281-B 1
@ | Antenna Base OA275 1 | With tightening screw
@ | UHF/VHF Antenna | HW420MP |
Recorder AU-3310 (2 channel)/AU- 3320 (6 channel)
No. Item Model Q’ty Remarks
@ | Power cable CS-18or 1 | 230V standard
CS-24 1 | USA, 115V standard
@ | Grounding cable CE-01A 1
@® | Power fuses 218-002 (2A) 2 | For AU- 3310
218-004(4A) 2 | For AU-3320
@ | Connection Cable TOCP200Q- 60CB 1
@ | Dust proof cover 5H5751 1 | For AU-3310
SH5751 1 | For AU- 3320
@ | Chart Paper OP-219TE 1 | For AU- 3310, Z- fold paper
OP-031TE 1 For AU- 3320, Z- fold paper
@ | Paper Shaft 0A-359 1 | For AU- 3310, 63mm wide paper
@ | Mounting Adaptor | OA-70 1 | For AU-3310
@ | Operation Manual 1 | For AU-3310
1 | For AU-3320

Note : Accessories are subject to change without prior notice.

1 -1 ) Telemetry Bedside Monitor 4L2275




ACCESSORIES To Main Monitor, Receiver & Recorder

Z < 7
< 4,
= o 4

4‘
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12. APPENDIX QRS DETECTION

. i | | | The following process is applied to the QRS
N / A ] AN J\ A algorithm for detection of QRS waveforms
QRS Detection QRS Detection under various conditions. In principle, a

threshold is determined that allows for detection

of the R wave peak. However, an actual ECG
—““\/\'-’*\IJ\'NVJ\"J\IJ\ signal varies due to electrode position, base line

QRS Signal is small, but the Twave is large. drift, artifact and individual patients.

S

ECG with base line drift.

a. Analog ECG converted to Digital signal.
a. | A/D Conversion

b. QRS signal in the ECG is enhanced. T wave
and P wave as well as base line drift and

b. Digital Fllter artifact which causes noise are inhibited.
' c. | Noise Detection
f. Pacemaker
d. | QRS Detection

Detection

QRS Detection
€. | Post Process

A

OJ /\

At the same time, negative QRS is converted to
Positive QRS Signal

a positive signal.
Telemetry Bedside Monitor 4L2275 12-1
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QRS DETECTION

f

| | |
MMM&MW

Noise Signal level

12-2

Absolute Threshold
l' Noise Signal
¢ ' Level

Detection Threshold

Absolute Threshold + Noise signal level

=

T Wave Inhibit
QRS Post Processing

.

Pacemaker Detection

-

c. Even if all the noise is not inhibited in the

digital filter, the noise level is detected.

d. From the QRS signal level and noise level, a
threshold is determined. Any ECG signal that
exceeds this threshold is judged as QRS.

e. After QRS Detection, a period is established
in which detection is inhibited to avoid

counting tall T waves as QRS. After that time

period, the detection threshold is gradually

reduced to a lower level.

f. When a pacemaker pulse is detected, the QRS

detection is inhibited for a certain period so

the pacemaker pulse is not counted as QRS.

/34
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ARRHYTHMIA ANALYSIS

—

1. Arrhythmia detected and detection standard

Arrhythmia Detection Standard Waveform Example

ARREST When QRS is not detected for 5 N NAW__/—_
seconds.
When VF is detected by arrhythmia

Ve - MMM M1
algorithm.

VT Continuous 9 beats of VPC with R-R
interval less than 500 milliseconds. L——L—JUUUULW

RUN When 3 (selectable) or more
continuous beats of VPC occur. U-——WA.F—A—»——A-
Two consecutive patterns of a normal

N

BIGEM beat followed by a VPC V. NV NV N
(N-V-N-V-N) b f L '
Three consecutive patterns of two

TRIGEM normal beats followed by a VPC N NV N NV N
(N-N-V-N-N-V-N-N-V) V Y

FRON When .5 (selectable) VPC occur within
one minute. Y V
When heart rate is 120 bpm

TACHY (selectable) or more for 5 seconds or J KJ(\LJ/J/J,/J/J(J/J(JKJ{/J(\
more.
When heart rate is 40 bpm (selectable) { L

BRADY e
or less for 5 seconds or more.

2. Waveform Quality Indication
Waveform Condition Indication

Large, Odd Waveform CAN’'T

No QRS Waveform NO-SIG

Preparation for Analysis LEARN

Telemetry Bedside Monitor 4L2275 12-3
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ARRHYTHMIA ANALYSIS

3. Outline of Arrhythimia Processing
The following flow chart shows the process used for acquiring ECG to arrhythmia judgement.
The method employed is a combination of feature extraction and template matching.
Furthermore, the ECG signal is processed through frequency analysis for further determination of

ventricular fibrillation (VF) or ventricular tachycardia (VT).

Artifact
Detection

QRS
Detection

l

Feature
Extraction

l

Template
matching

l

Frequency
Analysis

l

Arrhythmia
Judgement

l

Alarm
Generation

R-R Interval
QRS Width
QRS height

N- Normal beat
V- Abnormal beat
? — Questionable

VF/VT Judgement

FREQUENT
BIGEMINY
TRIGEMINY
etc.

Visual Alarm
Audible Alarm
Recording
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RESPIRATION DETECTION

’

IV NN

Heart Activity Superimposed on Signel

A/D
Conversion

b. Peak Point

Detection
\
Respiration
c. Detection
Wave
Time

eak point

3
Ampl

Tapn

Telemetry Bedside Monitor 4L2275

In certain cases, there may be base line drift
caused by body motion or artifact caused by
heart activity superimposed onto the respiration
signal.

The following algorithm is used to process
respiration detection.

Respiration Detection Algorithm
a. Respiration signal is converted to a digital
signal.

b. Average level of Respiration signal is
determined.

c. A threshold is determined by adding an
absolute value to the average level, when the
signal is regarded as a respiration waveform.

Respiration Rate Calculation
Respiration rate is calculated based on mean
value of breath intervals for a six sec. window.

Apnea Determination
Apnea is determined when the respiration
waveform is not detected for longer than the
APNEA ALARM time setting.




A e —=--—.

BLOOD PRESSURE CALCULATION

Noise Signal level

7&@&@%

X4

————————— Xs X3 X2 Xi

12-6

Computations are made for Systolic, Diastolic
and Mean pressure value with each cardiac
cycle.

First, the average pressure value is measured.
When the pressure is greater than the average, it
is considered the systolic period. When the
pressure is less than the average, it is considered
the diastolic period.

The blood pressure value for display is
processed as a mean weighted calculation in
order to suppress artifact or changes caused by
respiration or arrhythmias.

The equation of this processing is the same for
systolic, diastolic and mean pressures and the
values are calculated individually. The larger the
difference of the value to the average, the

smaller the weight becomes.

WIXx1+W2x2+W3x3eees
WI1+W2+W3eeee

Pressure=

Telemetry Bedside Monitor 4L2275




BLOOD PRESSURE NAME and BLOOD PRESSURE CHANGE

AOP: Aortic pressure

—— PCWRP: Pulmonary capillary

wedge pressure
CVP: Central venous

pressure Pulmonary
artery

PAP: Pulmonary artery
pressure

Left
atrium

RAP: Right atrial pressure LAP: Left atrial pressure

Left
. Right
ventricle

ventricle
RVP: Right ventricular LVP: Left ventricular pressure
pressure

TYPICAL WAVEFORM EXAMPLES
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HEMODYNAMIC CALCULATION FORMULA

. Parameter (unit) Acronym Formula
body surface area (m?) BSA h®™ X w™% X 71.84 X 10 (Dubois)
cardiac index ( £ /min/m?) CI BCS_(?'X
stroke volume index (m £ /beat./m?) SVI E%YK: CgéiR
systemic vascular resistance index SVRI | SVRxBSA= (AMP_CCY (;) )X79.92 xBSA
(dynes-sec-cm™-m?)
pulmonary vessel resistance index PVRI PVRxBSA= (PAMP-PCWP)x79.92 xBSA

CO
(dynes-sec-cm™-m?)

LCW _ COx(AMP-PCWP)x0.0136
BSA BSA

. left ventricular cardiac work index (g-m/m?) LCWI

LVSW _SVx(AMP-PCWP)x0.0136
BSA BSA

left ventricular stroke work index (g-m/m?) LVSWI

RCW _ COX(PAMP-CVP)x0.0136
BSA BSA

right ventricular cardiac work index RCWI
(g'm/m”)

RVSW _SVx(PAMP-CVP)x0.0136

right ventricular stroke work index (g-m/m*) | RVSWI

BSA BSA
arterial O, saturation (%) Sa0 100
' 2 ’ * | (1+7070/Pa0")
: PaO
PaO,= 10(0.024x(TEMP—37)+0.4sf(7.4—aPH)+o.o13XBE,
arterial O, contents (m £ /d £ ) Ca0, (Hb><1.1361(;><3302+ (Pa0,%0.0031)
venous O; saturation (%) SvO 100
u 2 (4 2 (1+7070/PV0227)

PaOZ

1 0(0.024X(TEMP—37)+0.48>< (7.4-aPH)+0.013xBE}

PV02=

12-8 _ Telemetry Bedside Monitor 4L2275




HEMODYNAMIC CALCULATION FORMULA

—

@

/min/ m’)
O, supply volume index (m £ /min/m’)

estimated Q; intake ratio

shunt ratio

heavy carbon trioxide ion density

(mmo £ / £)

base excess (mmo £ / £ )

0:AVI

O:ER

Qs/Qr

HCO’

BE

Parameter (unit) Acronym Formula
venous O, contents (m £ /d £ ) CvO; (Hb><1.13 (;1 ())XSVOZ+(PVOZ><O.OO31)
arterial venous O, contents difference aVvDO, | Ca0, — CvO,
(m£/d2L)
O, consumption volume index (m £ V0.l CI X aVDO, X 10

CI X Ca0, X 10

aVDO,
CaOZ

CCOz_CaOz
CcO,~-CvO0,

_Hbx1.34xSc0;
B 100

100
(1+7070/PA*")

CCOz

+(P+0,%0.0031)

SCOz—

PA=PA02/1 O(OAOZ4X(TEMP~37)+0‘48X(7.4—QPH)+0.01SXBE)

PaCO; + 1-R
R R

PA0O,=(PB — 47) X FiO, —
PaCO; X FiO,
PB = 760mmHg, FiO, = 1

R=V co,/ V 0,=0.83

1 0(PH~6.1 +l0g(0.03xPaCO2)}

(HCO;) — 24— 31 X (7.4 — aPH)

X

Telemetry Bedside Monitor 412275
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13. INDEX

DISPLAY SCREEN AND OPERATION

o

|
|
I
|

,
|
|

Switch Key Description Page
(RECORD/STOP ] | Waveform Record/Stop.
(cAL )| Calibration waveform. 6-6
[ GAIN j Gain setting. Waveform position adjustment. 6-7
( FREEZE/RELEASE | Waveform Freeze/Release. 6-8
(ALARM ) | ON/OFF setting, suspend, alarm limits. 6-9
INITIAL
i f . F
[ OTHR-B J Display of other beds. ON/OFF of alarm sound of other 6-12
bed.
[ MENU ] Display of menus for operation. 6-14
Selection of the number of ECG channel to display. _
[ LEAD } Selection of lead for each channel. 6-15
(RECUREC2 ] |Recorder change. 6- 17
ﬁ{ECALL ] Display, record, editing, of waveforms. 6-20
<ol . . .
[ TREND ] Display of trendgram, selection of trend time, recording, 6-22
data clear.
Simultaneous display of recall waveform and
GQEC & TRND ] trendgram. Selection of trendgram and trend time, 6-24
recording.
FI‘EMPLATE ] Display of VPC template and number of occurrence. 6-26
Trendgram of ST and instantaneous heart rate. Setting
GT DISPLAY J of standard waveform. Super - imposition display of ST| 6-28
at every one minute.
G DISPLAY ] Display of long term compressed ECG. 6-31
[ > RECORD ] Record of long term compressed ECG. 6-32
FUNCTION
[ SUMMARY ] Record of summary report. 6-33
(HEMODYNAMICS)] | List of hemodynamics calculations. 6-34
Cardi on Tist. :
[ PROFILE J Forr?ster chart. Cardiac function list. Hemodynamic 636
profile.
To display ECG waveforms of I, II, III, aVR, aVL and _
(6 LEAD ) oVE e, 6-38
isplay of i ds), i h
ER G/OCRG ] Display o E?G (six secon s)., 1n§tantaneous eart rate 6-39
trend (two minutes), and respiration waveform.
(SLEEP j To turn off the CRT screen at night. 6-40
[ CHAR DISP J To display characters input through the RS-232C port. | 6-41
To display and/or record a compressed ECG waveform _
[EONT' WAVE ] which has been saved in the IC memory card. 6-43
Telemetry Bedside Monitor 4L2275 13-1




DISPLAY SCREEN AND OPERATION

/

Switch Key Description Page

[KEY LOCK ] Locking of operation of touch keys. 6-48

DISPON/OFF ] | ON/OFF of display items. 6- 49

EWEEP SPEED J Selection of sweep speed. 6-50

@OUND/BRIGHT ] Adjustment of tone of sound and brightness. 6-51

(H.R. TONE SEL J Selection of the bed to generate H.R. sound.

ﬁ’ATIENT NAMEJ Registration of a patient’s name/ID number.

ON/OFF of arrhythmia detection Setting of a
threshold.

To display characters input through the RS-232C
port.

(BP LABEL 4] Labeling or naming of blood pressure sites.

(ARRHYTHMIA ]

(CHANNEL SEL |

(REC SET-UP J Setting of recording function.

@ERIODIC REC J Setting of periodic recording.

@CORDER SEL J Selection of second waveform for 2 ch recorder.

(TIME SET ) | Date, time set.

(PAGER ON/OFF ) | To set the pager which will be called at an alarm.

[ECARD R/W J Loading or saving of data for IC memory card.

EATA CLEAR J Erasure of all of patient data.

[i’RE— SET J Display of preset menu.

X3 00ee-9d
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DISPLAY SCREEN AND OPERATION

Switch Key Description Page

@T- UP INIT j Initialization to factory settings. 6- 68

[DISP CONFIG j Selection of display configuration. 6- 69

@IONITOR ID ] Number assignment to the monitor. 6-70

| @MMARY ITEI\D Selection of items for summary report. 6-71

@CARD INIT j Initialization of IC card. 6-73

@USTOM DISP j To make a customized display configuration. 6-74

@HANNEL NAME ] To select a receiving channel number. 6-76

RECALLSET-Up ) | et of el ingi chamesoa |

o (OTHBPLABEL | | Selection of BP name. 6-78

+ [E’ ZERO TRIM j To take zero balance at the receiver. 6- 80

(O i

LC OLOR ASSIGNj To assign colors to waveforms and . 6 83

f measurements for the color slave monitor.

/ (Rs-232¢C )| Toselect the RS- 232C function. 6- 84

z @ARM OPTIONj To set an alarm suspend time. 6-85

@EST MENU j Menu display for servicing. 6- 86

(SOFT SWITCH )| Selection of monitoring condition ON/OFF 6- 87

; 'L @NC SET- UP j ON/OFF operation of item in each menu. 6-88
\
‘r[
|
|
!

8
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Installation
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Installation

X3 00€€-SA

CONTENTS i |

System Conﬁguration ................................................................. 1
preparation Before Use ................................................................ 2
Adjusting the Receiver ................................................................ 3

Installing Antenna Base

and Connection of Component UNits -«+--++++rveveeeeniiiiiieiniiinninnannn... 6
Mounting the Monitor to the Trolley -+« «--ccevveveiiiiiinnnniiiiiiiiien, 7
Mounting the Receiver to the Trolley -+ - vvveeereeeiiiiiiniiiiiiii.. 8 ‘
Mounting the Receiver to the MORItOr-----+++ vt oveveerreneneinieinirinnnn.n, 9
Mounting the AU-3310 t0 the MONItOr --«-«+ st cveeeeeeememmnreneriinennenen. 10
Mounting the AU-3320 to the Trolley «+-««++ eeeerremmemmiiiiinnnniiii, 11
Setting the IC Memory Card «++----+oveoveermmminniini e, 12
InterconnectiOns ....................................................................... 13
Telemetry Channel Assignment ................................................. 14

Pin Assignment and Signal I/O (DS-3300) -+« +ccvrevereenininininnennn. 15

Pin Assignment and Input/Output Signal (LW-3311) «--+--ceevvneennnn. [
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INSTALLATION SYSTEM CONFIGURATIO
IC Memory Card (option)
[ ] <>

PATIENT MONITOR
DS-3300 ]

ANNTENA
HW420MP

- — o c—— — — — — ——— "

{
I
S 4 W—

ANNTENA CONNECTOR
OA-275

RECEIVER
LW-3311

T

TOCP200Q-40CB
TOCP200Q-60CB

—>» RS-232C

‘
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INSTALLATION PREPARATION BEFORE USE

Check the function setting switch on the back panel so the DS- 3300 meets your needs.

z © |
> DT ¢

\ A AC 115V(2A)IN A MAIN POWER 9

RS-232C RECORDER FUNC SW SLAVE MONI. |:| INPUI’BOX/RECEIVER
1 2

[ /7“ é_! | ﬂ[\\)
2

Function switch 2

OFF

EERN

ON

Function setting 1 Function setting 2

Position Model No. ON OFF

0 CMW(Central Monitor) English | Japanese
| ETR(Telemetry Monitor) 2 NA

BMW(Bedside Monitor) 3 Display
BMT(Telemetry Bedside Monitor) Freeze

3~F Undefined 4 Test mode | Normal

2 Normal

WF System Initialization

(Having been done at shipment) Turn No.1 to ON and the others

to OFF for daily monitoring.

% As system initialization has been done at
shipment, there is no need to set to the
F position. Set to the F position momentarily
in the case of no display, so that a display
might be shown. Set to the position(0~2) for
the appropriate monitor configuration. When
initialization is made, the previously
established function items such as the sound
and the brightness will all return to the setting
at the time of shipment.
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INSTALLATION

[ BPADJUSTMENT  OGAIN@BPZEROO )
BP2 [ ® o BP1
(8P4) —O Ya— (BP3)

(BP1) :——o o .——_:| (BP2)

{ )IS FOR LW-3320 SERIES

Telemetry Bedside Monitor 412275

Adjusting the Receiver

Receiving Channel

If the channel of the receiver is different from
that of the transmitter, you need to replace the
receiver module or the crystal which is attached to
the transmitter as an accessory.

When replacement is complete, put the channel
label on the surface of the receiver module and the
rear panel of the receiver.

Zero Balancing and Gain Adjustment for Blood
Pressure Amplifier

If the BP ZERO TRIM key on the PRE- SET
MENU does not effect fine zero adjustment,
conduct the following to adjust the receiver.

Loosen four screws which attach the front cover to
the mainframe. '

Pull the front cover toward you. Trimmers will be
accessible as shown at the left.

Adjust zero balance trimmers and gain trimmers
for BP1 and BP2.




INSTALLATION Adjusting the Receiver

Adjusting AC Filter and Time Constant

Loosen the four screws which attach the front
cover to the mainframe. Then pull the front cover
toward you.

Remove the wiring connection of the ECG output
connector at the center.
Loosen the three screws which attach the PC board
support to the mainframe at the left and right and
one screw on the front of the PC board support.
Then remove the PC board support.
Holding both sides of the receiver board, pull it out
toward you.

PC Board Support

AC Filter

The AC filter operates in the MONITOR mode and
not in the DIAGNOSTIC mode.
To switch the filter to 50 or 60Hz, use SW1 (AC
filter switch for ECG2) and SW2 (AC filter switch
for ECG1). These switches have been set to S0Hz
when delivered from the factory.

Time Constant

The time constant has been set at 0.5 seconds
Parameter ECG 1 ECG2

when delivered from the factory. Change the

Jumper Jps Jps setting as required for each individual application.

Sefting | As connected As connected The time constant in the DIAGNOSTIC mode can
Monitor 0.5 sec. 0.5 sec.

be changed to 3 seconds by making open JP8 and
Diagnosis 0.5 sec. 0.5 sec. ) JP6 on the PC board.

Telemetry Bedside Monitor 4L2275




INSTALLATION Adjusting the Receiver
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Location of Switches and Jumpers

(1) AC filter 50/60Hz switch for ECG1

(2) AC filter 50/60Hz switch for ECG2

(3) Jumper JP8 for ECG1 time constant

(4) Jumper JP6 for ECG2 time constant

(5) Jumper JP7 for selection of ECG1 analog output sensitivity — 1V/mV or 0.5V/mV
(6) Jumper JP3 for selection of ECG2 analog output sensitivity — 1V/mV or 0.5V/mV
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; Installing the Antenna Base

INSTALLATION and Connection of Component Units
’ . Ff Installing the Antenna Base
( * Loosen the two screws which attach the rear cover to the

Antenna mainframe.
J HW420mMP * Mount the antenna base onto the rear cover with two

{ | SCrews.
j * Mount the rear cover to the mainframe.
; Rear Cover * Mount the antenna to the antenna base.

Notes:
* A receiving antenna system for a wide area requires
engineering works for each medical institution. Consult
Antenna Base your Fukuda representative.
OA-275 * The center terminal of the antenna connector outputs

+12V as a receiving booster power. Take care not to

short it.
2-channel Recorder E Main Monitor . .
AU-3310 | DS-3300 Connection of Component Units
N Connect component units as shown at the

left.

The recorder may be connected to either
of two recorder connectors on the moni-
tor.

The receiver will be supplied with power
via the connection cable CJ- 281 - B.

—

L

®

Connection Cable
TOCP200Q-40CB

&qv:‘

Connection Cable CJ-281-B

M-G(PP)-3C-0.8

Muiti- parameter
Telemetry Receiver
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INSTALLATION

Telemetry Bedside Monitor 412275

Mounting the Monitor to a Trolley

Note: The trolley is not applied as an ap-
proval product by CSA. VDE or TUYV,
NEMKO or SEMKO.

Place the monitor on the swivel on the top of the
trolley and push it toward the rear.

Make sure the monitor bracket on the bottom of
the monitor is engaged with the swivel plate.

Secure the monitor to the swivel plate with two
mounting screws.

The monitor can be rotated for the best viewing
angle.

The following two trolleys are available:
OT- 83: Standard
OT- 84: Deluxe




INSTALLATION

Mounting the Receiver to a Trolley

Slide the receiver LW~ 3100 onto the trolley.

Slide the receiver so the mounting bracket under
the receiver hooks the metal fixture of the
trolley.

Secure with screws on the back.

Mounting the receiver to the trolley is com-
pleted.

Telemetry Bedside Monitor 4L2275




INSTALLATION M

ounting the Receiver to the Monitor

Place the monitor on the receiver such that the

monitor mounting bracket is in front of the
bracket on the receiver.

Slide the monitor so the fixtures engage.

Secure together with screws on the back.

Monitor and receiver are connected.

Telemetry Bedside Monitor 412275




INSTALLATION

00 000 0

/|
/
[
§

/
|- |5 00 oo0 o

Mounting the AU- 3310 to the monitor

Attach the mounting bracket to the side of
the monitor by locating the top of the
mounting bracket into the concave area on
the top of the monitor.

Move the bottom of the bracket to the bottom
of the monitor and secure it with two
mounting screws.

Using the same procedure, mount the
AU - 3310 into the mounting bracket by
locating the top of the bracket into the
concave area on the top of the recorder.

Move the bottom of the recorder to the
bottom of the bracket and secure it with two
mounting screws.
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Mounting the AU~ 3320 to the monitor

INSTALLATION

Set the AU- 3320 on the shelf of the trolley.

Secure the recorder with two screws into the rear

panel.

The figure at the left shows the correct instal-
lation location for the LW - 3100, AU- 3310 and

AU- 3320.

— 2CH Recorder
AU-3310

Receiver
LW-3100

6CH Recorder
AU-3320
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INSTALLATION

Setting the IC Memory Card

Push and open the door for the IC memory card.

Insert the IC memory card into the slot.

The figure at the left shows the condition when
the IC memory card is being inserted.

Close the door after fully inserting the IC

memory card.
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INSTALLATION Interconnections

. Power cord

RECORDER MAIN MONITOR

AU-3310 DS-3300
Connect the power cord to a proper AC wall

-

outlet. Make sure the main power switch is in

®4

Power cord the OFF position before connecting to AC

power.

@

If necessary, connect the accessory ground

RECORDER

AU-3320 cables to a ground terminal.

7

Recorder Connection

The monitor has two recorder interface con-
nectors. They can be used for either recorder.
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INSTALLATION

FRE”SET)
then (CHANNEL NAME

\

( Push the (SET UP) switch. The SET UP MENU will appear.

Push the (PRE- SET) key on the SET UP MENU. The PRE-
SET MENU will appear.

Push the (CHANNEL NAME) key on the PRE- SET MENU.

\—

The TELEMETRY CHANNEL ASSIGNMENT display will be
initiated. The monitor provides six receiving channels. Assign
a name to the channel in four digits.

~

J

‘93 03/12 16:27:51

3 Jonn

TELEMETRY CHANNEL ASSIGNMENT
SELECT AND PRESS FOR EACH CHAMMEL.

1 |2 | 3]4]5s7]5s]
4012)4013)401414015(4016

@ o (1 (1) f )

INC. @

= @D

[
HEE
S

Assigning a Name to the

Channel

Note: For the channel used,
contact your Fukuda
representative.

@ A channel name can be input
using alphanumerics in a range
of 0 to 9 and A to Z.

Push the arrow key 1 to
increment.

Push the arrow key [ to
decrement.

When alphanumerics are input
for all four digits, push the
RETURN key.
name will be entered and the

The channel

- arrow keys will disappear.

14

TELEMETRY CHANNEL ASSIGNMENT
SELECT AND PRESS FOR EACH CHAMMEL,

1 [ 2| 3[4]5s5 56|

4012]4013]4014]4015]4016

@ Push the channel key to set.
The name of the channel will
be displayed at the center in a
large size. Push any of the
four digits. The key will be
reverse- lit and INC. ( {t ) /
DEC. (I ) keys will appear.
Assign a channel name to the
monitor according to the table
on the rear panel of the re-
ceiver.
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INSTALLATION

7

PIN ASSIGNMENT AND SIGNAL 1/0

| 0 O——1 |
ON
) D i (
O] OFF
|® A AC 115V{2A)IN A MAIN POWER G:)/
RS-232C RECOHDER FUNC SZW. SLAVE MONI. ] LAN INPUT BOX/RECEIVER
s II/II/II ||/1| I/
L / \ ) / q’ \ J
W/ ==
.} RS — 232C LAN ALARM POLE —-
1 2 3
4 3 2 1
4 5
1. RECEIVING DATA (RD) 1. DIFF A 1/0 1. QRS SYNC. 11. OUT OF RANGE
2. GND 2. DIFF B 1/0 2. PLUSE SYNC. 12. NURSE CALL
3. SENDING DATA (SD) 3. NC 3. RESPIRATION SYNC. 13. BATTERY USED UP
4, +5V QUT 4, NC 4. BLOOD PRESSURE SYNC. 14. NC
5. +5V QUT 5. PACEMAKER SYNC. 15. ALARM FOR AP-300
6. NC 16. QRS SYNC. for AP-300
7. ELECTRODE OFF 17. LOW (ID)
SIS 0{0] 21D] = 2 —— —— SLAVE MONITOR 8. OUT OF RANGE 18. HIGH (ID)
9, 45V OUT 19, GND
13 ececscenvcscncsenes 10.  +5V OUT 20. GND
@ o
: I 14 sesessssesccescsses 2
| ’ 1. H. SYNC OUT 8. AG
: ouT IN 2. V. SYNC OUT 9. AB
‘1‘ 3. VIDEO OUT 10. GND —— INPUT BOX,”RECEIVER
el 4, CLOCK OUT 11. GND
5. DATA OUT 12. GND 3]_ *s0ccscssesnsecacs ]
6. B CON’I‘ OUT 13. GND 32 Seseersesssrsrnnee 2
FUNCTION SETTING 1- 7. AR 14. GND
1. NC 17. + 15V OUT
0 2. NC 18, + 15V OUT
E o ° 2 3. NC 19. + 15V OUT
4, NC 20. + 15V OUT
L4 .
C 4 FUNCTION SETTING 2 5. +5V OQUT 21. + 15V QUT
. . 6. GND 22. + 15V OUT
Ao 3 ° 6 OFF 7. DATA IN 23. PG
B E E] E] 1 8. DATA OUT 24. PG
No. MONITOR 1 2 3 4 |ON 9. NC 2. PG
10. NC 26. PG
0 CENTRAL 11. NC 27. PG
1 ECG TELEMETRY 12. Ni 28. PG
> p— KEEP No. 2 ~ 4 THE SWITCHS 13 Ng 2: SHIELD
TURNED OFF No.l SWITCH 14‘ NG 30' SHIELD
3~E | NC TURNED ON . ' :
. 15. NC 31. SHIELD
J SYSTEM
F INITIALIZATION 16. NC 32. SHIELD
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INSTALLATION Pin assignments and input/output signal (LW- 3311)
—

®

Rear Panel
® ANTENNA DC12V ANALOG WAVE OUT MONITOR 1°h 1121374T516]
—— —_—
< >__dh
| — S e— — 4
DS-3300 3
® \ 6 ®
DC 12v MONITOR
20 seevessesrsrcscsres 14
o—— + 1
12V 0.1A 13 esesssercacnrasecse 8
I GND 7 .......7........... 1
. GND 8. + 15V 14. Shield
. TXD 9. + 15V 15. PG.
. RXD 107 + 15V 16. PG.

11, + 15V 17. PG.
. Unused 12, + 15V 18. PG.
. Unused 13. + 15V 19. PG.
. Unused 20. PG.

‘
N OO AW =
=
=
v
®
[=2

ANALOG WAVE OUT

12 eesecssrerncrcrsens |
22 eseesesessscesnsese 13
34 sesessecsessnsereee 23
] 1. ECG 1 WAVEFORM 13. 23. Electrode OFF
; 2. NC 14. 24. NC
§ 3. QRS SYNCHRONIZATION 15. NC 25. Battery used up
4, OUT OF RANGE 16. RESPIRATION OFF 26. NC
] 5. ECG 2 WAVEFORM 17. 27. Analog GND
! 6. NC 18. NC 28. Analog GND
i 7. RESPIRATION WAVEFORM 19. 29. Digital GND
8. RESPIRATION SYNCHRONIZATION | 20. NC 30. Digital GND
§ ‘ 9. NC 21. BLOOD PRESSURE 1 OFF 31. NC
| ' 10. BLOOD PRESSURE 2 WAVEFORM 22. BLOOD PRESSURE 2 OFF 32. NC
! 11. NC 33. + 5V
1 12. BLOOD PRESSURE 1 WAVEFORM 34, +5V
|
'
13
i
{
{
i
Front Panel £CG OUT
|
1. Analog GND
1) 2. Digital GND
3. QRS SYNCHRONIZATION
O o o (TTL +5V) 4. NC
© ° 5. ECG 1 WAVEFORM (1V,/mV)
5 6. QRS SYNCHRONIZATION
L | L (TTL +5V)
e
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