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WORKSHEET INSTRUCTIONS
*** First, fill in all blanks on the first and second worksheet pages marked with ***.
 ** Second, fill in all blanks on the first and second worksheet pages marked with **.
    Third, start at the top of the worksheet, completing each line before moving to the next line down.
    Each empty parenthesis is filled in by following the arrow pointing to it back to its source.

SPINDLE INTERCHANGEABILITY WORKSHEET

PURPOSE: USE THIS WORKSHEET TO

a) specify suitable replacement spindles that
b) improve or maintain adjustable cup protrusion and
c) improve or maintain chainline while
d) improving or maintaining adequate chainring clearance to the chainstay.

EXISTING CONDITIONS
Measure cup protrusion from lockring face *** _______ mm

Observe the spindle brand *** ___________ and code  ***__________

             Measure the distance from the top of
** _______ one cone profile to the top of the other.

Sunmano
D-3?

?mm

DETERMINE RANGE OF
ACCEPTABLE CENTER WIDTH

(The cup face may end up protruding from the
lockring face by a range of +2 to –0mm)

DETERMINE TOLERANCE RANGE (for new spindle)

2 - ( ________ ) = ________ upper limit

0 - ( ________ ) = ________ lower limit

ADD TOLERANCE RANGE TO EXISTING CENTER WIDTH
 (to determine new spindle center width range)

( ________ ) + ( ________ ) =

( ________ ) + ( ________ ) =

Minimum center width

Maximum center width 

TO

Numbers in these boxes are the range of acceptable center widths.

WORKSHEET PART #1 CONTINUE ON NEXT PAGE
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Measure chainring-to-chainstay clearance:
Clearance measures ***_________mm

chainrings in by ?mm

chainrings out by ?mm

EXISTING CONDITIONS

Observe spindle brand ***__________ and spindle code ***__________

Measure the right end of the spindle from the top of the cone profile to the end:

**__________ Axle end length

Error is *** __________mm

( ________ ) + ( ________ ) = ________

CORRECTED
TOLERANCE
  Upper limit ( ________ )

  Lower limit ( ________ )

CORRECTED
TOLERANCE
Upper limit ( ________ )
Lower limit:

2 – ( ________ ) = ________

This way only if above is less than 2 This way only if above is 2 or more

Pick which box
below now!

         ( ________ ) + ( __________ ) =

         ( ________ ) + ( __________ ) =
    Numbers in these boxes are the range for acceptable axle end lengths.

ADD CORRECTED TOLERANCE TO EXISTING AXLE END LENGTH
or

or

ONE ONLY!

Maximum axle end length

Minimum axle end length

CONTINUE ON NEXT PAGEWORKSHEET PART #2

AXLE END LENGTH TOLERANCE RANGE FOR ACCEPTABLE CHAINLINE
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Measure chainline error and write below.
Write as a negative number if chainrings are in.

(Chainring center may be ±2mm off freewheel centerline)

UPPER LIMIT             2 – (__________ )=_________

LOWER LIMIT        (–2) – (__________ )=_________

RESULTING RING-TO-STAY CLEARANCE
(rings must clear stays by 2mm)
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Maximum axle end length

Minimum axle end length

Minimum center width 

Maximum center width 

CONCLUSION: SELECTION OF ACCEPTABLE REPLACEMENT SPINDLES

FROM BOTTOM OF
WORKSHEET PART #1

FROM BOTTOM OF
WORKSHEET PART #2

Look up in table 9-3 (page 9-20), and list below the choices that have 
both a center width and axle end length that fall in the ranges indicated above.

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________

BRAND_______________________ CODE_________ CENTER WIDTH__________ AXLE END__________
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WORKSHEET PART #3
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