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KEEP THIS MANUAL — DO NOT LOSE

THIS MANUAL IS PART OF THE LOWPRO MINI SYSTEM AND MUST BE KEPT FOR THE LIFE OF THE
PRODUCT. PASS ON TO SUBSEQUENT OWNERS.
Ensure any amendments are incorporated with this document.

CAUT'ON ' The LowPro Mini is designed for a specific use. Using the LowPro Mini

outside of its intended use could cause damage to the product. Read and understand this manual
before using.

E The WEEE symbol indicates that the product must not be disposed of as unsorted municipal
waste, but should be collected separately.
—
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1. Specifications
1.1.Intended Use

The LowPro Mini is a manual small diameter scanner. It is designed to provide encoded position of
probes circumferentially around piping and tubing. The pipes/tubes must be:

- free of debris, scale, soot, etc.;
- no smaller than 21.3mm (0.840”) outer diameter;
- no larger than 114.3mm (4.500") outer diameter.

The LowPro Mini is intended for both dual and single probe scanning applications.

The LowPro Mini is intended to operate in an environment as described in Section 1.3 “Operating
Environment”.

1.2. Performance Specifications

Table 1 — General Specifications

Scanner Diameter Range 0.84in (21.34mm) — 4.50 (114.30mm)
Scanner Width* 2.23 (56.6mm)

Encoder Resolution 32.08 pulses/mm
Environmental Sealing IP67

Required Radial Clearance* 0.433" (11.0mm)

* Scanner only. Transducers and wedges not included.

1.3. Operating Environment

The LowPro Mini is designed for use in an industrial environment that is between -40C and 80<C.

2. Preparation for Use

2.1.Items Required for Scanner setup
The following supplied tools are required for assembly, re-configuration, and adjustment of the scanner:
- T6 Torx Screwdriver
- 2.5mm Hex Driver
- Loom Installation Tool
- Setup Template (use is optional, and limited to standard pipe and tube sizes)

If the pipe/tube size is not standard, the Setup Template cannot be used for scanner setup. In this case,
a short length of pipe/tube to be scanned is also required to properly configure the scanner. This setup
pipe/tube is not supplied with the scanner.
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2.2. Scanner Component Identification
The LowPro Mini system consists of the components shown in Figure 1 - Figure 12.

Crossbar Probes and Wedges

Not Included

Probe Holder
Arm Screw

Probe Holder
Arm

Probe Cable

Left Probe
Holder

- . : ! Right Probe
-l | _ E® i Holder

IrrigationTube = KRR i
§ ]

ife

Female Link

Cable Management
Post

Crossbar Screw

Pivot Screws Right Half Link

Left Half Link Right Tail

Sleeving Clamp — ]

Screw

Sleeving Clamp

Protective
Sleeving

Left Tail

Figure 1 - Flexible Link Scanner (laid out flat)
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Figure 2 - Left Probe Holder Figure 3 - Right Probe Holder

Figure 4 - Left Half Link Figure 5 - Right Half Link

Figure 6 - Left Tall Figure 7 - Right Tall

Figure 8 - Male Link Figure 9 - Female Link
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Figure 10 - Medium Link

Figure 11 - Long Link

Figure 12 — Crossbars with Wedge Separation
Indicators

2.3.Scanner Setup with Setup Template

NOTE: Scanner setup should be carried out in a clean,
well-lit area on a flat and level work surface.

To setup the LowPro Mini using a Setup Template, follow these steps:

a. If applicable, loosen the Crossbar Screws on both sides of the scanner and remove the
Crossbar(s).

b. Unclip the Irrigation Tubes and Probe Cables from the Cable Management Posts.

c. Fully loosen the self-captured Pivot Screws of the Female Links and, if applicable, the Half Links
and Medium Links. Disassemble the scanner.

NOTE: If the joints do not disassemble freely with the Pivot Screws loose, you may have to
break them loose by hand with a little force.

d. Determine actual outside diameter of pipe or tube to be inspected (hot Nominal size).

e. Use the LowPro Mini Setup Chart on page 18 to determine the number and type of links required
for the diameter to be scanned.

f. Locate the correct size Setup Pattern on the Setup Template for right hand configuration of the
scanner. The Setup Template has right hand configuration patterns on one side and left hand
configuration patterns on the other. Refer to Figure 1 through Figure 7 to identify the right hand
parts.

NOTE: All single probe scanning must be done with the right hand configuration because the
encoder is integral with the Right Tail.

g. Loosen Tail Adjustment Screw (see Figure 13) approximately ¥ turn so that the length
adjustment joint is free to slide in preparation for insertion into the Setup Template pocket.

LowPro Mini User Guide Page 6 of 18 DG0101 REV 01



Figure 13 - Tail Adjustment Figure 14 - Tail assembly placement

h. Hold the Tail assembly up to the Setup Template and, if required, bend the slip joint by hand until
the assembly fits into the Setup Template as shown in Figure 14. Slide the length adjustment
joint in or out until the Tail wheel fits into the arc slot of the pocket.

i. Hold the Tail assembly firmly into the pocket with
one hand while setting the Setup Template on edge
to give access to the tightening screw from the
opposite side. Tighten the screw firmly with the
2.5mm Hex Driver. See Figure 15.

j- Place the Setup Template down while keeping the
Tail assembly in the pocket. For the smallest sizes
(i.e. 21.3mm (0.840") — 33.4mm (1.315")), rotate the
Tail outwards as far as possible so that the Tail
wheel is positioned farthest from the center of the
Setup Pattern as in Figure 16.

For all larger sizes, rotate the Tail inwards as far as
possible so that the Tail wheel is positioned closest

to the center of the Setup Pattern as in Figure 17. Figure 15 - Tightening Tail Adjustment

Screw

k. If required for the particular scanner arrangement,
install a Half-link onto the Tail. Tighten the Pivot Screw until snug and then back off one turn.
See Figure 18.

Figure 16 - Tail rotated to initial Figure 17 - Tail rotated to set Figure 18 - Half Link placement
position for small pipe/tube setup position for large pipe/tube setup

[.  Use the LowPro Mini Setup Chart on Page18 to lookup the Probe Holder Position required for
the size of pipe/tube to be scanned. Loosen the Probe Holder Position Screw, slide the Probe
Holder to the appropriate position, and then retighten the Probe Holder Position Screw. See
Figure 19.
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m. Hold the Probe Holder assembly up to the Setup Template
and, if required, bend the slip joint by hand until the
assembly fits loosely into the Setup Template as shown in
Figure 20.

n. Install any Male Links or Long Links required into their
respective pockets. See Figure 21.

0. Place Female Links and/or Medium Links, as required,
onto the links already in the Setup Template, as shown in
Figure 22. Lightly tighten the all the Pivot Screws.

p. While holding the scanner assembly down in the pockets

with one hand, tighten all the Pivot Screws firmly with the _Figure 19 - Probe Holder
2 5mm Hex Driver. adjustment (shown in extended
position)
Figure 20 - Probe Holder Figure 21 - Male Link placement Figure 22 - Female Link
placement placement

g. For setup on pipes/tubes larger than 33.4mm (1.315"), rotate the Probe Holder inwards until the
wedge contacts the inside edge of the through-hole portion of the template, as shown in Figure
23.

For the smaller sizes (i.e. 21.3mm (0.840”) — 33.4mm (1.315")), do the following:

i. Lift the scanner slightly to the point where the probe and wedge can be rotated inwards.
Rotate the probe and wedge inwards until the wedge contacts the stop, as shown in
Figure 24.

ii. Swing the Probe Holder assembly outwards until the probe and wedge can slide back
into the through hole. Lower the scanner fully into the Setup Template.

iii. Rotate the Tail inwards as far as possible so that the Tail wheel is positioned closest to
the center of the Setup Pattern as in Figure 25.

Figure 23 - Probe Holder rotated Figure 24 - Probe Holder rotated Figure 25 - Tail rotated to set
to set position for larger to set position for small position for small pipe/tube
pipe/tube setup pipe/tube setup setup
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r. Remove the scanner from the Setup Template. For dual probe scanning, repeat steps e-q for
the left hand configuration.

s. Clip the irrigation tube and probe cable into their respective slots of the Cable management
posts.

t. For dual probe scanning under @1.280” (32.5mm), only one Crossbar is required. Slide the
Crossbar through the link of each Probe Holder and clamp in the desired position with the
Crossbar Screw.

For dual probe scanning over @1.280" (32.5mm), two Crossbars are required. Slide one through
the link of each Probe Holder and clamp in the desired position with the Crossbar Screws. Slide
the second Crossbar through the Male Links that are roughly in the center of the Scanner and
clamp in place with the Crossbar Screws.

NOTE: Use the graduations on the Crossbars to set the scanner separation equal at both
Crossbar locations.

NOTE: See Section 2.6 “Using the Wedge Separation Indicators” for instruction on how to use
the Wedge Separation Indicators.

2.4.Scanner Setup without Setup Template

NOTE: Scanner setup should be carried out in a clean,
well-lit area on a flat and level work surface.

To setup the LowPro Mini without the aid of a Setup Template, follow these steps:
a. Unclip the Irrigation Tubes and Probe Cables from the Cable Management Posts.

b. Loosen by one turn the self-captured Pivot Screws of the Female Links and, if applicable, the
Half Links and Medium Links. Lay the scanner out flat, as shown in Figure 1.

NOTE: If the joints do not rotate freely with the Pivot Screws loose, you may have to break
them loose by hand with a little force.

c. For single probe scanning, loosen the Crossbar Screws of the right side. Remove the left hand
side of the scanner with the Crossbars.

NOTE: All single probe scanning must be done with the right hand side of the scanner since the
encoder is in the Right Tail.

d. For dual probe scanning under @1.280” (32.5mm), only one Crossbar is required. Slide the
Crossbar through the link of each Probe Holder and clamp in the desired position with the
Crossbar Screw.

For dual probe scanning over @1.280" (32.5mm), two Crossbars are required. Slide one
through the link of each Probe Holder and clamp in the desired position with the Crossbar
Screws. Slide the second Crossbar through the Male Links that are roughly in the center of the
Scanner and clamp in place with the Crossbar Screws.

NOTE: Use the graduations on the Crossbars to set the scanner separation equal at both
Crossbar locations. Exact probe spacing can be set later (see Section 2.6 “Using the
Wedge Separation Indicators”).

e. Use the LowPro Mini Setup Chart (page 18) to lookup the number of links required for the
pipe/tube OD you wish to scan.

NOTE: The number of links shown in the chart is per side.

f. Add or remove Female Links, Male Links, Half Links, Medium Links, and Long Links as required
by completely loosening the appropriate Pivot Screws.

NOTE: If adding links, extra Probe Cable and Irrigation Tube length is required and can be
achieved simply by pulling them through the Protective Sleeving while holding the free
end of the Protective Sleeving.

If removing links, extra Probe Cable and Irrigation Tube length can be removed by pulling them
through the Protective Sleeving while holding the Tail of the scanner.
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It is not necessary to disassemble the Sleeving Cla  mp to lengthen or shorten the Probe
Cables or Irrigation Tubes. The only scenario that requires loosening and removal of the
Sleeving Clamp is installation or removal of the Probes.

g. Use the LowPro Mini Setup Chart (page 18) to lookup the Tail setting required for the pipe/tube
OD you wish to scan. Loosen the Tail Setting Screw (see Figure 26) and slide the Tail to the
appropriate setting. Re-tighten the Tail Setting Screw.

NOTE: The Tail Setting numbers correspond with the engraved graduations as shown in Figure
26.

Figure 26 - Tail Setting Figure 27 - Flexible Link Scanner ready for tighten  ing
of the Pivot Screws

h. Use the LowPro Mini Setup Chart (page 18) to lookup the
Probe Holder position required for the pipe/tube OD you
wish to scan. Loosen the Probe Holder Position Screw
(see Figure 28) and slide the Probe Holder to the
appropriate position. Re-tighten the Probe Holder
Position Screw.

i. Wrap the scanner around the setup pipe/tube and, while
holding the scanner securely in place with one hand as
shown in Figure 27, tighten the Pivot Screws with the
other. Before tightening, ensure that all wheels are
contacting the pipe/tube surface and that the Tail is held
in such a way that the Tail Roller is sufficiently clear of the

inspection surface. Figure 28 - Probe Holder

adjustment (shown in extended
j-  Remove the scanner from the pipe/tube and swing the position)

Tail(s) inward slightly by hand by overcoming the integral

friction joint. This will provide the spring tension required

to hold the scanner on the inspection pipe/tube.

NOTE: The Tail is designed with a pivoting joint that is not only spring loaded, but also quickly
repositionable by hand to allow the Tail to be easily conformed to the curvature of the
inspection surface.

k. If the Probes (not included with scanner) are not yet installed, do so now. See Section 2.5
“Installing Probes and Wedges”. After they are installed, clip the Irrigation Tubes and Probe
Cables into the Cable Management Posts.

I.  The Probe Holder also has a repositionable friction joint than is easily adjustable by hand.
Swing the Probe Holder’s friction joint inward slightly to provide the spring tension required to
maintain probe contact with the inspection surface.
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2.5.Installing Probes and Wedges

NOTE: Probe installation should be carried out in a clean,
well-lit area on a flat and level work surface.

Follow these steps to install your probes with wedges:

a. Remove outer Probe Holder Arm by loosening the Probe Holder Arm Screw and sliding the arm
off the Probe Holder.

NOTE: It is not necessary to remove the Probe Holder Arm Screw, only loosen it.

b. Insert the pointed pin portion of the inner Probe Holder Arm (still on the scanner) into the
appropriate mounting hole in your wedge.

c. Reinstall the outer Probe Holder Arm so its pointed pin portion engages in the other mounting
hole in your wedge. Ensure that the probe is free to rotate about the mounting pins.

d. Remove the Sleeving Clamp Screw and slide the Protective Sleeving and Sleeving Clamp from
the Tail. Remove the Sleeving Clamp and the Protective Sleeving from the Irrigation Tube, if
applicable.

e. Insert the Probe Cable, Irrigation Tube, and Encoder Cable (Right Tail only) in the cable
management portion of the Tail.

f. Use the Loom Installation Tool to install the Protective Sleeving over the cable/tube bundle. To
do this, start at the scanner end and do the following:

i. Close the tool over the bundle with the pointed shoe portion pointing away from the
scanner. See Figure 29.

ii. Slide the Protective Sleeving over the pointed shoe portion of the tool so that it spreads
open, follows the tool, and starts to wrap itself around the bundle. See Figure 30 and
Figure 31.

iii. While holding the portion of the Protective Sleeving that is already around the bundle,
slide the tool away from the scanner so that the remainder of the Protective Sleeving
wraps around the bundle. See Figure 32.

Figure 29 Figure 30 Figure 31 Figure 32

g. Install the Sleeving Clamp over the
bundle and then slide it over the
Protective Sleeving. (Be aware of the
orientation of the clamp). Install the
Sleeving Clamp Screw into the
Sleeving Clamp so the threads of the
Sleeving Clamp Screw just start to
engage in the Sleeving Clamp. See
Figure 33.

h. Slide the Protective Sleeving over the
cable management portion of the Talil.
Work the Sleeving Clamp into position
on the tail and tighten the Sleeving Clamp Screw until sufficiently snug. See Figure 34. Ensure

Figure 33 Figure 34
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the Sleeving Clamp is oriented so that the Sleeving Clamp Screw will not protrude lower than
the Tail and rub on the inspection surface.

i. Once the scanner is setup for the pipe/tube size you plan to scan, adjust the length of exposed
Irrigation Tube and Probe Cable on the scanner end. To gain more exposed length at the
scanner, pull them through the Protective Sleeving while holding the free end of the Protective

Sleeving. To remove excess length at the scanner, pull them through the Protective Sleeving
while holding the Tail of the scanner.

j- Clip the Irrigation Tubes and Probe Cables into the Cable Management Posts.

2.6.Using the Wedge Separation Indicators

The Wedge Separation Indicators, along with the 1mm graduations on the Crossbars, may be helpful in
determining and/or setting the distance between wedge faces for dual probe scanning. To use the
Wedge Separation Indicators follow these steps:

a. Setup the scanner as per Section 2.3 or 2.4 above.
b. Loosen the Crossbar Screws on both the left and right hand side of the scanner.

c. Slide the Wedge Separation Indicator(s) on the Crossbar(s) so that the right hand side of the
Wedge Separation Indicator(s) is aligned with the 3" major graduation from the right hand end
of the Crossbar(s), as shown in Figure 35. Tighten the Wedge Separation Indicator Screw(s).

Figure 35 - Wedge Separation Indicator placement

d. Slide the left and right hand sides of the scanner together until the wedge faces contact as
shown in Figure 36. Slide the Crossbar(s) to the right so that the Wedge Separation Indicator(s)

contact the right hand link as shown in Figure 36. Ensure the left and right hand sides remain
parallel.

Figure 36

NOTE: If the scanner configuration uses two Crossbars, use the graduations to ensure the
distance between left and right hand sides is the same for both Crossbars.

With the probe faces in contact with each other, the Wedge Separation Indicator(s) contacting

the right hand link, and the left and right hand sides of the scanner parallel, tighten the left hand
Crossbar Screw(s).
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e. Slide the left and right hand sides of the scanner apart. The number of graduations between the
Wedge Separation Indicator(s) and the right hand link(s) indicate the distance between wedge

faces in millimeters as shown in Figure 37. Once the desired separation is obtained, tighten the
right hand Crossbar Screw(s).

Figure 37 — Wedge Separation Indication

NOTE: Once the Wedge Separation Indicators are set as per the above instructions, the left
hand Crossbar Screws and the Wedge Separation Indicator Screws should not be loosened. To
change the wedge separation, loosen only the right hand Crossbar Screws.

The above setup will allow a wedge separation range of roughly 0-20mm. If larger separation is
required, setup the Wedge Separation Indicators as instructed above, and then:

a. Loosen the left hand Crossbar Screw(s) and slide the left hand side of the scanner 10mm to the
left. Tighten the left hand Crossbar Screw(s).

b. Loosen the Wedge Separation Indicator Screw(s) and slide the Wedge Separation Indicator(s)
10mm to the left. Tighten the Wedge Separation Indicator Screw(s).

This readjustment will increase the maximum wedge separation by 10mm to roughly 30mm. At this
setting, however, the scanner may or may not be able to obtain face to face contact of the wedges,

depending on how the right hand end of the Crossbar(s) interfere with the probe cable in the Cable
Management Posts.
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3. Operation

Once the scanner is setup for the size of pipe/tube you wish to scan (see Sections 2.3-2.5), operation of
the scanner is as follows:

a. Clip the scanner onto the pipe/tube to be inspected. Care must be taken to ensure the probes
are started on the pipe/tube in the correct direction. Do not force the scanner onto the pipe/tube
with the probes in the position as shown in Figure 38. The probes must first be sprung open by
hand so they start to wrap around the pipe/tube in the correct direction, as shown in Figure 39.

NOTE: Do not swing the probes open further than required as this could inadvertently reposition

the probe holders so that the spring loading required for proper probe-to-pipe/tube
contact is lost.

Once the probes are engaging the pipe/tube as shown in Figure 39, it is ready to be pushed
onto the pipe/tube.

Figure 38 — Scanner not ready to be pushed onto the

Figure 39 — Scanner ready to be pushed onto the
pipe/tube

pipe/tube

b. Rotate the scanner by hand around the pipe/tube to perform the inspection. Care and attention
must be given to the management of the cables as they wrap / unwrap around the pipe/tube.
Experience and user preference will dictate the best way to manage the cables, as well as
whether the scan is performed in the forward or reverse direction.

4. Maintenance

Wipe the scanner clean as required. Do not soak or submerse the scanner in cleaner or solvent of any
kind.
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5. Troubleshooting

Problem

Possible Cause

Solution

1. The scanner does not
positively clip onto the
pipe/tube.

Incorrect Number of links
for Flexible Link Scanner
configuration.

Check the LowPro Mini Setup Chart (page
18) for required number of links for the
diameter of pipe/tube you are scanning.
Remember to use the Outer Diameter
measurement of your pipe/tube. Re-setup
the scanner with the correct number of links.
See Section 2.3.

Incorrect Tail Setting.

Check the LowPro Mini Setup Chart (page
18) for the required Tail Setting for the
diameter of pipe/tube you are scanning.
Remember to use the Outer Diameter
measurement of your pipe/tube. Adjust the
Tail Setting as required.

Tail is not adjusted
inwards to provide the
required spring preload
on the pipe/tube surface.

With the scanner removed from the
pipe/tube, force the Tail(s) inward slightly to
provide more preload of the Tail on the
pipe/tube surface.

Pivot Screws were not
tight enough and scanner
spread apart upon
installation on pipe/tube.

Reconfigure the scanner as per instructions
in Sections 2.3 or 2.4,

2. Insufficient probe contact.

Probe Holder not set
properly.

With the scanner removed from the
pipe/tube, force the Probe Holder inward
slightly by hand to provide more preload of
the wedge on the inspection surface. Ensure
that, on installation of the scanner onto the
pipe/tube, the Probe Holder is not opened
further than necessary.

6. Spare Parts

Refer to Figure 40 - Figure 42 for spare parts.

Figure 40 - Spare Parts
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Figure 41 - Spare Parts

LowPro Mini User Guide Page 16 of 18 DG0101 REV 01



Figure 42 - Spare Parts
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7. LowPro Mini Setup Chart

Figure 43 - LowPro Mini Setup Chart
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