
~1'  4.1 Cross section of the Standard meter bar in 1889
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21] 4.4 Flow chart  of length standard for gauge block
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617’174  4.1 tfeasumment  CapabiZity  for Catibration  of Length Standcnds

- standard Optical
Flat  (6")

Angle - Autocollimator

- Indexinq  Table

O-360= 0.2 arc- RS.X
seoond

- Angle  Gaqe  Block

Roughness - stylus  Type 350 urn 5%
Rouqhness  Tester ml)

- Standaxd  Roughness
specimen

Roughness - Stylus Type Round- Diameter :
ness  Tester l-350 rml

- Standard Hemisphere Roundness : 5%
500 um

Diameter - Electromechanical O-100 m 0.3 !m KSRI
Cwip~ator

-Stm&rdRingGage 100-300 m 'WI
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2lJi  4 .7  u?i3th.l

1. mwmaaswi~ri%U  (length of a gauge block) WII~JUTJ
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5. nivlwm&3  (wringing) lib

~I~l~dcilU~~~~~~~~a~~~~a~t~~~Lnla~~  (molecular force)

6. 3tnmnm uf~almu~ (Grade of gauge block) tt&th!UVi3-

;IwliJ*~~u"alu~n~nJoonl~~  4 aam'unl~"al~"ll"lL~au~~D~JTU~~  tiJfi

6.1 grade 00

6.2 grade 0

6.3 grade 1

6.4 grade 2

wm)(i-nlJ~ 4.2
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WW'IJ? 4.2 Variation in ler@h of gauge block

Range of Tolerances and permissible variation, um

nominal length

3ver

1 0

2 5

50

75

100

1 5 0

200

2 5 0

3 0 0

4 0 0

5 0 0

3 0 0

7 0 0

3 0 0

3 0 0

mm

rp to and

including

Grade 00 Grade 0 Grade 1 Grade 2

Tale*

10 fO.06

2 5 kO.07

50 fO.10

75 kO.12

1 0 0 kO.14

1 5 0 LO.20

200 kO.25

250 io.30

300 kO.35

400 kO.45

500 +0.50

600 kO.60

700 io.70

800 kO.80

900 LO.90

1000 *1.00

‘em
*

0.05 +0.12

0.05 f0.14

0.06 fO.20

0.06 _+0.25

0.07 to.30

0.08 LO.40

0.09 +0.50

0.10 50.60

0.10 kO.70

0.12 to.90

0.14 k1.10

0.16 +1.30

0.18 +1.50

0.20 k1.70

0.20 k1.90

0.25 i2.00

Tale*
I*

Jerm role*

0.10 20.20

0.10 kO.30

0.10 io.40

0.12 kO.50

0.12 +0.60

0.14 to.80

0.16 il.00

0.16 t1.20

0.18 f1.40

0.20 k1.80

0.25 +2.20

0.25 +2.60

0.30 k3.00

0.30 +3.40

0.35 f3.80

0.40 f4.20

*
Jerm role* Perm*

0.16 io.45 0.3c

0.16 f0.60 0.3C

0.18 iO.80 0.3C

0.18 fl.OO 0.35

0.20 Cl.20 0.35

0.20 il.60 0.4C

0.25 f2.00 0.4c

0.25 f2.40  0.45

0.25 f2.80 0.X

0.30 f3.60 0.5C

0.35 i4.40 0.6C

0.40 +5.00 0.7c

0.45 t6.00 0.7C

0.50 i6.50 0.8C

0.50 t7.50 o.sc

0.60 f8.00 l.OC

m~w~n(? Tale* WV&  Tolerances on nominal length at any point

Perm* YWE.&  Permissible variation in length
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Surface

$ 4.12 CONDITIONS WBEh'  A SURFACE IS BEING EXAMINED WITH AN

OPTICALFLAT
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14, X  =  (N + 1/2)tA/2,

(N = 0, 1, 2, 3, . ..)

dX=A/2

a  =  dX/tan(b

C

r

collimater

- \

-
Ii!&  fO”,Ce

-

-I

bYA:

f,l,

ZlJi 4 . 1 5

P H 2 7 4

. . . . i . . (4)

. . . . . . . (5)

>

I tc1csc0pe

Michelson Inteoferometer for length measurement

9 5



mnlun75 (4) uw (5)  rrarvri~lli7  4 . 1 6 WEi

Q1Q, = th/Z)(NI  t l/2)

PPI P =  d/2)  (NE  t  l/2)

= (A/2)  (b/a)

= qd2j.E

L&I  E = b/a = fractional number (phase)

L = gauge length

fr inge  on  bare  pIale
fringe on gauge block

2d 4.16 Principle of calibratioQ  of gauge blocks
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. . L = Q,G, + sop,  t P,pz

= (A/2)(Nx  t l/2)  t cii/2,15  t (n/2)(Np  t l/2)

= th/2)(NI  t Nz t 1 te,

= (h/2,(NtE)

Lo = (h/2)(N,  t E,) . . . . . . (6)

L.3 = nominal length of gauge

No = nominal integer number

E, = nominal fractional numhr

&Eu  nl~tihruumndin’~ajl  hhuci  i;n

AL = L-LO

= (A/B)C(N  - No) t C&t,)1

= tl\/2,L!lN t&E) . . . . . . . (7)

%J A = "aluulan~u0nJttlJ;;n~l~~l

AN = integer number

LIE = fractional n-r = 6 -6

AL  = nl5t&~tmmnd&a~

~o~l%lndaJnl~  (6) kEInl5d;lUXU ma  E vi%binnis&in~

AN m91n  method of excess fractions $3 C anj~~~~alnnl515tn~atIln~~aJ

LZEi  aaIhm-&~~

AL = (&/2)(AN,  +A&)

= Cn,/2,(ANG  tAEG)

= (A,/2)QN,  tAte)

= (hJ2,(ANV  +A&",
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b I AL-
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BIUC Xbl2 (*x)AN= 1

-
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base he mating point

@ 4.17 Determination and calculation of length of gauge block
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(vertical line) aaJt&&~~l~  (cross line) n'Il% interference fringe

~DJ base plate %w"ld"$J  F 4mu%w"~&i~~uiil.l  interference fringe 0i19

t~~J~&uhd% dial (G) ilWi1  ckdk~on, 3%~ dial (G) %;ax:&dJ  1

404 (division) amaa%dl  b &~6m%1%6ms~ t&j ?61!  interference

fringe &g am base plate %a% dial (G) ttwhb  a i1in  dial (G)

k&~mnrlu  fractional n-r (phase) “kin

E = b/a
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Ovordl length

I Total length of scale. - A - - . -
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,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,. 2

Side'face my+.-

End face Scale face of scale
End face Th$*

Side face neee

neee
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TYPES OF DIALS

,I,, ,,,,  1-1, ,,

i‘ cJ$  0 ,o  ‘x,

&
?

20:

0

$0 30:

-2 :,,  60 5 o 49  ..::
“~.lll,,,,,,~  \.“

CONTINUOUS
CLOCKWISE

O-90

~ ~

CONTINUOUS BALANCED
COUNTERCLOCKWISE O-50-0

O-90

METHOD FOR DESIGNATING NUMBERS

5y& 4.20 These are the three types of dials used on dial

indicators, and the method for designating
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