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Alignment System

How it Works -Part 2 - Checking Main Spindle (C1) to Sub-Spindle (C2)

Alignment

After checking the machining axes of the multiturn, we need to now focus on the main spindle alignment (C1) to the
sub-spindle (C2) in 4 axes. Here is a procedure to get that data and to align them if necessary.

1. MultiTurn10 Step 1 - Project Setup

Select the tolerance for the alignment:

@ Sub-Spindle (C2) — Center — this is the allowable
centering error between the C1 spindle and the C2
spindle.

Sub-Spindle (C2) — Angular — this is the allowable

angular error between the C1 spindle and the C2 spindle.

Enter the dimensions between the mounting bolts and the
target location so MultiTurn10 can calculate shim values.

Note: Entering dimension is not needed for the alignment data but only
if adjusting the spindle head is needed. Otherwise, entering this can be
skipped.
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File Tools Help
Step 1: Machine Setup

Headstock/Tailstock Dimensions Tolerance Bands

Straightness
Sub-Spindie (C2) - Center
+/- 0002 I
Sub-Spindile (C2) - Angular
+/- D005 I
Main Spindie (C1) Parall.-W Axis
+/- 000S l
Main Spindie (C1) Parall.-Z Axis
+/- 0003
Squareness
+/- J000S

Pitch/Yaw
Overall 0004
Point-Point 0002

HSA .00

Headstock ials -
| A

A B

Number of Points |8
Starting Point Number 1
Spacing Increment | 6.00

W-Axis
W include W-Axis?

Number of Points |8

I Include X-Axis?
Number of Points |8

Spacing Increment | 3.00 Bucked-in to C1

W Include Y-Axis?

Number of Points |6

Spacing Increment | .00

ETOOOOAMPS Project:test alpha 8 -2

2. Go toStep 5: Record Sub-Spindle/ Turret
Rotation Axis Data

Go to Step 5 to record the rotation axis data of the 2
spindles. You will need to take a total of 6 data points, 3
for center and 3 for angle. Start with the Center.

Note: when taking data in Step 5, you must always turn the spindle and

the target together to ensure you are measuring the rotation axis and not

the center of the chuck’s jaws.

First, make sure the T-1295/1296 Target is in the NORMal
position (x 0.5 deg from 0).

Next, rotate the C1 spindle+laser to the inverted position
(A/C Adapter plug facing you), level the bullseye level and
hit Record.

L-702 A/IC Adapter Connector
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\'} -.0636 E V
H .0110 & H

Center
Palling:
Target: [ENEERLIE RS T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth

rews | [ cewn Proceaurs | |
H

= [ Ptreso. )
Laser Position V Center Center V Siope H Siope

Offset OFF

Averaging: [N

Alignment Results - Tallstock/Subspindle Axis
Laser Inverted/Target Normal i
Laser Normal/Target inverted
Laser Normal/ Targat Normal
Calculated Mounting Errors.

Preferences...

Must be at
+/- 0.5 deg from O

(=15} (=1
Polling:

arget:




3. Rotate the Laser Back to NORMal and —

o File Tools Help
Rotate Target to INverted Position
' -.0635 vV N/A
H .0117 H N/A

Center Angle

Palling: } Rotation: | 0.0° Offset

Target: [ENEERILER S T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging: [

Rotate the laser back to the NORMal position (L-702
Switch Panel facing you) and level it.

ser Position V Cantéf|  H Cantar V Siope o L utock/Submpindie Axis

rted/Target Normal [IIECTEEEN .0no e Vi Top Vi

‘mal/Target inverted GRS RG22
Laser Normal/Target Normal| IEGTRT I
Calculated Mounting Errors | IEECLTIN B2

L-702 Switch Panel

Rotate the C2 spindle+T-1295/1296 to the INverted
position watching the rotation axis sensor and stopping to
be within £0.5 deg. of 180 deg. ZOOOOTOS Projectest aiphas -2

Must be at
+/- 0.5 deg from 180

Center

Paolling:

iEli:-1 88 SN95-10003-2x M T-1295 4-Axis

Click Record. The data for the Center parameters has been

taken.
4. Insert Lens, Switch to Angle Modeand —
Record First Point ep 5: Record Subspindle/ Turret Rotation Axis Da
i DU S
The center values are recorded, now record the angular -
values. First, insert the lens into the target and switch the o o 2
display to Angle Mode. The H & V angular values will Polling Aotation: | O Offset 0
display in the right-hand displays with yellow numbers. B e —— Emne-LN

V.Center 1/0 V.Slope 1/0 | H.Center 1/0 H.Siope /0

-0636 ont
0001 ~.0007 -0835 X NA one X NA

Note: make sure the target type selected matches the lens. “FL=3" is the
3in. (76 mm) lens.

SN95-10003-2x-3in - fE el SV S VAT L

Invert the Laser/Spindle, make sure the bubble is leveled,
make sure the Target Rotation indicator is at 0 deg., and hit
Record.
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5. Rotate Laser to NORMal positon and —

File Tools Help

Target/cz Spindle to INVerted positlon. ( Step 5: Record Subspindle/Turret Rotation Axis Data
R Laser+C1 Spindle to NORMal posi d A L V D037
otate Laser+ pindle to al positon an
. . . H N/A H -.0058
Target+C2 Spindle to INverted position, making sure the — / e

Rotation indicator is set to 180 degrees and the laser bubble — [EEES [Rotation: | 3602 oftsat
level is leveled. Hit Record Target: [ENCERIIIER- SR T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging: [

= Pt egor

Rotate the target back to 0 degrees and hit Record again. : ma;";-:"’g%__*_m
| ___ooor | 0007 |

L
Calculated Mounting Errors.

Orientation

6. View Results

The data has now been taken and MultiTurn10 calculates |
mounting errors and subtracts them from the data to 0635 X X 0058 X
produce the alignment Results, which are displayed in the
Alignment Results — Tailstock/Sub-spindle Axis — area.
It also indicates if the results are in or out of tolerance by a
red X (out) or green check mark (in).

Below the Alignment Results are graphics that illustrate the
4 alignment parameters:

V Center (offset)
V Slope (angle)
H Center (offset)
H Slope (angle)

Preferences... | | Notes...| Units:in, in/ft

In the example to the right, the C2 spindle rotation axis is
below the C1 spindle and tilted down. It is also to the right
of C1 rotation axis and pointed to the left.

hamarlaser.co 3



Step 6: Sub-spindle/Turret Rotation Axis Data - Move Screen

7. Step 6: Sub-Spindle/Turret Rotation Axis
Data Move Screen

If the alignment values are out of tolerance and they need
to be re-aligned, then hit the “Next” button (right arrow)
or the “6” at the bottom of the screen to go to the Sub-
Spindle/Turret Rotation Axis Data Move Screen, where
you have on-screen graphics showing the alignment and
which way the C2 rotation axis is tilted or offset from the
C1 rotation axis.

hamarlaser.co
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File Tools Help
Step 6: Subspindle/Turret Axis Alignment )

Side View Center Top View Canter

Vv N/A H N/A

Side View Slope Top View Slope

V .0036 H -.0059
Polling: -+« %Hg@atinn: { 359.8° Offset

RETEEES SN95-10003-2% T-1285 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging: [OI

2
Front Move Back Move

e ep !

Preferences... || Notes...| Units:in, in/ft

( Remeasura |

C R

EPPPOMOMP TS Projecttestalpha8 -2



8. Fix Angular Errors First

The program should still be in Angular Mode (and the lens
still attached) when switching to Step 6. Start by fixing the
angular errors. The values update in real time, as do the
on-screen graphics. The target icon and yellow sloping line
will move as the angle is adjusted.

There is a red vertical line on the left scale that represents
the tolerance band for the angular error.

When the value gets within tolerance, the tolerance line
turns green.
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File Tools Help
( Step 6: Subspindlie/Turret Axis Alignment

Side View Center Top View Center

V N/A H N/A

Side View Slope Top View Slope

V .0036 H -.0059

Polling: - [Rotatio Offset

Target: T-1295 4-Axis (2 at a Time) FL=6/ BlueTooth

Averaging: m

Front Move Back Move 3
@ e =

Preferences... | Notes.

o et

CHPOMOM TS Project:test alpha8-2 Units: in, in/ft
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File Tools Help

( Step 6: Subspindle/Turret Axis Alignment )

Side View Center

\' N/A H

Side View Slope Top View Slope

\Y .0003 H .0001
Polling: -« : Rutqﬁﬂ\: : 359.8° Offset

SETLCEE SNG5-10003-2x T-1295 4-Axis (2 at a Time) FL=6/ BlueTooth Averaging: [

Top View Center

N/A

( Remeasura |

Front Move T Back Move T

Preferences... || Notes... Units:in, in/ft

I A
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9. Fix Center Values

With the Angular parameters being aligned, switch the
display to Center Mode by removing the lens and hitting
the Center/Angle button. The values will show up in the
upper displays and will be white.

There is a red vertical line on the right scale that represents
the tolerance band for the angular error.

When the value gets within tolerance, the tolerance line
turns green
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File Tools Help
Step 6: Subspindle/Turret Axis Alignment )

Side View Center Top View Center

\' .0014 H .0009

Side View Slope Top View Slope

Polling:

H

Offset

Averaging: [N
-.0087 .ooz0 0087 . -.0020

5| ==

| Rotation: 3.6°

BELLSS SN95-10003-2x T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth

Back Move

Preferences... || Notes...| Units:in, in/ft

( Remeasura |

Front Move
f ‘@ @ |

TOHPOMOMA TS Project:testalpha 8 -2
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File Tools Help
Step 6: Subspindle/Turret Axis Alignment )

Side View Center Top View Center

V -.0003 H .0002

Side View Slope Top View Slope

BELCEIES SNS5-10003-2x T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth

Offset

Averaging: m

Polling: -

2

=
o020
| Remeasure |

Back Move T

Preferences..

Front Move
t | a |

TPPAONOHTS Project:testalpha 8 -2 Notes...| Units:in,in/ft

10. Print Report

From the Tools menu, click on Print Report to get a detailed
report on the alignment parameters.
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Preferences

Print Report e

Show Axis Diagram
Show Target Communications Trace




How it Works - Part 3 -B-Axis Rotation Axis Parallelism to C1

After checking the main spindle alignment (C1) to the sub-spindle (C2), we can now focus our attention on the B
Axis rotation parallelism to the main spindle (C1). Here is a procedure to check that parallelism.

1. Install Target into Spindle

Install the T-1295 target into the T-243 Target
Base and install that into the L-702RA Spindle
Fixture as shown to the right. The top of the
target should be pointing toward the user
standing in front of the machine.

target + post
rotate here

1

inserts into
spindle

2. Move Machine Head Near C1 & Laser.
Move the machining head so the
T-1295 target is in line with the laser. Use the
V & H center values in Step 5 to help position
the machine head using the T-1295. You will
want the values to be roughly:

machine head
spindle pointed to
the main spindle.

@ V Center: +.010 (+0.25 mm)
& HCenter: +.010 (+0.25 mm)

(" step : Record Subspindle/Turret Rotation Axis Data )

Vv .0110 V

H -.0090 H
Center Angle

Target: [N LRI E R T-1295 4-Axis (2 at a Time) FL=6 / BlueTooth Averaging: [N

TPPOOMO T M Projectvideo test
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3. Zero Out Target

Using Step 5, we’ll hit Record 3 times

without doing any spindle rotations, which
zeroes the display.

4. Rotate Machine Head 180° about B Axis

Now rotate the B Axis 180° so the spindle is
pointed at C2. Then rotate the T-1295 Target

head back 180° so it’s pointed towards the
laser.

hamarlaser.co

5 MultiTurn10 - MultiTurn10 Project - video test
File Tools Help

\Y .0000

H -.0000

Center

Paolling: Offset

Target: [ENEERTITERT IR T-1285 4-Axis (2 ata Time) FL=6/ BiueTaoth Averaging:

Record Clear Data Procedure Print Report...

Laser Position V Center V Slope HSiope Alignment Results - Tallstock/Subspindie Axis
Laser Inverted/Target Normal -

Top View

Laser Normal/Target inverted [IFGTI N

Laser Normal/Target Norrmal] IR TV I BT 1)
Calculated Mounting Errors ! I T N BEGT 1)

Machine head is rotated 180°
T-1295 target rotates on T-243
post to point back to laser

LT TR T ST T




5. Check the V Center Value

The V center value deviation from
zero is the measure of the parallelism
of the B axis to C1.

Measure the distance between the 2
target locations and divide the V
center value by this distance to get the
angular parallelism value.

For example, if the V center deviation
is +.0009 and the distance (D — see
image) between the 2 points is 24 in,
then this means the parallelism error is
+.00045 in/ft.

A + value means the B Axis moved
away from the C1 axis toward the
front of the machine as it rotated 180°.
A — value means it moved closer to
the back wall.
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| Step 5: Record Subspindie/Turret Rotation Axis Data
Wt bt b e At i o el

H -.0186 H
Center Angle

Polling: m Offset

Target: T-1295 4-Axis (2 at a Time) FL=6 / BlueTaoth Averaging: [EX

recora Ceteta | [ Procecurs [ Pmneor. ]

[ym—— e — v Siopa A= Alignment Resuits - Tailstock/Subspindio Axis

Laser Inverted, Target Normal IERECIL( N I ik Vo Top View

Lasar Normal/Target Inverted IERCTIT I [ 1 Wl|vceter vo v.Siope /0| w center 10 H.Siope VO

Laser Normal/Target Normal [IRCCTIT I EC 71T 1 I S

Caiculated Mounting Errors - [T I IESC T =T T I I > s
Side View

TOPOPO TP rProjectvideo test Notes...| Units: in, in/ft

B Axis Rotation Plane q

R R R R ———————————e




