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Fitter 1st Year — Transparencies

//*.\-\\\

Directorate General of Employment & Training, Ministry of Labour, Govt. of India.

=== CENTRAL INSTRUCTIONAL
-: f MEDIA INSTITUTE, MADRAS
AN CO-GERMAN PROJEG

NOTE:

CIMI has developed a set of twenty five transparencies in order to assist the instructors in presenting their
lessons. These transparencies cover only a part of the syllabus content but CIMI is working towards
producing transparencies to cover all the major portion of the trade syllabus progressively.

In order to reduce the number of transparencies, these transparencies are slightly over loaded with
informations. To overcome the adverse effects of such overloaded OHP transparencies, it is suggested that
the instructors may use a thin board or paper and reveal part by part of the transparency that is required for
explanation. You may find that in most transparencies, informations are incomplete. This is intentionally
designed with a view to enhancing classroom interaction. For the assistance of the instructor a key is
provided along with each transparency.

1. TR 01 01 01 01 93 - HAND HAMMERS - APPLICATIONS
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2. TR 01 01 01 02 93 - HACKSAW BLADE - SELECTION



Pin hole

FREE CUTTING ACTION

m FOR THIN TUBINGS,

FINE PITCH O.8rom{ SHEET METAL AND
CONDUIT PIPES.
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3. TR 01 01 01 03 93 - CUT OF FILES
* SINGLE CUT FILES USED FOR FILING SOFT METALS

Eg. ALUMINIUM, BRASS, BRONZE ETC



+ DOUBLE CUT FILES USED FOR FILING HARD METALS

Eg. STEEL, CAST IRON ETC.

THESE FILES HAVE OVERCUT & UPCUT AT DIFFERENT ANGLES AND DIFFERENT SPACING OF
TEETH. DUE TO THIS TEETH DO NOT FALL BEHIND ONE AFTER THE OTHER

SINGLE CUT File teeth
L
N

DOUBLE CUT

UP CUT OVER CUT




FOR HARD METALS NEGATIVE RAKE SCRAPING ACTION

70 CHISEL CUT

FOR SOFT METALS CUTTING ACTION
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4. TR 01 01 01 04 93 - TYPES OF CHISELS AND APPLICATION



@ (a) Flat chisel
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b Cross—Cut Chisel
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{c) Round-nose chisel
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(D) DiamanD—point chisel
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(e) Web chisel




5. TR 01 01 01 05 93 - FIXING FILE HANDLES
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6. TR 01 02 01 01 93 - VERNIER CALIPER PARTS AND PRINCIPLE
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7. TR 01 02 01 02 93 - READING OF VERNIER CALIPER
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49 Main scale divisions are divided into 50 vernier scale divisions

Valueof1VSDg—gmm

Least count=1MD -1VSD
.8
50

= i_ 0.02mm
50

Main scale reading = 10.00 mm
Value of coinciding vernier division = 00.40 mm

Reading = 10.40 mm

Assignments:—
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A Reading 9.32 mm B Reading 35.40 mm
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C Reading 15.00 mm D Reading 66.80 mm

8. TR 01 02 02 01 93 - MICROMETER PARTS AND GRADUATIONS
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Leastcount= %th of0.5=0.01mm

9. TR 01 02 02 02 93 - MICROMETER READING

Micrometer graduations

Main division — 0.5mm — one rotation of thimble—
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Main divisions = 12.00 mm
Sub division = 0.50 mm
Thimble divisions = 0.24 mm
Reading = 12.74 mm

Assignments:—
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A Reading 5.50 mm B Reading 19.55 mm

10. TR 01 02 03 01 93 - VERNIER BEVEL PROTRACTOR PARTS & APPLICATION

Yermer
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Locking screw
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12. TR 01 02 04 01 93 - VERNIER HEIGHT GAUGE
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Zero setting
with straight
scriber

Zero setting
with offsel
scriber

Vernier slide

Vernier plote \

IR gt
o
-]
[=]
3
o i ’

Ay K Lo L2 A9 S0 R .
EA

Locking screw

Fine adjusting
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Scriber

L Angle plote

Base

Surface plote

13. TR 01 02 05 01 93 - INSIDE MICROMETER
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Locking screw - Micrometer head

Extension rod 4
o 4

Spocing
collar

Eciension rod

Radius anvil

For measuring
deep bore use
e c:g extended hondle

AN
s

J

Rock the micrometer

%

|:? to ensure meosuring
/ the largest diometer
V4

of the bore

AN

14. TR 01 02 06 01 93 - DEPTH MICROMETER
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15. TR 01 02 09 01 93 - DATUM - CUMULATIVE ERROR IN MARKING
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184 0.4 (152 0.1 (1501, 15 0.1 15 0.1 1% G 1 . 75+ 0.1
- = - 80£ 0.1 N
A . 454 0.1 o
1 2 3 4 5 L 30+0.4
( ) 15 0.1
~u>—6 @ .l (— -———
A

B 4

Dimensions marked progressively.
Cumulative error may built up

SURFACE PLATE

COMEINATION SOUARE FOR
SETTING SCRIBING BLOCK *“\\\

WORKPIECE BEING
MARKED OUT

AMGLE PLATE

While marking datum is required
It can be a line or a reference surface

ECGE DATUM

5636 G5+

Each dimension is individually marked from on
possibility for cumulative error.

SCRIBING BLOCK

™ {SURFACE GAUGE}

L PARALEL BLOCK

LIKE DATUM POINT DATUM

+-&-0-+ |

. A

Reference for marking are the
edges of the component.

19
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16. TR 01 04 01 01 93 — GRINDING WHEEL MARKING

ra —— ™
51-A-46-H-5-V-8

( —_— ™y
51-A-46-H-5-V-8

' — oy
51-A-46-H-5-V-8

Type of abrasive

A - Aluminlum oxide
C - Sillcon carbide

Grain size : (grit)
Tha actual size of
the abrasive grain

Sieve 10

Co 00
arse OQO o

Coo

Sleve 30

e

Fina

Grade :

The strength of the
bond holds the grain
in position

Thin bridge of bond

Thick bndge of band
{hard bond)

51-A-46-H-5-V-8

tor abrasive

{Optional)

Manutacturer's symbol

~ — N [ =
51-A-46-H-5-V-8 51-A-46-H-5-V-8
Structure ; Type of bond
The ameunt of bend
present between
the abraslve grains.
¥ - Vitrified
5 - Silicate
A - Aubber
RF - Rubbar
5 rainforced
. 5 B - Rasingid
Grains packed tightry (Synthetic resins)
ICI:??H B8F - Resinold
reinforced
E - Shellac
Mg - Magnesia
'Mdor ‘lnaucl gr.m-ns
[moat open)
614 J
. S .

“n

51-A-46-H-5-V-8

Mantfacturer's own
identiticatlon mark
for the whaal

{Optional)

17. TR 01 05 01 01 93 - CUTTING SPEED, FEED AND R.P.M. OF DRILLS
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@20

=<

RPM = N

Cutting speed (V)

RPM = 2N

Cutting speed (V)

s — — —

Feed

18. TR 01 05 02 01 93 - DRILL PARTS AND ANGLES
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55 Web

P\ Tang P I
Cutting
\\_ edge

Land or margin

Toper shank

/

Parallel
shank

Cutting
edge

?, — Lip clearance angle
?, = Wedge angle

?, = Rake or helix angle
? =Point angle

16 =30

10-1F
H N S

Type H — For hard and tenaceous materials.
Type N — For normal low carbon steels.
Type S - For soft and tough materials.



19. TR 01 05 02 02 93 - DRILL SHARPENING - DEFECTS THINNING OF WEB

7

Cutting length || \~Cutting length
of steep hp of shailow lip
due toc

deflection

—=t = Drill point
Deflection due to
unequal load on lips

Cutting edges of unequal angles

* Only one lip does most cutting.

» Unequal load on tip.

* Drill point deflection

+ Rapid wear on one cutting edge.
* Hole size larger.

Drill size

Drll tend to
rotate obout
the axis
through \bhe
ofisel point

Gl pt
N

11 |
Long i Short lip
9 P Off centre
Hole size

Cutting edges of unequal length but angles equal

* Eccentric running of drill point

* Hole size larger.

« Drill may break due to unequal load on lips.
* Drill life reduced.

23



Thick web due to frequent Web thinned by grinding » How will this grinding affect the
grinding size of the hole drilled?
* Provides shorter chisel edge.
* Drill cannot penetrate.
» Excessive pressure required for
feeding.

20. TR 01 06 01 01 93 - FUNDAMENTALS OF LIMITS AND FITS
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HOLE

ZERQ LINE
SHAFT
z = SIMPLIFIED SCHEMATIC DIAGRAM
2 E OF CLEARANCE FIT
« 9 = =
w =2 o O
g &5 A 4 X
& @& & g g 5
uwoF oy g a e
g8 3 iz g
i i HOLE a % &
— - =
« { § ZERO LINE & UNE OF
© < I Y ZERD DEVIATION
- = bt
5 l_f =2 @A
Z| = = o
| = wl| =
X [Ty
3 3 <
1
S
%
B E'-ﬁ +3
N\-\ "
N} o
b E%ﬁ
L]
G
CAPITAL LETTERS INDICATE 25 SMALL LETTER INDICATE 25
FUNDAMENTAL DEVIATION FOR HQLES FUNDAMENTAL DEVIATION FOR SHAFTS
1B GRADES OF TOLERANCES
Nl 1121314156 Z71819pnM1 1213141516
GAUGES | FITS | COaRsE
25H7 TOLERANCE
& WHAT DOES 25H7 & WHAT DOES 258
INDICATE? INDICATE?

21. TR 01 06 01 02 93 — CLASSES OF FIT
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SRNENN S Tk
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I PP TT I 777773 T,
o :Shuft Simplified
Wl ' .
- P _ representation
:
t
]
Hole '
3

ZZA.

Clearonce fit

S1 = Maximum clearance
S2 = Minimum clearance

97 H

Shaft Simpiified
representotion

wrlo o

]
1
1
1
]
4 - - i _ -
L]
1
1
1
1
1
F|

Hole

ZZZ)

Transition fit

S1 = Maximum clearance
U1 = Maximum interferance

7‘/)/;' 7 Ts
‘_.4'"'//:_ 4 P TH [
R RN o— BN,
i | 3
S E Shaft Simplified
I

representation

_______i___

Hole

4

Interferance fit

U1 = Maximum interferance
U2 = Minimum interferance

22. TR 01 06 01 03 93 — SHAFT BASIS AND HOLE BASIS SYSTEM OF LIMITS AND
FITS



A i - n
h WAL
Shaft o)
AL TS SIS RO T 77 A 7 T A A A
Transition| Interfarance Tronsition| Interferanca
Clearance s fits fite Cleargnce fits fita fits
Ato H Js te N F to ZC gt h 1$ te n p o 2¢

BASIC SHAFT SYSTEM
(SHAFT BASIS)

Crank Bearing Gear Bearing Coupling

7
{ Y %
o f|
3 I e
T oo o . R
VAN 2 N
[ . I .}!!h’ff £ e L ;'\\'h'?l'ff ¥ h
R7 8 J? FR M7
Interferonce Clearance Transilion Clearanca Transiuon
fit fit fit i fit
= 0 [svnwan) R o t 0
E?‘ _ ,I 6 F AN EEEEL " R P EEEY. :-.::-"-“
3
=25 +54 +14 + 64 o
-50 +25 -11 +25 =25

APPLICATION OF THE BASIC SHAFT SYSTEM

BASIC HOLE SYSTEM
(HOLE BASIS)

Couphng Bearing Worm gear Beoring
/]
A FECTES _f’/_,f
ool ozt {9t ot [= hlé
—r— e bl e = =
e |l 1 s 1 let e
;/ 7. Vi N
H7? H7 H7 H7
o+25 gy
% 0 P T r——— m—ﬂ
oy LTy
+50 -25 +33 -25
+ 34 -50 +17 -5y

inlarfergnce Clegraonce Trgnsition Clegrance
fit Fit fit fit

APPLICATION OF THE BASIC HOLE SYSTEM

23. TR 01 11 03 01 93 - BLIND RIVETING WITH POP RIVETS
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Hondle

Nozzle

Pop riveting plier

4no

Pin haod inserted
intc the heole and
the nozzle is set
on the pin

\ Pin

- Riyvet bush

Hondie is pressed and
the pin pulled upward
and the head pierces
through the rivet bush
Pin breoks.

—— Breoking
point

Pin heod

Broken part of the
pin is relecsed.

24. TR 01 1503 01 93 - DIFFERENT METHODS OF TAPER TURNING (FORM TOOL

AND COMPOUND REST)

"
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0

Axis of tool ot Direction of
right angles tool feeding
FORM TOOL METHOD

"7///% }

O

- - ﬂ_ ©
2
///////A 1
G I
Half included - O 0 o F_
angle G"e'
g 825
q o
2

Setting angle
COMPOUND SLIDE METHOD

tan= - D-d
2  2xl

Where D = Big dia.
d = Small dia.
| = Length of taper

LI
2 1/2included angle in degrees.

29



25. TR 01 1503 02 93 - DIFFERENT METHODS OF TAPER TURNING (TAIL STOCK
SET OVER AND TAPER TURNING ATTACHMENT)

Carer

S

—— e
—
———

— | *--ﬁ K Zﬁk

- Boll centre

TAIL STOCK OFFSET METHOD

(D-d)xL
2 x|

Offset=

Where D = Big dia. of taper
d = Small dia. of taper
| = Length of taper
L = Total length of job

Guide block— I{“G'Uide bar Taper attachment

- _\ '” A = :bE Box nut

- P Tailstock

/ . T
Correr -/

\— Compound rest
Cross shde

TAPER TURNING ATTACHMENT METHOD

30



o D-d
tan—=
2  2xl

Where D = Big dia.
d = Small dia.
| = Length of taper

LI
2 1/2included angle in degrees.
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