Sarew ua faffmior (Production & Manufacturing) Fve 2.2.89 & wetvw Regia
frex (Fitter) - e swett

T 3 Efehe i g, Rfew e, gRk*ex (Dial test indicator, comparators, digital
dial indicator)

IEAW: T TS & oA § o fwmferfa w1 FA i go
* IEN TN IAF & @ qaqrn

* TN TN (test) TUF F TAI H AT FLAT

°* TN TN GAF  H AEe@ U [Ty q@qrn

* TS TN FAF F FA T

o fafter woR & Rvg F gEEEET)

T THA GAF T oA TG aar 47 & o T
FaIal & A5 # fA9aT ® A@ FA T AT FA F (g
foa star &1 (Fig 1) wigwiiex ug affae defiae &t wifd
T ATSS & AT FHT T ITSATH 1 adT T | STAT TLrE00
g% A3 § A=< (variation) & T sfEifEa (graduated)
TET T g% (pointer) & GEEAT & AMAfYd  (A9T) FT IAT
2| fa=ee (deviation) & et qTaei® ST & ST ATAT of
Fomret it aer e g €|

Fig 3

2

Fig 1
STEM
PLUNGER TYPE §
DIAL TEST MAGNETIC =
INDICATOR T TS T gk & Arer Ioft # Fig 3 & wafda fbem
COMPONENT —, \ . &2 T 2|
Fig 4
HOLDER ROTATABLE
/BEZELAND DIAL
# -Rrar (Principle of working) §
T ST G5 (stylus) T & i & saes (magnification)
Ea ERIEIR T TX EEED & 'g‘ﬁ_rf (rotary) ifer & EATRARA doooo DDDD;LAMP ] STYLUS
foar strar €1 (Fig 2) STYLUS MOVEMENT 5
. LEVER TYPE DIAL TEST INDICATOR %
& (Types) 2
smad= (magnification) # fafyr & AR @ aXE F TEE TS R T TR A @ T4 g 2
T GIF TAT § A A 2| T Fforfa € - 1 % (pointer)
¢ %= (plunger type) (Fig 3) 2 W A 3 (rotatable bezal)
e = (lever type) (Fig 4 ) 3 @ F (bezal clamp)
e fret & T whe g9 (The Plunger Type dial % 7 (back lug)
test indicator) 5 9REIt sEA-Ete
6 At (stem)
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Fig 2

GEAR WHEEL

MEASURING SPINDLE WITH RACK

GEAR WITH COIL SPRING
TO ELIMINATE BACKLASH

HOUSING(CASE)

CLAMPING STEM

PINION

BEARING REST

DOUBLE LEVERWITH
TENSION SPRING TO
EFFECT EQUAL MEASURING
PRESSURE THROUGHOUT

GUIDEPIN TO SECURE
AGAINST TWISTING

MEASURING SPINDLE
I
BALL POINT FEELER (FEELER POINT)

FIN228912

7 @Y (plunger)

8 uAfaw (anvil)

9 =FHT A ATt Iiw (revolution)

1T & s i & aen & o & qur fAftes demet
S @t St g1 (Fig 2)

wax e ®1 srEw a<ieer 9% (The lever type dial test
indicator) (Fig 4)

I TEFR & S THAT gIF W A HT WAL d@T 0F
i FATaar g faher strar €1 (Fig 5)

g &1 AYE & TF wrad (stylus) Sfast ao § g=rford ear &

Fig 5
POINTER
LEVER
PVOT R RRAC A RRRNERARRARERRRMMN
—
STYLUS RETURN SPRING SCROLL 2
2
MECHANISM OF THE LEVER TYPE DIAL TEST INDICATOR %
z

W AT & Ade A9 (surface gauge) & W€ | &ATMET ST
HEHAT & qAT THY STIET § Wh T T & TRt ot e &
T AT GIF FT ITART FfeA 2| (Fig 6)
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Fig 6

WORKPIECE WITH RECESS
INACCESSIBLE TO PLUNGER TYPE
DIAL TEST INDICATOR

STYLUS MUST BE AT
90° TO WORK FACE
DIAL

——
IHHHHHHHHEHHHHHHHW

SPINDLE OF SURFACE GAUGE

T TRIET A H WEeqor [aeward (Important features

of dial test indicators)

A AT FAF B UF Ae@ ol Auvar I8 & fF gEar
T TF ST - a9 (ring bezel) ERT gATAT S1aT & Forad
R AT & A 9 d A o |+ |

sftater sEw adEer gus w9t &r faem (clock wise) ®
gATHE qTSdTS aAT gl &1 faadia f&om (anticlock wise) ®
TS qTT1h H TafHa Fed & |

IwT (Uses) (Fig 7 § 3 ST 9afid )

et Ff-gs &t fawmet &t s aeE (ITe-fRaTe) &
T FEAT |

et awaer &1 @ATaear (paralletism) @ @HdedT (flat-
ness) & S FATI

FIN228916

ITHE UF BT &1 FHIALAT & SATF HLAT |
&% Ua ame @ "@E=aT (concentrencity) # ST HEAT
Ta® ¥ Wog (Indicatorstands) (Fig 8)

SIS TUHET GAF F A & AT SToAT STEH Aae T @A
# foru 38 uF Wug 9 oA A 2|

faftm w=wr & wve fmfafaa § (Fig 9)

- AT Formy dfed gEfHT ©ve

- Fafaaae @ @ferd gEaT Qe

- TAAT A FT ATHY ATAT AT FE g &lea¥

T & fet & AR & fom gew e & R w
i w4 #)

Fig 7

CHECKING FOR PARALLELISM

DIAL TEST INDICATOR

MANDREL

TESTING BUSH FOR CONCENTRICITY

£

CONSTANT DIAMETER FIGURES WHICH WOULD APPEAR
TO BE ROUND IF MEASURED ACROSS DIAMETERS

FIN228917

TEE W IfTHTT M @ #Y T@I@E (Care and
maintenance of dial test indicator)
T ¢ e foved & W@ i UF qAH w9 #
START F¥F ATE F |
o A 3w fRFer F g, gEr e W W AR oA
MY T & =9 F forg 3= &% wY W
AT & I a¥ 9¥ AforT ferfaat & ded s 3 &t
e w1 |
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Fig 8

TEST BAR SLIDING
FIT IN HOLE

PLUNGER IN CONTACT
WITH FACE

TESTING SQUARENESS OF FACE G
WITH AXIS EF OF CENTRE HOLE

)

CONCENTRICITY TEST ON 'V' BLOCKS
ENLARGED PORTION OF SHAFT

SHOULDER ON BARTO
PREVENT END MOVEMENT

TEST BAR ARRANGED TO
CARRY INDICATOR

SWING OVER TO
THIS POSITION

TEST BAR TESTING SQUARENESS OF

BORE AXES AB AND CD

DIAL TEST INDICATOR
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TESTING FOR ROUNDNESS

Fig 9

FOR FIXING THE DIAL
TEST INDICATOR

MAGNETIC STAND
UNIVERSAL CLAMP

MAGNETIC STAND WITH
FLEXIBLE POST

o
¢

GENERAL PURPOSE HOLDER
WITH CAST IRON BASE

FIN228919

gatww (Comparators)

SIA: T IS F A § AT Al w1 FA A S0
o TAATHE A F FW FA % Fgia s

* TF FET qAATF T A avF ghaang e+

o FAATHF T & Iav e F |

94 Iere ue fatwsior : fege (NSQF ®R- 5) - 3 2.2.89 & wetea Rraia




TAATHF 7T &1 T4 (Purpose of a comparators gauge)

TATTTE AT &7 99 & o a8 s {3 sfaqw & dah foret 37
= TS 32 ¢ fF Amw (VAT A9 = [ aw) o wm
ST T OF gEE T ATH § AT F GE G9H 9318 § @ ’
TRI[EdT & U8 #% | 3% d¥=r | Aifow e F s &
freia & agrs wem w3 #|

HEBT JATHF T & {1y A=t famwamd (Essential

features of a good comparator gauge)
. FEE BT A1RT |
STfAra Faidr |
o ATIH THE & forg stfeemaw arfagf |
AT e Rt darfasm & wfq 1 #:15 afafwr
o e AfT & @t Y fFEar |
FEE ITIH AT FATT AT THH 9T FA 47 ot 2 |
o ey, g A St AT & sgET g ARy |
« @A TE AT ARY AT gAF ST A § AT (It &
q)
S TTEd ITANT F FAd § FEH AT ALY |

o qRe=Tew # uw Rftaa 39 e =Ryl
FW F¥4 & Rrgiat (Principles of working)
ot 19§ faforfad feiat smaa o 39T w3 €|

AHfeFa gat® (Mechanical comparators)

7% JEd ITAN FLd & AT JATHF £ H SIS HobeAd M
TEAT, ATEAHHe , T FveT T A FHeY agd guifad
gl

T EfeheT & AT ST Gohdsh o T TE&AT|

TAIY THE HT A Hdhdd AN #2d | e, 3% fi%
T, &iet dve i oftawst & sigfea fireror & g @i
Bferer gaT | araTuE: Afwfedea I @ 100 & 1000 (cfiee
FI3< ¥ 1 micron)

ArgA*eX (Microcator) (Fig 1)

3T ST aga ATaRE: ST @t €, St 3= Affhere
25000 =12w (0.02 stafad 0.00002 mm. F & FHH {TT) T AT
gl

Fig 1

POINTER
SCALE
TWISTED STRIP
. oo

\ BELL CRANK LEVER

PLUNGER

SLIT WASHER

]

\/

MOVEMENT OF JOHNSSON MICROCATOR
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I8 FTHFE, FIIT AT TYT AT A&t Gob o | 37 &= &7
SfeFa 0T Tt & ST 3HHT aoTe § gAF B T A S &
| AT AT €| GAIF F AT H IAF T H q@d & AT
IAF TS @M 8| T TA A= qAHAT &, qF IS TAA AT
e faedia etdt & X g== faodia G & gt € 7% A7
@l § 9 o ¢ |

T gomTer® (Sigma comparator) (Fig 2)

Fig 2
SLIT DIAPHRAGM

SCALE =" /

1 ? SCREWS

| T~ KNIFE EDGE

DRIVING DRUM

ARM OF LENGTH "L" 7 PLUNGER

PHOSPHOR-BRONZE CROSS STRIP
DRIVING BAND HINGE

MOVING BLOCK SLIT DIAPHRAGM

FIN228922

MOVEMENT OF SIGMA MECHANICAL COMPARATOR

HIEHIHET & dYE I WA AT & | T Ieiweie FUT &l
foem & guar € a9 R i =F & S A% 09 € 98
AT €, a9 fewTe =ts | UF sradad et & ok awe & Y’
o fF fRom F gwdt € W g\ # 39 Fwar @ Gmw gEw
= T 2|

o™ FHIY (‘Red’ comparator)

3T feomea ff aga @=iE € Fig 3a, 3b i 3¢ gamTs
FT & FHATAT 2|

T e Zaz it ##ve? (Electrical/Electronic
comparator)

TE IR TFATRIS & Sl U A8 & qre AT AT3SeYe aav
T AT JoAATH® | I8 B & b AR & =TIH
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Fig 3
POINTER TARGET

(a)

VERTICAL
STEEL REED

UPPER

HORIZONTAL
/ STEEL REED
faal fasal

T T T T FREE-REED
1 BLOCK

o

FIXED BLOCK —=— LOWER

HORIZONTAL
STEEL REED

ADJUSTING SLEEVE
SPINDLE

CONSTRUCTION AND PRINCIPLES OF THE REED MECHANISM

BLOK %\&L y/
f

(b)

SPINDLE

FIXED BLOCK
ANY UPWARD MOVEMENT OF THE
SPINDLE WILL CAUSE THE POINTER TO
MOVE TO THE LEFT AND VISE VERSA

A SCHEMATIC VIEW OF THE
REED MECHANISM
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] # GUEISA FA7, 3Afagahd A qEET HIAT, F5
AR 2T & @@ § e & Siear a1 gemr @i Ra
%R 2R | (Fig 4a #iT 4b)

Fig 4a, # @1 (1) ST SaaT & | a9 mH=Y (2) o FI¥ I3a1
2 | o faga gt & a7 a5 fasTel & &7 7 g
TeT &aT € (3 & 4) TRUT F FuT UH WRA ewgmied &
FIOT a9qT 2| &9 TRaaql & &7 § TElrwEe saagrwar
100000 X & &taT 2 |

Fig 4b serergtfaes AfSmr e gurfar 21
FIgA™ FAREY (Pneumatic comparator) (Fig 5)

IE TANERF dgd o, AgA A Y& A AT T | a8
T 9X IAEA F o s #d €| A9 3FTE i Av
AT AT F AT AHAFA G WG TGl 8, T TRl gaLr

1.PLUNGER
2. ARMATURE
3 & 4. MAGNETS

ELECTRICAL COMPARATOR
(CANTILEVER TYPE ARMATURE)

ANTENNA

RECEIVER/AMPLIFIER

FIN228924

Fig 5
RESTRICTION

JET ~K" FLEXIBLE CONNECTION

BETWEEN GUAGE PROPER

AND AIR CONTROLLER

AIR LINE CONTROL JET ~A"

INTERMEDIATE

DIP TUBE ~E" CHAMBER
—| STAND
-
7 7 E_
5 MEASURING
E JET~B"
. =lh
T g
1 E
= w E
Z| E
cl3 g
DIV =
ik PART TO BE MEASURED
oo

—— SCALE

\uH

:

MANOMETER TUBE

CARK GASKET

SOLEX PNEUMATIC COMPARATOR
{LOW PRESSURE SYSTEM)
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ATEA AIIIE & 3 TN FIA & | AT ATl dde 9¢ AT
FTel S & ST &aT &I ATAT & ITE AT% HEA ITAT T ST
el

forr & wew o Se B & wer A9 ‘d’ FH & AT & af g4 #
ATISHAT AT 6 TATE F oI T wfawre 7 sgwa F3ar €
Y TAX ARA H N &Y T qame qear & g daiHex
TIF & SIEY ALA, FIEAH & A1 =TT AT & FG g4 F q@AT &
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Al #AHIEY egd | qae, FAA & FI¢ Jaal & & a<raee (h)
FAAHTET oIF & T T G0 & T Al & A ‘d’ F forear &
FIET BT T |

Fig 6 @ gaf=r fora® argsseiia gama 6 & 10 # difed gar
T I o o g, fAfde #=a €1

Fig 6
DIFFERENTIAL
PRESSURE METER

AIR SUPPLY 2

NON ADJUSTABLE
EQUALIZING JET

i

ZERO SETTING VALVE

CUSHIONED
AND JEWELLED
INDICATING

// MOVEMENT

MASTER

FILTER

NON ADJUSTABLE

MASTER JET GAGING PLUG

AIR PRESSURE REGULATOR MASTER PRESSURE GAGE

PNEUMATIC COMPARATOR
(HIGH PRESSURE SYSTEM)

FIN228926

TR Heeft FERET (Optical comparator) (Fig 7)

TE ITHIT THA & [H0 % TR F1 F&id an] F3d 2 |
T FST AFRhaT ITT FEF I &1 & & 371 ITH0T 7o

fefew = gfesew (Digital dial indicator)

FINE ADJUSTMENT RING
{(ZERO SETTING) G

BULB

FINE ADJUSTMENT RING
(VERTICAL POSITION)
o}

MIRROR B

\[U—]//MEASURING FINGER
A

OPTICAL SYSTEM OF COMPARATOR

FIN228927

A IfAGHT & T Bid & | 37 FFLe § 1m 79 37 TRYEdAT
AT &9 2 |

ST % AT AT ©SY IR ST & g9 ‘B’ 9¥ 9% arelr
ST fHRer ga S @ ST gar gg R gfur ‘D e we
STt & Y I & AGAR TEfdd & Jrr & g fFHeer &
39 & F E & AT & ITT (eyepiece) ‘H’ & AW & w@T
ST &

IGA : W S F A | o FAfafad #f w avw g
o RRfew s Rt w1 awmaT s w2 |

RfSew T e (Digital dial indicator)

TAFGTAT & ATAA & AT, TS & HF (SAA) & FS sSrhe |
& o1 feforeat fewer (AmaT=a: LCD’s) & At gaer faar sirar
g 3T sre AfET ff e sy g™ 95t iy o € |

feforea dardat F1 37 TATANT Y9 (analog predecessors)
W TS AT ¢, fSea dast & #% Aied # UF FYe &
FTRT TSI & & T it RFTS 37T d=1RaA (fransmit) X
ghd & RS 232 a1 USB, 5i& §2¥%d & ATEAH & J€ qifers
sraw fa=er (SPC), @t gfaem aar &, # it s Fwge R
FE HAT &, AT IROMA & e & qolt 9@ (S SeEg
arferst a1 Befie) # i ST ATAT FAT € (IT I Tefia
gifersE Ao gw) a8 @@ & dd e A Aged
ReatfET 3ar & s T Faa TReX & T &1 F7 F gar
& afer Tafoat & garar & (S I siwt & wmaRa 53),
Afda 7w ff aww gwg W o RafEw sz &y Fwrt it
AT T & 76 H¥h THAT H IeAEHAT H T HAT ¢ |

TS I o9 J€ % 3= UF 94 & 99 gy difes v fafer
gHEAl & i e BT o @ebar & g8 S den gETE
FTATALOT JOITeAl” & STIENT & F97 A7 TohaT & |

Fig 1 DIGITAL DIAL INDICATOR

w
N

o

00.000

|
w1 !

7528

121(125)

)
LHHHHHHT

28h6

I
FIN228931

TAfTT ATYTR S §eThex & 9aT, Rforear s &ishex
T AferF o @ |

0.001mmfﬁ'@$3ﬁ?0.0001ﬁ®ﬁ'ﬂﬁﬂiﬁﬁwﬁﬁ|ﬁ
T e &1 el & |
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M-TTEg ATRF ATZHHIET HT ITINT FF JAFR R H 1 Joraar &1 7w (Measurement of
quality in cylindrical bore using three point internal micrometer)

IR : TH AW & o # A Afoad & FA % AT 8 A

o Y G ATARE ATTHIAET F ITANT TqTAT
o Y I ATIE ATTHIHET F W HT TEATTAT
o Y GTIVT ATARF ATSHIHET % LT Bt I

off WTEUe AT ArgahiHieY (Fig 1) fwferfed & forg so=mit
g g

AR T < &g & =g & qau= §
- T F JAATHRE qAT TATHRIE HT T FHLAT |

AT ITANT T S ared ot @gve areafs dqrgshiHiey
&t Aqadi® 0.005 mm i 2|

Fig 1

EASURING HEAD

MEASURING ANVIL

FIN228941

Wt (Parts)

- WO AT A A F A AR 8

- Wewm

- PrEe

- =

T WIEHHIER | UF 95 fEvee gar & S R # afaomad
A T¥ AT dT & | Fi fErveer ¥ wfd ama arer g faer &

THAAT ®F & AT q9T NS FATdT & | q199 arel i gafaer
T & A"T ITHLUT Hl @: AT HLar 2 |

off @Tgve e Jrgw ey fafier qest ¥ fioa & oea o
T 9T | {9 of dohd 2

e T & wAfdd qor ATl S arer 19 ade & §9 %
THTT T AT ST HhaT 2 |

T HIEHRHIEY ® UF a7 Af¥e s afdw v & s 2|
(Fig 2)

Fig 2

FIN228942

AT o & g9 afdr R & o & sy afdr & 3%
grar 21 (Fig 3)

Fig 3

FIN228943

wAfae &1 frfa &t g9 @ F39 3F S 99 & I &
3 & AT FL I Fe fHAT ST AT 2

T Y€ HT ITANT FHYh A1Y T TELTS F AT I¥ ATEHHTET
F¥ eraTs fOe & @&t 21 (Fig 4)

THRAEI U & g5 & oy WY &1 =raerm et 21 (Fig 5)
e IuEr At ST & fo fafvwer aest § faed 21
¥ wgeT a1 Rfstes Seemse 7 +f faed 21
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Fig 4

Fig 5

FIN228945

FIN228944

Ieqree ud fafemtor - fkge (NSQF @R- 5) - s 2.2.89 & weifw Rria
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