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Important general notes and instructions for use
Ensure that this product is used only as intended and described in this instruction manual, by ade­
quately
trained and qualified personnel, and that maintenance and repair is only carried out by authorized
specialized technicians.
Use the product only in the combinations andwith the accessories and spare parts specified in this
instruction manual. Use other combinations, accessories and replacement parts only if they are
expressly intended for the planned application and if the performance characteristics and safety
requirements are met.
Subject to technical changes!
Due to continuous development of our products, illustrations and technical data may deviate
slightly from the data in this manual.

Safety instructions and levels of danger

Symbol Level of danger

WARNING!
Failure to observe can result in death or serious injury.

CAUTION!
Failure to observe can result in slight injury or damage to the product.

. IMPORTANT!
Failure to observe can result in damage to the product or surroundings.

. NOTE!
Tips for optimum use and other useful information.
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1 General Information

1.1 5 golden rules for a safe operation of the Blending Scope

Before every use check the following:

LHas the tool been attached and fastened correctly ?
Has the double thread been fully tightened?

LDoes the tool rotate in the right direction ?
When looking onto the tool it must rotate counterclockwise.
In the window underneath the shank, the belt must not be crossed.

LHas the Borescope been locked in place ?
The light connector points downward, the groove is engaged and the union nut (locking collar) is
tight.

General notes

LNever turn the tool by hand when it is in the 0 position (straight position)!

LAlways store the Blending Scope with a tool attached and in working position
(approx. 90)!

. IMPORTANT!
If you do not follow these rules the function of the device may be impaired, the
device may be damaged and parts can be lost in the engine!
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1.2 Symbol

Symbol Designation

Caution; Warning

Follow the instructions for use

Dispose of product separately from other waste

Observe the direction of rotation

Marking in conformity with directive 2006/42/EG ,is only valid if the product and/or the
packaging is identified with this symbol.

1.3 Intended use
The Blending Scope is used to repair ("blend") minor impact damage
sites and cracks on turbine blades under simultaneous observation
through a borescope or CCD camera with video objective lens and mon­
itor.
The Blending Scope Kits have been put together for specific jet engine
series and are approved by the engine manufacturer. The specific in­
struction manual packed with the kit contains the technical data and the
scope of delivery.

. NOTE!
For the machining of engine parts and turbines be sure to follow the en­
gine manufacturers instructions. Richard Wolf does not accept any liabil­
ity for possible consequences and damage resulting from the use of the
products hereunder.

WARNING!
Danger of electrical shock.
The Blending Scope is not insulated.
Do not use the Blending Scope for repairs on electrical systems.

VORSICHT
The use of additional screwed-on tool extensions is only permissible for
trial purposes. There is the risk of the tool falling into the engine.
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1.4 Combinations

WIDE ANGLE
TLP--1 XENON

7.0

3.0

1.0

2.1

2.2

6.0

4.0

2.0

5.0

8.0
9.0

1.4.1 Legend

1.0 Blending Scope 5.0 Camera Tecam 3 USB

2.0 Power supply assembly, complete, consisting of
6.0

Power supply with USB connector
Use if no PC is connected.2.1 Power supply

2.2 Control unit 7.0 Laptop/PC

3.0 Light source 8.0 Digital image storage device

4.0 Video objective lens 9.0 Monitor
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2 Illustration

2.1 Blending Scope

0 -- 24 V

ONOFF

1.1

1.2

1.3
A B

1.4 1.5 1.6 1.7

1.8

1.9

1.10

1.13

1.11

1.14

# ##

1.12

Abb. 2

2.1.1 Legend

A Blending Device B Borescope

1.1 Tool 1.8 ON / OFF switch
1.2 Head with bearing 1.9 Clamping screws
1.3 Sheath 1.10 Motorized handle
1.4 Housing 1.11 Clamping rail
1.5 Speed control 1.12 Light cable
1.6 Knurled knob for tool deflection 1.13 Connection cable
1.7 Borescope locking mechanism # Product no.
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2.2 Blending Device (shown with open housing)

1.20 1.21
1.22

1.23

1.24 1.25 1.26 1.25

2.2.1 Legend

1.20 Tool spindle 1.24 Retaining thread
1.21 Belt 1.25 Stop
1.22 Motor shaft 1.26 Slide
1.23 Pully

2.3 Illustration of power supply unit, complete

2.1

2.2

2.3

2.4

2.5

USA
(2-pin)

England
(3-pin, 2 active)

Australia
(2-pin)

Euro
(2-pin)

2.6

2.3.1 Legend
2.1 Power supply
2.2 Control unit
2.3 Identification plate (top of device) 2.5 Connector for blending Device (A)
2.4 Power supply connector 2.6 Mains/power adapter

. NOTE !
See also GA-T 051 “Changing the country-specific adapters”!
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3 Set up
WARNING!
The device is not protected against explosions.
Explosion hazard.
Do not operate this device in areas where there is a danger of explosion.

. NOTE!
Check that the mains/line voltage is the same as the voltage specified on
the identification plate.
Only operate the Blending Scope and power supply with the control unit
supplied in the scope of delivery.

3.1 Preparation
. NOTE!

If the Borescope is not locked in the Blending Device it may slide out of
the latter and become damaged.
The Blending Scope is delivered with a transport safety on the
tool holder. Replace this safety with a tool before the initial setup (see
section 5.2.2.)
Z Connecting the power supply
'Connect the connection cable (1.12) to the connection socket (2.5) of
the control unit (2.2) and connect the power supply unit (2.1) to the
power supply.

Z Insert the Borescope.
'Place the locking collar (1.7) onto the Borescope (fig. 1).
'Slide the Borescope into the Blending Device and attach it loosly to
the latter with union nut (1.7) (fig.2).
'Ensure that the light cable (1.12) points exactly downward and the
pin (1.7-1) engages in the groove of the Borescope (fig.3), then
tighten the locking collar.

0 -- 24 V

ONOFF

1.71.7--1 1.13

BA

fig.1 fig.2 fig.3
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4 Checks

. IMPORTANT!
Run through the checks before and after each use.
Do not use the products if they are damaged or incomplete or have loose
parts.
Return damaged products together with any loose parts for repair.
Do not attempt to do any repairs yourself.

4.1 Visual check
Carry out the following checks:
Z Check the device and its accessories for damage, cleanliness and
completeness.

Z Any inscriptions, lettering or labeling necessary for the safe intended
use must be legible.
'Missing inscriptions, lettering or labeling leading to wrong handling or
reprocessing must be reinstated.

4.2 Function check
4.2.1 Checking the direction of rotation

. IMPORTANT!
Tools that rotate in the wrong direction may loosen and get lost during
operation.
Z Connect the Blending Scope to the power supply unit (2).
Z Set the speed control to "0".
Z Turn the ON/OFF switch (1.8) to "ON".
'The motor will only run if the tool is in the angular range between 80
and 100.

. NOTE!
Do not rotate the tool while it is in straight position (0). The belt may
come off the tool spindle.
Z Run up the speed control (1.5) slowly.
'When looking onto the tool (1.1) (X) it must rotate counterclockwise.

.

0 -- 24 V

ONOFF

X

1.9 1.5

80 100

X
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5 Application

5.1 Additional notes and instructions for use
WARNING!
Tool break!
A broken tool or broken parts of tools can fall into the engine!
Check tools immediately after use for damage and completeness!
Missing parts must not fall into the engine!
Tools that are damaged or incomplete must no longer be used.

CAUTION!
Danger of dazzling!
Do not look into the light exit area!

CAUTION!
Intense heat due to high light energy!
Danger of accidental burns!
'due to insufficient distance between the light exit area and tissue.
'due to soiling/contamination in the light exit area.
' if high-performance projectors are used.
Do not touch the light exit area and avoid direct contact with tissue.
Remove any soiling or contamination.

WARNING!
Fire hazard!
The intense heat developed at the light exit area can lead to very high
temperatures or ignition if the Blending Scope is placed against heat-
sensitive, flammable surfaces/materials.
Lay down the Blending Scope in a safe place.
Switch off the light source if the light will not be used for an extended
period of time.

CAUTION!
Wrong direction of rotation if the belt is crossed!
The tool can work loose if it rotates in the wrong direction and fall into the
engine during operation.
Check the direction of rotation of the tool (1) before use in accordance
with section 4.2.1.
If rotating in the wrong direction, check the position of the belt (section
5.3.5) and correct as necessary.
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5.2 Operating principle

With the Blending Scope jet engine blades can be machined inside the
closed engine, i.e. small impact sites and cracks can be ground (blen­
ded). The Blending Scope is inserted in the jet engine through one of the
Borescope Inspection Ports and is then angled. Machining with the mo­
torized tool is possible in this angled position.
A Borescope inserted in the Blending Scope permits observation of the
tool and the area to be machined. Observation is possible either visually,
or via a camera or a TV monitor.
A universal power supply also permits operation for 400 Hz onboard
power.

5.3 Controls / mode of operation
Z Speed adjustment
'The speed is infinitely variable and can be adjusted with speed con­
trol knob (1.5).

Z Tool position:
'Working angle: between 80 and 100. Knurled knob (1.6) serves to
change the tool position.

Z Tool change:
'Change the tool only in angled position.

Z Storage :
'Store the device only in angled position (approx. 90) and with a tool
in the spindle.

5.3.1 Changing the tool position
Z Knurled knob (1.6) serves to adjust the angle of the tool.

1m
m

1.6
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5.3.2 Tool change

. NOTE!
Change the tool only in angled position (90).
Always ensure that a tool is clamped in the spindle (also during storage),
as otherwise the drive belt may pull out the spindle.

Z Unscrew the drive spindle (A) with a screwdriver (B) until the thread is
loose.

Z Fix the tool holder with open-ended wrench (C) and turn out the tool
(D) in counterclockwise direction.

Z Push the drive spindle (A) into the head until it is flush with
the tool holder (A1).

Z Connect the new tool (D).
Z Tighten the drive spindle with a screwdriver (B).
'Only a minimum clearance (gap E) must be visible between the tool
base and the head of the Blending Device.
'The tool will tighten itself during operation.

C

D

E

D

A1

BB

A1

A C

5.3.3 Changing the observation position

Z To change the viewing angle, slide the Borescope in the sheath (Z).
'The Borescope can be locked in 3 snap-in positions.

5.3.4 Tightening the belt

Z Slacken off the 4 locking screws (1.10).

Z Slide the motor handle (1.15) in direction of arrow until the belt has the
required tension.

Z Tighten the 4 locking screws (1.10).

1.10

1.15

Z
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5.3.5 Changing the belt

. NOTE!
To change the belt the head must be angled at 90.

Z Disconnect the power supply unit (2) from the power socket and
remove the connection cable (1.12).

Z Unscrew knurled screw (1.4-1) and remove the housing cover (1.4-2).
Z Turn the pulley (1.23) until set screw (1.23-1) is visible.

1.21 1.23 1.23--1

1.30
Fig.1 Fig.2 Fig.3

1.4--2 1.4--1

Z Slacken off set screw (1.23-1) and push back pulley (1.23).
Z Disengage the belt (1.21).
Z Unscrew the tool (see section 5.2.2).
'Pull out the tool spindle as indicated by the arrow and pull out the
belt towards the front (fig.1).

Z Place the spare belt over the pulley (1.23).
Z Slide pully (1.23) down and tighten set screw (1.23-1).
Z Slide the wire hook (1.30) through the sheath and pull the new belt
(1.21-1) through the sheath and out (fig.2).
'Do not twist the belt.

Z Slide the tool spindle through the new belt (fig.2).
Z Slide the tool spindle and the new belt together into the head (fig.3).

Z Attach the tool (see section 5.2.2).
Z Close housing cover (1.4-2) and tighten with knurled screw (1.4-1).
'Tighten the belt if necessary.

. IMPORTANT!
Z Check the belt for correct position and correct direction of rotation
of the tool. A = correct , B = incorrect

Z The window in the middle of the sheath also serves to check that the
belt has been installed correctly:
-- If the black belt is visible on both sides of the window and the centre
is free, the belt position is CORRECT (A)

-- If the black belt is visible in the centre of the window the belt position
is INCORRECT (B) (belt crossed)

A

B

B

A
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5.4 Operation
. IMPORTANT!

Always straighten the tool head when inserting it in the inspection port or
withdrawing it from the inspection port (0).
The working position of the tool head can be adjusted between 80 and
100 .

. NOTE!
The Borescope guide in the Blending Device has been factory-adjusted in
such a way that the tool appears in the image center. Change this adjust­
ment (A) only if required.
Z Check whether the correct tool has been attached, replace if neces­
sary.

Z Switch on the device and check the direction of rotation
(see section 4.2).

Z Insert the Borescope (see chapter 3).
Z Straighten the tool head (0) and insert the Blending Scope in the in­
spection port.

Z Angle the tool head for machining (80 to 100).
'At an angle of 100 the highest machining power can be transmitted.
'Use the highest possible speed as this means higher machining
power and chatter-free milling.

Z Straighten the tool before withdrawing the device from the port (0).
Z Always angle the tool when storing the Blending Scope.

. NOTE!
Keep the drive belt of the Blending Scope free of grease and oil to avoid
slippage.
Do not rotate the tool when the head is straight (0), as this may cause
the belt to be unseated.

5.4.1 Measurement aid
For damage evaluation and to check the machining result a measuring
plate can be inserted.
Z Replace the tool with the measuring plate (see section 5.2.2)
Z Insert the Borescope (chapter 3).
Z Straighten the tool head (0) and insert the Blending Scope in the in­
spection port.

Z Angle the measuring plate.
Z Carefully turn the measuring plate to the required position using the
speed control knob.

Z Align the measuring plate and read off the dimension.

. IMPORTANT!
The measuring plate must be placed completely against the blade to
avoid reading errors.
Z Straighten the measuring plate before you withdraw it from the port
(0).

. NOTE!
The measuring plate is only an evaluation aid. Richard Wolf does not ac­
cept any liability for the consequences or damage caused by the use of
the measuring plate.

A
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6 Care and Maintenance

6.1 Care
. IMPORTANT!

Make sure that no humidity enters the device. Do not use any cleaning or
scouring agents or solvents for the care of the device!

Before cleaning disconnect the device from mains (power supply).
The device can be cleaned with a soft cloth moistened with a neutral
cleaning solution, alcohol or spirit.
Das Borescope (B) entsprechend der zuständigen Gebrauchsanweisung
reinigen.

6.2 Maintenance
. IMPORTANT!

In your inquiries or correspondence please always indicate the model and
serial number on the identification plate.

6.2.1 Maintenance intervals
To prevent incidents caused by aging and wear, the device and its ac­
cessories must be serviced at adequate intervals. Depending on the fre­
quency of use, however at least once a year, an expert must check the
device and carry out a safety test.

6.2.2 Technical safety checks and inspections

. IMPORTANT!
The operator is responsible for having the technical safety check carried
out to prescribed extent at the required dates.
Technical safety checks may only be carried out by the manufacturer or
persons with special technical knowledge.
Do not use the unit and its accessories if the required values are not dis­
played or if the functions are not fulfilled.
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7 Technical description
7.1 Trouble shooting

. NOTE!
If the faults cannot be corrected with the help of this table please contact our ser­
vice department or return the device for repair.
' Do not attempt your own repairs!

Fault/error Possible cause Corrective action

Device does not work

Power switch not on

Power supply not connected

Tool not in working position

'Actuate power switch

'Connect power supply

'Angle the tool to working position

Motor runs, spindle does not rotate

Belt is torn

Belt incorrectly positioned

Loose belt

'Replace belt

'Install belt correctly

'Tighten belt
Wrong tool direction of rotation Belt incorrectly positioned. 'Insert the belt correctly.

Unsatisfactory working results.

Insufficient belt tension

Worn tool

Power supply not within device spe­
cification

'Retighten or replace belt

'Replace tool

'Check in-house power supply

Tool not in the field of view
Borescope not correctly in place
Borescope guide not orientated cor­
rectly
Tool not in working position

'Correct
'Correct orientation
(see section. 5.3)
'Adjust working position

Increased running noise during
operation Wear of spindle bearing 'Return device to the factory for repair
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7.2 Technical Data
. NOTE!

For technical data of the individual engine kits, see the corresponding
supplemental sheets (BB-T 023-xx).
For the general overview of the available grinding tools, refer to the list­
ings in the following supplemental sheets:
Z GA-T 055: Gindling tools for the Blending Scopes TBS-8 series.
Z GA-T 056: Gindling tools for the Blending Scopes TBS-10 series.
Z GA-T 057: Gindling tools for the Blending Scopes TBS-11 series.

7.2.1 Technical data of power supply unit

Model Designation Input voltage
Output
voltage
V (DC)

Frequency

Hz

Power
consumption

VA

Current
rating
mA

5000249512 Power supply 100 - 240 VAC 24 VDC 50 / 60 max. 40 max. 620

5000249511 Control unit 24 VDC 0 - 24 VDC - - -

. NOTE!
Can also be operated with 115V / 400Hz !

Electric safety to: 2006/95/EG

Electromagnetic compatibility (EMC) to 2004/108/EG

Degree of protection against the ingress of water IP 20 (not protected

Explosion protection This device is not protected against explosions
(Do not operate this device in ignitable atmosphere)

Weight of power supply 170 gr

Weight of control unit 170 gr

Dimensions (W x H x D) of power supply 40 mm x 125 mm x 75 mm

Dimensions (W x H x D) of control unit 57 mm x 36 mm x 115 mm

In conformity with directives 2006/95/EG and 2004/108/EG only if the product is identified
with this symbol.

7.3 Operating, storage, transport and shipping conditions
Operating conditions -5 C to 50 C , 10% to 90% rel. humidity
Storage, transport and shipping conditions - 40 C to + 70 C , 10% to 95% rel. humidity

. NOTE!
To avoid damage when you ship or transport the products we recommend using the original packaging material.



Manufacturer:

according to the EU Machinery Directive 2006/42/EG, Annex II, 1.A

EC declaration of conformity

Richard Wolf GmbH,
Postfach 1164
Pforzheimer Straße 32
75438 Knittlingen

Description and identification of the machinery:

Product / Article:

Type:

Schleifgerät Blending Scope TBS
511074003

Project number: 249,062
Project name: Blending Scope TBS-11/74
Commercial name: Schleifgerät Blending Scope TBS

It is expressly declared that the machinery fulfils all relevant provisions of the following EU Directives:

EU Machinery Directive 2006/42/EG2006/42/EG:2006-05-17

(Electromagnetic compatibility) Directive 2004/108/EC of the European Parliament and of the Council of

15 December 2004 on the approximation of the laws of the Member States relating to electromagnetic

compatibility and repealing Directive 89/336/EEC

2004/108/EG:

Reference to the harmonised standards used, as referred to in Article 7(2):
Safety of machinery - General principles for design - Risk assessment and risk reduction (ISO

12100:2010)

EN ISO 12100:2010-11

Reference of the other technical standards and specifications used:
Industrial, scientific and medical (ISM) radio-frequency equipement; Radio disturbance characteristics -

Limits and methodas od measurement

EN 55011:1998 + A1

Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissionsEN61000-3-2:2006-04

Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations

and flicker in public low-voltage supply systems, for equipment with rated current <=16 A per phase and

not subject to conditional connection

EN 61000-3-3:1995-01+A1

Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for industrial environmentsEN 61000-6-2:2005

Place, date SignatureSignature

Knittlingen,  16.01.2013

Jürgen Folwerk Heiko Sailer

Leiter QualitätsmanagementBereichsleitung Forschung und

Entwicklung
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Manufacturer:

according to the EU Machinery Directive 2006/42/EG, Annex II, 1.A

EC declaration of conformity

Richard Wolf GmbH,
Postfach 1164
Pforzheimer Straße 32
75438 Knittlingen

Description and identification of the machinery:

Product / Article:

Type:

Schleifgerät Blending Scope TBS
508022001;508036001;508036002;508046002;510036001

Project number: 249,090
Project name: Blending Scope TBS-8/22 TBS-8/36 TBS-8/46
Commercial name: Schleifgerät Blending Scope TBS

It is expressly declared that the machinery fulfils all relevant provisions of the following EU Directives:

EU Machinery Directive 2006/42/EG2006/42/EG:2006-05-17

(Electromagnetic compatibility) Directive 2004/108/EC of the European Parliament and of the Council of

15 December 2004 on the approximation of the laws of the Member States relating to electromagnetic

compatibility and repealing Directive 89/336/EEC

2004/108/EG:

Reference to the harmonised standards used, as referred to in Article 7(2):
Safety of machinery - General principles for design - Risk assessment and risk reduction (ISO

12100:2010)

EN ISO 12100:2010-11

Reference of the other technical standards and specifications used:
Industrial, scientific and medical (ISM) radio-frequency equipement; Radio disturbance characteristics -

Limits and methodas od measurement

EN 55011:1998 + A1

Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissionsEN61000-3-2:2006-04

Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations

and flicker in public low-voltage supply systems, for equipment with rated current <=16 A per phase and

not subject to conditional connection

EN 61000-3-3:1995-01+A1

Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for industrial environmentsEN 61000-6-2:2005

Place, date SignatureSignature

Knittlingen,  16.01.2013

Jürgen Folwerk Heiko Sailer

Leiter QualitätsmanagementBereichsleitung Forschung und

Entwicklung

Page 1 / 1

waltert
Rechteck

waltert
Rechteck


