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General information

Explanation of symbols

The symbols used in this technical description are explained below.

Attention!

This symbol appears before text passages which must absolutely be observed. Failure to
heed this information can lead to injuries to personnel or damage to the equipment.

Notice!

This symbol indicates text passages containing important information.

Declaration of conformity

The DB 12 B double sheet testing unit sensor system has been developed and manufac-

tured in adherence with the applicable European standards and directives.

Notice!

The corresponding declaration of conformity can be requested from the manufacturer.

The manufacturer of the product, Leuze electronic GmbH + Co. KG in D-73277 Owen/Teck,
possesses a certified quality assurance system in accordance with ISO 9001.

q:
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Safety notices

Safety standards

The DB 12 B double sheet testing unit has been developed subject to the applicable safety
standard IEC 947-5-2.

Intended use

The DB 12 B double sheet testing unit has been conceived as a monitoring device mainly
for printing machines. It monitors incoming paper sheets at machines designed to process
single sheets. It is used to detect and signal double sheets in the sheet feeder during oper-
ation.

Attention!
The DB 12 B is not a safety module acc. to EU machine guidelines.

The protection of machine and the device cannot be guaranteed if the device is operated in
a manner not corresponding to its intended use.

Access to or changes on the device, except where expressly described in this manual, are
not authorised.

Areas of application

Double sheets made of the following materials can be reliably detected by the DB 12 B:
e Paper
* Plastic
* Metal foils

For paper, the measurement range is 20g/m? (airmail paper) to 1200g/m? (homogeneuous
cardboard).

Organisational measures

All entries in this operating manual must be heeded, in particular those in the section "Safety
notices" and "Commissioning".

Keep this technical description in a safe place. It should be accessible at all times.

Safety regulations
Observe the locally applicable safety regulations.

Qualified personnel

Mounting, commissioning and maintenance of the device may only be carried out by quali-
fied personnel.

Leuze electronic DB 12B 3
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3 Device overview

The ultrasonic double sheet testing system consists of a VDB 12 B... analysis amplifier and
a pair of DB 18 UP ultrasonic sensors.

It detects and checks primarily paper, plastic and metal foils which are guided in by feeders.
The device functions as a presence monitor by constantly applying a signal at the single
sheet output when an object is located between the sensors. It functions as a double sheet
testing unit by comparing each sheet with the stored reference value. A detected double
sheet is signalled at the double sheet output.
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M8 connector for transmitter DB 18 U (P)

M8 connector for receiver DB 18 U (P)

Indicator diodes

Push button TEACH IN

Alternative 42mm housing length (DB 18 UP-40, 2500)
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Figure 3.1: Device overview - dimensions
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Device overview

Controls and indicators

VDB 12 B/6P
VDB 12 B/6N

\O \m \>

VDB 12 B/6.1P
VDB 12 B/6.1N

) ®
¥

A LED green/yellow/red TEACH IN [E

B VYellow LED SINGLE SHEET E

C Red LED DOUBLE SHEET |§]

D Yellow LED READY (@)

E Yellow LED TRIGGER IN I

F RedLED TRIGGER OUT DOUBLE SHEET

T Push button TEACH IN
Figure 3.2: Controls and indicators
Order guide
Designation Model Part No.
Sensor pair M18 x 25mm DB 18 UP-25,2500 500 33752
Sensor pair M18 x 42mm DB 18 UP-40,2500 500 34991
Amplifier (positive logic) VDB 12 B/6P 501 04021
Amplifier (negative logic) VDB 12 B/6N 501 04402
Amplifier with TRIGGER input (positive logic) VDB 12 B/6.1P 501 04038
Amplifier with TRIGGER input (negative logic) VDB 12 B/6.1N 501 04403
Accessories
Designation Model Part No.
Cable 5m, PVC, 5-pin, with M12 connectors K-D M12A-5P-5m-PVC 501 04557
Cable 5m, PUR, 8-pin, with M12 connectors K-D M12A-8P-5m-PUR 501 04590

Leuze electronic
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4 Specifications

Technical data for sensor DB 18 UP

Sensor data
Operating range
Converter frequency
Ultrasonic lobe

Mechanical data
Housing
Weight
Connection type

20 ... 60mm
200kHz £2%
approx. 12°

nickel-faced brass
309
2.5m cable with M8 connector, 3-pin

Technical data for analysis amplifier VDB 12 Bj/...

Timing
Switching frequency
Input pulse
Delay before start-up

Electrical data
Operating voltage Ug
Residual ripple
Open-circuit current
Switching output ...[6...
...[6.1...
all types
all types
only .../6.1...
only.../6.1...
Signal voltage high/low
Output current
TEACH-/TRIGGER input

Function

TEACH-/TRIGGER IN active/not active®)

TRIGGER IN pulse duration
TEACH-/TRIGGER IN duration
TEACH IN delay

200Hz
min. 5ms
<100ms

18 ... 30VDC (incl. residual ripple)
<15% of Ug

<75mA

2 push-pull switching outputs 1)

4 push-pull switching outputs 1
single sheet detected, or > 1 sheet
double sheet detected, gr > 2 sheets
double sheet triggered 2

double sheet testing unit ready to operate 3)
>(Ug- 2V)/<2V

max. 100mA per output

Rin =1

)P (PNP): > 10V / <2V or not connected
.../...N (NPN): <2V />10V or not connected
>1ms

max. 100ms

approx. 300ms

Indicators
all models:
LED green A double sheet testing unit ready
LED A yellow teach-in process
LED A red flashing error (see chapter 9)
LED yellow B single sheet detected
LED red C double sheet detected
only .../6.1...:
LED yellow D ready for function READY
LED yellow E inquiry signal TRIGGER IN
LED red F double sheet triggered TRIGGER OUT
Mechanical data
Housing aluminium, black powder-coated
Weight 4009
Connection type M12 connector,
...[6.... 5-pin
...[6.1...: 8-pin
6 DB 12B Leuze electronic



& Leuze Mounting the transmitter and receiver

Environmental data
Ambient temp. (ogeration/storage) 0°C ... +50°C/-40°C ... +70°C
Protective circuit ©) 1,2,3
VDE safety class ]
Protection class IP 65
Electromagnetic compatibility severity level 3 acc. to IEC 801-4 and
IEC 17 B (CO) 180-1and Il

1) Function: .../...P = active high (+24V); inactive low (0V),
.../...N = active low (0V); inactive high (+24V).

The push-pull switching outputs must not be connected in parallel

2) Is set during low/high transition (.../...P) or high/low transition (.../...N) of the TRIGGER IN
input and reset when the measurement field becomes vacant; trigger delay < 1ms, i.e.,
response time from edge until switching of the switching output is < 1ms

3) Is set when the operating voltage is applied if the receiving level is adequate as well as
after the teach event if the calibration was successful.

4) Setting the Teach IN input disables the TEACH IN button (see page 10)

5) Only applies for automatic calibration during sheet movement (automatic teach)

6) 1=transient protection, 2=polarity reversal protection, 3=short circuit protection

5 Mounting the transmitter and receiver

The transmitter and receiver (DB 18 UP) are identical in construction and are to be mounted
according to the table in figure 5.1 at an angle which varies depending on the sheet material.
A larger angle of inclination increases the flutter range; e.g. with a 35° pitch, flutter is permis-
sible within 50% of the measurement field. The distance between transmitter and receiver
must be at least 20mm and can be max. 60mm.

Ensure that alignment is exact (£ 1°). If the alignment does not run along the axis, the
working range is reduced.

Notice!

When aligning the transmitter and receiver, take care to ensure the most exact alignment
possible. See "Alignment mode" on page 9. To ensure proper function, the sensors must be
inclined by the angle "B" towards the vertical.

=10

Receiver

Angle of inclination
Sheet material
Transmitter

OO w>

C = 5-15mm

Sheet material Recomm. angle of inclination B

0° 15°...25° | 25°... 35°
Standard paper up to 150g/m2 X X
Cardboard X
Plastics

XXX

Figure 5.1: Mounting the transmitter and receiver
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6 Electrical connection

Connect the transmitter and receiver at the appropriate M8 connectors of the VDB 12 B...

analysis amplifier.

Connect the analysis amplifier acc. to connection diagram (figure 6.1).

VDB 12B/6P

18-30v DC+|- 1 —m)2 B0
Einzelbogen/singlesheet & - 2 _-)W
GND|-3 )W
Doppelbogen/doublesheet & — 4—-)%
Teach IN_r|-5—m>d7CR

VDB 12B/6.1P
18-30V DC+|-1 —-)%
Einzelbogen/singlesheet & - 2 r—
GND|- 3 —m>90/S
Doppelbogen/doublesheet & — 4_-)_9ﬁ
Teach INT|-5—m)d20
Trigger IN_ I —6 _-)LSI/T
Trigger OUT &7 )W
Bereitschaft/Level ok&—8 r—

VDB 12B/6N

18—-30V DC+—
Einzelbogen/singlesheet &
GND[—3 —mm
Doppelbogen/doublesheet & |- 4 —mm)——
Teach IN-L|-5—m)37/CR

VDB 12B/6.1N

18—-30V DC+[
Einzelbogen/singlesheet 8- 2 —mm
GND[—3 —mm
Doppelbogen/doublesheet & 4 —m
Teach INL{—5—mm

Trigger IN L
Trigger OUT &

Bereitschaft/Level ok &

6=
7 ™ RD
8 r—

Figure 6.1:

Circuit logic

Connection diagrams VDB 12 B...

VDB 12B/...P -> positive logic
VDB 12B/...N -> negative logic

DB12B
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7 Commissioning

Notice!

O
.IL If the indicators flash during the initial commissioning, a calibration must first be performed
on a single sheet.

First apply operating voltage. An alignment mode is available for commissioning. This can
be used to check the alignment of the transmitter and receiver.

Alignment mode

Press the TEACH IN button for > 5s and

LEDs El and @ flash synchronously at 3Hz

O Notice!

Lep B green:

Alignment
OK

Exit:
press the TEACH IN button < 5s

1

LeD B yellow:

Alignment critical

Align transmitter and receiver until
LED ¥ is green.

Only then is it possible to exit align-
ment mode!

Extraordinary exiting of alignment
mode is possible only by means of
Power OFF!

1

LED B red:

Alignment bad

Align transmitter and receiver until
LED ] is green.

Only then is it possible to exit align-
ment mode!

Extraordinary exiting of alignment
mode is possible only by means of
Power OFF!

1

.II.. After exiting alignment mode, it is absolutely necessary to perform a calibration.

Leuze electronic
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Calibrating on the material to be detected

For reliable detection of double layers of the medium being processed, it is always neces-
sary to perform a calibration on a single sheet of the medium.

Calibration of the material to be detected can be performed by either pressing the TEACH IN
button on the analysis amplifier for 0.3s to 5s or by means of a control command at the
Teach IN input (pin 5).

Notice!

Setting the Teach IN input (pin 5) disables the TEACH IN button. As soon as a signal is ap-
plied once via the Teach IN input for the purpose of calibration, the TEACH IN button re-
mains inactive (disabled) until the next Power On.

During the calibration process, LED ¥ illuminates yellow.

If the calibration was successful, LED B illuminates green and LEDs[—Jand O yellow.
The single sheet and ready outputs are activated. The reference value remains stored until
the next calibration process.

If the calibration process was not successful, LED ¥ flashes red and LEDs I~ and =]
illuminate red. The double sheet and TRIGGER OUT outputs (double sheet triggered) are
activated.

Notice!

Causes of unsuccessful calibration include e.g.:
e More than 1 sheet between the sensors.
e Unsuitable sheet material, e.g. due to lamination or coating, too thin, too thick, or air
pockets present.
 Pitch to sensors too low.

For devices VDB 12 B/6.1N and VDB 12 B/6.1P with trigger input Trigger IN (pin 6), it is
recommended that the device be configured in such a way that, for Trigger IN, the threshold
signals be adapted so that the amplifier always operates in the optimum range (1., standard
mode). This mode is especially recommended when the material consistency changes
during operation (moisture, density, ...).

The VDB 12 B analysis amplifier can be operated in 3 different operating modes (teach
modes):

1.  Standard mode:
Teach with intelligent transmitter/receiver control for covering a wide spectrum of
materials. Automatic signal adaptation (averaging) during operation for VDB 12 B/
6.1....

2. Automatic teach:
300ms after sheet detection by the ultrasonic sensors, teach-in occurs automatically.
In this operating mode, manual or external teaching is not necessary. Automatic sig-
nal adaptation (averaging) possible during operation for VDB 12 B/6.1....

3.  Fixed switching threshold:
This operating mode is recommended when the process does not permit manual or
external teaching. In this operating mode, the variety of materials to be detected is
limited.

DB12B Leuze electronic
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Commissioning

Selecting the operating mode (teach mode)

Press the TEACH IN button for > 10s

LEDs El and @ flash alternately at 3Hz

and < 15s
]
Teach with autom.  To select and exit:
1. LED E green:  signal adaptation press the TEACH IN button > 3s J
(standard mode)  (LED 5] yellow)
To advance to next:
press the TEACH-IN button < 3s
]
. To select and exit:
2. LEDEE rea:  AUIOmAlicteach o o5 the TEACH INbution >3s T
(LED FF yellow)
To advance to next:
press the TEACH-IN button < 3s
]
To select and exit:
3. tepEH o, Permanently stored  ecs the TEACH INbution >3s 1
9 (LED B9 yellow)
To advance to next:
press the TEACH-IN button < 3s

Attention!
A After selecting the operating mode (teach mode), a calibration must be performed!

Adapting the averaging calculation (VDB 12 B/6.1... only)

For device variants VDB 12 B/6.1... with trigger input, it is possible to adapt the signals

during running control operation (operating mode 1, standard mode).

Signal adaptation is performed by averaging measurement values which are detected at the
respective Trigger IN. A lower value, e.g. 4, means that an average value is calculated from
4 trigger IN measurement values; a higher value, e.g. 128, means that an average value is
calculated from 128 trigger-in measurement values. Signal adaptation occurs every time the

set number of trigger pulses is reached.

Signal adaptation (averaging) is also possible in operating mode 2, automatic teach.

Attention!
& After changing the averaging, recalibration must be performed!

Leuze electronic
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VAN

Press the TEACH IN button > 15s
and < 20s

LED El flashes red, LED @ illuminates yellow.
The other LEDs display the current configured average value

Average value via LBD LED L_IIE_D
off = To select and exit:
N off off off press the TEACH IN button > 3s _T

no signal adaptation

(LED & briefly green)

To advance to next:
press the TEACH-IN button < 3s.

4 values

(trigger pulses) on

To select and exit:
off off press the TEACH IN button > 3s _T
(LED E briefly green)

To advance to next:
press the TEACH-IN button < 3s.

8 values

(trigger pulses) off

To select and exit:
on off press the TEACH IN button > 3s _T
(LED E briefly green)

To advance to next:
press the TEACH-IN button < 3s.

16 values To select and exit:
(trigger pulses, on on off press the TEACH IN button > 3s _T
default) (LED & briefly green)
l To advance to next:
press the TEACH-IN button < 3s.
To select and exit:
(trigsevra,l)t?sses) off off on press the TEACH IN button > 3s _T
(LED ] briefly green)

To advance to next:
press the TEACH-IN button < 3s.

64 values

(trigger pulses) on

To select and exit:
off on press the TEACH IN button > 3s _T

(LED E briefly green)

To advance to next:
press the TEACH-IN button < 3s.

128 values

(trigger pulses) off

To select and exit:
on on press the TEACH IN button > 3s _T
(LED E briefly green)

To advance to next:
press the TEACH-IN button < 3s.

No change back on

To select and exit:
on on press the TEACH IN button > 3s _T
(LED FZ] briefly green)

Attention!
After changing the averaging, recalibration must be performed!

12
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Operation - inputs and outputs

The evaluation unit VDB 12 B/6P or VDB 12 B/6N continuously signals the situation occur-
ring between the sensors to two outputs.

The single sheet output (pin 2) is activated as long as one or more sheets are located in
the measurement field.

The double sheet output (pin 4) is activated as long as two or more sheets are located in
the measurement field.

Notice!

For reliable operation, it is essential that calibration be performed on the material to be
detected. See "Calibrating on the material to be detected" on page 10.

Also available on the VDB 12 B/6.1... evaluation units are a Trigger IN query input, a
Trigger OUT double sheet output stored at the query time, as well as a ready output.

If a double sheet is detected on the ascending edge (VDB 12 B/6.1P) or on the falling edge
(VDB 12 B/6.1N) of the query, the Trigger OUT output is set. This remains set until the ultra-
sonic path is cleared.

The ready output is set if the receiving level is sufficient when operating voltage is supplied.
It remains set until the next calibration, provided a calibration has already been successfully
completed.

The reference value remains stored even after a voltage interruption.

Leuze electronic DB 12B 13
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9 Diagnosis in the case of error

VAN

Attention!
In the event of an error, the ready output is not active and LED O is switched off!/

The device LEDs indicate the following error states:

LED LED LED LED LED Meaning Cause Remedy
EH I v | - E
flarsT'lci'n ﬂ&; esILc.:nw Double-sheet con- Perform
(6Hz)gl (3 Hz)g trol not calibrated calibration
. No sheet
red No single sheet | . .
flashing red red |detected during Eseg}edr? r Clallbr:ate on sin-
(6H2) calibration double sheet gle sheet
inserted
Amplifier detects |Sheet
red red |insufficient between the E:c;n:(\:fni'\:ﬁ?t
flashing flashing |input signal when |sensors or edge with the
(6Hz) (6Hz) |device switched |sensors not 9
on connected TEACH IN button
Amplifier detects
red red |excessively high |Extreme Dampen back-
flashin flashing |noise level when |background |ground noises,
g g 9 g
(6Hz) (6Hz) |device switched |noise e.g. using foam
on
rapid rapid Current at ... |Switch off volt-
yellow red . Short circuit .
flashing flashing output too high age, check wiring
red ’
flashing red Fatal Defect Have repaired by
(3Hz) memory error Leuze electronic
14 DB 12B Leuze electronic
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Sales and Service

Sales Region North
Phone 07021/573-306
Fax 07021/9850950

Postal code areas

20000-38999
40000-53999
56000-65999
97000-97999

Worldwide

AR (Argentina)

Nortécnica S. R. L.

Tel. Int. + 54 (0) 11/4757-3129
FaxInt. + 54 (0) 11/4757-1088

AT (Austria)

Ing. Franz Schmachtl KG
Tel. Int. + 43 (0) 732/7646-0
Fax Int. + 43 (0) 732/785036

AU + NZ (Australia + New Zealand)
Balluff-Leuze Pty. Ltd.

Tel. Int. + 61 (0) 3/97642366

Fax Int. + 61 (0) 3/97533262

BE (Belgium)

Leuze electronic nv/sa

Tel. Int. + 32 (0) 2/2531600
Fax Int. + 32 (0) 2/2531536

BR (Brasil)

Leuze electronic Ltda.

Tel. Int. + 55 (0) 11/4195-6134
Fax Int. + 55 (0) 11/4195-6177

CH (Switzerland)

Leuze electronic AG

Tel. Int. + 41 (0) 1/8340204
Fax Int. + 41 (0) 1/8332626

CL (Chile)

Imp. Tec. Vignola S.A.I.C.
Tel. Int. + 56 (0) 32/351111
Fax Int. + 56 (0) 32/351128

CN (China)
Leuze electronic GmbH + Co. KG
Shanghai Representative Office
Tel. Int. + 86(0)21/68880920
Fax Int. + 86(0)21/68880919

CO (Colombia)

Componentes Electronicas Ltda.
Tel. Int. + 57 (0) 4/3511049

Fax Int. + 57 (0) 4/3511019

CZ (Czech Republic)
Schmachtl CZ s.r.o.

Tel. Int. + 420 (0) 2/44001500
Fax Int. + 420 (0) 2/44910700

DK (Denmark)

Desim Elektronik APS
Tel. Int. + 45/70220066
Fax Int. + 45/70222220

Disseldorf
[ ]

ES (Spain)

Leuze electronic S.A.

Tel. Int. + 34 93/4097900
Fax Int. + 34 93/4905820

FI (Finland)

SKS-automaatio Oy

Tel. Int. + 358 (0) 9/852661
Fax Int. + 358 (0) 9/8526820

FR (France)

Leuze electronic sarl.

Tel. Int. + 33 (0) 1/60051220
Fax Int. + 33 (0) 1/60050365

GB (United Kingdom)

Leuze Mayser electronic Ltd.
Tel. Int. + 44 (0) 1480/408500
Fax Int. + 44 (0) 1480/403808

GR (Greece)

UTECO AB.E.E.

Tel. Int. + 30 (0) 210/4210050
Fax Int. + 30 (0) 210/4212033

HK (Hong Kong)
Sensortech Company
Tel. Int. + 852/26510188
Fax Int. + 852/26510388

HU (Hungary)

Kvalix Automatika Kft.

Tel. Int. + 36 (0) 1/2722242
Fax Int. + 36 (0) 1/2722244

IL (Israel)

Galoz electronics Ltd.

Tel. Int. + 972 (0) 3/9023456
Fax Int. + 972 (0) 3/9021990

IN (India)

Global Tech (India) Pvt. Ltd.
Tel. Int. + 91 (0) 20/24470085
Fax Int. + 91 (0) 20/24 470086

IR (Iran)

Tavan Ressan Co. Ltd.

Tel. Int. + 98 (0) 21/2606766
Fax Int. + 98 (0) 21/2002883

IT (italy)

Leuze electronic S.r.I.

Tel. Int. + 39 02/26 110643
Fax Int. + 39 02/26 110640

Frankfurt
[ ]

Stuttgart
@Owen/Teck

Manchen

Nurnberg
L]

JP (Japan)

C. lllies & Co., Ltd.

Tel. Int. + 81 (0) 3/34434111
Fax Int. + 81 (0) 3/34434118

KR (South Korea)

Leuze electronic Co., Ltd.
Tel. Int. + 82 (0) 31/3828228
Fax Int. + 82 (0) 31/3828522

MX (Mexico)

Leuze Lumiflex México, S.A. de C.V.

Tel. Int. + 52 (0) 81/837186 16
Fax Int. + 52 (0) 81/83718588

MY (Malaysia)

Ingermark (M) SDN.BHD

Tel. Int. + 60 (0) 3/60342788
Fax Int. + 60 (0) 3/60342188

NL (Netherlands)

Leuze electronic B.V.

Tel. Int. + 31 (0) 418/653544
Fax Int. + 31 (0) 418/653808

NO (Norway)

Elteco AS

Tel. Int. + 47 (0) 35/562070
Fax Int. + 47 (0) 35/562099

PL (Poland)

Balluff Sp. z. 0. 0.

Tel. Int. + 48 (0) 22/8331564
Fax Int. + 48 (0) 22/8330969

PT (Portugal)

L. Lda.

Tel. Int. + 351 (0) 21/4447070
Fax Int. + 351 (0) 21/4447075

RO (Romania)

O'Boyle s.r.l.

Tel. Int. + 40 (0) 56/201346
Fax Int. + 40 (0) 56/221036

RU (Russian Federation)
All Impex
Tel. + Fax +7 095/ 9332097

SE (Sweden)

Leuze SensorGruppen AB
Tel. + 46 (0) 8/7315190
Fax + 46 (0) 8/7315105

Leuze electronic GmbH + Co. KG
P.O. Box 1111, D-73277 Owen/Teck
Tel. +49(0) 7021/ 57 3-0,

Fax +49(0)7021/573-199

E-mail: info@leuze.de, www.leuze.de

Sales Region East
Phone 035027/629-106
Fax 035027/629-107

Postal code areas
01000-19999
39000-39999
98000-99999

Sales Region South
Phone 07021/573-307
Fax 07021/9850911

Postal code areas
54000-55999
66000-96999

SG + PH + ID (Singapore +
Philippines + Indonesia)
Balluff Asia Pte. Ltd.

Tel. Int. + 65/62524384
Fax Int. + 65/62529060

Sl (Slovenia)
Tipteh d.o.o.
Tel. Int. + 386 (0) 1/2005150
Fax Int. + 386 (0) 1/2005151

SK (Slovakia)

Schmachtl SK s.r.o.

Tel. Int. + 421 (0) 2/58275600
Fax Int. + 421 (0) 2/58275601

TH (Thailand)

Industrial Electrical Co. Ltd.
Tel. Int. + 66 (0) 2/6 42-6700
Fax Int. + 66 (0) 2/6 42-4249

TR (Turkey)

Balluff Sensér Ltd. Sti.

Tel. Int. + 90 (0) 212/32004 11
Fax Int. + 90 (0) 212/32004 16

TW (Taiwan)

Great Cofue Technology Co., Ltd.
Tel. Int. + 886 (0) 2/29838077
Fax Int. + 886 (0) 2/29853373

UA (Ukraine)
Beverly-Foods Ltd.

Tel. Int. + 38 044/5255927
Fax Int. + 38 044/5257807

US + CA (United States +
Canada)

Leuze Lumiflex Inc.

Tel. Int. + 1 (0) 248/4864466
Fax Int. + 1 (0) 248/486 6699

ZA (South Africa)

Countapulse Controls (PTY.) Ltd.
Tel. Int. + 27 (0) 11/6157556
Fax Int. + 27 (0) 11/6157513
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