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GENERAL HANDLING PRECAUTIONS

This device is intended for use only by qualified medical personnel.

Use only Nihon Kohden approved products with this device. Use of non
approved products or in a non approved manner may affect the
performance specifications of the device. This includes, but is not
limited to, batteries, recording paper, pens and extension cables and
cords for electrodes, input boxes and AC power.

Please read these precautions thoroughly before attempting to operate the instrument.

1. To safely and effectively use the (5) All circuitry used for direct patient

instrument, its operation must be fully
understood.

. When installing or storing the instru-
ment, take the following precautions:

(1) Avoid moisture or contact with water,
extreme atmospheric pressure,
excessive humidity and temperatures,
poorly ventilated areas, and dusty
saline or sulphuric air.

{2) Place the instrument on an even, level
floor. Avoid vibration and mechanical
shock even during moving.

(3) Avoid placing in an area where
chemicals are stored or where there is
danger of gas leakage.

(4) The power line source to be applied to
the instrument must correspond in
frequency and voltage to specifications,
and have sufficient current capacity.

(5) Choose aroom where a proper
grounding facility is available.

. Before Operation

(1) Check that the instrument is in perfect
operating order.

(2) Check that the instrument is grounded
properly.

(3) Check thatall cords are connected
properly.

(4) Pay extra attention when the
instrument is in combination with other

instruments to avoid misdiagnosis or
other problems.

connection must be doubly checked.

(6) Check that battery voltage and battery
condition are perfect when using
battery-operated models.

4. During Operation

[91]

(1) Both the instrument and the patient
must receive constant, careful
attention.

{2) Turn power off or remove electrodes
and/or transducers when necessary to
assure the patient’s safety.

(3) Avoid direct contact between the
instrument and the patient.

. To Shutdown After Use

(1) Turn power off with all controls
returned to their original positions.

(2) Remove the cords gently; do not use
force to remove them.

(3) Clean the instrument together with all
accessories to keep them ready for their
next use.

. The instrument must receive expert,

professional attention for maintenance
and repairs. When the instrument is not
functioning properly, it should be
clearly marked to avoid operation while
itis out of order.

. The instrument must not be altered or

modified in any way.



8. Maintenance and Inspection:

(1)
@)

(3)

The instrument and parts must undergo
regular maintenance inspection at least
every 6 months.

If stored for extended periods without
being used, make sure prior to operation
that the instrument is in perfect
operating condition.

Technical information such as circuit
diagrams, parts list, descriptions,
calibration instructions or other
information is available for qualified
user technical personnel upon request
from your Nihon Kohden distributor.

9.

10.

When the instrument is used with an
electrosurgical instrument, pay
careful attention to the application
and/or location of electrodes and/or
transducers to avoid possible burn to
the patient.

When the instrument isused with a
defibrillator, make sure that the
instrumentis protected against
defibrillator discharge. If not, remove
patient cables and/or transducers from
the instrument to avoid possible
damage. '

WARRANTY POLICY

Nihon Kohden Corporation (NKC) shall warrant its products against all
defects in materials and workmanship for one year from the date of delivery.
However, consumable materials such as recording paper, ink, stylus and

battery are excluded from the warranty.

NXKC or its authorized agents will repair or replace any products which prove
to be defective during the warranty period, provided these products are used
as prescribed by the operating instructions given in the operator’s and

service manuals.

No other party is authorized to make any warranty or assume liability for
NKC’s products. NKC will not recognize any other warranty, either implied
or in writing. In addition, service performed by someone other than NKC or
its authorized agents or technical modification or change of products without
prior consent of NKC may be cause for voiding this warranty.

Defective products or parts must be returned to NKC or its authorized
agents, along with an explanation of the failure. Shipping costs must be pre-

paid.

This warranty does not apply to products that have been modified,
disassembled, reinstalled or repaired without Nihon Kohden approval or
which have been subjected to neglect or accident, damage due to accident,
fire, lightning, vandalism, water or other casualty, improper installation or
application, or on which the original identification marks have been

removed.

In the USA and Canada other warranty policies may apply.
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Introduction

These models are the plug-in units of
the RM-6000 Series Polygraph System.
The AS-601H and the AS-611H can be
used to measure PCG in combination
with the PCG coupler, model AS-650H.
Three types of filters are included in
the PCG Amplifiers. These are Type A
and Type B of the JIS standard and the
Maass and Weber type. These filters
can be selected by a switch mounted in
the amplifier.

AS-601H is designed for direct
measurement of the PCG, while the
AS-611H is designed to measure the

PCG by modulating the PCG with 80Hz
sine waves.

The modulation type, AS-611H is used
when the frequency characteristic of
the recorder is less than 100Hz or so.

Please read this manual thoroughly
prior to operation.

Also please read the operator's
manuals of the polygraph Amplifier
Console and other plug-in units.

Composition

Features

. Three types of PCG filters, type

A, B (J1S) and the Maass and Weber
type can be selected inside the
amplifier.

. A calibration signal can be

applied simultaneously to each
channel amplifier by the CAL
switch on the Polygraph Amplifier
Console.

. By combining the PCG coupler

AS-650H, the Direct input couplers
AJ-650H and the PCG Amplifiers,
the PCGs measured through the

different filters can be recorded
simultaneously.

. The modulation(80Hz) type PCG

amplifier enables the PCG to be
recorded with a low frequency
response recorder (approx. 100Hz).

. Excessive input signal protector

eliminates uncomfortable noise of
EMG sound monitoring caused by

body movement.

These units can be mounted on the Polygraph Amplifier Consoles (RMP-6004/6008/6018.)
The block diagrams of several compositions of the PCG transducer, the PCG couplers,

the coupler selector panels, etc. are shown in the following figures.

COMPOSITION EXAMPLE

* Single-channel example 1

PCG PCG
Subject Transducer Coupler
TA-501T AS-650H | | L.
TC-601T
JH- 620H
/ 640H

AS- 601H/611H/650H
AJ- 650H(A)

PCG Amplifier To Monitor

oot " T|| AS-601H, Oscilloecope
Input Panel .. :}| AS-611H and Recorder
PI- 600G f
; || RMP-6004/6008
Coupler K /6018
Selector Panelf
PI-645G




* Single-channel example 2

PCG PCG Coupler
Subject +— Transducer AS- 650H
TA-501T To Monitor
TC-601T PCG Amplifier and Recorder
AS-601H
AS- 611H

RMP-6004/6008
/6018

* Multi-channel example 1

PCG PCG Coupler PCG Amplifier
Transducer AS- 650H AS- 601H
Subject TA-501T l AS-611H
TC-601T 81re$t Input i TSI TodMonitor
oupler | mplifier | bean
AJ- 650H Input Panel[| ||| AS-601H Recorder
[ PI-600G ! AS- 611H
Direct Input H , —
Coupler Coupler ; PCG Amplifier
Ad- 650H Selector ] AS- 601H
Panel AS- 611H
JH~ 620H/640H P1- 645G
RMP-6004/6008
/6018
* Multi-channel example 2
PCG PCG Coupler PCG Amplifier
Transducer AS- 650H AS- 601H
AS- 611H
Subject 1 PCG PCG Coupler ; To Monitor
] Transducer AS- 650H | 1 1PCG Amplifier | — and
Input Panel ; AS-601H Recorder
| | PCG PCG Coupler P1- 600G | AS-611H
Transduder AS- 650H H }
Coupler | 11PCG Amplifier
JH- 620H/640H Selector i AS- 601H
Panel AS-611H
PI- 645G
RMP-6004/6008
/6018

AS- 601H/611H/650H
AJ- 650H(A)



BLOCK DIAGRAM

* AS- 650H
r-———~"~">"~"~>""~"~"~"~" "~~~ —“"TT—T— T T —-——~— |
| |
| {
: 1
Microphone | ‘Highlnput 1 MASTER ! Coupler Output
; { cps O :
C- ] l:(npedance Amplifier 6/‘:> ! —
f
‘ ; SLAVE :
Master Output ! :
o— I
Slave 1 T I
e Input L |
* AS-601H
r—r———""F"F"F™®"F" ~~—F—™>"""+"Tm T/ a
| L g I
| S Output
Coupler-front | 5= i CAL P
oupler-front M & W —0 1 l
A 100H2 [
I Mi A | +—{5)
Coupler Input; X Bfﬁ\o_ / L f =
| M&wW—0 ]M’ © |
Py ¢ Amplifier I E
. t M2 A M
(Multi-channel | é?;:ctor i DA 7 M2 ' SENSITIVITY |
connector) | M& W-—0 ; !
| — ) |
| [H DN =L ‘
{ . Control arphone ®©
[ Mé&w—o Circiut Amplifier | e ﬂ
f }
e ————— -
* AS-611H
r-— - - - T T A
| |
| -2 |
| 1 mas— Manometer
| |
Coupler-front| M A—=_ | m, DirzcT |
©—+— — AT 1 SENSITIVITY MOD ;
| 1 M&W—o o — |
Coupler InputI ?———o—o Amplifier
M2 A
o M&v%:g\"‘—»fo ¥ |t
Input- —0 ;
(Multi-chanael | cotector K| caL |
connactor) | W 20Hz Y | Dutput
[ Control Earphone
| MEN—o Circuit Amplifier || Il
| |
o o e o e — J

AS-601H/611H/650H
AJ-650H(A)



Controls and Switches

Refer to figure in page 13.

AS-601H/611H

(1)Coupler Accomodation

(2)0FF-MEAS
(OFF-L, M1, M2, H)

(3)SENSITIVITY
Selector

(4)SENSITIVITY
(Fine)

(5)EAR ADJ.
(6)Earphone terminal

(7)DIRECT-MOD

(8)Module Lock Lever

The place where the coupler is to be plugged in.
When the coupler is not plugged in here, mount a blank
panel (EK-6SOH) at this location.

Selects the filter.

Please refer to the specifications described later
for the characteristics of the filters.

Adjusts sensitivity of the amplifier.

Turning the knob clockwise increases the sensitivity
by 6dB(twice). Turning the knob counterclockwise
decreases the sensitivity to 1/2.

Sensitivity fine adjustment.

Adjusts the sound volume of the earphone.
Signal for the earphone is obtained at this terminal.
Selects output mode.

DIRECT : Outputs direct PCG.
MOD : Outputs modulated PCG of 80Hz signal.

Pull the lever to remove the module from the Polygraph
Amplifier Console. Push the lever to lock the module
in the Polygraph Amplifier Console.

—i
=K [0 o

AS- 601H/611H/650H
AJ- 650H(A)



(9) FRONT-COUPLER
(Input Selector
switch)

(10)PCG FILTER

mode selector
A, B, Maass and

FRONT . Set this switch to FRONT when the coupler
is plugged in the Coupler Amplifier.
COUPLER : Set this switch to COUPLER when the coupler

is plugged in the Coupler Housings.

Selects the filter mode.
Three types of filters, A type, B type and the Maass
and Weber type are available.

Weber

PCG COUPLER DIRECT INPUT COUPLER
AS-650H AJ-650H
| ~ i ’ ) |
L AN\
T

B | =z

@<; OUT or IK %—_ ‘Lg/\ IN >
P@ SLAVE @

@ hiis o JHY | et

(11)Input Connector

(12)MASTER-SLAVE

(13)0UT or IN
(Input or Output
terminal)

(14)Coupler Fixing Knob
(15)IN

A connector for the microphone. A yellow mark is
indicated around the connector and the microphone.
Since the transducer and the mating connector are color
coded, an erroneous connection between the transducer
and the connector is avoided by the color matching.

When this switch is set to MASTER, a signal supplied to
the input connector from the microphone is connected to
the PCG amplifier. The same signal supplied to the

Input Connector(1ll) appears at the OUT or IN terminal(13).
When this switch is turned to SLAVE, a signal applied

to the Input Connector(ll) is not connected to the PCG
amplifier. This SLAVE position is mainly used to measure
and record the PCGs simultaneously in multiple channels.

When this switch is set to MASTER, signal supplied to
the input connector(ll) is applied to the PCG amplifier
and the OUT or IN terminals.

When this switch is set to SLAVE, signal supplied to the
input connector(ll) is not applied to the PCG amplifier
and signal supplied to the OUT or IN terminals is
applied to the PCG amplifier. The OUT or IN terminals
are connected to each other in parallel.

For fixing the Coupler to the PCG amplifier.

Input terminals used when a transducer is connected to
plural PCG amplifiers.

AS- 601H/611H/650H
AJ- 6504 (A)



Measurement

SYSTEM COMPOSITION

When using a Coupler in the Amplifier
Insert the PCG coupler into the PCG
amplifier. Turn the Coupler Fixing
Knob(14) clockwise to fix the coupler.

When using a Coupler in the Coupler Housing

Insert the PCG coupler and Input
coupler into the Coupler Housing.
Turn the Coupler Fixing Knob(14)
clockwise to fix the coupler.

Aé-sﬁou l, ﬁ% R

=
&

JH-620H. 640H
AS-601H

INTERNAL SWITCH SETTING

Pull the Module Lock Lever(8) to extract
the PCG Amplifier from the Amplifier
Console.

Remove the shield plate mounted on the
side of the unit and set the internal

switches as follows.
To set the FRONT-COUPLER(9)

a. When the Coupler is plugged in the
Coupler Housings --- set to COUPLER

b. When the Coupler is plugged in the
PCG Amplifier ---- set to FRONT

Set the PCG FILTER(10) as desired.

Set the OFF-MEAS switch(2) to OFF, and
the SENSITIVITY(3) to zero.

Then insert the unit into the Amplifier
Console.

AS- 601H/611H/650H

AJ-650H(A)



CONNECTION BOARD WIRING TRANSDUCER CONNECTION

Draw out the Connection Board from the Connect the PCG transducer(acceleration
Amplifier Console. type) to the Input Connector(ll).
Connect pin terminal(3) to pin

terminal(5) of the channel where the PCG The pin terminal connection of the con-
amplifier is plugged in. nector is as follows.

After connecting the pin terminals,

insert the connection board into its Pin terminal

original location.
not connected

1 :
2 : shield
2 : + signal
: not connected
L'ijﬂgr 5 : not connected

Type : MAB5100S 5p female
Code number : 5490095

To measure the
- simultaneously

the BUT or T
according to the purpose of measurement.

Examples of the connections are shown

| —
C
)

below.
cH 3 CH 4 CH 5 [Examp]e—l]
To measure 4 PCGs simultaneously using
Example: Assuming that the 4 PCG microphones.

AS- 601H (or the AS-611H)
1s plugged into Channel 4.

POWER ON

After making sure that the ground lead
and power cord are properly connected,
push the power switch of the rack,
Polygraph Amplifier Console, monitor
oscilloscope and recorder to turn the
power on.

Check to see that the power indication
lamp lights.

AS- 601H/611H/650H 7
AJ- 650H(A)



[Example-2]
To measure 4 PCGs (through the Filters

L, M1, M2, H) simultaneously using one
PCG microphone.

PCG TRANSDUCER PLACEMENT

Placement position
Find the best place for the PCG trans-
ducer using a stethoscope.

Generally, the PCG transducer js placed

at one of the following & locations.

Tricuspid valve = 7

LOCATIONS

[Example-3]
To measure 4 PCGs (through the filters

L, M, M2, H) simultaneously using one
PCG microphone.

Pulmonary valve

fortic valve —= 117" e — Mitral valve

THE VALVES TO BE DIAGNOSED

(1) Apex

(2) 4th intercostal space and
left end of the sternum

(3) 3rd intercostal space and
left end of the sternum

(4) 2nd intercostal space and
left end of the sternum

(5) 2nd intercostal space and
right end of the sternum

(6) 5th intercostal space and
right end of the sternum

Mitral valve sound detection

Mitral valve

Pulmonary valve and Aortic valve

Pulmonary valve and Aortic valve

Aortic valve and Pulmonary valve

Tricuspid valve and Aortic valve

AS- 601H/611H/650H
AJ-650H(A)



How to place the transducer

1) Clean the skin surface where the
transducer is to be placed with
alcohl.

2) Peel off the adhesive collar.

3) Apply the adhesive collar to the
transducer and peel off the covered
paper from the front of adhesive
collar.

4) Apply the transducer on the
patient site where the PCG is to
be measured. Fix the output cord
with adhesive tape.

NOTE
When the transducer is not properily
fixed or when the PCG will be

measured for a long period, additionally

fix the transducer with adhesive tape.

AS-601H/611H/650H
AJ- 650H(A)

PRECAUTIONS

1. The PCG measurement must be made in a
quiet place.

2. Place the recorder as far from the
patient as possible in order to
reduce the recorder noise picked up
by the PCG microphone.

3. Remove clothing from the upper half

of the patient in order to reduce
noise that may be generated by the

clothing.

. When the Coupler is mounted in the

Coupler Housing and not in the PCG
amplifier, cover the coupler acco-
modation opening of the PCG amplifier
with the Bland Panle(EK-650H).

MEASUREMENT

1.

Set the baseline position as desired
with the control on the monitor
oscilloscope and the recorder.

. Set the OFF-MEAS switch(2) to the

desired position.

. Turn the SENSITIVITY control(3)

clockwise from O to 1, 2, ------
consecutively to get the proper PCG

amplitude.

. Set the DIRECT/MOD(7) selector

according to frequency response of
the recorder (AS-611H)

Record the PCG at 50mm/sec speed
having the CAL switch on the
Polygraph Amplifier Console at the
end of the record.



Specifications

PCG AMPLIFIER (AS-601H, AS-611H)

Input resistance 100Ka, single-ended input, accuracy 10%.
Maximum sensitivity >65dB at 1KHz input signal through filter H.
Internal noise <100uVp-p through the filter H, referred to input.

Frequency characteristics

Filter Freq Roll off Sensitivity difference
(Hz) (dB/oct) in relation to Filter H (dB)
Mode A L 50 6 -35
i1 50 18 -32
M2 160 24 -16
H 315 24 0
Mode B L 50 6 -35
M1 100 12 -32
M2 200 24 -16
H 400 24 0
Mode L 110 6 -26
M and W M1 140 18 -20
M2 250 24 -10
H 400 24 0
Sensitivity
Step control 6d8 x 9, accuracy within 3%
Fine control 8dB =2dB
Linearity +1%, Filter L .... 40Hz
Filter H .... 400Hz
Distortion Within 10%, Filter H at 70Hz
Calibration signal 100Hz , +20%
30mVp-p, #5%, referred to input
Qutput Impedance <508
Earphone output >5.0 Vp-p, at Fine maximum,
Filter L and at 100Hz.
Squelch Earphone output voltage becomes zero volt
when a 100mvp-p. 1KHz input signal is applied.
10 AS- 601H/611H/650H

AJ-650H(A)



The following specifications apply only to the AS-611H.
Carrier frequency 80Hz + 20%
Caliblation signal 20Hz + 20%

The amplitude is 30mvp-p +£5%, referred to input,
at maximum sensitivity, Filter L.

Dimensions and weight  AS-601H 50(W) x 200(H) x 280(D) mm,
approx. 1kg
AS- 611H 50(W) x 200(H) x 280(D) mm,

approx. 1l.2kg

DIRECT INPUT COUPLER (AS-650H)

Input impedance 2.7MQ or more, single-ended input
Amplitude 32 + 2dB
Frequency >2.0KHz (-3dB)

characteristics
Internal noise <{15uvp-p referred to input
Qutput impedance <5000
Input selection MASTER-SLAVE

Dimensions and weight  50(W) x 75(H) x 125(D) mm
approx. 0.2kg

s
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Standard Accessories

[tems Q'ty Code number

PCG cord 1 5511982

AS-601H/611H/650H
AJ- 650H(A)
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Optional Accessories

Acceleration Type PCG Transducer (TA-501T)

Air Conductive Microphone (TC-601T)

Earphone

Related Instruments

Blank Panel Direct Input Coupler

EK- 650H AJ- 650H

AA-601H

G % o

12

ACG/CAP coupler
AK-650H

AS- 601H/611H/650H
AJ- 650H(A)
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Nihon Kohden Corporation Nihon Kohden America, Inc

Head Office 90 lcon Street, Foothill Ranch, CA 92610, USA
31-4, Nishiochiai 1-chome, Shinjuku-ku, Telephone:+1 (949) 580-1555
Tokyo 161-8560, Japan Fax: +1(949) 580-1550
international Division Sales Department Nihon Kohden Europe GmbH
Tokyo (Head Office) European Representative
Telephone: +81 (3) 5996-8036 Saalburgstrafe 157, Birohaus 1,
Facsimile: +81 (3) 5996-8100 D-61350 Bad Homburg v.d.H., Germany
Telephone:+49 (6172) 309200
Fax: +49 (6172) 303611
Nihon Kohden China Service Centers
W3- 30 Nihon Kohden italy S.r.l.
ST BRI 169 & ¥ AM 3008 E Via San Tomaso 78
e8iE : 021-6469-9016 fER - 021-6486-7218 24121 Bergamo ltaly
Telephone: +39 35-219543
LREBIG Fax: +39 35-232546
gL TP 3 8 BEAM 601 E
B8iF . 010-6804-9531 fEH : 010-6804-7366 Nihon Kohden Singapore Pte Ltd
70 Shenton Way, #14-05 Marina House
[~ NEEUG Singapore 079118
MR ZRIE 371~375 B tHBPINEE 2516 B Telephone: +65 6224-6700
E8iF . 020-8777-9108 fEK . 020-8778-1882 Fax: +65 6224-6216
JPBAHENG
RBHRNEXARILE 20 S

E8iE : 024-2340-2565 fER . 024-2383-2557

REBHEBIS
BEH—IRBAE B 25 8 HLITKM 420 =
€8i% : 028-773-6236 fER . 028-773-6236

The model and serial number of your instrument are identified on the rear or bottom of the unit. Write
the model and serial number in the spaces provided below. Whenever you call your distributor

conqeming this instrument, these two pieces of information should be mentioned for quick and accurate
service.

Model Serial number

YOUR DISTRIBUTOR

PRINTED IN JAPAN
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