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FMS Declaration of Conformity

1 Declaration of Conformity

Feinmess Suhl GmbH

z ——
e Pfiitschbergstrae 11 .
certified as per
1SO 9001:2008 D- 98527 Suhl Steinmey e:
FMS)|

EC Declaration of Conformity

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: Gauge Block Comparator EMP I
Series 76 4230

Date of manufacture: 03.05.2018

Applied directives and standards: EC Machinery Directive 2006/42/EC
Directive on the use of certain dangerous substances 2011/65/EU
(RoHS 2)

Safety as per EN 61010-1:2010

Directive 2014/30/EU to electromagnetic compatibility (EMC)

Emitted interference as per EN 61326-1:2013 (Class A/ Group 1)

- AC- Connection EN 55011

- AC- Connection EN 61000-3-2

- AC- Connection EN 61000-3-3

- Housing EN 55011

Interference immunity (EMI) as per EN 61326-1:2013 at housing

(basic EMC environment)

- Electrostatic discharges EN 61000-4-2:2009 (Class B)

- High-frequency radiation EN 61000-4-3:2006 (Class A)

- Fast transient (burst) EN 61000-4-4:2012 (Class B)

- Surge voltage (surge) EN 61000-4-5:2006 (Class B)

- High-frequency inflow EN 61000-4-6:2007 (Class A)

- Main voltage dips and interruptions EN 61000-4-11:2004
(Class B/B/C)

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
Pfltschbergstrale 11
D-98527 Suhl
Date/signature Suhl, 2017-05-03 londin

néging 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

Gage Block Comparator EMP I Edition 06.2018 7
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2

2.1

2.2

Basic Information

This operation manual conveys all knowledge necessary for the proper operation of
the Gage Block Comparator EMP II.

Notes on the operation manual

This operation manual gives information on the use of the Gage Block Comparator
EMP II. Gage Block Comparator EMP Il was developed and built by Feinmess Suhl
GmbH.

Read the operation manual carefully before using the unit.

This document must always be located at the machine.

The manual conveys an easy understanding of the technical details and contains all
the information necessary to operate the Gage Block Comparator EMP Il in a safe
and competent manner. Additional information can be found in the respective data
sheets. The operation manual contains technical data, a technical description, and
information on commissioning, operation and maintenance.

The information on dimensions and weight are valid for the day of printing of this
operation manual. They may deviate from each testing station, without generally
changing the factual information or making it invalid.

Deviations from texts and pictures depend on the equipment and accessories of the
Gage Block Comparator EMP 1l so that any claims cannot be asserted.

The Gage Block Comparator EMP Il is only intended for use as is described in the
operation manual. The manufacturer repudiates any claims that arise due to
improper use and unsatisfactory maintenance.

The separate documents on components found in the appendix and all additionally
supplied documents must be observed.

Intended use

The operational safety of the Gage Block Comparator EMP Il is only guaranteed
under proper use according to the information given in this manual.

O The Gage Block Comparator EMP Il may only be operated in compliance
with the information listed under section 4 ,Technical Data“.

O Use of the listed measuring and testing devices as well as additional
components (see operation manual).

O The Gage Block Comparator EMP Il may only be set up in a climatized
room according to the specifications of Feinmess Suhl GmbH

Any other use is not according to the intended use. The operator is solely liable for
any damages resulting from such improper use.

Gage Block Comparator EMP I Edition 06.2018 9
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2.3 Warranty and liability

The general terms of sales and delivery of Feinmess Suhl GmbH generally apply
(can be downloaded from the Internet under www.feinmess-suhl.de.

Warranty and liability claims for personal injury and material damage are excluded, if
they are attributed to one or more of the following causes:

O Non-intended use of the Gage Block Comparator EMP Il

O Improper setup, commissioning, operation and maintenance of the Gage
Block Comparator EMP ||

O Changes to the Gage Block Comparator EMP Il without prior agreement
from the manufacturer

O Operation of the unit with faulty safety devices or with improperly attached
safety and protective devices

O Non-compliance of the notes in the operation manual as regards
assembly, commissioning, operation and maintenance

O Poor monitoring of the components of the Gage Block Comparator EMP I
which are subject to wear and tear

O Improper repairs

10 Edition 06.2018 Gage Block Comparator EMP 1l
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Safety Regulations

Standards and regulations

The Gage Block Comparator EMP Il is built according to the relevant technical and
safety regulations.

The following European directives and standards were considered during
development, construction and production of the unit by Feinmess Suhl GmbH:

0 EC Machinery Directive 2006/42/EC
O Safety as per EN 61010-1:2010

O Emitted interference as per EN 61326-1:2013 (Class A/ Group 1)

O AC- Connection EN 55011

O AC- Connection EN 61000-3-2

O AC- Connection EN 61000-3-3

O Housing EN 55011

Olnterference immunity (EMI) as per EN 61326-1:2013 at housing (basic EMC
environment)

0O Electrostatic discharges EN 61000-4-2:2009 (Class B)

O High-frequency radiation EN 61000-4-3:2006 (Class A)

0O Fast transient (burst) EN 61000-4-4:2012 (Class B)

0 Surge voltage (surge) EN 61000-4-5:2006 (Class B)

O High-frequency inflow EN 61000-4-6:2007 (Class A)

O Main voltage dips and interruptions EN 61000-4-11:2004 (Class B/B/C)

O Law about the provision of products on the market (product safety
law) dated 8.11.2011

O Law about the electromagnetic compatibility of devices, Federal

Law Gazette, Year 2008 Part 1, no. 6 dated 29.2.2008

IPC-2221A basic standard for circuit board design

UL (Standard) for components (excluding cables)

Directive on the use of certain dangerous substances 2002/95/EG

(RoHS 1)

Directive on the use of certain dangerous substances 2011/65/EU

(ROHS 2)

o aaag

All safety data refers to the currently valid regulations of the European Union. In
other countries, the applicable laws and regulations of that country must be adhered
to.

In addition to the safety precautions in this manual, the general valid regulations for
accident control and environmental protection must be observed and adhered to.

All information in operation manual must be strictly adhered to.

Gage Block Comparator EMP I Edition 06.2018 11
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3.2 General safety precautions
The following general safety precautions must be adhered to:

O The Gage Block Comparator EMP Il may only be used according to its
intended use.

O The operation manual must be accessible to personnel at any time.

O The Gage Block Comparator EMP Il may only be assembled, operated and
maintenances by trained personnel. The personnel must have read and
understood the operation manual.

O All safety precautions in this operation manual and in all additional
documents must be observed and adhered to.

O The respective regulations on work safety and environmental protection
must be observed for transport, assembly, disassembly, operation and
maintenance of the machine.

3.3 Transport, setup and commissioning requirements
The Gage Block Comparator EMP 11 is a high-precision unit. It may only be
transported, set up and stored with great caution.
The following must be observed:

O Protect the transport crates from external influences.

O Observe the directional arrows when placing the transport crates down.

O Protect the basic unit and the additional components from dirt, moisture and
highly fluctuating temperatures.

O Before every transport of the Gage Block Comparator EMP I, conduct all
measures for transport safety as defined in the operation manual.

O After proper setup of the Gage Block Comparator EMP II, remove the
transport fasteners in the prescribed order and store them safely.

O The location of the machine must be selected correspondingly to the
requirements of climatized rooms. The ambient conditions are found in the
operation manual.

O Units with safety plugs may only be connected to electrical outlets with an
effective protective conductor system.

O Disconnect the power plug before assembly or disassembly.

O Atfter every assembly or disassembly, a professional must test the
effectiveness of the protective conductor.

O When changing the fuse, the prescribed nominal current must be observed.
The use of makeshift fuses as well as the bypassing of fuses is prohibited.

O Repairs may only be conducted by trained personnel.

O If the protection of the Gage Block Comparator EMP Il is impaired, it must
be put out of operation and secured from any unintentional switch-on.

12 Edition 06.2018 Gage Block Comparator EMP I
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O The protection is impaired if the units (especially display unit and control

box)

— show any visible damages

— have been stored under unfavourable conditions for a longer period of
time

— have undergone extreme transportation conditions

O When operating the Gage Block Comparator EMP I, the conditions of the
protection class must be observed in order to avoid safety impairment.

O The transport of the measuring stand may only be done with the carrying
bar delivered with the unit. Lifting the unit at any other spot except at the
described location leads to destruction of the measuring stand and is
prohibited.

O Operation of the Gage Block Comparator EMP Il without the control box
connected and switched-on can lead to damage to the measuring table,
probe or gage blocks and is therefore to be avoided.

3.4 Safety labeling

DANGER

Danger of accidents and injuries

ATTENTION

Warning of possible material damages

ATTENTION

Warning of possible danger of accidents and injuries caused by electric voltage

NOTE

Important information on environmental protection

NOTE
Application tips, important general information

Gage Block Comparator EMP I Edition 06.2018 13
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3.5 Type plates

s = Feinmess Suhl GmbH
Steinmeyer

Made in Germany

roiel 76 4230:021
E A 100661

Fig.1: Type plate measuring stand

Steinmeyer Ieinmess Suhl GmbH

g Made in Germany
76 4230:443.14

E\/ UIFZBvdc KR A
ST XOOOXX

Fig.2:  Type plate control box

e Feinmess Suhl GmbH
Steinmeyer

— = PU42

--__%Js- ﬁ
PN: 76 6646:010.20 —
SN: 0001 C€

DC Input: 24V | 3A Made in Germany

Fig.3: Type plate interface box PU 42

14 Edition 06.2018
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4.1 Basic unit EMP I

Technical Data

Parameter

Note with indication of value

Measuring range (nominal size range)

0.5-100 mm
with cross section 9x30 mm?2 / 9x35 mm?2
respectively

Measuring procedure

Comparison measurement by transfer of the gage

block length from a reference standard to a
reference gage block

Measuring setup

In total (function A+B) connected probes with
mechanical contacting

Measuring points

Reference standard
Middle of gage block

Reference gage block

Middle of gage block and additionally 4 corner
points

Distance from side surfaces ~2 mm

Probes

Inductive probes,

ball guided with tungsten carbide measuring
inserts and spherical measuring surface with a
measuring path of £250 um

Measuring force of upper probe 0,7 N

Measuring force of lower probe 0,4 N

Permissible deflection of the
measuring stand

0.1 pm

Dimensions of measuring stand

440 mm X 190 mm x 450 mm

Weight of measuring stand

35 kg

Gage Block Comparator EMP I

Edition 06.2018
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4.2 Control box

Parameter Note with indication of value

Function Supply voltage of the electromechanical
components

Control of the functional sequence

Activation of the cable release to lift the upper

probe
Supply voltage 24 Vpc
Power consumption Max. 24 VA
Protection 1x1,5 AF
Connection possibilities 1 external probe (hand switch or footswitch) to

activate cable release

1 cable release

Connecting cable to Gage Block Comparator
EMP Il

Q Signal transfer

O Supply voltage of the electrical components

Cable release Model according to DIN 19004 without clamping,
Length 500 mm

Dimension 120 mm x 80 mm x 40 mm

Weight 0,6 kg

4.3 Interface box PU 42
Parameter Note with indication of value

Function Processing and connection of the measuring

values.

May be connected to PC or printer

Resolution 1/0,1/0.01 pm,
0.05/0,005/0.0005 minch

Input voltage 24 Vpc

Degree of protection IP 20

Operating temperature +10 °C up to 40 °C (not condensing)
Storage temperature 0°Cupto60°C

Dimension 200 mm x 110 mm x 70 mm

Weight 0.75 kg

16 Edition 06.2018 Gage Block Comparator EMP 1l
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4.4 Location and measuring station requirements

The calibration of gage blocks must take place in a measuring room with the
following criteria:

Parameter Note with indication of value
Low vibration room <0.1 pm at 8 up to 63 Hz
Vibration
Low vibration room <0.01 ms™ at 16 up to 200 Hz
Vibration acceleration
Dust-free room 0.5 up to 5 um <100 Stckem™
Dust particles
Climatized room 20°C +0.5°C
Room temperature
Relative humidity <55 %
Air speed <0.1 ms™

No direct source of heat

Gage Block Comparator EMP I Edition 06.2018 17
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5 Technical Description

He Gage Block Comparator EMP Il serves to calibrate and test parallel gage blocks
in the nominal size range of 0.5 mm up to 100 mm (0.02 to 4 in). It consists of a
stable measuring stand (5) with two ball guided inductive probes equipped with
tungsten carbide measuring inserts, as well as a measuring table with high-precision
tungsten carbide bearings for the support of the gage blocks.

The supply voltage and the preparation of the control signal take place through the
control box (1). The movement of the gage block in a clamped and lifted position is
conducted with a manipulator (2). For measuring, the gage blocks stand free on the
rigid and highly precise measuring table.

The interface box PU 42 (6) processes and displays the measuring values.

The measuring values can either be printed out or displayed on a PC with a suitable
testing program.

The accessories ensure easy and secure handling of the gage blocks. Due to its
construction, the EMP Il is suitable for the testing of gage blocks made of steel,
tungsten carbide and ceramic.

A |/ *
/|’
3 5
r l
2 T -
— wsl o ——
.y —_ )
7
Fig.4: Gage Block Comparator EMP I
1 Control box 5 Measuring stand with measuring
2 Manipulator table
3 Temperature protective shield 6 Interface box PU 42
4 Cover 7 Hand switch /mouse

Gage Block Comparator EMP I Edition 06.2018 19
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5.1

Gage block testing

Gage blocks are often used for the continual monitoring of measuring devices and
the calibration of material dimensions and precision measuring devices. Its
important position in the chain of the transfer of dimensions with reference to the
length unit (m) becomes clear. Due to its key position in this chain, constant
monitoring of the parallel gage blocks is an important requirement for the
correctness of the linear dimensions.
With the Gage Block Comparator EMP I, the user has an important measuring
device at his hands for the monitoring and calibration of parallel gage blocks.

The area of application comprises the testing of parallel gage blocks beginning with

grade 0.

The following testing tasks can be conducted when testing gage blocks:

Length |,

Central length I,

Deviation f. from flatness

Deviation span fs

Length on selected measuring points P3, P4, P5, P6

vertical distance of a point of the free measuring surface to the
flat surface of a wringing panel onto which the gage block is
wrung.

Length in the middle of the free measuring surface of the gage

block P2, otherwise the same as length I,

Smallest distance of two parallel planes between which the

points of the measuring surface lie.

Difference between the largest length lpmax and the smallest

length lpmin. This corresponds to the sum of the deviations f,

and f, from the central length

P3 P4 P2 P1P5 P6
-~ / = /
/ ’/2'4I — _= =

Testing gage block

fo

oy Tn

fu

I bmax

Reference gage block

Fig. 5:

Measuring point and testing tasks on a gage block

20
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5.2 Gage block

The gage block is a material dimension of length in the form of a cuboid made of
wear resistant material with two flat, parallel surfaces. The measuring surfaces are
made in such a manner, that they can be wrung onto other gage blocks to create
combinations of dimensions. The transfer of the length unit (m) to gage blocks is
conducted by the measuring principle of light interference. Comparative
measurements for the transfer to additional gage blocks follow.

Fig.6: Gage blocks

Gage Block Comparator EMP I Edition 06.2018 21
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5.3

Measuring procedure and measuring setup

The measuring procedures available are the interferential procedure (absolute and
comparative measurement) as well as procedures with mechanical contacting using
probes (usually comparative measurement).

The Gage Block Comparator EMP Il applies the procedure of comparative
measurement with probes. The gage block to be measured (testing gage block) is
compared with a reference gage block (standard). The central length deviation
between measuring point 1 and measuring point 2 is documented. In addition to
central length P2, measurements on the corner points P3-P6 (see Fig. 5) of the
testing gage block are prescribed.

The following directives are applied:

O DKD Directive 4-3 Sheet 3.1 and 4-1,
O VDI/ VDE/ DGQ 2618 Sheet 17,
O DIN 861 Part 1.

The Gage Block Comparator EMP Il is equipped with two inductive probes (1 and
4). They are aligned across from each other. The measuring signals of both probes
are evaluated electronically in the display unit (5) and shown as a sum function. This
setup completely compensates support errors when the gage blocks have flatness
deviations, especially with thin gage blocks in the nominal dimension range of up to
2.5 mm.

Fig. 7.  Measuring principle

1 Lower probe 4  Upper probe
2 Measuring table 5 Interface box PU 42
3 Gage block

22
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54 Components of the Gage Block Comparator EMP Il

The Gage Block Comparator EMP Il serves to calibrate and test gage blocks in the
nominal dimension range from 0.5 mm to 100 mm.
It consists of the following components:

O Measuring stand, measuring table, probes and manipulator
3 Control box

O Interface box PU 42

O Supplementary components and accessories

These components are set up on a laboratory table. The laboratory table is set up
according to the assembly instructions of the manufacturer.

The space required without PC and printer is approx. 140 cm x 70 cm.

The use of a massive granite plate is suitable especially for high demands on
precision due to its high temperature stability and good temperature adaption
between the gage block testing station and the gage blocks used.

Gage Block Comparator EMP I Edition 06.2018
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541 Measuring stand with measuring table, probes and manipulator

The inductive probes and the measuring table are built into the high-precision and
temperature-inert measuring stand. The measuring table is equipped with precision
bearings made of tungsten carbide.

Fig.8: Measuring stand complete with measuring table

1 Manipulator with operating button 4  Fixing lever for measuring slide
2 Temperature protective shield 5 Hand wheel for movement of
3 Dust cover measuring slide

O Hand wheel for movement of measuring slide (5)
The measuring slide is moved up or down using the hand wheel.

O Fixing lever for measuring slide (4)
By activating the fixing lever, the measuring slide can be fixed in any

position.

The relative position of the probes to each other and to the base is of crucial
importance for an exact and reliable gage block measurement. For this reason, both
probes are already built into the unit and adjusted in the factory.

NOTE

Changing probes, including readjustment and testing, especially of the lower probe,
may only be conducted by trained and experienced personnel.
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The measuring stand is equipped with different activation elements:

O Operating knob on the manipulator.
The operating knob on the manipulator handle is activated by turning.
The turning angle is 100° and has two limit stops.

1 2 3

Fig.9:  Operating knob of the manipulator handle ,,Position 1-3“

1  Starting position
2 Setting the measuring point
3 Final position

The corresponding position of the operating knob is displayed on the control box
(see section Fehler! Verweisquelle konnte nicht gefunden werden.) by LED's.

Operating knob LED 1 LED 2 LED 3 State
Position 1 red red red Lifting magnet is switched off
Position 2 red green red Lifting magnet switched off,

motor is activated until the upper
probe is lifted

Position 3 red green green Lifting magnet is activated,
motor is switched off in the upper
end position

Position 3 red green red Lifted magnet switched off,

activation time has been exceeded,
quit by turning the operating knob to
position 1.

The automatic switch-off time of the lifting magnet is set to 2 minutes. The switch-off
time is the period of time in which the operating knob of the manipulator is in
position 3.
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When turning the operation knob from position 1 to position 3, the following steps
must take place in the order given:

1. Clamping of the gage blocks (manually).
Lifting the measuring insert of the upper probe.
LED 2 on the control box lights up green.

2. The upper probe is lifted via the cable release.
The cable release is activated by a motor in the control box.
Movement of the clamping jaw toward the back.

3. Lifting the clamped gage blocks using the lifting magnet.
Lifting the operation knob on the manipulator. The LED 3 lights up green.

The manipulator is moved manually in the supplied crank.

Fig. 10: Manipulator

1 Operation button 4 Frame
2 Crank 5 Manipulator
3 Connection port for the control box
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5.4.2 Control box

The control box supplies voltage to the electromechanical components and is used
to lift the measuring insert of the upper probe. Power is supplied by connecting the

Technical Description

unit plug to the mains with 230 V, 50 Hz. Only sockets may be used. The mains
switch on the back of the control box is activated for commissioning. Initialization of
the control box takes place. The LED 1 (3) on the control box lights up red. If this
LED 1 (3) blinks after start-up, then the control box is defective and the EMP Il may

no longer be used.

Fig. 11: Control box

1 Connection cable EMP I

2 Cable release
3 LED1ON

4 LED 2 Upper probe lifted

o ~N O O

LED 3 Gage block lifted
Connection of hand switch (mouse)
Power supply connection

ON/OFF switch

Gage Block Comparator EMP I
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543 Interface box PU 42

The interface box PU 42 is used for measuring the dimensional unith length in
manual calibration devices with high-precision inductive probes.

The PU42 is used to record and process various measuring signals (inductive, 1Vss/
11 pAss/ TTL/ digital). The interface box forms the interface between the measuring

system and the PC or PC software

PU==
O

Fig. 12: Interface box PU 42
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Fig. 13: Back of interface box PU 42 with connections

1,2 inductive measuring inputs (A, B)

3,4 incremental measuring inputs (X1, X2)

5,6 EIA-422 measuring inputs (Y1, Y2)

7,8,9 temperature measuring inputs (T1, T2, T3)
10,11 communication inputs (USB)

12 emergency switching off, trigger input

13 digital measuring input (RS232)

14 power connection (24VDC)

NOTE
The PU42 has four non-slip feet which allow installation of the box on a work
surface.

NOTE

Only the settings of the display unit necessary to operate the gage block
comparators are described in the operation manual. Detailed information on
operation of the display unit PU 42 is found in the operating manual of that unit.
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The inductive measuring probes built into the EMP 1l must be connected according
to the labeling on the plugs (lower probe channel A, upper probe channel B).

The unit plug must be connected to a shockproof socket to commission the interface
box PU 42. For commissioning the PU 42 the power supply connector must be
connected to a protective socket and the on / off switch has to be pressed shortly.

NOTE

By pressing the button once the device starts. In case of an error the LED on the
front blinks. Further details can be found in the chapter "error messages" of the
separate operation manual of the PU 42.

NOTE

Long pressing (>2 s) switches the box off. The box acknowledges this by brief
flashing.

NOTE

Explanations on further functions and connection requirements of the control unit
PU 42, such as printer connection, PC connection, control unit connection via
footswitch as well as switching between mm and inch are given in the separate
operation manual.

30
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For displaying the measuring values of the EMP |l the provided software FMS-connect can be used. Therefore you have to install
the also provided drivers and connect the PU 42 to PC by means of an USB cable.

Technical Description

The testing of parallel gage blocks is conducted with a direct comparison of the test
piece with a standard of the same dimension. In order to minimize support errors of
the gage blocks on the measuring table, the sum from the measuring values of the
upper and lower probes is generated. The resolution must be 0.01 pm.

After switching on the box and start FMS-connect, the manager appears (which can
be deactivated) with the option of the measuring system.

-
I Device Manager - Prazisionsmesssysteme der Feinmess Suhl [V 1.0.6729.22275] =)

1 FNMS Connect

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

Ei,.

il =

&

Small linear measuring tool KLM Linear measuring tool LM 300 Linear measuring tool LM 600

s w—-hé\— ﬁ::--.‘._- -
= Mo
2 ——
Steinmeyer

Don't ask me again IC,

Fig. 14: Manager window FMS-connect
1. Language selection / switching 3. Deactivating auto start function of the
2. Selection of the measuring system manager

Gage Block Comparator EMP I
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After selecting the option EMP Il following program window open:

=z FMS Connect - PU42

—

= i . Sieinmeyer
) Measure ™53 Settings ==.° FMS Connect

Min -0.97 pm Max -0.87 pam

- connected PU4Z COoM47
5
Fig. 15: Measuring window FMS-connect
1 Channel connection / selection 5 Digital displayed value
2 Zeroing of the displayed value 6 Analogue display
3 Deactivate zero offset 7 analogue displayed value
4 Changing the resolution

The following settings must be checked and corrected if necessary:

1. Channel connection A+B must be activated.
If necessary, this setting must be corrected by activating the buttons A+B.

2. The resolution of the displayed measuring value must be 0.01 pum.
The resolution can be changed in the settings menu.

3. Before starting a measurement and before every change of the gauge
block, the current zero shift must be deleted by activation the button B

NOTE

Explanations on further functions and setting the software FMS-connect, such as
connection and display of temperature sensors, transfer of measuring values to
Excel as well as switching between mm and inch are given in the separate
operation manual.
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54.4 Supplementary components and accessories
O Frame
O Allen key
O Transport lock
O Tweezers
O Vacuum lifter
O Crank
O Tongs
O Cable release

The supplementary components and accessories are stored in a hinged wooden
box. The supplied supplementary components tweezers (4) and vacuum lifter (5)
serve to place and remove the gage blocks from the manipulator.

The vacuum lifter is intended for gage blocks with nominal sizes 0.5 to 5 mm.

The tweezers are for gage blocks larger than 5 mm. When using the vacuum lifter,
the push-button on the vacuum lifter must first be activated. Then the suction cup of
the lifter is placed directly onto the gage block under light pressure. By releasing the
push-button, a vacuum is created which holds the gage block on the suction cup
until the push-button is activated again.

The Allen key (2) is used for mounting and dismounting the measuring probes

5
4
3 6
2 7
1

8

Fig. 16: Supplementary components and accessories

1 Frame 5  Vacuum lifter
2 Allen key 6 Crank
3 Transport lock 7 Tongs
4  Tweezers 8 Cable release
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6 Packaging and Transport

The Gage Block Comparator EMP Il is delivered complete with all mounted
transport devices and carrying bar in packaging that has been fitted to the unit.

f ATTENTION
\ Danger of loss of operational reliability of the unit!

The Gage Block Comparator EMP Il is a high-quality precision measuring unit.
Great care must be taken when transporting the unit in the packaging as well as
during packing and unpacking. The instructions in the operation manual must be
adhered to, especially the safety instructions.

C ATTENTION

\ Danger of damage to components of the gage blocks comparator!
The unit may only be transported with the properly installed transport lock. Hits and
bumps must be avoided during transportation. Transport packaging and transport
locks must be kept for future use.

C ATTENTION

\ Danger of damage to components of the gage blocks comparator!
Only the supplied carrying bar may be used for transport of the gage block
comparator.

f ATTENTION

\ Danger of damage to components of the gage blocks comparator!
To avoid damages, the package must be set down according to the direction
arrows. Only then may the unit be unpacked.
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Fig. 17: Transport crate without lid

6.1 Packing the EMP I

1. Remove transport lock from accessories (see Fig. 16) and screw onto the
manipulator.

Fig. 18: Manipulator with transport lock
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2. Push transport bar into the transport bores of the gage block comparator.
Unscrew sheet metal cover and store in the transport crate.

Fig. 19: Preparing for transport

1 Carrying bars
2  Sheet metal cover

3. The gage block comparator is lifted using the carrying bar and placed into the
empty transport crate. The backside of the unit faces the felt lining.
The carrying bar can be pulled out through the bore in the wall of the crate. Two
transport handles are mounted on two sides for transport.

P

Fig. 20: Transport crate with transport handles

1 Feltlining
2 Bore for removing the carrying bar
3 Transport handle
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4. Configuration of individual parts of the transport lock.
Assembly of individual parts in the transport crate.
5
2
6
1

Fig. 21: Individual components of the transport lock

1

Countersunk screw to fasten the
wooden lid (6 pcs)

Bore covering on the wooden lid to
seal the bore in the transport crate
Vertical stay (transport lock, 2 pcs)

4
5
6

Horizontal stay (transport lock, 2 pcs.)
Wooden lid

Stay bolt M10 with nut

(4 pcs) to fasten the stays 3 and 4

38
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5. Clamp the gage block comparator tightly in the crate using the transport lock.
Slide patrtition walls into the provided grooves.

Fig. 22: Transport crate complete

Partition walls (2 pcs.)
Holder for carrying bar
Transport lock stay 3
Transport lock stay 4

A W NP
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6. Pack the gage block comparator, supplementary components and accessories

into the transport crate.
The supplementary components and the accessories are additionally stored in

special packaging.

(0]

1; 2 3 4 5

Fig. 23: Packed transport crate

1  Dust cover 5  Supplementary components and
2 Temperature protective shield accessories (Fig. 16)

3  Gage Block Comparator EMP I 6  Partition walls (2 pcs)

4 Interface box PU 42 7  Control box with cable and mouse

8  Carrying bar
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7. Place the wooden lid on top and screw tight with countersunk screws.

This seals the bore for the carrying bar.

Fig. 24: Placing wooden lid

6.2 Unpacking the EMP Il

To unpack the gage block comparator, reverse the steps for packing the gage block
comparator (Section 6.1).

1. Openthelid

2. Remove partition walls

3. Remove the individual components (supplementary components and
accessories) as well as the packaging material from the crate

4. Carefully clean individual parts before assembly

5. Loosen nuts of the transport lock of the measuring stand

6. Remove transverse joints and threaded stay bolts

7. Slide carrying bar (metal tube & 20 mm, 350 mm in length) into the transport
bores on the side of the measuring stand

8. Lift gage block comparator out of the crate and place on the suitable testing
location

ATTENTION

The measuring stand may only be lifted with the carrying bar and transported to the

installation location. Lifting on any other part of the unit leads to destruction of the
EMP Il and must be avoided.
Do not touch the manipulator!
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7 Assembly/Commissioning

7.1 Preparatory work

The installation location for the measuring stand and all components required to
conduct the measuring tasks must be prepared.

O Select a location which is clean, dust-free, safe and as vibration-free as
possible

O Set up the unit at a suitable testing location

0 Observe temperature conditions (room temperature 19.5 °C to 20.5 °C in
the measuring room to assure optimal measuring values)

7.2 Connection overview

The following diagram gives an overview of the necessary mains connections
between the individual components of the measuring setup.

Fig. 25: Mains connection overview

1 Computer 5 Measuring stand with probes
2 Control box 6 Footswitch (optional)

3 Cable release 7 Hand switch/mouse

4 Interface box PU 42
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7.3

Installing the measuring stand

ATTENTION

Hands may be crushed when the unit slides on the carrying bar during transport.
Always have the unit transported in a horizontal position by two people wearing
protective gloves.

1. Using the carrying bar, the measuring stand is placed on its final location
and carefully cleaned.

2. Remove the transport lock from the manipulator.
3. Lift manipulator handle manually and pull the coupler forward.
4. Loosen fixing lever for measuring slide (Fig. 8).
5. Move measuring slide upwards using the hand wheel.
6. Thoroughly clean all parts.
NOTE

Special care must be taken when cleaning the supporting rollers. Surgical spirit or a
suitable cleaning agent for gage blocks can be used together with a soft, lint-free
clean cloth or clean wash leather. Cleaning is very important for the measurement,
since the most common causes of non-reproducible measuring results are found
here.

ATTENTION

The measuring unit is delivered with the probes installed and adjusted. A change or
readjustment of the probes, especially of the lower probe, may only be conducted
by trained and experienced experts.

44
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7.4

Commissioning of the manipulator

The measuring unit is delivered equipped with a frame and crank for gage
blocks with dimensions 9x30 mm?.
O Frame 30 and crank 30 are for gage blocks with a cross-section of

9x30 mmz2, in the standard case with nominal dimension range 0.5 to 10
mm.

Frame 35 and crank 35 are for gage blocks with a cross-section of

9x35 mm?, in the standard case with nominal dimension range larger than
10 mm.

Follow these instructions when changing the frame and crank:

1. Place selected frame (5) on the mount (6) and fasten with two cylinder
screws (4).
2. Move manipulator handle to a middle position.
The lock pin is no longer in the crank guide. It does not hit the front.
3. Inserting the crank (2).
The crank is pushed in the slot (1) at the end of the measuring table and
fastened with two cylinder screws (3).
3
2
6
1
Fig. 26: Mounting crank and frame
1 Slot for crank 4  Cylinder screws for frame
2 Crank 5 Frame
3 Cylinder screws for crank 6 Mount

Gage Block Comparator EMP I Edition 06.2018 45



p———
Steinmeyer

e J [
Assembly/Commissioning FMS

The starting position of the manipulator is the front stop position and the OFF-
position of the operation knob. The gage blocks are placed and removed in this
position. Moving the manipulator handle out of this measuring position, but also out
of other measuring positions, is only possible using force if the operation knob has
been turned to the ON-position. This lifts the measuring insert of the upper probe
(Fig. 7).

The gage blocks are clamped and lifted. The lock is loosened.

Damage to the probes and the gage blocks is ruled out. The setting of a measuring
position or starting position is signaled when the ball catch locks and by a limit stop.

The operation knob may only be turned to the OFF-position if it is in one of these
positions.

ATTENTION

Danger of damage to the probe and the gage blocks if these procedures are not
adhered to.

The measuring insert of the upper probe can be lifted for the testing of
reproducibility (hand switch or footswitch).

46
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To complete the assembly of the EMP I, the spindle covering (7) must be mounted,
the dust cover (6) must be placed and the temperature protection shield (4) must be
mounted.

The spindle covering is screwed on to the cover plate (8) with two countersunk
screws (5). Then the dust cover can be placed.

To protect the gage blocks and the measuring stand (9) from direct body heat the
temperature protective shield (4) is placed in front of the measuring stand. The
temperature protective shield is place over the manipulator (in starting position) in
front of the bridge (2) over the tube towards the bottom and pushed toward the back
until it is aligned directly on the measuring stand. The height is adjusted using the
adjustable feet (3) on the shield.

Fig. 27: Completing assembly of the measuring stand

1 Operating knob manipulator 6 Dust cover

2 Bridge 7 Spindle covering
3 Adjustable foot 8 Cover plate

4 Temperature protective shield 9 Measuring stand
5

Countersunk screw
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7.5

Connecting the control box

The control box supplies power to the electromechanical components and also lifts
the measuring insert of the upper probe. Power is supplied by connecting the unit
plug to the mains with 230 V, 50 Hz. The mains switch on the backside of the control
box is used to switch the unit on.

The push button of the cable release is inserted into the depression of the spring
catch in the control box. The cable release and a union nut are joined together and
screwed tight. The other end of the cable release is screwed into the lifting device
on the upper probe.

NOTE

When laying the wire release, be sure to use the straightest path possible
(radius >200 mm).

Fig. 28: Mounting the cable release on to the probe

Plug the hand switch (mouse, optional footswitch) into the socket on the control box
and secure it.

The measuring insert of the upper probe must clearly be raised when the control box
is on and the hand switch activated.

The size of the lifting distance can be changed by adjusting the union nut (see
chapter 10.2).

For checking purposes, the LED 2 and LED 3 on the control box must light up red.
Attach and secure a cable from the back side of the control box to the socket on the
measuring stand. This cable provides electricity to the lifting magnet. A functional
test is conducted on the completely connected measuring stand.

48
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8 Gage Block Testing

8.1 Preparing the measurement

8.1.1 Gage block

¢ Cleaning the gage block

Clean the gage block with a suitable, lint-free material as well as surgical
spirit or a special cleaning agent for gage blocks.

Rub off with a lint-free cloth until both measuring surfaces have reached
their optimal shine.

horoughly clean the sides of the gage block and demagnetize them if
necessary.

e Conduct visual check for damage

Check visually for damages or scratches using an optical flat and rework
if necessary.

e Ability to wring and flatness

Place gage block according to size on an optical flat and turn them over
together, or place optical flat on the gage block and wring them together
using light pressure.

Check for permissible flatness deviations. No interference fringe and
depending upon the accuracy class no or few white spots.

Carefully detach optical flat.

e Temperature compensation

Before beginning measurement, lay the standards and the reference
gage blocks out for a longer period of time near the testing unit so that
the gage blocks can attain the best temperature compensation possible,
also in relation to the temperature of the testing unit.

Intermediate layers should be used prevent damage to the gage blocks.

8.1.2 Measuring unit

e Selecting frame/crank

Select a combination of frame/crank that corresponds to the gage
blocks.

Carefully clean and mount (pay attention to the equipment rubbers).

e Running-in time and tempering

Due to the temperature-stable behavior of the measuring stand, the
temperature compensation for the first commissioning must take place
over a longer period of time.

The measuring unit must run in for a certain amount of time before each
series of measurements.

Switch on the control box and the display uni.

Turn operating knob to OFF-position
(running-in time approx. 10 to 15 min.).
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After switching on the interface box PU 42 and activating of a suitable display /
management software (e.g. FMS-connect), the following settings must be checked
and corrected if necessary (chapter 5.4.3):

Gage Block Testing

8.1.3 Interface box PU 42

1. Activate channel connection A+B if necessary, above the menu bar
2. Setresolution to 0,01 pm.

3. Delete zero shift if necessary with button d

In the program FMS-connect the measuring window looks as follows:

== FMS Cennect - PU42 =[G [ |
Measure i;:i; Settings "mlml‘: FMS Connect
7
6
4 Min -0.97 pm Max -0.87 pm
connected PU4Z comaz
5
Fig. 29: Measuring window FMS-connect
1 Channel connection / selection 5 Digital displayed value
2 Zeroing of the displayed value 6  Analogue display
3  Deactivate zero offset 7  analogue displayed value
4 Changing the resolution
Edition 06.2018 Gage Block Comparator EMP I
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8.2 Conducting the measurement

The following describes how a series of measurements is conducted with the

program FMS-connect:

Figure

Activity

Explanation

Starting position

Manipulator handle is in the foremost
limit stop position,

operating button in OFF-position,
measuring slide clamp is loosened,
move slide upwards.

Placing gage
blocks

Reference standard in the back,
reference gage block in the front,
use corresponding nominal value,
suitable supplementary component
(tweezers, vacuum lifter).

Approaching
measuring point 1

Turn operation knob to ON-position,
push manipulator handle towards the
back until locking point 1 is felt.

Gage Block Comparator EMP I
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Measuring point 1 | Turn operating knob in the
OFF-position,

loosen slide clamp,

move slide to gage block using hand
wheel,

move slide until a value of

0,00+0,10 pm appears in the display.
clamp slide,

check for dispersion by lifting several
times,

by zero offset in the software set the
value to zero
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Activity Explanation
Approaching Turn operating knob to the ON-

measuring point 2 | position,

move manipulator handle towards the
back to measuring point 2 until catch
point and limit stop are felt.

Measuring point 2 | Turn operating knob to the OFF-
position,

write down value or accept it, as soon
as it is assessed to be correct,
optionally lift several times (using
hand switch or footswitch),

Approaching Turn operating knob to the ON-
measuring point 3 | position,

pivot manipulator handle towards the
left until the locking point and limit
stop are felt

Measuring point 3 | Analogous to measuring point 2,
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Activity Explanation
Approaching Turn operating knob to the ON-

measuring point 4 | position,

move manipulator handle towards
the front to measuring point 2 until
catch point and limit stop are felt.

Measuring point 4 | Analogous to measuring point 2

Approaching Turn operating knob to the ON-
measuring point 5 | position,

Pivot manipulator handle towards the
right until the locking point and limit
stop are felt

Measuring point 5 | Analogous to measuring point 2
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Activity

Explanation

Approaching
measuring point 6

Turn operating knob to the ON-
position,

move manipulator handle towards
the back until catch point and limit
stop are felt.

Measuring point 6

Analogous to measuring point 2

Approaching
measuring point 2

Turn operating knob to the ON-
position,

Pivot manipulator handle to the
middle position until catch point is
felt.

Measuring point 2

To control the reproducibility,

measuring point 2 is contacted again.

Gage Block Comparator EMP I
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Figure Activity Explanation
Approach Turn operation knob to the OFF-

measuring point 1 | position, Pull manipulator handle
forward until the locking point is felt.

Measuring point 1 | Measuring point 1 is recorded again
as a control check.

Approach starting | Turn operation knob to the ON-
position position,

Pull manipulator handle forward to
stop point 1 and limit stop is felt.

Remove gage Use supplementary components to
blocks remove gage blocks from the frame
and carefully store them.

The number of the measuring series to be conducted is based on the requirements
or the accuracy class of the gage blocks.
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8.3

i

8.4

8.4.1

Gage block calibration

ATTENTION

The calibration of gage blocks may only be conducted by trained and experienced
operation personnel. Extreme care, systematical and precise work are demanded.

NOTE

The calibration procedure must be conducted according to the ,Manual for the
Calibration of Gage Blocks up to 100 mm Nominal Dimension in the German
Calibration Service (DKD).

- DKD-R 4-3 Sheet 3.1
- VDI/ VDE/ DGQ 2618 Sheet 3.1

NOTE

The calibration of the EMP Il must be conducted according to the valid calibration
regulations of the DKD (DKD-R 4-1, Edition 1994) and must be done at the unit
location.

Feinmess Suhl GmbH will also conduct this calibration upon order.

Correction

Influence of different temperatures and coefficient of linear expansion

Temperature differences between reference standards and testing gage blocks, or
deviations to reference temperature of 20° C cause an increase in measuring
uncertainty. Correction calculation is principally possible. It does not make sense,
however, since the coefficient of linear expansion is unknown in most cases.
Determining gage block temperature in order to differentiate the length is
problematic and unreliable. It is therefore important to keep the reference
temperature as exact as possible and to conduct temperature compensation of the
measuring stand, reference standard and testing gage block over a long period of
time.

In the appendix you will find correlations between temperature differences and
nominal dimension deviations in reference to a coefficient of linear expansion
displayed in graphic form. An additional diagram describes the influence of different
linear expansion coefficients of reference standard and testing gage block when the
temperature deviates from the reference temperature.
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8.4.2

8.5

Different types of contact deformation

Different elasticity modules of different materials for reference standard and test
gage block (e.g. steel and tungsten carbide) can lead to different elastic
deformations at the contact points of the measuring inserts. It is not possible,
however, to exactly determine the value of the module. Therefore only gage blocks
of the same material should be compared to increase the measuring certainty. If this
is not possible, correction values must be determined and calculated into the
evaluation.

Assessment

After the measuring values for the individual measuring points have been adjusted
correctly, the measuring results with the permissible deviations and tolerances with
reference to the nominal dimension and accuracy level are compared. The deviation
of the center dimension of the nominal dimension of every standard is considered
(see respective calibration certificate).

The following statements must be made:

1. Deviation of the central length P2 from the nominal value smaller or equal
to the maximal permissible deviation t, from the nominal dimension for any
random points of the measuring surface.

2. Length deviation from the nominal dimension on the measuring points P3,
P4, P5 and P6 smaller or equal to the maximal permissible deviations t,
from the nominal dimension for random points of the measuring surface.

3. Deviation of the largest positive values f, and the largest negative values f,
of the measuring points P3, P4, P5 and P6 from the central dimension
measuring point P2 smaller or equal to the tolerance ts.

A confirmation of the accuracy grade or the classification into another accuracy
grade follows based on the determined values.

The measuring values are recorded in a test certificate (calibration certificate).

In addition to the measuring results, the test certificate must include the following
data:

Lage des EndmalRes auf dem Messtisch

The linear expansion coefficient used for correction must be stated
Classification level

The reference standard used with last calibration

Date of testing and name of tester

(8 [ R R |
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8.6

EMP-Program QM SOFT®/QM-BLOCK

The EMP program QM SOFT®/QM—BLOCK is used for computer-aided calibration
and testing of gage blocks and gage block sets. It carries out and manages gage
block testing by help of the optional gauge management program QMSOFT/QM-
MANAGE in a comfortable manner. A printer and computer are required in order to
use the program.

All components must be attached according to the instructions.

The basic setting of the gage block testing station is made according to the
description without PC and program.

The program automatically makes the essential settings, , the connection and value
transfer. The program also sets the required measuring cycle and individual
measuring points. The comfortable management allows storage of several sets of
standards with their deviations, the compensation of deviations and a corresponding
generation of mean values for measurements with repeated contacting of measuring
points.

The program also prints out a test/calibration certificate in standard form or
according to individual specifications.

NOTE

Please contact Feinmess Suhl GmbH for any questions on computer-aided gage
block calibration and testing.

NOTE

The description of the operator software is not part of this operation manual.
Detailed information can be found in the respective manual. It is part of the entire
documentation.
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Maintenance and Care

General notes on maintenance and care

To guarantee a high operability and measuring certainty of the EMP I, the following
must be adhered to:

O The measuring table must be cleaned at regular intervals.

O The supporting rollers must be cleaned several times a day with a lint-free
linen cloth that has been dipped in benzine. The cleansing depends on
ambient influences (dust exposure, air circulation, frequency of use e.g.).

O Thoroughly clean frame and especially the frame with the equipment
rubbers, to assure secure clamping and transportation.

O Awvoid unintentional adhesion of the gage blocks. It would lead to an
increase in measuring uncertainty.

O Lightly oil the threaded spindle of the height drive in regular intervals with a
non-resinous oil for fine mechanics.

NOTE

Please contact the service personnel at Feinmess Suhl GmbH concerning any
special problems on maintenance, repair and cleaning measures. Contact details
can be found on the inside cover of the operation manual.

NOTE

The legal regulations and directives must be followed when disposing of defective
or worn devices.
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9.2 Wear and spare parts
Consec. Description Order number
No.:
1 Measuring stand with built-on measuring table |76 4230:021.26
and manipulator

2 Frame for gage blocks 9x30 mm?2 76 4230:203.11
3 Crank for gage blocks 9x30 mm?2 76 4230:252.10
4 Frame for gage blocks 9x35 mm?2 76 4230:204.11
5 Crank for gage blocks 9x35 mm?2 76 4230:253.10
6 Temperature protective shield 76 4230:215.14
7 Probe, upper 76 4230:209.14
8 Probe, lower 76 4230:210.14
9 Tungsten carbide measuring insert, upper 76 4230:207.11
10 Control box with cable release 76 4230:443.14
11 Cable release 800 031 380 53
12 Plug-in power supply 24 Vdc/1 A 800 091 381 02
13 Hand switch 76 4230:414.14
14 Footswitch 76 4230:405.25
15 Tweezers 76 4230:410.28
16 Vacuum lifter 76 4230:401.25
17 Interface box PU 42 76 6646:010.20
18 Power supply Upon request
19 Dust cover 76 4230:100.14
20 Computer Upon request
21 Connecting cable PU 42/Computer 8000 913 379 73
22 QM SOFTw/QM-BLOCK 819 000 000 20
23 FMS-Connect 76 6646:001.15
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10 Malfunctioning and Troubleshooting

10.1 Changing the cable release

If the cable release is damaged or worn, it must be exchanged. The cable release
can be ordered under the order no. 80003138053 from Feinmess Suhl GmbH.
Cable releases with the following connection dimensions can be used:

Gesamtlange 500 mm 27
o 35 he o )
= 15 ° s 3
~ . b
3 s £
S £

Fig. 30: Connection dimensions of cable release

The following steps must be followed:

1. Unscrew union nut

2. Change cable release

3. Screw union nut in again

4, Readjust cable release settings

10.2 Setting cable release

Adjustment is necessary after the cable release has been exchanged or after
alterations has been made. It may be that the measuring insert of the upper probe
does not lift up high enough.

1. Screw the cable release into the control box and into the lifting devices
of the upper probe. The control box should be at its future location. .
Activate hand switch.

3. Control the lifting of the measuring insert of the upper probe. The value
should be at approx. 2 mm (watch display!).

4, If there is insufficient or no lifting, the magnet can be changed by
loosening the counter threaded ring on the union nut and turning the
adjustment screw until the basic setting value of approx. -100 pm is not
influenced (control value on the display unit).

5. Fix the position by tightening the counter threaded ring.

6. Control the function by activating lifting using the hand switch.
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10.3

Changing the fuse

DANGER

Danger of electric shock!
Only trained professionals may change electrical components and conduct the
recommissioning.

The control box is connected and switched on, but the green LED 1 does not light
up.

When activating the connected hand switch, the upper measuring insert cannot be
lifted. Check the mains voltage. If there is voltage then the fuses in the control box
must be checked. The fuses used are glass tube micro fuse 5x20 mm standard type
model time-lag fuse 1,5 A - F.

1. Separate unit from mains supply
2. Unscrew fuse inserts

3. Check fuses, change if necessary
4, Screw in fuse inserts

5. Connect unit to mains supply

6. Check operability

NOTE

If operability is negative, contact the service personnel at Feinmess Suhl GmbH.
Necessary repairs must be conducted by service personnel.

Gage Block Comparator EMP I Edition 06.2018 63



p———
Steinmeyer

— J -
Appendix FMS

11 Appendix
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Fig. 31: Length deviation due to different temperatures
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Fig. 32: Influence of different expansion coefficients of reference standard and test
specimen
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