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4 Pad Brass
13 Slot nut 1 B.M.S
12 Clamping screw 1 B.M.S
11 Washers, MG light gauge 2 B.M.S
10 Hex. socket cap screws. MG x 16 2 Steel
9 Blade clamping shoe 1 C.iron
8 Retaining screws (chisels) 2 B.M.S
7 Hex. socket cap screw, MG x 35 1 Steel
6] Master arm _ 1 C,iron
5 Hex. socket set screws, MG x 20 dog point 2 Stee
4 Master arm bracket 1 C.iron
3 Hex. locking nuts, MG 2 B.M.S
2 Hex, socket shoulder screw x10 MG thread 1 Steel
1 Column 1 B.M.S

Part No. | Part No. off | Material
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90.9.9. 6838 Saddle Keys
Saddle Keys ﬁmm]mummsgghtfﬁn tiswsaatghisigaig
GUITSIN AR IR UA 1:100

vifiathfre(uis

— Hollow

~ Flat
tfg]fﬁﬁi{ptﬁ9%’88add|eﬁmamjmmiﬁm§ﬁLfmmt"gmn@:°1 i hnioma
W UiAe Flat A au§ ol uig)uiel §a{usa sHollow
tfg]ﬁ Saddle heUgUIMIANGINH ‘jtS"]mﬂﬁLUtL”ﬁUUg‘”géﬂ

90.9.9.9 Hollow Saddle Key

[

Hollow Saddle key ®1sigAimuniimi ilgj2uudnigimiisdng

v
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istinouin mjjnhauow mimstaisiandaih mivdniduansamiiglan
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SLOPE, 1:100 w

Fig. 6.2 Hollow saddle key
90.9.9.19 Flat Saddle Key
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SLOPE, 1:100

Fig. 6.3 Flat saddle key

90.9.19. sa@a Sunk Keys
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— Taper keys
— Parallel or feather keys
— Woodruff keys.
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< Tapered sunk key MIG[FINSwrtGMiwiiahismighgsitumaisiaig
b9 wasiiigaohis:Esmogums m:'qﬁfijmﬁmmﬁ’im@]ﬁmmsgn&

Iwapusuis gio 4
MIANNSUARNLY gib

If D is the diameter of the shaft, then,

Width of key, W =0.25D + 2 mm

Thickness of key, T = 0.67 W (at the thicker end)
Standard taper =1:100

Height of head, H =175T

Width of head, B =15T

Table 6.1 Proportions of taper sunk keys for various shaft sizes (contd.)

Shaft diameter (mm)
Over Upto and Width, W Thickness, T
including (mm) (average value)
(mm)
8 2 2
8 10 3 3
10 12 4 4
12 5 5
17 22 6 6
22 3 7
30 38 10 3
38 44 12 8
44 50 14 9
50 58 16 10
58 65 13 11
65 75 20 12
75 35 22 14
85 95 25 14
95 110 28 16

SLOPE, 1:100

Fig. 6.4 Key with gib head
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90.9.9.9 Parallel or Feather Keys

< Parallel or feather key %mifgjﬁ RSN §omigassh Shamutiine

+ iiishnniioigs (uetive .. Rummaagidyameuinmuuig
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% Feather key mMo{pimsUMAIFakEiag: IRumsislidigldaghwici
yiSs yngngigiphignoumuiuamiYg

X 'ifg]ﬁmﬁtSW o SULUiﬁG%
— Peg feather key

— Single headed feather key

— Double headed feather key.

Fig. 6.5 Parallel sunk key

Peg Feather Key

< MIGINUIARIRIRAN IS peg L@itﬁtméﬁmm%sm_gjm peg USShigyw
INURIAUENIAR hub MEGSSIRUNS (JuMN 6.6a)

< INURAGEMEY tfg]ﬁ SumimU R mudApRahlaminyw

Single Headed Feather Key

+ )missAiasguapisighi Apugiyniopiidind Raigas]
1igldRg (JuMN 6.6b)

Double Headed Feather Key
3 m;jms:mfmsgrﬁit’nmﬁﬂmsﬁrﬁqhgﬁhﬁﬁ ApUARIS:nARouARSS
ﬁgzmmaﬁﬁgmﬁ%’m@]ﬁgﬁ@ﬁﬂ

< 1nuthAnadaih SREtNAMIAYW (Jumn 6.6c) 9
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Fig. 6.6 Feather keys
90.9.M. sg{g]a Splines

Ry Wi ﬁﬁ\j INWME grooves equi-spaced

25

% Splines Aty atiuuidading
ISIgAUaOm 9

o (UIGNSISTRGRIgMEIN SIATLTID spline shaft

N2

+ Spline 1ST1iGR] hisSmiyngigintigiiumimisial nub inuMUthyw
hmumufniiugssiiiungmudouuiishouhygwais: dHSMAY)

N MUNAIRa

Table 6.2 Proportions for splined shafts of various sizes

Nominal (major) Number of Minor (root) Width of spline,
diameter, D, (mm) splines diameter, D, (mm) W (mm)

14 [ 11 3
16 6 13 35
20 6 16 4
22 6 18
25 6 21 5
28 6 23 6
32 [ 26 6
34 28 6
33 8 32 7
42 8 36 7
43 8 42 8
54 8 46 9
60 8 52 10
65 8 56 10
72 8 62 12
32 10 72 12
92 10 82 12

102 10 92 14
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ngﬁ Woodruff (it sifthoyhid aumminhiga fmhywin s Shisws
@ INUMAGEMEA 'ﬁS:iﬁjﬁ SunBugshishiinaighaoidigiiag
MIANNSA woodruff keys

IfHD is the c-lial;leter of the shaft,

Thickness of key, W =025D
Diameter of key, d =3W
Height of key, T =135W
Depth of the keyway in the hub, T, =0.5 W + 0.1 mm
Depth of keyway in shaft, T, =085W

w

i)

(@) (b)
Fig. 6.8 Woodruff key
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90.9.&. s&;;]as Round Key
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X/
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X/
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X/
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X/
°
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L X4

Round keys AMigAUaigNdtinh Rt nympinsAnNAMNLE (1:50)
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Round keys gwisisinhiginughimwignisinhdn  Shywigaisiah
mAhub
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T diu)i
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is:qwuifsigénlo ShugmmadimsmighguzaninniRuhuidagy
Cotter (g SthuShakFmhihwivfouinmaliu 9.999

§001 Cotter {{T UTMUMUAMME AT IRUEISRAYIY tensile Y compressive force
muHRIUh

aonimuikis:IsiRmuthywaighituisiimunginvdnie
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Fig. 6.10 Cotter and the bearing slot Fig. 6.11 Locking arrangement of cotter

90.19.9. &E:2385 Cotter Joint with Sleeve

*
L X4

X/
L X4

X/
L X4

hensmaansmURaisag: e cotter SaHaTR T OMUAAM AR A
igiuifiadanimt Anmapimsafaisiaich siwisipimay vpvfing
rods buttg fUHSE sleeve IRUMSISIRIMSTANITHYAN

Ui aBuISIAMSIAYE! cottersii{pimnSinmISTUmMBIS  IRUSIGINSAN
UM

Rod ends imsniiaifigjinpmaigpuituuamusniigitngg

1318141 rods and sleeve (FiM S 2JHiMe FiU cotter UFD
gmiinunAshpIsigAtom ShaiRn cotter (HIMSiMGUIFgRFAIR
IUash AHSENAITANATY] AN rod GRUIFIR sleeve

04D|| 13D
A
A
o 0.1 D[]D.1
ala
0 n_i ) i ' — o
ey S R S
i 1 !
Y | ]
0.1.D|[= 0.1D|I<=
8D
f————

(c)
Fig. 6.12 Cotter joint with sleeve

Agrhwyulianiphl ASalgluanshshsind (w.a.8 )is(raghnHit wisShAe oo



AIUIgnte &y TyRyARRY anAnignnfwadgadny

90.1.10. 22385 Cotter Joint with Socket and Spigot Ends

00

annimuis:Anfapoiamaniikiitig rod ends (iosinijuaguimi
i} sleeved Ghghis rod [HIMSUIRAISTAGUIF AkISYW JhYwig)agnie]
ot spigot {AIWISIMIS MY
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Fig. 6.13 Cotier joint with socket and spigot ends
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Fig. 6.14 Cotter joint with a gib
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Fig. 6.15 Knuckle joint
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99.9.9.9 Butt-muff Coupling
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Fig. 7.1 Butt-muff coupling
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Fig. 7.3 Split-muff coupling
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Fig. 7.5 Protected flanged coupling
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Fig. 7.4 Flanged coupling

99.9.19.9 Solid Flanged Coupling
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99.12.9. éas:@:e's Bushed Pin Type Flanged Coupling
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Fig. 7.8 Compression coupling
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Fig. 8.4 Copper pipe joints
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Fig. 8.10 Gland and stuffing box expansion joint
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Fig. 8.13 ClI pipe fittings
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9l0.&.m. §6653 PVC (Polyvinyl Chioride ) 26585285
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Fig. 8.14 PVC pipe fittings
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6. is{unA S 1014 ohms i §itn
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Table 8.1 Dimensions of PVC pipes All dimensions in millimetres
Wall thickness for working pressures
Outside Tolerance Class 1 Class 2 Class 3 Class 4

diameter on outside 2.5 kgflem? | 4 kgflem? 6 kgflem? 10 kgflem?
diameter Min. Max. Min. Max. Min. Max. Min. Max.

20 +0.3 — — — — — — 1.1 1.5
25 + 0.3 — —_ —_ — —_ — 1.4 1.8
32 + 0.3 — —_ —_ — —_ — 1.8 2.2
40 + 0.3 —_ —_ —_ — 1.4 1.8 2.2 2.7
50 +0.3 — — — — 1.7 2.1 2.8 3.3
63 +0.3 — — 1.5 1.9 2.2 2.7 3.5 4.1
75 + 0.3 — —_ 1.8 2.2 2.6 3.1 4.2 4.9
90 + 0.3 1.3 1.7 2.1 2.6 3.1 3.7 5.0 5.7
110 +0.4 1.6 2.0 25 3.0 3.7 4.3 6.1 7.0
140 +0.5 2.0 2.4 3.1 38 4.8 5.5 7.7 8.7
160 +0.5 2.3 2.8 3.7 4.3 5.4 6.2 8.8 9.9
180 + 0.6 2.6 3.1 4.2 4.9 6.1 7.0 9.9 11.1
200 + 0.6 2.9 3.4 4.6 5.3 6.8 7.7 11.0 123
225 + 0.7 3.3 3.9 5.2 6.0 7.6 8.6 124 139
250 + 0.8 3.6 4.2 5.7 6.5 8.5 9.6 13.8 154
280 + 09 4.1 4.8 64 7.3 9.5 10.7 154 17.2
315 + 1.0 4.6 5.3 7.2 8.2 10.7 12.0 17.3 193

Table 8.2 PVC pipe fittings—technical data

Description size in mm Inch Applications

ID equivalent
1. Coupler 20 0.50 These are used for joining two

25 0.75 PVC pipes.
32 1.00
40 1.256
50 1.50
63 2.00

2. 90° Elbow 20 to 110 0.5 to 4.0 These are used for short turns of 90°.

3. 90° Bend 20 to 315 0.5 to 12.00 These are used where long turns of

angle are required. They do not cause
any losses due to friction.

4. Equal tee 20 to 160 0.5 to 6.0 These are used for bypass and taking
big service line out of main line.
5. Reducer tee 20 to 160 0.5 to 6.0 These are used for reduced tapping
from main line
6. Male threaded 20 to 140 0.5 to 5.00 These are used to connect the GI pipe
adapter (MTA) line/metal line and all types of valves,

taps, etc., through a male portion of
PVC threaded adaptors.

7. Female threaded 20 to 90 0.5 to 3.0 These are used to connect a PVC pipe
adapter (FTA) line directly to a metal pipe.
8. Reducing FTA 25 x 20 0.75 x 0.5 These are used to connect a PVC
to to pipeline directly to a metal pipe of
90 x 75 3.0 x 2.50 lower diameter or vice-versa.
9. Reducer 25 x 20 0.75 x 0.5 These are used to convert the service
to to line, into a small line.
160 x 140 6.0 x 5.0

14 k]
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(a) Cl pipe layout

Cock valve

Reducer elbow

(b) Gl pipe layout
Fig. 8.15 Pipe layout
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Fig. 12.16 Foot-step bearing with radial and thrust ball bearings
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Fig. 13.1 Roller chain
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Table 13.1 Roller chain dimensions. Dimensions are in mm

Designation Pitch Roller Pin Width Plate

BIS dia, I}, dia, Dp W depth, H

05 B 8.0 5.0 2.3 3.1 7.04

06 B 9.525 6.35 3.31 5.9 8.14

08 B 12.7 8.31 4.45 7.85 11.69

10 B 15.875 10.16 5.08 9.85 14.26

12 B 19.05 12.07 5.72 11.7 15.95

16 B 25.4 15.88 8.27 17.1 20.8
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Fig. 13.2 Silent chain
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Fig. 13.4 Types of gears
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Fig. 13.11 Helical gear and helical gearing
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