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As requested, ADVANCED Maintenance Solutions arrived on site to provide geometric 
and roll parallel measurement and alignment services on the Cross Cutter, 3-Hole 
Punch, set-up table and Back-Stands.   
 
This report will be broken into 2 sections.  Section 1 will explain the measurements and 
corrections carried out on the support structures for the Cross Cutter, 3 Hole Punch 
support structure and the set-up table.  Section 2 will discuss the measurements 
conducted on the Back-Stands and the recommended corrections. 
 
For clarification, the measurement units used through-out this report are mils.   
1 mil = 0.001”  1 mm is equal to approximately 40 mils. 
 
Section 1 
The flatness geometry of the Cross Cutter and 3-Hole Punch set-up table was 
suspected to deviate significantly from the actual process support flatness.  This 
deviation from the process is likely the cause of the excessive time required to properly 
adjust the Cross Cutter knives and 3-Hole Punch when installed into the process.   
 
The Fixturlaser T-220 sweeping laser transmitter was set-up on a tripod and adjusted to 
sweep a level plane (within 0.020mm/m).  The initial geometric flatness measurement 
of the Cross Cutter and 3-Hole Punch set-up tables was measured and documented.  
Below are the results of those measurements.  
 

 
3-Hole Punch Set-Up Table Initial Flatness As Found 

Relative to Level 



 
Cross Cutter Set-Up Table Initial Flatness As Found 

Relative to Level 
 
These tables need to have the same geometric flatness profile as the Cross Cutter 
Supports that are permanently set in the process.  Below is that measurement profile 
that was used as a reference. 
 

 
Cross Cutter Support Structure Geometric Flatness 

Relative to Level  
(Used as Reference for Set-up Tables and the 3-Hole Process Adjustments) 

 
 



 
Following the documentation of the initial table geometry and Cross Cutter Process 
Geometry, the table geometry was adjusted to match the Cross Cutter Process. 
 
To accomplish this, the vertical adjustment bolts in the set-up tables were removed as 
well as all of the mismatched shim material from under the set-up tables.  The surfaces 
were cleaned in preparation for proper shimming.  Size “C” Shims were used to support 
the set-up table.   
 
This will provide a significant improvement in the stability of the table as a support area 
of 3” x 3” now supports the table at 9 locations.  Previously the table was supported by 
a few ½” x 2” shims around the perimeter of the table and point contact vertical jacking 
bolts in the center where most of the weight is located. 
 
Below are the As Left Geometric Flatness measurements of the Set-Up Tables. 
 

 
3 Hole Punch Set-Up Table As Left 

(Values in Parenthesis are the Desired Geometry) 
 



 
Cross Cutter Set-Up Table As Left 

(Values in Parenthesis are the Desired Geometry) 
 

The in-process 3 Hole Punch supports were also measured and adjusted to coincide 
with the geometric flatness of the Cross Cutter supports.  Since there is a significant 
angle on the 3 Hole Punch supports, it was not possible for me to measure these 
supports and make adjustments relative to level.   
Instead, the geometric profile of the Cross Cutter was measured using 6 points on each 
support structure.  This allowed me to adjust the 3 Hole Punch geometric profile to 
coincide with the flatness profile of the Cross Cutter at all points.   
 
 

 
Cross Cutter Flatness Profile (not corrected for level) 



 
3 Hole Punch Process Support Geometry As Found 

(not corrected for level) 
 

 
3 Hole Punch Process Support Geometry As Left 

(not corrected for level) 
 

Section 2 
The parallel alignment of the Back-Stands was in question so the alignment of the 
alignments of the Back-Stands and the spindles were measured.   
 
The Parallel Alignment of the Back-Stands were measured and compared to the Drum 
Roll.  Below are the results of those measurements. 
 



 

A 
B 

0.000 

DRUM 
0.0 

86.00"  
86.00"  

FLOW 
42.5 

86.00"  
86.00"  

BS-1A 
9.8 

86.00"  
86.00"  

BS.1-GR 
47.6 

86.00"  
86.00"  

BS-1B 
30.9 

86.00"  
86.00"  

A 
B 

0.000 

BS-2A 
32.9 

86.00"  
86.00"  

BS-2-GR 
30.4 

72.00"  
72.00"  

BS-2B 
55.9 

72.00"  
72.00"  

BS-3A 
73.9 

72.00"  
72.00"  

3BS-GR 
12.5 

72.00"  
72.00"  

A 
B 

0.000 

BS-3B 
73.8 

72.00"  
72.00"  

BS-4A 
56.7 

72.00"  
72.00"  

BS4-GR 
74.5 

72.00"  
72.00"  

BS-4B 
65.7 

72.00"  
72.00"  

BS-5A 
52.7 

72.00"  
72.00"  

A 
B 

0.000 

BS5-GR 
8.1 

72.00"  
72.00"  

BS-5B 
53.7 

72.00"  
72.00"  

BS-6A 
12.8 

72.00"  
72.00"  

BS5-GR 
30.3 

72.00"  
72.00"  

BS-6B 
16.7 

72.00"  
72.00"  



The parallel measurements were made with the spindles at their normal operating 
separation.  The above alignment data represents the amount out of parallel the 
spindles are as viewed from the operator side of the process.  The units for the 
misalignment values above are in mils.   
 
The elevation of the spindles was measured.  The table below indicates the elevation of 
the Operator Side Spindle relative to the Drive Side Spindle. 
 
1A:  Operator Side -14.3 mils 
 
1B:  Operator Side -16.5 mils 
 
2A:  Operator Side +41.2 mils 
 
2B:  Operator Side -56.5 mils 
 
3A:  Operator Side +55.4 mils 
 
3B:  Operator Side -6.0 mils 
 
4A:  Operator Side -23.4 mils 
 
4B:  Operator Side -15.0 mils 
 
5A:  Operator Side -2.6 mils 
 
5B:  Operator Side -20.5 mils 
 
6A:  Operator Side +49.8 mils 
 
6B:  Operator Side -43.8 mils 
 
This information is useful but does not reveal the total alignment picture of the Back-
Stands.  To get a complete picture of the alignment condition of the Back-Stands, the 
spindle alignment data was collected.  The rotational center of the Drive Side Spindle 
was measured relative to the rotational center of the Operator Side Spindle at each 
Back Stand.  Below are the results of these measurements.  It is interesting to note that 
in some cases, there is a significant amount of misalignment present in the spindles. 



1A 

2.2  / 1"

2.7  / 1"

10.1

9.9

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
1B 

1.7  / 1"

0.5  / 1"

18.0

42.6

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
 
 
 
 
 
 
 
 



2A 

2.8  / 1"

1.8  / 1"

10.0

41.4

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
2B 

3.2  / 1"

0.6  / 1"

54.0

137.9

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
 
 
 
 
 
 
 
 
 



 
 
3A 

3.0  / 1"

1.3  / 1"

39.8

71.3

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
3B 

2.3  / 1"

1.7  / 1"

24.0

3.5

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
 
 
 
 
 
 



 
 
 
 
4A 

3.9  / 1"

1.7  / 1"

39.4

16.8

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
4B 

2.2  / 1"

0.0  / 1"

48.6

45.3

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
 
 
 
 



 
 
 
 
 
 
5A 

2.8  / 1"

1.4  / 1"

28.0

72.5

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
5B 

2.7  / 1"

1.4  / 1"

19.2

83.0

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
 
 



 
 
 
 
 
 
 
 
6A 

2.7  / 1"

0.8  / 1"

31.0

34.6

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 
6B 

3.7  / 1"

1.3  / 1"

55.6

13.8

0

0

0

0

90.25" 0.00" 0.00"

45.12"

 
 
 



The Spindle Parallel and Elevation data was combined with the Spindle Rotational 
Center alignment data.  This was graphed in two planes, horizontal and vertical.  The 
results of the graphing as well as the recommended alignment corrections are noted on 
the graphs.   
 
These graphs are attached as an appendix to this report. 



 



 



 



 



 



 



 



 



 



 



 



 



 





EQUIPMENT: 
 
Fixturlaser P-60 Laser Geometric Measurement and Alignment System 
 
 
 
 
PERSONNEL PRESENT: 
 
Richard Henry, Vibration and Alignment Specialist,  
Advanced Maintenance Solutions. 
 
 
 
Thank you for the opportunity to be of service.   Please contact us if you have additional 
questions or require further information. 
 
 
 
Sincerely, 
 
 
 
Richard Henry 
Vibration and Alignment Specialist 
Advanced Maintenance Solutions. 
 


