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1

1.1

1.2

General information

The operating instructions provide all information on the proper operation of the dial
indicator and  precision indicator tester MFP  100/MFP 100 BV.
The dial indicator and precision indicator tester MFP 100 is equipped without auto-
matic image processing unit and the MFP 100 BV is equipped with automatic image
processing unit.

NOTE

Dial indicator and precision indicator tester MFP 100/MFP 100 BV are also referred to

by the short name MFP 100 or MFP 100 BV.

Information about the operating instructions

The dial indicator and precision indicator tester MFP 50 has been developed and
manufactured by Feinmess Suhl GmbH. Before actually using the device, it is imper-
ative to read the operating instructions carefully. This document has to be always
available at the machine. The instructions allow for a quick understanding of the tech-
nical details and include all necessary information about safe and professional oper-
ation of the dial indicator and precision indicator tester MFP 50. The operating
instruction includes technical data, a technical description, information about com-
missioning, operation and maintenance. Dimensions and weight specifications are
valid as of the publication date of these operating instructions. They may vary in detail
from the relevant design of the dial indicator and precision indicator tester MFP 50
without changing the basic factual information and lose their validity. Deviations from
statements in text or images depend on particular configuration and accessories of
the dial indicator and precision indicator tester MFP 100, so no claims can be as-
serted as a result of such deviations. The dial indicator and precision indicator tester
MFP 100 is only designed for the area of use specified in the operating instructions.
The manufacturer cannot recognise any claims which are the result of improper op-
eration and insufficient maintenance. The appendix includes separate documentation
of modules. These and all other supplied documents have to be considered.

Use within the intended fields of application

The operational safety of the dial indicator and precision indicator tester MFP 100
and MFP 100 BV is only guaranteed if used properly according to information in these
operating instructions.

The MFP 100/MFP 100 BV may be operated

A only in adherence to the information provided in chapter 3 "Technical data",

A exclusively for the testing of the measuring and test devices listed in these
operating instructions using the stated additional components.

A Only install the dial indicator and precision indicator tester MFP 100 and MFP
100 BV in air-conditioned rooms according to specifications by Feinmess
Suhl GmbH

Every other use is considered to be non-intended use. The operator is solely liable
for all resulting damages.

Page: 8
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1.3 Warranty and liability

Fundamentally, the manufacturer's "General Sales and Delivery Conditions" apply.
You can download these at www.feinmess-suhl.de.

Warranty and liability claims in the event of personal injury or damage to the machine
shall be excluded, if they are based on one or more of the following causes:

A

A

Improper use of dial indicator and precision indicator tester MFP 100/MFP
100 BV

Improper installation, commissioning, operation and maintenance of dial indi-
cator and precision indicator tester MFP 100/MFP 100 BV

Changes to dial indicator and precision indicator tester MFP 100/MFP 100
BV or the required additional components

Improper connection of dial indicator and precision indicator tester MFP
100/MFP 100 BV and necessary additional components

Non-adherence to the information contained in the operating instructions
Incorrect repairs

MFP 100/MFP 100 BV Edition 11.2022 Page 9
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Conf4104_20200225 . . FMs
- EC Declaration of Conformity L

We declare herewith
Feinmess Suhl GmbH

Pfltschbergstralte 11
98527 Suhl

that the measuring device detailed below has been developed and manufactured based on applicable
regulations for this measuring device in the European Union.

This declaration becomes void if the measuring device is put to improper use and if changes are carried out
which have not been agreed in writing with Feinmess Suhl.

Name of the device: Universal Dial Gage Checker MFP with and without automatic
video processing unit and control unit PU 41 motion
MFP100, MFP100 BV
Series 76 4104

Date of manufacture: 2020-02-25

Applied directives and standards: EC Machinery Directive 2006/42/EC
Directive on the use of certain dangerous substances 2011/65/EU
(RoHS 2, according to 2017/2102/EU)
Safety as per EN 61010-1:2010
Directive 2014/30/EU to electromagnetic compatibility (EMC)
Emitted interference as per EN 61326-1:2013
- AC- Connection EN 55011
- AC- Connection EN 61000-3-2:2014
- AC- Connection EN 61000-3-3:2013
- Housing EN 55011
Interference immunity (EMI) as per EN 61326-1:2013 at housing
(basic EMC environment)
- Electrostatic discharges EN 61000-4-2:2009
- High-frequency radiation EN 61000-4-3:2006
- Fast transient (burst) EN 61000-4-4:2012
- Surge voltage (surge) EN 61000-4-5:2006
- High-frequency inflow EN 61000-4-6:2007
- Main voltage dips and interruptions EN 61000-4-11:2004
Law about the provision of products on the market (product safety
law) dated 8.11.2011

Authorised representative: Feinmess Suhl GmbH
R&D department EL
Pfltschbergstraiie 11
D-98527 Suhl

Date/signature Suhl, 2020-02-25 . Blondin

naging Director

Feinmess Suhl GmbH, P.O. Box 10 01 04, 98490 Suhl, Telephone (03681) 3810, Telefax (03681) 381105
Internet email:info@feinmess-suhl.de, http:/www.feinmess-suhl.de

Page: 10 Edition 11.2022 MFP 100/MFP 100 BV
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2
2.1

Safety related regulations

Standards and directives

The MFP 100 and MFP100 BV is manufactured according to the currently applicable
engineering standards and the recognized safety-technical requirements. Feinmess
Suhl GmbH considered the following European directives and norms during the de-
velopment, design and production of the device:

A Machinery Directive 2006/42/EC dated 17.05.2006

A Product Safety Law (ProdSG) dated 8th November 2011 (BGBI. | p. 2178,
2179; 2012 1 p. 131)

A Electromagnetic compatibility of Electric and Electronic Products 2014/30/EU
dated 26.02.2014

A Low-Voltage Directive 2006/95/EC dated 16.01.2007

Applied harmonised standards, specifically

A DIN EN-ISO 12100
“Safety of Machinery - General principles for design - Risk assessment and
risk reduction (1ISO 12100:2010), German version EN ISO 12100:2010
A DIN EN 602041
"Safety of machinery - Electrical equipment of machines"
A DIN EN 13849
"Safety of machinery - Safety related parts of control systems"
A EN61326-1:2013
Electrical equipment for measurement, control and laboratory use - EMC re-
quirements
A DIN EN 61010-1 Safety requirements for electrical equipment for measure-
ment, control and laboratory use
A DIN EN 414
"Rules for the drafting and presentation of safety standards"
A ASRG6
“Technical Rules — Room temperatures®
A BGV A3
Accident prevention regulation "Electrical measuring devices and equipment”
A BGV A8
“Safety and health protection signage in the workplace*

All information with regards to safety refer to the currently applicable regulations of
the European Union. For other countries, please adhere to the relevant laws and local
regulations. In addition to the safety notes in these operating instructions, please
consider and adhere to the generally applicable regulations for accident prevention
and environmental protection. All information in these operating instructions have to
be adhered to absolutely.

MFP 100/MFP 100 BV Edition 11.2022 Page 11
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2.2

2.3

2.4

General safety measures

A

The dial indicator and precision indicator tester MFP 100/MFP 100 BV may
only be used as intended.

The operating instructions must be readily available for the personnel.

All safety notes in these operating instructions and in all other documents
have to be considered and adhered to.

The dial indicator and precision indicator tester MFP 100 and MFP 100 BV
may only be installed, operated and maintained by trained and instructed ex-
pert staff. The personnel has to have read and understood the operating in-
structions.

Please adhere to the relevant provisions for work safety and environmental
protection during transport, assembly and disassembly, operation, service
and maintenance.

The MFP 100/MFP 100 BV has to be de-energised prior to any maintenance
(maintenance, repair, cleaning).

Staff requirements

i

A

The MFP 100/MFP 100 BV may only be installed and commissioned by
trained, authorised and safety-technically instructed staff.

The MFP 100/ 100 may only be installed, assembled, operated and main-
tained by trained and instructed professional staff.

The personnel has to have read and understood the operating instructions.

Please adhere to the relevant provisions for work safety and environmental
protection during transport, assembly and disassembly, operation, service
and maintenance.

The operating staff require general knowledge of the operating software.

Transport, installation and commissioning require-
ments

The MFP 100/MFP 100 BV is a precision device. It may only be transported, installed
and stored with utmost care.

The following measures have to be observed:

A
A

A

Protect transport boxes against external influences.

Please check the arrows to ensure correct positioning and installation when
putting the transport box down.

The basic device and the assemblies have to be protected against dirt, hu-
midity and temperature fluctuations.

The work processes for transport safeguards detailed in the operating in-
structions have to be adhered to prior to every transport of the dial indicator
and precision indicator tester.

Page: 12
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A After proper installation of the device components, the transport safeguards
have to be removed prior to commissioning in the specified order and stored
in a safe location.

A The installation location has to be selected according to the requirements for
air-conditioned rooms. The environmental conditions have to be ensured in
line with the information provided in the operating instructions in chapter 3
"Technical data".

A Pull the mains plugs prior to every assembly or disassembly.

A Use the packing boxes and materials from the original packaging for any
transport over longer transport distances; the original packaging should thus
be looked after well and be stored for later use.

MFP 100/MFP 100 BV Edition 11.2022 Page 13
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2.5 Safety labels

251 In the operating instructions

CAUTION

Type and source of hazard!
Dangers with low risk, which have light or medium injury as a consequence or lead
to property damage. Measures to avert the hazard.

ATTENTION

Type and source of hazard!
Dangers with risks which lead to property damage. Measures to avert the hazard.

CAUTION
Warning against possible hand injuries

ATTENTION
Warning against possible accident and injury risks due to electricity

NOTE
Application tips, important general information

DANGER

Type and source of hazard!
Dangers with risks which lead to environmental damages. Measures to avert the hazard.

NOTE
Important information about environmental protection

i
@

25.2 On the device

No security identifiers are fitted to the device.

Page: 14 Edition 11.2022 MFP 100/MFP 100 BV
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Technical data

3
3.1

Technical data
Basic device MFP 100

Measuring parameters Unit
Measuring range >101.6/4 mm/inch
Grid constant of the scale 8 um
Linear expansion coefficient of the scale 0.5x 108 K? -
Resolution in connection with motor control |0.004 um
unit PU41motion 0.00016 mil
Linear measuring deviation MPEe: 0.2um +3x10°xL um
Reversal range <0.2 pHm
Repeatability (range) <0.1 pHm
Setting uncertainty of motor drive <0.1 pHm
Dial face diameter >25 to 100 mm
Positioning speed maximum 1 mm/s
Dimensions (W x D x H) 315 x 200 x 610 mm
Weight approx. 48 kg
Humidity (non-condensing) 50 £20 %
Length of connection cable 1 m
Storage temperature (non-condensing) 15-45 °C

Tab. 1:

Technical data (basic device MFP 100)

NOTE

The information for measuring accuracy is applicable for a room temperature of 19.5 °C

to 20.5 °C.

MFP 100/MFP 100 BV
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3.2 Control unit PU41motion
Parameter Unit

Input voltage power supply 110 - 240 V AC

Euro plug Type C

Supply frequency 47 - 63 Hz

Length of connection cable 15 m

Input voltage PU41motion 24 VvV DC

Safeguard in control unit 2.5A A (inert)

(firmly fitted)

Protection class IP 20 -

Operating temperature +10 - +40 °C

(non-condensing)

Storage temperature 0-60 °C

(non-condensing)

Dimensions (LxXWxH) 200 x 110 x 100 mm

Weight 1.05 kg

Tab. 2: Technical data (control unit)

3.3 Basic device with automatic image processing unit

MFP 100 BV
Parameter Unit
Dimensions (W x D x H/Hmax) 400 x 460 x 700/790 mm
Weight approx. 62 kg
Length of connection cable camera 2.5 m
Input voltage connector power pack lighting | 110 — 240 V AC
24V/500mA 47-63 Hz
Output power connector power pack 12 (24V/0.5A)
Length of connection cable incl. extension [2.5 m

Tab.3: Technical data (MFP 100 BV)

Additional “Technical data” refer to chapter 3.1 (analogue MFP 100).

Edition 11.2022
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3.4 Requirements concerning installation and measuring
location
Parameter Unit
Low vibration space um
Vibration <0.1 for 8 to 63 Hz
Low vibration space ms2
Vibration acceleration <0.01 for 16 to 200 Hz
Dust-free room pm
Dust particles 05to5b <100 units/cm
Air-conditioned room
Room temperature 20 0.5 °C
Relative humidity <55 %
Air speed <0.1 ms?

Tab. 4. Requirements concerning the installation location

NOTE
ﬂ Avoid direct heat radiation!
Avoid direct light from other sources!

MFP 100/MFP 100 BV Edition 11.2022 Page 17
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4
4.1

Technical description

Name plates

The following type signs are fitted on the dial indicator and precision indicator tester
MFP 100/MFP100 BV.

Steinmeyer Feinmess Suhl GmbH

v Made in Germany

76 4104:106

1CE

Fig. 1 Type sign basic device MFP 100
Steinmeyer Feinmess Suhl GmbH
Made in Germany
76 4104:263
/@i c € Serien-Nr.
— 266430

Fig. 2 Type sign basic device MFP 100 BV

Steinmeyer Feinmess Suhl GmbH

Made in Germany
EMS 76 4104:980

g c € Serien-Nr.
— 199 999

Fig. 3 Type sign joystick

— Feinmess Suhl GmbH
Steinmeyer .
== /F PU41 motion

PN: 76 6646:020.20 —

SN: c €

DC Input: 24V | 3A Made in Germany

Page: 18
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4.2

Fig. 4 Type sign control unit PU41motion

e — Feinmess Suhl GmbH
Steinmeyer

—T/ PU41 motion

PN: 76 6646:020.20 —

SN: c €

DC Input: 24V | 3A Made in Germany

Fig. 5 Type sign control unit PU41motion with additional module

— Feinmess Suhl GmbH
Steinmeyer . .
s / = Induktiv-Nachriist

o )it
PN: 76 6646:093.25 ‘wmm
SN: 00001 C€

Input: Tesa / Mahr wmade in Germany

Fig. 6 Type sign of additional module control unit PU41motion

Area of application

The dial indicator and precision indicator tester MFP 50 is used for testing and cali-
bration of:

Dial indicators as per DIN 878 and DIN EN ISO 463
Precision indicators as per DIN 879

Lever gauge measuring devices as per DIN 2270
Inductive sensors

Incremental distance callipers

Digital dial gauges

Two-point bore gauges

I o P P P P

Testing based on other standards is possible. Test pieces with other operating prin-
ciples (e.g. inductive, capacitive or incremental) can be tested. The control, display
of measuring values and analysis is done by a PC with relevant software.

The entire test position consists of the following main groups:

A Basic device MFP 100 with mounts for the test piece

A Lighting, camera bracket and camera (only for MFP 100 BV with image pro-
cessing unit)

A Control unit PU41motion

A Joystick

A PC and operating software (description in separate operating instructions)

MFP 100/MFP 100 BV Edition 11.2022 Page 19
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4.3
4.3.1

Basic device MFP 100

General information

The basic device MFP 100 shows the device design without automatic image pro-
cessing unit and includes the mount option for the test piece, a motor-driven highly
accurate measuring sleeve and a solid measure serving as a normal.

The mount for the tests piece necessary for the test process is positioned and held
in the dovetail guide. Underneath it, there is the motor-driven measuring sleeve which
is integrated into a highly accurate measuring system with a grid space of 8um. The
configuration is designed in such a way that the test piece and normal are always
arranged in alignment with each other. This prevents tilt errors of the first order.

The adjustment signals to move the measuring sleeve are sent via a control unit and
can be influenced in terms of direction and speed using a joystick.

The lower end position of the measuring sleeve is used as reference signal for the
orientation. The measuring sleeve movement includes an overload protection (ap-
prox. 65N under tension and pressure).

The control unit divides the signals of the measuring system using an interpolator in
steps of <0.01um. Furthermore, this allows the control of the measuring sleeve via
PC software, including data transfer of the position of the normal and of measuring
means with electronic interface to a suitable PC software.

A PC or Windows Tablet computer with suitable software is necessary to display the
measuring values of the measuring sleeve.

The test process of standard analogue dial indicators and precision indicators is
based on the visual setting of the indicator of the test piece to a scale line of its scale
by moving the measuring bolt of the test piece using the measuring sleeve. The
setting is carried out manually using the joystick. For the indicator coverage, the
measuring value of the normal is read.

For the test of measuring means with electronic interface, there is also the option to
position the sleeve automatically at the test points and to transfer the measuring val-
ues when using suitable PC software.

Page: 20

Edition 11.2022 MFP 100/MFP 100 BV



A
Steinmeyer

r———
Feinmess Suhl Technical description

4.3.2 Configuration of the basic device MFP 100

The following image shows the essential components of the basic device.

3
4
2
1
Fig. 7 Configuration of the basic device
1 Device body basic device 3 Dovetail guide to mount
the test piece
2  Measuring sleeve 4 Mount with fixed test piece
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4.4

Basic device with automatic image processing unit
MFP 100 BV

An image processing carrier is fitted in front of the basic device MFP 100 which in-
cludes the lighting and also the integrated camera. The carrier can be pushed to the
side to better equip the basic device. Using a manual height adjustment, the camera
can be aligned to the position of the test piece.

The test process is based on automatic detection of the coverage degree of the indi-
cator of the test piece with specifiable scale marks (refer to software documentation
“Dialtest”). The camera integrated into the lighting unit registers with the help of the
PC’s image recognition software the indicator position for the measuring device to be
tested.

A transfer of the measured value from the precision position encoder MFP 100 BV
occurs when the indicator aligns with a scale mark of the test piece’s division.

Subijective error influences such as possible reading error when using the basic de-
vice MFP 100 fully manually are prevented during automatic image processing
thanks to more precise reads and more exact and faster analysis.

The image recognition software furthermore enables the automatic reading of digital
displays on measuring devices without data output.

l\/l R M‘
." L0

i

& >
\/ . \Q
o T 5
Fig. 8 Basic device and automatic image processing unit
1  Control unit PU41motion 4 Mount with fixed test piece
2 Image processing carrier 5  Joystick
3 Basic device MFP 100
Page: 22 Edition 11.2022 MFP 100/MFP 100 BV
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The term “automatic image processing unit’” shortened as “BV” is used as general
description and can also include the image processing software.
The image processing carrier includes the base plate, the lateral movable height ad-
justment as well as the lighting unit. In Fig. 9 the position at the left stop, the prepa-
ration setting is displayed. If the height adjustment is positioned at the right stop, then
it is opposite to the test piece in working position.

The lighting unit includes the lighting with integrated camera as well as the carrier
plate fitted to the lighting.

The lighting unit is adjustable towards viewing direction of the camera using a slide.

2 ¥ °
= 4
g R
— 5
6
@
7
1
|
= 8
Fig. 9 Image processing carrier and its components
1 Image processing carrier 5 Slide in clamp as part of 2
2 Lighting unit as part of 1 6  Carrier plate as part of 1
3  Lighting as part of 2 7  Height adjustment as part of 1
4  Camera integrated in 3 8 Base plate as part of 1
MFP 100/MFP 100 BV Edition 11.2022
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4.4.1

4.5

Interfaces of the control unit PU41motion (rear side)

The interfaces of the PU41motion refer to the following image:

1 2 3
A — M
& & Jw CIaE
4 ‘/ o | X1 X2 Temp Digital ioyffn\g\
‘Q @—1516
@ 117

Power

5—A©

usB

| — | e | o [ | | c—

7

6 8 9 10,11,12 13,14

Fig. 10

Rear side of control unit PU41motion
1  Slot motion controller 1 9  EIA-422 Measuring inputs Y2
2 Slot motion controller 2 (optional) 10 Temperature measuring input 1
3 Slot motion controller 3 (optional) 11 Temperature measuring input 2
4 Inductive measuring input (B): Variant 12  Temperature measuring input 3
1 =Mabhr; Variant 2 = Solartron (op- 13  Communication connection (USB 2.0)
tional, cannot be combined with 5) left: Full Speed (FS) mini B 5 pin
5 Inductive measuring input (A): Variant 14  Communication connections (USB
1 = Tesa; Variant 2 = Marposs (op- 2.0)
tional, cannot be combined with 4) right: Hi-Speed (HS) mini B 5 pin
6  Incremental measuring inputs X1 15  Joystick input, emergency stop, trig-
7  Incremental measuring inputs X2 ger input
8 EIA-422 Measuring inputs Y1 16  Digital measuring input (RS232)

17  Power connection (24DC)

Control unit PU41motion

The following control system functions are realised with the control unit PU41motion:

A
A
A

A

Positioning of the measuring sleeve with measuring system

Analysis and processing of the measuring signals

Communication with analogue, incremental test means connected via a digi-
tal interface

Communication with the PC via USB

Power supply via a mains adapter.

The control unit PU41mottion includes a basis board with micro controller and inter-
polators, a board with motion controller, a board to provide different interfaces and,
as an option, also a board for inductive measuring probes.

Page: 24
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45.1 PU41motion (front side)

On the front side, there is an on/off switch for the device and the power LED which
shows the operating state.

NOTE
ﬂ Single short presses start the device. If a fault should be present, then the LED on
the front side flashes. For more information, please refer to chapter Error messages.

NOTE
ﬂ Long presses (>2s), switches the device off. The device acknowledges this with brief
flashing.

PU<=! MIOTION

2
—

Fig. 11 Front side of control unit PU41motion

4.5.2 Pin assignment

ATTENTION

Danger of the test pieces’ destruction due to incorrect pin assignment!

The connection of test pieces with other pin assignment can lead to the test pieces
destruction. When connecting, pin assignment has to always be observed.

’

Sensor connection (incremental interfaces X1, X2, Y1, Y2)

ATTENTION

Danger of destruction of connected test pieces or measuring systems.

The sensor connections are not suitable for “plug and play”. Please always switch off
the device before connecting or removing a measuring system.

The incremental interface with the following configuration is available for the connec-
tion of incremental encoders with 1Vpp/ 11pApp/ TTL signals:

MFP 100/MFP 100 BV Edition 11.2022 Page 25
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15 pin D-SUB socket
B 1
ez
| 15 g
Pin 1VF;E)2§X1/ 11p),?2)(X1/ TTI\_(Z()Yll Description
1 Sin+ Sin+ A+ Signal 1 (normal)
2 ov ov ov Supply reference
3 Cos+ Cos+ B+ Signal 2 (normal)
4 Vee Vee Vee Suppl +5Vdc
5 n.c. n.c. n.c
6 n.c. Ischirm n.c. Cable inner shield
7 Ref- Ref- Z- Reference-Index-Signal (inverted)
8 n.c. n.c. n.c
9 Sin- Sin- A- Signal 1 (inverted)
10 ne. ne. OV-Sens Sens-liqe reference (bridged with OV in
measuring sensors)
11 Cos- Cos- B- Signal 2 (inverted)
12 ne. ne. Ve SENs sens-line Vcce (bridged with Vcc in measur-
ing sensors)
13 n.c. n.c. n.c
14 Ref+ Ref+ Z+ Reference-Index-Signal (normal)
15 n.c. n.c. n.c
G Shield Shield Shield Cable outer shield on enclosure
Tab.5: Assignment incremental interfaces

The change of inputs to 1Vpp or 11uApp is normally done automatically by the control
unit. Alternatively, this is possible by a superordinate software such as Dialtest or
“FMS Connect”.

1Vpp/
A
A
A

A
A
A

11pApp (without terminating resistors)
Channel guantity: 2 (identifier X1/ X2)
Fuse: 250mA (per channel)
Signal type: 1Vpp and 11pA

(can be detected automatically when switching on)
Input frequency: 260kHz

Reference point support
Support point correction with up to 200 correction values

RS422-TTL (without terminating resistors)

Page: 26
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A Channel quantity: 2 (identifier Y1/Y2)
A Fuse: 250mA (per channel)
A Input frequency: 1IMHz (minimum)
A Signal type: Single - as well as difference
A Evaluation: 4 edges
A Reference point support
A Support point correction with up to 200 correction values

RS232-interface (digital measuring tools)

The digital interface is used to connect measuring devices (dial gauges, measuring
value displays and similar) using a RS232-connection.

Sub-D-plug 9 pin

1 3
coo00O0
DD
=] 9

Pin allocation

Function

RxD

TxD

DTR

GND

RTS

© [0 N 0| bW DN|PEP

Housing

Outer shield

Tab. 6:

Assignment of digital measuring tools

The protocols listed in the following table are implemented in the control unit. The
used data protocol can be set using a superordinate software such as Dialtest or
“FMS Connect”.

The standard setting of the index is 0.

MFP 100/MFP 100 BV
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Index Identifier PU41motion Comment

0 Sylvac simplex X (#)
1 Sylvac duplex X #)
2 Mahr 1083/1085 X *)
5 IBRit-md1 X #)
6 Mahr Extramess 2000/2001 X (#)
7 Millitron 1240 X *)
8 Millitron 1500/1501/1503 X *)
9 Millimar S1840 X *)
10 OPTIMAR 100pbs (V.1) X #)
11 Heidenhain ND287 X (#)
14 SYLVAC D100S X *)
15 Solartron DR600/700 X *)
22 FMS ABCS X *)
23 FMS PU23 X #)
48 Millimar C1210/C1245 X *)
57 SIOS-LASER X *)

(*) implemented (#) implemented and fully tested

Tab

L7

Implemented protocols

Joystick socket (Joy/ Trig)

A joystick has to be connected for manual and automatic control. For further details
refer to chapter 4.6 Joystick on page 33.

Motor control (M1)

The motor is controlled via the D-SUB 26 pin HD socket and the end position switch.
The control cable has to be connected to socket M1 since the function cannot be
guaranteed otherwise. Details to assign the socket can be found in the Pu41motion

instructions.

> P P P D

Maximum axes number:
Interface:
Control;

Supply:
Interface:

1
CAN

Faulhaber MCBL3003 P CF (CANopen with

Faulhaber CAN)
24V, 3Acont
D-SUB 26pol HD socket

Page: 28
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Temperature measuring inputs (T1, T2, T3)

Suitable temperature sensors are listed in chapter 9.3 Accessories and complemen-
tary units on page 73.

A Channel quantity: 3 (Identifier T1/ T2/ T3)

A Fuse: 40mA (per channel)

A Signal type: Digital

A Adjust linearisation for each input separately via EEProm in sensor.

MFP 100/MFP 100 BV Edition 11.2022 Page 29
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Inductive measuring input (A/B) - optional

The inductive measuring input can be converted in assignment and configuration per
software (e.g. Dialtest or “FMS Connect”). The following configurations are available:
Mahr, Tesa, Solartron, Marposs

A Resolution adjustable
A Measuring path approx.

1um/ 0.1um
+/- 2mm

Lumberg KGR50/6
S
QY
(/)
Pin Mahr Tesa ‘ Solartron Marposs
Variant 1 (B) Variant 1 (A) Variant 2 (B) Variant 2 (A)
1 5Veff. 19.4kHz 3Veff. 13kHz 3Veff. 5kHz 3.5Veff. 7.5kHz
Sensitivity
2 192mVV/mm Mass 3Veff. 5kHz 3.5Veff. 7.5kHz
Sensitivity
3 Sensitivity 73.75mV/V/Imm
192mV/V/imm Input impedance
2km
4 Mass Mass Mass
o Sensitivity

fggrsr:i'/‘;@’mm 287.5mV/V/mm
5 5Veff. 19.4kHz 3Veff. 13kHz . Input load: Parallel

Input impedance .

10km switch

1Mm|| 360pF
Tab. 8: Inductive measuring inputs
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4.5.3 Standard configuration in delivered condition
Motor parameters

Operating mode: High speed (the motor positions with the help of the integrated en-

coder)

A Speed:

A Acceleration:

A Positioning accuracy:
A Homing:

Measuring system (X1)

A Resolution:
A Unit:
A Graduation period:

A Reference point processing:

A Support point correction:

Measuring system (X2, Y1, Y2)

A Resolution:
A Unit:
A Graduation period:

A Reference point processing:
Temperature (T1, T2, T3)

A Resolution:
A Correction value:

Digital measuring tools (RS 232)

A Index

1 mm/s

10 mm/s2

0.01 pm

after end position

0.00001 mm (0.01pm)
mm (not changeable)
8 um

Off

after end position

0.00001 mm (0.01um)
mm (not changeable)
1mm

Off

0.00 °C

Adjusted during calibration (if required)

0 = Sylvac Simplex

MFP 100/MFP 100 BV
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45.4 Software “FMS Connect”

The software “FMS Connect" is provided on a USB stick for the control unit
PU41motion. This can be used for simple measuring value display, for configuration,
the device test as well as in service case.

=% Device Manager - Prazisior ysteme der Feinmess Suhl [V 1.0.7838.26235] X

DE FMS Connect

Dial gauges and precision Dial gauges and precision Plug Gauge Test Instrument
indicator testing device MFP30 W indicator testing device MFP100 BMD-P 130

—— - = ‘ - ' ‘
Small linear measuring tool KLM Linear measuring tool LM 300 Linear measuring tool LM 600
"E -
A

Steinmeyer o

ll —

FMS

-—~;¢:;; —
— ‘7 Don't ask me again O

Fig. 12 Start screen “FMS Connect”

=5 FMS Connect - PU41 motion = O X

i 5 Steinmeyer
Measure ""{‘, Settings ===_* FMS Connect

Kanal X1

0,000030

Min: o,000000mm Max: @,00005emm

Absolute
_ \ 2 1,000 1) S

Relative

PU41 motion ComM4

Fig. 13 Software “FMS Connect” with PU41motion
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4.6 Joystick

The joystick is used to move the measuring sleeve.
Quick adjustment can be achieved by holding down the fire button (refer to Fig. 14).

Left and right joystick button can be used as trigger for software functions.
N 3

2 — =

Fig. 14 Joystick

1 Transfer of measured values (Dialtest) 3 Increase of movement speed
2 Movement of measuring sleeve 4  Measurement STOP (Dialtest)

NOTE
ﬂ The device is in emergency stop if the joystick is not connected. No movement of the
measuring sleeve is possible.

4.7 Analysis computer

A Windows PC is required to use the display, control and evaluation software.
The software Dialtest or “FMS Connect” can also be used on computers with
touchscreen.

The camera MFP 100 BV has to be connected to the PC with a minimum USB 3.0
interface.

A USB 2.0 interface is sufficient for the connection to the control unit PU41motion.
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4.8 Optional additional equipment to mount two point in-

ternal measuring devices

The optional additional equipment (refer to chapter 9.3 Accessories and complemen-
tary units) allows the checking of bore measuring gauges with three-point centring,
which work according to the two-point process.

The following criteria of the test piece can be checked and analysed using this addi-
tional equipment:

A Transmission errors of the test piece

A Measuring errors of the test piece

The entire product description can be found in the separately supplied operating in-
structions for the additional equipment.
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5

5.1

Transport/packaging

ATTENTION

Risk of loss of the functional capability of the device!

Please note that the dial indicator and precision indicator tester is a high quality pre-
cision indicator tester.

Unpack the device and its components as well as accessories with the relevant care.
Please absolutely ensure to observe all specifications in these operating instructions,
especially all safety notes, when transporting the measuring device.

ATTENTION

Risk of damaging device components!

Damage to parts of the measuring device as well as instant loss of functional capa-
bility can occur due to improper transport and careless unpacking of the device and
its components.

Thus, transport the device and its components always with all its properly installed
transport safeguards. Avoid impact and shocks during transport. Keep the transport
packaging and transport safeguards for possibly further transports.

ATTENTION

Danger of damage to the measuring sleeve!

The measuring sleeve with precision glass scale and precision roller guides can be
damaged lastingly if the specified procedures are not observed.

When securing the measuring sleeve always follow the specified procedures.
Improper transport can cause damage to the measuring sleeve.

Avoid hard impacts and lateral loads to the measuring sleeve during transport.

ATTENTION

Risk of damage to the measuring and test device!

Device components can be severely damaged already prior to their first use due to
improper transport.

Only use the transport rod exclusively provided for this purpose when transporting
the dial indicator and precision indicator tester.

NOTE

The same safety measures are applicable for packing and further transport as for
unpacking and installing.

Unpacking

The dial indicator and precision indicator tester has to be unpacked immediately upon
receipt and checked for the following:
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5.2

5.2.1

A occurred transport damage
A proper delivery scope

A loose screw connections

A other defects

Creating a delivery log with the freight forwarder’s signature is essential. Complaints
have to be sent to the manufacturer or supplier immediately within 24 hours. If the
dial indicator and precision indicator tester is not immediately fitted after delivery,
then it has to be stored in a safe place. The ambient conditions must be considered
fully. For longer storage (>3 months), the general condition of the assemblies and the
packaging have to be checked regularly. If necessary, check and replace, if required,
the preservatives.

Packaging units MFP 100 and MFP 100 BV

The following packaging units are supplied:

A Basic device (wooden box)
Folding box with

Image processing carrier with camera and lighting (only MFP 100BV)
PU41motion

Standard accessory

Control unit incl. mains adapter and USB cable

Joystick

Plug socket strip

Software Dialtest, with USB stick

Keyboard (optional)

Mouse (optional)

I I D P P

And packaged separately:

A Analysis computer (optional)
A Screen (optional)

ATTENTION
Risk of damaging components!

To prevent damages, position transport boxes and packaging units in line with the
directional arrows placed on the packaging and only then unpack.

Transport box dial indicator and precision indicator tester

The packaging for the dial indicator and precision indicator tester is an adapted
wooden box with reinforcement and safety braces made from wood. Transport han-
dles are fitted to both sides. The box can be moved on a roller pallet. The accessory
assemblies are packaged separately and stored in a wooden box.

Page: 36
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Transport/packaging

The MFP 100 is supplied including all assembled transport devices as well as
transport rod in a packaging suitable for the precision device.

Fig. 15 Transport box for dial indicator and precision indicator tester - opened

5.2.2 Transport packaging image processing carrier (MFP 100 BV)

The transport packaging of the image processing carrier with camera and lighting of
the MFP100BYV is a folding box with adjusted foam inserts. The upper area includes
additional accessories (not shown in the image).
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Fig. 16 Transport packaging image processing carrier (MFP 100 BV)

5.2.3 Container for mounts

The necessary mounts for test pieces are placed into this wooden box with foam
insert and then closed

Fig. 17 Container for mounts (Standard accessory)
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5.2.4 Cardboard packaging for control unit PU41motion

The Pu4lmotion incl. mains connection and USB cable are packaged into the card-
board packaging. A USB stick includes the software driver, the operating instructions
and the software “FMS Connect”.

Fig. 18 Cardboard packaging for PU41motion (USB stick not shown)

5.2.5 Cardboard packaging for joystick

The joystick is placed into a collapsible box packaging with foam insert and then
closed.

Fig. 19 Cardboard packaging for joystick
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5.3

> B

Remove device from the transport box

Remove the foil carefully after opening the box. Then the transport rod is removed
from the holder in the transport box and guided through the hole in the transport box
until it reaches out of the device on both sides. For this, a plywood cover is unfolded

upwards first.

Fig. 20 Inserting the transport rod

CAUTION

Risk of crushing!

Hands are at risk of crushing during transport due to the basic device slipping on the
transport bar.

Thus, the basic device has to always be transported by two people using the
transport rod as an aid as well as with protective gloves and safety shoes. For this

purpose, keep the transport rod horizontal.

Page: 40
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Feinmess Suhl

1 |

e e S A

Fig. 21 Transport / remove device
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54 Take image processing carrier out of the transport box
(only MFP 100BV)

Fig. 22 Transport / remove image processing carrier

5.5 Removal of transport safeguards on the MFP 100

ATTENTION
Danger due to not dismantled transport safeguards!
Not dismantled transport safeguards can lead to damage to the basic device. Thus,

all transport safeguards have to first be removed after setting up and before installa-
tion and commissioning.
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Fig. 23 Transport, safeguard and fastening elements on the basic device

1 Dummy strip 5 Locking plate

2 Transport rod 6  Clamping screw locking plate
3 Fastening screws safety plate 7  Fastening screw dummy strip
4  Safety screws measuring sleeve

1. Pull transport rod from the transport bore of the measuring device, close
transport bore on both sides with a cover each (refer to Fig. 24). The covers
are provided with the standard accessories.

Fig. 24 Transport bores with inserted cover

2. Unscrew safety screw (marked in red) from bottom of the basic device using
an Allen key (refer Fig. 25 and Fig. 26)
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/a\ CAUTION

Risk of crushing!

ATTENTION

Risk of damage due to the device falling over!

Place the device on an anti-slip base and ideally have a second person tilt it, so that
the first person can loosen the safety screw.

> B

Fig. 25 Remove the safety screw of the measuring sleeve

Fig. 26 Safety screw of the measuring sleeve on the device bottom

1 Bottom plate basic device 2  Safety screw (red)
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3. Remove safety plate at the measuring sleeve (refer to Fig. 27)

Fig. 27 Securing the measuring sleeve

1 Clamping screw locking plate 3 Measuring sleeve
2 Fastening screw safety plate 4 Locking plate

— Hold measuring sleeve, loosen clamping screw and carefully set down
measuring sleeve (refer to Fig. 28)

— Loosen fastening screws of the safety plates and dismantle safety plate
(refer to Fig. 27).

Fig. 28 Loosen clamping screw of measuring sleeve
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5.6 Securing the measuring sleeve for transport purposes

ATTENTION
Danger due to not fitted transport safeguards!

The transport of the device without transport safeguards can lead to damage of de-
vice components. Thus, prior to each transport of the device generally all transport

safegu

ards have to be fitted.

1
2
3
4.
5
6

. Extend measuring sleeve approx. 23 mm from lowest position
. Put on safety plate
. Screw on safety plate with two fastening screws (Fig. 29)

Lift measuring sleeve approx. 0.5 mm into guide

. Clamp measuring sleeve with the clamping screw (refer to Fig. 29)

. Screw safety screw (marked in red) hand-tight into the bottom of the measuring
device (refer to Fig. 25 and Fig. 26)

Fig. 29 Secure the measuring sleeve with safety plate
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6 Assembly/installation

6.1 Preparatory works

The installation location has to be chosen carefully. Information about the environ-
mental conditions is provided in chapter 3.4 on page 17. The weight of the device
and the PC and screen have to be observed when selecting the measuring table as
well as the ergonomic arrangement.

NOTE
ﬂ Avoid light from other sources and reflections onto the test piece.

NOTE

ﬂ When installing the device, the measuring table height must be selected in such a way
that the operator can view the test piece at eye level. Only this allows for a fatigue-free
and parallax-free reading of the pointer position.

6.1.1 Basic device MFP 100 installation

ATTENTION

Risk of crushing!

Hands are at risk of crushing during transport due to the basic device slipping on the
transport bar.

Thus always transport the basic device with two persons wearing protective gloves
whilst holding it in horizontal position using a transport rod.

1. The basic device was removed from the transport box as described in chapter
0 on page 40 and placed on the horizontally aligned, anti-slip working base.

2. Then the transport safeguards were removed as described in chapter 5.5 on
page 42.

3. The two locking screws (oval-head screws from the delivery scope) have to be
screwed into the fastening bores of the safety plate (refer to Fig. 30)
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Fig. 30 Assemble locking screws

1 Measuring attachment 3 Locking screws
2 Measuring sleeve

4. The device has to be aligned in vertical position and supported so it cannot
wobble. For this purpose, 3 feet and 2 adjustment screws are fitted on the
bottom of the basic device for provision. (Refer to Fig. 31 and Fig. 32)

VFPIioo

Fig. 31 Device feet and adjustment screws
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Fig. 32 Provision of the adjustment screws

5. Insert measuring attachment on the guide of the measuring sleeve and fasten
with fastening screw (refer to Fig. 33)

Fig. 33 Assemble measuring attachment on measuring sleeve

1 Fastening screw 3 Measuring sleeve
2 Measuring attachment

6. Push on mount for the test piece onto the guide areas of the dovetail guide of
the basic device and clamp with clamping screw (refer to Fig. 34)
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Fig. 34 Assemble mount for test piece

1 Measuring attachment measuring sleeve 4  Clamping screw for mount fixing
2 Mount for test piece 5  Dovetail guide for mount
3 Clamping screw for test piece fixing

6.1.2 Assemble image processing carrier MFP 100 BV

1. Dismantle dummy strip at basic device

— Loosen three fastening screws at the dummy strip
— Remove dummy strip

Fig. 35 Dismantle dummy strip

1 Basic device 3 Fastening screws
2 Dummy strip

2. Remove the image processing carrier from the transport box as described in
chapter O on page 42.

3. Assemble and align image processing carrier at the basic device

— Screw on image processing carrier with three fastening screws (fastening
dummy strip) at the mount surface of the basic device (refer to Fig. 36)
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ATTENTION

Risk of damaging components!

Incorrect alignment of the basic device and the image processing carrier to each
other can lead to damage on the components due to tilting of the overall set-up. The

adjustment feet of the image processing carrier and the basic device are aligned in

such a way that a secure stand is ensured and thus a tilting of the overall set-up is
excluded.

e =

Fig. 36 Fastening of the image processing carrier onto the basic device

1 Height adjustment of the image pro- 2 Fastening screws
cessing carrier

— Align the adjustment feet of the image processing carriers to the adjustment
feet of the basic device and fasten with counter nut (refer to Fig. 37)

Fig. 37 Foot image processing carrier, adjustable

1 Foot, adjustable 2  Counter nut

— The necessary adjustment of the final stop is described in chapter 7.3.2 on
page 61.
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6.1.3 Assemble lighting unit to height adjustment

Remove the socket screw and the strain relief on the carrier plate for the lighting unit.
Push lighting unit onto the dovetail guide and position approx. in the centre. Tighten
clamping screw by hand. (Refer to Fig. 38). Reinstall the two-piece strain relief with
the cable on the carrier plate. Make sure there is enough loop in the cable to move
the slide.

PN ws

Fig. 38 Fasten lighting unit to height adjustment

1 Carrier plate at the height adjustment 4  Strain relief

2 Stop as apartof 4 5 Slide of the lighting unit
3 Cable 6 Clamping screw
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6.1.4 Assemble optional additional device to mount two point inter-

nal measuring tools

Prerequisite for the assembly of the additional device:
The MFP 100 or MFP 100 BV is fitted completely, aligned and adjusted.

9 10

8
7
6
5
4 .

0
3 - - 11
> 12

U
1

15 14 13

Fig. 39 Right-pointing assembly of the mount

8
7
6
16
3
1
Fig. 40 Front-pointing assembly of the mount
1 Base body 9  Clamp spring
2  Clamping screw (clamping element) 10  Test piece (interior measuring device)
3 Measuring attachment 11  Prism guide
4  Centring mount 12 Mount prism
5 Sensor screw 13  Knurled nut
6  Knurled cap 14  Mount part
7  Measuring attachment 15 Clamping screw (clamping element)
8  Adjustment bolt 16  Centring mount
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NOTE

The automatic check of two-point internal measuring devices is not possible with the
MFP 100 BV. The measuring process has to be executed with the joystick.

Assemble additional device with right-pointing mount as follows (pos. number
Fig. 39 and Fig. 40):

A

A
i

A

i

Dismantle measuring attachments and mounts for test pieces from the basic
device

Switch on voltage supply of the control unit, wait for initialisation phase

If necessary, push mount part (pos. 14) onto right or front positioned dovetail

guide of the base body (pos. 1) and fix with clamping screw (pos. 15)

Push base body (pos. 1) of the additional device onto the guide areas of the

basic device’s dovetail guide, move into desired height and fasten with the

clamping screw (pos. 2)

Place measuring attachment (pos. 3) onto measuring sleeve

Select and assemble suitable centring mount (pos. 4 or 16) according to the

type of the test piece (pos. 10).

Insert clamping bolt (pos. 8) with the measuring attachment (pos. 7)

Align measuring area

— Loosen knurled cap (pos. 6) of the measuring attachment (pos. 7)

— Move both measuring areas towards each other or set parallel to the re-
quired distance using a gauge block

— Secure adjusted position using the knurled cap (pos. 6)

Adjust height and position of the holder prism (pos. 12), for this consider

measuring range

Move measuring sleeve down to insert the test piece (pos. 10)

Position mount prism (pos. 12) over knurled nut (pos. 13) in such a way, that

the test piece (pos. 10) is aligned haorizontally on the measuring area of the

measuring attachment (pos. 7) when the sensor screw (pos. 5) is fully in con-

tact

Move measuring sleeve upwards to the start of the test area

Move centring mount (pos. 4 or 16) so far on the measuring attachment (pos.

3) that the centring plate of the test piece (pos. 10) has sufficient prestress,

then clamp down

Set reversal point of test piece (interior measuring device pos. 10), for this

purpose regulate height of mount prism (pos. 12) with knurled nut (pos. 13)

Set test process in software programme "DIALTEST”

After completion of the stated work, the test can be started.

NOTE

For the use of the additional equipment with front pointing clamping mount, the pro-
cedure described above has to be adjusted accordingly.
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6.2 Electrical installation
6.2.1 Connection overview MFP 100
The following network connections have to be established:
PC U] Voltage
Control unit PU41motion U] Voltage to mains adapter
The following connections between the components have to be established:
PC U] Control unit PU41motion
“USB” socket
PC U] Screen, keyboard, mouse
Control unit PU41motion U] Basic device (MFP 100)
“M1” socket “Motion” socket
“X1“ socket “Signal” socket
Control unit PU41motion Power supply
“Power” socket 24V
"Joy/ Trig” control unit socket U] Joystick
6.2.2 Connection overview MFP 100 BV

The following connections have to be established in addition to those in chapter 3.4
“Connection overview MFP 100“

Mains connection:

Lighting unit U] Voltage to mains adapter 24 V

The following connections have to be additionally established between the compo-
nents:

Camera of lighting unit Y] Analysis computer
USB 3.0 socket
Lighting unit Y] Mains adapter 24V
NOTE

For the necessary transmission speed of the camera, a PC with a USB 3.0 Super-
Speed connection is required.
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6.2.3 Connection assignment control unit PU41motion

2
L
&\

Fig. 41 Connection assignment PU41motion

1 X1 to signal 3 Joy/Trig to Joystick
2 M1 to motion 4 Power to mains adapter
5 USBtoPC

6.2.4 Pin assignment basic device MFP 100

Fig. 42 Pin assignment basic device MFP 100
1 M1 to motion 2 X1 to signal
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7 Commissioning

7.1 Preparatory works

ATTENTION
Hazard of equipment damage!

The MFP 100/MFP 100 BV may only be operated in a nominal voltage range of 110
to 240 V AC, 50/ 60 Hz.

Prior to commissioning, the following criteria has to be observed to achieve precise
and reproducible test results:

A

i
i

Device arrangement has to be tempered in the measuring room for at least 4
hours

All required settings have to be carried out carefully and accurately

All adjustable components have to be secured by fastening (clamping
screws)

All electrical components and signal connections between the components of
the measuring plant have to be checked once more for correct connection
Please make no changes to the settings during the measuring cycle or permit
any due to the external influences

7.2 Basic device MFP 100

7.2.1 Establish operational readiness

1. Establish all required connections and cable connections between the compo-

nents of the measuring set up (refer to chapter 6.2)

A\ ATTENTION
A { : \ Risk of damage to test pieces or device!

Ensure free movement capacity of the measuring sleeve, remove test pieces espe-
cially lever gauge measuring devices.

Switch on control unit PU41motion

Start analysis computer, start software (refer to “DIALTEST” software docu-
mentation)

After switching on the control unit, the measuring sleeve moves automatically
into its reference position (lowest position of the measuring sleeve).
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7.2.2 Position test piece
The following test piece types can be positioned:

— Analogue and digital dial gauges / precision indicator
— Inductive sensor
— Measuring devices with clamping shaft

A The mount that matches the test piece has to be positioned on the dovetail
guide of the basic device (refer to Fig. 43).
— Loosen clamping lever of mount
— Push mount onto dovetail guide
— Fix mount on dovetail guide in convenient position using clamping lever

2
4
3
2
1
Fig. 43 Assemble measuring mount
1 Measuring attachment measuring 4  Clamping lever mount
sleeve 5  Dovetail guide for mount

2 Mount for test piece
3 Clamping screw test piece

NOTE
ﬂ Position mount in such a way that the range of the measuring sleeve is minimised.
This action reduces the test time significantly.

A Insert test piece into mount and fix with clamping screw (refer to Fig. 44)
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A Using the joystick, move the measuring sleeve of the basic device up until it
just about touches the measuring bolt of the test piece (refer to Fig. 44)

-

4
2
1
Fig. 44 Insert test piece into mount

1 Positioning measuring sleeve 4  Test piece (dial indicator)

2 Clamping screw for test piece 5 Movement directions mount

3 Clamping lever for test piece mount on 6 Movement directions measuring

the dovetail guide sleeve

7.2.3 Position mount for lever gauge measuring devices

Fig. 45 Mount for lever gauge measuring devices
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1 Measuring attachment measuring 5 Carrier
sleeve 6  Clamping screw for mount
2  Test piece lever gauge measuring de- 7  Measuring sensor with spherical head
vice
3 Clamping screws test piece mount
4 Mount

7.2.4

A Insert test piece into one of the two mount bores of the mount (depending on
the length of the sensor) and fix with the two clamping screws for the test
piece mount (refer to Fig. 45)

— Test piece is pre-positioned during this process at the height of the meas-
uring attachment.

A Position measuring sensor with spherical head via the mount towards the
measuring surfaces of the measuring attachment of the measuring sleeve
and fasten into set position with the clamping screw of the mount (refer to
Fig. 45).

— The spherical surface of the sensor has to rest against the measuring sur-
face of the measuring sleeve's measuring attachment.

Example for additional possible measuring arrangements

Fig. 46 Example for additional possible measuring arrangements

1 Measuring arrangement for dial indi- 2 Measuring arrangement for precision
cators up to dial size diameter 100 indicator measuring devices, clamping
mm and 100 mm measuring path shaft @ 28 mm
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7.3 MFP 100 with image processing unit
7.3.1 Establish operational readiness
Establishing the operational readiness is done in the same way as described in chap-
ters 7.2.1 and 7.2.2. A test piece with a rotationally symmetrical scale has to be
clamped (for example an analogue dial indicator).
Additionally, the mains adapter part for the lighting has to be supplied with voltage.
7.3.2 Setting the image processing unit up

Move height adjustment into working position

A The height adjustment with the lighting unit is moved to the right stop into the
working position. This is done by moving along the slide rail of the base plate
(refer to Fig. 47 number 1).

Moving is done as follows:

A Release clamping lever (3), keep in released position and move height ad-

justment (2) into the desired position (refer to Fig. 47)

Fig. 47 Clamping lever for movement of the image processing carrier

1 Slide rail image processing carrier 3 Clamping lever image processing car-

2 Height adjustment rier
4  Basic device

A Release clamping lever - clamping force fixes the image processing carrier at
the reached position

MFP 100/MFP 100 BV Edition 11.2022 Page 61



A
Steinmeyer
——

Commissioning Feinmess Suhl

Fig. 48 Stop and height adjustment

1 Stop, left 4  Clamping screw height adjustment
2 Hand wheel for height adjustment 5 Basic device
3 Image processing carrier 6  Stop, right

Set height adjustment

A In the mount, an analogue dial indicator with circular and symmetrically ar-
ranged scale has to be positioned. (refer to chapter 7.2.2).

A A suitable test plan has to be selected in the “Dialtest V8” software and the
live image opens.

A The settings have to be carried out in such a way that the scale centre or the
image axis is located within the green circle in the live image.

Fig. 49 Alignment aid in live image of “Dialtest V8” software

1 Image centre (blue) 2 Target area for scale centre (green)
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A Alternatively, the camera manufacturer’s “uEye Cockpit” software can be
opened in expert mode. Select the live image and display the hair cross. This
marks the image centre.

% uEye Cockpit - UI348xCP-M - ID: 1 - SerNo.: 4103363935
File Edit View uEye Draw/Measure Profiles Help

Taq| = e S R

Geometry
B [2021-08-31 10:55:13)

Measure
Text

uEye Cockpit - choose mode

ORO>OENGQIN vEE

Please choose a profile to adpust the camera parameters:

24480

Optimal colors Monachrome. Live video e. No profile

Start uE ve Cockpit in expert model

[J Do not show this dialog again

= MONOS (2560 x 1920) Frames: 2346 Display: 2345 Failed: 0 Recon: 0

Fig. 50 Alignment aid in live image of “uEye Cockpit” software

A Loosen clamping screw of the height adjustment (refer to Fig. 48)

A With the hand-wheel of the height adjustment move the lighting unit with the
camera so far up that the centre of scale division of the test piece is flush
with the camera axis

A Fix the height adjustment in this position with the clamping screw
A If necessary, put the lens into focus (refer to Fig. 51)
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Readjust image focus

NOTE

ﬂ The focus setting of the lens preset in the factory ensures a sufficient image quality
for almost all test means. Lever gauge measuring devices as shown in Fig. 45, how-
ever, often require readjustment of the focus.

Fig. 51 Focus the lens

Adjust side settings

Once the camera has been set in the height to the centre of the scale division, the
side alignment has to then be adjusted. For this purpose, the right stop of the height
adjustment is set (refer to Fig. 48).

A Set exact positioning by adjusting the side stop screw (refer to Fig. 52)
— Loosen counter nut of the side stop screw
— Set exact position by screwing the side stop screw in and out
— Secure set position of the side stop screw with counter nut
A Position height adjustment again at the right stop and check adjustment re-
sult in the live image.

NOTE

The axis of the camera must meet the scale division centre of the test piece once the
position is reached!
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Fig. 52 Right stop of the image processing carrier

1  Counter nut 3 Stop, right
2 Side stop screw

NOTE

Securing the position of the stop in the working position is important for the transpar-
ent definition of a reproducible position of the lighting unit to the test piece!

NOTE

The exact fixation of the height and side settings is crucial for the exact test results!
The centre of the scale division has to be within the green circle marked in the live
image by the “Dialtest” software.

Setting the aperture

The aperture is fixed. Changing the aperture is not possible and also not necessary.
The image lightness is changed in the “Dialtest” software, additionally it is also pos-
sible to adjust the lightness of the lighting as of software version 8. Refer to operating
instructions of the software.

The image lightness is as a tendency adjusted a bit lighter than it would be in normal
photography. Here, it is recommended to be instructed by our service staff. The “Di-
altest” software also supports by providing an image quality for digital displays.

NOTE
Setting of image sections (zoom), image sharpness and image lightness is done after
the height adjustment has been fixed!
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7.4 Carry out measurements

ATTENTION

Danger of distortion of measuring value results!

Wrong measuring results can lead to wrong conclusions and evaluations.
Therefore, the measurements have to be carried out following the detailed infor-
mation and notes provided in the current software documentation "DIALTEST”.
Please note that the software is subject to constant updates and the latest version
can be requested at certain intervals.

7.4.1 MFP 100

The measuring sleeve is retracted in its lowest position.

A Position test piece in the mount near the "zero position” of the current meas-
uring value display:
— “Setting to zero” by moving the mount in the dovetail guide
— “Setting to zero” by moving the test piece in the mount bore

NOTE
ﬂ To position the test piece, the left position of the height adjustment is recommended,
the preparation setting (refer to Fig. 44).

NOTE
ﬂ Please note that the effect of the clamping screw for position fixing of the relevant
test piece starts roughly at the centre of the mount.

A Set exact “zero setting” by moving the measuring sleeve with joystick; alter-
natively using the control window of the “Dialtest” software.

A The user is continually guided through the software.

NOTE
ﬂ Always execute worksteps in the same way independent from test piece type.

A Execute intended test sequence according to the current testing scheme de-
pendent on the test piece type and the measuring task (programmed test se-
quence)

7.4.2 MFP 100 BV

Execution of a test is done in the same way as for MFP 100.

Additionally, the following settings and characteristics have to be observed:
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A Exact centring of the image of the scale division of the test piece to the cam-
era axis.

NOTE

The exact fixation of the height and side settings is crucial for the exact test results!
The centre of the scale division has to be within the green circle marked in the live
image by the “Dialtest” software. Refer to chapter 7.3.2.

A Sharpen live image if necessary

A Set exact “zero setting” by moving the measuring sleeve with joystick; alter-
natively using the control window of the “Dialtest” software.

A The user is continually guided through the software.

Adjustment of the image size

Using the slide of the image processing unit, it is possible to adjust the distance of
the camera to the test piece and also the image field. The image processing unit can
be moved manually by slightly loosening the clamping screw. (Refer to Fig. 53).

NOTE

The middle position of the slide is suitable for almost all test pieces. A digital zoom
changes the image sections, however, does not improve the test result.

Fig. 53 Set image size and test piece distance
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7.5

Moving away from the test piece towards the user can be useful e.g. for lever gauge
devices (refer to Fig. 45) if despite setting no image focus can be achieved (refer to
Fig. 51). On the other hand, an adjustment towards the test piece can improve the
utilisation of the camera’s image field and thus improve resolution.
The scale of the test piece has to be fully visible. Please ensure sufficient sharpness.

Decommissioning
MFP 100

Carry out the following worksteps:

1. Move measuring sleeve to the lower end position
End software programmes

Shut down analysis computer

Switch off supply voltage at the analysis computer
Switch off control unit PU41motion

For each transport of the MFP 100:

— Pull out all cables at the device components
— Fit all transport safeguards (refer to chapter 5.6)

o gk wnN

MFP 100 BV
Carry out the following worksteps:

1. Move measuring sleeve to the lower end position
End software programmes

Shut down analysis computer

Switch off supply voltage at the analysis computer
Switch off control unit PU41motion

o gk wnN

Separate the mains adapter of the lighting from the power supply

7. For each transport of the MFP 100 BV:

— Pull out all cables at the device components

— Fit all transport safeguards (refer to chapter 5.6)
— If necessary, dismantle lighting carrier

— If necessary, use transport packaging
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8 Error messages

Fault displays at the control unit PU41motion

The Power LED is used for visual outputs of the device status. The LED is switched

M«

on permanently in normal state. The behaviour in the states “positioning”, “end posi-

tion” and “emergency stop” s

displayed by specific flashes.

In these states, a sequence (on/off) is periodically issued via the Power-LED.

A Positioning: permanent flashing
A End position: 2 x short flashes (darken)
A Emergency stop: 3 x short flashes (darken)
positioning 200ms 200ms
L |
end position
\

emergency stop

|

Fig. 54 Lighting sequence of the Power-LED of PU41motion for faults

Error codes which can be analysed via the software

The following error codes can be displayed via the “FMS Connect” or “Dialtest” soft-

ware:
Error Meaning
code el e Feulgpe A Possible measures
01 IPM-Error Fault module Analysis modulie X1/X2 cannot be exported
A Contact service
Speed fault, frequency of input signals too
Measuring trans- | high
10 Speed . .
P ducer A Avoid shocks, reduce speed, if necessary
contact service
Measurement transducer fault, defect or not
connected measurement transducer, cable
Measuring trans- | break, adjustment status faulty
20 MS-Error . .
ducer A Switch off control unit, check cable con-
nections, restart; if necessary contact Service
Department
N Measuring trans- L
30 Combination 9 Combination of fault 10 & 20
ducer
Offset fault, faulty input signals due to insuffi-
Measuring trans cient adjustment
40 Offset ducer 9 A Switch off control unit, check cable con-
nections, restart; if necessary contact Service
Department
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Error Meaning
code RS 5 OB E7e A Possible measures
Too great or too low amplitude of input sig-
Measuring trans- nals
80 Gain ducer 9 A Switch off control unit, check cable con-
nections, restart; if necessary contact Service
Department
No reference marker detected while function
Measuring trans- activated
99 noRef ducer 9 A Switch off control unit, check cable con-
nections, restart; if necessary contact Service
Department
Tab.9: Error codes for PU41 motion

Further faults in operation

Error

Fault type

Possible measures

No movement of
sleeve despite using
joystick

Lighting sequence
“Emergency stop”
(refer to Fig. 54)

Joystick is activated and is re-
moved

Joystick is plugged in again into
the socket “joy/trig” of the control
unit

No movement of
sleeve

Light sequence “end
position” (refer to Fig.
54)

End position at MFP 100 has
been reached

Test piece clamped too deeply -
an overload switch at the meas-
uring sleeve has triggered

Correct position at the test piece,
leave end position via joystick

No movement of
sleeve, but measur-
ing values are dis-
played

Motion Controller Error
Communication error with the
Faulhaber motor control

Contact service

Tab. 10: Further Error in operation

NOTE

The extension from the lower/upper end position is done manually via joystick.

NOTE

Feinmess Suhl GmbH'’s service department is at your disposal for any other faults or
errors (contact details to be found on the reverse of the cover sheet of these operat-

ing instructions).
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9

9.1

Delivery scope

The dial indicator and precision indicator tester can be supplied as:

A Basic device MFP 100

A Variant with automatic image processing and image processing software

MFP 100 BV

Furthermore, the supply of a range of additional components is possible according to
the planned application (refer to 9.3).

Basic equipment MFP 100

Designation Order number Image/comment
Basic device complete 764104:106.20
Basic device 76 4104:106.24
‘Ak:\ "

Basic equipment
Mount for dial indicators and
precision indicators

.... with tensioning set @8mm
.... with tensioning set
@10mm, extended
Mount lever gauge measuring
devices
Universalmessaufsatz / univer-
sal measuring attachment

76 4104:211.20
Consisting of:

76 4104:202.14
76 4104:213.14

76 4104:251.14
76 3211:026.24

Control unit PU41motion
Including network connection
and USB cable, USB memory
stick with drivers, operating in-
structions and “FMS Connect”
software

76 6646 020 20
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Designation Order number Image/comment

Joystick 764104:980.20

Protective hood 76 4104:100.14

Plug socket strip 80009137409

Software, analysis computer as per order

Tab. 11: Basic equipment MFP 100

9.2 Basic equipment of the device with image processing
unit MFP 100 BV

Designation Order number Image/comment
Device complete 76 4104:263.20
Basic device 76 4104:106.24

as well as
Image processing unit includ- |76 4104:207.24
ing connector power pack

Basic equipment 76 4104:211.20
Mount for dial indicators and Consisting of:
precision indicators

... With tensioning set @8mm | 76 4104:202.14 - -
With tensioning set @10mm,
extended | 76 4104:213.14

Mount lever gauge measuring
devices 76 4104:251.14
Universalmessaufsatz / univer- | 76 3211:026.24
sal measuring attachment
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Delivery scope

Designation

Order number

Image/comment

Control unit PU41motion
Including network connection
and USB cable, USB memory
stick with drivers, operating in-
structions and “FMS Connect”
software

76 6646 020 20

Joystick

764104:980.20

Protective hood
Basic device
Image processing unit

76 4104:100.14
76 4104:101.14

Plug socket strip

80009137409

as per order

Software, analysis computer

Tab. 12: Basic equipment MFP 100 BV

9.3 Accessories and complementary units
Designation Order number Image/comment
Mount for test pieces with ten-
sioning set:
(Tensioning length 21 mm)
@ 3/8 inch 76 4104:231.14
@ Y inch 76 4104:232.14 . @
@8 mm 76 4104:202.14 =
@ 10 mm 76 4104:203.14 “\
g 15 mm 76 4104:206.14
g 16 mm 76 4104:207.14
Mount for test pieces with ten-
sioning set: —
(Tensioning length 40mm) \
@ 15 mm 76 4104:214.14 . )
@18 mm 76 4104:208.14 ‘\
@ 20 mm 76 4104:209.14 ~
@ 28 mm 76 4104:210.14
@ 30 mm 76 4104:211.14
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Designation

Order number

Image/comment

Mount
For dial indicator 100 mm
(Tensioning length 21 mm)

@10 mm
@8 mm
@ 3/8 inch

76 4104 213 14
76 4104 215 14
76 4104 233 14

e

Quick clamp with
mount @8 mm

76 8284 050 14

TP

Mount for lever gauge measur-
ing devices (small sensor)

with tensioning set

DIN2270 Form Aa. C

(Form B limited)

a8mm
damm

76 4104:251.14
76 4104:252.14

Mount for lever gauge measur-
ing devices (small sensor)
DIN2270 Form B with dovetalil

76 4104:023.24

Mount mirror unit for cup-type
dial indicators @8mm

76 4104:117.20

Mount for Heidenhein incre-
mental probes

MT 101 K

MT 60 K

CT 6000

CT 2500

CP 60K

Adjustment aid

76 4104:170.14
76 4104:160.14
76 4104:113.14
76 4104:112.14
76 4104:116.14
76 3211:222.11
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Designation Order number Image/comment

Simple chuck support for two- |76 4104 253 25
point bore gauges
(40mm extended
76 4104 254 25
upon request)

Measuring attachment 25 mm |76 4104 521 14
long, diameter 6 mm h6, further
models available on request

Mount for two-point bore 76 4104 501 24 |
gauges

Tab. 13: Mechanical accessories and complementary units
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Designation

Order number

Comments

Measuring force testing device

UMP-K

Power sensor incl. bridge eval-

uation electronics, USB data
output, USB cable

76 8158 004 20

Temperature sensor
Magnetic

76 6646 100 25

Temperature sensor
9mm clamping

76 6646 101 25

6

Inductive sensor board
(Mahr/Tesa) for PU41motion

76 6646 093 25

Has to be retrofitted by Feinmess
Suhl GmbH.

Inductive sensor board (So-
lartron/Marposs) for
PU41motion

76 6646 094 25

Has to be retrofitted by Feinmess
Suhl GmbH.

Interface for
MITUTOYO RS 232

80 0091 375 40

IBRit-md1

Interface for MAHR
Digital dial indicators

80 0091 376 00

(Sylvac Duplex)

Cable for Opto RS 232 C

81 0392 665 21

Straight socket output

Signal cable MITUTOYO

80 0009 373 87

with connection type E, 6 pin round

Signal cable MITUTOYO

80 0009 053 38

with connection type F, 5 pin straight

Signal cable MITUTOYO

80 0009 369 37

with connection type D, 10 pin sim-
ple

Adapter cable Heidenhain 9
pin M23 round, socket

80 0091 382 19

On 15 pin DSub plug
Suitable for X2 of PU41motion

Adapter cable Heidenhain 12
pin M23 round

80 0091 383 10

On 15 pin DSub plug
Suitable for X2 of PU41motion

PC, Analysis computer

as per order

Software Dialtest

as per order

Software “FMS Connect”
Delivery with PU41motion

76 6646 001.15

Free software for configuration, for
device test, in service case and for
measuring value display

Tab. 14: Electrical accessories and complementary units
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Maintenance and care

10 Maintenance and care

The dial indicator and precision indicator tester requires hardly any maintenance. The
following, however, has to be observed:

Interval Maintenance measure Comment
Every 3 grease all bare metal surfaces slightly Use short fibrous grease for
months (e.g. dovetail guides) preservation

Tab. 15: Maintenance intervals/measures

NOTE

Feinmess Suhl GmbH’s service department is at your disposal for special mainte-
nance, repair and cleaning measures (please use contact information on the reverse
of the cover sheet of these operating instructions).

NOTE

Please absolutely adhere to the legal regulations and directives when disposing de-
vices or device components.

Dial indicator and precision indicator tester MFP 50 and MFP 50 BV is almost mainte-
nance free.
The following, however, has to be observed:

10.1  Spare and wear parts

Seq. No. Designation Order number E/NV
01 Measuring attachment 76 3211 026 24 E/N
02 Power supply for lighting 80 0091 378 85 E
03 Camera cable 80 0091 373 03 E

USB3 Type A angled to Type Micro B

04 Lens, focal length 12 mm 80 0031 395 35 E/R
05 Intermediate ring 0.4 mm 76 4104:612.10 R
06 Protective hood basic device 76 4104:100.14 E/V
07 Protective hood image processing unit | 76 4104:101.14 EN

Tab. 16: Spare and wear parts

E Spare part \ Wear part R Factory replace

NOTE

For queries about other defective assemblies or components, please contact Fein-
mess Suhl GmbH.
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11 Changes

Date Changes

31.08.2021 | New from edition 05/2021 DE

17.11.2022 | Lighting and image incl. Focus changed;
06.12.2022 | Fig. 34, 43, 44 and 53 updated
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