INTRODUCTION

In the modern era, gauges and precision instruments are
needed in manufacturing various parts of a machine and to
measure their dimensions. Gauge is an instrument that
provides a fixed measurement of material, while precision
instruments can measure any part of the machine with more

accuracy.

1 i GAUGES

Nowadays, in order to produce machine parts with good
accuracy and to maintain the flow of mass-production, it is
essential to bmld gauges with the required tolerance as per
thie given blueprints. Often, instruments like micrometers,
vernier calipers or other measuring instruments are used to
measure the dimensions of various parts of a machine. The
process of opening and adjusting the measuring instruments
again and again, to measure the machine part is quite time-
consuming. Also, the unskilled labors face issues in reading
such precise measuring instruments and hence, gauges were

invented as a solution to such issues.

Gauge is a fixed measuring instrument, and it is used to
check the manufactured machine parts. The usage of gauges
saves time and boosts production. A gauge checks the specific
size for which it is manufactured; hence, the size of the gauge
is not adjustable. Commonly, the gauge tool is composed of
steel and is hard, tempered and ground, while the gauges
which are used very often are made up of chromium steel,

“subjected to low temperature, followed by high temperatur ‘ j
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1.1 Advantages of Gauges

The following are the advantages of usinga gauoe:

1. Taking measurements using g
Products made after checking by the | gaUge a

auges is time savmg

T

2,
inexpensive.

3. It reduces the cost of production, if manufactunnz’rate 3
increases. {
Even the unskilled labourers can measure USmg gaUges
There is a very less rc?qmrement for the quahg;heek :

inspectors.

1.2 Gauge Manufacturing Method

A specific machining process is used to develop the

gauges of the required shape and size. This is followed by |
hardening and artificial seasoning. The gauges are they i

and then boiling water, to help them withstand the effectsof |
the weather. The gauge is then ground to obtain an accurate i
shape and size. This is followed by the finishing process where -
lapping is used. The surface of the gauge is electroplatedto

make it abrasion resistant.

_ 2|| TYPES OF GAUGES e B

2.1 Radius. Gauge or Fillet Gauge

The radius gauge is used to check the external an
internal radius of the job. The blades in the gauge are made
of high quality steel which are fixed in a holder and made

vanadium steel in order to protect them from wearing out.
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/lglja—s-a set. The size of the radius that can be measured
arked on every blade.

INTERNALRADL *  EXTERNAL RADK

g |

Fig. 1 : Radius Gauge ;
Inspecial cwcumstances, asingle gauge with many radn

:: |s used
/ R15 (e]

Fig. 2 : Radius Gauge with Single Blade

. Ina fillet weld gauge, the convex side is used for
j-.,m§asu;jxig the leg, while the concave one measures the throat.
' 2.2 Feeler Gauge e,
Also known as thickness gauge; a feeler gauge | is used
0 meastire the gap between two parts. It is available as a set
fhardened and tempered strips of varying thickness which
£ are clamped onto a holder with a screw. The thickness of a
eeler gauge is 12 mm, while the value of length varies from
075 mm. The.thickness of each. strlp is marked on
trip itself. Four sets of feeler gauge are formed accordmg
he thickness of the strips.

Fig. 3 : Feeler Gauge
Apphcatlons of Feeler Gauge

1. For checking the gap bet'ween the two adJommg
parts.

For the inspection of tappet clearance of the engine.
For checking the gap in the spark plug.

4. Forchecking the bearmg clearance and other types
of clearance.

5. For setting the gap between the fixture (sétﬁn_g
block) and the machine cutter tool.

Fig. 4 : Application of Feeler Gauge

Table 1 : Thickness of Blades of Feeler Gauge

;‘;‘ ;‘;‘d‘;‘; ' Thickaess of Blades
. | 8 |0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.10
2. | 9 ]0.03,0.04,0.05,0.06,0.07,0.08.0.09
; 6 10.03,0.040050.060.07,0.08,0.09,0.1,
' 0.15.0.20,0.25,0.30,0.35.0.40,0.45.0.50
) 13| 0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,
: 0.15.0.2,0.30,0.4,0.5

2.3 Hole Gauge

A hole gauge or adrill gauge is a measuring tool used to
check the diameter or size of straight shank twist drill. This
gauge has around expandable head, which is used along with
an outside micrometer. The gauge is used to measure the
internal size of small holes, like in valve guide which has very
small holes.
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3 : . ‘ : . uge L
Small hole gauges are used to estimate different | 9.4 . Vernjer Height Ga. B easuring the i -
diameters of holes and they are available in sets. The diameter ' It is a gauge which helps inm g1he he;

; . .8t |
of the circular head of the hole gauge can be changed with parts of a job and for central scheduling of the Job' B
the help of a small wedge, by sliding it up or down, inside the - N
head, using handle adjuster.

To measure the hole, firmly place the‘round head of the
: gauge into the hole. Then, turn the adjusting handle till the
head of the gauge touches the sides of the small hole.

Various sets of small hole gauge which are available are -

tabulated below.
A Table 2 : Sets of Small Hole Gauge
Set No. Diameter f
Number 1 3.2mmt0 3.8 mm Fig. 6 + Vernier Height Gah
Number 2 3.8 mm to 4.5 mm 1. Principle : It is similar in working to Vemiel‘cai
Number 3 - 4.5 mm to 5.1mm i.e. it has two scales (the main scale arl;d the Vemie, Sc:]‘l' ;
Number 4 5.1 mmto0 6.4 mm which measure the dimensions sepfz‘xtrzte. yi) and the diffe,, I}
Number 5 6.4 mm to0 6.8 mm between them is the final helg.ht ¥ G s o ]
Number 6 6.8 mm t0 9.6 mm 2. Parts of Vernlcr Height Gauge - :
Number 7 9.6 mm to 12.7 mm ' ﬁ ;
Vernier Slide
’ A g
A THIMBLE Jaw Clamp
7N :
N |
jait |N Jaw : E
; Beam ,‘ i
/ .
(Fi PLUNGER Base
/— TUBE

Fig. 7 : Different Parts of Vernjer Height Gliu.gé E
(i) Base : It has a hard base which is lapped and abraise, b

The base provides datum and- with; its: referenef
measurements are taken.

(i) Beam : It is very similar to the beam séale oftief
vernier caliper. It is graduated. in nature and jis attachel
s ‘ vertically to the base, G

(iii) Vernier Slide : Both straight and offset scribff‘
are attached to the vernier slide. There is.a jan:alof_‘S""lh
the main scale on whic!: the clamp is ﬁtted.".-Th?’scrib_erd
. .~ Fig.5:Small Hole Gauge the vernier height gauge is adjusted in the clamp.”

s
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m}etﬁng of the straight scriber reads.30 mm,
L re, while measuring any height using this scriber user *
e 4d 30mm to the original reading to prevent erroneous -
a5 ement. Hence, a zero setting block which measures‘
4 (7655 in size is necessary for the straight scriber. On the
1;%30 n; hand, in the offset scriber the zero setting reads zero
,:;;Dthe hich is easier to handle. Generally, height gauges of -
oY are used. ; ,
0 ustable G

152,5 Ad]“sta e e

These gauges can be adjusted to check the job sizé.
ey r€ generally psed tp measure external size/-
:"z:?measurement. | ' |
:5_.,2 6 Serew Pitch Gangg

" This gauge is used to check the pitch of external and
é’j,ltemal threads_ on screws, nuts and bolts, Like the feeler’
'g quge, this 100 ls-ﬁtted in the holder.” The size or pitch of
E pardened strip made of spring steel is marked on it. In
few gauges, the depth of the cut of the thread is also.
entioned in the screw p_itch gauge. These are available in
arious standards according to the angles of the threads. In
ortain sets of screw pitch gauges, one end of the blade is
sed to check British Standard Threads (BSF, BSW) and the

252 25 mm to 30 mm thread cut on it.-

her is used to check metric standard threads. Each blade |

\CTER

] 2.7-Centre -Gauge

. This gauge i$ used to check the tool point of the cutting
tool of the lathe machine, which is used to cut the threads
while grinding. It is also used to set the tool perpendicular to
the lathe machine. This is made of 3'mm thick high steel
strip. This is a "V" groove made at different angles according
to the various screw thread standards. These days the metric
‘threads with an angle of 60° are often used. {

/ (a) Screw Cutting and Centre Gauge

b

b

Internal tool

, e (b) Setting the Screw Cutting Tool ‘

Fig. 8 : Screw Pitch Gauge

splaced over the thread., . ¢

| | 2.8 Angle Gauge

Fig. 10 : Centre Gauge

To obtain accurate results, the entire length of the blade .

!

In angle gauge, there is a group-of fsﬁrips made at

different angles and tightened in a holder with a screw or
rivet. They are made of spring stec: that is tempered. The
| size of each strip is marked on it. They are made at various

| anglessuchas 1,2,3,4,5,6,7,8,9,10, 12,14, 14%, 15,20,
25,30, 35,40 degrees and are used to check angled grooves.

Fig. 9 : Application of Screw Pitch Gauge

" Fig. 11 : Angle Gauge

2.9 Drill Point Gauge

" The cutting angle of the deill is checked with this gauge.
Using this, we can check whether the two lips of the drill are
equal or not. The angle of this drill is 59°. '
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