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XIV. Inspection program QM-SPLINE
XIV.1. Introduction

The program QM-SPLINE serves as a computer support program for the inspection of involute and straight
sided spline gauges according to different national standards (see the list ), respective according to
customised factory standards.

NOTE: At time the program is exclusively designed to measure and evaluate a
"Two-point" measurement over or beetween pins
for the different types of gages for external and internal splines
to check the gauges actual "space width" or "tooth thickness"!
The measurement of "Major diameter”, "Form diameter", "Minor diameter" or other gauge
parameters is not a part of this program!

The use of the program itself, however, requires little knowledge of computers. An extensive help text as
well as the integration of thorough safety measures ensures quick a simple operation of the program.

Measurement data can be entered directly from a connected measuring device or from the keyboard. The
program does calculate the nominal measures over or between two pins in dependanace of the pin
diameter selected and compares it with the actual measures. The evaluation results can be re-produced on
the screen and/or the printer. Tolerance excesses will be shown.

The following standards form the basis of the evaluation:

¢ Involute spline gauges acc. to DIN 8140, October 1991
e Involute spline gauges acc. to DIN 5482; March 1973
e Straight sided spline gauges acc. to DIN 5481; Januar 1952

e Involute spline gauges acc. to ANSI B92.1-1996 and ANSI B92.2M-1980
(under preparation!)

¢ Involute spline gauges acc. to factory standards (entering tooth thickness or space width).

The program QM-SPLINE can be started directly out of the database program QM-MANAQ - also offered
by L&W GmbH - and provided with initial data (such as ID-number and Gauge designation).

In this case the inspection results are directly transmitted back to the database. See section XIV.6 giving
some special notes about the usage of program QM-SPLINE together with the database program.

XIV.2. Program start

You can start the QM-SPLINE program directly from the QMSOFT-command-Shell (click the corresponded
symbol in the shell). The other way is to start the program through the WINDOWS explorer (WINDOWS
2000 or XP ...).

Especially at the first start of the program you should check some basic parameters of the program. See
the next section for this.
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XIV.3. Program settings

Working with the program you should make different settings to define the program environment and
especially program conditions. Use the menu “Settings” to do this.

XIV.3.1. Settings | General settings
Using this option you have the following registers to change program settings:
Register ,General”

Here you can choose the program language, switch on/off the help text and set the default source for the
measuring values.

Using the option “Save certificates automatically” any calibration certificate will be saved into the
“Certificate directory” (see register “directories”). The file name will be created by using of the gauges
identity number or the entered certificate number. You can set if you want to save the certificate as “RTF”,
“PDF",... file format.

OMSOFT® f QM-5PLINE32 - Program settings

General l Directories l Inspection prucedures]
g

[v Show help text

a LCancel
Language PE—
|Eng|ish j
Take measures from
|Keyboard j

Save certificates as
f* RATF " PDF " Dpoc " HTML

[v Save certificates automatically

To create the file name use

* |dentity number " Certificate number

Figure: General program settings
Register ,Inspection procedures”

Here you can enter for each gauge type a reference to a corresponded text file including the inspection
procedure as a text.

Enter your own text for the procedures here!

Register , Directories”

For some functions (indicating of measuring values; creation and edit of certificate layouts) external
programs will used. Here you have to enter the directory where the corresponded program can be found.

While doing the program installation all directories will be set to a correct value !

ATTENTION: Make sure that this entries are correct. Errors while operating the program may be caused by
incorrect settings in the screen "Directories”.
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XIV.3.2. Settings | Inspection conditions

Here you can set some general conditions for the spline gauge inspection and also the number of readings
you want to use.

XIV.3.2.1. Inspection conditions | General settings

OMSOFT® f OM-SPLINE32 - Inspection conditions

General l Ring gauges ] Flug gauges] Double sided plug gauges] Mazter plugs ] External, Internal spline ]

Type of inspection

Incoming

Default certificate layout for

metric meazurements | (M5 pline32_English -

L]

inch meazurements | [MSpline32_Englizh -

L«

E ok ﬂ Cancel ‘

Figure: Inspection conditions — general settings
Set the following parameters:

Type of inspection: Select “Periodical..” or “Incoming inspection”.

Save inspection record as: Here you can enter a default file name which will be used to save an
inspection certificate after finishing a gauges inspection.

Default certificate layout file: Enter here the name and directory for the certificate layout files you

want to use to create your calibration certificates. For "mm” and
"inch” measurements different files can be used.

NOTE: Because the program will be installed to support different
languages you will find several “L32" files in the related directory.
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XIV.3.2.2. Inspection conditions for the different types of gauges

There a different registers to set special conditions for the different types of gauges. The parameters you
can set at any register are very similar, so will will explain here only one of it.

Register “Double sided plug gauges”

QM-SPLINE ! Inspection conditions

f General T Ring gauges T Flug gauges
iDouble sided plug gauges; T b azter plugs T External, Internal zpline
G0 zide MO GO side
Mao. of meazunng planes |2 l%' |2 l%'

Meazures per plane |1 l%' |1 l%'

Inspection period |1 || | Year[z) j|

E (1] ‘ a Cancel ‘

Figure: Inspection conditions for “Double sided” — GO / NO GO plug gauges

The following parameters are divided in “GO” and “NO GO”.

Number of meas. planes: Enter the number of planes where you want to measure the plug
gauge.
Meas. values for each plane: Enter the number of measures for each measuring plane. A usual

number is “2". This means after measuring one diameter in the given
measuring planes you should turn the plug gauge around 90
Degrees and repeat the measurement(s).

Inspection period: Enter a default “Inspection period” to calculate the date for the next
inspection. This can be print on the certificate. If the program is
called from the database the “Next inspection date” value from the
database will be used.
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XIV.3.3. Certificate layout files

The program gives you the possibility to customise the layout of your calibration certificates. The layout this
certificates is based on the so called " certificate layout file " (template). This file contains all information
about the form of the certificate and the values should appear in this. By editing this certificate layout file
you can change the layout. Saving this file with another file name give you the possibility to work with
different record layouts.

All certificate layout files you have created will be saved in the selected directory (see program settings).
These files have the extension ".L32".

Using the option "Certificate layouts | Show / edit a certificate layout" you can load an existing
certificate layout file into the editor program.

ATTENTION: Do not open a certificate layout file (“L32” extension) directly with the QMSOFT editor or with
any other program ! In this case the program depended fields will be removed !!

A certificate layout file is consisting of three different types of information:

e "normal” text: is text information just like in a known text processing application; you can change the
text as you want and you can set the different text parameters;

e "Placeholders" ("Fields"): a "Field" is including a variable information about the gauge, the measuring
process or the measuring environment. A "field" will be fulfilled with the actual information while
executing the program. Editing a certificate layout file you can change “field" positions, delete "fields" (if
you do not need the related information) and insert new "fields". To insert a new "field" in your
certificate layout use the menu "Insert | Fields". Using this menu you can also see all available "Fields"
and the related information. For numerical fields you can set the number of decimal points using the
menu “Insert | Fields”.

e "Line conditions": A line condition gives you the possibility to control the certificate layout in
dependence of different program situations. A text or field following to an line condition will be print out
on the certificate only if the condition is "true". For example you can print a special text only if an
"External measurement" was done. Please open an existing certificate layout and see the comments
for the “Line conditions” available.

XIV.3.3.1 The usage of “Place holders” (fields):

To insert a new "Place holder" in your -certificate layout use the menu "Insert | Fields".
Using this menu you can also see all available "Place holders" (Fields) and the related information. The
fields are grouped to different categories (e.g. Gauge nominal values). If you select a field (click on it) you
can see the field designation.
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| QMSOFT® / EDITOR32 - W:\PROGRAMME\QMSOFT32\QMSPLINE32\ TEMPLATESYOMSpline32_English. (32

File Edit %ew Insert Format Tables Extras 7

O E”vﬂ|§| L BB o o qlE - EJ|@H_ Fels + # | B

e =3 rlxluff= 3lsls] Sl 52 @l
5 i T

“I|1D LI

L

e e O
ies: Fields:

Categories:
<allz | |BasicDiameter ~
- Gauge management | |Module =
- gauge nomlnT.I values and measures Alpha o |
) : ) - [Aauge properties DiametralPitch
#aM-Splined2 Layout fle @M Spline_English 1532  General infarrnation PinDiameter
E §=_: ~ Infarmation sbout the customer v E?g;:mztzggm
i _——7 £ | R4 SpaceMin GO v
-‘l I~ Sort figlds
QMSOFT@ < cud Description
Mumber of teeth.
{InspectionType} of {GaugeType}
ldentity number: {IdentNun = =
. . . . Ingert | Close |
Gauge designation: {Designati
Standard: {Standard
lodule: {Module} {Unit}
#Diametral pitch {DiametralPitch}
#lurmber of testh: {MurnberOfTeeth} v
|Page 1 |Line 22 |Col 23 [100% [ [

Figure: using "Fields" in a certificate layout
XIV.3.3.2 The usage of “Text conditions”:

Use the menu "Insert | Line conditions"

to show the conditions available (see figure).

Select a condition in the shown list to get there description. Use the “Insert” button to insert the selected

condition in your certificate layout.

Note: A “Line condition” is not restricted to one line in your layout. The condition is active until a new “Line
condition” is defined or an “empty” condition is set. The text after an “empty” condition will appear on
your certificate in any cases.

Output conditions ..

Shaw text, if the following conditions are true..

GOGauge

FoM-Spline32 Layout fle CMSpline_English 132

c Define more conditions:

Log. operatar: |UND vi

= Field name: |

QMSOFT® / EDITOR32 - W; WRI’GRAMME\QMSUFTEZ\QMSPUNEJI\ TEMPLATES\QMSpline32_English.132

< custol

Condition:

1.value: |

General |nF0rmat|0n 2

“aluations 14

{InspectionType} of {GaugeType}

2. value: l

Identity number: {ldentNumbe]

3 . ~Description
Gauge designation:

Standard:

{Designation}
{Standard}

#odule: iModule} {Unif

#iametral pitch
#lumber of teeth:

{DiametralPitg
{NumberOfTe

Insert | Close I

ABS

AMST

DB
DiamPitch
DIM

DR

EXT

FACT
GGauge
GREMZ

INT

MeasGo
MeashoGo
MOGE0Gauge
REM

RIMG
TMeasMajorEo
TMeasMajorMOGo
LIEE

LT

WEAR

WEI

[=1B]X]

2]

T

[Page 1 |Line 20 |[Col 1 [f00% | | [
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XIV.4. The calibration process
XIV.4.1.Select gauge type and standard / Entering of parameters

Before starting an inspection at first you have to select the Gauge type you want to inspect and the related
standard.

£+ QMSOFT® J QM-SPLINE Involute and Straight sided splines

File Inspection Show supplem. text  Certificate layouts  Settings  Help

- — BN — =
] e e G0 Compozite Plug Gauge GO / HO GO Plug Gauge

=
'5 External spline

NO GO Sector Ring Gauge MO GO Sector Plug Gauge

—
e -
= Internal spline

o gl e B i e kaster ring for GO plug gauge

- — 8-

Wear check plug for GO ring

Wear check ning far GO plug

Date:

04.05.2005
@ |nzpection conditions ﬁ) Exit

Uzer name:

system

Figure: Select the type of gauge you want to inspect

In case that the parameters you have to enter does depend on the standard selected, select the standard
now.

£ QM-SPLINE [ Select a standard -0

Fleaze select a ztandard from the shown list |

[Fvolute Spline gauges acc. to factony standard j

[Fvolute Spline gauges acc. to DIM 5480 [Qctober1337]
[Fvolute Spline gauges acc. to DIM 5482 (March 1973]
[rwalute Spline gauges acc. to AMS| B32.1-1996

[rvolute Spline gauges acc. to AMS| B2 2M-1330

Straight sided spline gauges acc. to DIM 5481 [lanua 1352

|walute Spline nauqes acc. bo Factary standard
Straight sided Spline gauges acc. to factory standard

(1] m Cancel

Figure: Selecting the standard
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Note: At time not all standards are available. If the "space width" or "tooth thickness" of a gauge is known
you can use the option "Factory standard" to calculate the "over pins" or "between pins" measures

for it!

Now before starting the inspection, a series of parameters has to be entered that describe the gauge. The
input of the parameters is done in a separate dialog box with a corresponding number of input fields.

XIV.4.1.1. Gauge parameters acc. to DIN 5480

Gauge type: GO Composite Plug Gauge

[Zauge identity number |EIE|E|E|E| YWalues acc. to |
[ it |Metri|: j Prezsure angle |

Shart designation |

Basze diameter |EEI,EIEI rim Fit clags |H j
Module W - Tolerance clazs |9 ﬂ
Mumber of teeth |28 Gauge tolerance class [LO) |4 j

[3auge designation |

Reading limits for meazurement over two pins or balls:

Suggested pin diameter acc. ta DIM

Cuztomer selected pin diameter

MHew gauge |EI,EIEIEIEI mm

MO GO walue - new gauge |EI,EIEIEIEI T

E: Calculate meas. [F7] ‘ @ Ingpection conditions ‘ @ |nzpection procedure

Wear limit ||:|,|:||:||:||:| riim

a LCancel ‘ ‘

Identity number:

Unit:
Pressure angle:
Base diameter:

Module:

Number of teeth:

Fit class:
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Figure: Entering of spline gauge parameters acc. to DIN 5480

This field is used to establish an identity for the gauge by entering a number. This
number will be noted in the record.

Select the unit (“mm” or “inch”) for the measurement.
The pressure angle is always 30 Degree for this standard.

Enter the gauges “Base diameter”. Usually you will find it at the gauges
designation.

Select a module from the shown list. The program will give you an error message
if the module selected does not correspond with the entered base diameter.

Usually the number of teeth is given by the combination of “Base diameter” and
“Module”. Therefore after entering of this parameters the number of teeth will be
set automaticly. If you change the presetted number of teeth the program will
check if it is a valid number according to DIN 5480.

Select the given class of fit.
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Tolerance class: Select the product tolerance class. Class “9” is the default value.
Gauge tolerance class: Select the gauge tolerance class. Class “4” is the default value.
Now you have all necessary parameters you need to calculate the readings over pins.

The “Gauge designation” you have not to enter. It will be set in accordance to the entered parameter and
the DIN 5480 after the calculation of the readings over pins.

Pin diameter: There are two fields where you can show or enter a pin diameter.

Suggested pin diameter acc. to DIN: This diameter can not be changed by the program user. It will show
you, after the calculation, the pin diameter which is suggested by the
DIN 5480 standard. If you to not enter a “Customer selected pin diameter” this
diameter will be used for the calculation of the measures over (or between) pins.

Customer selected pin diameter: If you want to use a pin diameter which does differ from the diameter
recommended by the DIN standard, then enter this diameter here. The program will
check if the diameter you have entered is in a valid range to calculate the measures.
Otherwise you will get an error message.

XIV.4.1.2. Gauge parameters for gauges according to “Factory standard”

If you want to inspect a gauge where the parameters are not in accordance to one of the implemented
standards you get the following dialogue window.

Gauge type: GO Composite Ring Gauge Spline gauges acc. to factory standard

Gauge identity nurnber |EEE|EIE|

[Gauge designation |W3EIH'I 4220
Unit [Inch |

Shart designation | Preszure angle |3|l|:|

" Module % Diametral Pitch Murnber of teeth |20

200

Mominal values for tooth thickness f space width

Mimirmurn circular space width |U,U?E2UE| inch

M amimurm circular space width |U,U?E4UE| inch

whear limit - circular space width |U,U?85E|E| inch

Customer zelected pin diameter |EI,EIEEEIEIEI inch Recommended diameter

Reading limits for measurement over bwo pins or balls:

New gauge |0,000000 inch

MO GO value - new gauge ||l|:||:||:||:||:||:| inch
Wear limnit |EI,EIEIEIEIEIEI inch

ﬂ Calculate meas. [F7] ‘ @ Inzpection conditions ‘ @ Inzpection procedure
a LCancel ‘ ‘

Figure: Entering of parameters for involute spline gauges acc. to factory standard
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In case that a spline gauge may be defined by various parameters we have restricted the number of
parameters at the minimum required.

Identity number: This field is used to establish an identity for the gauge by entering a number. This
number will be noted in the record.

Gauge designation: Enter the gauge designation at the same way as given on the gauge.

Unit: Select the unit (“mm” or “inch”) for the measurement.

Pressure angle: Enter the pressure angle.

Number of teeth: Enter here the number of teeth

Module OR Diametral pitch: Select here if you want to enter the “Module” or
the “Diametral pitch”. If you enter the “Diametral pitch” the related module will be
calculated automatically.

Module: Enter the gauges “Module” if you enter the “Diametral pitch” the module will be
set automatically.
Diametral pitch: Enter the “Diametral pitch”.

Values for space width or tooth thickness: Enter the limits for the gauges space width (or tooth
thickness). You can also calculate only one measure between (or over) pins if
you have only the maximum or minimum limit of the space width.

Pin diameters:

Recommended diameter: Based on the entered gauge values the program will show you an
“Recommended diameter”. This recommendation may be used to select the
actual used pin diameter.

Customer selected pin diameter: Enter the pin diameter you will use to calculate the measurements
between (or over) the pins.

The “Calculate..” button will perform the calculation of the measurement in relation to the entered
parameters. If the button is disabled (no Green arrow is shown) then the parameters are not complete.

If an “Calculation error” does appear the entered pin diameter is not usable for this gauge and/or the
space with (or tooth thickness) you have entered does not correspond with the Diametral pitch (module) or
the number of teeth. In this case check the parameter and correct it.
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XIV.4.2.The measuring method

The most usual method to determine the actual space width or the actual tooth thickness of a gauge is the

measurement with pins. This measurements give us a simple and effective way for the analytical inspection
of splines.

NOTE: This measurements do not determine the fit between mating parts!

XIV.4.2.1. External measurements — measurement over pins

MEASUREMENT CIRCULAR TOOTH
OVER PINS THICKNESS —REF
T ( . MINOR
FORM A - — - 0lA
DIA MAX

PN %

Figure: Measurement over two pins

XIV.4.2.2. External measurements — measurement between pins

Measurement between pins
je— FORM DIA o

L CIRCULAR SPACE

WIDTH- REF
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XIV.4.3.Entering measuring values

Measurement values are always entered in a sequence of measurement values 1 to n for gauge position 1
(corresponding with measuring plane 1 to n), measurement value 1 to n for gauge position 2 etc.

Measuring double sided GO/NO GO plugs is done first on the GO - side of gauge and then on the NO GO
side.

Ins pection GO Composite Plug Gauge 0899999

1. Meazure Tolerance field 2 Meazure Tolerance field

1. Meazurning plane 45,1400 rrim T —— |
2. Meazuring plane 45,1432 mim — P |
3. Meazunng plane
£ »

Fir diameter

loer upper
Reading limitz - over pins 45,13680 mm 4514760
Bac
©)

Figure: Entering of measuring readings

The program will show you the “Reading limits” for the current measurement. So you can see if a
measurement is inside the tolerance before taking over the value from the measuring device.

Inspecting internal splines the program will show you the reading limits between pins and additional the
limits for the readings over pins (or balls).

The measuring will be supported by a graphic display showing the measured value in the gauge tolerance
field.

If you want to take over measuring values from an Online connected measuring machine, press the
"Online" Button to start the indication program.

ATTENTION: Use the menu option "Settings | General Settings" to set the "Transfer measuring values
from.." (Register "General”) to the option "Online". Please check, that in the register "Directories" the
correct "Indication device" is selected.
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XIV.5. Output of results

After entry of the measurement data has been completed, the screen "End of inspection” will appear.

QMSOFET® f OM-SPLINE32 - valuation of measurement

Certifizate number Certifizate layout

|2006-08-23-0023 | AMSpiine32_Englsh =l

Customer name
|Flintst|:|ne & Sor|

Waluation _-JI"" Edit the certificate lapaut
|in tolerance ﬂ
MHates Show certificate

Y
@ Erint certificate

Date of inspection Mext inzpection date T O peratar
22.08. 2008 30122007 H_.__,"F; |Smith

Back. ‘ Freturn to main mer

Figure: End of inspection — show/print certificate

If the inspection is finished you get the screen shown above. The summary result of the inspection is
shown. Here you can enter the name of the customer, the date for the next inspection and also some
remarks to the inspection.

Before creating the calibration certificate you can change the "certificate layout” file will be used. To start
the output of the results press the "Show certificate” button.

All functions for the editing and the output of calibration certificates will be controlled by the EDITOR -
program. See the manual of this program to see how to operate this.
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XIV.6. The usage of the program QM-SPLINE with the Gauge management system

In the field of spline gauges there does exist a various number of standards and different forms of gauges.
To minimize the number of Gauge types which are necessary to describe the different forms of gauges

inside the database we decided to keep only a minimum information in the database to make a general
description of the gauge.

QMSOFETE f QM-MAMAG (Dabag32) - [Client “Demo English™] - "GO plug gauge for, internal splines” - “"08999" - "40 x 2 x 30"

Basic data ] History data] Picture] Text ]
* r o
in- @& @ ElEE
Mame of dataset Mominal size / Mominal profile |
| =] |40% 2 30
Client name Standard
| =] |DIN 5420 (Involute splines) |
Type Description
|GD plug gauge for intemal splines |
|dentity number Modul / DP

| & || 2w ]

Statuz Murmber of teeth
| [empty] ﬂ i}

Purchase date

Prezzure angle

] | [
Drate of first registration Ball- # Pin diameter (last meazurement)
22082006 T | [mm | —

Date of lazt inspection tax. naminal value of toath thickness

o] | |mrn ﬂ

Inspection period Iin. nominal value of tooth thickness

| | [mo individual period) j | |mm ﬂ
Date of next inzpection Wwiear limit of toath thickness
- = | |mm ﬂ

Figure: Basic data for a Spline gauge in the database

The data in the database (except the general data existing for any type of gauge) are:

e the nominal size or "Base diameter"; for DIN 5481 and DIN 5482 it is the "Profil designation" for
example "17x20"

e the standard (most important imformation before to start the QM-SPLINE program

e the Gauge designation acc. to the standard:

this information will be given back from the QM-SPLINE program when inspecting a gauge the first
time (see the next figure);

e Ball/ Pin diameter:

usually the pin diameter has to be selected inside the QM-SPLINE program when you perform the
first measurement; the diameter used for the measurement will be come back from the QM-
SPLINE program and will be saved there;

To make a first inspection for a spline gauge follow this steps:

e enter the gauge into the database; the information to describe it are only the "Base diameter" and
the "Standard" (except the general information like Identity number ...);

o call the QM-SPLINE program by executing a gauge inspection (see also Page IlI-9 in the QM-
MANAG manual);

o enter all specific data to describe the gauge inside the QM-SPLINE program (for example as
described at page XIV-7) and continue the measurement;

e close the QM-SPLINE program and continue to the database;
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You will now get your measuring results back into the database. In case that the nominal "readings over (or
between) pins" does depend from the used pin diameter, the readings over (between) pins are also a part
of the "measuring results".

Additional to the measuring results the program will add information to the gauges "Basic data" as shown in
the next figure.

un [GO plug gauge for internal splines], [SPL_334], [50]

VIEREIRG R EREE

General basic data ﬂ Type specific basic data
Gauge lupe Mominal zize [Baze diameter]
|GD plug gauge for internal splines | |50 |
| dentity number Standard
[5PL_334 [ [DIN 5480 (Invalute spiine gauges) |
Mominal gize/Range Gauge degighation acc. to the standard
[50 | [DIN5480-GD B0 3% 30 154 3H - L0 4 |
Gauge statug Ball- / Roll- diameter [customer selected / last meazurement)
uzable E.0000 ram
First entmy on
11.01.2005 |

Figure: Basic data for a Spline gauge after performing the first inspection

You can see that the "Gauge designation acc. to the standard" is now filled with the complete information to
describe the gauge. When you has to execute the next inspection all informations about the gauge like
"pitch”, "number of teeth”, "Tolerance field"... are now available for the QM-SPLINE program.

The pin diameter used for the last measurement will also be used for the next measurement (except the
case that you change it).
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Page XIV- 15



	XIV. Inspection program QM-SPLINE 
	XIV.1. Introduction
	XIV.2. Program start
	XIV.3. Program settings
	XIV.3.1.  Settings | General settings
	XIV.3.2.  Settings | Inspection conditions
	XIV.3.2.1. Inspection conditions | General settings
	XIV.3.2.2. Inspection conditions for the different types of gauges

	XIV.3.3. Certificate layout files
	XIV.3.3.1 The usage of “Place holders” (fields):
	XIV.3.3.2  The usage of “Text conditions”:


	XIV.4. The calibration process
	XIV.4.1. Select gauge type and standard / Entering of parameters
	XIV.4.1.1. Gauge parameters acc. to DIN 5480
	XIV.4.1.2. Gauge parameters for gauges according to “Factory standard”

	XIV.4.2. The measuring method
	XIV.4.2.1. External measurements – measurement over pins
	XIV.4.2.2. External measurements – measurement between pins

	XIV.4.3. Entering measuring values

	XIV.5. Output of results
	XIV.6. The usage of the program QM-SPLINE with the Gauge management system


