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User’s guide  (P r elim i nary )  

 

The IGROB/G measuring machine is a device with 3 linear movements (X - Y - Z) arranged 

according to a group of three co-ordinated axes and a fourth rotary axis (Turntable W) aligned with 

the vertical axis (Z).  

The four axes are driven and slaved by a control circuit board. 

The pieces to be measured are positioned between two tips, one in the centre of the turntable and the 

other, again driven, can be adjusted in height so that the piece can be blocked in position. 

An analogue measuring head is fitted that is conveyed by the three linear axes, to detect the 

movements along one direction. 

The machine is complete with a calculator and printer for issuing the test certificates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

1   DESCRIPTION OF THE CONTROLS ON THE CONSOLE  
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3 DESCRIPTION OF THE  GEAR SOFT/ EV SOFTWARE 

This software is used to automatically test the involute tooth of the side of a spur gear or a spiral 

gear. 

 

 GEARING selector switch With the selector switch turned to ON, combined with the 
 JOG  X and Z movement, the W is turned to trip an involute 
tooth or helical tooth respectively, relative to the gear to be 
tested. 

 SPEED selector switch  Used to select the movement speed of the X Y Z W axes 

ST.GEN push button This push button is used to turn the power supplies on. 
 It is to be pressed to enable the axes and is enabled each time the     
 Measuring phase is accessed  

PATH push button  Used to assist the operator when programming the measurement 

 ST.CYCLE push button  Used to start automatic cycles 

 RESET PROBE push button  Used to reset the head indicator 

UP push button  Used to move the counter-tip block upwards 

DOWN push button  Used to move the counter-tip block downwards 

 W + push button  Used to move the rotary axis W + anti-clockwise 

 W -  push button  Used to move the rotary axis W -  clockwise 

 Used to move the head towards the X + direction 

 Used to move the head towards the X -  direction 

JOG     Z +  Used to move the head towards the Z + direction 

 Used to move the head towards the Z -  direction 

 EMERGENCY push button  Used to block the axes and to stop any automatic cycle running 

JOG     X + 

JOG     X -  

JOG     Z -  
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BEEN SAVED BEFORE 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1  

·  Select the New option from the File menu 

·  Enter the parameters of the gear to be tested in the window illustrated in Fig.2 

 

 

 

 

 

 

            

   

                 

                         Fig.2  Gear parameters window 

 

Where: a = Pressure angle expressed in first and second gradients or decimal gradients 

           b  = Helix angle expressed in first and second gradients or decimal gradients 

     Mod.  = Normal module expressed in mm. 

           Z  = Number of teeth 

           F  = Feeler expressed in mm. 

Helical tooth side (right of left); if the side is straight the choice is irrelevant. 
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Once the configuration has been confirmed the window il lustrated in fig. 3 wil l appear 

 

 

 

 

 

 

 

 

 

 

 

 

             Fig.3 Measurement window 

 

  

 

3.1.1 MEASUREMENT WINDOW 

1. The reading instrument of the analogue transducer displays the position of the sensor compared 

to its own stand-by position.  The reading range is +- 0.5 mm. 

2. The reading instrument of the analogue transducer displays the position of the sensor compared 

to the relative zero position (the relative zero position is set by pressing the Reset Probe key on 

the console).  The reading range is +- 0.05 mm. 

3. The positioning parameters for measuring the involute tooth include: 

·  Head diameter to be set directly or using the path procedure.  This value outlines the 

involute tooth scanning area towards the head diameter. 

·  Foot diameter to be set directly or using the path procedure.  This value outlines the 

involute tooth scanning area towards the foot diameter. 

·  Current diameter, which displays the diameter on which the feeler is resting. 

·  Base diameter, which displays the value of the base diameter obtained from the 

parameters illustrated in fig. 2. 

4. The positioning parameters for measuring the helical tooth include: 
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·  Z  very outer edge position, to be set directly or using the path procedure.  This value 

sets the height of the feeler so that the gear can turn without it colliding against the 

actual feeler. 

·  Z TOP position, to be set directly or using the path procedure.  This value outlines the 

helical tooth scanning area towards the top. 

·  Z BOTTOM position, to be set directly or using the path procedure.  This value outlines 

the helical tooth scanning area towards the bottom. 

 

5. Axes coordinates display device. 

6. Number of teeth to be tested being a variable from 1 to 4. 

7. Box for the automatic positioning on the left side. 

If this box is ticked off , the automatic measuring cycle will continue without stopping from 

testing the right sides automatically switching over to test the left sides. 

This automatic switch over could cause problems in finding the space, which could have 

some diff iculties in the case of gears with a high correction gradient. 

It may therefore be possible, and is obligatory in the case of a new gear, not to use this 

option.  This would mean that the automatic cycle would be stopped, the space can be found 

and therefore it would be possible to evaluate the suitableness of the cycle without stoppages. 

8. Message box, which provides the messages that guide the starting operations of the automatic 

cycles. 

9. Emergency box, which shows indications concerning the machine status  

          (See appendix 2 ). 

10. The push buttons area includes: 

·  Measure button, used to start the measuring cycle 

·  Home button, used to start the axes reset cycle. 

·  Db Set button, used to take the Y axis of the machine to the ceiling point of the base 

circle. 

                     (Condition required to be able to use the path procedure)  

·  Abort button, used to stop any automatic cycle possibly running. 

·  Exit button, used to exit from the measurement window. 
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3.1.2 HOME CYCLE 

This cycle is to be executed once the machine has been turned on to reset the axes. 

Proceed as follows to start the HOME cycle: 

·  Make sure that there is no indication in the emergency box. 

           (the only indication admitted in this case is “COUNTER-TIP OPEN”)  

          If this is not the case, proceed as advised in appendix 2. 

·  Using the jog controls, take the axes near the zero position. 

·  Press the Home push button (push buttons area). 

·  Press the StartCycle push button (console). 

·  Wait for the cycle to be completed. 

Note: the Home cycle must be executed only after the machine has been turned on.  It need 

not therefore be repeated before starting the next measurements. 

 

3.1.3 PREPARING THE MEASUREMENT 

·  Make sure that there is no indication in the emergency box. 

           (the only indication admitted in this case is “COUNTER-TIP OPEN”)  

          If this is not the case, proceed as advised in appendix 2. 

·  Fit the gear to be tested between the tips using the UP and DOWN push buttons on the 

console.  The downward movement of the tip will stop automatically once the gear has been 

blocked in place. “COUNTER-TIP OPEN” will disappear from the emergency box. 

·  Enter the values requested in the positioning parameters box for measuring the involute tooth 

and the values in the positioning parameters box for measuring the helical tooth. 

If these values are not known, they may be found using the PATH procedure. 

 

         PATH procedure: 

·  Position the head over the gear face and press the DbSet push button (push buttons area), then 

press the StartCycle push button (console) and wait for the Y axis to position itself on the 

base radius. 

Note: The Y axis must keep this position throughout the whole cycle, therefore do not 

activate the Y jog movement. 

·  Put the head in a space, turn the W axis slowly until the head is pre-loaded by roughly 0.1 mm 

then press the RESET PROBE push button (console). 
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·  Position the cursor in the Head box of the positioning parameters for measuring the involute 

tooth by clicking on it using the mouse. 

·  Switch the GEARING selector switch on the console to ON. 

·  Take the head to the top of the tooth using the jog control and then press the PATH push 

button on the console. 

·  Take the head to the foot of the tooth using the jog control and then press the PATH push 

button on the console. 

·  Take the head to the beginning of the helical tooth on the bottom side using the z- jog control 

and then press the PATH push button on the console. 

·  Take the head to the end of the helical tooth on the top side using the z+ jog control and then 

press the PATH push button on the console. 

·  Take the head to the very outer edge of the side part of the gear using the jog Z+ control and 

then press the PATH push button on the console. 

Note:  A buzzer sounds when the PATH push button is pressed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Useful parameters for measuring the contour and the side 
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     3.1.4 STARTING THE MEASURING CYCLE 

·  Select the number of teeth to be tested (box (6) fig. 3 ). 

·  Enable or disable the cycle stoppage on side switch over option (box (7) fig. 3 ). 

·  Position the head beyond the vertical outer side of the gear. 

·  Press the Measure key (Area (10) Fig. 3 ). 

·  Press the StartCycle push button (console). 

The axes will automatically move to the starting position.  Turn the W axis so that the head 

fits in the space then press the StartCycle push button (console). 

·  Wait for the cycle to be completed.  If the option that stops the cycle before switching 

over to testing the other sides is enabled, then once the right sides have been tested, 

proceed in the same manner as the previous point and wait for the measurement to be 

completed. 

·  Take the gear out of the tips (UP push button on console). 

·  Press the Exit key (Area (10) Fig. 3). 

·  Proceed to point 3.3.2 - Modifying the sheet limits and writing the certificate -. 

 

 

   3.2  MEASURING A GEAR THAT HAS ALREADY BEEN SAVED. 

·  Select the Open option from the File menu. 

·  Select the name of the gear to be tested. 

·  Select the New option from the File menu. 

·  Confirm the parameters of the gear in the window il lustrated in fig. 2. 

·  Make sure that there is no indication in the emergency box. 

           (the only indication admitted in this case is ªCOUNTER-TIP OPENº)   

          If this is not the case, proceed as advised in appendix 2. 

·  Fit the gear to be tested between the tips using the UP and DOWN push buttons on the 

console.  The downward movement of the tip will stop automatically when the gear has been 

blocked in place.  ªCOUNTER-TIP OPENº will disappear from the emergency box.  

·  Follow the instructions provided in point 3.1.4 
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   3.3  MODIFYING THE SHEET LIMITS AND WRITING THE CERTIFICATE 

3.3.1 Select the Sheet parameters option from the Modification menu. 

3.3.2 The window illustrated in Fig 4. will appear, which includes: 

 

 

                 

 

 

 

 

 

 

 

 

 

                Fig.4 Measuring sheet parameters 

               Parameters a) and b) define the scanning range according to which the error is computed. 

     Parameters c) and d) set the display scale of the error as a graph. 

     Parameters e) and f) set the established accuracy classes (Standard DIN 3962).           

     g) are the heading items. 

     h) is the crowning selection. 

·  Box disabled: 

the errors are computed compared to a straight line that better roughly estimates the 

graph trend. 

·  Box enabled: 

if the i) parameters are set at zero, the errors will be computed compared to a vertical 

circle that better roughly estimates the graph trend; if a different value is attributed to 

the i) parameters the errors wil l be computed compared to a vertical circle, the height 

of which is fixed by this parameter.   
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   3.4 PRINTING THE CERTIFICATE 

         Select the Print option from the File menu. 

 

   3.5 SAVING A GEAR 

Select the Save or Save with name option from the File menu then enter the name that 

identifies the gear.  All the parameters and the graph will be saved. 

 

   3.6  SAVING IN IMAGE FORMAT 

Select the Save PCX image option from the File menu then enter the name that identifies the 

gear.  A bitmap file in PCX format wil l be obtained that represents the test certificate. 
 

   APPENDI X 1 
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APPENDIX 2    Machine indications: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INDICATIONS DESCRIPTION 

If the drives are to be enabled, press the 
ST.GEN push button on console 

Axes disabled The motor drives have been disabled 

Wait 10 secs. and press the ST.GEN push 
button.  Check the indications on the 
electrical control panel.  Contact the 

Technical Service if the problem persists. 

Counter-tip open If the measurement is to be made, press the 
DOWN push button (console) until the 

indication disappears. 

The gear blocking pin is not inserted or is 
not locked correctly 

SOLUTION 

Insuff icient air pressure 

Reset the emergency push button by turning it 
clockwise. 

Axes limit switch 

Use the jog controls to move the axes to 
release the pressure from the head. 

Emergency push 
button pressed 

The red push button on the console is 
pressed, which disables the motors and 

shuts off the pneumatic power supply.  Any 
automatic cycle possibly running is stopped  

Take the axis out of the end-of-stroke position 
using the jog controls. 

Probe Overloaded  The sensor is positioned beyond its safety 
stroke position.  When this message is 

displayed a buzzer is triggered and the axes 
are blocked. Any automatic cycle possibly 

running is stopped 
  

One of the axes has reached its useful end-
of-stroke position 

The pressure of the pneumatic power supply 
has dropped below the safety limit causing 
the disabling of the motors.  Any automatic 

cycle possibly running is stopped  

Check the pressure of the pneumatic power 
supply indicated on the gauge. 

Drive alarms One of the drives is in an alarm status.  Any 
automatic cycle possibly running is stopped 

Servo Error An interference in the normal movement of 
one of the axes has caused the disabling of 
the motors.  Any automatic cycle possibly 

running is stopped 

Check if the slides are clean and also the 
pressure.  Contact the Technical Service if the 

problem persists 
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