Dry Film Thickness - Digital

Probe range Elcometer 456

All Elcometer 456 probes are fully interchangeable and are available
in a number of designs and scale ranges to meet your specific
application.

Straight Probes

Measures ¢

. Waterproof Probes
Sealed for use underwater at depth,
even in diving gloves

Mini Probes High Temperature Probes
Ideal for measuring coatings on edges, narrow J/_-/_EQLUS@ on-hqf coated materials up to
pipes or small surface areas 250°C (480°F)

Anodiser Probes
ing readings where access is Chemical resistant washable probes - ideal for
restricted the anodising environment

PINIP" Pr ~_ Armoured Probes

-

\a separate gauge into Probes with metal reinforced heavy duty
cables, reducing the risk of cable damage

Telescopic Probes Soft Coating Probes
Extending right angle probes for out of reach Large surface area probes for soft reach
areas materials (HVCA approved)

Ultra/Scan P obess . Specialist Probes

These probesiare fil vith eplaceable These probes are designed for measuring

obe'ca U o take individual on specialist substrates, such as graphite, or
dimgs or scan Iarge surface areas without electroplated components

damaglng the probe

Ferrous probes measure non magnetic coatings on ferro-magnetic substrates. Elcometer 456 ferrous gauges accept any
ferrous probe. Non-ferrous probes measure non conductive coatings on non-ferrous metal substrates and Elcometer 456
non-ferrous gauges accept any non-ferrous probe. Dual FNF probes measure both ferrous and non-ferrous applications
with automatic substrate detection. Elcometer 456 FNF gauges accept all ferrous, non-ferrous and dual FNF probes.

Elcometer probes have a maximum operating temperature of 80°C (176°F) with the exception of separate ferrous probes
150°C (300°F) and Hi-Temperature PINIP™s 250°C (480°F). The stated temperature is the substrate temperature, and the
duty cycle of the probe must be reduced to ensure a minimal temperature build-up within the probe.

All Elcometer probes are supplied with a Test Certificate and a set of calibration foils appropriate to the scale range of the
probe - see page 18 for further information.

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl __tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl 11



Dry Film Thickness - Digital

Elcometer 456 Probe range

Scale 0.5: Range: 0-500pum / 0-20mils

Accuracy®: +1-3% or £2.5um £1-3% or +0.1mil
Range: 0-500um 0-20mils
\\ Resolution: 0.1um: 0-100pum 0.01mil: 0-5mils
\ 1um:  100-500pm 0.1mil:  5-20mils
Certificate: °
Description® Part Number MQLT(;‘O% Mini[r)r?;nrqe?:rrpple
Ferrous (F)
-_'-_ Mini Probe - Straight, 45mm (1.77”) long T456CFM3---A 6mm (0.24") 3mm (0.12”)
—-_—— Mini Probe - 90°, 45mm (1.77”) long T456CFM3R90A 16mm (0.63”) 3mm (0.12”)
- . Mini Probe - 45°, 45mm (1.77”) long T456CFM3R45A 18mm (0.717) 3mm (0.12”)
e Mini Probe - Straight, 150mm (5.90”) long T456CFM3---C 6mm (0.24") 3mm (0.12”)
_— Mini Probe - 90°, 150mm (5.90”) long T456CFM3R90C  16mm (0.63”) 3mm (0.12)
- Mini Probe - 90°, 300mm (11.8”) long T465CFM3R90D 16mm (0.63”) 3mm (0.12”)
B — Mini Probe - 45°, 300mm (11.8”) long T456CFM3R45D 18mm (0.717) 3mm (0.12”)
Non-Ferrous (N)
-_'-_ Mini Probe - Straight, 45mm (1.77”) long T456CNM3---A 6mm (0.24") 4mm (0.16”)
-, Mini Probe - 90°, 45mm (1.77”) long T456CNM3RO0A 16mm (0.63”) 4mm (0.16”)
—-———— — Mini Probe - Straight,150mm (5.90”) long T456CNM3---C 6mm (0.24”) 4mm (0.16")
-_— Mini Probe - 90°, 150mm (5.90”) long T456CNM3R9O0C 16mm (0.63”) 4mm (0.16”)
Mini Probe - 90°, 400mm (15.7”) long T456CNM3R90E 16mm (0.63”) 4mm (0.16”)
Non-Ferrous - Graphite (N)
M- Mini Probe - 90° Graphite, 45mm (1.77”) long T456CNMG3R90A  16mm (0.63”) 4mm (0.16”)
Mini Probe - 90° Graphite, 150mm (5.90”) long T456CNMG3R90C  16mm (0.63”) 4mm (0.16”)
- Mini Probe - 90° Graphite, 400mm (15.7”) long T456CNMG3R90E  16mm (0.63”) 4mm (0.16”)

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl  tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl

X Y
1 1

RN ———=p

a. Whichever is the greater
b. FNF (F): FNF probe in F mode FNF (N): FNF probe in N mode

c. Probe length is measured from Xto Y

® Certificate supplied as standard. Elcometer 456 probes are covered by a 1 year warranty

12 elcometer
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Dry Film Thickness - Digital

Probe range Elcometer 456
Scale 1: Range: 0-1500um / 0-60mils
Accuracy®: +1-3% or £2.5um +1-3% or £0.1mil
Range‘: 0-1500pm 0-60mils Z .
Resolution: 0.1um: 0-100pum 0.01mil: 0-5mils
Tum:  100-1500pm 0.1mil:  5-60mils
Certificate: ° ﬁ

Description® Part Number MQLT;’O% Minig;:me?:?ple

Ferrous (F)

—GEE . Straight Probe T456CF1S 85mm (3.35”) 4mm (0.16”)
— Straight Probe, sealed T456CF1E 85mm (3.35”) 4mm (0.16”)
-_‘5{' Ultra/Scan Probe T456CF1U 86mm (3.38”) 15mm (0.59”)
e i Ultra/Scan Probe, armoured cable T456CF1UARM 29mm (1.14”) 15mm (0.59”)
-_;l.q Right Angle Probe T456CF1R 28mm (1.10”) 4mm (0.16”)
- — - Mini Probe - 90°, 45mm (1.77”) long T456CFM5R90A 16mm (0.63”) 4mm (0.16”)
- ——= Mini Probe - 90°, 45mm (1.77”) long, sealed T456CFMES5R90A 16mm (0.63”) 4mm (0.16”)
e e | Mini Probe - 90°, 45mm (1.77”) long, 2 m. cable sealed T456CFMES5R90A-2  16mm (0.63”) 4mm (0.16”)
ﬂ PINIP™ Integral Probe T456CF1P 170mm (6.69”) 4mm (0.16”)
Non-Ferrous (N)

LR Straight Probe T456CN1S 85mm (3.35”) 4mm (0.16”)
-n-;.-.q Right Angle Probe T456CN1R 28mm (1.10”) 4mm (0.16”)
-_— e Mini Probe - 90°, 45mm (1.77”) long T456CNM5SR9O0A 16mm (0.63”) 4mm (0.16”)
—-— Mini Probe - 90°, 150mm (5.90”) long T456CNMSR90C 16mm (0.63”) 4mm (0.16”)

Mini Probe - 90°, 400mm (15.7”) long T456CNM5R9O0E 16mm (0.63”) 4mm (0.16”)

o B Anodiser Probe T456CN1AS 100mm (3.94”) 4mm (0.16”)
ﬂ PINIP™ Integral Probe T456CN1P 180mm (7.09")  4mm (0.16")
Ferrous & Non-Ferrous (FNF)
— s  Straight Probe T456CFNF1S g8mm (3.46") o ((%_123’,’,))
e — Straight Probe, armoured cable T456CFNF1ARM 185mm (7.28 L 4mm ((%_123'.'.))
——mm W Ultra/Scan Probe T456CFNF1U 89mm (3.50”) 15mm (0.59”)
———— Right Angle Probe T456CFNF1R 3gmm (150 g™ ((%'.123’,’,))
[ | PINIP™ Integral Probe T456CFNF1P 180mm (7.09°) L 4mm ((%'.123’,’,))

a. Whichever is the greater

b. FNF (F): FNF probe in F mode FNF (N): FNF probe in N mode

® Certificate supplied as standard.

c. Probe length is measured from X to Y

d. Excluding Ultra/Scan probe end cap

e. Ultra/Scan Probe calibrated using a sample of the uncoated substrate
Elcometer 456 probes are covered by a 1 year warranty

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl __tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl 13



Dry Film Thickness - Digital
Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl
Elcometer 456

tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl

Probe range

Scale 2: Range: 0-5mm / 0-200mils

Accuracy?: +1-3% or £20um +1-3% or +1.0mil
\ Range“: 0-5mm 0-200mils
\\\ Resolution: Tpum: 0-1mm 0.1mil: 0-50mils
10pm: 1-5mm 1.0mil: 50-200mils
Certificate: °
Description® Part Number MQLTSJOTT] Mi":g;:ge?:rTP'e
Ferrous (F)
——al Straight Probe T456CF2S 89mm (3.50") 8mm (0.32")
e Straight Probe, armoured T456CF2ARM 138mm (5.43") 8mm (0.32”)
—cotEs- A Ultra/Scan Probe T456CF2U 90mm (3.54”) 15mm (0.59")
—essousau Right Angle Probe T456CF2R 32mm (1.26") 8mm (0.32")
— = Telescopic Probe - 56 -122cm (22 - 48”) T456CF2T 36mm (1.42") 8mm (0.32")
—---d Soft Coating Probe T456CF2B 89mm (3.50”) 8mm (0.32”)
 sesalggiyy Waterproof Probe, 1m (3') cable T456CF2SW 138mm (5.43") 8mm (0.32")
— IR Waterproof Probe, 5m (15) cable T456CF2SW-5 138mm (5.43") 8mm (0.32")
| et Waterproof Probe, 15m (45') cable T456CF2SW-15  138mm (5.43") 8mm (0.32”)
R Waterproof Probe, 30m (98') cable TA56CF2SW-30  138mm (5.43") 8mm (0.32”)
Q=] Waterproof Probe, 50m (164') cable T456CF2SW-50  138mm (5.43") 8mm (0.32”)
—un- Waterproof Probe, 75m (250’) cable T456CF2SW-75 138mm (5.43") 8mm (0.32”)
ﬂ PINIP™ Integral Probe T456CF2P 174mm (6.85") 8mm (0.32")
8 | Hi-Temperature PINIP™ Probe - 250°C (480°F) T456CF2PHT 174mm (6.85") 8mm (0.32)
Non-Ferrous (N)
B3 | Straight Probe T456CN2S 88mm (3.46") 14mm (0.55")
8 | PINIP™ Integral Probe T456CN2P 185mm (7.28") 14mm (0.55")

Scale 3: Range: 0-13mm / 0-500mils

Accuracy?: +1-3% or £50um +1-3% or +2.0mils
Range: 0-13mm 0-500mils
. . Resolution: Tum: 0-2mm 0.1mil: 0-100mils
. ‘ 10pm: 2-13mm 1.0mil: 100-500mils
Certificate: °
Description® Part Number ,_':gggp;’on% Mmlg;lajrr: e?:erle
Ferrous (F)
PP —] Straight Probe T456CF3S 102mm (4.02") 14mm (0.55”)
ﬂ PINIP™ Integral Probe T456CF3P 184mm (7.24") 14mm (0.55”)
Non-Ferrous (N)
NEwaIE = straioht Probe T456CN3S 170mm (6.69")  35mm (1.38")
X Y

a. Whichever is the greater c. Probe length is measured from Xto Y Ez!%
b. FNF (F): FNF probe in F mode FNF (N): FNF probe in N mode d. Excluding Ultra/Scan probe end cap

e. Ultra/Scan Probe calibrated using a sample of the uncoated substrate
Elcometer 456 probes are covered by a 1 year warranty

elcometer

@ Certificate supplied as standard.
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Dry Film Thickness - Digital

Probe range Elcometer 456

Scale FM7: Range: 0.6-3.8mm / 25-150mils

Accuracy?: +7.5% or £114pm +7.5% or +4.5mils

Range"”. 0.60-3.8mm 25-150mils

Resolution: Tum: 0-1mm 0.1mil: 0-139.3mils

10pm: 1-3.8mm 1.0mil: 39.4-150mils P
Certificate: °
ini Mini S I
Description°® Part Number HI\QQQT(;JO% Inlg:;lrr:et:rrbnp ©

Ferrous (F)
a0 Mini Probe - 45°, 45mm (1.77”) long T456CFM7R45A 20mm (0.79”) 6.5 mm (0.26”)

Scale 6: Range: F: 0-25mm / 0-980mils N: 0-30mm/ 0-1220mils

Accuracy®: +1-3% or £100um +1-3% or +4.0mils
Range: F: 0-25mm F: 0-980mils
ge: N: 0-30mm N: 0-1200mils
Resolution: 10um: 0-2mm 1mil: 0-100mils
100um: 2-30mm 10mils: 100-1200mils
Certificate: °
ini Minimum Sample
Description® Part Number Hwtlelgcle(;Jonr]n Diameter® P
Ferrous (F)
Straight Probe T456CF6S 150mm (5.90°) '(521 ;‘fﬂn”gg;;
- — Straight Probe, armoured cable T456CF6ARM 190mm (7.48") (521 ;S:nngm;
Non-Ferrous (N)
Straight Probe T456CN6S 160mm (6.30”) 58mm (2.29”)
Straight Probe, armoured cable T456CNG6ARM 200mm (7.87") 58mm (2.29”)

Scale 7: Range: 0-31mm / 0-1220mils

Accuracy®: +1-3% or £100um +1-3% or +4.0mils
Range: 0-31mm 0-1220mils
Resolution: 10um: 0-2mm 1.0mil: 0-100mils
100pum: 2-31mm 10mils:100-1220mils
Certificate: °
o Minimum Minimum Sample
Description® Part Number Helaclirc:Jom Diameter® i
Ferrous (F)
2
— -‘ Straight Probe, armoured cable T456CF7ARM 200mm (7.87") (2.1575;25.??mch2)
X Y
1 1
a. Whichever is the greater c. Probe length is measured from X to Y T
b. FNF (F): FNF probe in F mode FNF (N): FNF probe in N mode f. For Elcometer 456 Model T gauges only
® Certificate supplied as standard. Elcometer 456 probes are covered by a 1 year warranty

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl __tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl 15



Dry Film Thickness - Digital

Elcometer 456

Accessories

Jumbo Hand Grip

Ideal for precision placement for the most accurate results on flat and curved
surfaces. Place the probe inside the Jumbo Hand Grip and take measurements
- ideal when wearing gloves. Suitable for any Elcometer 456 Scale 1 or
Scale 2 straight probes.

V-Probe Adaptor

Ideal for precision placement for the most accurate results on medium and
large diameter curved surfaces such as pipes and cylinders. Suitable for any
Elcometer 456 Scale 1 or Scale 2 straight probes.

F and N Probes Dual FNF Probes
T9997766- T99913225 Jumbo Hand Grip
T9997381- T99913133 V-Probe Adaptor

Ultra/Scan Probe Replacement End Caps

Highly durable - when tested on smooth surfaces probe end caps have been
scanned in excess of 50km (30 miles) - each end cap snaps on to the end of the
Ultra/Scan probe significantly enhancing the lifetime of the probe.

F & Dual FNF Probes
T456C23956 Replacement Ultra/Scan Probe End Caps (3 per pack)

Probe Placement Jig
The Elcometer probe placement jig is the ideal accessory for measuring coatings
on small or complex components when the highest levels of repeatability and
accuracy are required.

T95012880 Probe Placement Jig

Each probe placement jig is supplied with a probe housing and a component holder
to suit Scale 1 or Scale 2 straight probes.

T95013028 Component Hand Vice

T95012888 Cable Release Assembly - ideal for remote measurements
T95015961 Dual FNF Probe Housing Adaptor

T95016896 Mini Probe Housing Adaptor

Calibration Foils/ Coated Standards/ Zero Test Plates
Elcometer offers a range of individual precision foils, foil sets, coated thickness
standards and zero test plates to ensure the greatest possible accuracy.

See page 18 for more details.

[ Accessories
T99922341 Self Adhesive Screen Protectors (x10)
799921325 USB Cable
T45622371 Benchtop Inspection Stand - for Separate Gauges

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl  tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl
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Dry Film Thickness - Digital

Accessories Elcometer 456

Data Output Controller
Enables data to be output from the Elcometer 456 via RS232 ports for the purposes
of controlling automated production lines.

The Elcometer Software Support Team, or users can produce their own customised
software to utilise the data output from the Elcometer 456 gauge in order to remotely
trigger pass/fail criteria for their processes.

Part Number Description

T99925387 Elcometer Data Output Controller

Operating Temperature 0 to 50°C (32°F to 122°F)

Data Input USB

Data Output One RS232 serial output via 9 way D-Type connector

Power Supply Requires 5V 1A(min) DC supply via mini USB. External plug-in mains adapter with

interchangeable UK/EU/US/AUS pins supplied.

Packing List Elcometer Data Output Controller, USB to RS232 converter lead, power supply
(with 4 sets of interchangeable pins)

Data Output Controller

The Elcometer 456 coating thickness gauge probe is attached to
a robot arm, to automatically measure dry film thickness on the
production line.

The Elcometer 456 connects to the data output controller to transfer
live dry film thickness readings via RS232 ports to the automated
production line.

Customised software for the data output controller can be produced,
using high/low limits to trigger a pass or fail on the automated
production line, helping to improve quality.

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl  tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl { 17 ]



Dry Film Thickness - Foils & Standards

Elcometer 990

Calibration Foils Sets

The Elcometer 990 Calibration Foils are ideal for use in the laboratory, on the
production line or on site. Calibration foils or ‘shims’ are the most convenient way
of creating a coating thickness standard on the substrate material, surface finish or
form. This is the ideal method for adjusting the calibration of the coating thickness

Features:

.

*  Available individually or in foil sets

*  Precision foils with +1% accuracy

gauge to ensure the greatest possible accuracy.

*  Metric and Imperial values displayed on each foil

« Each foil has a unique serial number for traceability

* Available in thicknesses from 12.5um to 20mm (0.5 to 790mils)

[Technical Specification

c )

Description Foil Values (um) Foil Values (mils) Un-Certified Certified

fg,?g'(‘fnj”g" 150 0-1500um AN 1.0, 2.0, 5.0, 10, 20, 40 T99022255-1 T99022255-1C
0200mis) o 1000,2000,3000 80120 o 190222552 To9022255:2C
ﬁ,ﬁgfoinﬁg)” Set; 0-13mm iggb,sggbgooo, 2000, 10, 20, 40, 80, 160, 315 T99022255-3 T99022255-3C

Scale 4 Foil Set; 0-250pum
(0-10mils)

12.5, 25, 50, 125, 250

0.5, 1.0, 2.0,5.0, 10

T99022255-4

T99022255-4C

Scale 5 Foil Set; 0-500um
(0-20mils)

12.5, 25, 50, 125, 250, 500

0.5, 1.0, 2.0, 5.0, 10, 20

T99022255-5

T99022255-5C

Scale 6 Foil Set; 0-30mm
(0-1200mils)

1000, 2000, 5000, 9500,
15mm, 25mm

40, 80, 200, 375, 590, 980

T99022255-6

T99022255-6C

Scale M3 Foil Set; 0-500um
(0-20mils)

12.5, 25, 50, 125, 250, 500

0.5, 1.0, 2.0, 5.0, 10, 20

T99022255-7

T99022255-7C

Scale 2B Foil Set"; 0-5mm
(0-200mils)

25, 50, 125, 250, 500,
1000, 2000, 2000

1.0, 2.0, 5.0, 10, 20, 40,
80, 80

T99022255-8

T99022255-8C

-
Using calibration foils
t Each foil has been independently measured at the
centre point.
For the greatest accuracy, place the probe in the
centre of the foil.
Up to 4 foils can be combined to create a wider range Q‘C«? ‘l%
_____¥ ) of thickness values.
_

" The Scale 2B foil sets are designed for soft coating probes and have a larger foil surface area

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl
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Coated Thickness Standards

The Elcometer 995 Coated Thickness Standards are hard wearing, durable and
are mounted in a protective folder. They provide the user with an ideal method to

Dry Film Thickness - Foils & Standards

accurately measure the performance of the coating thickness gauge.

Features:

1+2% accuracy, supplied with Calibration Certificate as standard

Available with Ferrous (F), Non-Ferrous (N) or Ferrous & Non-Ferrous substrates

Each standard is individually serial numbered for traceability

Can be re-certified by Elcometer to meet ISO requirements

Standards available in a range of thicknesses

Special thicknesses can be supplied to meet specific needs

Coated with a hard wearing film for extended life span

Technical Specification

Ferrous
Part Number

Non Ferrous

Part Number

Description

Ferrous Coated Thickness
Standards - Scale 0.5F

Ferrous Coated Thickness
Standards - Scale 1F

Ferrous Coated Thickness
Standards - Scale 2F

Description

Non-Ferrous Coated Thickness
Standards - Scale 0.5N

Non-Ferrous Coated Thickness
Standards - Scale 1N

Non-Ferrous Coated Thickness
Standards - Scale 2N

Ferrous / Non-Ferrous

Part Number

Description

Ferrous/Non-Ferrous Coated Thickness
Standards - Scale 0.5FN

Values (um)*

Zero, 40, 75, 125, 250,
500

Zero, 75, 250, 500, 1000,
1500

Zero, 250, 500, 1500,
3000, 5000

Values (um)*

Zero, 40, 75, 125, 250,
500

Zero, 75, 250, 500, 1000,
1500

Zero, 250, 500, 1500,
3000, 5000

Values (um)*

F: Zero, 125, 250
N: Zero, 125, 250

* Nominal values. Actual coated thickness standard values may vary but are accurately labelled.

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl

Calibration Certificate supplied as standard.

tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl

Values (mils)* Certificate
Zero, 1.6, 3.0, 5.0, 10, 20

Zero, 3.0, 10, 20, 40, 60

Zero, 10, 20, 60, 120, 200

Values (mils)* Certificate
Zero, 1.6, 3.0, 5.0, 10, 20

Zero, 3.0, 10, 20, 40, 60

Zero, 10, 20, 60, 120, 200

Values (mils)* Certificate
F: Zero, 5, 10

N: Zero, 5, 10
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Dry Film Thickness - Foils & Standards

Elcometer 990

Zero Test Plates

Elcometer provides a range of Zero Test Plates. When used in conjunction with a
set of foils, Test Plates are ideal to test a coating thickness gauge’s functionality and
calibration, ideal for when it may be di#liCcult or impractical to obtain an uncoated
substrate.

For a list of standards, foils and foil sets, (see page 18).

[Technical Specification

c

Description Size Size Ferrous Non-Ferrous Certificate
Precision Zero Test Plate (+1%) 50.8 x 25.4mm 20x1.0” T9994910- T9994911-

Zero Test Plate 76.2 x 50.8mm 3.0x2.0" T9999529- T9999530-

Zero Test Plate (large) 76.2 x 101.6mm 3.0x4.0" T9994054- T9994055- o
Steel (F) Checkpiece* 50.8 x 88.9mm 2.0x3.5" T99916925 -

Aluminium (N) Checkpiece* 50.8 x 88.9mm 20x3.%5" - T99916901

* To be used only with the Elcometer 311 or Elcometer 415

© Optional Calibration Certificate available.

Supplier: PHU AKO 81-310 GDYNIA PL www.mierniki.info.pl  tel/fax +48 58 698-75-85 tel: +48 60 723 28 24 biuro@mierniki.info.pl
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