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Checking distance

with regard to Rule #1
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The print.... A Simple Block.
Measure the thickness.

10+/-1
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How do YOU do it now?

e Alignontheleft, report the X of theright?
o Distance between left and right?
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Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance

NEHl 2B - |# FER

Ready: Make selection or take probings

RICIA] Eln
’ right's X Value
(@[ Distance Right to C Default
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File Display
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Todothisright, we need to under stand

ULE 1

Sounds important, doesn’t i1t??77
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Definition Timel
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HEYM
WAKE UP!
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What does it
mean?
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For checking distance between two par allel
opposing planes, two things must happen
In order for the part to be good.:

* The part must be able to pass between two parallel
planes at the maximum allowabl e distance apart.

 The “actual local size” of any cross-section on the
part must be larger than the minimum allowable
distance apart.
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THISPART IS
BAD!
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THISPART IS
BAD!
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THISPART IS
GOOD!
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THISPART IS
BAD!
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Unfortunately, there is no “EASY
BUTTON” way to report distance
between planes correctly to “Rule #1”.

“Rule #1” establishes a functional

*00-no g0’ method of evaluating
distance, not a solid numeric result,
which CMMs are good at generating.
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Let’s evaluate a few methods of checking
distance and ratethem on a scaleof 1to
5 for ease of use (practicality) and
“correctness” considering “Rule #1”.

5 1s easiest and most “correct”

1 1s hardest and least ““correct”
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Method 1.
Checking the “X” value.
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Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance
File Edit Yiew Resources Features Construction 5ize Form and Location Plan CAD Extras Planner Window Help Info

D fRs - AEFEE S0 8 0 I pln on
Define Nominal Geometry (Probe, Enter, or Read)

=| [op 58]

E Features

| right

v

Clearance Group Nominal Definition Aligg

| ”Flecall Feature F«;” A

Tolerance For: N
e 10.0000 10.0000
Oy 0.0000 -0.0000
Oz -5.0000 -5.0000
mERZ T 0.0000 -8.5308
C1a2 2z 0.0000 -0.0000
Space Axis E X »
Length 1 10.0000 10.1119
Length 2 5.0000 ‘
StanAnglf[E 0.0000

Sigma Form Points
| 00000 | 0.0000 | | 5 |
Min Point no Point no Max

. -0.0000 2 1 ooooo
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THISPART IS
GOOD!

10
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THISPART IS
BAD!

10
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THISPART IS
BAD!

10
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THISPART IS B
BAD!
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THISPART IS
BAD!
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Method 1.
Checking the “X” value.

Ease/Practicality: 5

“Correctness™: 1




J&H Machine Tools f i

LuncmioN Leagrn

Method 2:

Cartesian Distance
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Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance
File Edit Yiew Resources Features Construction Size Form and Location Plan CAD Extras Flanner Yindow Help Info

NrE i@~ AETR S0 8 2J HHn o0~

Select Feature

“. Spherel

1.. o
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o
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|42

THISPART IS
GOOD!
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THISPART IS
BAD!
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THISPART IS
BAD!
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|42

THISPART IS
BAD! _
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THISPART IS
BAD!
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Method 2:

Cartesian Distance

Ease/Practicality: 4

“Correctness™: 2
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Method 3:

Report Cartesian Distance
and Parallelism
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Remember...

Parallelism = Distance between two
planes, parallel to the datum, that
contain all points of the evaluated
plane.




J&H Machine Tools M 6 ‘

LuncmioN Leagrn

THISPART IS
GOOD!
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THISPART IS
GOOD!
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THISPART IS
BAD! _
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THISPART IS
BAD!
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4 THISPART IS
BAD!
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THISPART IS
BAD! ;
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Method 3:

Report Cartesian Distance
and Parallelism

Ease/Practicality: 3

“Correctness™: 3
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Method 4:

Cartesian Distance and
TWO Parallelisms
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a [ @

THISPART IS
GOOD!
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AT

THISPART IS
BAD!
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a [ @

THISPART IS
GOOD!
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a [ @

THISPART IS
BAD!
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a [ @

THISPART IS
BAD!
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THISPART IS
BAD! ;
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Method 4:

Cartesian Distance and
TWO Parallelisms

Ease/Practicality: 2

“Correctness™: 4
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Method 5.
Following the Standard
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Remember how to check distance, following
Rule #1.

* The part must be able to pass between two parallel
planes at the maximum allowabl e distance apart.

 The “actual local size” of any cross-section on the
part must be larger than the minimum allowable
distance apart.
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First Part:

The part must be ableto pass between
two parallel planes at the maximum
allowable distance apart.
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(= Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance

File Edit View Resources Features Construction Size Selecliol‘l
DeE| BB - | FEEE| et
Select Feature ‘
el SN g I IS AN LS
](@ :DIstCtoHigthut—Constrine_l Comment | lﬁ % Q F.D " fl ‘ ‘:-'7 ‘le
allly S B Select existing Features " New
Nominal | 10.0000 DatumA :
150286 DatumB
2 ; Pointl
Upper Tolerance 1.0000 [] None Point2
Lower Tolerance  -1.0000 [ ] None { Point3
: “!  Point4
— Pointh
g _F"t"m' DatumCcad
DatumC DatumCcadl
Planel
diiiglict Plane2
g right o
L : ! DatumC
Primary Datum \Parallel To ~ | Point8
| & Point6
| Point?
Secondary Datum Parallel To & Point9
X | ' Point10
Curvel
Acwal  11.3401 | '
: ‘ | Low-pass Spline 8.0 |
oKk | Reset Outlier Elimination Amm
' ~ Fi
|1® %Edll § Cancel .
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Dist C to Right Out -

.Flne
Nominal

150286

Upper Tolerance

Lower Tolerance

Actual

11.3401

EoK

|| Reset l

Evaluation...
Feature 1
DatumC

|

ol

Ope-

9|4

- Dist C to Right T o

Selection

| General" Filter Outlier Elin

«#|o|n[n|ale

- Ewvaluation Constraints

Take constraints from

)

Select exmtlng Features ”

DatumA

|

Select existing Featy

Location

DatumA
DatumB
Pointl
Point2
Point3
Point4
Paointh
DatumCcad
DatumCcadl
Planel
Plane2

Point8
Pointb
Point?
Point9
Point10

DatumB
DatumCcad
DatumCcadl
Planel

right

|~and [optionally] to

Feature referen

P 2

umC
Perpendicularl

X

[ Form Datum as

on settings

Outer Tangential Element I Low-pass Spline 8.0

[Mo Constraint] I Qutlier Elimination

Cancel
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! Cartesian Distance @ ! Cartesian Distance @
@ i"Dist C to Right Out - Cunstrimlaé @ j"Dist Right to C Out - Cunstraiﬁ
éFine V éFi"B v
Nominal | 10.0000 | Nominal | 10.0000 |
1S0286 IS0286

Upper Tolerance 1I]l]l]l]|:| Mone

S = th b} Upper Tolerance 1I]l]l]l]|:| None
R T IE T —1I]I]l]l]|:| Mone I n Ce e re S Lower Tolerance —1I]I]I]l]|:| None

L= | nobDatum,  jgyi=
* *

Feature 1

| Gotta check

Feature 2
right DatumC
Primary Datum Parallel To - b Ot h I Primary Datum Parallel To =
— n —
Secondary Datum , . Secondary Datum

Actual | 11.3401 T Actual | 11.5000

OK " Reset 0K H Reset
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Second Part:

The “actual local size” of any cross-
section on the part must belarger than
the minimum allowable distance apart.
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“orm and Location Plan CAD Extras Planner Window Help Info
A8 3 50 o

Measurethetwo
planes with
Identical
opposing
measurement
strategies.

OB -/ QARG H - Do w o




i/ <
J&H Machine Tools f U

LuncmioN Leagrn

Now, we need to
individually test the
distance between all the
points of a planetothe
opposing point on the
other plane. Report the
smallest case.
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= Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance
File Edit View Besources Features Construction Size Form and Location Plan CAD Extras Planner Window Help Info

DeE iR~ |AEBEE S008I gfln dow v

Ready: Make selection or take probings

|Spherel

Perpendicularl [right. DatumCcad)

right1

DatumC1

1 mm

Al

oA aaale|s - dbadm m
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Features

“ ' Point13

Formula...

Point13
h i Compute

Parallelis
DistCto R
Dist Right t0°COUT- L4 alnen el
Minimum1 DatumCcad
Cartesian Distancel DatumCcad1
Planel

' |Plane2

1<

| 0 || Cancel || Help
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E Recall Feature Points

E Feature Point Recall DatumC
E Formula...

Number

| LOOF1

‘ Function ‘ Loop ‘ Mominal H Actual ‘ ‘ Compute ‘

Characteristics

Alignmentl
Right Plane's X Ya
Distance Right to ( ) ) )

Parallelism Right t
Parallelism C to Ri
Dist C to Right Out
Dist Right to C Out

w10 ClOSE out of point

| |Plane2 ] |

| 0K || Cancel || Help

0Ok || Cancel |
[T e T |
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Repeat the same procedure to
create a new point for the
opposing plane.

*New point
«Comment - Formula - LOOP1

eRecall Feature Points- PLANE
eAdd Limits - Formula- LOOP1
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= Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance
File Edit ¥Yiew Besources Fegtures Construction Size Form and Location Plan CAD Extras Planner Window Help Info

N 2B AEPTERSO|S|7) J 7l down v

Ready: Make selection or take probings

|
s
T<“ Alignment1
e
w' Right Plane's X Value
(@ Distance Right to C Default

Parallelism Right to C

Parallelism C to Right

(@[ Dist C to Right Out - Constrined
(@[ Dist Right to C Out - Constrained

X

Min Minimum1

[1.5.1]) Cartesian Distancel

1 mm

dvichads g m
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(@ |Caltt:3|an Distance? H Comment ]

IFII‘IB VE

Mominal 10.0000 |

150286

10,0000
I

Upper Tult:ran[:t:| 0.1000 ||:| Mone
01000

Lower Tolerance -0.1000 ||:| Mone

Feature 1

Point11

Feature 2

Point12

Primary Datum Perpendicular’ V|

DatumC

Secondary Datum

|0 &8

Actual | 10.0000 |

| ok | Reset |
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E Calypso User De

EMeasuremem Plan Editor Characteristics
File Edit View :
I D ﬁ H | 7 IMasked + ™ = from higher setting [Measurement Plan{Group)
e 9 Group in custom printout | 11 = Not Available On System
Ready: Make s Additional Position Result Accept for:
| w3 Axis end points for True Positio () Measurement Plan ) selected features
Extended Pitch Task | !
Alignmeny  Warning Limit in % sition
i SetTo ‘On v
' RightFlan "\ me | Type | value
-~ Alignmentl Alignmen Off
|(@ Distance Right Plane's X Value X Off
-~ Distance Right to C Default CartDist Oft
-~ Parallelism Right to C GDT Par Off
Pmllelis- Parallelism C to Right GDT Par off
Dist C to Right Out - Constrined CartDist Off
P el Dist Right to C Out - Constrained CartDist Off
aralieliS | . Minimum1 MinValue off

[  Cartesian Distancel CartDist
| (@ DistCto

1 mm

0K || Cancel |[ hHep | |8 om
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= Calypso User Desk - (C) Carl Zeiss - Rule 1 Distance
File Edit ¥Yiew Besources Features Construction Size Form and Location Plan CAD Extras Planner Window Help Info

NEE 2R - | M EEE S0 8|7 J 5En dow v]

Ready: Make cals - e brobings
e (v

."
h 1
A
Dist C to Right Out - Constrined
l (@ Dist Right to C Out - Constrained

(

X

Min Minimum1

| ~Paints F

ThisMUST be good

1 mm

oG- |-]a aals] s babw

x
H
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That’s It.
Easy, huh?

It’s really not all that bad.
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THISPART IS
GOOD!
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THISPART IS
BAD!
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THISPART IS
GOOD!
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THISPART IS
BAD!
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Method 5.
Following the Standard

Ease/Practicality: 1

“Correctness’: 4.9
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Checking distance

with regard to Rule #1

Questions?




