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Overview

o WINPROF is a software system which
facilitates the design and control of bench
blasts by generating face profile details

' AT

o WINPROF supports various w e

laser surveying equipments and

also interfaces to borehole
deviation measurement devices




Overall Features

Ability to read data from a number of laser surveying
instruments:

— Laser Technologies Criterion, Autoscan and Impulse 200
— MDL Autoscan and FastScan format, Quarryman II
— Pulsar Lasers MNP T DOATAND sl P DD

Sap Yen Dasbianns Wrdow Hebp

e i
slo =4 o

— Ascii File (generated from
CAD or survey packages)

Displaying the raw data in

graphical format for editing

Point identification for:
— Crest

— Toe

— Geometry sets

— Boreholes (front and 2..9 rows): up to 1000 boreholes can be
measured




Raw Data Editing Tools

Abzolute Reference Definition

Raw Data can be converted to real mine [t T

coordinates by using a back sight, or by point
surveying three known stations.

Horthing Easting | Elevation

T =1

? Help |

uPIan View of Raw Data

Raw Data points may be removed
individually

Data Limits can be used on the plan view to
remove unwanted data points:

- Plan View of Raw Data



3d Visualization of Raw Data




Database of Fixed Stations

o Database of fixed surveyed station points:
Fn Reference Stations Database g1

Station
Prefix

Easting Elevation Station Description

® Surveyed Stat|0n pOIntS Survey Instrument Settings

data can be inserted at 00 (1
different points:

— To define laser station

B TO deﬁne measured Slghts In=trument Height [5.23 (ft)
StationD: P04




Features of 3D survey software

e Generates the Bench Face Surface based
on user criteria:

r ul
Generate Boreholes and Profiles

e Optimize borehole length according to
bench height

e Adjust elevation of borehole collars to
elevation of the crest

e Automatic calculation of sub-drill
amount as a percentage of toe burden

Optimization Settings

e e Calculate borehole profile using a 3D
S surround algorithm (i.e. looking to the
= sides of each profile for minimum

7 Cireuter Atgorthm Hethod burdens)

v e Seen Gpmatoun Creet e Check for minimum burden above and

below at each burden depth



Generated 3D Survey fFaces

& WINPROF [C:\tpw\CRT100\DATAAData.nez] HE
File Edit Setup “iew Prnt Databazes 'window Help

=|a| | 8] 0] 7| =) = =) 2] alZ| B&n

% Profile Display

_I,q 0710/93

Databsins  Window Helbo

SAMPLE SURVEY

Mina ABI 11020072
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Borehole Profiles

e Determination of Borehole Variables:
— Burden at Depth

Calculated

— Borehole Volume VTR @ Soup T Sonts P el yin Do Gasboms ot
. O 4 LTk MBS 8B T
- PrOflle Area ' Sample Survey
Mee A MO0
LUnedited Prote tor Dorstols 17

— Optimum Borehole
Position

Profile Generated
from random Laser
Surveyed Points




Surround Algorithm Calculations

D
For each profile, Winprof determines the minimum burden at

depth by calculating the minimum distance to any point on the

rock surface for the burden plane.

3D visualization of algorithm calculations:
CE®
g 5 ® @ @ Azt (20 3 Elovation (30 3| 2oomean |16 3

[¥] Face [V Ducign Profile « Bovshole 7] Minemum Busdens o depth [V Achusl Botshols

"
I3 Winprof 3D view of & Profite (VTK Interface)

I3 Winiprof 3D view of a Profite (VTK Interface) =14
o szemut 2 : 0 {16 3

e [V) Dasign Profile « Bosshole 7] Minimum Busdens o depth  [V] Achusl Borshol

Red line shows
minimum
burden occurs out
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Profile Editing Tools

]+~ INPROF [CATPw Awinp32ADATAAB45K}iID0. nez] - [Profile Crozs-Section Display]
¥ File Edit Setup Generate Boretrak  Pulsar BeflexlT  Miew  Print Databazes  Window Help

BB d LT & o L H s @ 8 g S

o Interactive Optimization of Burden Spacing
— Borehole Angle et pa st
— Borehole Depth gt bani b by 0
— Borehole Collar Kl
Positioning
— Profile Line
— Bench floor
slope

Sample Survey
Mew ADC . 10002

Sowwn  Saped
Banbole | Burde & ""___m“: \:m. =

Dok Dwged




Borehole Angle Editing

uWINPHDF [CATPW Awinp32ADATAABASh}I00. nez] - [Profile Cross-5ection Display] mEE
__j Eile Edit Setup Generate Boretrak  Pulsar BefleslT  Miew Print Databazes Window Help =] x|

O d LT 47@EEE BT ST B el

SAMPLE SURVEY Burden Data: Profila Data:
Mine ABC - 10/10/2002 T x— (Design Data)

Unedited Profile for Borehole 14 Bg‘:gﬁle B‘"I':;‘:':':h@ to Prewious | to Mer | Diameter 102.00 mm

Hale Hole | Hoje sngle 0

o.1 21 Undefined | Undefine | Hole Depth 127 m

_ 1.0 2.0 4.2 3.6 Stemming 3.0m
20 38 4.2 26 Back Fill: 0.0m

20 48 4.z 2.6 SubDrill 0.6 m

4.0
50 532 42 16
6.0 L1 42 16
70 6.0 4.2 3.6 hdin Burden 501 m

in

4.1

36

Brea
Valurme

| 8.0 6.3 4.2 36 @ Depth 4.0m
a0 6.4 4.7 16 haz Burdeh Ta9m
100 6.3 4.2 36 @ Depth 11.8m

1189 75 4.2 36 Bwe Burden E11m

Exp Mlazs:

Marninal Powder Factar:
0.000 kigdn3
0.000 kadon

Profie # [j4 =

Warning

New Angle
Setting

r
e — Mouse drags
borehole

|

Angle=17



Borehole Depth Editing

uWINPHDF [CATPW AwinpI2\DATAVB45hji00_nez] - [Profile Cross-Section Display] mE
__j File  Edit Setup Generate Boretrak  Pulzar BeflexlT  View Pont Databases Window Help _|a ﬂ

BO -dd LT & Ff@HSEE B8 ST LR N

SAMFLE SURVEY Burdean Data: Profile Data:
line ABC - 100 052002 e E—— (Dasign Data)
Unedited Profile for Borehale 14 orehele | Burden @ | "o vious | v Mer | Diameter 102.00 mrn

Cepth Depth Hale Hala B
Hole Bngle 17

1.0 21 4.3 36 Hole Cepth 128 m
2.0 16 4.3 a7 Stermrmity 30m
30 1 4.4 L] Back Fill: 0.0 m
a0 15 45 a0 SubCrill 04m

5.0 3.7 4.7 4.1 Lrea 43.5 m?
6.0 3.6 4.8 4.3 Walurme 192 m3
7.0 3.7 5.0 4.4

.0 3.7 52 4.6 flin Burden 351 m
a0 3.7 53 43 i@ Depith 40 m
10.0 3.6 55 50 flaz: Burden 421 m
1o 17 57 ] i@ Depth 120m
12.0 4.3 54 56 Love Burden M m

Exp hlass: 0.0 kg

Maminal Powder Factor:
0.000 kydn3
0.000 kgrton

Profile # [j4 =

‘Warning

New Depth
Setting

Scale 195

Depth = 14.1




Burden Optimization

-
e This option calculates the required borehole collar
position to meet one of the following criteria:
e Minimum Burden "3 Automatic Burden Adjustment g
e Average Bu rden This Dption adjusts the offset of each borehole to satisfy the following user seftings
e Maximum Burden s ST | Dl Elcktad

f«  Minimumn Burden

Minirurn Burden :19.0 f

L4 leed Offset frOm {" Average Burden Average Burden :24.6 It
CFESt £ Maximum Burden M aximurn Burden :30.5 ft

" Digtance from Crest
e Powder Factor

" Powder Factor Pawveder Factor :0.0001b. Ly

Mew Burden ‘alue  ft

e

e (Can be applied to individual
profiles or to all profiles simultaneously



Borehole Charging

—

Winprof provides facilities to define an Explosives
Database with user specific explosives/formulations

n Explozives Entry Form [_ (O]

Explosive Mame |AMFO
Density [gicc] 0.8
: 7]

Dizplay Colour I:I

Exp"Weight in 10 bh
dia [ka]

Exp Length for
10 Bk dia [m]

4 -




Borehole Charging (cont...)

e Each borehole may be loaded individually with:
— Up to 10 decks
— Unloaded decks
(sand/air etc)
u Explosives Decks Definition [_ O]

— User defined stemming
and baCkfi” Hole Mumber T 7 Profile Information:

Hale Depth: 11.7 Borehole Burden @ | Separationto
- Eq ua”y Spa Ced deCkS Hale Stemming: [5.0 Depth Depth Previous Hole

- | Borehole Loading:
Depth to |Explosive

Explosive | Column
Level Length

Explosive
Manme

Deck

Defining
Explosives
Decks with the Mouse



Borehole Charging (cont...)

o All boreholes may be loaded automatically:
— According to a predefined loading pattern

— According to user defined criteria based on calculated burden
spacings and borehole depths

[ Explosives Loading Criteria Database Form M=l E3

Criterion Description

a0 mm

25 mm



Overall Burden Optimization

e Bench Data may be viewed in plan where:
— Boreholes can easily be moved, added and/or deleted

— The Reference Base Line
may be adjusted manually
and/or automatically to
produce better burden s i
spacings throughout the Q0] 7 S 8] 2 4] 8] EE T
face

— The hole collar positions are
adjusted automatically to
ensure that all profile burdens
comply with a user selected
rule (minimum, average or
maximum burdens)

D T T T T T B O S R o e e S S e S O . T 1

Cheke Left Mouts Bution on Pelmence Lins [Lell. Cerder o1 Fight] to Move § Hold ard Move Fight Mouss



Lifter Boreholes

e Boreholes drilled into the FACE can be
defined as part of the design

e These boreholes are called “"LIFTER"
boreholes and are defined in the next page.

e A maximum of 100 lifter boreholes can be
assigned.




Definition of Lifter Boreholes

Wizard places lifter boreholes along toe line

at specified spacing:

Distance Between Left and
Right Markers:

Distance from Left Marker (ﬂ_ﬁ

358.9 (ft)

(ft)

Hole Spacing ,[1“7 (ft]

Hole Diameter |'8
Hole Depth [ﬁ

Hole Horizontal &ngle: {10

Hole Vettical Angle: 0.0

Stemming Depth |0.0

SubDrill {0.0

BackFill Amount {0.0

Calculating Lifter Hole Coordinates...

(in)

]

()

()
(ft)

Elevation

- [o]X]

Definition of Terms for Lifter Boreholes
e Horizontal

Borehole
Collar on Face

36 Lifter Holes were generated

~"Angl
\\‘/, gle

\



Lifter boreholes - Front View

e Holes can be
— Added
— Moved B
— Deleted




Interface with Borehole Angular Deviation Devices

—

e Winprof interfaces with the following borehole
angular deviation devices:

e BORETRAK

e PULSAR (UK)

e FLEXIT (Sweden)
e DEVIBENCH

2
X,
4 “Q’;\Spear-type landing collar
NG, )
™ 3 x 1.5m aluminium spacer bars
e

Top sub assembly

Totally sealed SensIT probe

R inside brass pressure barrel
Battery stack - mee o N / Bottom sub with
typical life 10 years shock assembly
Transparent epoxy tube /
for radio transmitter antenna / »

Totally sealed electronics, with triaxial W,
accelerometers and magnetometers i




Boretrak ™ Interface
B

e Winprof downloads data directly from the Boretrak CDU unit.
The raw CDU and probe data are immediately available for
editing:

EBoretrak Raw Data H=]
CDU Data | Probe Data |

Readings for Hole #1

Fod Length |1.00

180524
180527
150530
180533
180536
150539
180542
180545
180545
180551
180554
180557
150600
150603
180606

181603




Boretrak ™ Interface (cont)

a3

Raw data is interpreted to provide
information for each measured borehole:

=] E3

n Boretrak Measurement B esults

Borekole Data | Top Wiew | “Yerical Section | Critical Section |
Results for Boretrak Hole # 2
Reference Azimuth270°

ed Devistion

Borehole Callar Desired heasL

Marthing {0.00 Haole Angle  |0.00 ¥ .64 i |-5.07
Easting W Hole Depth W e ViEEl Dl [

Hale Depth

Elewation (0.00
Firal Azimuth

0326 1.000 0123 -0.326 -19.040
0.676 0.209 -0.676 -20.460
1.031 [.315 -1.031 -20.780
1.391

1.794 160617

180.750




Boretrak ™ Interface (cont)

u oretrak Meazurement Results =]
Borehole Dt Top View | vertical Section | Criical Section |

‘ Previous

Hole #2
P next

M Eirst
M Lest

Print

{@1 Report |

[EJ e oretrak Measurement Results =

Barehole Data ] Top Wiew Vertical Section lCr'rticaI Section ]

‘ Previous

ili

Hals #2 Marth-South Section Hale #2 East-YWest Section P et
|4 Eirst
P Last

Prirt

Report

Recalculate

il

Dramving

e Deviation




Borehole Data | Top View | Vertical Section | Critical Section 3D View |

T @ @ Azimuth |20 21 Elevation: 30 | Zoom Factorfx10): (10

R sE
= Print
I| Report
|II
LR L E] |
¥ i
Drawing

|
Max Deviation

|II 'I
1.00
[ Automatic
-;I_'F:lljj_i-j:'_-:'_.lr'gg;_-'_?j & Redraw
%)) Help

‘_-_J] Cloze




Flexit Interface

rI:I FLEXIT Interface @1-

Borehole Data | Top View | Vertical Section | Criical Section |

Results for FLEXIT Profile # 200

Profile #200 Desired feazured Deviation

Morthing |III.IIIIIIIII Crrill &ngle; (0 W looig bt
Easting ||:|_|:||:||:| Haole Cepth: g Actual Devistion:

Elevation ||:|,|:||:||:| Azimuth: [1a0 True Wertical Depth: (1577 Eririt

Hole Depth: |16.00

Final Azimuth: [189.5

Report

True Depth (m) | Depth (m) | Inclination () | Azimuth (%) & Recalculate

0.3 1.0000 -50.1000 190.0000 Drawitig
3.84 40000 -T2 .6000 1851000
5.90 ¥.0000 -50.5000 15854000
9.85 10.0000 -73.6000 175.5000 v T

12 80 13.0000 79,4000 1755000
1577 160000 -50.9000 169.5000 %, Hedraw

Al Dimensions in m




Flexit Interface (cont)

_
I FLEXIT Interface

Boretiole Data Top View | Yerical Section | Critical Section

Prafile #200

M Last
Erint

Repart
Recalculate

Dirawing

[w Autormatic

& Bedraw




Angular Deviation Measurements Interface

Map Holes

e Borehole angular deviation
measurements can be linked to the
survey data, automatically, or one
at a time.

e Once the two measurements are
linked, all burden calculations will

Relationzhip between Laser Survey and Boretrak Boreholes:

be based on the actual |
measurements as shown in the

following screens.

¥ Cancel



3D Survey with Borehole Angular Measurements attached

uWINPHI]F [C-ATPWhwinp32ADATAVBASK00 nez] - [Front View] [ _ =] ]
i File Edit Setup Generste Boretrak  Pulzar  BefleslT  iew  Print Databazes ‘window Help

UD = #f B0 E [

Sample Data with Boretrak Measurements attached
Mine ABC - October 2002 - Front View

02 4 6 510m

File Loaded Successfully

u‘#INPFIIJF [CATPWAwinpI2\DATA\B45hji00.nez] - [Plan Display]
i Eile Edit Setup Generate Boretrak  Pulzar BeflexlT  Wiew  Print Databaszes

Window  Help ===l
BHO 170t 12 B3¢ et BRHE S 3

3] Sampla Data with Boretrak Measurements attached
Mine ABC - October 2002 - Plan View

ooz 4 &6 & 10m

Click Left Mouze Button on Reference Line [Left, Center or Right] to Move it Hold and Mowve Right Mouze Button to Zoom



Borehole Deviation

'ﬁ:i. WINPROF [C:\tpwiCRT100A\DATAMBbxhih00.nez] - [Profile Crogs-Section Display] BEE
p  Boretrak v Prnt  Dat w  Help

Fl 2

Burden Data: Profile Data:
(Boretrak Data)
Barchalk
Dzpih

Actual Borehole
Position



Calculations based on Actual (true) Hole Position
-

% WINPROF [C:\tpwh\CRT100ADATA\Bbxhjh00.nez] - [Profile Cross-Section Display] mEE
File Edit Setup Boetrak Yiew Print Databases Window  Help = | ﬂ

Ao s 7 e e s )&%/ p|

Customer ABC Burden Data: Profile Data:
Mine & - 084 0/96 - (Boretrak Data)
Unedited Profile for Barehale & Barchalz Burdan

Dapth Dapth
o N
2.0 3.3
3.0 3.4
4.0 3.3
5.0 3.3
6.0 3.4
7.0 33
2.0 3.2
a.0 31
10.0 3.2
1.0 3.2
12.0 3.2
12.0 37
14.0 34
150 34
16.0 3.4
17.0 36
12.0 a7
18.0 3.8
20.0 3.8

SR Shaded Area . -
used for volume -
calculations

Hole Bngle fates
Hole Depth 25.7m
Stetmtring 3lm
SubCill 0.7t
Area 8.1 m*
Walytre 547 m3
Iufirn Burden 30 m

i Depth 4.0m
Iz Burden 432 m

i@ Crepth 228 m
Aowe Burden 348 m
Exp hiass 0.0 kg

Marninal Pawder Factor:
0.000 kgAn3
0.000 kgton

Profile # [§ =

L R - R e - E-AE -

LR
4




Reports

o Winprof provides a comprehensive list of reports
including:

— Printout of individual profiles with borehole details, burden
and charging information

— Survey Summary Report
— Borehole Positioning Report

— Inter-Hole Spacing Report (for option with Angular Deviation
Measurement Inputs)

e All reports and printouts can be exported directly to
PDF/RTF/HTML format



Profile Printout

Frafile Prinfouf

Lir s bt Friclle or Bcrah e 1l
Jarnas D ETidel




Survey summary Printout

uSummal_l,l of Rezults

r Sample Data with Boretrak Measurements attachedPrs
on Mine ABC Mumbe
! FO1 Murnber of Pre:
ion 10 POl ; th 114.62 m
tor Luis Yalentim, lume 5895.0 m3
> October 2002

Survey Summary Report
Location: Mine ABC

Cumnmar: Sample Dats with Horotak Measssraments stiaciad

Mhariner of Dats Posste:



Borehole Positioning Printout

g Summary

Customer Sample Daka with Boretrak Measurements attached:s 1593
Mumber of Boreholes 31
Face Length 114.62 m
Rock Yolume 5895.0 m3

Survey Location Mine ABC
Operator Luis Walentim,

Survey Date Ockober 2002

Left Marker OFfset 0,000 m Right Marker Offset 0,000 m

Borehole Offseils Report

? Help
Custorner: Mine AEC

Borehale Distance From Left Marker Cffset m Depth m

Diameter mm |P.ng|e

Face Mame: B ket of Eala Palids: 1507
et of Barchales: 31

1.6 6.3

0.5

0.6

0.3

0.7

0.7

1.4

0.7

0.5

11

172

102

102

102

102

102

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

nn

| - Survey Losation: Sample Data with Baratrak Moamirama s atischad
Pro-DHlcd Barchedos: 14
Face Levggik 1HE ()
Lot Tl arncr Ofiscd G0 (H)
Righi [daHect Ot A G0 (4]
Roeche Wb SA0S0 [ 1
Tadd vl dhd back o SRS e[ ]

Argl Dsunce fom O goPraw
01 whurke Reference
ird una ind

keIt

1= 18
ar L5
a1 o
124 L3
€2 o7
12 o7

7 1"

e o7
14 od
o1 oF
17 1z

12
12
15

Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra Dk

Motes:

- Hole Depth includes subdrill armount

- Positive Offset represent movement toward the Face:

- Megative OFfset represent movement away From the Face:

Fra Dk
Fra Dk
Fra Dk
Fra Dk
Fra. Dk

G RRER SRR RRE RRRR AR RR RREE R @R

Blesumymupnn

- Wole Dt Inchi 0 Subarl amcum
- Pk K O TGEOS ST MO0 THINE O 0 Fa0a
- W G OMMSGE IDAGE IR 1Yoy GWTE W 3y I eherPac &2




Inter-Hole Spacing Printout

1 inter-hole Spacings

Hole-Hole

hdimitmum Inter

I

m Irter H

Minimum Spacing

@Depth

Maxinmum Spacing

@Depth

Average Spacing

anlnl Praview

EES MNKE - ¥

Hode fayhe SMioem Spacing M Spacng

Nisdsmnuin |ntwe Helw Spacing is 18.0 hutwoun Boreholus 7 anil 3 & depth = 2.0



Boretrak/Pulsar/Flexit Reports

(Angular Deviation Measurements Report)
D

Boretrak Summary Report

Customer: Westspreng GMBH
Survey Location: Gerrmay
Face Name: FO1
Station 1D: P01
Operator: Luis ¥ alentim,
Survey Date: 08/10/96

Hole Hole Coordinates Measured Deviation True Actual | Design Hole| Actual | Desired

# Vertical |Hole Depth Depth Final Final

Northing Easting Elevation X ¥ Depth Azimuth | Azimuth
1 8518 -1.12 11.145 5.020 8.882 22156 24 400 5.686 2848 180.0
2 8518 -1.12 11.145 3124 9.440 22272 24 400 5.686 183 180.0
3 8518 -1.12 11.145 -0.260 9.461 20929 23.000 5.686 3584 180.0
4 8518 -1.12 11.145 0.735 10,100 23931 26.000 5.686 4.2 180.0
g 8518 -1.12 11.145 1.814 10,977 23477 26.000 5.686 94 180.0
B 8518 -1.12 11.145 3241 9.653 22.807 25.000 5.686 186 180.0
T 8518 -1.12 11.145 2275 9.085 22.087 24.000 5.686 141 180.0
g 85.18 -1.12 11.15 0.943 10.342 23.495 25.700
9 8518 -1.12 11.145 2.2 9.983 21.923 24200 Boretrak Repon
10 8518 -1.12 11.145 2.406 9.570 23.454 25500
11 8518 -1.12 11.145 2187 9614 23363 25400 Resu'ts for BorEtrak HOIE # 1 (Laser Borehole # 1)
12 8518 -1.12 11.145 2.263 9.826 2231 24500
13 2518 112 1115 1.417 2578 20.202 22.000 Cus tomer: YWestspreng GWMEH Measured Deviation: X {m):5.02
14 8518 112 1115 1865 9255 20948 23.000 S“r“egat:%a;mg:: E;{may Actual True Vertical D:p(tr:); 2'28_?5
15 8518 -1.12 11.145 2.604 8941 21.015 23.000 Station ID: A1 Hole Depth 24.40
8518 112 1115 24400 Operator: Luis Valentim, Desired Hole Depth: 555
Survey Date: 05/10/96 Final Azimuth 29.45

Borehole #1 Collar
Northing 85.158

Easting -1.12

Elevation 11.15
Rod # TDepth Offset Rod Depth X Y Pitch Roll Dip Azimuth
1 0210 -0.351 1.000 0222 0.351 -12820 21110 22858 323
2 1818 -0.711 2000 0.436 a7 -12.360 21510 22715 308
3 2709 -1.118 3.000 0534 1.118 -11.410 24550 24360 259
4 3606 -1510 4,000 0542 1510 -11.890 23630 23928 79
5 4504 -1825 5000 1082 18595 -12.150 23200 23696 2B
G 5401 -2280 5.000 1272 2280 -12690 23200 23878 298
7 5299 -2 BEY 7.000 1476 26632 -11.780 23450 2374 e
g 5.000 23545 e




Layout Dot ads
Boretwole
Condition
1

Bxkﬂm (‘;emldovll-d;m

e Winprof provides

Blast Pattern Generation

boreholes:

Duden Spacing

HBorefole Borchobe
Diar Anghe Astomatic Options: v’ DK
X Cancel
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Specifications

-

o WinProf is a Windows XP/Vista software
product (32bit).

e WinProf supports two other languages
directly:
— Portuguese
— German




Contact Details:

e TLC Engineering Solutions (Johannesburg, :
South Africa)
— Luis Valentim, Terry Cousins
: : I e

— Tel:+27 11 4633860

e Vibronics (Evansville, Indiana, USA)
— John Wiegand, Jeff Baker
— or

— Tel: (812) 853 2300 \\/ Il B ID\ IM Ilr

(812)853-2300


mailto:sales@tlc.co.za
mailto:luis@tlc.co.za
http://www.tlc.co.za/
mailto:sales@vibronics.com
mailto:jbaker@vibronics.com
http://www.vibronics.com/

