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Length Standard

Detinltion Im=¢/299 192 458 | C. light speed

Primary Standard
wavelongth gtablllzed Hfe-Neo lasers | £.3%10°'° ~1 x 10°°

KiB6 wavelength 1 4x1g-*

1
Secondary Standard GIRE-SYIRAAFID

wvavelenglh stablllzed lle-Ne lasers
Kr86,Hg198,Cd114 wavelength(bisible} | 1O°*

ERd-SURATFA

Interferometer

Practical Standard Primary Standard Scale
natural Kr,Cd,lle 10°7 0.5pm
Interferomater | | comparatef

Calibrating Gaueg Block Secondary Standard Scae
NRLN 2pm
publ je laboraterys
maker
[ +1.7] <. 03 p m) comparator }

Cal lbrallng Standard Scales
comparalor NRULM
4th Diviston
genaral gauge block 3 Brinch
¢>0. 05 2 w) (58 m)

1 comparator

genaral Standard scales
(10~20 pm )

,jlandud sleel tape measuls

{ am

4 . 2 Length Standard
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Accurac
0.1 « my

Definition of " Meter

] RLM
....... ':!9!‘5.)".’?}’.‘%-?.9”““ standards
Osaka Measurement System  Cepter
....... Cight. wave length standards | .
Optical fcal tandards
1nte¥¥erometer ! intg¥¥erometer cguracy
Ol pym 0.05 um 0.2 unm
L
|
Anspection Institute & Makers |
Optical ; Optical Accuracy
1nte¥ferometer X lnth erometer 0.5y m
' or Comparator
InterftTearenoe or
Coemparison measaurae
Inp ection Institute & thers
........ comparison__measurement) _____ ...
Projection f
optimeter Comparator Agcuracy
} | £ m
[ General users |
7Y 4.3 Traceability of Length Standard
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Secondar Stand rd
2253?%31&@&52
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i nterferoneter Absol ut e
-
ubplie
Ragoratories 'Eg&égrgfégﬁ
makers
gauge block LEEEST, A e
conpar at or '
general gauge bl ock Rel ative

better than £ 0.05 g m

Measur enent

Measur enent

7 4.4 Fow chart of length standard for gauge bl ock
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Waveleﬁggneo{asmbili zed etereeet sesmesescccese- [ -------------

Sers
interferometer Absolute Measurement

tandard [-~--------orioeeemesaecnnn l ----------
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| et . g%léa,,ca o,
NRLM : NRLM ries

é\\rorﬁ l | ' I
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3151'; 4.5 Flow chart of length standard for line standards

82 PH 274



Type of

rganizatior

rimary
alibration
rganizatior
KSRI}

lst
Class
Indus-

lsecondary
Cal.
Crg.

Ter-
tiary
cak.
Org.

2nd Class
Industry

3rd Class
Industry

Aclassifiec

lags

Prec.d
ACCU -
Level
{abs.m

10-10
{sta-
bility

10-9

10-8

1077

10-6

10°5

104

PH274

gﬂﬁ 4.6 Length Standards Calibration Flow

I, Stabilized
He-Ne Laser

Gage

Block

Interferometer,

i)

Standard

Gage Block

Laser
Interferomete

Remar ks

Standard
Scale

)(m Bar )

-
Gage Block Ring Gage
Comparator Comparator
/_ Standard ‘
( Gage: Block Ring Gage /_
Ring Gage
Height
Master
Universal Standard Gage Dial Gage
Measuring Measuring
Machine Machine Tester
Dial Gage Standard
Micormeter Tape
Vernier
Caliper
Tape

nterna-
ional
‘tandards

lational
‘tandards

‘alibra-
ion
‘tandards

Laboratory

itandarés

lorking
itandards

Precision

Instruments

Routine

Instruments

Chart
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QTN 4.1

Measurement Capability for Calibration Of Length Standards

. Trace~
Parameter E ent Ra
gquipmen nge Accuracy ability Remarks
Length I, Stabilized He-Ne 10-10 KSRI
Standard Laser (stability)| (BIPM)
Length Laser Interferometer | C-10 mm 0.1 um KSRI
(Line ’
Standard) 0-1 m 2 um
150 m (1+L)um
L: inm
Length Gage Block 0~100 mm 0.02 um KERI
{(End Interfercmeter
tandard) 100-250 mm 0.04 um
Electromechanical 1-500 mm {6.03+0.3L
Comparators um
L: in m
Gage Blocks
Flatness Monochromatic Light | 0~150 mm 0,06 n KSRI
{He) (diameter}
standard Optical
Flat (&")
Angl e Autocollimator 0-360° 0.2 arc- | KSrRI
second
Indexing Tabl e
angle Gage Bl ock
Roughness |- Stylus Type 350 um 5%
Roughness Test er (Ra)
standard Roughness
Speci nen
Roughness Styl us Type Round- Di amet er
ness Tester [-350 mmn
Standard Hem sphere | Roundness 5%
500 um
Di anet er El ect romechani cal 0100 mm 0.3 um KSRI
Comparator
Standard Ring Gage 100-300 ym nm
™
84
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4.2.1 WWIFTIWNILTiE
Una L e (Gauge block) TﬁtﬂuuwmsqwuﬂQWNﬂwaawaaa nﬁﬂLUu
anaﬂuunawn Rtﬂaﬂquﬁﬁ ﬂwawnaﬁﬂﬂunqusqnunwu ﬂ18ﬂﬂUﬂ1ﬂND“u7ﬂL7ﬂu

uavﬁuwu%anuuasnugwuq 41 (measuring face) dardrandmiung

. § Y v . § < -
UT¥NU (wring) #aITUAINRUN LGB ANEITBITUA NN LR LB Uy

= < at < = o
T Thﬂugmﬂquaﬁqaq fia 20°C

Gauge lengrh

Measuring facet

Side faces

Gouge tength

AT
o

= v =y
7N 4.7 uneiney

ﬂ‘)‘mﬂ'l‘)‘nmuﬁqlﬁﬂu (length of a gauge block) a3u817
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paurio femrg it lan il Aa 1sssﬁ§4a1ﬂssndﬂq?ﬂ&uq i
uﬁqtﬁﬂuﬁuﬂ1vnua§ ﬁozﬂ# 4.7
2. n11uﬂ1333ﬂﬁaﬂa1auaa%unu1unu1 (central length) fia
AMB1IBAILNS L REUNRTI T O Qﬂﬁqnanauaaaanﬁ1n115ﬂ (measuring face)
3. #muimaimeimmaim deviation from flatness) #a

s a e v o« v " <
18ﬂ8ﬂ10mﬂﬂﬂ§ﬂ1’8’ﬁ11\1N']‘Hu'm‘ﬂ'll'luﬂu ﬂdzﬂ’ﬁ 4.8

Devistion
__F rom latness

4. et luauena (variation in length) Aa tasvtad
ﬂaﬁuﬂﬂuuaoﬁuﬂaﬂnnuwsswéwqéﬂgagﬂﬁuﬁ1ﬁ1§ﬂﬁgnq ?ﬂuuaunﬁ1naa§uﬂawunu1

ﬁozﬂﬁ 4.9 UBEAITIIN 4.2

- Nominal length N
<
4+

z
) E£
isg £ g
cwu e -
€3 23 - -
5% = c Permissibie deviation
-3 3 E (see table 4}
2g
5= oe
>

TR 49
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a . . .ﬁu wa a v .
5. nrmsznuem (Winging) L AOENLNA BILIMUIT BN LB
gy ToseuuuiILtuTaeFuA e s LnzEa (ol ecul ar for ce)
] |
6. LﬂTﬂﬂﬂdﬁuﬂi1uﬂu1 (Grade Of gauge bl ock) unsineLNIAT-

1 o ' 3 [ @ é.lﬂll ul-'ux
FuuITEaRNONEadpani. 4 sedvsawnanaLaaauneantule §o

6.1 grade 00
6.2 grade 0
6.3 grade !
6.4 grade 2

ALeS N 4.2
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m-rmﬁ 4.2 Variation in length of gauge block

Range of Tolerances and permssible variation, um
nomnal length
mm Gade 00 Gade 0 Gade 1 Gade 2
over | Ip t0 and |
i ncluding Tole” | erm” [Tole™|sern*|role* |’ern®|Tole” [Pern”
10 +40.06 | 0.05 |20.12| 0.10|+0.20| 0.16]40.458| Q.3C
10 25 $0.07 | 0.05 |f0.14 | 0.10 (t0.30| 0.16 |f0.60| 0.3C
25 50 f0.10 | 0.06 |+0.20| 0.10 |$0.40| 0.18 |£0.80| 0.3C
50 75 $0.12 | 0.06 |+0.25| 0.12 |30.50| 0.18 |fl. QO 0.3¢
75 100 +0.14 | 0.07 |to.30 | 0.12(+0.60(| 0.20]Q.20| 0.35
100 150 LO.20 | 0.08 |LO.40:| 0.14 |£0.80| 0.20 |t1.60| 0.4C
150 200 +0.25 | 0.09 [#0.50| 0.16 [#1.00| 0.25|f2.00| 0.4C
200 250 +0.30 | 0.10 |40.80( 0.16 |+1.20| 0.25(42.40| 0.4£
250 300 $0.35 | 0.10 |10.70| 0.18|3+1.40| 0.25]f2.80| 0.X
300 400 $0.45 | 0.12 [+0.90| 0.20 {+1.80| 0.30(f3.60| 0.5C
400 500 +0.50 | 0.14 |+1.10| 0.25(+2.20| 0.35|¢4.40| 0.6C
500 600 +0.80 | 0.16 |+1.30| 0.25(42.80| 0.40 |+5.00| 0.7C
300 700 30.70 | 0.18 |+1.50| 0.30 (#3.00| 0.45|t6.00| 0.7¢
700 800 $0.80 | 0.20 |+1.70| 0.30 (+3.40| 0.50 |+6.50| 0.8C
300 900 +0.90 | 0.20 |+1.90| 0.35(f3.80 | 0.50 |t7.50| 0.9C
300 1000 $+1.00 | 0.25 [+2.00| 0.40(f4.20 | 0.60(f8.00| 1.0C
WUNELAA Tole" Wunema Tolerances on nomnal length at any point
Perm' Wt Permissible variation in | engt h
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4.2.2  WATIWANNET Ion LTAGULES
< 4 . e v . <4 ¥
L& L durauny L wan hin (electromagnet.ic wave) ARULEIIE Y
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a g 2 dlq_,.q B ¥
TﬂﬂﬂnﬁuaoaszumwaLﬂuLNumsq~Luamuu1um3nawq LAY 27N wa
N @ [V < 2 @ v q'- [ (% . ﬂ‘td
Ufn  TuseRnuanTasenaundy WA LuaaeNuTuINILng (optical flat) tTunnu
= ] a 1 < o Y & W
AUTULRE L THUNN aﬂuadazﬁnLwﬂz§uﬁuaan1ﬁLﬂuawuNQﬂu7u1ﬂTuﬂﬁn1qLﬂaanu
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LWIIEATIRALAEUAIINAUIZAILNINWCRANRUAUNDA A4 TITDINEIE L URBUA NG

Il o0 +*v ' l\ -
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-3 '.- r- "a . ' '

awuﬁaﬁgouwuuﬁﬁuagﬁaqddu A2 SYUIMILIA LA LANTILEITERAUNIN
o “ 4 o - . om y v V
anﬁduuuoﬂaawuaaawnn11gnwnLwaaniﬂ umLnauwuﬂawuquﬂaaunauaaasgﬁuﬁuWﬂ
w © a o ) 'y ' o a v ey ool &
NUAMWEI LANDULTN WALEILLBUNIN Tﬂﬂwannw1n11n11ﬁuﬁoﬂunu1ﬂﬂaﬂuﬂ11ﬂau
Ve e a E TR | o “@ ¥ v
vt Sa R Tud s A e unuwnunu1ﬁag1utﬂﬁ (phase) LAz WTaUUY

¥ 4 ' ' '

"in phase" aai&nvwnganQﬂﬁuuaq (amplitude) LIUABAILNT URIWFI uA
cL v v W ; & " "\111 d'uﬁué
uﬂwonaununwuaqagﬂuasLﬂﬁwiauuu out of phase” laAJTNTITAIARUL ﬂua

LEI NN ﬁazﬂﬁ 4.11

isplocement caused
by passage through

glass
g
‘5.’ g
-3
3
sg
i
£x
%
3 §
-
- =
Yy b}
g e
=
¥
- 3
e
i\ Vrwiex Lowes-cais.
| Thin [INES - TROUGH,
i l [ - - - CONDITIONS ALONG FC,
: A AN WAYLS FROM ArR Ay ARE
r‘\,‘ Fe W AT, A PHASE AND KDWFORCE
W Ay A2CH EINER TOPNQ WS
v
FPom DRV, EFIGHTIESS:

RESULTANT
CONDITIONS ALONG B0,
WAVES QUT OF PHASE,

FIG DIAGRAM D SHOW HOW L GIVING INTERFERENCE
— AND DARKNESS

INTERFEREMCE MAY TAKE ALONG BD WAVE oUT TO PHASE

PLACE GIVING INTERFERENCE AND
DARKNESS
JiM 4.11
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89 3 43 warlFomluugetis Lan Monochromatic light WwIausan e 1mmane

Tg e (Sodium discharge lamp)
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Flat ™

R —7!' DR D e Dy D37 TPy Tk
Surface

‘53}'7; 4,12 CONDITIONS WHEN A SURFACE IS BEING EXAMNED WTH AN

OPTICAL FLAT

= t % - SQ 1 } 73 <
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(1/2)A

wnuwdy (bands)

Elf'?; 4,13 unued

Sl uouousensa R Aeaiuiin N bands A tauenenalua
¥U1289%290F (air film) @2 1 wowudy = (1/2) Fatueauannaly
AIMUITBITEIaAea N wowuds e liiu (1/2)N

mriaaaenylesFa3sesleRiS8ndn  Gauge block
Interferometer %dtﬁu light wave interferometer ﬁquﬁﬂqiuzﬂ% 4.14 %a

& & s o T y I a
LﬂugﬂLﬂiaqmaaﬂﬂawuﬂwuﬂaquﬂeLnﬂuTﬂﬂTEﬂSuuae Toeldwane laTd Indusa Do

(Cadmium Isotope Lamp)

The nob (o choose  The nob 1o wdiut (lfij)“" the reference misror
the spectrum the base point (F)
(E) / Dial of Micsometes (G) The serew to adjust the position of slil-aperture x)
f ]
The eye.
T, @ / 1 -
{E')"m of Imcrluomem\\ m:: 2
FA ]
pe 0 O 7
Slit fos obxervation ] m Condenser fens
L
/ w ey ° o ™ The handie Light
/ 16 move the reference source
T:n telescope t'o mirror {J) (Cd discharge tube)
obsrrve y Inerference - .
o () 011 e it osion
/, The handle 10 operaie the tumning table
/ |~ The nob to st the tumning table
(A} ®)
Q
) O\\ /’O f
N/
The nob to adjust s width and direcilon of interference fringe
= . .
71m 4.14 The Outside of interferometer
o
PH274
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Optical interferometer Liuia3naiiateladlunitianiuenle
WIUEN LU L NBND DIAINNT1IIARULED
i o a y i [ i o
LlaaWE 2 a1 (two beams) ﬁaQﬂﬁuumLnaﬂiﬂwwu1ﬂ73n1ﬁ3@q
o % < 3 T - o
wisluaInd (space) ANUNLA (resultant wave) TRPLUAELA N L NLAE LVE
3 [ o 'S o aqa .
Fam 1 Taan 199w nLmedrasuanaymuar wagaspsmisrnay i siniTeeia
o (gﬂ .
il Usngnaniu Ae interference
a ™ Y ] é
uauﬂagmﬂaauﬂaﬂuﬂm&ﬂwnmvmuq A IFRMOE I BINTIAUAERINS
4 ) . g &
A3u (theory of wave optics) éesun1sen Ll

AL)

[

A, sin2ct/a+ ) e 2)
A A = uauﬂagmﬂaquao

-4
C = AMULIIWAILES

A = ANENIAIUEEILEYLANTIA (monochromatic 1ight)
t = L1987
¢ = nd

ANLANTDIRNNTERRTU  (interference beam) w1ld lowly

N7 (2) Warwann19789 light wave interferometer %4@15a1n3ﬂﬁ 4.14

gy séan
I =21 cos” (TAL/A)
= 2I_ cos’ (ZFX/A) ceeeees (3)
\iv I, = A3 TUBRIRLEIAANTENY (intensity of incident beam)
Al = 1,6-1 = optical path difference

= difference of arm of interferometer

) ¢
A = ATWEVIARUTBAIUFILDNTIR
Al = 2X
JIMNFUNIT (3) I = 1
min
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X (N

AX =A/2

a

= A /(2tand)

AX

o« X ¢
YHEDAINUIUTIR

% »)

collimater
_‘ \

+1/2) (A/2) 4

= 4X/tan¢

. ’ . X ¢
HASININAIAIINT ALY UMIIWTIR (Fringe)

|
j telescope

—— [ aAl

%,/2 N|

¢

light source

reference mirror

]

\ beam splitter
[Il aA}
imaginary reference mirror
re

R

sutface of base plate

gﬂﬁ4.15
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JINFUATT (4) URE (5) uasmngﬂﬁ 4.16 l§n
6,6, = A/2)(N_ t 1/2)
PP, = (A/Z)(N2 t 1/2)
JNAUATT (5) uavzﬂﬁ 4.18
GP = b tan ¢
= (A/2) (b/a)

= (A/2).€

|
<

tue € = b/a = fractional number (phase)

L = gauge length

¢
I
ﬁ
G,
Ksesmemammcmnc o ccmenaa
Seee L 1
RRRET ] G’ G|G)
gauge block __| T F1- - GoP, | L= GG+ G,P + PPy
1 - - -
n | PR ';'_'-_{-_?__
base plate 7~ 12—
b b -» fringe on bare plale
fringe on gauge block

| —]

‘iﬂ 4.16 Principle of ecalibration of gauge blocks
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-t L = G1Gz + GzP:. t P1Pz

A/2>(N t 1720t a/€ t AN, t 1/2)

W2)(N_t Nt 1+€)
A/2)(N + €)

L, = Waw, t & (6)
L, = nomnal length of gauge
N, = nomnal integer nunber
€, = nomnal fractional number

“ 3 ] v e b
faly m‘nﬁml.uumnmﬁ-ssg fNmus A

AL = L-L,
= A/2)LN = N)Y Tt (€~€))]
= (WM2)W@N +p&> (7)
29 A= m'mm'mgu'nmum?iﬂﬁuﬁﬁ
AN = integer nunber
A€ = fractional number = € -§
AL = mmﬁﬂuuu'-nﬂfi'\ﬁwg

g, mliandun1s 6) Teemrdwm wae € wilianmsiounm
ANWIRInmet hod of excess fractions 34€wadfa e innTieLnedL Unasy

5 < ar x
FaRa v lsaunviau

AL

(A /2) AN, + A€y

(A /2) AN, +4E,)
(Ag/2) (AN +BE )

(AJ2)WN, +AE)
ATUNMIATLAREERY fractional number (&) pavusAzdLUneTY

(& =b /a) udr A& WAAMAWMIIDEY A€ UALATINLITAIATINEIIAAL
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1BILAREE L UNAT ﬁquamqiunwwﬂaazﬂﬁ 4.17 WUANWMINAL L7 WNTA

#1 integer number (AN) IINEWMUITAIFLUneTuRuey

L,—t AL __
A

Rd() 2 iy 0
green Ag/2
Blue Ab/2 T (ex)AN=1

by
Violet Av[2 |

base he mating  point

1 4.17 Deternination and cal cul ation of | ength of gauge bl ock

PV b4 . L+ v a PO
aun13ﬂimnawauwnowumlﬁnwmimnwazawaaaangmﬁwnnisu Iuda

gmuqﬁ : 20 °C ¢293.1 K)

ATVFULT SN : 760 mm Hg (101.325 kPa)
+ E 7

AuEe (aaneiu lazaan) : 10 mm Hg

daTidueasing co_ luainie : 0.03%

JamaSend e Ton aiuas ﬁquamqﬂuzﬂﬁ 4.14  WEINLEITN
ura ey Toenlsenufiiuvioufiau Jou (optical flat) wai  33n1sUTrnuaena
T Faan3em e ona 1y TiuﬁQLﬁﬂnﬁgmuQﬁaﬁWLaua R ERRIE RN TR
interferometer adﬁﬂaaﬂuﬂﬂlﬁﬂulﬁuﬁiﬁﬂLﬁ@uﬂd 3@ fractional mumber
(phase) 7183 interference fringe Tes

1. nveaad UneaRusaveiul T SuLdeafudumianans (central
position) 789 slit (L) Tmamyuﬂu (E) aﬁﬂzﬂﬁ 14.4

“ - . Lot s 4 I's ¥
2. amadmi¥y  dial (@) Tﬁagﬁmwuﬁquuﬂ ua2 AL Aus
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(vertical line) maaidudiensna (cross line) #ufu interference fringe
g2 base plate Tanlfiy F wax KL SudeTuity i nterference fringe zaq
wrorienTessy dial (@) awuen Gasuen 1ae dial @ lhardeate 1
gaq (division) 131eel3a1 b aali¥e i fumnsa hay Fufiu i nterference
fringe sun 2aq base plate Towl¥ dial @ usrasna andial @
ﬁq%uLiWﬂswufractional mmber ( phase) l#an

€ = b/a

(a Uae b gﬁﬁaﬂﬂgﬁﬁ 4.18)

l/‘ﬂ“ :;13;:‘"‘ gauge block
/ bringe on
1 H— 2 — gauge block - i Pl 3 .
T~ imaging reference mitror
b ( Pt S
\ P =X
(77777777777 l
\ cossline base place
I |
\
<
TiM 4.18
a

3. nvpasdEneTud B livufuswmisnaaeas slit (L) o
PR 2 o v [ ' -
myuﬂﬁuyu (E)  Wae 1t luntse uin 1 war 2 1 lfA a war b 3 ndLUnasy
< 0 @ a
787 vduLemaiuE eI Rue
' [ |ua|§ 1 Q ar
4. oo lUnlFdLUNeTuRNN L IuiarRing euatey
< - R VR < o =~
5. t31idaee slope TEIUT LNELe Bty (B astwunwwmazﬂn

4.18 (2773)8) URLEALAUATLEE 2 BIUAT a udr b LTuLAEau
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4.2 MTWANEND
- L7 4“ & o ‘. 4‘! ] ﬁ d‘l
nwsamaawnawaavﬂﬂLﬁ1aauaamuuumwaq LATBINAATAE LU L AT DY
& o o L% o~ e . <
e iauuulaMatudL nale it ae (direct measurement %59 graduated
4‘! 4 e q‘u ' <~ - .
scale)  uariAToINaIelTELAMNAUAT l@emTLTBuLNEY (comparison
measurement.)
4' & o ar 1 Z
fieuarniy W LATavlaannuen2  veaea lih
- < o g < 4 a o ¥ X
1. usInewwman (Steel Ruler) uTTnALwaniluiAIasNaINBUNUT L
) ; v  wae ! ' o w G wy a .
f19adnaiianadiaadini fuased fwlngaeridaeinanlisin (stainless
4 i o a - 9 o 6y L *
steel) ﬂ?aLﬂunﬂaﬂguaﬂuaaﬁwuiﬁLﬁauaqnuauu warlaafu i lrussdernaul 41
vl o a P a < < - 4y
aWMINITIM - AANNTF W JIS BT516 Tsuausshainanaaniin 3 olla fa
ATIM 4.19
uUv
1.1 Type A Tﬁiua1uﬁﬁaon15ﬂaﬂugnﬁaq§a
. vl < L 2 =i <&
1.2 Type B %aﬂawﬂﬁaeﬁauazﬂmLﬁugu DIVIWATULAEY M5B
¥ . % .
MITAINTU unuumms'lumumﬂuun (drawing work)
1.3 Type ¢ ‘l¥flemaq 1ol
~ ¢ ay [ v ﬁ X o o
UFTNOLRININIUL VLT L NARUNLALWAEFELNAFAIRUT  LENAULIOLUURLNRUIAMN %78
o o * o aad o A& w a4Y o < v qwal
FLNANAD L UHTAR I WIALIIMAMIFIF L NS LuBu L simiu Marlanaanseidled uar

o [ ar
LULLINAN qamdiﬂawugﬂqwunmaqnWﬁ
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Type A
Ovorall length

| Tot al _I e_ngAh_ of _sca.le

!
Sedoada La bl 0 )b b bl il il l l.rn,-—r d i E
/ Z Side face et
f acale Thi ck=~
End face Scal e face 0 i End face ol
Side face nens
£
End o Scale Type B of scale Angle of bevel

face / face / End face
URJLI 130 Nt 220 N B B B S R B R S B BN R R St N Sy B A m i 7 _—[,q
3
I -
Total length of scale o

Overal) length

Thick~
1l Tength neas
R Overa eng Angle
- £ b
Total length Of scgle Angle of bevel
'l‘l‘i I rJltTfrJJ5rqiJrrrrrrrrrarrrrr “"‘" ﬂ
) iy ) : =3
L-LJ-IJ!IuhluIIII!llIIII:a:||||||||s _ J——L
Thick~
Ead Scale Side face End face noss
face face of scale
Type C
overaill ength |
Total length of scale
Qe RERARE TTrerrre o
p
=
[ AN IN N lasadaisd
End face Side face /- D:la of Thi gl
of scale . Scale face of scsle holo ngag)
-‘slﬂﬁ 4.19
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" . 2 -~ o ¢ & d A4 oo agL
218A73775 33 lunT LfusThe UTIHALRRNLTULATAINAIAN LAA a3
- beﬁmq ” - P a4 A4 o P
Ny L AEOURTENA IS ﬂﬁﬁiﬁﬁﬂl UFBIUANTEUNTE I3 LRUAUNUL ATAINAINEUS N
< L g tas D‘did‘udld ar -~
AINAE L BUA L TUNY QmﬂﬁuﬁaquuazﬁuagﬂUﬂﬁsTﬁLﬂﬁaquaaﬂﬂuﬂawuﬁzu@1sda
aﬂwqgﬂéaa LAY L RUSENH UE e
i % L] u‘-!ll.' | T 71 o
f. aemaqLaanusswmwﬁﬁqwuﬂwgnmaauazqunsannuanwuﬁaa¢1u
o < avr g v W ., & , 5 o Sy
2. vss¥eunant U m¥udezuenaseuiritin  Winnned Sy
] y i ™ [~
WruLAIaaadug Lo FuTTHeunulaade LT
o 4’5» & v Yy = ar
A. AN TULULATAIINTITFDI ITILTTNG WL INLLINANIN1TIY
Q‘ d‘lu o & v ') ﬂlu 1 3
LARBUDBILATBINAT BN IRuTThaLarLasaadng L Femae 1d
o “ & e f a
NI ﬂﬂ?ﬂﬂﬂ?ﬂuﬁxaﬁﬂu77ﬂﬂTﬂﬂLﬂ@qﬂﬁsaﬁﬂﬂauQSQQﬂuﬂﬂﬂaﬁdﬂu
o v I 1 1 M Ye % ]
ﬂzﬂﬂqﬂﬁQMUGNLﬂ&aﬂuﬂﬂ1®ﬁﬂLQu ONGINLULDY
P e “ o . o6 v %
3. AT lHUTTeaTsiinse S aﬂﬂTmﬁaUﬂaqUiﬁﬂﬂuiaayuﬂw W
o %) 2 r'Ys =, *
1 N s Seaunanewas 16
< ¢ . . < 4 ~4 <
2. uwﬁnWLnﬂuguﬂ (Dial Indicator) (iulaTadNatlsauLney
' < P & = . < X <
2818 lud e L dee log L EREIMIILATaINA uiﬁqﬁag 3 WU WULL 2N L AUSNL B

< X [~ c & :‘, [ i
W WL aNE LAunIuL IR uaauUULnuﬁﬁu@aﬂqﬁaqmwu Qzﬁﬁ 4,20

TYPES OF DIALS

CONTINUOUS CONTINUOUS BALANCED
CLOCKWISE COUNTERCLOCKWISE 0-50-0
0-90 0-90

METHOD FOR DESIGNATING NUMBERS
zﬂﬁ 4.20 These are the three types of dials used on dia

indicators, and the method for designating
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dulTENALA 1. 33@u1ﬁﬂ1tﬁau§ua a7 4.21

Eﬁﬁ 4.21

L

D a v a § = T
21789015390 (A wminimianld 0.025 v ‘luusarrainas

a [ L 2; X
falan (5, 10, 15, ... LJuf) Aa FaIUANZUIG 0.005 U2, 0.010 U7 MY
o0 o Vo e aat ¥ a ¥ a i "
WU FERINEDINIL AW NASLATUANZ UGN DARULALBAYNTY  BEEY (B) 1%

-4 a & % X o 2 <~
UM 0.001 UI  BeEU (C) Houi@ 0.0005 U3 wmudam (D) LLua w789
£ 8 e a a % ‘u a £
uwﬁnnnﬁauguﬂ R FuEuaLes SoUuNuL I 099 U S Tmaﬂ%ﬂizﬂauﬂngﬂnim

@ o o~ Py a P R
Tun93a nalnsasunuiaee L adaul dmIanant vasu luananwaaasutias e nag
A o v | v ¢ < @ “ @
LﬂaauﬂLﬂWaaﬂTaﬂagTuuuaunuﬂaawuﬁﬂﬂn@aa@Laaw Toettannunuss (E) Ty
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