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A

ABEIEREXTERSINDEAVILT -2, TTHREAVILS—D . Mitutoyo Calibration Tester Series 521 provides a good means to

BRYMIVOA—FFEOERERHBALLT, FEtSn-E e calibrate sensitive dial indicator dial test indicator and electronic

BREHTY, micrometer.

CHEARICCOHRBAEEZATIN T, ELLVERYIENELTTELY,  Specially designed universal holder is furnished to accept any type
of dial indicator dial test indicator, gage head of electronic
micrometer without any additional fixture: this reduces set up time
remarkably. Please read through this manual to make the best use

of your Calibration Tester
1.5 A & 1. UNPACKING

ABEEHOTEREDAERTH -0, REXEBEZTIMY T The Calibration Tester is an extra precision measuring instrument,
THYET, TiEFIBICH->TREZEEZRYSNL TS0, a means of safekeeping is devised for protecting the mechanism
against a damage caused in transportation. The safekeeping device
should be released in the following procedures.

(DRFBEERTHERAKT 2 K Fg+whk (1) Open the housing box and unscrew wing

DEETEREINTVETS, Wing nuts nuts to remove the two metal plates
FaoFybTRESINTL instrument in the box (Fig.1). This
EFITDTENEZDDH. & €8 housing box, metal plates, wing nuts and
B#xade. KKIFLAIC Metal plate cushion material should be used when

RSENTEET, Figl &
B ZOoXE. €8 F3av
FTYRRUVIv v (EHE
WOBRICBELLGYFET D
THRELTTIY,

transporting the Calibration Tester.

Jvay
Cushion material

Fig.1

Faoxy
Wing bolts

(2)Fig.2 DESIZREKERELS-

(2) Lay down the calibration Tester on a

EROLIZEIChMAETE
TFET, MERBTELLES
[CHBTDEEMNEREIC
H-Y. RELFEEA,

Fig.2

stable table such as a surface plate.
(Wing bolts located on the bottom
surface will make an obstacle for placing
the instrument in operating position.)
(Fig.2)



(3) Unscrew the wing bolts by counterclockwise

(3) EBZHDFavrTERIEAM
[CETEIRITET DT, BLITIR
ELOTTEN, ZORDITAERD
BEN—YTHAINMLKT— LR
B, GENSKRETILOORD
THYBERORICHELLZYE
TOTRELTTEL, Fig.3

turning. This wing bolts are furnished to
protect the expansion arm mechanism of the
instrument from vibration, impact, etc. and
should be used when transporting the
Calibration Tester. (Fig.3)

Fig.3

(4) IWMELST-OMEZICTEEELTT (4) Place the Calibration Tester in operating

A

(5) YAy AA—AAYREREERSE B
EEFERNZEERIE TLCEREY
RILEE R 7 — LA ELBIEICH R
BIENTEEYT, FigbSH

posture.

(5) Turn the thimble clockwise until its beveled
edge reaches the graduations on the sleeve
to have the spindle contact the expansion
armx,

Now, the Calibration Tester is set up ready for

measurement. *Refer to Fig.6.

Fig.4
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@ Indicator Cramp
The indicator set in the holder is locked by this clamp.

® Anvil
Contact point of the indicator to be calibrated is applied on the
anvil. Tipped with tungsten carbide for durability and lapped to

less than 0.3 4 m in flatness.

® Holder
Holds an indicator by the stem of diameter ranging from 4mm to

10mm.

@ Holder Clamp
To lock the holder in position. The holder can move freely in

horizontal plane when this clamp is loosened.

® Elevation Knob

To elevate up and down the holder.

® Elevation Clamp
To lock the holder at desired height.

@ Supporter Clamp

To lock the supporter at desired position setting the indicator.

Supporter
With its clamp (@) loosened, the supporter can be rotated in
horizontal plane, allowing the positioning of a dial test indicator

without the aid of any fixture. See Fig.7 (b)

© Thimble
Anvil displacement is given by the rotation of this thimble. One
revolution of the thimble gives rise to the displacement of the
anvil by 0.05mm (0.00025in).

Sleeve
The vertical line is the reference for taking readings of the thimble.
To facilitate zero setting, the sleeve itself is designed to rotate
full 360°

@ Hand-rest
Put your hand on the hand-rest when rotating the thimble in

calibrating operation.



3. NEREE & U RIE R IE 3. MECHANISM AND OPERATION PRINCIPA

RILS IAYAA—EAYR
N
Holder @E XA Micrometer head
\E[ { Supporter
FUEIL
Anvil e IL—Ls
Frame
]
AEVEIL
(] Spindle
BN -
Pivot lever mechanism o =
i ! - IS
T b \ N Expansion ratio
Foot \ o E B E
= \pixp—r a1

Expansion arm
Fig.6

REDHEEILFig6 (ZTRTBEY T, I REBEX. REVERIL Lever mechanism of the Calibration Tester is illustrated in Fig.6
DAPO—INKRELLENDBEZALTNET  REVRILETVE where the expansion ratio between the displacement of spindle

IWOBEFEIEKEIFa:b=1:10 T.AEVFILORISEYFH against that of anvil is 1:10. Screw thread pitch of the spindle is
0.5mm, YA VOA—EAYRDI VTV H250%F 5 T D TRIER 0.5mm (0.025in), and the thimble is divided in to 250 equal parts
EVFILOBEEZ0.0002mmDERE TRIEMNTEET, 19 giving the minimum reading of 0.0002mm ( 0.00001in ) without
AA—SIAYEDEEREFTNTNDRAEVRILDOBEE EDBERIE vernier scale.

x1 OBYTYT, The relation between the thimble revolution and the displacement

of spindle is given in Table.

=1 PUTEEHEEEE Table 1 Thimble Rotation and Displacement
U7 IV DEIERE X.E‘/F)l.«ﬁﬁji 7>.E).b$§'|§ Revolution of thimble
Spindle displacement Anvil displacement

1/250 BIER (1 B) 0.002mm(0.0001in) 0.0002mm(0.00001in) | 1/250 Rev. (1 div.)

1 [El%5 0.5mm(0.025in) 0.05mm(0.0025in) | 1 Rev.

*20 [EER(£AO—2) 10mm(0.5in) 1mm(0.05in) 20 Rev.(Full range) *

*x100 [EER(£ R O—%) 50mm(2in) 5mm(0.2in) 100 Rev.(Full range) **
*521-103  *%521-105 *521-103, 521-104  *%521-105, 521-106

TATAA—ANYR AT —BDAI— DR EZEDH T, IBR Set the micrometer head and the indicator to a reading from which
AT —ADIRTRIELEIAIAA—EANYRDIERIEEH A EDT calibration starts. Take reading of the micrometer successively at
PEFETE FOENAMUOT—ANREEELYET, specified interval of indicator readings. The difference between the

two readings is the error of the indicator.



4, Tk 4. SPECIFICATIONS

3—F No. 521-103 521-105 521-104 521-106 Code No.
381 TE &5 BH 1mm 5mm 0.05in 0.2in Measuring range
w/NERE 0.0002mm 0.0002mm 0.00001in 0.00001in Graduation
}EREEE +0.0002mm +0.0008mm =+0.00001in =+0.00003in Error of indication
RYLRE 0.0002mm 0.0008mm 0.00001in 0.00003in Hysteresis
IETREEE 0.0001mm 0.0002mm 0.000005in 0.00001in Measuring Stability
ERBBE 360° 360° 360° 360° Rotation of Sleeve
HE Tkg 7.5kg 15.4Lb 16.5Lb Weight
5. BIE T 5. MEASURING OPERATION
5-1 4O —52D AT 5-1 Mounting indicator
FILFIZIE, 04 ~ PIODRTLEF DA —RETFIT The universal holder accepts any indicator having a stem of
BHIENTRETT , M. UL TDENEFNDAU O —RIZD dia.4 — 10mm (0.16in—0.39in) without any additional accessories.
WTOBRBADHTREHLES

Fig.7 (b)
Fig.7 (a)



5-2 YA YAA—E~NYEDERIAE
YAYAA—EAYR DGR A EIEIRDEYTT, PoTILEL
BBV THEAELEBATUELELRIETHELLS>E
THHEANIEXFTHRI., VoI LETHTEDLELEA
(FUENLETHRIETRELESIET HIGR)IEFRIFTHRRY
£,

Fig. 828 BBIZERLET . £ T YA VAA—EAYRSE DB
BERHA RITIAVAA—EAYRL VT ILD EBESRHA. &
FHLEZL DA ERIETY

Fig.8(a)DAIE CHOFMIEIL. EXF TI0.3064. FXFTIL
0.6936L7EYET,

46 44 42
4 6
|I||I|I||I|||I|I_||I|I||I|I
55 -
0 19—
521-103
(1) BXF-Black (12) FRXF*Red
NEHEE :03 5 & B B :065
UJILEEE :0.0064 (+ SUTJILEEE 100436 (+
B HY :0.3064 5 HY :0.6936
Fig.8 (a)

5-3 RE

) FAVXILET—SDRE

1 RAYOrA—AANYRDL VT I BEHBRBRENEREBREEEE
j_o

2 Fig (XA AV IS —OH BTN REETT . XFEEIS0T®
IFFDFEEBETELIRETRILE IS T@EDDHZE. RIL
FQIFBEICEELES . ML IS TDERETOREIERIET
VELRDHFRIZAAN T =D HT=5L3(2FTE5E5THY.
A —B9S TR THORERIS AV ILT -7
ELQICEAIZHTHANDENTY  HFIZHREIFRAM/ATHE
ROMNTERLSICTRESATHETS,

5-2 How to Read the Micrometer Head
Color indexed (red & black) dual directional graduations are
employed on the micrometer head to facilitate measurements.
When the thimble is zero—set on the upper (or lower) side of the
sleeve, the displacement of the measuring anvil is read from black

(or red) graduations, Fig.8(a),(b) represents reading in each case.

2 1 0
23 24 25
||||||||||||||__||||||||||||||
03=E 02
04 == 01
05— 0
521-104
(1) Black (2) Red
Sleeve :0.02in Sleeve :0.0275in
Thimble :0.00243in (+ Thimble :0.00007in (+
Reading :0.02243in Reading :0.02757in
Fig.8 (b)

5-3 Calibration

(1) Calibrating dial indicator

1 Align the zero—line of the thimble to the line of the sleeve.

2 Mount the indicator to be calibrated properly and lock the clamps.
A Dial indicator to be calibrated is mounted on the Calibration
Tester as indicated in Fig.9, where the Universal Holder is devised
as follows : when the holder clamp @ is loosened and the clamp
® is locked, the holder @ can be rotated in two ways; 1)
rotation around the axis of the holder clamp @ for centering the
contact point of the indicator on the anvil@), 2)rotation around
the axis of the indicator clamp (1) for squaring contact point to

the anvil®). Squaring is secured by the stopper.



QAo —495207 (DiIndicator clamp

® 0 ®

@=ILE @Holder
Q@7rEIL @Anvil
@FRNE ST @Holder clamp
®LTEY~= (®Elevation knob
®97327 %) ®Clamp
@527 @Clamp
@ "
® 3§
Fig.9
AT =S RIIVTICHERIZISUTLEHE, L TEIYR Rotate the elevation knob (&) to position the dial indicator so
SQIRYZDIEHIP BHUBINSRIDBMEIZHDELSIC that its hand comes to “0” from its rest point, and lock the clamp
IS TDLET , CDISUTDIHK> TR S L EIEFT @. By locking the clamp (@), the hand will deviate from “0” point.
DTRAYAA—EFL VT IV EWEISE TREIHEHOESESE In this case, finely rotate the thimble to zero—set the dial indicator.
THRVWET, 3 The deviation of 0-line of the thimble from the reference line of
3 VUINEBRENBEEKATA-EEINEBIBRAOO—L the sleeve thus caused can be remedied by turning the sleeve
YhREL O TH EERLHERICEEET, holding its knurled part.
After the adjustment, the dial indicator and the micrometer head
CREEFAVILT—C DI ERAMIAA—ED B EED L are set as shown in Figs,10(a),(b), 11(a),(b).

B B%(XFig.10(a). Fig.11(a)D@Y &> TLVET,

2
48

ulpnlun
L

0505—

01

Fig.10 (b) Setup for calibration of 0.0001in—0.05in

Fig.10 (a) 0.001-1mm # A ¥ L7 —UHBEBERXF—r R dial indicator
Setup for calibration of 0.001-1mm

dial indicator
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Fig.11 (a) 0.001-5mm % A ¥ L7 —UBEREI— R
Setup for calibration of 0.001-5mm
dial indicator

4 DEICRAYAA—EZL VTV ERESTIERBIERICHE TS

FANXNWT—CDERICZDRHEESE. ZDOLEEDTAHOA
—AAYRDRIEEHZL EFDENEFNEFNDRESIZE T
BEANIWT—UDBRELLYET, HBHRIE R TFig 12D &
S1Tiot=bTF BE BREEHAum ERYFET  (FAVILY —

OHh20umERL, RA4OA—42[£186 4 mTT )

34 32 30
16 18 20

Fig.12 (a) 0.001-1mm Dial Indicator
S 4% )L —/Dial Indicator  0.020

T A0 A—24/Micrometer 0.0186 (-
RE /Error 0.0014mm

24 0 1
1 0 24
| [

OU ZU
1 9
2 8
3 7
4 6
053 15
6 4
7 3
8 2
9 1
10ZE 10
1 9
2 8
3 7
4 6
15 05
6 4
7 3
8 2
9 1
20 00

Fig.11 (b) Setup for calibration of 0.0005in—0.125in
dial indicator

4 Turn the thimble to have the reading of micrometer head

successively at specified interval of graduations of the dial
indicator. The difference between two readings of dial indicator
and micrometer head represents the error of the dial indicator.
Take the Fig.12(a) for example, where the micrometer head
reads 0.0186mm at the point of dial indicator reading 0.020mm,

representing the error of the indicator as +1.4 y m.

Fig.12 (b) 0.0001in—.005in Dial Indicator
Dial Indicator ~ 0.0010in

0.00093in (-

Error 0.00007in

Micrometer




5 LEDESICLTHEERERICBITEREEZTS7ILLET L
REBERNGONET . (VDT —2ORBERESEIZON
TRBEDRKICEL-FETRELTZEN,
*AEITERLTIENYFLANEERALET EBINRNEE A

5 Graphing the error of the dial indicator at each measured point

gives error—curve. Please inspect a dial gage by the method

that followed the standard of each country.

*Hand rest is furnished for fatigue free operation.

FREEA AN =D TIHKAAVIILT—
Specifications organs Dial Gage Test Indicator
EIFEZEL
o AR (L ues B
International Organization for Standardization
BRI ERIE
JIS B7503 B7533
Japanese Industrial Standards
TANRIE BRI
ANSI/ASME America National Standards Institute 589.1.10M 569.1.10M
T AN IR o h
American Society of Mechanical Engineers
FAYT%E
DIN s 878 2270
Deutsche Institut fiir Normung

L EHRE—E List of national specifications



(2) TARFAVILT—DCDRE

BT [EFig 13D L3IV ET , XIF A EIERY
SUTEDBEDHELXHEIFBHICEELE
T BITRILA DN BEICEET 20EFI AL
T AV —2DREFHRIERD PRI
BT HLIIRABLEBD ISV TEHE
[ZTHRLET,

BIETUEIIERIEFDEMT ZEETH
JEREFSFLWVEIEICHED ST EMTE
9, Fig.14 (a)

BEREIFAVILT—CDBEEITELET,

AEFAEERAEEE. RORDMHIERE
[CEHDBENDELGYET,
EEFRORICKYEHLET,
EE=REfE x M IE R

AKO HIERE
10° 0.98
20° 0.94
30° 0.87
40° 0.77
50° 0.64
60° 0.50

==C

Fig.14 (a)AIERE DL

Free of arc error

Fig.14 (b)MIIEAERELY
Arc error develops as
6 becomes larger

.10-

(2) Calibration of dial test indicator

Mount the indicator to be calibrated referring
to Fig13. When the support rotation clamp is
loosened, the support will rotate freely.
Furthermore, by utilizing the holder’'s free
rotation, the indicator's contact point can be
adjusted to be in the center of the
measurement surface, and each part can be
securely clamped.

In setting the indicator, be sure to position its
contact point in the center and perpendicular
to the axis of the anvil as shown in Fig14 (a)

Calibration of the dial test indicator is made
in the same manner as applied to the

calibration of dial indicators.

When the angle 0 of the contact point is not
zero, the measurement value must be
corrected by the correction.

True value = measurement value x correction

Angle 8 Correction
10° 0.98
20° 0.94
30° 0.87
40° 0.77
50° 0.64
60° 0.50
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BRVAI0A-3DRE

Fig.15 (a)

Fig.15(a), 15(0)IEL /A=~y A—R) DAy RZEIRY (T
KEETT,
BRYAVOA—ADEEEFT (VLT - DIGELE-STL
DO, BERENTEETOTENEF AT LIEZEEN
BERMIITRATE T, Thbhb. REITRERSREIVE
BREOLUVICUBA CTETHYIITIEEZMEIZEDE
95T 2V DEHOAVIIBRARYVITHABLET . X
[CREF#LITBUSHABRYISITELKESBETEVET,

6.RFRUTEEIER

ABRERGEEERELESIOTEICBERVES,

(1

2)

(3)

4

(5)

RRDOBIFEH SN TOSFIEIZIR TS,
FERMC7UELAEEESR LERA—EHILERTERL
TLEZEW, ERZICEBUTEICEHLEICLEORKE R
EEHLTTSL,

ABEEREIZHERT EHIZ20E1COEERBETCHAT
BHEERAIELET,
EMOBEEMGER—ICTE-OERGRTOHELEL 4 B
B LB, BIEE RO TS,

EA. REREHOLT R BB, BEEE BT TS
LYo

R EIREE B 0~40°C SZEE 30~60%

(3) Calibration of electronic micrometer

Fig.15 (b)

Mounting of lever type or cartridge type of gage head is made
as shown in Fig.15 (a), 15(b) respectively.

In zero—setting the electronic micrometer, make use of the
range—switch and zero—adjusting features of the electronic
micrometer. Specifically, 1) set the electronic micrometer at a
lower range than that which it is to be calibrated, 2) make use
of elevation knob to bring the hand of meter near to O—position,
3) make use of the zero—adjusting feature for strict zero setting,
4) reset the electronic micrometer to a higher range for required
calibration, and 5) zero set the electronic micrometer by means

of its zero adjusting feature.

6. NOTES ON USAGE FOR A LONG SERVICE LIFE

Please note the following to use this container in long and high

accuracy.

M

@

(3)

4

(5)

.11.

Unpacking should be done in the specified procedures.

Wipe clean the measuring face with lint—free tissue or gauze
before measurement. Apply high quality rust—prohibiting oil on
the cleaned measuring face after measurements.

It is recommended to use the Calibration Tester at an ambient
temperature for accurate measurements.

Allow over four hours before measurement for thermal
stabilization of the instrument throughout.

Avoid high temperature, high humidity, direct sun light, and
impact, be it in operation or idle.

Recommended storage environment: Temperature 0-40 °C,
Humidity 30-60%



7. FAVILT—CEORERVIFERLEOEE 7. PRECAUTIONS ON USE AND CALIBRATION OF DIAL GAGE

ZABRER CHRERIEITIENDEREN Please pay attention not to occur following errors
HELRVMERYSFITESIC+ 7 TFEEE
l"ij_o

at the acceptance inspection and the periodical

inspection.

MTHEABEAVILT—DFRILAIC
EYhTBFIE. A A VILT—DRE
VRILBILDETUEILTBEDAESD
ANEAITEDESICEMA T TTSL,

(1)Set a dial gage to the holder so that the angle of
6 (dial gage spindle center against anvil surface)
becomes right—angled. The all-range indication

errors vary according to the angle as shown

AEICKYTREOEY LEFEIERR below.
ELERNLET,
Fig.16
AERELETREE Angle error and indication error
90 ENR ARBO—% Stroke Error from 90 degree
=(A9) Tmm 5mm 0.05in 0.2in (A B)
+1E 02um 08um 0.000008in 0.000030in +1 degree
+2 E 06um 30um 0.000030in 0.000122in +2 degree
+3E 144um 6.9um 0.000069in 0.000274in +3 degree
+4 E 24U m 122um 0.000122in 0.000487in +4 degree
+5E 38uUm 190um 0.000190in 0.000761in +5 degree

.12-



QTR —ATIE BIEFETVELTAICHTHIAEIZEK (2)A test indicator shows an error according to the contact angle

YRSEHBRENKELET, TRIDHIZ 0 02D KSIZEVk 6 between a contact point and the anvil surface. Set the test
LTTFELY, O BNKEWFERENERINV-LET, indicator so that the angle 6 becomes zero as shown in the

following figure. The error increases with the angle 6.

<I> OIELLMSl  Correct

7 e
Anvil :n|||||||||||||||||| I

® ®

B Correct {
OEL/ 15] orrec F|g1 7 X IEL(?"J:L \1&“ Incorrect
BEALRES Inclination angle and error
fE=H BEM AA—% Stroke
Inclination angle( 8 )

(8) Error 0.2mm 0.8mm 0.008in 0.03in

10 & 1.5 3um 12um 0.0001in 0.0005in 10 degrees
20 6.0 12um 48 um 0.0005in 0.0018in 20 degrees
30 E 13.4 274 m 107 um 0.0011in 0.0040in 30 degrees

.13-



Hfrk, RO EEMRTHAILKT —LERE), BENKRE
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AAEEEWRT DBICIE. ST EREEE N FETRLZ(0R
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(SRR T 5ETRHOMA T TIEEF T LOBELHLET,

T TUELDORBZEH LT SF-OFBLTLNV v avETY
ELET —ORILE DIFERIZAN TS,

ovay

8. PRECAUTION WHEN TRANSPORTING

Before shipment in order to protect an expansion arm that is a
sensitive part inside the instrument from vibration and impact, two
wing bolts are tightened on the bottom of its frame.

When transporting the main unit, be sure to screw the wing bolts so
that they tightly contact with the expansion arm, after turn the
thimble to the out of measuring range (turn approximately 10
rotations counterclockwise from zero point). And, put an attached
cushion material in anvil and the crevice of Gauge holder in order to

prevent the vibration of anvil.

Cushion material

= U

[ 1

0-1mm  0.0002mm
Mitutoyo
18 i 4 2 0 48 46 42
[ Ya—TA 46 48 0 2 4 6 8 0

10=

0505 =

o
In

(O IO

Fig.18

0. 8N BERICBET BT TR

ARBEITHELBRUNEEZEZIORFRRAHTY . BHE
B9 A5 F. BATITEEAICTRRIZEN,

N =y

N FavRY

Wing bolts

9. NOTES ON OVERSEAS TRANSFER

This product is controlled by the Export Control Regulations. Please

contact Mitutoyo before transferring it abroad.

.14-
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