T

NONIUS

(

Sonopuls 492

Bedieningshandleiding
Operating Instructions
Gebrauchsanweisung

c € Mode d’empiloi
0197 Instrucciones de manejo




Copyright:

—=| Enraf
“—~“INonius

Enraf-Nonius B.V.

P.O. Box 12080

3004 GB Rotterdam

The Netherlands

Tel.: +31(0)10-20 30 600
Fax:+31(0)10-20 30699

Article number : 1497.752-42
August 2005



[
[ NONIUS J

2

10

11
12

13




Sonopuls 492

Bedieningshandleiding
Operating Instructions
Gebrauchsanweisung

Mode d'emploi
Instrucciones de manejo

e
[ NONIUS |

1




[
[ NONIUS J




TABLE OF CONTENTS

TABLE OF CONTENTS ....occiieettiiiiissssss s mnssss s snnsiss s e e s ssss e s sa s s s e e s e e s s e e e e e e d e aaamm e e e e e a R amn e e e e nanan 27
CHAPTER 1 - INTRODUCTION ....coiiiiiemteiinisrsnrnisssssrnissssss s s sssssss s snsssssss s s s ssssssss s snssssssss s s snsssssssssssssnnnes 29
LI I =T =T - | PRSP PRSP 29
1.2. Therapy POSSIDIITIES ....ccoiiiiieiie e e e e e e e e e e s eee s 29
1.3. Multi-frequency treatment head ..o e 29
LI 1 = 1 PRSPPSO 29

L0 N ol I T Y I 29
2.7, Preliminary NOTES ...ttt e e e bbb e e e e e s e e e e e e e anrrr e e e e e e e anrrnereaaen 29
2.2, GBNEIAI ...eeeeeeee ettt ar e a e n e e e e 29
2.3. Contact control at inCOmMPIEte CONTACT ......ccviiiiiiiiieiiie e 29
2.4, EXCIUSIONS ......oiiiitiet ettt ettt e ettt e s st e s e e e e e e e e n e e R e e s e e e n e e e e e ee e e nras 29
P O 0 4 (= a1 e (=Y o1 Y P PPRPP 29
2.6. ElectromagnetiCinterfErENCE .........uii i et naeee s 30

P G o (oo [¥ o 1= o 1111 YT U OPPPPPT R PPPPPPPRRPT 30
2.7.1. Limitations OF lIADIlItY ............eueeeeeeeeeeeeeeeeeee ettt et ettt ettt e et e e e e e e e e ssssssnnssssannnnnnes 30
CHAPTER 3 - INDICATIONS AND CONTRA-INDICATIONS. .......ccooimmmrrrmnnsnmsrninnssssssss s sssssssss s s ssssssnnes 31
L T R [ 0T [ o7 1] L= ST P PP 31
3.1.1. Indications URFQSOUNG ...............coooiieioieeeeee ettt 31

3.1.2. INdications EIECHIO tREIAPY ...........ueeeeiiee e 31

3.1.3. Indications (COMBINE@A TREIAPY) ..........eeee it 31

3.2. Absolute specific CoNtra-iNdiCAtIONS ..........ccuiiiiiiiiie e s 31
3.2.1. Absolute specific contra-indications Ultrasound.................ccooooiooooieiiieeieeeeeeeee 31

3.2.2. Contra-indications EIeCtrO tREIaPY ............coooi e 31

3.2.3. Contra-indications COmMbBINEA TREIEPY ..........ccocuueeieiiiieeee e 31

3.3. Relative specific contra-indications (URrasound) ...........cccooceiiiiiiiiiniiee e 31
CHAPTER 4 - INSTALLATION ....cooiiiiiiiiimnniiiiissssrsisssssss s s ssss s s s ssmss s s s aan s mmss e s a s ana e e e e anmmnnnn s nnnns 32
IR @70 o 0= o1 1T o PSSR 32
4.2. Connection of the MaiNS adaPLer ...........oo i sae e naee e 32
4.3. SWItChiNg 0N aNd SEIFtEST.......oi i s 32
4.4. Disconnecting fromM the MaINS .........ooiiiiiiiiii e s 32
4.5. Battery operation (OPHONEAL) ........oceeiiiiiiiiie e 32
T 151 2= 1 F= o o PP 32
4.7. ElectromagnetiCinterfEreNCe ..........oiiiiiiiie e e 32
CHAPTER 5 - OPERATION .....coiiiiiiieeiiiiiimnnsssassssssssssssssss s s ra s sassss s s aass s e e s anasmn s £ £a e n e ame £ e Eannmm R R e e n s amn e e 33
L IR 7o 0o PSSR 33

LT B B B = 1 o~ 33

5.1.2. CONOIPANEI ...ttt et e e a e 33

5.2. Operating the apParatus ..........ooeioiii e et sab e nn e aa 34

Lo T2 BN [ 11 o0 [0 o 1 (o) o A4

5.2.7.7. SWItCh ON the @DPAIALUS .......coveeeieeeieeeeeee ettt e e ee et a e et ta e et aaasassnaessstnaesssnaesssenseanes 34

5.2.1.2. Therapy and channel SEIECHON .............ccoceeeeeieeiiiicieieee ettt 34

5.2.1.3 Selection Of CUIrent WaVEfOIM ............ccooeeciiiiiieeeeeete ettt 34

5.2.1.4  AQJUSEING PAIrAMELELS ......oeneeeeeieee ettt ettt s e sase ettt esneae s enees 34

5.2.1.5  TrEAHMENT HIMIEI ...ttt en et ere e 34

5.2.7.6. SUIGE PIOGIAITIS ...ttt ettt ettt ettt e et e st bs e ettt ease e e s e e eatenneeeneaeseannes 34

5.2.1.7. CUITENLE INEENSILY ..ottt ettt e eat et e e s ae e et e s e s e eaeeenes 34

5.2.7.8. CC/CV MO ...ttt ettt ettt ese et nan s 35

5.2.1.9. CUITENE POIBITLY ..ttt ettt et es et e e este s e st e e s e eneeeanes 35

5.2.7.70. URIraSOUNG INEENISILY ...ttt ettt ea ettt aene s 35

LIPZ I B B B = T=T o =T Lo} At (o] o LSRR 35

English

e
[ NONIUS |

27




English

e
[ NONIUS ]

28

F A (- Ton 1 o) 14 1= -] o) 36

5.2.2.1. 2-pole interferential current (premodulateq) .............coeeveeeeeeieeeeeeeeeeeeeeee e 36

5.2.2.2. RUSSIAN SHMUIALION .......cc..eeeeeeeeeeee ettt e e e e et e e e eneeeaennes 36

5.2.2.3. Asymmetrical and Symmetrical biphasic pulsed current (TENS) ........ccccceeeiveeovecenceenceene. 37

5.2.2.4. Monophasic rectangular —and triangular pulSed CUITent ..............cccuveeeecveeceeiieeecee e 37

5.2.2.5. MUCIOCUITENE ...ttt ettt e es st e e e sse e e asan e e aneeeensenesaneeenns 38

L2 S [0 | R o = o [ S SR 38

5.2.2.7. Di@QYN@MIC CUITENTS ........oeeeteeeeeeeeeeete ettt eane e et n e esnneenes 39

5.2.2.8. Medium frequency interrupted direCt CUITENL ..............cocoeiieeeeeieeeeeeeesee e 39

5.2.2.9. 4-pole interferential current (CIaSSICAl) ...........occeiromeeeeeeeieeeeeee et 40

5.2.2.70. ISOPIGNGL VECIOL ...ttt an e et e e sn e e s annenne s 40

5.2.2.11. DipOle VECIOF MANUAL .........cc.ooeeeeeeeeeeee ettt ane e neeane s 40

5.2.2.12. Dipole VECIOr QUIOMALIC ..........cccueeeeeeereeeeeeeeee ettt 41

B.2.3. UNMISOUNG ..ottt e e e e ettt e e e e sttt e e e e e sstneeeaeeenans 41
LI B Ol yq]o) (g T (10 g 1 0= - o ) A 41

5.3. Measures with regard totreatments ...........oooiiiiiiiiiii e 42
F A B = (- Tox 1 )14 1= - ] o VS 42

8.3 2. UNISOUNG ...ttt e et e e e e ettt e e e e e sttt a e e e s sstteeeeeeenans 42
RCRC RN Ol 1 q]0) (o T [10] g1 0= - o ) A 42

L /[T 0 g To] oV (U g o1 110 ] o 1< SO PRSP 42
5.4.1. EQUIPIMENE SEINGS .ccoeeeeeeeeeeeeee ettt ettt ettt sttt et it e e e e e e e eeessssssnssaannnnnaaanananes 42
5.4.1.1. Loading equUipMENt SEIHNGS ......cccoieeeeeieeeeeeee ettt an e e 42

5.4.1.2. Storing @QUIPMENT SENGS ......cccueeiuieeeeieee ettt ettt ettt e et e s 42

L (o] (oo ) 42
5.4.2.1. LOAAING 8 PrOOCOI ..ottt ettt ettt nes 43

5.4.2.2. SOING @ PIOLOCOI ...ttt ettt et e e et e e e s s e sn e aneesnes 43

5.4.2.3. Creating a user defin@d ProtOCO ...........cooceeiieeeeeeee ettt 43

5.5, ThetreatmMent NEAM .. ...t e e e e e e e e e e breeeeaaeas 43
5.6. The CONTACT MEAIUM .....uiii et e e e s ra b e e e e e s e anb e e e e e e e e s enneeeeaaans 44
5.7. Contact control at inCOmMPIete CONTACT ..........oooiiiiiiiiei e 44
5.8. ComMDbINAION tNEIAPY ....eviiiiiiiiie ettt bbb e st e e et e e e be e e sabe e sabeesnneeaas 44
5.9. Connection and diSCONNECLION FEACTIONS ........cciiiiieiiiiie et re e e e e s 44
5.10. EIECIIOIYHC EffECES ... e 44
LT I N 2 1= T4 g T ] (=Yoo ] 11 o) PR ORI 44
CHAPTER 6 - MAINTENANCE .........cooiccicicccccmecmrr s e e s esss s s sssss s smmmmsmmmme s e e s e s ee s e e sesnss s s s ssmnnssnmmmmnnnnnnnnennns 45
6.1. TechniCal MAINTENANCE ......ooieeiieiie ettt e e e e et e e e e e e n b b e e e e e e e e snbbeeeeaeean 45
6.2. Cleaning Of the @PPAraATUS ........cciuiiiiiiiie et ae e e b e e s sb e e abe e e saneenaeeens 45
6.3, Cleaning Of ACCESSOMES .......uiiiiiiiei ettt ettt ettt e et bt e s be e e sbe e e beesbeessbe e abeesanbeesabeesnneeaas 45
6.3.1. Electrodes and SPONGE PAUS ..............eeee it 45
6.3.2. TreafMENEREACS ..........oeeeeeeeeeeeeeeeee ettt eaaaaes 45
6.3.3. PALI@NE CADIE ... e aaa s 45

6.4. Environmentinformation .......... ..o 45
CHAPTER 7 - DIAGNOSTICS .......cccciiecccmccrrrerrersrsses s s ssssssssssssssssmmmmmsssssssnsssssssssssnssssssnssnnssnmmmmsssnnsnnssensas 46
7.1. Displays fail tO IGNT UP ...eeeiiiee e 46
= = { (o] gl o Lo [ R TUPPRPPRT 46
7.3. Broken contact in the CC-MOAE .......ccuuiiiiiiiie it e e e e e nrae e e nrees 46
7.4. Insufficient O NO OUIPUL CUITENT .........oiiieie e e e e 46
7.5. The contact control fails t0 OPEIAte ..........cceiiiiiiii e 46
7.6. FroNt PANEI CRECK ......ciiiiiiiee it e et e e e b e e s enbre e e e ne e e e e annes 46
CHAPTER 8 - SPECIFICATIONS .......oeoieiiieiiceeirissssssssssssmmmssmmmmm s s s s s s e r e e e e resas s s s sssssnnnnsnmmmmmsnnnnnnnnsnnns 47
8.1, SPECIICALIONS ....eeiiiiie ittt ettt et e a e eb et e be e ea bt e et e e e be e e b teesbe e sareeeaeeaa 47
8.2. Technical SPECIfICALIONS .......ccuiiiiiiiie ittt b e e s e e e e 50
LS T O - 11 o Lo ) o [ RS 50
CHAPTER 9 - ORDER DETAIL ......ceccecmrrrseeesssssssssssssmmms s s e s s e s s sasssss s ssssssmmmssss s s ssssasssssssssnnnmmmssnsnsnssnnnnnnns 50
LS 1712 10 123



CHAPTER 1-INTRODUCTION

CHAPTER 2 - SAFETY

1.1. General

The Sonopuls 492 is equipped with two completely
identical multi functional electrotherapy channels and
a multifrequency ultrasound channel. The electro-
therapy channels can be used in combination or
totally independent. Combination of an electro-
therapy channel with ultrasound is also possible pro-
viding the possibility of combination therapy. The
remaining electrotherapy channel can meanwhile be
used independently. These combination opportuni-
ties along with the largest possible quantity of avail-
able current waveforms make this apparatus the ulti-
mate solution for your professional activities.

The apparatus is only meant to be used by compe-
tent personnel in physiotherapy, rehabilitation or
adjacent areas.

1.2. Therapy possibilities

Ultrasound treatments with 1 & 3 MHz continuous and
pulsed. Electrotherapy with low frequency, medium fre-
quency, TENS, High Voltage and Microcurrent currents.
Through the application of these currents it is amongst
others possible to diminish muscle tone, manage pain
and increase the circulation and regeneration of tis-
sue. Combination therapy of ultrasound and electro-
therapy is for instance ideal to localise trigger points
and or pain points.

1.3. Multi-frequency treatment head

The ultrasound treatment heads for the Sonopuls 492
are so-called multi-frequency heads. Each treatment
head can now supply both 1 and 3 MHz ultrasound.
The heads are available with a large and small treat-
ment surface and are also suitable for subaqual treat-
ments.

The excellent beam characteristics, ergonomic de-
sign and effective contact control of the multi-fre-
quency treatment heads make an optimal treatment
possible.

1.4. Finally

You have made a wise choice in selecting the
Sonopuls 492. We are confident that your unit will
continue to give satisfaction over many years of use.
Nevertheless, if you have any queries or suggestions,
please contact your authorised distributor.

2.1. Preliminary notes

It is important that you read these operating instruc-
tions carefully before using the Sonopuls 492. Please
make sure that these instructions are available to all
personnel who operates the equipment.

Pay attention to the following before using the

Sonopuls 492:

1. Keep yourself informed of the contra-indications
(see chapter 3).

2. Neverleave the patient unattended during treatment.

3. The apparatus may not be used in close proximity
(i.e. less than 2 metres) to shortwave equipment.

4. The apparatus may not be used in so-called “wet
rooms” (hydrotherapy rooms).

The manufacturer cannot be held responsible for the
results of using this apparatus for any purposes other
than described in these operating instructions.

2.2. General

When the apparatus is switched on all vital functions
are checked by the internal microprocessor. During
operation of the apparatus the actual output of the
current is measured continuously and compared to
the requested output. Whenever a faulty situation is
detected the apparatus will switch off the current
immediately.

2.3. Contact control at incomplete contact

When the treatment head only contacts partially with
the body, the treatment is interrupted.

When not enough surface of the treatment head
makes contact with the patient the treatment is in-
terrupted (= contact control). The intensity display
starts flashing and the treatment time is interrupted.

2.4. Exclusions

Electrotherapy is not intended for the following spe-

cific applications:

* Intercranial treatment, like sleep therapy;

* Transcordial treatments (applying electrodes at the
thorax may increase the risk of heart fibrillation);

* Cervical occipital treatments.

2.5. Current density

The particular standard for Therapeutic Electrical
Stimulation Equipment is IEC 60601-2-10 (BS 5724
part 2.10). The maximum permissible Current Den-
sity is 2 mA R.M.S. per cm2. To verify that this value
is not exceeded in electrotherapy, divide the current
output in mA by the effective electrode area in cm?;
avalue of less than two should result.
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Note that placing the electrodes should be done
carefully and solidly, and that the use of small elec-
trodes in combination with high intensities may cause
skin irritations or burns.

2.6. Electromagnetic interference

Simultaneous connection of a patient to HF surgical
equipment and an electrical stimulator must not be
done as this may result in burns at the site of the
stimulator electrodes. Therefore, simultaneous con-
nection is not allowed. For more information see
chapter 4, Installation.

2.7. Product liability

A law on Product Liability has become effective in
many countries. This Product Liability law implies,
amongst other things, that once a period of 10 years
has elapsed after a product has been brought into
circulation, the manufacturer can no longer be held
responsible for possible shortages of the product.

2.7.1. Limitations of liability

To the maximum extent permitted by applicable law, in
no event will Enraf-Nonius or its suppliers or resellers
be liable for any indirect, special, incidental or conse-
quential damages arising from the use of or inability to
use the product, including, without limitation, damages
for loss of goodwill, work and productivity, computer
failure or malfunction, or any and all other commercial
damages or losses, even if advised of the possibility
thereof, and regardless of the legal or equitable theory
(contract, tort or otherwise) upon which the claim is
based. In any case, Enraf-Nonius’s entire liability under
any provision of this agreement shall not exceed in the
aggregate the sum of the fees paid for this product
and fees for support of the product received by Enraf-
Nonius under a separate support agreement (if any),
with the exception of death or personal injury caused
by the negligence of Enraf-Nonius to the extent appli-
cable law prohibits the limitation of damages in such
cases.

Enraf-Nonius can not be held liable for any conse-
quence resulting from incorrect information provided
by it's personnel, or errors incorporated in this manual
and / or other accompanying documentation (includ-
ing commercial documentation)

The opposing party (product’s user or it’s representa-
tive) shall disclaim Enraf-Nonius from all claims aris-
ing from third parties, whatever nature or whatever
relationship to the opposing party.

USA only:

Safety Precautions

This apparatus operates with high voltages. Serv-
icing of the Sonopuls should be referred to quali-
fied service technicians or returned directly to the
distributor. To assure continued compliance with
FDA 21 C.F.R. 1050.10 standards, the Sonopuls
should be calibrated and safety tested at least
once each year. The producer recommends that
all service work be performed by the distributor.
However, a service manual can be obtained by
writing to the factory for those who are qualified
to service the device and are fully aware of their
responsibilities.

Caution:

Use of controls or adjustments or performance of
procedures other than those specified herein may
result in hazardous exposure to ultrasonic energy.




CHAPTER 3 - INDICATIONS AND CONTRA-INDICATIONS

Please refer to the optional therapy books.
3.1. Indications

3.1.1. Indications Ultrasound

* conditions affecting joints, bone, muscle tissue;

* rheumatoid arthritis (not acute);

» affections of the peripheral nerves;

» affections of the blood circulation;

» affections of the internal organs;

» affections of the skin, scar tissue;

e Dupuytren’s contracture;

e open wounds, decubitus ulcer, post-traumatic
conditions.

3.1.2. Indications Electro therapy
Diagnostics, electropalpation for:

* pain points;

* trigger points;

* hyperaesthetic regions;

* motor trigger points;

* S/dcurve

Therapy:

A. Pain control in:

pain points;

* trigger points;

* hyperaesthetic regions.

B. Autonomic disorders such as:
* shoulder/hand syndrome;

* Raynaud’s disease;

* Buerger’s disease;

* Sudeck’s dystrophy;

* neurological diseases;

* myalgia.

C. Muscle stimulation:

» for restoration of kinaesthesia;

» for treatment of atrophy;

e for stimulation of the internal and external sphinc-
ters in the treatment of urinary incon-tinence;

* revalidation;

* muscle strengthening (sport);

* neurological conditions.

D. lontophoresis.

E. Wound healing:
¢ skin lesions due to circulation disorders;
* post-operative wounds.

3.1.3. Indications (combined therapy)
* myofascial trigger points;

¢ referred sensation;

* incipient neurogenous inflammation.

3.2. Absolute specific contra-indications

3.2.1. Absolute specific contra-indications
Ultrasound

* eyes;

* heart;

* pregnancy;

* epiphysial discs;

* braintissue;

* testicles.

3.2.2. Contra-indications Electro therapy
* pyrexia;

e tumours;

* tuberculosis;

* |ocalized inflammation;

e thrombosis;

* pregnancy;

e pacemakers;

* metal implants.

3.2.3. Contra-indications Combined therapy
As for ultrasound and electrotherapy.

3.3. Relative specific contra-indications
(Ultrasound)

» status post laminectomy;

* loss of sensation;

* endoprostheses;

e tumours;

* post-traumatic sequelae;

* thrombophlebitis and varices;
* septic inflammation;

* diabetes mellitus.
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CHAPTER 4 - INSTALLATION

4.1. Connection

* Mains supply connections must comply with the
national requirements regarding medical rooms.
The equipment has a safety earth (ground) con-
nection, and must be connected to an earthed
(grounded) wall socket.

* Prior to connection of this apparatus to the mains
supply, check that the voltage and frequency
stated on the type plate correspond with the avail-
able mains supply.

* The mains adapter is a part of the supply circuit on
which the device’s safety partly depends. The ap-
provals for the Sonopuls 492 are only valid if used
in combination with this type of adapter ENA 1550.

It is not permitted to connect the Sonopuls 492
to another type of adapter than type ENA-1550.

4.2. Connection of the mains adapter

* Connect the supplied mains adapter to the con-
nector [3-1].

* Connectthe mains adapter to a wall socket. Lamp
[6] indicates that the apparatus is connected to
the mains supply and stand-by.

4.3. Switching on and self test

 Switch On the apparatus, using the On/Off switch [1]
* Immediately after switching on, the apparatus car-
ries out a self test.

At the end of the self-test a beep is heard. When an
error is found an error code will appear on the dis-
play. See section 7 for details.

4.4. Disconnecting from the mains

* Switch Off the Sonopuls 492, using the On/Off
switch [1].

* Pull out the mains plug of the mains adapter from
the wall socket.

4.5. Battery operation (optional)

The apparatus can be operated independent of the
mains supply. To make this possible, first a battery
must be installed. This is done as follows:

* Turn offthe apparatus and remove the mains adapter
from connector [3-1].

* Put the apparatus upside down and remove the two
screws fixating the battery compartment cover to the
bottom of the apparatus.

* Connect the red lead to the positive (+) pole of the
battery and the black lead to the negative (-) pole.

* Slide the battery into its compartment.

* Reattach the battery compartment cover using the
two screws.

* Reconnect the mains adapter to connector [3-1].

With a mains adapter connected, the battery is auto-
matically charged, independent of the state of the on/
off switch [1]. We recommend to use the apparatus
with the mains adapter connected whenever possible.
This will increase the service life of the battery.

We recommend to explicitly use Enraf-Nonius sup-

plied batteries of type 2601.016. The battery con-

tains material that is noxious to the environment. You

should attend the local regulations when disposing

the battery. See also chapter 6.4.

4.6. Installation

* Do not install the apparatus in a location near a
heat source such as a radiator.

* Avoid exposure to direct sunlight, rain, excessive
dust, moisture, mechanical vibrations and shocks.

* Cordless telephones should not be used in close
proximity of the apparatus.

* This apparatus should not be used in so-called
“wet- rooms” (hydrotherapy rooms).

* The apparatus has to be installed in such way
that liquid cannot enter.

* ltis not permitted to connect the Sonopuls 492
to another type of adapter than type ENA-1550.

Should any liquid ingress into the housing of this
equipment, unplug the apparatus from the wall
socket (if connected) and have it checked by an
authorised expert.

Connection of accessories other than ones

A specified by the manufacturer can adversely
affect the safety of the patient and correct
functioning of the equipment, and is there-
fore not permitted.

4.7. Electromagnetic interference

* Operation in close proximity (i.e. less than 2
metres) to working shortwave or microwave
therapy units may produce instability in the
Sonopuls 492 output.

* To prevent electromagnetic interference, we
strongly advise using separate mains groups
(phases) for the Sonopuls 492 and the shortwave
or microwave equipment, and a distance of at
least 2 metres is kept between the Sonopuls 492
and the shortwave or microwave equipment.

* Ensure that the mains cable of the shortwave/mi-
crowave unit does not come near the Sonopuls
492 or the patient.

If problems with electromagnetic interference per-
sist, please contact your authorised distributor.



CHAPTER 5 - OPERATION

5.1. Controls
(See jacket flap)
5.1.1. Device

[11 On/Off Power switch
With this switch the Sonopuls 492 is switched
On/Off.

[2] Type number/warning sticker
Provides information on the apparatus, such as
type and serial number, as well as connection
data such as mains voltage and maximum cur-
rent consumption.

[3-1] Connector for mains adapter

[3-2] Connector for remote control
For connection of the optional remote control.

[4-1] Connection Patient Cable Electrotherapy
[4-2]Connection Ultrasound treatment head
5.1.2. Control panel

[5] Batteryindicator
There are four possibilities:
e Lightsgreen : batteryis fully charged
* Lights blinking
green . battery partial discharged,
connect mains adapter
. battery insufficiently charged,
therapies disabled, connect
mains adapter
. nobattery present, battery ful-
ly discharged or defective,
connect mains adapter

* Lights yellow

» Off

[6] Mains adapter indicator
This lamp indicates that the mains adapter is
connected to the power supply.

[7] Therapy options
Selection button for electrotherapy, current
channel selection, linked current channels, in-
terval between program steps, ultra sound
therapy and combination therapy.

[8] Selection button current waveform
This button is to select the different current wave-
forms.

[9] Selection button for
Carrier wave, pulse width, microcurrent fre-
quency, interferential current type, alternating
mode (High Voltage and Microcurrent) and ul-
trasound frequency

[10] Selection button for
Beat frequency, phase interval, burst frequency
(Russian stimulation), vector position, balance
position, Diadynamic current waveforms, modu-
lation frequency (spectrum) and ultra sound
duty cycle.

[11] Selection button for
Modulation time (spectrum), duty cycle (Rus-
sian stimulation), burst frequency (TENS) and
treatment step number (protocols)

[12] Selection button for
Surge programme, vector rotation time and
treatment timer

[13] Selection button for
Current channel, CC/CV mode, polarity and ul-
trasound unity

[12]+[13] Emergency stop.
Pressing buttons [12] and [13] simultaneously
will terminate all active treatments.

[14] Accept button
To accept the current waveform selection, the
pre-programmed protocols and to start the
surge programs.

[15] Memory button
To generate the memory functions and to re-
call and store programs

[16] Central controller
Controller to adjust all settings and parameters.

[17] Intensity controller
Controller to adjust the current intensity in chan-
nel 1 and 2. In 4-pole mode (interferential cur-
rents) this controller adjusts the intensity in both
channels together.

[18] Intensity controller ultrasound
Controller to adjust the intensity for ultrasound.

[19] Interval symbol
The symbol W2 indicates the interval between
two program steps of a sequential program.
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5.2. Operating the apparatus
5.2.1. Introduction

5.2.1.1. Switch on the apparatus

Turn the apparatus on with switch [1]. The appara-
tus executes a self test, checking all important func-
tions and presents itself with the start up settings.
The start up settings are adjustable at memory loca-
tion 0. To personalise the start up settings, refer to
chapter 5.4, Memory Functions.

5.2.1.2. Therapy and channel selection

The Sonopuls 492 is equipped with two electro-
therapy channels and one ultrasound channel. These
channels can be used independently, each channel
offering its own set of parameters and treatment timer.
Itis also possible to link channels. Use button [7] to
differentiate between the basic therapy functions Elec-
trotherapy and Ultrasound therapy and use the cen-
tral controller [16] to select or link channels. The
following selections are available:

v electrotherapy on current channel 1
Az electrotherapy on current channel 2
1!8 electrotherapy on linked channels

f ultrasound therapy

72

combination therapy (ultrasound therapy
linked to current channel 2)

Consider that independent use of the electrotherapy
channels requires adjusting all parameters on both
channels. When this is not desired, or when inde-
pendent use is not needed, you can also link the
channels. Some waveforms, such as interferential
currents are only possible on linked channels. When
you select combination therapy, current channel 1
remains available for independent use.

5.2.1.3 Selection of current waveform

Press button [8]. All waveforms appear on the dis-
play, the currently selected one blinking. Select a
current waveform using the central controller and
press button [14] to accept the selection.

When you select }\W+ (interferential current group) or
Y\ (Diadynamic current group), you will be re-
quested to select a current type within this group.
Select the current type using the central controller
[16] and press button [14] to accept the selection.

5.2.1.4 Adjusting parameters

Press the buttons [9] thru [13] to select a parameter. A
button effects all parameters that are in line with it on
the display. Once selected a parameter can be ad-
justed, using the central controller [16]. A parameter
can be modified, as long as the icon identifying it is
blinking. The display will only show those parameters,
that are applicable to the selected therapy.

5.2.1.5 Treatmenttimer

Press button [12] to select the treatment timer. The
min icon is blinking. The display shows the treat-
ment time of the channel, that is currently present
(selected under 5.2.1.2.) on the display. As a re-
minder, a channel indicator is blinking above the
treatment timer value. Only the treatment timer of
this channel can now be modified, using the central
controller [16].

When one or more channels are active @ is blink-
ing. An indication of the currently active channels is
available above the treatment timer value.

5.2.1.6. Surge programs

Some current waveforms can be embedded in a
surge program. Press button [12] to sequentially
select ramp up time A, hold time TT], ramp down
time \. and interval time . Adjust these param-
eters using the central controller [16].

When the current channels are linked, the surge pro-
grams are identical on both channels. In this mode
a delay time can be set between the start of the
surge program on channel 1 and on channel 2. This
is done as follows:

Press button [13] and select channel 2 using the
central controller [16].

Next press button [12] to select the delay time
___/ and adjust it using the central controller [16].

5.2.1.7. Current intensity

The current intensity is adjusted using intensity con-
troller [17]. The current intensity can only be ad-
justed when the clock has been set.

The channel indicator CH, followed by the channel
number 1or 2 indicates the channel, that is currently
present on the display and that can be adjusted.
You can change the channel number, using button
[13] and the central controller [16]. This selection
operates in parallel to the channel selection de-
scribed in paragraph 5.2.1.2.

At 4-pole current waveforms the intensity controller
[17] operates on both channels simultaneously. On
the display this is indicated by 14 2, in which the
channel that is currently displayed is blinking. In this
case a balance control facility is available for the
classical interferential current waveform (see para-
graph 5.2.2.9. for details).

The unity of the displayed current intensity depends
on the previously selected current waveform and can
be expressed inmA, yAorV.

Atreatmentis started by adjusting the current inten-
sity, unless a surge program has been selected. Press
button [14] to start a treatment that includes a surge
program.

The indicators @ and @ will show up when current
is actually flowing from the corresponding channels.
A blinking current intensity value indicates a poor
electrical contact with the patient.



5.2.1.8. CC/CV mode

Depending on the selected current waveform, the
electrotherapy channels can be used in the Constant
Current or Constant Voltage mode. It is advised to
use the CV mode with dynamic electrode applica-
tions. In CV mode the output current depends on
the electrical contact with the patient and can there-
fore vary. You can change the CC/CV setting using
button [13] and the central controller [16].

5.2.1.9. Current polarity

When DC currents are used, the red terminal is the
positive terminal and the black one the negative ter-
minal. To manually change the polarity, press but-
ton [13] and select tor+ using the central control-

ler [16]:
t : Standard
=+ : reversed

Manually changing the polarity during a treatment

will result in a current decaying to 0, followed by a

current with the opposite polarity, rising to a value

equal to 80% of the previous value.

To activate automatic polarity reversal of the The High

voltage and Microcurrent waveforms, select A or

NA with button [9] and the central controller [16]:
: alternating

NA : not alternating

With the Interrupted DC current waveform it is not

possible to reverse the current polarity.

5.2.1.10.Ultrasound intensity

The ultrasound intensity is adjusted with intensity
controller [18]. The ultrasound intensity can only be
adjusted when the clock has been set.

The ultrasound intensity can be displayed in W or
zm. You can change this setting using button [13]
and the central controller [16].

5.2.1.11.Emergency stop
Pressing buttons [12] and [13] simultaneously will
terminate all active treatments.
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5.2.2. Electrotherapy

5.2.2.1. 2-pole interferential current (premodulated)
* Push button [7] to selec . Use the central controller [16] to select the desired channel or to link the channels;
Push button [8], select W with the central controller [16] and press button [14] to accept;
» Selection of 2-pole interferential current:
Select 2P with the central controller [16] and press button [14] to accept;
* Carrier wave selection:
Push button [9] to select W (kHz) and adjust its value with the central controller [16];
» Beatfrequency:
Select HHH with button [10] and adjust its value with the central controller [16];
* Modulation frequency (spectrum):
Select HiH with button [10] and adjust its value with the central controller [16];
* Modulation time (spectrum):
Select / with button [11] and adjust its value with the central controller [16];
* Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Surge program (when desired):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
* Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \. with button [12] and adjust its value with the central controller [16];
* Interval time:
Select — with button [12] and adjust its value with the central controller [16];
* Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select —/ with button [12] and adjust its value with the central controller [16];
* Select CC or CV with button [13] and the central controller [16];
» Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
* Push button [14] to start the therapy in case a surge program was selected.

English

5.2.2.2. Russian stimulation
* Push button [7] to select %. Use the central controller [16] to select the desired channel or to link the channels;
Push button [8], select fi-tt with the central controller [16] and press button [14] to accept;
» Carrier wave selection:
Push button [9] to select 83 (kHz) and adjust its value with the central controller [16];
* Burstfrequency:
Select HHH with button [10] and adjust its value with the central controller [16];
* Burst/interval ratio:
Select J+=I with button [11] and adjust its value with the central controller [16];
* Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Surge program (when desired):
¢ Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
* Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \. with button [12] and adjust its value with the central controller [16];
* Interval time:

@//ﬁ . gellect — wV:h bUtFlorkl)lﬂ 2]_ z;r:d Edéus:] its va:ueI with the central controller [16];
ONUS elay time (only available with linked channels):

Push button [13] and select channel 2 with the central controller [16].

Select —/ with button [12] and adjust its value with the central controller [16];

* Select CC or CV with button [13] and the central controller [16];
3 6 » Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
* Push button [14] to start the therapy in case a surge program was selected.




5.2.2.3. Asymmetrical and Symmetrical biphasic pulsed current (TENS)

Push button [7] to select %.. Use the central controller [16] to select the desired channel or to link the channels;
Push button [8], select ‘1~ or “lr with the central controller [16] and press button [14] to accept;
Pulse width:
Select [ L with button [9] and adjust its value with the central controller [16];
Beat frequency:
Select HHH with button [10] and adijust its value with the central controller [16];
Make your choice between frequency modulation and burst mode as these two options are mutually exclusive;
If frequency modulation is desired:
First check burst mode to be off:
« Select 1 with button [11] and set its value to zero with the central controller [16];
* Modulation frequency (spectrum):
Select HHt with button [10] and adjust its value with the central controller [16];
¢ Modulation time (Spectrum):
Select / with button [11] and adjust its value with the central controller [16];
If burst mode is desired:
First check frequency modulation to be off:
« Select HiH with button [10] and set its value to zero with the central controller [16];
* Burstfrequency:
Select tHt with button [11] and adjust its value with the central controller [16];
Treatment time:
Select @ with button [12] and adjust its value with the central controller [16];
Surge program (when desired):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
e Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \ with button [12] and adjust its value with the central controller [16];
* Interval time:
Select —_ with button [12] and adjust its value with the central controller [16];
* Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select — ./ with button [12] and adjust its value with the central controller [16];
Select CC or CV with button [13] and the central controller [16];
Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
Push button [14] to start the therapy in case a surge program was selected.

5.2.2.4. Monophasic rectangular —-and triangular pulsed current

Push button [7] to select %. Use the central controller [16] to select the desired channel or to link the
channels;
Push button [8], select | L or _/L with the central controller [16] and press button [14] to accept;
Pulse width:
Select [ L with button [9] and adjust its value with the central controller [16];
Pulse interval:
Select L_I with button [10] and adjust its value with the central controller [16];
Treatment time:
Select @ with button [12] and adjust its value with the central controller [16];
Surge program (when desired):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
* Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \ with button [12] and adjust its value with the central controller [16];
* Interval time:
Select — with button [12] and adjust its value with the central controller [16];
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e Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select __/ with button [12] and adjust its value with the central controller [16];
» Select CC or CV with button [13] and the central controller [16];
* Polarity:
Select X or F with button [13] and the central controller [16];
» Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
* Push button [14] to start the therapy in case a surge program was selected.

English

5.2.2.5. Microcurrent
« Push button [7] to select Y. Use the central controller [16] to select the desired channel or to link the
channels;
« Push button [8], select _[ * with the central controller [16] and press button [14] to accept;
* Frequency:
Select W (Hz or kHz) with button [9] and adjust its value with the central controller [16];
» Alternating or not alternating:
Select A or NA with button [9] and the central controller [16];
* Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Alternation sequence (only with A selected):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
* Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \. with button [12] and adjust its value with the central controller [16];
* Surge program (only with N A selected):
¢ Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
* Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \. with button [12] and adjust its value with the central controller [16];
* Interval time:
Select — with button [12] and adjust its value with the central controller [16];
* Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select —/ with button [12] and adjust its value with the central controller [16];
* Polarity (only with NA selected):
Select X or F with button [13] and the central controller [16];
» Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
* Push button [14] to start the therapy in case a surge program was selected.

5.2.2.6. High voltage
* Push button [7] to select .. Use the central controller [16] to select the desired channel or to link the channels;
* Push button [8], select N\ with the central controller [16] and press button [14] to accept;
* Alternating or not alternating:
Select A or NA with button [9] and the central controller [16];
* Beatfrequency:
Select HHH with button [10] and adjust its value with the central controller [16];
* Modulation frequency (spectrum):
Select HiH (%) with button [10] and adjust its value with the central controller [16];

=" * Modulation time (spectrum):
NONIUS Select / with button [11] and adjust its value with the central controller [16];
v

Select @ with button [12] and adjust its value with the central controller [16];

e Treatmenttime:




Alternation sequence (only with A selected):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
e Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \ with button [12] and adjust its value with the central controller [16];
Surge program (only with NA selected):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
e Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \ with button [12] and adjust its value with the central controller [16];
e Interval time:
Select — with button [12] and adjust its value with the central controller [16];
* Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select ./ with button [12] and adjust its value with the central controller [16];
Polarity (only with NA selected):
Select X or F with button [13] and the central controller [16];
Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
Push button [14] to start the therapy in case a surge program was selected.

5.2.2.7. Diadynamic currents

Push button [7] to select . Use the central controller [16] to select the desired channel or to link the channels;
Push button [8], select M with the central controller [16] and press button [14] to accept;
Select MF, DF, LP, CP or CPid with the central controller [16] and press button [14] to accept;
Treatment time:
Select @ with button [12] and adjust its value with the central controller [16];
Surge program (only with MF and DF):
* Ramp up time:
Select A with button [12] and adjust its value with the central controller [16];
e Hold time:
Select [T] with button [12] and adjust its value with the central controller [16];
* Ramp down time:
Select \ with button [12] and adjust its value with the central controller [16];
e Interval time:
Select — with button [12] and adjust its value with the central controller [16];
¢ Delay time (only available with linked channels):
Push button [13] and select channel 2 with the central controller [16].
Select ./ with button [12] and adjust its value with the central controller [16];
Select CC or CV with button [13] and the central controller [16];
Polarity:
Select X or F with button [13] and the central controller [16];
Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
Push button [14] to start the therapy in case a surge program was selected.

5.2.2.8. Medium frequency interrupted direct current

Push button [7] to select 2. Use the central controller [16] to select the desired channel or to link the channels;
Push button [8], select M with the central controller [16] and press button [14] to accept;

Treatment time:

Select @ with button [12] and adjust its value with the central controller [16];

Select the desired channel with button [13] and the central controller [16]. Adjust the current intensity with
controller [17];

Polarity:

Select X or F with button [13] and the central controller [16];

Select the desired channel with button [13] and the central controller [16]. Adjust the intensity with controller [17];
Push button [14] to start the therapy in case a surge program was selected.
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5.2.2.9. 4-pole interferential current (classical)

Push button [7] to select Y. Use the central controller [16] to link the channels;

Push button [8], select W with the central controller [16] and press button [14] to accept;
Selection of 4-pole interferential current:

Select 4P with the central controller [16] and press button [14] to accept;

Carrier wave selection:

Push button [9] to select M (kHz) and adjust its value with the central controller [16];
Beat frequency:

Select HHH with button [10] and adjust its value with the central controller [16];
Modulation frequency (spectrum):

Select HiH with button [10] and adjust its value with the central controller [16];
Modulation time (spectrum):

Select / with button [11] and adjust its value with the central controller [16];
Treatment time:

Select @ with button [12] and adjust its value with the central controller [16];

Select CC or CV with button [13] and the central controller [16];

Adjust the current intensity with controller [17];

Balance:

Select << with button [10] and adjust its value with the central controller [16]

5.2.2.10.Isoplanar vector

Push button [7] to select ¥. Use the central controller [16] to link the channels;

Push button [8], select MW with the central controller [16] and press button [14] to accept;
Selection of isoplanar vector current:

Select © with the central controller [16] and press button [14] to accept;

Carrier wave selection:

Push button [9] to select 83 (kHz) and adjust its value with the central controller [16];
Beat frequency:

Select HHH with button [10] and adjust its value with the central controller [16];
Modulation frequency (spectrum):

Select HH with button [10] and adjust its value with the central controller [16];
Modulation time (spectrum):

Select / with button [11] and adjust its value with the central controller [16];
Treatment time:

Select @ with button [12] and adjust its value with the central controller [16];

Select CC or CV with button [13] and the central controller [16];

Adjust the current intensity with controller [17]

5.2.2.11.Dipole vector manual

Push button [7] to select ¥. Use the central controller [16] to link the channels;

Push button [8], select MW with the central controller [16] and press button [14] to accept;
Selection of manual dipole vector current:

Select £ with the central controller [16] and press button [14] to accept;

Carrier wave selection:

Push button [9] to select 83 (kHz) and adjust its value with the central controller [16];
Beat frequency:

Select HHH with button [10] and adjust its value with the central controller [16];
Modulation frequency (spectrum):

Select HH with button [10] and adjust its value with the central controller [16];
Modulation time (spectrum):

Select / with button [11] and adjust its value with the central controller [16];
Treatment time:

Select @ with button [12] and adjust its value with the central controller [16];

Select CC or CV with button [13] and the central controller [16];

Adjust the current intensity with controller [17];

Dipole vector:

Select «” with button [10] and adjust the position with the central controller [16]



5.2.2.12.Dipole vector automatic
* Push button [7] to select Y. Use the central controller [16] to link the channels;
* Push button [8], select *W* with the central controller [16] and press button [14] to accept;
* Selection of automatic dipole vector current:
Select &> with the central controller [16] and press button [14] to accept;
» Carrier wave selection:
Push button [9] to select W (kHz) and adjust its value with the central controller [16];
* Beatfrequency:
Select HHH with button [10] and adjust its value with the central controller [16];
* Modulation frequency (spectrum):
Select it with button [10] and adjust its value with the central controller [16];
* Modulation time (spectrum):
Select ./ with button [11] and adjust its value with the central controller [16];
e Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Rotation speed
Select © with button [12] and adjust its value with the central controller [16];
* Select CC or CV with button [13] and the central controller [16];
* Adjust the current intensity with controller [17].

5.2.3. Ultrasound
* Select (= with button [7] and select ( with the central controller [16];
* Ultrasound frequency:
Select Wt (MHz) with button [9] and adjust its value with the central controller [16];
e Continuous or pulsed operation:
Select J<t=I with button [10] and adjust its value with the central controller [16]:
* Continuous = 100 %;
* Pulsed = 80%, 50%, 20%, 15%, 10% and 5 % with a frequency of 100Hz;
* Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Select W or W/cm2 with button [13] and the central controller [16];
* Adjustthe ultrasound intensity with controller [18];
* Apply the ultrasound treatment head to the patient, at sufficient acoustical contact the applicator light will
be switched off and the treatment will be started.

5.2.4. Combination therapy
* Select (= with button [7] and select (” = with the central controller [16];
* Ultrasound frequency:
Select W (MHz) with button [9] and adjust its value with the central controller [16];
e Continuous or pulsed operation:
Select J<t=I with button [10] and adjust its value with the central controller [16]:
¢ Continuous = 100 %;
* Pulsed = 80%, 50%, 20%, 15%, 10% and 5 % with a frequency of 100Hz;
* Push button [8], select a current waveform with the central controller [16] and press button [14] to accept;
* Set all electrotherapy parameters according to paragraph 5.2.2;
¢ Treatmenttime:
Select @ with button [12] and adjust its value with the central controller [16];
* Select W or W/cm2 with button [13] and the central controller [16];
* Adjustthe ultrasound intensity with controller [18];
* Apply the red electrode from channel 2 to the patient;
* Apply the ultrasound treatment head to the patient, at sufficient acoustical contact the applicator light will
be switched off and the treatment will be started;
* Adjust the current intensity on channel 2 with controller [17].

Attention: when combination therapy is selected, the apparatus will automatically select CV mode. To
change to CC mode, push button [13] and select CC with the central controller [16].
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5.3. Measures with regard to treatments

5.3.1. Electrotherapy

Before treatment

* Check the patient for absolute and relative
contraindications.

» Testthe heat sensibility of the treatment area.

* [fthe skin is hairy shaving is the best.

5.3.2. Ultrasound

Before the treatment

* Check the patient for absolute and relative
contraindications.

» Testthe warmth sensibility of the treatment area.

* Clean the skin of the treatment area with soap or
a70% alcohol solution, to optimise the ultrasound
transmission.

» Strong hair grow has to be shaved.

During the treatment

* The treatment head has to be moved, also with
the semi-static method, constantly.

* Ask the patient regularly for his/her findings. If
necessary the treatment will be adjusted. The in-
tensity can be reduced or the continuous mode
can be changed to pulsed mode or vice versa.

* When there are signs that the ultrasound trans-
mission is bad, add more contactgel or move
this with the treatment head.

After the treatment

* Clean the skin of the patient and the treatment
head with a towel or tissue. Furthermore clean
the treatment head with a 70% alcohol solution.

* Check the effects that can be expected (for ex-
ample pain, circulation and mobility).

* Ask the patient to inform any reactions to the
therapist.

5.3.3. Combination therapy

See both chapters 5.3.1. Electrotherapy and 5.3.2.
Ultrasound.

5.4. Memory functions

The Sonopuls 492 is equipped with a memory to
store equipment settings and protocols.

5.4.1. Equipment settings

Equipment settings store all parameters of the ap-
paratus, except the current intensity. Contrary to
protocols, equipment settings operate on all chan-
nels together, including the ultrasound channel.
Equipment settings are stored at locations 0 - 9.
The location number will appear on the display when
button [15] is pushed. Equipment setting 0 is auto-
matically loaded when the apparatus is turned on.
Equipment settings can only be loaded and stored
when all channels are inactive.

5.4.1.1. Loading equipment settings

* Push button [15], < is blinking;

* Select a memory location in the range of 0 - 9
with the central controller [16]. The display shows
the equipment settings that are stored at the se-
lected location;

* Push button [14] to load the selected equipment
settings;

* Adjust the current intensity with controller [17];

* Push button [14] to start the therapy in case a
surge program was selected.

Loading the selected equipment settings has to oc-
cur within a certain time delay as long as <> is blink-
ing. Waiting too long, or pushing any other button
than [14] or [15] will cancel the load operation.

5.4.1.2. Storing equipment settings

* Select a therapy and set all parameters on all
desired channels;

« Push button [15], < is blinking;

* Select a memory location in the range of 0 - 9
with the central controller [16]. The display shows
the equipment settings that are stored at the se-
lected location, allowing you to check what will
be overwritten;

« Push button [15] a second time, < is blinking.
The display now shows the current equipment
settings that are to be stored at the selected lo-
cation;

* Push button [14] to execute the store operation.

Execution of the store operation has to occur within
a certain time delay as long as < is blinking. Wait-
ing too long, or pushing any other button than [14]
or [15] will cancel the store operation.

5.4.2. Protocols

A protocol consists of one or more treatment steps
that are sequentially executed. Each treatment step
has its own current waveform, parameter settings and
treatment time. The protocols are categorised in clus-
ters according to their application. Protocols are
identified as follows:

1:1the first number is the cluster number
1:1the second number is the protocol number

The Sonopuls 492 provides a number of pre-pro-
grammed protocols, that are available at cluster 2
and higher. Each cluster is intended for a specific
indication. In the therapy guide that is supplied with
the apparatus you will find a survey of all clusters
and the corresponding protocols. Additionally the
Sonopuls 492 supports user defined protocols, for
which cluster 1 has been reserved.



Electrotherapy protocols can constitute either sin-
gle or dual channel applications. Prior to loading a
single channel protocol, first the target channel must
be specified. In this case it is also allowed to link the
current channels, causing the protocol to be ex-
ecuted on both channels. When a single channel
protocol is being executed, a completely different
single channel protocol can be executed at the other
channel. Of course dual channel protocols can only
be loaded when the current channels are linked.

5.4.2.1. Loading a protocol

» Select atarget channel, using button [7] and the
central controller [16];

* Push button [15], < is blinking;

* Select a protocol number in the range of 1:1 and
higher with the central controller [16]. The dis-
play shows the total treatment time of the se-
lected protocol;

e Push button [14] to load the selected protocol;

* Adjust the current intensity with controller [17];

e Push button [14] to start the therapy in case a
surge program was selected.

When a protocol is executed, the display shows the
remaining treatment time of the running treatment
step. Each treatment step is terminated with a short
beep. When the end of the protocol has been
reached, a standard “end-of-treatment” beep is given,
after which the apparatus will exit the protocol mode.

Notes:

* To indicate the protocol mode the protocol
number remains visible on the display once a pro-
tocol has been loaded. Following the protocol
number, the treatment step number is shown,
accompanied by its icon L.

* Toremove aloaded but not yet executing proto-
col, push button [14] again. By waiting a mo-
ment, or by pushing any other button than [14]
or [15], the apparatus will exit the protocol mode.

* All parameters of a loaded protocol can be
changed at will. Select [F with button [11] and
select the treatment step number with the central
controller [16]. All parameters of the now selected
treatment step can be changed. Do not forget to
reset the treatment step numberto 1.

* Aloaded protocol can be executed starting from
any treatment step. Select [FH with button [11]
and select the treatment step number with the
central controller [16].

* The execution of a treatment step can be termi-
nated by advancing the treatment step number.
Select LH with button [11] and select the new
treatment step number with the central controller
[16]. The current will decay to zero. You can
resume the execution of the protocol from the
new treatment step by adjusting the current in-
tensity with controller [17].

* The execution of a protocol can be terminated,
by setting the treatment time of the running treat-
ment step to zero. The apparatus will then exit
the protocol mode.

5.4.2.2. Storing a protocol

Prior to the execution of a modified protocol, it can

be saved for later use in cluster 1:

* Push button [15] twice. 2Dis blinking;

* Select a protocol number in the range of 1:1 -
1:9 with the central controller [16]. The display
shows the total treatment time of the protocol to
be stored;

* Push button [14] to execute the store operation.

5.4.2.3. Creating a user defined protocol

In cluster 1 you can create your own protocols. A

maximum of 10 protocols can be stored, each with

a maximum length of 20 treatment steps. Before you

proceed with the steps below, first make sure that

the apparatus is not in protocol mode (see section
5.4.2.1. how to exit protocol mode):

* Push button [15] twice. Dis blinking;

* Select a protocol number in the range of 1:1 -
1:9 with the central controller [16];

« Push button [14]. < is blinking, L is visible and
the treatment step number is set to 1.

» Setall parameters of the current treatment step;

* Pushbutton [14] to store the treatment step. The treat-
ment step number is automatically incremented;

* Repeat the previous two steps until the end of
your protocol has been reached;

* Terminate your protocol with a treatment step with
atreatment time of zero. Push button [14] to con-
firm. The end of your protocol is confirmed with
a beep.

Notes:

* When two consecutive treatment steps contain
AC current waveforms or identical wave forms,
the current intensity will be maintained at the ad-
justed level when the protocol is executed.

* When switching to or between different DC cur-
rent waveforms, the current intensity will be de-
cayed to zero. The next treatment step will have
to be started manually by adjusting the current
intensity.

5.5. The treatment head

A treatment head is a precision instrument. Great
care is taken in the development and production in
order to obtain the best possible beam characteris-
tics. Rough treatment (jarring or dropping) can ad-
versely affect these characteristics, and must there-
fore be avoided.
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5.6. The contact medium

In order to ensure efficient transfer of energy, a con-
tact medium is required between the treatment head
and the body. Air causes virtually total reflection of
the ultrasound energy. The best medium for the trans-
fer of ultrasound energy is a gel.

* For preference, use Enraf-Nonius Contact-Gel, as
this allows the excellent characteristics of the treat-
ment heads to be used to their full advantage.

* The gel should be applied to the part of the body
to be treated and then spread out with the treat-
ment head.

* Never apply the gel to the treatment head. The
treatment head will register this as contact and
may emit ultrasound energy, which could dam-
age the treatment head.

If the body surface is very irregular, making it diffi-
cult to obtain good contact between the treatment
head and the body, or if direct contact must be
avoided (e.g. due to pain), the affected area may be
treated under water (subaqual method). The water
should be degassed (by previous boiling) in order
to prevent air bubbles arising on the treatment head
and the body.

5.7. Contact control at incomplete
contact

When the treatment head only contacts partially with
the body, the treatment is interrupted. When not
enough surface of the treatment head makes con-
tact with the patient the treatment is interrupted (=
contact control). The intensity display starts flash-
ing and the treatment time is interrupted. The con-
tact control does not function at a set intensity of
0.1 and 0.2 W/cmz.

5.8. Combination therapy

The treatment surface of a connected treatmenthead
is connected to the negative electrode (cathode) of
the current current channel 2. This connection is only
available when combination therapy is selected.

Remove the negative electrode (black plug) of the
electrode cable. The current flows between the posi-
tive electrode (red plug) and the treatmenthead.

5.9. Connection and disconnection
reactions

Constant Current (CC) output characteristics may
cause unpleasant connection and disconnection re-
actions if the electrodes are not securely placed or
lose contact with the skin. Make sure the output is
set to 0 mA when you apply or remove the elec-
trodes. Preferably use Constant Voltage (CV) in case
of dynamic application techniques.

5.10. Electrolytic effects

Electrolysis occurs under the electrodes when cur-
rent types with a DC component are applied. Be-
cause the greatest concentration of electrolytic by-
products caused by ion migration occur under the
electrodes, we recommend the use of the supplied
sponges to keep the effects to a minimum. Make
sure that the sponges are kept well moistened and
place the thick side of the sponge between the flex-
ible rubber electrodes and the patient.

5.11. Remote control

For the Sonopuls 492 a special remote control is
available. The remote control can be connected to
connector [3-2]. The remote control has 2 intensity
buttons for setting the intensity of the current chan-
nels and an emergency stop.

USA only:

Ultrasound emission can be terminated in the fol-

lowing ways:

A. Lifting the treatment head from the patient. Be-
cause of the loss of acoustic contact the
Sonopuls 492 stops emission.

B. Decrease the treatment time to zero with the
time setting control.

C. Switch the power off by use of the power switch.




CHAPTER 6 - MAINTENANCE

6.1. Technical maintenance

Electrical safety of the apparatus depends on the
electrical connection (via the power cord) to protec-
tive earth. It is therefore necessary to have this con-
nection checked annually. Further an annual overall
check is recommended. This may be done by your
supplier, or by another agency, authorised by the
manufacturer. It is also recommended that a record
of the service history is kept for all activities relating
to service and maintenance. In some countries this
is even obligatory.

Maintenance and all repairs should only be carried
out by an authorised agency. The manufacturer will
not be held responsible for the results of maintenance
or repairs by unauthorised persons.

The service and/or maintenance must be carried out
conform the procedure described in the service
manual of the apparatus.

Opening of the equipment by unauthorised agen-
cies is not allowed and will terminate any claim to
warranty.

6.2. Cleaning of the apparatus

Switch off the apparatus and disconnect it from the
mains supply. The apparatus can be cleaned with a
damp cloth. Use lukewarm water and a non-abrasive
liquid household cleaner (no abrasive, no alcohol
content solution).

6.3. Cleaning of accessories

6.3.1. Electrodes and sponge pads

The rubber electrodes should be cleaned with luke-
warm water. For stubborn stains or dirt, cleaning and
disinfection of the rubber electrodes can be done
using a 70% alcohol solution. During this process,
the black colouration of the rubber electrodes may
be stained. This does not affect the operation of the
electrodes.

The sponge pads must be washed after use in warm
water with a household cleaner. Then they must be
rinsed with water, drained thoroughly and then dried,
after they have been placed like roofing tiles.
Damaged sponge pads must be replaced.

In areas where the water is soft, it is possible that the
water may conduct poorly resulting in abnormally
low currents. In this case it is possible to use a saline
solution to improve the conductivity of the water.

When the electrodes are not being used, the sponge
pads should be removed. This increases the opera-
tional life of the rubber electrodes. We advise that
you should keep an extra set of sponge pads in stock.

6.3.2. Treatment heads

The treatment heads and cables should be regularly
inspected for damage, e.g. hairline cracks, which
could allow penetration by liquids. Clean the con-
tact surface immediately after each treatment. Make
sure that no ultrasound gel remains on the treatment
head. We further recommend cleaning the head and
cable daily, using lukewarm water.

The treatment heads can be disinfected using a cloth
moistened with 70% alcohol.

6.3.3. Patient cable

The patient cable can be cleaned with a damp cloth.
Use lukewarm water and a non-abrasive liquid house-
hold cleaner (no abrasive, no alcohol content solu-
tion). Check the cable regularly for damages and/or
bad electrical contact. We also advise that you keep
an extra patient cable in stock.

6.4. Environment information

Your Sonopuls 492 contains materials which can be
recycled and/or are noxious for the environment. At
the end of the duration of life, specialised concerns
can take apart the Sonopuls 492 and sort out the
noxious materials and materials for recycling. By
doing so you contribute to a better environment.

Please ensure that you are well informed of the
local rules and regulations regarding to the re-
moval of equipment and accessories.
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CHAPTER 7 - DIAGNOSTICS

7.1. Displays fail to light up

* Check if the mains adapter is connected to the
apparatus and mains supply.

7.2. Error code

The apparatus has discovered a fault during or after
the self test. The error code consists of a 3 digit
number and appears on the current intensity display.
Remove any applicators or cables from the output
sockets and switch the apparatus off and on again.
If the code re-appears, contact your supplier. The
apparatus is probably defective.

7.3. Broken contact in the CC-mode

When contact is broken in the CC-mode, the equip-
ment will indicate this with a beep-tone. In order to
avoid an unpleasant sensation for the patient, when
the treatment head or electrode is placed back onto
the surface that is to be treated, the current will ramp
down to 0. To continue the treatment, you will have
to set the current again.

7.4. Insufficient or no output current

* Check the patient cable for breaks or poor con-
tact.

» Ensure that the sponges are sufficiently wet.

* If necessary, use a salt solution.

* Clean the electrodes.

* Check for poor contact.

7.5. The contact control fails to operate

Check the contact control by placing the treatment
head in a bowl of water. It may be that the contact
control is working, but that the contact gel is inad-
equate. If several treatment heads are available, it is
possible to determine whether the problem lies in
the gel, the treatment head or the apparatus itself.

7.6. Front panel check

Switching the apparatus on with buttons [9] and [10]
pressed will turn all display segments on, allowing
you to check their operation. Pressing buttons and
operating the regulators should result in a beep. You
can only exit this mode by switching the apparatus
off.



CHAPTER 8 - SPECIFICATIONS

8.1. Specifications

Ultrasound

Frequency : 1and 3 MHz

Read out . intensity in W/cm2 and power in W (SATP*)
Contact control level : 65%

Timer . 0-30 minutes, linked to the contact control

Ultrasound continuos

Pulse frequency / duty cycle : 100 Hz /100 %
Intensity : 0-2W/cm2
Ultrasound pulsed mode
Pulse frequency / duty cycle : 100 Hz /5,10, 20, 50, 80 %
Intensity : 0-3W/cmg2, duty cycle 5, 10, 20, 50 %
: 0-2.5W/cm2, duty cycle 80 %
Treatment heads
1 and 3 MHz, large transducer (standard) . Geometric surface 5.8 cm2, ERA* 5 cm2, BNR* max.

5, type collimating. Side panel radiation max. 10 mW/
cm? (IEC requirement < 100 mW/cm?2)

1 and 3 MHz, small transducer (optional) . Geometric surface 1.15 cm2, ERA* 0.8 cm2, BNR* max.
5, type collimating. Side panel radiation max. 10 mW/
cm? (IEC requirement < 100 mW/cm2)

*SATP = Spatial Average Temporal Peak (average pulsed power)
*ERA = Effective Radiating Area, this is the effective radiating area of the treatment head.
*BNR = Beam Nonuniformity Ratio, indicates the ratio between the peaks and the average value of the

intensity in the sound beam. A low BNR excludes high, unwanted energy concentrations.

ERA and BNR are measured confirm the FDA- method. All treatment heads have a visual contact control.

Electrotherapy general

Channels 2

Current characteristic : Constant Current (CC) or Constant Voltage (CV)
Setting resolution ;o 0.2mA

Timer :  0-60minutes

Polarity reversion direct currents :  manual

The maximum intensity within the specification is achieved up to a load of 500 Q (CC).

Symmetrical and asymmetrical biphasic Pulsed Current, TENS

Frequency : 1-200Hz

Phase duration (pulse width) : 10-400us

Burst frequency : 0-9Hz

Modulation frequency (spectrum) : 0-180Hz

Modulation time (spectrum) . 1/1,6/6,12/12en 1/30/1/30 s
Surge pattern : Rampup0-9s

Hold time 1-60s

Rampdown 0-9s

Interval time 1-60s

Delay time 0.1-80s
Intensity : 0-140 mA.

In certain pulse width, frequency and spectrum combinations the setting range is reduced to 90-mA max. in
order to meet the limit values of IEC 60601-2-10
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High voltage

Frequency : 1-200 Hz

Modulation frequency (spectrum) : 0-90%

Modulation time (spectrum) . 1/1,6/6,12/12en1/30/1/30 s

Intensity : 0-500 Volt

Alternating mode:

Alternation time :  5tot 50 seconds

Ramp up and ramp down time : 0.1-1second

Non alternating mode:

Surge pattern : Aswith TENS currents

Microcurrent

Currentintensity o 10 pA -1 mA

Voltage range 200V

Alternating mode:

Frequency : 0-1000Hz

Alternation time : 0.1 -10 seconds (the alternation time is related to the
pulse frequency)

Ramp up and ramp down : 0.1-1second

Non alternating mode:

Frequency : 0.1-1000 Hz

Surge pattern . Aswith TENS currents

Interrupted alternating current, Russian Stimulation

Carrier frequency : 2-10kHz

Burst-frequency : 0-100Hz

Burst / interval ratio o 1:1,1:2,1:4and 1:5

Surge pattern . Aswith TENS currents

Intensity : 0-100mA

Diadynamic current forms

Options . MF, DF, CP, LP and CPid

Intensity : 0-70mA

Surge pattern (MF and DF only) : Aswith TENS currents

Faradic currents

Options :  2-5current according to Trabert (default choice rec-
tangular pulse)

Phase duration :0.02 - 1000 ms with rectangular pulsed current
0.1 - 1000 ms with triangular pulsed current

Phase interval : 5-5000 ms

Surge pattern . Aswith TENS currents

Intensity : 0-80mA

Interrupted direct current

Frequency : 8000Hz

Duty cycle T 95%

Intensity : 0-40mA

2-pole interferential current (premod)

Carrier wave : 2-10kHz

Beat frequency (AMF) : 0-200Hz

Modulation frequency (spectrum) : 0-180Hz

Modulation time (spectrum) . 1/1,6/6,12/12and 1/30/1/30 s

Surge pattern . Aswith TENS currents

Intensity : 0-100mA



4-pole interferential current (classical)
Carrier wave

Beat frequency (AMF)

Modulation frequency (spectrum)
Modulation time (spectrum)

Surge pattern

Intensity

Balance setting

Isoplanar vector

Carrier wave

Beat frequency (AMF)
Modulation frequency (spectrum)
Modulation time (spectrum)
Surge pattern

Intensity

Dipole vector automatic

Carrier wave

Beat frequency (AMF)
Modulation frequency (spectrum)
Modulation time (spectrum)
Surge pattern

Intensity

Rotation speed

Dipole vector manual

Carrier wave

Beat frequency (AMF)
Modulation frequency (spectrum)
Modulation time (spectrum)
Surge pattern

Intensity

Position

Memory functions
Equipment setting 0
Equipment settings

User defined protocols
Pre-programmed protocols

2-10 kHz

0-200Hz

0-180Hz

1/1,6/6,12/12 and 1/30/1/30 s
Not adjustable

0-100 mA

With central controller

2-10kHz

0-200 Hz

0-180Hz

1/1,6/6,12/12.and 1/30/1/30 s
Not adjustable

0-100 mA

2-10kHz

0-200 Hz

0-180 Hz

1/1,6/6,12/12 and 1/30/1/30 s
Not adjustable

0-100 mA

adjustable from 1 to 10 seconds

2-10kHz

0-200 Hz

0-180 Hz

1/1,6/6,12/12 and 1/30/1/30 s
Not adjustable

0-100 mA

360°

start-up setting.

10, user programmable
10
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8.2. Technical specifications

Mains adapter
Type mains adapter
Mains voltage
Frequency

Output voltage
Max. Output current

Apparatus

Medical device classification
Safety class

Patient leakage current
Ditto, first fault condition
Safety tests

Dimensions

Weight

Environment conditions for transport and Storage
Environment temperature :
Relative humidity

Atmospheric pressure

Environment conditions normal use
Environment temperature

Relative humidity

Atmospheric pressure

8.3. Classification

CE.

International safety norm

Medical class llb

ENA-1550

100 - 240 Volt, +/-10 %
50 /60 Hz

15 Volt

3.3 Ampere

lIb (according to Medical Device Directive (93/42/EEC)
I, type BF, according to IEC 60601-1

Better than IEC requirement (IEC < 100 uA)

Better than IEC requirement (IEC < 500 uA)

CE-MDD (TUV Rheinland)

29x28x11cm (wxdxh)

4 Kkg.
-10°till +50°C
10 till 100 %

500 till 1060 hPa

10° till 40° C
10 till 90 % (non condensing)
500 till1060 hPa

This equipment complies with all requirements of the Medical Device Directive (93/42/EEC).

The Sonopuls 492 complies to the international norm for medical electrical devices IEC 60601-1, including
IEC 60601-2-5 (Ultrasound) and IEC 60601-2-10 (Electrical nerve stimulators).

I The equipment has a safety earth (ground) connection, and must be connected to an earthed

(grounded) wall socket.

R

Technical modifications reserved

type BF, the equipment has a floating patient circuit.

CHAPTER 9 - ORDER DETAIL

For the ordering data of the Sonopuls 492, standard accessories and additional accessories refer to the

Catalogue for Physiotherapy and leaflet.



