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4.3.183 gt fohee (Hydraulics filter) 113
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aRadwstier yate === (Variable flow control) 141
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2nd Year (Volume Il of Il)

SYLLABUS

Duration: Six Months

Week
No.

Ref. Learning
Outcome

Professional Skills
with Indicative hrs.

Professional Knowledge

79

Make drill jig &
produce components
on drill machine by
using jigs and check
for correctness.

159. Make a simple drilling jig. (20

hrs.)

160. Use simple jigs and fixtures for

drilling. (5 hrs.)

Drilling jig-constructional features,
types and uses. Fixtures-
Constructional features, types and
uses.

80

Plan, dismantle, repair
and assemble different
damaged mechanical
components used for
power transmission &
check functionality.
[Different Damage
Mechanical
Components — Pulley,
Gear, Keys, Jibs and
Shafts.]

161. Marking out for angular outlines,

filing and fitting the inserts into
gaps. (10 hrs.)

162. Exercises on finished material

such as aluminium/ brass/ copper
/ stainless steel, marking out,
cutting to size, drilling, tapping
etc. without damage to surface of
finished articles. (15 hrs.)

Aluminium and its alloys. Uses,
advantages and disadvantages,
weight and strength as compared
with steel. Non-ferrous metals such
as brass, phosphor bronze,
gunmetal, copper, aluminium etc.
Their composition and purposes,
where and why used, advantages
for specific purposes, surface
wearing properties of bronze and
brass.

81

-do-

163. Making an adjustable spanner: -

Marking out as per Blue print,
drilling, cutting, straight and curve
filing, threading, cutting slot and
cutting internal threads with taps.
(25hrs.)

Installation, maintenance and
overhaul of machinery and
engineering equipment. Power
transmission elements. The
object of belts, their sizes and
specifications, materials of which
the belts are made, selection of
the type of belts with the
consideration of weather, load and
tension methods of joining leather
belts

82-84

-do-

164. Dismantling and mounting of

pulleys. (10 hrs.) 165. Making &
replacing damaged keys. (15 hrs.)
166. Dismounting, repairing
damaged gears and mounting and
check for workability. (15 hrs.)
167. Repair & replacement of belts
and check for workability. (10 hrs.)

Vee belts and their advantages
and disadvantages, Use of
commercial belts, dressing and
resin creep and slipping,
calculation. Power
transmissions- coupling
typesflange coupling,-Hooks
couplinguniversal coupling and
their different uses. Pulleys-
types-solid, split and ,V? belt
pulleys, standard calculation for
determining size crowning of
faces-loose and fast pulleys-
jockey pulley. Types of drives-
open and cross belt drives. The
geometrical explanation of the
belt drivers at an angle.

85

-do-

168. Making of template/gauge to

check involute profile. (25 hrs.)

Power transmission —by gears,
most common form spur gear, set
names of some essential parts
of the set-The pitch circles,
Diametral pitch, velocity ratio of
a gear set.




169. Repair of broken gear tooth

Helical gear, herring bone gears,

86 -do- by stud and repair broker bevellgearing,spirgl pevel gearing,
gear teeth by dovetail. (25 hypoid gearing, pinion and rack,
hrs.) worm gearing, veIQC|ty ratio of

worm gearing. Repair of gear teeth
by building up and dovetail
method.

87 -do- 170. Make hexagonal slide fitting. Importance. of Technica! Er}glish
(20 hrs.) terms used in industry —(in simple

171. Prepare different types of definition only)Technical forms,
documentation as per process charts, activity logs, in
industrial need by different required formats of industry,
methods of recording estimation,cycle time,
information. (5 hrs.) productivity reports, job cards.

88 q 172. Marking out on the round sections Fluid power, Pneumatics,

-do- for geometrical shaped fittings Hydraulics, and their
such as spline with 3 or 4 teeth. comparison, Overview of a
Finishing and fitting to size, pneumatic system, Boyle’s
checking up the faces for law. Overview of an industrial
universality. (25 hrs.) hydraulic system, Applications,
Pascal’s Law.

89 Identify, dismantle, 173. Identify pneumatic components — Compressed air generation and
replace and Compressor, pressure gauge, conditioning, Air compressors,
assemble different Filter-Regulator-Lubricator (FRL) |  Pressure regulation, Dryers, Air
pneumatics and unit, and Different types of valves | receiver, Conductors and fittings,
hydraulics and actuators. (2 hrs.) FRL unit, Applications of
components. 174. Dismantle, replace, and assemble pneumatics, Hazards & safety
[Different FRL unit(5 hrs.) precautions in pneumatic
components _ 175. Demonstrate knowledge of safety systems.

Compressor, procedures in pneumatic systems
Pressure Gauge, and personal Protective Equipment Pneumatic actuators:- Types,
Filter Regulator (PPE)(2hrs.) Basic operation, Force, Stroke
Lubricator, Valves 176. Identify the parts of a pneumatic length, Singleacting and double-
and Actuators. cylinder (1 hrs.) acting cylinders.
177.Dismantle and assemble a
pneumatic cylinder (8 hrs.)
178. Construct a circuit for the direction
& speed control of a small-bore
single-acting (s/a) pneumatic
cylinder(7 hrs.)
179. Construct a control circuit for the Pheumatic valves:- Classification,
90 Construct circuit of ‘control of a d/a pneumatic Symbols ~ of  pneumatic

pneumatics and
hydraulics observing
standard operating
procedure& safety
aspect.

cylinder with momentary input
signals(5 hrs.)

180. Construct a circuit for the direct
& indirect control of a d/a
pneumatic cylinder with a single
& double solenoid valve(10 hrs.)

181. Dismantling &Assembling of
solenoid valves(10 hrs.)

components, 3/2way valves (NO &
NC types) (manually actuated &
pneumatically-actuated) & 5/2-way
valves, Check valves, Flow control
valves, Oneway flow control valve
Pneumatic valves: Roller valve,
Shuttle valve, Two-pressure valve
Electro-pneumatics: Introduction,
3/2way single solenoid valve, 5/2-
way single solenoid valve, 5/2-way
double solenoid valve, Control
components Pushbuttons (NO &
NC type) and Electromagnetic
relay unit, Logic controls




91

Identify, dismantle,
replace and assemble
different pneumatics
and hydraulics
components. [Different
components -
Compressor, Pressure
Gauge, Filter Regulator
Lubricator, Valves and
Actuators.]

182. Demonstrate knowledge of safety
procedures in hydraulic systems
(Demo by video) (5 hrs.)

183. Identify hydraulic components —
Pumps, Reservoir, Fluids,
Pressure relief valve (PRV), Filters,
different types of valves, actuators,
and hoses (5 hrs.)

184 Inspect fluid levels, service
reservoirs, clean/replace filters(5
hrs.)

185.Inspect hose for twist, kinks, and
minimum bend radius, Inspect
hose/tube fittings(5 hrs.)

186. Identify internal parts of hydraulic
cylinders, pumps/motors(5 hrs.)

- Symbols of hydraulic
components,
Hydraulic oils —function,
properties, and types,
Contamination in oils and its
control

- Hydraulic Filters — types,
constructional features, and
their typical installation
locations, cavitation, Hazards
& safety precautions in
hydraulic systems

- Hydraulic reservoir &
accessories, Pumps,
Classification — Gear/vane/
piston types, Pressure relief
valves — Direct acting and
pilot-operated types

- Pipes, tubing, Hoses and
fittings — Constructional
details, Minimum bend radius,
routing tips for hoses

92

Construct circuit of
pneumatics and
hydraulics
observing standard
operating
procedure& safety
aspect.

187. Construct a circuit for the control

of a s/a hydraulic cylinder using a
3/2-way valve (Weight loaded d/a
cylinder may be used as a s/a
cylinder), 4/2 & 4/3 way valves. (10
hrs.)

188. Maintenance, troubleshooting, and

safety aspects of pneumatic and
hydraulic systems (The practical
for this component may
demonstrated by video) (15 hrs.)

Hydraulic cylinders —Types
Hydraulic motors —Types
Hydraulic valves: Classification,
Directional Control valves — 2/2-
and 3/2-way valves

Hydraulic valves: 4/2- and 4/3-
way valves, Centre positions of 4/
3-way valves

Hydraulic valves: Check valves
and Pilot-operated check valves,
Load holding function

Flow control valves: Types, Speed
control methods — meter-in and
meterout

Preventive maintenance &
troubleshooting of pneumatic &
hydraulic systems, System
malfunctions due to
contamination, leakage, friction,
improper mountings, cavitation,
and proper sampling of hydraulic
oils

93

Plan & perform basic
day to day preventive
maintenance, repairing

and check
functionality.[Simple
Machines — Drill

Machine, Power Saw
and Lathe]

189. Dismantle, overhauling &
assemble cross-slide &
handslide of lathe carriage.
(25 hrs.)

Method or fixing geared wheels
for various purpose drives.
General cause of the wear and
tear of the toothed wheels and
their remedies, method of fitting
spiral gears, helical gears, bevel
gears, worm and worm wheels
in relation to required drive. Care
and maintenance of gears.




190. Simple repair of machinery: -
Making of packing gaskets.

Method of lubrication-gravity feed,
force (pressure) feed, splash
lubrication. Cutting lubricants and

- -do- 5hrs.
490 do 191 .(Checlz washers, gasket, clutch, coolafrfmlts: Solgble Of‘:[ soaps, suds-
i el paraffin, soda water, common
r:&sa’ég?'e;:ﬁ;’nceglg .e(t5c .harg d) lubricating oils apd their com mercial
192. Use hollow punches, extractor, gel‘::gﬁz S'I'eylsgtlOgozgtil\tl:ncczﬁr:tcsﬁ
drifts, various types of hammers . ’
and spanners)jpetc. for repair (straight tooth type, angular tooth
work. (15 hrs.) type) . Washers-Types and
193. Dismantling, assembling of calculation of washer sizes. The
different types of bearing and making of joints and fitting packing.
check for functionality. (15 hrs.) | Chains, wire ropes and clutches for
194. Perform routine check of pqwertran§m|55|on.The|rtypesand
machine and do replenish as per | Prief description.
requirement. (10 hrs.)
Lubrication and lubricants-
Plan, erect simple 195. Inspection of Machine tools such | purpose of using different types,
o7 machine and test as alignment, levelling. (10 hrs.) | description and uses of each type.
machine  tool 196. Accuracy testing of Machine | Method of lubrication. A good
accuracy. [Simple tools such as geometrical | Ilubricant, viscosity of the lubricant,
Machines — Drill parameters. (15 hrs.) Main property of lubricant. How a
Machine, Power film of oil is formed in journal
Saw and Lathe] Bearings.

08-99 do- 197. Practicing, makmg various knots, Foundation bolt: types (rag, Lewis
correct loading of slings, correct cotter bolt) description of each
and safe removal of parts. (5hrs.) | orection tools, pulley block, crow

198. Erect simple machines. (45 hrs.) bar, spirit level, Plumb bob, wire

rope, manila rope, wooden block.
The use of lifting appliances,
extractor presses and their use.
Practical method of obtaining
mechanical advantage. The slings
and handling of heavy machinery,
special precautions in the removal
and replacement of heavy parts.

In-plant training/ Project work

1. Pulley Extractor

2. Cam Vice

100-101 3. Link Mechanism

4. Adjustable Fixture

5. Slider Crank

6. Hand Lever Punch

7. Setup hydraulic and pneumatic circuit and test the functioning of piston

movement.
102-103 Revision
104 Examination




Sarew uwa fafewior (Production & Manufacturing)

frew (Fitter) - f3fer

v 4.1.159 & weta Rreia

fyeiir R & sl \w=mn, wae wa swen (Drilling jig constructional features, types

and uses)

IR [ T IS & oA | o fwaforfad w1 #A AT 2

e BT 2
o f¥a Rt F Rt ww e o S5 wmn
o R B 6 st sl

o &1 af=mx (Introduction to jigs)
forT u taT IuEer & s g asde (St) & atse ar
AT FT 3T THN @1 AT @ fF g uw & it aftame
N FA & o0 UF & ATUF g F AWGIAA F |
f3= % v (Types of drill jigs)
e o & v & fasnfoa & & &

g (Open)

d3 (Closed)

AT Rt %1 T q9 fahaT St © a9 afwar awde (Ste)
% %Al UF @rge & & o et | A BT & sE q9 e
STaT & 9 d@far uw & srfs a@rge fF S et | g aeEe &
AT q¢ A7 1T T -

e St (Template jig)

e 5T (Plate jig)

g o (able jig)

gefa= o (Sandwich jig)

e we fORT (Angle plate jig)

AIEwIEE i ©e Rt (Modified angle plate jig)

giaa 50T (Box jig)

=9t w1 (Channel jig)

forw T (Leaf jig)

g=fa T (Indexing jig)

gifere 5T (Solid jig)

qtee ST (Post jig)

gf= Rt (Trunnion jig)
o Rwr & w2 (Types of drill jigs)
e & (Template jigs)
3 THE & forr & At (Fdfe) o¥ f6e e s €, 5@
& FAET (FET) TEN AT & | I€ FATEC | G &1 € T 79 &

€| STH TIES U FAT AW T2 AT | T A T MG G A
za fSrr <e & Fig 1 g7 g9rtar =@ 2|

Y fafdre e &t Srr &1 g g1 araR 9w off gar @

T8 3T W St W FAr 7 FE oA swq g @i
forarT ST =

St fr g & AT T
we @t (Plate jig)

T T & G 7 e <ie gdt & s=ifs g a2 a e
e q¥ Jadt €| St &t "t frafy § ww & forw U 7 =i
Y Suerer gt €1 afs Stte fiw a=T 7 & 8 at = w1 3=
T T ST 21 3@y & 5 & o s <ie Suerer T8
gidt 1 (Figs 1, 2 and 3)

Fig1
@ |'®
@ | |.@©
(9] [9)
N
nH‘Hn nH‘Hn
IR AR
g1 [
PART’J L‘PART S
©v
TEMPLATE JIG g
w
Fig 2
— i
| \muﬁc\uu\uﬂ
{

LOCATING PINS

FIN4115912

PLATE JIG

=



Fig 3

=
\\\ ! i
. |
S \
< WORK PIECE
HOOK BOLT

PLATE JIG

FIN4115913

9w R (Table jig) (Turnover jig)

o FHAE F IF A q @1Od FLET e € a9 3@ onr &7
T faar Strar 2 | e &t 7 daer o S & feenfua s
& fog gm frT # 9 O Suer #9121 (Fig 4)

Fig 4
WORK PIECE —
— —
b
N 3
TABLE OR TURNOVER JIG %
gugfamr Rwr(Sandwich jig)

7% T qaat T 97 Fedtat & forg Sug star & o fa Wi
FXA TET IAH AT & G ATC T g€ ATC | 37 THE & forr
Fhf F T < T A W F a9 § @1 J1ar 21 (Fig 5)

Fig 5

WORK PIECE

—

45;u4§;£
g

| ;
1

Il
D N 223
S
WORK PIECE

SANDWICH JIG

{%&4*44
S

FIN4115915

Wi we [™wT(Angle plate jig)

TE I THIE F artad § IJIYH a1 & e Fwaad For 9%
e ¥k 31 fawam st &t I(Fig 6)

Fig6 [T
PART ;;”;
Ll
QUICK ACTING
KNOB
o
>
]
S
ANGLE - PLATE JIG Z

AEwTEe U wie W (Modified angle plate jig)

7E 3o forr 1 yor asfi| & @9 FoU 90° & T 3=
FIV I T@HT g9 % forg f&Far st 21 (Fig 7)

Fig 7 T7r///~7REMOVABLEBUSHmG
[T

PART

-

MODIFIED ANGLE -PLATE JIG

FIN4115917

T @ (Box jig)

7 T & smmae ot a1 % g &F ey €| 5 are '
Tde F1 uw Rafa & v G s € g e senr-sremr
fRurert & £ Sy 21| 5t St fwr |7 &F a1 e fw A
U AN B & I T T =T Sar 2| (Fig 8) I® B a%
et & T Eiar 2|

Fig 8

FIN4115918

BOX JIG

2 Iarew ue fafemtor : fRee (NSQF @2 - 5) : stvm@ 4.1.159 & defia Rrgia



a9ar fur (Channel jig)

7% A o T aXaaH THR 2|

Y THAE & & AES & UHST o T & 9 fAady dEe §
wafiefiaT Y ST 2 1(Fig 9)

Fig 9

FIN4115919

CHANNEL JIG

&= 7 fore Rwv (Latch or leaf jig)

T IFR F OFT & o Fo & 91w ot gid @ e &
FEfT T AT & T T [T S| o F Ay w67 Hwi
3 A8 WTUA FT AT A0 & fF qort #t At & adda
& | T o @k | (Fig 10)

Fig 10

SIS IINg
sz T
/ T
e Y

WORK PIECE

LATCH JIG

FIN411591A

=f@m w1 (Indexing jig)

ZHHT ITANT a9 T B3 & WIA FLA a1 fowdt & avmax
forem % forg farma st €| Rt &1 =i 37 ave e s @
f& mofiefiar % gu el #t o e AT S €| B o
T wioe g it g faaT #¥ar 21 (Fig 11)

Fig 11
SPRING PLUNGER
| H TT{TT H
LU
=) =
®
SIN 0
©
DIRECTION OF a
ROTATION 3
INDEXING JIG p
w

anfre R (Solid jig)

TAHRT ITANT BE-Bid qHUar & gear we & forg fFam smar
2 30 IFR F 07 #7 9ET FF D F Arfere AT g /LA
o strar 21 (Fig 12)

Fig 12
BUTTON CLAMP

—r i —
BURR GROOVE

SOLID JIG

FIN411591C

e Rw(Post jig)

T8 FORT &7 SR a1 & wreer & forg fwm s @1 fer
ferfa (7)) A & ster @ @wr s =Ry e & S|
AT & ISMET T T T T Ht & ¢ 9| (Fig 13)

Fig 13

DRILL PLATE LOCATED
RELATIVE TO DRILL

|
CLEARANCES IN ‘ ,—;\;—l

RS

WORK PIECE

et
"
N\

POST JIG

%

FIN411591D
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zfemm Rt (Trunnion jig)

= T &1 s 9 T ST @ 99 a9 aEs @ g &
ET-3TT STE & $iel HYAT & | I€ are OorT &1 us donfaa
@R ¢ G e w amEe =fFE SuERw F wew &

FET-AT W€ & TAT AT qFaT & I8 FHAEAT AT T 2 |
(Fig 14)

Fig 14

FIN411591E

TRUNNION JIG

o tF R Suwew @ s g & g (W) #
TfFaT & T THSAT ST HHdT &, TERT AT v ahar &
TrEe oft faaT o @ar 21 e 3| g aqe 9 | F 9w
TF GHF W UF § A(UF a9 AT A F1 T6S qhd |

Sra &1y fyefiv a e @ik & e smar &1
fefem S & g ffemr, Rfimr, aftvr, 7 gaa gefeaa
afkarett # fram strar €1 (Figs 15 & 16)

T fra &1 g I et & forg T smar € S i
F= & AT T A * & | (Fig 17)

DRILL JIG

FIN411591F

Fig 16

DRILL REAM TAP COUNTER COUNTER

CHAMFER BORE SINK

FIN411591G

OIL GROOVE
% JIG BUSHING
AEK BORING TOOL

FIN411591H

fyfert Rwr & wefem femwemd (Constructional features of drill jig)

IGAW [ W IS F A # A fAmforfad & # At g
o 3o BT & wer W & 9™ S e

- @ fer & = g 7 57 e

« Rra & wiw oA T Rl = 3 owE s

fgo forT & ger wnT 39 y@ R @ (Fig 1)
- HAg wie (39 @) ar T atd

- 3o <e a1 fPorr =e

- foer g enfaa fo

- F

£

a9 @< (Base plate)

7g FHAIE afueT #F arew & oy F3T qeRT 3qr 21

Fo TaR & o o o9 % @ 7 w0 Gra & a9 <e 7@
gt 21

fz@ @< (Drill plate)

u% g gun &t uwear €, fgor gut &t Ae9 & v gt I
grar 2 | fomT oot arely fat it w3 3 et wo & forg feer
e I¥ JIAT AT S 2|

few qw (s=) (Drill bushes)

T T gt &1 A &, 77 F1 T F AW T oAt H
g T MES FEA & fog AT I € 7 Rt #T agem § o
o ST 21 (Fig 2)
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PART

DRILL PLAM DRILL BUSH
! ,

R HH Q] )
I 4
}!} T TT—cLawp
! (g
F\W i \m\ﬁ [
L ] S
s = 8
L L \BASEPLATE 3
Fig 2

DRILL BUSH

FIN4115922

DRILL PLATE

3T O W EE FY der qEd § A G s & Gew fF
T & g% s g TR # AT A7 9% | = aet |’
ot g1 e 2|
fyo gt % fafw= v (Types of drill bushes)
3% fe g (Press fit bushes)
Ao g3 (Renewable bushes)

AT I (Liner bushes)

%9 fhe g9 3t aXe % aA1g 9 -
& (Head)
7Ea® ¥fed (Headless)
3T O AT TANT a.l fFAT AT € SRt W ogw § aR-an
Faama 7 o & @ | (Figs 3 and 4)
TR g 3t wnn # st e e -

Fig 3

)

FIN4115923

Fig 4

=

FIN4115924

e wdfeei g (7 397)(Slip renewable bushes)
(slip bushes)

3T U H TANT a9 T AT € q9 uF & e W uF &
st g e s et | (IeTo RYfermT 7 RfET) 57 ot &
AT 96 fe AEAY g AAE Fo & ard fE S 2|
(Fig 5)

Fig 5

RETAINING SCREW
i /— SLIP BUSH
I
|
‘ LINER BUSH
| =

7

FIN4115925

e Ao q@ (Fixed renewable bushes)

3T O & TANT FAA A9 fFAT @1 & q@ TF & g F ard
T & &fa & ST 8t safE Grr § @6 oA &% gon o
STANT & | §= ATEAL g GIT W AT v & T T Av
H3g & &Er St € (Fig 6)

Fig 6

) S

FIN4115926

AEAR g {5 weg & qad foF R ST € et ) ad i wei
T dSTAT 1A 2 | R wie # arge g et & € fbe 'd
21 (Fig 7)
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FIN4115927

=i fm @ @%eT ®1 3= (Locating pins or locaters

are used)
fohelt Te a1 a&g & AT H AHAT

T & feama @ Ste i@ # enfud Far|

S AT I F AEET & T F IARA & oY qerdn

T FA g |

TET AYE | HCH & I3 o ATILET & FSTIAT FIA =g |

fafsr wae &t wnfiafEt &1 s Tes & ans T 8
ke & FFAR T Sar €, 9 & Fo enfuq At &1 5=

=t & wrerw & sam@T @ 21 Figs 8 to 16.

Fig 11

FIXED VEE
LOCATOR

SLIDING VEE
/LOCATOR

RSN

& &

PRRIFRZZ
R0%e2e%%e20%%

Fig 8

>

/ WORK PIECE

/(/ =

2 /]

FIN4115928

Fig 9

WORK PIECE
|

N

FIN4115929

Fig 10

LSS
/////WORK;IECE ////

///////////

‘ CONTROLS HEIGHT

s
;////WORK PIECE ////
00000000

agan

ADJUSTABLE

e

FIN411592A

DOWELS o
GUIDE PLATE \__ ALLEN SCREWS %
VEE LOCATION %
Fig 12
| i |
RN N
FULL NEST LOCATION %
Fig 13
Zill i
N NN
PARTIAL NEST LOCATION %
Fig 14 WORK PIECE WORK PIECE
LEAD
Vs E Y ////
////// _////// //// 7
7 A 7
/. ) /. /// R
N
LOCATION SURFACE
LOCATION > Py
WORK PIECE // % V/ ///
2 4
LONG LEAD v/ Yo
~ s o %
7 S ?// L. RELIEF
s /// /// //
s L / 7o
iz oo iy 2%
N H;K W
LOCATION SURFACE §
LOCATORS %
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Fig 15 Fig 16

ANNULAR
VEE GROOVE

NZAN

Q
N
3
SPECIAL LEAD TO PREVENT JAMING E
PRINCIPAL SECOND é

LOCATOR LOCATOR

- %W FA9 (cam clamp) (Fig 18)
_
Fig 18

FOULING
PIN

/SECOND

LOCATOR PRINCIPAL
LOCATOR

FOOL PROOFING

FIN411592F

FmH (Clamps)
e & &7 &1 W0 qeF (FiE) F AT wE F AEw

THSHT T HT ST & | TTHT JTART FeF & TG T IATA & = ‘%
for oft o ST 2| Fw F 5@ TwR e e s e %J; 3
Hf il & d & A o #1 cAM CLAWP
: T S el - & 9 (screw clamp) (Fig 19)
WY e (strap clamp) (Fig 17)
Fig 19
Fig 17
N i
T
,j/’T - Il_‘ i@i
{5 L L]

KNOB

FIN411592J

CLAMPING ‘:/—L— SCREW CLAMP
oA P T SPHERICAL
‘ L] s _ 3= 7w (latch clamp) (Fig 20)

(NS
==
T T
21 b N GRroOVE Fig 20
ad B ‘ SPRING DRILL BUSHING
/g & __—PILLAR

= PIN

— T PRESSURE SPRING

I L |

i =i | | |

& \
SPRING s PIVOT —\| == S—— e —
<
STRAP CLAMP z W
N
‘ _ _ _
i
Lyl
\— PIVOTED LEAF
TO UNLATCH
JIG FOOT
LATCH CLAMP

FIN411592K
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e F+ (wedge clamp) (Fig 21) - &% T (hook clamp) (Fig 23)

Fig 21 Fig 23

FIN411592L

WEDGE CLAMP

0T FA (toogle clamp) (Fig 22)

Fig 22

PAAN
O<> ‘ HOOK CLAMP

FIN411592N

Vogho AT
| . )— I [—4
T
oooa ﬁ
]
=——F41{- —fg=====|9¢

15
;\

TOGGLE CLAMP

FIN411592M
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Sarew uwa fafewior (Production & Manufacturing)

e (Fitter) - fgfor Rmn

v 4.1.160 & gt R

frae - srafa @w=eT, v @ swE(Fixtures - constructional features,types and

uses)

IR | T TS F O | o fwforfad & # A g
. R F R

+ frFER & TR T ST

o frraR A srpfe w@=e Od e

o AR (@ & T T FFEER g7 WY Hgas wA Tl

frer= ®1 9= (Introduction to fixture)

fore=Y % ITeT g & foraeT STnT I & a9 UF AT
TF & A e F qEr & Thew | fHar wr @ fomd
FadE q¥ wefiir Rt & o @ | e & &% ave |
7o &% FHue ater Star | | 9w SAte gAmEr 8t e
foherae 1 g & gt & S & g & fore 3 59 Al
e o fgiRa #Ar 2|

TR & HeT waR A it (Classification of fixtures)

a7 affeeer gera: Aefiat & T & gar § fw @
ITET AT fE Smar @) Ay faef T wefm w feaew v
SN BT €, av I8 fafernt fraey #=d 2| 39 g feam=
F a8 § affr e, fafenT e, afees ferae, ifdar
R, srawater frae, g fher=e enfe @1
fore 7 faee & yor aa = 2

AT (location)

gseq & f&rfa (clamping)

T FT ANTEEH 7 /ST (tool guiding or setting)

FTST FT AT AT %A (body base or frame)

fr= & s (Types of fixtures)
o= % wa &1 gera: freieer oo & e we gt € 9%
T T FATT AATYT ST & =t it onr & scfes weiga
F &t FATT ST | AT R F ¥ e @

we fF=R (Plate fixture)

IE A8 A THR F (= €| 38 wIe e gIRT F7T SATar
g o Stta &1 =g w3 & oy disey 9 F6w, ST #it
ased % forg emg St €1 (Fig 1).

W @e =R (Angle plate fixture)

20 fha=e T T Sffg # ddhex & 90° T TEHT HfAiT
&1 we & forg R stmar @1 (Fig 2)
gi¥afdaa te e fFF= (Modified angle plate fixture)

THET TANT ST BT 90° F AATaT fhdll T T I¢ T@HT 1
e % forg faem ST &1 (Fig 3)

Fig 1

-

oo
HE!
uu

L
Sl =S
H #

PLATE FIXTURE

FIN4116011

Fig 2 %

FIN4116012

Fig 3 _

MODIFIED ANGLEPLATE FIXTURE

FIN4116013

arza At frR=e (Vice jaw fixture)

70 fhar= &1 T Se-8ie g Ied & I A F
for foam St €| gHTf are| ST % Selrar o= v oy
o far ST @ e 5 sR-sie ate ade aa o
a% |(Fig 4)



Fig 4

|—\|W|F‘

VICE JAW FIXTURES

FIN4116014

g=fRmT fFR=R (Indexing fixtures)

o St aTed 9 q9E g F qag T FE AT AT 8 a8
g fhera=e &7 s f3em s 1 (Fig 5)

=

SECTION AA

FIN4116015

GEAR HEXAGON

fF=ret 1 ST (Use of fixtures)

KEYWAY

Fig 7

WORKPIECE

MILLING FIXTURE

FIN4116017

=Y UF AR A & A AG F WATMCA FA T THSA &
FE # IJTANT ST € | T8 T 1 MES ALl T 8, Afch g Al
Ffew o & weat afdw @tw 7 fFaw i Y 73T & d<
STaT 21 (Fig 8)

fafie e & =t &1 STEnT g fharent & forg feam
ST 8-
- #ifert (milling)

- & (turning)
- e (grinding)
- afe&T (welding)
FETEAT (assembly)
- &=, g} (bending etc.) (Fig 9)

smyfes g & fafamtor sfi=m & e Sare qurEsr & agm
# fou e g e &1 9@ B s wmT @) R |
forae=Y & 39 F0 F forg aga wew faer @ 21

foma 7 faa=e (Figs 6 and 7) & 9T Iares, fafawtor a
SRl | 3T S ' & | 3 gy 39 A a@ftet #
e § oft gerar e 21

Fig 6

DRILL JIG

FIN4116016

Fig 8
SETTING BLOCK

FIN4116018

Fig 9 //

FIN4116019
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e @t femior fafdrear (Constructional features of a fixture)

IqA 1 3 U & A A oA faforfaa wRF w A e

+ frraer # g fRwtor fafirear sem & define various constructional features of a fixture.

i o e @ g 39 fha=d &1 s R star
&

Hiferr =T (milling fixture) (Fig 1)

efdr free=Ee (turning fixture) (Fig 2)

arsfe fea=¥ (grinding fixture etc.)
3 =<l & & 9T # 99 ©e, JATUA F T dahey,
aféw =At® 7 JfET e gia &1

SETTING

Fig 1 BLOCK LOCATION PIN
=% O )
vis o
“{JH
[ — T =\ = N 7
= e | = | BelE
BN e foF
= @)
FE:E; WORKPIECE "\ _ L | y
TENONS CLAMPS \; BASE PLATE

WORK PIECE

4
WILLED \jV‘/@

BALANCING WEIGHT

FIN4116021

Fig 2

BASE
PLATE

x SURFACE TO

BE MACHINED

FIN4116022

"C' WASHER

¥ @< (Base plate)

fefiar frraR & a9 wie & Ao el & &9 R aa @
g & e & @ie #t 75T & 7ol daa W Siw 7 9o
STl (Fig 3) 39 ™€ ® & a7 91¢ &@ied {haa= & adi®
TS % forg 3% gia & s & ag weiia oo e e &t
ST |

TR F T Athed (Standard clamps and locators)

ORI TANT THAE HT S T FARRT w3 T i wed |

Fig 3

BASE PLATE

FIN4116023

T st @ for ave fgor foer § fFar e
=y & T i 9 AT F S EE FolR T wegd
g 2|

afé s (The setting blocks)

E wAnr Wit & g frea @ adfe & #ew & fafa
FFA @ ¥ & forg fam smar 2|

FEL T ATH & AT Ad€ & 19 § {her< T AT fobam e 2,
e f Fex fa frarae & Ay Iugw fafa a= s i(Fig 4)

Fig 4
SETTING BLOCK

WORK PIECE

I I I ‘ ‘ I
I I I I
END ELEVATION ELEVATION

o ©
1]
© o

]
L]

PLAN

FIN4116024

"gfem Wi (Balancing weight)

IAHT T AFAH g fE F Tiefier g I &
forg o Srar @ | g8 efH T ar some Y e & | s=nr
# foram sirar 21
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i = #, fhaa= 3 89 ©ie &1 &9 @i & arT woe
2T ST 21 (Fig 5)

T TH & g (oIl ToF F A 1| Ft Senad He
FA q UF gAY T faenfid @ 8, 9% framee #'a |
W TGN & ey & goF g afen ey, s

Fig 5 COUNTER WEIGHT Wq&%ﬂﬁ,—ﬂqﬂ%|
o= & aeTae AROET #1F 7 IareT gefa ¥ s
2|
F|96 SPECIAL JAW
ZVICE EXTENDED JAW
avew R (Vice fixture) ToNouE — | 4 g
TR Aol aTgEt # RET SH T % A @y o 2, e GUIDE PIN z
HINART 1 FEA THT TeH H THed § aeadr it & |(Fig 6)
g 7 fFR=R 9 siaw
Frw e
forT =1 ger #19 Atg F TFeT q W FAT 8, T8 forera=T #1 g &1 A F THSAT T ST FIAT
FHET g # oY Mg T 2| 7T T gA T MES AS! Fear 2|
fSrr #t 7l daer a7 T = T Smar 2 forerrerT 9l Qo o T foaT e 21
fSmr &1 s fgefin wefier & fgfenr, 2ft, sy o o= e e i, efier, I 7 st
g wre=< [T v & forg & sy 21 =9 % fow = & ol s 2|
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Sarew uwa fafewior (Production & Manufacturing) sram4.2.161- 162 & dsiteea Regia

frew (Fitter) - Aewa s

iR wa sE B arg (Aluminium and its alloys)

SEW | T IS F oA § o fafafaa w1 Fw g g
+ FgHifEw it fmvar @ sEF ST

* AT TN § AW aret TegHieem &t fesr g

o Tyt & W s, forad oo awar 21

THHITH UF et 91g & S araaErEe 8w S 1
TR FT FAX T T-T%3 AT 8 | FqHT o5 660°C
2| 3o 3= fagd 9 ST ATAHAT BT €| AT AH T A U1 2|
R qaT wfth &9 et & | THifEH &1 9T agEe

FRE T Hobor & 1fers eiar € Fife 39 9 &9 &
2| 3aET T IWT IuEOn § Y agd v 2| 3w fafire
T 37 o1, I aaTae 9 IAHT SEATA 6 ATforwT

& Arerm & faar w2
gt s og - T - S T

T (%) (Faw Frsr eng aeat #1 sfewa R w2 E ST
Ffew sregHifeem 2)
GIC fafersta | aer |wfae Harfafeors E)
e
0.1 0.5 0.7 0.1 T, IHT e seaforst, farga gamas, wiom
FT T | F&] H9Ee,
0.15 0.6 0.75 1.0 459 05 |XTe, ST I=T wifth STerer fAmtor e
I | S=aH [S=aw| S=maw 55 FUTT  |ITETE TE ifaofar Iamet, st S
FT T | gfater |
1.6 10.0 FE, IHT HARIEAT AT FATF ST5 FHIST &
ITATT TE forg AT T
FT T | frer aq
10.0to T, IHT g &ATIH ©T & FEAATA T 12w
13.0 STER TR firr # oF | AT, TEATEYT HR
FY TqH | TATT T FIET & forg ITgehr |
ATEAI{eT A AT faga Jamat |
4.2 0.7 0.7 0.7 0.7 0.3 [T, S= IR UG, ATET, AT
deffaw  |SuETRa ey g1 | fowmaT & =2oE =9 @ aw
(CEIRED) f&ar =T gewt # g@ATT A 2|
0.5 - - 0.6 FE, IHT & a9 TeHl & forg ST afaeras
STaTRA forer g o1 wAforT are, faet srgwmT
AT srertfed It gewt
1.8 25 1.0 - 0.2 0.15 |#T&, I AT AT TEATH, TS FIE &
Sefm|3raiRa fore Iuges wrerw e S H@ad
1.2 STARTEr o @1 3= FSIRAT | TF T
[GEX] ERIECR TG
10.5 0.2 FE, IHT ot & AvET FfET ¥ a9 Y
efmm  |SwETRa BIC AT § IJTANT TF A A9AT
A srafes s wfaiy fay arg)
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T F T TTHIEH ST FIH & ATH

«w (Advantages)

* WX H &

o TETA T ATAT Aferew FSTed |
o & Nlaugs |

o FATIF FIAGT emar|

o AT &HaT|

o I= fagd 7 IWT A1AE FHAT|

gt (Disadvantages)

o TN WAGAT (A7 TEAA A et fF ovem 9 Ay ©)

o T ATA TUF qA H ITYH ARl € |

+ AT (Painting) &% ® 7f givwer Sidr 2|

o TR FATC MU Fo2T SAIST &l It FIFhY fawoand o %
forg o W AT Tear 1

o o€ HLAT AT &I S|

o A gFEe ardr e argl

o W& e gl

o IHS AAAT T AHATIT FH B & HRO A& € AT 2 |

o FHH TT B W AR |

Tt @ gegHitem R ag (Aluminium and
aluminium alloys)

Tt favg § Haffes Im g aren o1g €| 39 agd
yER & faww qu €| g srenar OgHiew faw arget &
forer g a2

He7 fagiwad (Important properties)

o UFHfAEH WX H g 91g 2| g9E "AIEd 2.7 gm/em?®
2| aE see § uF-faeTs wnr 7 21

drar o Sas e angd (Lead and its alloys)

o 9@ UHifaEm # Awgdr 7 kgfimm? €, 38% fier ang &
HSGAT IHT ITAR & ITA 45 kgt/mm? aF 2|

o I A TE I fFAEVATST F FRO AT AR & AU H
safeE A € e FT0 g8 T 8arE AT Fan
# famr Sar 21

o 3T A giger & &9 e o sEteE w3 &
farotwaT & Fer 3% afReftas (F9 aTaET Ioh) ST fRaT
ST 2

o o fiy argen # srfys s gfatas amar 2|

o UgHiaw 7 3% e grgett § I=F ST ATAHAr &
farstwar 21

o UgHiEw T 38% A arget § = g =aswar &
farstwar 21

I9IT (Applications)

* T IR T T FAEL a1 o |

o 9T, &F T AT & ST a9 =g |

+ ATEd a9 8, a9, VS T ¥A@d & &< aq™ 2q |
o Waq Ud 9 Rrerw At gg)

+ =fora fost T 2q)

« &g A, fTed 7 o gard AT ardE A gl
o ER/A T I IHT Jads a4 | |

o faerf =es Faa @ a9 A 5% a9 H|

TegHItEA e ang w=fa (Aluminium alloy system)

TeFHI T iy GTg FT alieor S (e gU A e °ng %
feama & fober e 21

S [ T IS F A § A fAAfertad w1 FA AT S

o dran A foEvand samw
o HET F ITEANT 9410
o FfiE UTg F ITART FATT |

HrET AU START H AW AT IeilE OTg & T 3k agd
e =i SaIh 2|

T IR I AT & q9aT & | T8 AT O7g © o 4
AR SFAEIT § AT AAT BT ¢ | 7@ 79 T fUedr sar ol
TAST &Y JAX(H &THAT (8 Bial & | T8 ATfsiferar fhon &
gfeaTe® €| I8 GoRRIC SAd SEgEAiRA sl &1
FANF T |

THHT ITANT 1T & o3t § AT ST1ar 2| g6 ST FleeT
T § O g9 § ot fFar smar 2 1(Fig 1)

drar & s« fr eng (Lead Alloys)

dete 91g
dte grg &4, o, dtar 7 gl & et firsr arg 2 | 7% AW,
Ty et g F FRewr R aae 7§ sy Siar 2|
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Fig 1

FIN4216111

&% (Zinc)

e ad &Y firer g A AeeT & w7 F W4T &t € |(Fig 2)

Fig 2

FIN4216112

IqA 1 3 U & A A oA faforfaa wRF A A e

o et f fogteand oe s
o St frsr angett & ST

AT TG F T TAN AU G FIST FEH q 39 &R
gfotg® aam # forg fFam sar €1 I 99 sed
Fifcedl, AAAATES 1 g5 B @ I8¢ AT |

STEAT STTAT A 1] HTAT AIEH F AT T 2

ZHFT TaAq1® fag 420°C 2|

T T 3"+ B ang (Tin and its alloys)

qE W BAT & T T FIA W AR B J@r 2| AT AR-
gfaaies off | gHET ARTAT & HTT S I T T &
S & T=2¥ off aA g Sy 2

NAAATZIONT & I ATe &1 ISl & Tt & BT & Sl 2 |

IqA 1 3 U & A A oA faforfaa wRF A A e

o fom & fowtwamd ot Swn
o foe Ry engett & W U g ST

T (Tin)
foq FfreTEe 9 e & 9T giar 81 a€ |9 | a9 &7

T & T SHHT Teiw  231°C 2| 98 79 9 Ifis &e
Sfatere &aT are &g 2 |

ater T 3a% B ang (Copper and its alloys)

IeTeY:- {1  atar fieree siar avar 8| foaq 7 @ar fieee
Alee¥ aqTa g | famr, atar, dar 7 ey ddie fea a9 21

IR [ T IS F A | o fwaforfad w1 FA AT 2

o TMET F AT ITIT H AR T e ang
o qte F fagand oe g

o diaa & e 9, ST e a_mEe

« wEr ¥ R g, STt o TEmEe

TE uTq foras dteT AE1 SiaT 37 sTle UTd Fed © | IFTr-AtaT,
i, ST, Jar 7 |
atam (Copper)

7T UTg 39% 9IS ‘AATwEe & aadr & formd 55% datar gidr
2| 7 e & aAdr & foraw 329% atar giar 2|

fagtwamt (Properties)

e AT HAL T AT & | ATST AT HeAL & HTLOT AT & TLET
ST 21

S IE T AT § BT @ | TEHT AT e &l @, I
S WEl 9T U AT &, IHH HLAAT WA BNy 2 |

Iareq we fafemior : e (NSQF = - 5) @ 3w 4.2.161 - 4.2.162 & w«ta faia 15



7 frear 7 =T a1 faevaTs & qUf 8T 8, §9 R a8 wied
T AT g | T Gy S 2|

7% fasTelt &7 garas © | atar fasdl & dad a9 § 9gw e
ST €, T AR ared amg S @ St fastelt & gaEred wd
ZI(Fig 1)

Fig 1

FIN4216121

AT ST T FATAS & a HeATLOT TArefy &, T8 FTL07 3098 A3AY
BT T, T IHT AT, T 18T T FH{ehel TF @<l @< |
3 g F AT B S 2|

At T T araq= 1083°C 2|

ATe T T=IAT IT1h it IHT F TITeT H¥ qaTs oI aahal & |(Fig 2)

ata & fer eng (Copper alloys)

diaet (Brass)

TE G1q ATAT T STEAT FHATH AATE &6 AT & | S T 8 9
A § & 7T 7 o 7 dar o faemen s €| fad &1 Fe
SaH faame gu fiy argett w ¥R #ar €1 39 W e &
AT #F 1 Ahclt & | 8 FeAe qfaeret «ff gar 2|

Fig 2

FIN4216122

AT FT TR ATATAA: HISTHIT LSS T AT & 7 a1
# o STraT 2| a® i st 7 JieeRT w3 & forg off e
AT & JoHT F AT | FHHT T 880 & 930°C #

STETT-37elT T & oI TT-31eT T=AT & Sierer =17 ST 2 |
eqA-1 § AW TAWT § AT A aTel Fder ffrer &g &7 T=m
7 Iy fig g 2|

#@T (Bronze)

atar, fam T atar #t sy a9 Jrar € | w-weft s of
forerma stmar © e & wtar # & or o S | g6 S
AT & AT % ST © | 37T Teis 1005°C g1 € | 7 faa
# FIT ST & | T8 e g geT e & wefifer famr s
AT & | FINfET S se e ey €| wtar e A
F AT & favie wa fob e & frer ong Iuere € | faete e
& forw fafersr T=AT ater FaAT STt €| 39 -2 FIRT HiAT
AT T 9T 7T o F )

e 1 - Ry wwr & graw & ==

== (%)
Rrsreng A= aEr | S a= ELRID
aq

FH Faa 70 30 ata =i o @ frer arget & @99 AfUF a=r 2| @ aae
arred grg Fefdr AfgE eidt 8| 3HE ITANT He 49, 3T FAT
#, ¥feuex & orar 2|

saTfoTE fiaer 65 35 FfdST A & TET TAT FH d SIdT &, HATRAL SRR TohAT
% forg ST €|

qT frad 63 37 30 FAT § ITYH Naet § Ta® TedAT ST & A awar H FHH!
gl ¥ | 7% T WHAT & forg I 2
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Muntz &g 60 40 3 &t & forg sy, afe i wrat & forg Suge & | B
aET AfeE & F RO GET eldl @1 9T ITANT AR
TGS T Bl - R sl § Fd €1
%6 wfer frae 58 39 3%lead | av &t & forw sguge Afshe T Ft F waraw & | e At
Tl FqIAT I I=F AT FIAT AT AT A7 B 1.
Admirality diaer 70 29 1% tin o arret qfyew gidy €| g% qr & el § IR &1 THE &
qT H st &
Naval ftaer 62 37 1% tin THE F I F el &
Gilding fra 95 5 AT § I T
T 2 - e s & wtEr A =
HILET (%)
™ GIEN ST ®ERIH | AT I
(Tin)
o famr 9 0.1 3.9 T ST AT 1 ATAIHAT Eldl & 79 Bv| 7%
to AR Tfaerd, HT qfaerdt qur st faegte araswar
3.75 TEAT 8, S - g =i |
EALH to
0.25
S{SL Y} 0.1 5.9 ST ATHES TAT TR IfAXrer S| ared f@vee
BTERY/ to to
FHrar 0.5 5.5
T 89.75 0.03 10 faafir ger qur & & a & fog 3% A O =
H rar Srar €| se afy Iaw wdur et aor g 2
BTERY/ to to
GIEH 89.97 0.25
TgHTER ferdl 88 2 10 TE JAT T SrSt g9 & forw, sTet a1l gmer #u
§OY T(EE FAT FT SATS HI ATIIIHAT Bil & |
T &1q
CIEIRIC 85 5 5 zq% QU |t sefaferdt T Aew o9 & St 2| dfF
7T FH AGA AT ¢ | 37 a1 Hig & | A0 1w 2 |
g1g (5%lead)
e 74 (24%lead) 2 FH AR aret R & Iwni | et stergade e
& 7 &t | 3o faafar shanga 93 8 |
Knicd

Iareq ue fafemior : ffew (NSQF =¥ - 5) : st 4.2.161 - 4.2.162 & w«tta i 17




Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - Aewa a&-r®

v E 4.2.163 7 gataa REia

AT #T, AT, AR ve gaae At (Installation,maintenance and overhaul of

machinery)

SEEW [ 3 UG F A § o fwAfortad w1 #A AT e
o At &Y wamoen Tty

o wEfiAT @ srgRerr fafy

o AT A stawethen fafyr

A= #T =9Aw (Installation)

TofiAT = Tt wed fF f&fY 5@y @ -
« mufe &1 {7 (foundations)

o ffET ug wm=R (fitting and moving)
e gHAH (levelling)

o I FIAT (testing)

w3t #t e (Foundations)
Tt AT @, GHY 2= T fRutr F21 F F Fed € S gefta
&1 AT & F A1 qeii= qeetfas® ud wfasfier s &1 o @, gfta

TS F¥d T0T T4 a1 &7 (49T &1 T@r 1A € o 39t ey

w3t & AT i THE & U 2|

Tt &Y w@aAT F # org A errawEredret ®r e @

ey -

o e Aol it &Y T TTEe a% AERT § g wyh &7 &faw
wfaefter WX #F T'T X g% |

o Hafiw &t i 37 ave TEAT AR & ST TR B F AT
3 TR & WIa FT T |

o IE TfId AR % ®ed Ft qig T |

I3 wd @ (Lifting and moving)

ot ot foree e o =t o forg etgeed, S 7 o ot ITehoTt
FT JAT 3T ST & | Wit &t 2rg (Taew 2) TR H Sy
forar ST 21

afent (Levelling)

HoftaT & wrfia #¥ & forg st e T stfa stavas &, st
Fa o¥ Wl S & da Fa @A ey | e o wef g
& I=T TSI I wadl TF g 9 AT Far 2|

HofT ¥ oaer e % forg o ITsheurt &7 ST 36T ST &:-
e a5oid (T & a7 faha) (steel wedges)
Aafent =te (levelling blocks)

St & (jacking screws)

T AT HT TAT T 9 & w19 et dfET & @y fiv v
IHE AfF &I 9% AT A € | S #XE d5eE F uesee
farer s 2 | o fF wefia avatE & 7 stguwr a3 @ o@ad &t
ST T 6% 1§ TSI &1 AT & |

TET AV & ATl AT ¥k & forg Af¥Ae Sl &7 THT FHET
TR | (Fig 2)

Fig 1
9 LEVELLING OF CENTRE LATHE USING TAPER WEDGE

FIN4216311

Fig 2

LAMINATED PACKING SHIMS

FIN4216312

7% fST FEET dew | a1g v @ o 8T el A STe-STe
IS (A1) BT & U 37 BRIAT F GUHHT FEH FAAT-SeqT
AqYerg &1 wEET 9T gy 2|

ST AT 1 A (o & (o T TG [T STTAT &, el /i %67 AT
T 9 T TE FAT © Afew ROl AT AGToT At q¢ it
ge Wedl €, 38 Ya Wi Ft 3o gtge 9% av A= F3a de o
srar 2 1 (Fig3)

a9 TelT # 5T & dafert & & off semr gt 21
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Fig3

WEDGE

LOWER PLATE CAPSCREW

WASHER

ASSEMBLY

FIN4216313

7Y Ft AT & A 7T § o daa e san €, (Fig 4), e
T 3 F B F LA e T AHT THIF & IAT AT € | AFH
HAGAT Al & TANT & o, Ag=e¥ U FEAATIT wefiAi
AT & SATAT & | AT & Tearadt A H AHA & forg wefie
& AR AXF HHe T At & | (Fig 5) Hidie & T 3
AT I & daet H AS I AR

Fig 4

JACKING SCREW
IS USED
ONGRINDING
MACHINE BASE

—
FIN4216314

Fig 5

e

GROUTING IN MACHINE BASE

FIN4216315

T AT 1 aie A aga & «ff ater star € | 39 9 § weie
I ATeNT diee & ool AT STraT

q3eroT (Testing)

weltw wteTor 7 (Testing machine tools)

ST T W o ot 31 © Ae| T ad % 9 qel 14 qe! H |
A IEATEH o (oY TS ATATIF © Foh T et ATl ol (o TRI&aAT
F ATAT & AT A WAL & FFEeeT arar B AT A 3 |

T e A (Acceptance test charts)

A gt & AAiaT a8 TLHeT07 @I THET0r A1E & AreAn &
¥ | Sred % s=aw 3fe &1 aar =a @

3 TSl HT a8 AFLAT T F1E o ALl BT Ff AT &
GUHT AT # A, 3Fq: IJg & @ &

+ FE AN & T ¥ faga 7 g2 vl

o g% ot forfy & di & ol g2 avl

o 9% T AT T IATGT HIAT & |

3w () = @i W | e 8-

o Faferr

o STfieE e

o WU qErETr

Aafenm (Levelling)

#oftr g i & 319 Ade T &I a3 T afd A qerear
# o & ST =ity 7 9 dad & T 91E & AT | 9%
foar T =tiRu | &% uw ¢ wefim & Y famtor 3 @ dafomr
& FdqTd & |

st wher (Geometrical test)

70 ¢ ¥ gawaw wafie it s staen § adveror R strar
g, g9fiT 9= SItg 9 7 & F 7l & Wigeed @t It i %
TN TF FUST FATAT AT & | 37 TEq0 # 7ofi & A ot
IS & =1feul

TH T it FA Q 92 g2 Afvaa s & Fwfm &
Aafen g e 2|

w9 93teor (Performance test)

T THE FT qA I9 A gt {6 aRegear F dta & forar
faar ST 21 e forg wefier aare € &)

TE AT T THST | fobaaT St €, 7 g &7 Seanae fFhar
SraT @ s forg aefie &1 a9 @ 8 s dfhemd T€ 8
ST €

HIf &Y F1F FIAAT HT AT 7O R & T 7 FRar €, 7w
F wOT q¥ oY Y war €|

o HEAT T FT IHT

o HT gA FT AR TF T (S(a)

o T wfie ud FT W TWE

o T AT FE T @

o TTAF (ATIET) & FIAAT

e = (Test charts)

terr =TE 'Y uE wefia & forw wefiw ftar g swmer star
| gaE qveror @At % A, e, o, srgee i w6 e
wg s fader 37 &t €| 7% 3w & forg giaamsms e €|

Iarreq we fafemior : e (NSQF @7 - 5) : s 4.2.163 &/ weitte i 19



FrmerTer @iiweor Tderor (Periodic acceptance test)

I g & 7€ erafera fa sar @ & ae @ Sita #v At
T HIA TG 7F &1 a9 Y dAfeh AT LU ST el A qLl At H
fermtor &< | Wl g |t ST F S F FAfor F | g6 Feor
# wofiw &1 fafdad @ & stfes foar 7€ gt =nfew | wefie
F1 fAeror FeaT =1few ud ot qred ge, o &t I fomr 3
faar ager A =Ry

freraTfors e adteror @it & s arfer (At 7vw)
T T T GETIA o A< 6T STAT A1y | 7efe gt & arfia s
T & STATAT WA GRT T ad | a1 GHT A FaH
ST =Y | IeTET0r AT Aefifr % weenq afe ok fafre
F aTe¥ fAaed & av aefie & grEar v weelw fomr fft faera
% ofrer & At=T =ATfRy | Aefi # T A g2 E o a e & FRow
qqT T AT |
sgea fafy g wefim @& el vd wevia s smar 21
LT ¥ w#¥ (Types of maintenance)

fraffa stgzer (Scheduled maintenance)

A< srgeT e (Preventive maintenance)

FH-ST3 LT (Breakdown maintenance)

sfaer g% T (Predictive maintenance)

'ﬁ?ﬁ;?vr AL (Scheduled maintenance)
3o frafaa sgeer of #=a €1
Iearash A & fae el & afdw o % forg fae aifafafer
FIAT AT(RY |
) A ST (Ferhara)
i)y Fafia aeor s
iii) fafSrsr vt #1 aEse Fer
V) ErE
V) Faasfos stagem
Vi) ATHA UF TR T
T &3 g ey srgeeror a@fks wefie % =ford ud wele & =i
AT F T & AT & |
TH T & SAITE IJTHIU & G B B bt © |
frerfoa sTgeeTor o Soame sege & &= | w8 foar srar 2 |
fetes srgRator (Preventive maintenance)
HIT & AFSTIA &l Wbt & forg FTrer® srgetor fberm stan
gl
FAMR o @ IR aew A srAfUF weT 7 IW Fed
g #t fafad adeor FT ger Sar 2|

ST % fSEAT & I ST{aw HA GH B & [ a8 (AT
T &, oaa dwered % gwraar 7 81 AT €

fAtere STt T gt 399 T2 & “TATS & =07 1 (e
%n
HARA, T TF GG Tl F1 &7 AT 2 |

s sgRew ® Wew (Importance of Preventive
maintenance)

At ST 57 AW & FIRO ATEIF ©:
geleArsTt & AT
7fRTe v ITFIO & @ EH F AT 2 |

I & STSTEIEH FI FH HLAT & T THS & TF &l FH HLAT
2l

I dT B & g ara faxie e & Tawar 2|
ALV UF AT & @H H HH HAT © |

A & TEIA UF HESAAT F q@1aT & |

AT T IUETT UF @@ F FETaT 2 |

I & TS TF UG AT B FH HT © |

fordt ot @wET &7 geT ©9 A9 @ 98d qar o S 2|

FHSISA FAIXAW (Breakdown maintenance)

3 HIMLATHE LA AT ATATARTA AGLE S Fadt & | 79fiA
T dF d%F T AT ST 2| 99 AF g€ 9 T & AY| F T€
A | € AT & I T & oy e €| = 7 3qF AF
TS UHA T S T A&l a1 S1ar 2 |

FT JHET etar & | gaferg feft off st it srafiwar & s
ITRT UF ITHIV &l AT Teal &F AfGe & A7 F1fey | a3
FEA & FATAT, FHSTIT o HIT WY STeg AT evrHT =1 e
& wisr & e 7 & |

IYFLOT & FARSSA *T FWO (Cause of equipment
breakdown)

s {5 gT I & age qgt |
HET ATE & I T Foic H FANT 7 HIAT|
B FEF G qledst HT SATST BT, AT G ST AT |

SYFN & TEd G¥ ST 7 4T, FATHTLOT TETST 37T,
IUHTIT IX A (AH IHT AT 9 T Bie T |
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AFSTSA AL & g (Disadvantages of breakdown

maintenance)

ITET Ta AYFAA AT TEH &A1 qdT 2 |

TE I ITFN & (oIT ITIH AL & (o HIaTieh raer

ST § 38 & T 4 Rt &1 & 39 3, Fore, SR forfer senfR |
FHATRAT &1 9 & ITAT & 7 gl

FAFTTSA AGIEIT T WaF: Jqeeror & qqa aw
*. 9. AHSISA AFLEA Ftas srgRa
1. THH FHSTSA (93) B F a7 & ALV AT A1 T TR AFSTSA & Tee AL AT ST ¥
2. FAFSTIA HT UHA T &g T &1 6T A1 2 | FAFSTIA Ua & forg sormer e s 21
3. THH SR AN (TET) FH o | TR SREAT AN AfUF et |
4. 7% [ATGAE & qaTHT A8t & oA S| 7% JATGAT T Tffafer & s 2|
5. 7T %, gigeed, W fawe enfe U & 7% 4 ITF & oIy I ¢ |

forg Imges & 2|

6. TAE TG G ST & 9 TS <15H AT o 1 1w € THE THA FF g 2|

wiverE® s (Predictive maintenance)

AL % At Fefeww 7 fAaTee et 3 & forg araer
& AT AATE FIAT TLAT & | T T8 AT raeass & 5 wofir
& fohe a1 # FT GTET ©, TG WO K TAL AT SH BT AT AT
T € 7 fafua srgeeer @ g o 9aqr 99 S |

Hirerga® AT |, JUHIU A Aaedqr F At Star sar
&, 59 S & forg araedier g3 &1 ST 3T Sran @ 99 dEwe
AR, o T AT |
ITHTUN T GTET Ht T FagANeT TR &1 TEg & =T SATAT
3

qo7 {199 I= (Audio gauges)

T fasiwa (Vibration analyzers)

gfireregs e (Amplitude meters)

TrERIHEY (Pyrometers)

& e 3ATte (Strain gauges etc.)
S o T dEAfer JTHION AT 7T F AGTEA AfeHET
g1 fd aua 9 9efier 7 uesede avwd #¥ 3o Sar €1
Ff afR=rem & gwa 7efie & st sars st € ot ae e
F1 gus & | A ol srafis & s € av g e w
g ¢ | [ et & et A & off Wi T & S|
fRarfr =1 qar =er smar 21

T gash gt e wefier oot &t afd| #ret i agr dar €1
o 79 % WX & FT 9T &9 & S 2|

SARETIT FRF & AN TA SUHLVT 6 TH, IATEHAT TF 01T
¥ & aren awiE (Effect of maintenance on machine
tool equipments life output and quality)

HI T STHUN (o6 IH o AT AT FRAAAAT H T AT & |
IEATEH AT IUTETT AT &1 & | AT G HTHIT 61 [0t
=T et 2 |
FI {3 IeTe ST a8 St € | ga g & 6 e
ft =e ot )

st sgRere (Proactive maintenance)

SR SR F1, A sgeer &1 uw ga § foew
#efi % fawaaeiaar ot @ | st e &1 987 352
STHTV & GRTHT HT AT FAT & U 3G qeaferd aaensy &0
3T & q IAHT ITAN FIAT 2 |

TE AL B &N T & HI T JTFHIVN & GLIET HT TAT HIA
H Ud 309 S aTeil TR &7 (A7 ¥ F fore €| aw uw w="t
T & qsfa off & F=ifE e el o w5 afie # ' e
F weet giud #T 3t & ud I [y ff wofie §9 8 & e
§g adr |

wiafrarTer® SR (Reactive maintenance)

7E I ST srgeerr fafyr € | 37 fafer & Susor it strer, gamn
T FEAT A A% AL ATAT & T % a8 ge 7 oY | 37 fafey § Ioawor
fomT faeft SraTart % g ST € 9 q9 d% IoET a8 T@ar § o
% & 73T 91 7 3 97U e R IATeT g aiar € | 56
AT YA T SIS CTEH Fgd 9¢ ST & | gIar &7 o ey
I AT & | FfAfhmeT Sgeeror 39 el 9 AgFA & Jet W
w97 w1 7 &7, el U FF qARI FT SUH &, &l SA1aT
TET FEE™ ® T M 2
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IEEA W AFSISA AW TH (ARE AR T A
(Importance of breakdown maintenance and
preventive maintenance in productivity)

STILETTT % W &l HILE & A IcATa & forg Iufera 7t faharr
ST @t © | fore ave s &'d &7 ST et St & | S ave
HIF TR 7 AT ST G GIATA o STt € | 7% erafena
farerT STTaT © o T Tt 9 & THAT FW ST AR J Iaad
F e T@T =TT | TET AL F AN FTH FH AT &
S AT AHSTST AT & AT B ATl & |

FITETOT T WA (Purpose of maintenance)

FEA ST FT T ITANT F2 & F IeImes & e aret asfy
ST 100% FRIAHAT & AT G349 Fad <& | gfafe e
F &, qHIE &, q T &, DS /S T & SIET a0@TG Y
ST 7 39 X I &1 AT & I8 A ATl & | T F@H | T
AT FIUHA F THA TA & [T FILE & IoF AAFT
H AFT BT FHAT & 316 & 1 FEAT 7T 2 |

staeettent (Overhauling)

e gfeat srgae 7' giafeaa oo & &3 oF e &
frrfia et &t

fieee & forg @ai-32 a0 &1 ST F3Ar =nfeu | At s
foafir & @9 we & uF IR Sae- e & e &eAr
=ifeu |

Tfe ez @i foaRar & @eaivr & o9y &F /v qat 32 a1 1 =T
FAT TR

doT % aATd i Y A1 7IE § =T "Ry | afe rawgehar &t
AT T H TS Y |

ST AU deC & Y, UF TATE d18 a1 31 AT FY T TS
|

AT HT 2 A7 3 a7 A Th ¥ ATaLETT AG9T He |

oo farelt foarfRar &t w9t oft Fuiae & gar & | a8t w
ey T FHET % ga1 & 9y & 0 T @ o ol &
ST & ot @ | 3% AT & FHEES a1 A7 g Hgl & F0 T
T GG FO W& & At fofr 9w e " @ o famfir
F 3@ T AT a1eq F @IT F T 8 |

Ty et featie i aga gqo Rrdt i aramae |
@A AT |

= ud suw & = (Types of belts and fasteners)

SEEW [ 3 UG F A § o fwAfortad w1 #A A e
o =T F AW T THT

o I | qAE FAT ST @

o I | q9a F& S A o @

o A= TYHR F AW T TFR |

= & 7 (Types of belts)
HTHTA: 9t @9Te & forg 9 STh1e & el 1 9T T
ST £
e a2 Flat belt (Fig 1a)
41 aee ud fafay 4t I V-belt and multiple V-belt (Fig 1b)
g s Ribbed belt (Fig 1¢)
=2 9w Toothed or timing belt (Fig 1d)
fors a2 Link belt (Fig 1€)
farefy fafire dee #1 93 9% T1el sguTa, #7 gL, e,
AT, T T AL T ) A Fwr 2
f-a= (V-belts)
ST T AT & ATST H G FH Sl & ad df V' dw F T=AT
fohaT AT S| dee T Y@ & d=9 A fhect (gAT SR BIAT & |

Fig 1

GEERN

MULTIPLE 'V' (b)

N ﬁm
)

FLAT BELT (a) V BELT (b

=

el T

TOOTH OR TIMING (d)

RIBBED BELT (c)

LINK BELT (e)

FIN4216321

U & THW (Types of fasteners)

TelitfieT =T & dus & @y A dee dust &1 g G
ST 21

22 Iarew ue fafemior : fee (NSQF @ - 5) : s 4.2.163 & ddfia Rrgia



qET I qw quw (Wire type belt fastener)

Fig 2 # 9TaY 2137 dee a9 @ 74T &, I8 & dded A
H 9o & e €|

Fig 2

T

‘A’ IEY s Suw (‘Lagrelle’ type belt fastener)

Fig 3 ® oiifier cer 237 doe Se fIamar 7 & | g6eT ST
AT WX ATell STE g 2|

Fig 3

FIN4216322

FIN4216323

I JuF (Yoniew a12v) (Belt fasteners (Alligator type))

TefiTeY THIT &7 §9F T TART STNTN | deel F shed # forw
3T SITaT € | e o wier sfiet & a9 91 2 | S des &
sftet & ey S @ e 1S:513-1973. 2| e =t 95 gema
T T S1ar € = IS: 280-1972 8| S duat & Fig 6 &
famer o @ we fam & f&fy Fig 7 7 e @ )

Fig6
FASTENER
©o
g
w0
g
ALLIGATOR TYPE BELT FASTENER %
fogte femor (Specification)

dgat # feomga (ToAm), i @, aw 7t #@lers ud o
qfeme &t 7€ 2w | fammar @ € 1S: 5593-1980 & AgET |

AFTA LT S quw (Jackson-type belt fastener)

Fig 4 ¥ Sa eET S 9% [@mM@T =T &, 96T ITIT
T THE % Fed A A TI07 &A1 Srar 2|

Fig 4

FIN4216324

FET e Y = §4F (Crescent plate belt fastener)

Fig 5 ® &= ThTY &7 e auh f3amar i@ & fSraswr s
AW Foied WX | T fFar S |

Fig 5

FIN4216325

"CRESCENT" - PLATE BELT FASTENER

Fig 7

INNER PRONGS

/o
=
FIN4216327
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Table - 1

Fastener Thickness Metal Point Approx Approx Width of | Pitch
Designa- of belt thick- depth overall overall bar of
tion ness width depth prong prong
(Sheet) t, Min
P, W D P
15 3to4 1.0 5.0 18 13 25 6
20 4105 11 6.5 22 17 3 8
25 5t05.5 1.2 7.0 25 21 3 8
27 55t07 1.2 8.0 29 24 3 8
35 7t08 1.8 9.5 32 30 4 10
45 81t09.5 1.8 11.0 38 31 5 12
55 9.5t0 11 2.0 14.0 48 40 6.5 16
65 11t0 13 2.0 16.0 54 41 6.5 16

Fastener designation

Pin in size mm

15,20,25
27,35
45,55,65

2.64
3.25
4.06

sw a°ra (Belts tension)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e
o SRl Bt AT FN T LA Bl &

« IRH F qAT Ft P TR T AT @

* S FEA § AT THF FT 0 AET &

* I TTET FT FTHAAAT T T & (7 et AZTIYOT HILHT HT JAEH &

* 3w gEa | faetwor sw feg ave e s @
* SR FT TE-TGE TS AT FA 63T 1w

3w aa (Belt tension)

el T GTEIA Tootl & FTEad Jootl e SITI0r a i Sl e
% foru 3= & ammT =Ry, oaw & s a7 =t
1T dee 9 A H TN AH B FH FL a1 ©, G dC
& T T F AT FARC | A I F qqTa A AT B AT
arfeul

ST 15T ERT AT &1 HATAT AT AT & 79 dee a1 av fa=r
gAT AT € AT 6T e et & | F7 (e1ge) A A (TH & T
& @1Ee & (Ts) & atar T 21 (Fig 1)

Fig 1 SLACK SIDE (Ts)

FIN4216331

TENSION SIDE (T,)

T T (Tension ratio)

TEe (Tt) @1se ud et arge (Ts) & AqaTd H a1 SAgard
Fed | (Tt/Ts) afe a1 YA T3 ATES T Selt AT &
STET E1AT & AT e ST SehY ket STaT 2|

AR HSTT HT Sk & TCor WY TE &f qrar 2|

T F1 G (Adjustment of tension)

S & It (IR F fiw @ g fftaa et € q@ dw wv
AT TS e Agfera faam stmar 1 (Fig 2)

Fig 2

FIN4216332
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S Ioell & T A7 gLT UF AT Ael il 8, ad aeel & aard
F USSIRCHE & &l AeS & 781 |e {har sirar 2| (Fig 3)

Fig 3

FIN4216333

Z

T =7 (Arc of contact)

d T gl & drg § J9 49T A & forg aqrE g Seafuw
STAYAF © | TA AT HT SATAAL ae€ T o & THHE &6
e q¥ fAeT #=ar 21 (Fig 4)

Fig4
DRIVER

\\ e
) - O—f=
s

f L \\

SLACK SIDE

FIN4216334

AT AT FHIT SATST & AT Toolt AATAF T ATV SATARA
At 1 (Fig 5)

FIN4216335

I gaAan (Belt efficiency)

SR ® =T & T & fog e faget # e & |

TRY -
B A &1 oAl I AT deet HT TANT qel FHAT A1y |
afy gieerat & i A1 g8 F B F FLOT AT FE TEl
THE § TG TRl (HAAT © ad Al ool Sel Jooll & ardq |
e St 21 (Fig 6)

FAfF qE & FLO I FT qF AT FH &1 Aar & oo

& a7 fardi & srafas g9 9o deT &1 9T @ St dw
faafr aew (Sfaw) #t &7 % 34t 2| (Fig 7)

Iarew ue fafemtor : few (NSQF @ - 5) : srwrm® 4.2.163 & defa fraia 2

Fig 6

FIN4216336

THE USE OF A JOCKEY PULLEY TO MAINTAIN CORRECT BELT TENSION

Fig 7 .

FIN4216337

See (afEFa) grEa F TAN TET FAT AMRY FJAifF doe &
AT T [EATHI a1 & faeg &1 FAT 98aqr & g &
el 8 T @ d Wiaga 79 9sar 2| (Fig 8)

Fig 8

THE EFFECT OF GRAVITY ON A VERTICAL BELT

FIN4216338

T aee g9 | reit @mge (Fig 9) Fu¥ &t o & =i+ =Ry
T Ioelt & i A Fg A g Afwaw g arfeu |

Fig 9

FIN4216339

V' A FTET & aAra 1 79T (To measure tension of V-
belt drives)

TF aee Ifar 25 mm =eTE & 9T & e &t e & g, S
*F %5 W J & aad 39T § FIEE U T F S H AT
Fea fRrfa & 0.5 mm fFeafea sl (Fig 10)

Fig 10

FIN421633A

o1



FHE T F JoAT FL QU TC a1 & (39 1)
afe a8 a FAAH FHE A § FH & dl dee T3 B FAAT

2l

7fe a8 a1 ATAFHAH FHE a & SATIT & AT, FTIT ATIAHAT

g rfers ege 2|

3@-3@ T A¥FE FAT1 (Care and maintenance)

Jeetl & B H T deC B ATedl adl § §T @ AT AT

eV dee HiEw F o ffEs @ q9 3@ a5 g JrfRu|
asft St it fafaer V' awe gEa | 98 &A1 3Ry 7 F
Tl ae 9 |

T q9T I 9o S5 & a1 &l AF4T IR T S HIAT
TR

ae€ & 38, U T I S T@AT ATy |

dC & A9 I@ d¥e FAId FEAT Ay F e g

feorT gar 1 sTferaw 7 FAaw & 7o o |
e i
VAt & forg srgge faetae @
Vaw | Bier s g fagaer s« Kg V- BT we s feta s« Kg
AT RS SERIR) AT RS SRR
7.62-8.13 1.08 1.54 C 19.05-20.32| 2.0-4.0 3.81 5.44
A 8.64-9.14 2.0-4.0 1.14 1.68 21.59-25.4 4.30 6.36
9.65-10.67 1.32 1.91 26.67-40.64 5.00 7.72
11.68-17.78 1.59 2.26 30.48-33.02 7.71 10.91
11.68 2.00 2.86 D 34.29-39.37| 2.0-4.0 8.6 12.27
B 12.67-13.71| 2.0-4.0 2.22 3.22 40.64-55.88 10.00 14.09
14.22-16.25 245 3.53 E | 54.86-60.96| 2.0-4.0 14.54 21.36
17.27-23.87 2.81 4.08
17.78 34 5.00
A A= F ATIAN ATHAT
THAE FROT gURA g ITER
o FT fhaerEr FA a9 SEIERCHE RS
w9 ST g ®1 T s
IR LA C I DIGECUEC]
et T & T
T S GO AT AATeH FoAT EATETY STl T JINT FY T A0YT THY F JAhe HT
T & FEHT T TART FY | A & ASH HT HH FY T o & AT &
s &er FeTg | gfeet &1 @ W@ | @XE Ifed Ff agad | e
TET gt TS T FAC | TE A & b qt e qame dqar
IELY dcdl HT BT o &, Th JAF acel w1 T F |
T 9T SAfIF A EET
o2 HT ITAAT gfeerat & &= ATESAL AT WiAT Tooll T ITAT &< |
T sty ot 31z few ¥ W e e |
FETIAT AT
I HT GAAT ST IY AATTH A &7 Jg F9d % grea ¥ a7 92 9 THE A &7 AESaT
TET d¥e | 9% A9 T a==T ATITTAT FT TANT FX | S HT AT T AT |
qATHF TRETF A0 a BT

26
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Sarew uwa fafewior (Production & Manufacturing)

frew (Fitter) - Aewa s

T 4.2.164 8 gt Rreia

f-degw, @rw ua et (V7 belts and their advantages and disadvantages)

IqA 1 3 U & A A oA faforfaa wRF w A e

o =T F THR T TH
o 'V A F wrEe (W)
o 'V I FT T[AHL
o 'V S F TATREE AW

V' awed (V- belts)

'V I FT TANT AT 79 1T & 9F (el & ara & ger
FATIF FH 8T, % V' dee § dee q Toel & a1 Jabiar I Fel
gar &, 'V ae fer 7 g g, gafoe st e v
g=re oft gtar 2|

V' deE SIS Flel I THAT ATHY T ST &, I§ HE AT
HIFGY FT a7 BT € T o< H1 AT Sidl &, TE Uk qHIEr
H UF ST AN H G497 ST & | SN e e Vo de
Figl # f3am germ 2|

Fig 1 ‘ w ‘

- 138 |

gy
w74 A e/

V' 9 gEa & @ (Advantages of V-belt drive)

g He™ a1 &, 3d: SHH Jaemd &7 @ & awg
ST 2|

7T I TWE ITANT H AT & et grga¥ T gread Teol F
= & g w9 &

FH WG F AETST &l 2|

T & FH FATET a9 I¢ Aex 7 faafar o aqma &7 Far
g T TE HT FH FAT 2

AT & FGAT ST ThAT & T AL 1 AT Gobel T 2 |

FIN4216411

V' &= 1 aEteer (Classification of ‘V'belts)

V' e atF G | afiga T8 £1S.1974 & siga A,B,C,D
Td E /| 'V e & AIHAA et wior 40° 2|

Vaw dTdgda 1L ® ANTA & E aF & YW Argel dr
AHHY &7 TE T

|- 1
HATRIHTE A <t BULE G
TE e W (mm) U)
A 13 8
B 17 1
C 22 14
D 32 19
E 33 23
faftrer fmtatet grr 2= o & o e @ a=
A AT FEh &, T (FStT) 79 At wowwn
Aetg Atam % forg S w9 AT Sar )

1S.2494 % s V' s #1 fewmgw (Designation of V-
belt as per 1S.2494)

T OIT F IRUTAT § V' S gA1C A1d @, AR s
g 9 A8 u" FWY (IS: standard) SgAR|

SEia)
C 3048 1S: 2494

C V' e AIAT FiE

fomT aare & fafa § arfeeer e awarg

mm # |

3048
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Sarew wa fafemior (Production & Manufacturing)

frex (Fitter) - Aewa a&-r®

3 4.2.165 & gefia Reeta

V' aw, T (a==e) @ fem (‘V belts creep, slip)

IGAW [ W S F A # A famforfad & # At g
o 'V AR F FEETREF STANT

oV aw & w7 TR

. A= 3R R=w

o G = H TATE AT FLAT

o I T FEATAF IT=RT (Use of commercial belt)

eT AHTAT TaTAT & FAT GAT TR FHAT & A 3T ATHEN HF AHIAL
T § g &g HTH AT & | Se Fea: T &7 T AET AT
& T ST BT TATET ©F & HATAT T & T TXee e it e
oft F3d €| Acel F et T TGTAT AT & F Toel & A= § T3
Sff gidr &, ATl &t TN ST ATa99F A8l € |

3T Toelt TTTAT ®, See Toel T 1 ATHTAA: U &1 3o § =reman @
(FwTe TRl | o & fRu #), dce & | o F b A o
Faar &, forad & g oo & o sgar et @ (Fem=ay o
# grzax o & faadia o ), wfq & e & A &, s
ST U IITET & ST&T dee il WY 31 STET 9¢ o ST & forg s
BT ST 2|

FAATAF deel H1 TIN5 SUHUN § o Igeey, e,
arfenT wefie gefe |

= ®1 #7 F f&w (Creep and slip of belt) (Fig 1)

et T STE Sog AT & ot A€ FIETNT Joet | o qTeh T I e
T f3a Tl T BIeT 817 &7 Ta HT & | I [ T8 &g,
e e, garted g (=) F1 drer 7R &, 5@ de #1 #
Fed €| A G qee X e Ay g At Ay off srferw g |
o g AT F AR doe A fafa garg v 2

Jeelt q9T dee & WA 81 aTell avhd &S & aredias a
feerT Feamar €| fEw 1 gwTa, ot & ST w1 HH Hh AT
A sremgde T T, 0 AT ST @war €| R qur
HYTH ET & FHO AE g T & |

Fig 1

/ CREEP ARC
[ [T T 1
SLACK SIDE — /_‘\
DRIVER @
TIGHT SIDE \\\/
\ CREEP BEGINS HERE

[ T T T T T
ARC OF CONTACT

FIN4216511
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I AT (Belt dressing)

Jeelt & #A8 T, A6 & AR Fol /T8 & HROT q97 T
ST IF Bl & Foresd Feraey dee g@ S1ar & vd T g
AT T | dee F A=A AAT % (FSHET) & b a9 & forg
Zaa ST #Y ATt @ fored IR srurEr |t TeeY #f o #
ATARE Hde I¥ T &, St % a2 &7 Ihe F9 1 &187ar
agrt 2 |

U e A XS T FA W g (Fig 2)
e L = i dc & aErg

D = &<t Il &7 &A™

d = B geit &1 A

Tl qfeerat & ST dET A gy

D+d 1
L = X 3—+2X
& 2 7

X

Fig 2

\ X
I |

FIN4216512

] 9 gEd (Cross-belting (Fig 3))

aff, L, = & dc & awang
C = o<t Ioolt 1 aiRfEr
c = S el @ gk
R = B Ielt 3t from
ro= B el @ e
x = gfcadl & 7= F F0 B L0

f, L, = %+%+2\1x2 +(R+r1)?



Fig 3 THFUT S g2 (Right angled drive (Fig 5))
39 fafyr # st gieemt &t qwator o a1 R e s 9w
TATAT AT 2| TqH TF (e sIleal (rfd #§ Tor ga<r
aRe afdsar fRafa & &y 21
| X | § Fig 5
TE aw grEd (stepped drives (Fig 4)) e Jg N
T T % fErvEe F STeT-3enT #fie 9¥ I & at a8t %
TR FF Tl H1 AT FAT T €| 39 Toolt A 3 AT 4 &
Bd | Ieil UF gAY & faud fhe aidl & | It § foras &
gid &, Ia-T & &t gt &1 A7 Gl € | TE AT e g B L
ave & gt 2|
F|g4 GUIDE PULLEYS
STEP CONE PULLEY (DRIVEN)

BELT

y o

T 17

FIN4216514
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Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - Aewa a&-r®

v 4.2.166 | getia R

Fafert - #afert & weR (Couplings - Types of couplings)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

o FYTNAT & THT AT
o FATRT F IT¥T FATT |

g&EAT (Introduction)

HTHTA: ATFEL 6 AIE & I(Th T S0 OF Y & gav faw
a® faam Srar 2|

73 7€ T (T F & AL FI T )FARTE AT (8 10 m), ARt
FT TART SEALTE T8 7T g |

gl RO & e giawT g 7% @ ket F gwRet F wafer
& ATEAW & TF i & G I A% ATSHT AT HT ST (b2l
ST |

TR (Types)

9ITFe FAFNT e JaTY &Y &t & -

1 s AT wee AT (Rigid or fast coupling)
2 ®% FAfert (muff coupling)

3 Wt wafert (Flange coupling)

4 s FaferT (Flexible coupling)
5 fa= gur wafemt (Pin bush coupling)
6 =9 FAfelT (Chain coupling)

7 fiax wafeir (Gear coupling)

8 wrgeY FAferT (Spider coupling)

9 @Y Fafer (Tyre coupling)

10 fire #afert (Grid coupling)

11 stiee &9 Fafert (Old ham coupling)
12 % Fatert (Fluid coupling)

13 gfaade Fafer (Universal coupling)

1 Rz a1 wiwe #afert (F31R) (Rigid or fast coupling)
T8 T (% FaferT & a7 TTHel & @19 F3IT @Y% & ST & UF
I & HeX HIE AAA AR ST 2|

Rfsre Fufer F ger wae &

o A WS Faferr

o Oxfara wis Faferr

o 39 AT BIE FAST FAfCAT

e HE FACNT

o FHuE/afteT wafenT

30

2 ®% Fatert (Muff coupling)

% AT i FITeT fig 1, § 9Tt & &T Fi4 o1 stiedT &, 39
TR A AT &HT TEEH AT AT 2

o & foags, 9% Aidl & "W § ®09 9 T F TF AT
T STIEHT FSW FACAT TS ATAT & |

Fig1

GIB HEAD KEY

S f

COLIER

;150
I T I
|
3
o
|
T
o
wo |
S
|
|
| |
o0 []
2100

e bty 10

MUFF COUPLING

FIN4216611

3 wi= FaterT (Flanged coupling)

7% THTIOE FaferT & foresdt STt aatfae G smar & | gaw
3T UF G FE AT il Bid & foras ol it 9% U
Foft A7 TRTEAT & @ AT AT €1 A wRel &% B 0
TS TS FodwsT &1 SATHA-ATAA U & L@ | @1 AT 2 | olad
ISt &1 7€ Fee Hf TETAAT & UF gAY & FHHT AT A1 | F
e, fost # 3% yae & fire e =ifey omd F uF wi &
FAY X T HAMRA FC qF |

3.1. ¥ - T FeAvAT ATeAt FetwA wAeT (Fllanged coupling

with datachable flanges)

3 TTET & AT |, T AT 1§ Foi1 H1 AES & ITFE & HiAl
¥ ST ST & | oY AEHE & fofg T Feivsl § ST
TET AT AT & S gAY Folvet H1 €@| | e fFar stmar |
(Fig 2)

TAH A2 7 diee % A ToieT % aTeX el g wed 8, fad #ig
FHeAT B F TEATEAT a1 L&t & | 31 e F fore atee &<
T AE & FSATHL T&AT FATHT G AET & | T THR & FAwl
T TN FIA ATl FoAvsT FA[OAT T HLATA TelesT  HIfelT
(protected flanged coupling) F& & | (Fig 3)




[a]
SUNK KEY, WX T 2
™
T -
— - — = alo
~N
N
D os0050 D I
©
FLANGE COUPLING s
i
Fig 3
0.5D 0.50
2.3
0.8D |0.8D
15D _|_1.5D
@
8
PROJECTIVE FLANGED COUPLING S
2
i

Fig5

CHEESE HEAD

8
D156

i

N/~
 E—

PIN-TYPE FLEXIBLE COUPLING

FIN4216615

5 g e argw ww Fuafent (Bushed Pin type Flanged
Couping (Fig 6))

TE TolveT HLETUT ThTY 1 Folvsl HUTNT T IR €7 & | g9H
aleet T g O 7 738 & a8 911 ¢ | fi & st 91 #t 9
T TGE & FoAwT IX T ST AT &, etk a3 ffwd # dee ar
A A A FolvT T AMET AT & | A= AT ATEAH & @A a1
TEAT €, U9 I€ AeH Hf qrEdT & | TE FART FT ITANT I15H
AT, gAFErH HieY ud Ao o a6 S % forg fm
ST &1

Fig 6

3.2. Hiferg W #atent (Solid flanged coupling)

ST (Marine) Td ATEHEd I ATFET HF a9 § AATH
HGT T favaaeiadT %1 STawasal il © | U ITANT g Feteatl
T ATHS & AT ISt FY (AT AT & | FAT 6T STre % forg 31k
geor® U dlee 7T ST 2 |(Fig 4)

Fig 4

4 BOLTS,
0.3D

WY, %;é/

1.1D
2D
D
0.75D

0.3D0(0.3D

SOLID FLANGED COUPLING

FIN4216614

=te #afert (Flexible Coupling (Fig 5))

O FART FT I FEl AT a7 & et arder afq ¥
ATIYIHAT BT &, STAAT TSI NFS T 37T I@T F BIST A2
AT & |

7=t ¥ Fafert % uF o & gav fow o grfom fm s
AT 9T Alees Tl & UF gAY el & gl § ol <edl
& Tl HT FEAEr & & |

gIEfawT fot o 9@ g 4q @ FARET & HAerwt Ft arar
AT & T FATAF B A¥E FF FT 2 |

Iareq ue fafemtor : e (NSQF @@= -

BUSHED PIN TYPE FLANGED COUPLING

FIN4216616

6 == Fuafert (Chain Coupling (Fig 7))
T FHYNT | B¢ Tk INFE IT Folvol i SITE & Tehe o T 2T S[1a
£ AT FAI FT FIAFH 99 & 7S & YT AT & |

Fig 7

DUPLEX CHAIN

CHAIN COUPLING

FIN4216617

7 fiwr wafent (Gear Coupling (Fig 8))

T 3T FAferTt a¥ It g% W aredt fax #t ave wofte
ge ST €| 31 9Tl Y T H 7Gq & FHI (AT 14T §, B
TF 3@ o § sriafs fee & gu ved €| 3@ Fufem # d
T &1 STTTIHAT Tl € | T8 Ffert S=7 efted 3= arax Hadidr
I AT T

5) : v 4.2.166 & Tt Reia 31



Fig 8

FIN4216618

8 @Ee (Spider (Fig 9))

FATORT % FAT fREAT I¢ A 9RT arelt o (FeiT) oft &t 2
FferT BT UF gAY [6: X @ &1 di 9 | e FLE A STt
g | o % fowt & it & ©: 9 aTel TER & AT 9ar 8 | |
T U ST & HTEH & T &l LA {37 1 € | F Foorfort
FH qAY AT ITHIT § HTH AT &

Fig 9

<]

@.

SPIDER COUPLING

FIN4216619

9 T #FaferT (Tyre Coupling (Fig 10))

T TR &T Tag & 97 | &e- &7 i & Ud 1% grd oY &7
gd €| T8 F U9 H THI¥ & S0 § 3T & | IUHIHT % forg
AR FAfAT s TRATT § T 39X vk (BT & Iuerer 21 7%
FU, T UF @Ta 3nfe & forg wges gt )

Fig 10

SPACER FLANGE

SOCKET HEAD
CAP SCREW

TYRE COUPLING

FIN421661A

10 g #wufent (Grid Coupling (Fig 11))

TS FUTT WL % FIH! BT U & & A0 & gorereas a<eqor
Y& FXAT & | T8 FAFCHT IF ST I ITANMT & F_T I ATt
o7 Aferek S AT T AGHGHAT SATST 2 |

o IS T & IS Ad & F 93 ahd § |

o AT TRATT A IS FACET 0F gAY & FeA-agd o
aFd € |

o qfRHTT 2020 TE 2140 Tt FART ATES ATH S BT |
qoq I &l 8 |

o T 39 & fog wie i v i woiaw @ Iuee 2 |
fafsre o= (Typical Applications):

e 9 (Pumps)

+ fime ate (Gear Boxes)

+ goifaga® Atex (Electric Motors)
+ %d/=Ima¥ (Fans/Blowers)

+ %I9a% (Conveyors)

«  FWIR (Compressors)

11 steedw Fufent (Oldham Coupling (Fig12))

TEHT STANT 31 AT INFE H S o (org fam Strar & formar
T ST fere 7 81 | 31 Tt , B U (ordH ST &Aie Fel gair
TEdr €, qAT AT I FAT GAT L&Al & | 3T Felwoll Hf 37 A<e
T@T 1T &, F UE 1 @i gaY | & awad af |

T FATT &t a1 o forg, s Mems e oad 3t sears
TET I A15S B T UF gAY & A &, FAT Felwodl i g
ST & | gHS TH, F1 3 Forwt % TAe T T qohel| © | e
T F 1 I & TR STHg o T &1 IR o 1= ITh d=TAT
3 & & e 2|

32 Iarew e fafemtor : fRee (NSQF @ - 5) : srwrm® 4.2.166 & dfaa fraia



Fig 12

||

)
gt

AECn

(b)

OLDHAM COUPLING

FIN421661C

12wz Fatewt (Fluid Coupling (Fig 13))

STIFEAT & qiAT FUfoRT ST § FoftaT ot gtet & foraw srefaver
79 &1 & St grEfa orfwel ® gHar & | 4% e g9red aia
79 %1 Aee @ SIS ATHE & rEa- I A BidT & | TE Fafert
ATETT & AT T& Al & |

13 gfwada Fafert (Universal Coupling (Fig 14))

TH FTIT % HTEAH & IT{h T TATA (et 0T 9 T ST Fehet
2| T TR I AT I A1k 9T 90 T&aT & | g+ Arhl &
gfeer o gt Y € |

T T A % o= | ol e ox faear foafRar &1 s
STAT & | 7% AT et ST H ST 34 AT & | 37T Jeor 37T
FTeT # M9 T § BFFar sirar 21

Fig 14

7

UNIVERSAL COUPLING

FIN421661E

14 gferasier wafert - e Arge (Universal Coupling - Uni
- Joint (Fig 15))

FFaEe FACHT FT GALT AT &F FCAT & | AZAAH TH &
FATCAT & ST I(eh FATAT (HeT BT G¢ 6T FT FHAT © | FA(CAT
% Tl 1% (Sl &1 TIgae STEw@T # ardr 1T © | 40° FT 7%
o7 0% gAY ® a9 FT @A © T UF oW & qOY o’ aF ad
FT RIHALI AT ST qAT € | T€ FF qt & forg SFRT fohT Strar
T FH VT €, FH UGAT © | THHT ITANT GL&T T HhATSt
% forg e ST 2|

Fig 13

SECONDARY RUNNER

ROTATING CASE

FLUID OUPLING

FIN421661D

Fig 15

Uni_Joint

FIN421661F

Iareq we fafemior : e (NSQF @7 - 5) : 3 4.2.166 & w@sitte i 33



Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - Aewa a&-r®

v 4.2.167 | gatia R

Iooil - WY - ditere, fee wd V' aw gt (Pulleys - types - solid - split and V' belt

pulleys)

SEEW [ 3 UG F A § o fwAfortad w1 #A AT e
+ e s & gl TE IEE ST

o ToRIl T HISTAT FIA HT ATAIHAT

I gET | I For w1 AT

+ 'V S Y AYEE 3] 9= |

* 3 3T & S |

we s & forg geelt (Pulley for flat belt)

AT deel & [T Joeil 1 G A T gAdT TSl GILT aqrar
ST €, a8 39 q ghS | aAr gl |

e Toell | AIET A9 BT & SEd a # w@w & forg wme
HaE il & | 39% F5 | ITHE F A &F JIA I ST 2 |
ST & AT ol I I & forg 8aT ST 8w &, avfe
I UF AT € UF & g 9% g6 a9 | 39F FF H UF Wi
FT BT & | TAT & e 79e & Y 9% FeT eiar & Jel Tootl
Ft e FAT EaT 2| 39 wWie # =t fe #F wHe F ar
ferw w7 feam smar 81 geeft FT =T 9Ew F UF @ & gEY
I % T % forg foram sar €1 geeft g wife & F9 ar
aferR T ST @t 1 (Fig 1)

Fig 1

FLAT PULLEY

FIN4216711

geoil #1 1S %8 (Crowned face of pulley)

AT dee % ol Tooll &1 A T ITA AT ST &, 6 eoil
ST HO FEd & | FST BT F HINU Iog Hiad Tedl & U
e aTe¥ A8l fAaear €| awe &1 Tt g3 Tooll & J& Tool!
U FTT FHI AT EdT & | JAfd FRefT #xd & e
T | TR ATt € 9 ae g e 21

‘V' ga gett (V' groove pulley)

T Il |V AR F A a9 Bl © | 39 It WV - dE &
ST T ST @1 7% Ioelt o 'Y FI ooll & AThE H aer
gt g1 T gieerat wefiw oo & Ao grafaee & forg st
STAnft €1 a8 g3 6, gear arer, fedr ofter g dwst |
TS ST E1

T 9T ®e et (Fast and loose pulley)
A 3t Ifeerat o & e O) fhe Bt ¥ e & uw gl

TITTFE 9X Foit & §RT fhe BT & AT M9 & A1 goct 2| 56
gl &1 e ol Fed & At gast Jedtl ATHE I o1 Tt
& AT §8 T ool Fed & |

Fig 2

FIN4216712

V' PULLEY

q=1 1 (Function)

S A EvEE B UF ST F g9 quS FeeE Ifewat i TAnT
F¥h WI &I STEMT & 9 a7 P& F Tt & | 300 79 79l
FY TATT & AT a9 LT AT & FIFAT e At Toolt X & | 5T
HI FT STATT T FATT & Af Tg FF o I @M AT & | 37
THER FGeL AR TAAT G81 & A 79 off 78 =@t S|
Fig 3 & STEfET yurelt & wree oY @ gieoat & ferfa goar
el

Fig 3
FLAT (NO CROWN) e —
DRIVE R PULLEY \I i

LINE
— A
SHAFT

BELT IN IDLE POSITION

(DECLUTCHED)

BELT IN DRIVING
/ POSITION

CROWNED IDLE PULLEY
FREE TO ROTATE
(NOT KEYED TO SHAFT)

|
|
|
|
|
|
|
1
|
|
|
|
|
|
[
I DRIVE N
- [ | I 737 v
| | SHAFT
o _||‘L ---------- \
LOOSE PULLEY / CROWN PULLEY

FAST PULLEY KEYED TO SHAFT

FIN4216713




Tooit & WISHAT %w & "rgw w v (Determining the size of crowning faces of

pulley)

IR | TE ATTH AIT FAT

o FISHIT & FEd Ht THATT

* qF oot # fageard |

e fawew # FRfET fafy g s a1 uw & Afvw gt &t Wo

FIIT AT AT THAT & | T T(AX TETHI dee T Idd FAAAL o v

Jee | (8 in.a®), FBreut #1s= &1 T et S €1 9t ey
ST de # grasEed H1ST & AN AT et €| e
FIST & TN A&l HAT AT l/>

e I Jooll & oy B #ea &1 faww fmwor (Radius o

Crown Specifications for Flat Belt Pulleys) | L
el F ¢F FIA & forg AT HISA F g THEH & 2|

TRATT AR a8 TF = HIST H TANT ae€ ¢F & foIg TANT
# 7€ foram o €, 7 SAfE BiE FweA ot v # 7€ forg Fig 2 W
ST & | Wb

FIN4216721

FEA AT Ioelt aTel fiew &, gott S UF fRum # g § 3% wo
FT3 o S 21

W = (S 5te W, x 1.1) + 0.5 in.

FIN4216722

Aferpaw e &t T
W, = (pulley face width W, -0.5 in)/1.10

AT AT %137 818 h
et Tett @8 D
tets WP 1-6 6-12 12-18 28-40 40-60 >60
in in in in in in in
1-5 0.031 0.047 0.051 0.067 0.078 0.098
5-10 0.039 0.051 0.059 0.078 0.090 0.110
10-16 0.043 0.055 0.063 0.087 0.098 0.118
>16 0.047 0.059 0.078 0.098 0.118 0.137

Afy® 3w | FEen AY

Iareq we fafemior : e (NSQF @7 - 5) : s 4.2.167 &/ w@sitte i 35




Toott & D e EEe h
1t02.75 0.012
2.75t04 0.017
4t06 0.022
6108 0.026
8to 11 0.034
11to 14 0.042
>14 0.045

/e

Jel 1 AT REw W aw # " W, & sen
gtar 2 | T8 o wamE & A € F g @ aeE w, 3
Tooll TS 31 & w1 w9 | T\ goett & =e 8in,,
T g &, Brar wea &1 w=hT w3_r |k 9
TR T 3 | T AT Toell HT {Fa20r 39 & |

s #t @w=g (Belt length)

S [ T IS F A § A fAAfortad w1 FA AT S
o A AT TET * 77 A N e T0d HIAT

dee A awAEl H, 3o N awelte od aEdEr sitee &
gftre aft=r 37 &R 8-

I« # = (Belt length)

oTfRp ST AT Aeet AT ewETE g A A & & e &
e ST dee T @wETE [Geometric belt lenght (1)]

* gWTIHT A€ @aTe [Effective belt length (1,,)]

* #fere awe @w@Tg [Shortened belt lenght (1,)]

AT 3T Qe 3TEd §, SN A dErs 7 THEE dw
T § HqT T § iy g F grE § A oreT d7
g A AYATHA AT dee gATle & forg sreafers gear & amor
&1 o strar &1

Ie sa © & d=ifos gfowd @@ a9 & o« &9 g
SeleCale TUET JHTH &4 |

SR 9w @t (Geometric belt length (1))

A dee & awaTs & Afwae 7w @ & famr aan garm aw
grEg &1 a9k 7' amr S F aw s\ aqer 21
I & HIeTE UF deey i & f&xfa 72t f smw)

Fig 1

&S

v

FIN4216731

3T It Ao A SATHATT awaTg (e #1 98 g7 &

g=2 sn(%)+ 7| de d
= =)+ — +
SR PTIPY Rl

C = %% @ g (mm)
d_ = STE el %7 =/ (mm)

(d)_ds )(180—[3)}
—— |(mm)
180

36 Iarew ue fafemtor : fRew (NSQF @® - 5) : v 4.2.167 & d«fia Rrgia




Accordingto |Belt 900 1050 1200 1350 1500 1650 1800 2100 2400
SANS 1669 |Face 1050 | 1200 1350 1500 1700 1850 2000 2300 2600
Bag centre 1350 1700 | 1850 2050 2300 2450 2600 2900 3200
Pulley Shat Dia
Diameter Pulley Dia Resultant tensions (KN)
200 100/315 21 18 16 13 10 10 9 8 7
250 110/400 30 26 23 19 16 14 13 12 10
315 120/400 45 37 33 27 22 20 19 16 14
400 130/400 60 51 45 37 30 28 26 22 19
500 140/500 80 70 60 50 41 37 35 30 75
630 150/500 100 90 80 66 54 49 45 40 35
800 160/500 119 119 105 86 70 64 60 50 45
1000 170/630 144 144 133 110 88 81 75 65 55
1250 180/630 170 170 165 138 112 100 95 82 70
190/630 200 200 200 170 138 130 120 100 90
Fig 2 d, = Tt I=AT &7 = (mm)
BASIC BELT DRIVE GEOMETRY
B = BT I 9 qHE 919 [°]
(d_dg)
/@1 SLACK SIDE B = 2arccos =57
// ” \ 2c
01 . .
A )V, =Bel speed JJ/ o O % &1 T3 & HUT ST ATRY T A1 & 1 H1 & gL FH
TIGHT S1pg 5 FT It AMRY, T H gE FT a7 AT(Ry|
o o T & FRO A B T W B fer st @, uw A
Note:D,Dyare qare Sft &g ST €, ord grew A “erge g’ Fwd £l
C pitch diameters g
Contor distance § « g & 2rEe AEE # AUl aEe WY gk a9 § wedl @
& & ‘@i "5’ Fed €|
Iarew ue fafemtor : few (NSQF @ - 5) : v 4.2.167 & dfaa fraia 37



Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - Aewa a&-r®

3T 4.2.168 ¥ wefya Rria

m¥ frr & a=(Elements of spur gear)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

» @Y R & o1 at & AW q4Qr
« Ru oy et & 'R e o2 w s e

¥ R @« (Spur gear elements)

e AR At aea™ ave 1 R & | g 2o STt &1 Jiee
F A0 & AT AT 2

A== (Module)

o= = ud fe & atat 6 @ & ST H AT Fed © |
T ST s ‘'m’ & ST AT & 7 fefiHeT § samar JEr €|
Aeqw (@Y &7 g&r "veve JET Sav 2 |

Ha d« [Basic Elements (Fig 1)]

fr 3= (Pitch circle)

IE UF FAMF o © o 9 31 Afewr fEe T« a2 2|
e &1 o g8 g ¥ sranla 21

Fig1
g9 C\RCU\—AR pyTCH
-

TOOTH THICKNESS

OUTSIDE OR
ADDENDUM

CIRCLE
PITCH CIRCLE

’ N
, PITCH N
e BASE CIRCLE RADIUS N

s

FIN4216811

g fr=r (Circular pitch: ‘CP or ‘P’)

7% firR & U= afdhd T 0% 304 & fag & @90 a1d & (eheadr
fag o= ATt 7E & =T 2

frr wher TR [Pitch circle diameter (PCD)]

for ot & Srenfiex (=) & fr=a ada eraiey #=d € ar fix
Faer fUa sEHex #ed €| ae Sfua oo fore & arr s d’
T =6 A star 8| Sa-fafaee % fog d1 qer afdr fiee &
ferw d2 smfe |

JRveH AfHA (Addendum circle)

ATIT ATEE HAhel IT ASVEH Afehet FIX F (AT 1 ATI ST T HY
BT & aUT 39F 9 & ‘da’ & = fFEr S 2|

< Afka (Root circle)

T Glthel AT SSUSH Hithel & T &1 TR aidl & fa=rer &
T ACAT & q9T 3@ = A A & = fhEr S 21

38

3w af$ar [Base circle (‘'db’)]

7T T8 Aihd © Frad saiege g TIHEd adT & | 39 0" &
db & = faar ST 21

sRveH (ha) [Addendum (ha) (Fig 2)]

7% U= afda qur sRvew afdha & Aer & 7 (radial) T
& T9T 38 ha & = faar s 21

Fzvew (hf) [Dedendum (hf) (Fig 2)]

7 for afder qur T afda F wer #t o g & T 37 hf
T =h f3Far strar €1 g8 hf & gwiar ST 2|

avg [Land (Fig 2)]

AL TUT ATSH 1T HHI: 1l B! HUL e qUT q(eH g erar & |
afear w1 [Working depth (Fig 2)]

afer S 37 /fdw oy & dAewe A7 g € T AN TS &
I 7 ef e & afdn o & a=@vew & 07 & Ia] ey g,
S ‘2ha’ & = faar srar 2|

Fig 2

ADDENDUM CIRCLE
CIRCULAR PITCH

“CLEARANCE
FILLET RADIUS

ROOT CIRCLE

~
CLEARANCE AN
CIRCLE

FIN4216812

firmR 2= @1 g (Velocity ratio of gear train)

iR & & awr foar Bt e & e &1 gafiee gtar 21
fiae ater & fed & f&fa # agase ffve ofie ga &
ST @t 2| Fig 3 ® @ #9ii9 & Aréa faw afe & qortan

T 2| S (swives) ITH & (swivel arm) & JUT ®ES
Fh, e qRada gorar T 2|



Fig 3

SPEED CHANGE BY
SWIVELLING AND
SLIDING THE ARM

ARM

FIN4216813

frr 2= 1 amgue e g @ s R smar @ (Formula

for velocity ratio of gear train)

N, T,=N,T,

EEL

N, = g1Ea¥ e RPM

T, = 3% fER & afat &t den

N, = wretee/fga fre & rpm

T, = waaz/fgem fee & 3iar & den

= = %1 FEFe= (Lubrication of gear train)
firR 9 &1 geiee fae ware fa st 2-

4 wfie atet 3w 37 aret Rt &1 et sitaer &= ar oo
& forar ST @ | 5/ (Fig 4) ® fewmar = & | siiuw faw g &t
FeFe T etre fafdr grn oft fFem sar @ Fig 5 # gt
T 2

Fig 4

LUBRIGATE
/ /OPEN GEAR
7

>
o =
=
=
==
—

GEAR TRAIN

FIN4216814

Fig 5

OIL CONTINUED

FIN4216815

d% e g7 it fafy & Rt & age # i ar 98d gu ad
& ar9r § 9 fFar star €1 g8 e # gortar @ 21 (Fig 6)

Fig 6

OIL IN GEAR BOX

FIN4216816

a3 firr atwm it f@fa & o fier g e daa & a
sraferd % gu gid € | I gelieara sitae T & grer faher
ST & 1 (Fig 7)

Fig 7

OIL PUMP

FIN4216817
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Sarew ua fafmior (Production & Manufacturing) Fe 4.2.169 & "t Regia
free (Fitter) - #ewa aw-is®

fire & waw (Types of gears)

SqA [ W S F A # A FAwAforfad & F A 2w
+ R ¥ S ud SR

+ fR & 7=y R qaT ud I9E g

+ frr 3= #1 e T\ W

+ e it 3w v A wA

e & 38w (Purpose of gears)

Fig 2
e &7 g U et AT ’ieW H gIEiET T § grEad
TS I TTAARA AT &
- A A FLAT
- gf®AT (rotation) # & g (Fig 1)
- EATCHS $TEd AT H3AT |
Fig 1

[

Fig 3

= &t gaan ateT, ©id, e o1, e 9 HEaY Aead
FIRT F91AT ST 2|
T (Types)
w¥ e (Spur gear) 2
7 fir ot aRkfer o2 qui fem & w St w2 B 2 5w
R &7 33T wfie # AT el I RATEARA F & forg
2T ST @ | aiY 9¥ wehet & e gt gt e da Flo4
TAHT TS AT ST 2|
Fig 2 & ¥ fime &1 e fGamar mr € 7 Fig 3 8 e &1
STANT #eX A § A9 TWE=d & s & T AW S0
1 & forg faam smar &1
2o R (Helical gear)
39 e & 3T g o & Hor ) 8 forder g9 a9 gg #e
Eid €| T2 gF AT A(FEL & a1 A EHE & F A 2| :
gfermer fia, &= fier @ st oid = 2| ELICAL GEARS g

Fig 4 & &foraer fier fGEmar = € ot &7 a|r=e ot 9%
T & | THRT ITANT ATt # A Srar €1 e R &
YT Afzel 997 § fI@mar mav 21 Fig 5
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Fig 5

HELICAL GEARS

FIN4216915

e iR & a0 & R W o gefiv 7 geaw e @
AT &, T A B & oI Saer eferser R &7 wotwr fohaw
2| 5= firae # 2R e oft 7= €1 (Fig 6)

Fig6

FIN4216916

HERRING BONE GEARS

feae e (Bevel gear)

=8 e &1 sy ot ot 6t fafier s v wfy @ wmefaa
(transmit) F<= & forg 3R star @ stafa g7 fax 1 s
f & 3o #F ago & gar &1 g% IdT HT Trbrger dreT a7
TTEY & gl 2 |

Fig 7

BEVEL GEAR

FIN4216917

gve fyfermt wofim & goat s &iar @1 (Fig7 wer 8)

Fig 8

FIN4216918

BEVEL GEAR

g e (Mitre gears)

R 37 99 R UF gav § aafid € oY a0aor § i &
FAfe #¥a €, 39 TER ¥ R & gge} ey #=a 2|
(Fig 9)

Fig 9

FIN4216919

MITRE GEARING

FH e aar % REw (Worm shaft and worm gear)

TAH IMHE T TEXA T (31d) FC Bl © AT MIE & ALET
e & A 3Td ¢ 2l & | T Yo Iga 9 T & 7 FHTA1 2 |
feraTgaTe 3T ST 39 e e dsfae & e st 2|
(Fig 10 Ta 11)

Fig 10

WORM WHEEL

FIN421691A
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Fig 11

FIN421691B

gurtfer fa st Irfr Y erer &1 guwior & v @ F g=ilka
FAT & |

% auar fafsm e (Rack and pinion)

¥ e ffame & g e qivm &t fffge @toa F qur
e Ao #t et wiow ® gRkafda frr smar @ 1(Fig 12)

Fig 12

FIN421691C

0 Bahfasw 1 g ¥ & G smar 21 (Fig 13)

Fig 13

FIN421691D

DRILLER

Fig 14 ® @ wafier & giaad Ahfasd & goar @ 2|

Fig 14

APRON AND SADDLE TRAVERSE HAND WHEEL

COUPLED TO PINION

RACK AND PINION
(LATHE TRAVERSE MECHANISM)

FIN421691E

gizutze R (Hypoid gears)

grEaEe e wmEAe dad e & #9m & &ar 8, =g
TOET M ATHAC Bidt 2| T . & "ex giar # G
Hreft YT & Ay AfenT 7o @rEfe & @@ Ghar s atdr
gl 3\ R & R &1 I atamifes fewfiee e
gt § faam st 21 (Fig 15) .

Fig 15

FIN421691F

firr 3= %1 g (Velocity ratio of gear train)
i & & g foar Y R & Ao & gafiem gtar 21

fire atew & et & frfa &t agase fafe wfie aa &
ST "FAT €| Fig 16 ® o #9fie & ATéw e ate it qortan
T & o w@rEae S (swivel arm) & JUT F1ES #XA g
wre aRada gurtaT @ 2|

Fig 16

SPEED CHANGE BY
SWIVELLING AND

SLIDING THE ARM
ARM

FIN421691G

7" fimre #1 amgare (Velocity ratio of worm gear)

T % Al A AT TF T A & AT B §CAT % A B aH
= &1 g Fed 2|

W(WWF%

ST&l z2 = 97 =l % erdl * e
Z1 = 99 & gial & e
e &t A= faqet & weifeer & s aedt &:-

42 Iarew ue fafemtor : fRew (NSQF @ - 5) : v 4.2.169 & defia Rrgia



— AT W
— g #iferr wefia a¢
— fix e @mim w@

aH & & 7T e B A Rt 8-
—  #ifewr wefi| aw
— g "Ehe 9w

72 firr & gtat ® Hiw w0 (saew =+ fafy gwn) (Repair broken gear tooth (Dovetail

blank method))

IR [ T IS F oA | o fwaforfad w1 FA AT 2

o 7T TR & grat & Taew e gy 3w |

ft =t T R # Rea = 5 78T & W He |

i TEe i 7 farew foger TideeT & e @ e &ia
9X I A15S § 99 Tacd a & AT Y |

ATfHT FETet &t 99 #1 | (Fig 1)

i

TIaA & ML FEAT I 3mm T & LA Bl IATC|

ATfHT AR (Fig 2) fx & & @27 @15 #1 gadat aad d&
7w geiu|

o WTE d% [T g F THEA T BN # |

ik & e few a¥ ff wrgferr #X |

F F TaeA & Ja | e &, ATTWAGAR &A% H a9 d%
FIEA F G dF 98 Wi 7 &f A |

Fig 1

FIN4216921

TAA YA X WA & AHT &Ad A 3-8 0 AT HA |
BT - Tieh H TETHY Tadel I | =ik Y & e FX |

Fig 2

.

FIN4216922

AT FTRAT § 5.9mm & F 2 Bl i 33 mm TeTE dF
T T =AF § A

& YT Y Hee & Eed &t HH &Y |

FEF! B AT F T R o =iw & gt | @ o =
g |

5T & <3 ot &7 T #2 e8| | e # |

e N%ET 9 27 ATHT A dF e F9 |

THE STE & forg amee &1 93T %+ |

=AH F qIZS A FEfNT F¢ F AT f Ae d W g |

T i & grat & fiw ww=n (A< fafr gwn) (Repair broken gear tooth (Welding

method))

IR [ T UG F oA | o fwaforfad w1 FA AT 2

+ 7T TR & Tt w1 afesw [ gy Siw wwA

T¢ U Had8 T HE & Fe &4 | (Fig 1)
HaE I¥ 9 & 10 mm & g 9 A FL
5T B ET g Fe & forg 9 F | (Fig 2)
T 9T 5mm = #T it 9 mm 1 T a% w2 | (Fig 3)

i ® & e gem v duue fout & A w1

M6 &fdwr & forw ¢ 5 mm = & &ter & g &1 (Fig 3)
M6 &v 27 #Y Hag & o & <fir FX | (Fig 4)

Rr geme 3T S W At W

o fr gU B W SF T 8% & M6 dice e ¥ 9 3% ee
#¥ | (Fig 5)

R Tiee ST FT SHFATET &I 78 & Fe |

dfesT gy Aefae it ffehT &€ T IaF TwaTq Bl axy
T qihrEa aqre | (Fig 6)

T §Y AT T BT5el FT T THIEA a1 | Tl Ht qeq
T RIS & el d15sT Ud 9w &1 Jr= & S| (Figs 7 & 8)
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Sarew uwa fafewior (Production & Manufacturing) Fem 4.2.170 & wetew Regia
frew (Fitter) - Aewa s

I | T R A e awee sist @wa (Importance of technical English terms
used in industries)

IqA 1 3 U & A A oA faforfaa wRF w A e

o THATATATAET T A FUST AT HT HE

* QIR @A | FUST W FT A

AT FET § ST FT ITANT F1 {90 g & & STy T & | T FET A AT IATIHAT TH AT AT TEM &
2| a8 FaraT &:- forg &g Fgfdew & wfas stEwwar @id 21 afe
. Frerav e (Employability skills): R sfrerorafa RS O B A FAvier o Y A At
N N O e e T ST | gt ATetd § gewe & &1 g S ey e
At T o s e & 7 q f 5 fete =t A w0 % o e e
HITINE T Tiectad &7 | 7% HATAT I T & (MU ER GA o SUSH AT FF 14 th TATRET qF AHSar 981 (Heft of | o1
I T ATAT ITALSIAT HT TN a7 AT ¢ |

+  oiteE @i (Soft skills): BT€ @ier srafa adtet ataarst o fadier I=r &1 19th 7 20th srdTest # gan # T 2fud &3
& TS FIA & ATAT TS AATF v & & @ Ry T A FTfeT % S 8¢ gfar § W | atartaar a9
T e Thiet &7 ot T 247, 30 Tfaereicas e § et % HTLUT T WTUT AT AT T eIt Hedl |

TS U T HIAT HT AT H¥eh giwaT agd ST &t



Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - Aewa a&-r®

v 4.2.171 | getia R

HefE IrfiEr Jgar smE Tw R F yawd () (Different types of documentation

as per industrial needs)

SEEW [ 3 UG F A § o fwAfortad w1 #A AT e

o TAGA F TH IEH
. wREHt # ghat

o JAEH % IS 1 FHATT - Buspttaror (batch processing), fie 3w weRae (BOM), =% &9 (cycle time), Saarasar fRaie,

fafretor fdteror R (manufacturing inspection report)

we@e (Documentation)
SorEe F RFTSH HT TART IEMEA & qf THham & o v 2 |
T AT FANT FiHaATe (o fei=n) ot qerya seeat
F T FLAT AT | Toh@d TIA1 & §e gt 99 T AT
AR, SiSiad T TATART Atfear 3, fST & areaw § 3w
STAT & | ST F oY IoX MES, AR Aeq, @Rd 63
TEE e |
TAEAT B UHAT FIA B T TlHAT S:-
TOF FAMT, IEAT, TR HIAT T AFAIA FEAT |,
FEATAT FT GeAT T TTAT H1 A (A FT T A=

ITIRT e 9 ST IOt T e 9= F 9y e
ITIT FEAT

ST FATAl H GEHT T ALE AleT AT & § AT &
fire =g 7 gare & vl
FARET T rT=ford IO FT STANT 7 F9 |

HENRE ST | @ O 99 39 TR 2 (The different

types of documentation as per industrial needs
includes)

TrafeT =
faer offw wefRaer (BOM)
IATET =k TUT BT

IeTreaar fRare
fafrrator @w frdreror Raid
ST &€ BIVHE
F uadifafe ot g%
= e RarE wicde
F i T
LA AT T
T@T =< (Process chart)
stae =1 fafawtor 7 site, afda & e it s areft sfaret

T G Wmae 8 | Y@ oW maeT & g § i
% # Tt afT o &% ae uw afva & Arar 2|

TEH ATE F1 g ITANT fafere wfwett & faw & srere
FIAT & T &l G & ST &F 98 U FAT & |
TEH ATE & &I THY
AR o =T
AT ST 9T (F9/ TERI/ ITHL A1)
AT =1E (38 ger qrae = o Fed €)
sgfafafer =mé
et =Te
fireaed o w0 g fe foaget &t Serwr famr o 2

Symbol Letter Description Examples
(0] O Operation Saw cut, paint, solder, package
- M Transport Conveyor / Fork lift/ OTR truck
O I Inspection Visual/dimension
D D Delay WIP/Hold/ Queue
A% S Storage Warehouse/tracked storage location
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The application of symbols on aflow process chart is shown in the figure

Summary
Function Present Proposed
Flow process chart(Machines)
* Time * Time
Operation
Industry : Inspection
Transport
Product : Delays
Storage
Details Qty Time (in mins) Analysis Actions
recommended
Raw material from stores
To cutting machine
Cutting of material to size
Filling, Finishing
To inspection for finished size
To stores (Finished job)
=1 =€ wr (Batch record forms) wifersd TET ATIGUEST &7 RFTE |
IATE AW RT gy S SO IwET § o o € 9 du T S A e |
ST € & 3T & qvUr Tk @ e e ad 2 | 9w 9w FiHATAT & THFA F T ©AF & < |
SRR * STy ot T € AAREET THEAT TR T AT T AleH |
I e e =X % 89 F oy duw Far S g, ' TG & faww IATET 9T FXAT|
ST T B T §7 R A A A ey off e 8 FHAT T AT AT AR |

39 IATEd R#E 7% Ife F2ar ¢ & 98 A d=ra et &
FIE e 2 |

3 RaE #t gfe a9 T&ET A7 ARY AT TWAW AH@L AT
=1fey 7 o e oY b &t sw few # fewtis 7 swame™ &t |

9 TR qA TTeT NafT e § Rae w3 afen | Ree
" e #t {39, Iared it et T o= aew fafy e
=1feu|

3 Searen RaTS & e IOt H7 FHEr: 8T U Hewd ol Afwar
g ¥ are K& amn sar 8-
fewis & @et @wa

&I ITF AT IJTAN § ford &, F=4 Al F a9 THW_
IEEA & F A dEria e @ Al

¥ AT R (@« @ - 1) (Batch processing
record : (Sample format - 1))

I - 1, o STANT &9 TR 9957 aq § 4 sar 21
IE G B AFFRT &l €, TE T  qEH F A 3 =
gl

A H AW 7 g fAeifRa a=w w7 a9 @ v
faFarT StTaT €| Seare de i TR (THET) e T\ & g
STaT 2

ITE GEH B qLHE TS T & I v 2 |

SR TioHAT H EEgaar § IeE adT 8 a0 & g qhAT
g1 forET gtar 2| o= Tae R 1w e =1fts & gwner
g 99 F &7 fer@m gar 2|
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I IHE & ATH, IEEA & G0 (I7), AR & IA@H | ¢ JH U 99 9 Imeq & gfaem 3 oy 7w fde
JE FIA B QATH & IR TH FA A7 @ faAiw, w Afwfom g1
T ST T8 &7 T8 & & TIAT & G B AT, I B dew

= Ak Ree - wnie - 1

Batch Processing Record

Description of job Batch no. :
Part no. : Batch quantity :
Name of part : Batch record no. :

Purchase order no. :

Description of process :

Manufacturing Organisation :

Period of manufacture (Year - Qtr): Start date of manufacture: End date of manufacture:

Number of pages according to batch:  Inserted pages: Manufacturing facilities:

Total number of pages

1. Operator / Technician

Date Name and signature
2. Production in-charge:

Date Name and signature
3. Section manager

Date Name and signature
4. Plant in-charge:

Date Name and signature
5. Production in-charge:

Date Name and signature

Remarks (if any)

48 Iarew ue fafemior : fee (NSQF @® - 5) : st 4.2.171 & d«fia Rrgia



i % ARI (BOM) ®e - 2) (Bill of materials (BOM)
format - 2)

FHAT AT A AT GTEH FT AW TF % 18 TF &l & a8
T wrHe § fIar gar |

fam T W SR StE s ®veE 1S:11666-1985
FAH T 9 &7 T & A ATgew T, AEeH FT A9, qEAr
TG FRIE SO aTed &1 g &7 2|

foer 1t wefRae & Fiaw 9 dao &7 12 & 5aw sgew 7=y,
ATEEH T A0, TE&AT Tl FIET gTe 3 wr &)

HRaet F1 SfFew Fie ATHAR AHF, T, T 3= faoiT St
R & &t s &1

foor ot wefRaer &1 Iamed g w fRar smEr €, Gaw
ST, T A ¥ie arger srfe @ giar 2|

BILL OF MATERIAL (BOM) - FORMAT - 2
as per IS: 11666-1985

S.No | Item No. Description Quantity

Reference

Material as Remark

dwg no. per standard

=% q\F (Cycle time)

T AT AT IO qA, AT BN & S aF H AT T
qAT | =% q9F § Waw qwa, Smd F= qo & f A a9
=, feor aua, Saw g F o= @fkar & forw gawme &
A7 o 2

TS T T 0 7ol A0 T ST TTERT § ITERT a9 JTaT
ST € | fhelY U gieae & I fohar & Sa ¥ o |ty

g d% d9 aF S dF T F9T G0 TiSFe Tei ovTar T T & |
Tk qUT B T 790 qfker & et S |

7Y =% 799 (Machine cycle time)

et ard o HEfte g7 9 aTer @A ® I T T A
Fed 2|

=k 879 (Auto cycle time)

a8 GHT o9 qI0T @I Fodt © faar S Aamee eamdw |
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"q¥ut =% @A (Overall cycle time)

T8 G AT ST UF THE F1 a9 H AT S| AT wE H;
I AT Y o aefie o gfEar F forg R s @)

FA ok gR/T (Total cycle time)

7@ g ° ot wefe &, aft |@fFd, o ft e F =%
T frE® oY IAE a9 €, 59 9T B FA a% a9
FET ST T&dT & | 7% e a9 721 & X e ang Awe &
H3g FAT 2|

IATEA =% q9T (¥THE - 3) (Production cycle time (For-
mat - 3))

®HE - 3§ FHTE FT ATH/EAHTNT T 919/ T FT ATH TN
AT & | T8 9fhaT St arswe EH (I% qu) Ao # s
ATAT &, AT =TSt A 1 A1, i, aua S a@fkar v € @
TS HT A9 AT & ATRU|

&Y UF TiHAT F W qTel q9T Al HEAT ATRY, HiAq |
TfRaT T BT, B TH ARAT FT FH & FH ST A A7 AT
wre ¥ forr g wRu| wefim &1 @ @wa F ary auy
sTeeave Y foramr =1ty Tiew it aftafa @fearet & amg
w0 7 forgmr =1fw|

PRODUCTION CYCLE TIME - FORMAT -3

Organisation Name: Process: Line Incharge: Date/Time:
Department / Section :
Operator : Machine Notes
Cycle Time
Operator
Sequence Observed Times Lowest Repeatable

Faesar Raid (Productivity report)

=g R & Arerw @ =ftp #Y FrfetHar, @i & FTAEEAr T
SUNT UF FFEAT FT AAT T ILT AT € A g9 R &
ATEH § SAYE F ATICYE § qaar AT & | 39 RArE F:t aq &
forg sftea erSege St 3 aWe AT € F1 @ arelt quf et
T 9T o AT & S 39 q6WT 6y |

A T G T(AfA #F I A, S q8 Fardl & & agt
SR TS g8 ot & fohaT T &, 309 @ & &7AaT &7 oy
qdT T 2 |

wfafew Samew Ruafe (w=He4) (Daily production report
(Format 4))

SATET 1 A9 FHe 4 7 feamr @ 8, e dig oex
H@&T, TRA, 7AW, ATES, "eE aq H A arelt dRor
wisaT, o e Fw=ar, afdr & 9= & SEE g,
W HEAT T IoTo FAT H FHS A TS FIAT| T8 a6 q
SEIRAT & Weae Ruid duw & st &1 @it g awget
AR T STIST ST1aT &, e seat 7rel, Arefa dx==r aaifora
gl
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abreyou| uonoas Jo ainreubis

9ZIS 79 el
Anuend
‘ON Japloqor

9zIS 73 [eld)e
Anuend
"ON J8plo qor

9ZIS 79 el
Anuend
"ONJ8pIO qor

9zIS 73 [elde N
Anuend
"ON J3piO qor

92IS % [elIale N

Anuend
"ON Jeplo gor
paiajdwo) | pauueld |palsjdwo) [pauueld [palajdwo) | pauueld |palsjdwo) |pauueld |palsjdwo) |pauueld |palsidwo) |pauueld
Buoed [onuoDd Alend Al-Ssa20.1d [II-ssa20.d [|-ss8201d | - SS8201d
:uoI29s
:aweN uonesiueblio :luswiedaq :a1eQ

11oday uononpoud Ajreq

V-1VINHO4 - 140434 NOILONAOHd ATIvd
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Iareq =9 fFfieor Raid (Format 5) (Manufacturing TR, IATE H I THT &7 WE d@iar, Feor & qw

stage inspection report (Format 5)) TuTET JaTs TS & AR qzﬁ@—rr T a’@ﬁﬁ 5 o oTET
: T TS & &9, fei® 7 MO 7o & semes T T
TG %l AT I H THIET XA &g TT7 5 &l SATawqHhal st et o RS Bt e 31

gl 2| 30 wTHe ® Iare et e e & f&F s,
FEAT T AT A @Y =, fFqms, o mEx

3
=~ o]
< o
: S
g g
1]
a 3
= S
: I3}
: (0]
H o
~ 0
: c
®
= .
A 2
£ T
0 ° 8
LL (0]
K o
= P c
x 3 S
2 | 8 3
1 U) Q-
— 2
m —
@)
a
|
4 paioaley
z
)
|_
8 91da29o
an pal \v/
%)
=z
w J\le)
2
b $S9201d
2
= eQq 0T
)
5 .
£ 19pI0 qor
L pIO qor
Z
<
> ale
® 'ON Od
.
% Jawoisn)
pd
[
o 8pod
g /a11onpold
c
©
o aled
O
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Sarew uwa fafewior (Production & Manufacturing)

frew (Fitter) - #ew=a a&i®

v 4.2.172 | gatia R

e - 2 (Documentations - 2)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o ST FTE FT I2T T T H ATAHIEY
« et AETEE T A SEwRy
o AT IATEA TIT FN ATARTN

" #1€ (Job card)

IAET M9 | 5 S arer w1 S St e aasw |7 &
ST & IH AT FTE FA & | THHT ITANT F T 1 A
F H F ATRIT THY IAET H &l HeA & forg f&Har siar 2|

SAter 1€ 79 - 1 (Job card format - 1)

ST TS § ST B FLA BT TAAHNT &7 AT &, TTeF F7 419,
FE ATSY AL, TETAS HAih, Geof &Y F s &F 2idr 2|

I TIA § IATE ARA fqaRw (Wewe ad SHare) gy
TfRarst 7 ST &9 & 3fd a% &1 faawor [ star €| wre
" 2w & gafey ot sar €, e & awy a6y, s
aua, faee gug e T #¥ % 9 fOede s 9% S A
ST TH|

gfe fEft Iae & uw & siftre |@fsar w1 I g 8t at 3=
FS A & AT gAY AT g gAY HE &I 9¢ A S 7
7Bl it TR0 AEHRT F1E T ol St 99 q% g qaqne T
|

JOB CARD-FORMAT-1

Doc No.
Job Card RevNo.
Date
Order Starting Date
Customer
Work Order No.
Details
S.No.| Date ProductionLine Time (Minutes) Location Remarks
Description Start Time | EndTime | Total Time Time
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F it AT w9+ - 2 (Work activity log format - sifara farar ot &g farar ST &1 stfovex & wfa = &1 &t
2) T & ol FeAT gear 21

T T FT TANT AT A AT FOEEGER gy 5 fropfy g £ g i s § oF 2 o 3

FT T @ - e - 2

Organisation Name:
Department:
Section:

Employee Name:
Supervisor Name:

Date:

Start / Stop Operations Equipment / Machinery/ Remarks
performed Instruments used

8.00 to 9.00 a.m.

9.00 to 10.00 a.m.

10.00 to 11.00 a.m.

11.00 to 12.00 noon

12.00 to 1.00 p.m.

1.00 to 2.00 p.m.

2.00 to 3.00 p.m.

3.00 to 4.00 p.m.

4.00 to 5.00 p.m.

5.00 to 6.00 p.m.

3= Samew R+ wiwde - 3 (Batch production record T UIA § & U | SAG & qIE I H@AT, 9 F@T, T IUE
format - 3) T AT & | T@ a8 g9 A% & ary fafter et farkat
T U T TANT IJATEA AT FAHENT RFE w4 F forw Gy T SHE A G (ST @twarett &1 fEwer fGar sar 2| fAwew
T &1 g7 g § w0 A BRet (AR /W), i mEw g W SAEERT Y OF Har F A & ol 2

former & ST oY Y Sy
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A e REE - wide - 3

Batch Production Record in accordance with batch processing record

Manufacturing Organisation Name:

Description of job:

Name of part:

Batch No.:

Thefollowing deviations have appeared (continued)

No.process Name of processing step Documented Shortdescription
step page no. of deviation
1 Raw material preparation:
Operation 1: Descaling 1.
Operation 2: Degreasing 2.
Operation 3: Wire brushing 3.
4.
2 Sizing of material:
Operation 1: Shearing 1.
Operation 2: Deburring 2.
3.

Fiwew Ua seeaw Rae (Estimation and maintenance records)

IR [ T IS F oA | o fwaforfead w1 FA AT 2
* HiHAA FT IgEH FTE
¢ HATHAT TME F BITAS FT AAHRT ST

o YAV AW AT F AHATY, AIHA T ITHFOT I B{ASTias e qamg F Fawsw Sqeeavr & 3% gar aarg |

st At g el faftre st ar sfeer & qof G s
9 A ATl @Y &7 RHTE o T S 2 |

afe sTiwew o gu @ & faeft fte ar fafere ag #t a7 &
ST @At AT & aF I8 A &4 H WO H ate &y Sar &
a1 f 38 faawor & 3o e faar st 2|

et stiwwere (estimate) &1 a9 & forg fw stravers STy
& g7 =MRT|

I S & @, Fewqul qred & I F qE |

TRTe & faviuaTs F F1F FTA arelt & g STEEHer

Iareq ue fafemtor : e (NSQF @@= -

A a9 & WS TR0 aegent & Ao |

SATherT Teh THhaT & fSTeah 5TRT SISt &1 S HT T Tl
A AT AT &, o8 AW Fed € 9 AL IEhREr g9y
e e | I & v 2|

gfe sriher @Et T2l Heerar & @ 37 Sfax s@i¥e Fed afe
AT FFAT TAST Fia & 9T 98 oY, T 30 ASELE
Fed © afe e &9 98 Q|

T F ATheld W T IATE, TTEH T TR #7 F|a eidr 2|
G ATl Ueh (ATeT AThfold #19d Sidl & T I8 g¥ #Aar
& forese =Y gt 21
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Hiwe 9T - BITHAE - 4

Part Name: Base plate Part No.: 1 Insert Part Drawing
Assembly: Shearing machine Material: Fe310.0
Assembly No.: MA2WOAO1 Stock size: 305 x 227 x 20
Operation Operation Machine Estimated | Rate / piece Tools
No. description time per hr.
01 Setting and aligning job on table Milling 10 min
02 Mount arbor and cutter Milling 10 min
03 Set speed and feed Milling 2 min
04 Align cutter in position Milling 2 min
05 Mill four sides Milling 50 min
06 Mark 45° angle corner - 8 min vernier
bevel
protractor
vernier
height
gauge
07 Set and clamp the job - 10 min
08 Mill 45° on opposite sides - 10 min
09 Set clamp on other sides - 20 min
10 Mill 45° on other sides - 20 min
11 Deburr and mark drill position - 10 min
12 Set and align for drilling Drilling 10 min
13 Mount drill chuck and drill Drilling 03 min
14 Set drill rpm Drilling 02 min
15 Drill pilot and holes Drilling 30 min
16 Counter bore holes Drilling 15 min
17 Place job on magnetic chuck Surface 03 min
on surface grinder grinder
18 Grind the surface as per drawing Surface 10 min
grinder
19 Deburr sharp edges - 02 min Abrasive
stick
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HHTE AT - ®AL - 5 (Maintenance log - Format 5)

3 IF | Sgee & fafiEt wefie o Fn S aw a6 S

& 7 fear gar 2|

FIREIT AT - THE - 5

HEIT &7 A1H ;

[ERICE

T T AT

. T =T T FIY T IOT

qiREr fFar man fRawer

TR & TR

Iarew ue fafemtor : few (NSQF @ - 5) : srwrm® 4.2.172 & deifa fraia
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AT ITEOT F fero ofaefas ofie - wnde - 6 (History qRATT, a9, TS FWA, F13T AlET H AFHR, WAL TeEd
sheet of machinery equipment - Format 6) ﬁwyﬁﬁwywﬁwyww
ot 7 U & e oFy B T st § fe sewat =) Slfent St A W @ F wofta A avelerdr, amgfer o
2t & aTrE F AT, TAT, AET A, G e A Rapw,  (THR F SRR 5w F & et 2

HIT ®IToAT & 31, 7l &t 97 3 & oA, 7T &

I T IgEoT RFE wRAT - 6

Organisation Name :

Department:

Section:

History sheet of machinery & Equipement

Description of equipment

Manufacturer’s address

Supplier’s address

Order No. and date

Date on which received

Date on which installed and place

Size : Length x Width x Height

Weight

Cost

Motor particular Watts/ H.P./ r.p.m: phase: Volts:

Bearings/ spares/ record

Belt specification

Lubrication details

Major repairs and overhauls
carried out with dates
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Frames stgeeror fdteror & S%fere - wRfe 7 (Checklist for TE TIT ATTH TALETT AT T & SAGIRT HT TAH FEA
preventive maintenance inspection - Format 7) TETH AT & ATfF AL | STHLUT HT AFEL e FT FH HLA
T UUT | AAIF AAEF &Y UF I T FACHF [@Avewger b 0

faar ST 8, 31T U SUARTEAF Aiwdd wt REre FAr Amar

gl

AR sRe Ree - o= 7

Organisation Name

Department

Section

Name of the Machine :

Machine Number

Model No & Make

Check list for machine inspection

Inspect the following items and tick in the appropriate column and list the remedial measures for the
defective items.

Items to be checked Good working Satisfactory Defective Remedial measures

Level of the machine

Belt/chain and its tension

Bearing condition (Look, feel,
Listen noise)

Driving clutch and brake

Exposed gears

Working in all the speeds

Working in all feeds

Lubrication and its system

Carriage & its travel

Cross-slide & its movement

Compound slide & its travel

Tailstock’s parallel movement

Electrical controls

Safety guards

Inspected by :
Signature :
Name :

Date : Signature of in-charge
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.173 | gatia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

TR SwwReen & vt (Application of Pneumatics)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

* FRIATIE SUFLVN F ITANT q@ATY
o T TR R wEa #
* JRIATIE SUFLUN F ITANT U TRETT |

T IYHTOT A FHeAr (Overview of Pneumatic)
‘PNEUMA’ Tz 1 oTsg & fSrerat ored s o & 21

ATFATIAT IJTHIU FHRE T FT FoAT & &7 § AU 3(q Ad ©
T 58 ST T4 & (oIT T8 3 ©, TS a8 I8 I H AgARA
# FTEY YaTfed F< a7 € | T8 Fiwar oeH arg oiee 7 aree
g & EE A & ger @ e 2

Fig 1

TOP OF THE ATMOSPHERE

——

WEIGHT OF THE AIR IN THE COLUMN
APPLIES A PRESSURE TO POINT UNIT
AREA

SURFACE

|

|

|

|

|

|
]

UNIT AREA

FIN4317311

afsmen (Definition): & fasme & foress g 8w arg % vt
A s 2|

s fmew # w i/ S T W= (Common termss

used in pneumatics)

3= (Pressure)

38 W 9fd e &% & F=r ar ¢ | (Figl)

TIE = HI/EATHA

FAfeH (argatfer) frew # SorR & Faet i oraat &1y e
ST 2

FgHEE a1 (Atmospheric Pressure)

forelt FaE T AIgHE 24T & FA & A ATl I Y AGHS T
I FEd g

T\ 1 (Gauge Pressure)

ZTe ST ITHLIT % T &1 1 ST ST A1 &1 St & I o7
I T © | TE AgHSA qTa § Aferw & @i |

60

Hieafas I (Absolute Pressure)

ag quf fAafa areft sFe a¥ AT T e @ €
AifrF I = AIHSAT + A AT

Abs Pr = Atm Pr + Gg Pr

Fig 2 8T e 3T, T, I SATATF I19 & = & qa9
AT AT E |

Fig 2
PRESSURE
A T ABSOLUTE PRESSURE

GAUGE PRESSURE (bar g)

Pabs | VARIABLE PRESSURE LEVEL

LOCAL ? — NORMAL ATMOSPHERIC AIR
ATMOSPHERIC PRESSURE LEVEL
PRESSURE Patm VACccuM Patm=1.013BAR

P =0 (100% OF VACCUM)

FIN4317312

TITX T TH1E ; T HT TG 315 A for@T T 7197 a1 2 1 Sl
THE 1 TREA = 1 Fed T aFf Hiex 1 I a8 I & &f 1
T T G qAq @9 # 1 & HieT T A v |
IETeXIT : g1 = 91X = 1 Kg/Cm? (aprox.)

T Y9 &1 firdie 5 @ ot 100,000 ITEReT % a¥Ta? gt 2 |
HTAF ATgHSH T T T qag ¥ 1013.25 feft arwar 101.35
foett aTeERe gtar 2|

ls=1Kg/Cm?

I« (Force)

T, T8 <18 @ T=/T 2, IW M@ & 1 H ATI FE HTHA
FT IO &faT & |

qT = 319 X &A% (F = P x A)

T B FHE B A S| FHE A FeA & FeT Arar |
1T =1kg m/s?

e #1 X (Flow rate)

wfer gfte auar & a= arell g4t @t AT F FAT (€ FA © |



TG FEA W T 1 THE (Units of Flow Rate): a1g &+ T 3T
&t |pm (frex st #ifde) 3 M3/ sier & ST ST 2|

IITETW : AT FeA & 3¢ = 10 Arex/Hifae

T q1g FB & a¢ = 50 MY/ Her

g #t fawiwar (Properties of Air)

— FrgHed gt # = e e -

— g &= T #w Ay ¥\ (AEEST - 78%, AR~
21%, 37 8, 3T9- 1% ARIAT JFATR)

— A T & FU q a7 WY =T 2|

— 9T FYF & AT © AT FHHT AAAT FH & ST 2 |

— g UF e qet gt 2 |

— AT 9gq & aTg F A=A 98 A1av 2 |

Fig 3 AT NARROW PASSAGE PRESSURE
DROPS AND VELOCITY INCREASES

FIN4317313

NARROW PASSAGE (VENTURI)

— A e § T4AT # I1G 9§ ST 2 |

— 99T 9g & 1Y FT ATIHI qgal © |

— 99 a7g BI¢ T8 & ITE S(d & ad aTd FH 8f JA1ar & F avT
g st g | (Refer Fig 3)

IeERT (Applications): arg=aferd STHTOT T ITART St
Arerae | f3Far strar € sret sfrermedy 7fy o #7 swe # 7 s
fErar S €|

FTATCTT ITHLIT &1 ITANT FH TAS ATeil SETST ¢ 641 Srar
g -

- IFSAAT - Fi=AT (Push - Pull)

- 33T - R (Lift - Drop)

- AT - 3FFAE (Clamp - Unclamp)

- g (Tilt)
e |t (Boyle’s Law)

e Frae (1627-1691), T s a7 =T w2 O fRr
ATIHAT I FT, A=A | Rer gamn 2|

Iarew ue fafemtor : frew (NSQF @@= -

o (Statement): afz ffvaa sermm 79 =1 8 T stTar
& 97 fR T 9 A9 Y fawde Fa &, a9 AT T, A
& faTdia s # 8id 2 |
1
Volume'

EEIES e, arqaT R wedr €

pV = f&T (constant)

plvl:p2v2
Frgafoa STHLUT & @t (Advantages of Pneumatics)
argAfod ITHLI ATHTA: SATATF ITHLOT § T 67 1
g, gas fae o 2
— g Uia: fAYe® ITeer Tt €
— g gHfAd WA # 8T e I ® |
— I F FEF F T G o AT AT FFal & |

— A F FIgHSA | faAT et STfAwer T & SreT 1 qHhav
2l

— 7 far ast &t €1

— fq a=x foeEr G S aear &1

— IE §47 gIfad Tear 2|

— A1g gaqetier T8l &t 2|

— g §¢aeT uF fawie § ave €1

— SEE IY AR SIAT & T FH AFLAT H ATIFAT Sielt 2 |
— % ITHLT HEEAT H GXA A & 3 a5 i & |

@\ (Limitations)

arg=fod gl & e @ € -

— 7& fimew 3000 kgf T 7% AT ISAT © T 39 34 ATF
aot & forg w&m 2|

—  ATATAA ITHIIT =S OTET ATl Bt =1fey foras it g
T arey e @& | (34T e ofie fRwgeay)

— a1y et & sma s@fdes eidt 2|

— THaEE i femr gwE a2 i 2|

— faoiw gelieem aFdis 1 T Fa ATRE e wt
YR AT Srar 2|

— fobst g & frf o% fmew W& 9% St 2|

— Y7 AR G AFAF FEG FIAT T I8 AT 8 |
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gaaTtea Iqweent A wwraen (Introduction of Hydraulic system)

SEE 1 I UG F A § o fwAfortad w1 #A A e
o FAETied STHIVI H THATE

o IR A1 B THATT

o AT AT T qHATY |

TaT w1 AT Fegier (e Siae F1 gawY F § g 1 =T
FXA & I FaATterd e (Surett) Fd 2 |

grEgiforsd eg Ik g "erggr & forar war & foraar o € arr
T "aulic" arsx %1 o & qIET|

FATICId STHLUI % ATHT ISTEXVN A STSTHISTSE ST e H,
7o wrs fafyr sanfe € sregiorae & ST St 3 %1 ST fa=m strar
£ & MR dgiferam g € 2

IE AT G AT Aifaw faviears ud e s g=r &t
gerford #¥a &, % 7w &)

"FE" F qA T G & O & FATAT AT & | A g A® g ©
o ow awg faviw a@ & Rww # ot a9 v

Fig 1 8T i Ud geraford e & &0 &3 0 goar &
FaTT @ 2|

Fig1
9 COMPARISON BETWEEN HYDRAULIC AND MECHANICAL WORK
FORCE x DISTANCE = WORK FORCE x DISTANGE = WORK
)
s i—:

: B

‘

— |

=]

! — ] S
i J AREA ‘ ! <
- PISTON | S
MECHANICAL WORK HYDRAULIC WORK Z
[T
The Fig 2 ® 7rg f3@mam 72t & {3 sTonT-stenT @1es & Heae Tred

g UF X & S gU €, 37 a1 H ¥t &1 olae UF qAI |
IE T | AARE qqT & Fw gg § | faef s g e ga &
AT I9T9 TEAT & S &9 AT 815 (HATE) F AT ST & |

Fig 2
HYDROSTATIC PRESSURE

LIQUID LEVEL
A

FIN4317322

ZdT R0 & o ad= & 1fer o TedT €, 9% g9 F 3 g
" ST % o0 e a o1 3a1 & a9 d fF @eft a9 § | g9
T & AUl

AR A’ & AT, Y Tl | G 909 ©, FAA(H 59 B
F BTge A9 2|

uEe |t (Pascal's Law)

3 oW % AR 89 T S qa@TE AT 1A & F g e
# UF T SeraT € | Fig 39 Fig 4 8 30 faam &t awsman o €1

Fig 3

FIN4317323

Fig 4

TRANSMISSION OF FLUID PRESSURE

FIN4317324

Fig 5% SIgaT afe Bic e T &7 I ol 91, at a3 fuwe
T ATF a1 AT ST FF ([ gard G STE Tk A9 9w
£l

Fig 5
PISTON 1 PISTON 2

@ 10 m? 50 m? ﬁ
100 kg 500 kg

o

UNEQUAL PISTON AREAS

FIN4317325
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FAreTe (JAFATAT SWTE &) (Cavitation)

G oI TS el1e | %l gU AT % elgel 7 €aTE Al Hi e 1aa
Fed €| FArew ¥ R g1, 9t 19 & F7 & Ay & | aret
FT FAIHLT B & FILUT FSH  ATATS @il &, T AT & T
&I % FIXUT IT & & 59 q& TaT & | T AT &7 q&T d3a
yRIRfET 7 uw fIom & gmr =@neu | (Fig. 6).

Fig 6

STREAMLINE FLOW

STREAM LINE TURBULENT

FIN4317326

TURBULENT FLOW

AT w9 Ry (Bernoulli's principle)

TFAST STt a St & ST STTSel AT & o Tfer & HTET TT &l & |
ferfasT 1t TaTa % FROTBAAT © | 7 A1 HoAret Hf ATSHT qHIO
ol AT F |

Fie o i ae Fedt & 6 57 A avger Fur R Tt
g1 59 ¥ 98d GAT, I8 q¢ SAT & T qa1 (ATRAATHA) FH
&1 ST €, T 9 Ta F9 & AT @ a9 &9 FT gd19 98 ST @ |
Fig 7 # feraia awemar o |

Fig 7
PRESSURE GAUGE OBSERVE THE

DROP IN PRESSURE

A GRADUAL PIPING CONSTRUCTION

FIN4317327

FEHT &1 99T (Effect of heat)

g & foa ST & 7 %oar € 7 & FH SaT 8, J€ 949 § g9
o ATET & AT T LI AR AT 4er e 2 |

FHT 3TZA T WY TqelT < 2T € | 7 18 F TR a1t et
forer 7 9 & forse &1 TaT € | ST | 3tge & off 1| & Srar
£ | SHY T 3 FIA BT T T B AT 2 |

HATA: goraTiod feew § f aa A/l & € -
FFATIOIA STHTIT § TANT & ATl 59 1 T@ & oI ad
a1 EF |
forew & garg a7 Fe & forg o
T & TeTT F g8 & oIy sglie ared |

- FcveT a1 Fig UHT 5 S A 9o
Zq STt TR H AN AT AT 7F |

qTET F g @@ A g9 F U e # G S WAT AT
|

Fr 37 o asft S # e uw Sfva gernfeoa e
Y FATAT ST &, 308 FIord a<e & Frd forar v @svar € | (Fig 8)

Fig 8
DOUBLE ACTING CYLINDER
PISTON
RETURN LINE
TWO POSITION VALVE n
PUMP ]
PRESSURE LINE \ I
- HIGHPRESSURE - — — — — — — —| 3
o. T 7 | L]
E LOWPRESSURE |~ — — — — — — —— w©
o. | S
~
«
s
RESERVOIR Z
[T

Faaford wE (A) F T@A & forw &% a7 Fd |
forew o g9 T a9 & forg am Iuerer gl

- @A g e, w T o aedt arget # eEem F o fhew
g |

TG T FH AR HC FIA & (oY IqTa FATST ated forad
F AT AW e TF o9 dad T R |

AT I, ST TR FT HTH FIAT & 9 59 g9 § AT T8
&1 A & ehar 2|

e dTed S &9 & ger g # e 2|

T 2 T S {4 & ATI9Ehar g4 9¥ €T & T &
forg vear 2|

Iareq we fafemior : e (NSQF @7 - 5) : s 4.3.173 &/ weitte e 63



- UF YIRS, S 6 g Y A7 @ g=en aar |

TF I19 Rl a1ed, STt a9 F0Ef § a7 & 9 YR AT
qied thet B SIIAT €, € feew & garg &t AAfee aeq 7gl
qar &

agated T gt § g

argate

et

7% HfHd AT ATl Tt & S aTg AT A T FATT © |

Jf% I FwE &t AT €, gaforg aw ud Al e 7 4 &
STt 2

TG FREL & AEIHAT Bl © |

IR

g fafeeast & g1 ST § o arelt 9k e
argAfed a1 HT ITANT I, 2, g A AT S1ar 2|

g fHgr &t &% F3 & forg 57 Joret &1 s@ & Sar
2l

TR

G & I

3 ot #t 997

¥t sttt agafod womelt % v 550 & 690 kpa
I I FEF A S

JE TITeAr § =ferd, 59 T 919 a9d7 2 |
a9 I W TE ed € @ Fr i # R ALY 2T 2|

= Ul | gerarierd g9 &idr |

facveT § fUed w1 &7 o 118 gFTl

T EIRT & UF {9 H 9T @ 2|

ITeT gl GIXT &9 Jed 31 o fher &t et 21
IETETT

T o fore

FT HF IS % forg ga=nfor fore

foree & <t

R # g

FRA A AR

IH TUITAT | 6.9 & 34.5mpa.d® FT 319 a9 dFdT & Fo faury
SATE 69 mpa. & FT I HT TINT & qohdT © |

gl IYHTUN & @ (Advantages of Hydraulics)

o FTFHEE AL &1d & AT IHT FILT & Tga WILT awgeni Hf IS
# @9 & 9 €, 98 9gd A(9F g IqH Fed & |
9% gaTa fAsrer 3t €|

o ATGEATTCIA B AYEHAT TAAF AUHES JUTAT & |
o FIGATI HY AT qgA T ITTH FAT & |
o T FATRIE T 3T AT W F AT S|
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Sarew uwa fafewior (Production & Manufacturing)

v 4.3.174 | getia Rreia

ez (Fitter) - weenfoa (gregifers) e agenfo (FRR)

I FEIR & Gew vd I (Air compressor parts and function)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o FHR & famtor & fafy
o FHAL F TEH HT AR
o« FHIR F FE R

g FHAL IEH TH & (Air compressor parts and
functions)

Y FEUR TF THR T A A & T TR STANT A AT
zat & ary ff fr S @1 A% o= gl & F A A
FAAT & FIAT & a8 U UF A0 et 9 9w o

AT FXAT & | AR gt H QO FESAAT F AT FH FIAT 8,
AT TR I B W @ & % arg a@dfie® F1 wwn 100%
SfoTa qHT FH FHIAT AU, GAfTaa # & @&t 1 S &
fora|

FHWR & I (Parts of an air compressor) (Fig 1)

Fig 1
COOLING COMPRESSOR FAN
AIR FILTER FANS \ Imm
/ \ MOTOR
/% \ PRESSURE SWITCH
CHECK VALVE —
° n:u/' =:
7 =S
DISCHARGE PORT
INLET PORT =
EHH
— U
SAFETY
PRESSURE VALVE
GAUGE D
ekt
4 _ _ _ _ @, _
UNLOADER é%s TANK
TUBE \ /
\—U DRAIN VALVE m g
COMPRESSOR s
arg FHIY & A ger ad g 2| %o (3) f&r (Pressure switch)
#teX (Motor) o T Hiew F IR o7 5% FY 39 § o9 Rty ge ffie

TG FRIL § FAFEF AICT 6 AEWIHAT Bl © oy A
# qfa¥ I« gar 8| /e 3 dteel g Tolt F AT 8,
S d qfaY &7 AT #eY & 7 e % eidr €, 9
TR q HFFE & 7e § BTl © | TF AT TF I0E A
TACAT & T8 D LI & AT F ATALATS 8 & a1l 2 |

&% (Tank)

I FWIX FT 98 BEr & S arg F GYE FF @At &1 T
FER FT ga9 7 FEr gar & a gt aqae 1-10 oA
AT TF & &7 THhAT & | I WA § a7 geAT Bhav 2 |

A% Tg9 AT & | ST Ia19 &7 T, 4 dAael & FHH & Jd1 & a9
o e e & Wiex &1 a7 ¥ 37 & ¥ 37 A%E § FHI
# aTg 1 T AT Foar BT ¢ | 89 30 Aase e o
FE aFd & ot 7% fafem wwar € & fraar g & # forn
ST |

e atea (Drain valve)

3 afed FT TN I IFS AWEAR & &, T8 a1, faed,
I T 3 TaTd S dF | %F A1 & | I= F&T FY Y Ashrer
3T & | AY AT AR AT FHL F FLAT & A oF § &
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eIy # arex e 21 Al &% & g9 a2 Far SEr € ar
I 9T AT AT STH ST & STq 36 | S &9 S[rar 2 |

T IS (Pressure gauge)

T A FT TAT q1g FHR & & (% ag F7 qa19 A= & forg
fohaT ST €| a® ITENEAT F1 A% giud Far @ fF afe |
qrT fafie & fis ¢ at 78 =arEdr aar & & = & 9=
I B aF qAT F FH AT A T [T gm0 & 9w 7
F % qAT & F AT e T [T g w3 G Sl gas
ST Ffe wwr fofie & o #7 € af 78 goar aar & &
FHEUR & FeI A ¢, 38 Tl a<e & AraAT =AMfey oed
FIE geeAT AT TR T & |

e i€ (Inlet port)

IH TE T TA (& H a1 F FHR & A€ aled ad o
s & forg foem star 21

A qted s@FE (Inlet valve assembly)

T died FATAT | FTed ©ie T aTed 8T il € | gl diea
ag F WA B FEON F HoveT # a¥E & I 7 Fafem
FLAT & | T& A1 T aF o A | AT Fwar €1 7w i A
AYE AT €, 99 fowe i &t aTF A1 € T§ A # e
AT ZAT € | 3ciE aled H HEl a¥e & Thed & forg ated < &7
ST foRar ST &1

31 i1 (Cooling fins)

FHIR  F fHeveY are fowd &7 96 & aT% 9™ JE
g e § & ST &1 Y4 a7y Aed ® 8 o 2|
HETA: T8 Geetfaew & a+r gt 2|

faddw @€ (Discharge Port)

7% FEIR avey & S o’ W ga e star €, g
Sqawd fAddw g & g #t arex fAweET g €|

Rt atew s@welt (Discharge vavle assembly)

o fRwamst afed wie, afed @i, aied 8T gidl & | ared ©ie
fewarst area # 1% & qwed A #Aeg FAT & | AT &I HEF
3= T ATAT &aT it AT e Jar & 5 fieT g8 I
TET AT &

arg feee (Air filter)

I FRIIR &1 TE o e €| 7 T fevee & o« fagt
% T F T TE AW ad €| fheee # FHIR F g Y
9 &7 BT 2 |

A atea (Safety valve)

T qTeq FROR F Y LIS ¢ T @ ST &, AT I #
ATITATEH T T =T &, Forad &t @ oft a1g &7 3919 =Rs
&% A FAS & q¢ AT €, 37 aTed § HIS & GIAT B AT
2l

FgeeX (Regulator)

T fewarst ega # a1y {gAe T ST €, $6H H
I=F 19 & aTg F qAd Fe & &1 |

3% ared /A Rest atea (NRV) Td @welt == (Check valve/
Non return valve (NRV) and unloader tube)

g REfiex &% 7 F9w &% F fiT § uw uEil 9% are
AT ATEH I T ST & | I8 Gadm & q I= I qrelt arg
1 Rty 3F a7 av® 99qr @, T IR H AAAlrST H
wfekar et & | uF @t =@ (unloader) 9% ated & AAE X
T g% Tl © AT AT UF & ey F gHaT & | (FWIR T
& Reffaw &7 avF arg et 8) I AT | SAASY egd Al
73T § I=F I ATel IR ATCAT ATg F AT ATE @Tedt Sl 2 |

FHIR % (Compressor fan)

FRATFE #T UH Y I¢ FWIAL BT N ST &, TEHRT H
FRI § w2 ST AT AT AT & | T FIHIT B AATF
TH g & F97ar 2|

arg FHR FH Rz (Air compressor working principle)
®w f@ia (Working principle) (Fig 1)

g FIR I AT &F § FAT F UHA F¢ @dqT 2| I8 a0
IS &F | fived ud aTed &1 ST & 16T @7 319 dad
AT TEAT & | TE TR T HIEWTES 3h1E & JT g &rdl
T o TR & e FHUR /e € S ITHHE H ATl
TIAT JTS FATHY It & |

ACIfed FHAL, TAT AT §o9 ATAT FHL Eav &, v
e s & I I F¥ arg i 6T AH T a1 B @A
F | & 39 goh a7 3aT & | 9 fawed #e, frwlt o
AT Yfed fiee &7 T #¥d € | a8 a1 i 3(6¥ #¥F T a1g
F areY 7 faa a4 & oed 39 a8 S |

AR TET & qTg FHON LR & | JeAF I H a9
# gew € T AAfF I F forw I areft arg & a9 §
qad 2|

Tg g=AT (Air dryer)

FHIT 1Y G F FF FORE g | & ToAar H e &
foro fEFar star €1

FEIE I G F4F AT § AR T 8g ITae & |
I9IT (Usage)

3% Ay w1y s et vd St et 9w
STaT 2

AT AT (AT Y MSTE Fhelell Hf ATHLRd T@H F
fore g1 ag #1 T FwA )
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g |

gt ARt # |

THFACTE THIEAT 4 |

Fgafad 7 ag e are &= 71

AT F AEEIT AALE W e a1 FT TAN SAA[aEe &
= H gar e |

aq fafear # & 2|

% T Al & arga® aAf /|

AT FAG FIA D G0 F S aTg H AE a0 U JIHSAT
ga gt oY arg & @y o et €1 9% FEie Ay & - e
F ATIAAT AT A goT A FeT aav & | s fF agw 7 aror
FT AT &9 AT & FAAF FE I FRIR F A4 aTel el |/
3 & AT 2

FEE ATY A AAASF TN H ATAT B I, T8 Al 59 qeT
H & AT AT aeT # &, § FURE qY & ITAHSAT 1 A4F
EFAT FT ARAT FAT 98aT 2| oG fF qed A=A FT AW
ST, 918 d ITHLT | S AT, qgaferd (=0 Iqwon
FT 31 & 7 =orqr, [y w7 fovrear snfe

0 o IRt AR FT AW AW, IET T ITRLT H ST T,
argafed = Iuwer &1 SF & T For, fafer #v farear
st |

«  YwLeeE gEY (Refrigeraed dryers)
+ SAEgET 3R (Deliquescent dryers)
» feHfidhe g (Desiccant dryer)

«  H@RA R (Memberane dryers)

IEIReE TR (Refrigerated dryer)

TR §AE | 3T IO fAfwasaor qomedt @it g3 <&t
2| TF g & a1g T gAY a1 § TR &g 39 FAC H
STANT YTHERE FROR | A S 21

el 3R (Deliquescent dryer)

0 gAY | Y9 fadier o el @ orad egmentius mefRaa
WX BT @ ST a7 i adr & | 78 geRae Jow foedier & a9
U T & THEHT T a9THE 9 AT 2 | T@ e B 99N
fadfter & aer 3T =iy ud AU eveurEnitoE wefiae &t fer
T =Ry |

3 N F G TAN FEEE A1, MHfas i, v @ 6t
H & aroT *F arex AT €1

e g (Desiccant dryer)

“FHIEHT A" TE U el UF 9T T &7 gAY & | 3 o
ST TR A @ a8 Refed gew 2, 38 ol efaw g
a7 AeARET g ot Fed €|

FHIEE AT T ATl a9 & I Eldl &, A &1 “T@EL 8d & o
THHET, HfcrwT S, BIEr FfCEAT T A SHhe e ad &
T W BT © | SHThe ARAA FRITE a1g § T H AH T
fafer grer |fw aar €1

forelt ge (Membrane dryer) (Fig 2)

R AT AR et ot Fuie 9 § & S areT Hi
A AT © | GITIH FEEE A F I OET AT (e &
BT AT & | I8 fhee? FHFE a1g | & AT O+, d 0d T
F FT 3T & | ATST Ieh BT 36 A€ HIALA qUSH & H8 [ 81
F I gt €| 36 w9T 3o R § gy gar #t w6 e @
ST BT % FEAY § G el a7 Hf GaH qeT of A S T
A & g@ adl & | 37 AT ATl aTg F UF A15S § a8 7
T I a1g I el Y @ @ Sar 1| 7w A g
fer #2490 7 g § 7 f 7 9o % g A et § | 7=
FAY ARd, wagee, wid F faqr oot & =ear €1

Fig 2

}—* DRY AIR OUT

DESICCANT

COALESCING SCREEN

COLLECTION CHAMTER

DRAIN SOLUTION

MEMBRANE DRYER

FIN4317312
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.175 | gatia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

FRL z#¢ (Thew, 3vgete ua @ehex) (FRL unit (Filter, regulator, lubricator))

SEEW 1 3 UG F A § o fwAfortad w1 #A A e
« FRL Z%Ts fFa Fga &
* FRL ¥ Y&¥ qa2Q
* FRL & faforfiseor

Fig 1

{THATITETTATT)
T

SHUTOFF VALVE

HOUSING 7

FILTER
INSERT

BOWL

DRAIN PLUG

FIN4317511

FILTER

fiheey Tgeiex ud getaex e AT us arr § ot @i €
STt aTg % fhee< Fd €, &1 % a9 B T A & T TR
AT oft o BTAT € | FEOR & S a7g 187 AT € a9 a€ TH,
g 7 Ml 2idt €, ud afe fheee 7 % u ar S
G FIAT & |

Y 1 g F1 FWEE aTg F aT% FAT 1T & | I8 3
FOT HT, TF FaT H oG dd § AT F 3T (THAT) FLAT 2|
fihee? & YgAeY & ATy aeA ®§ S fF A @ s 21
IAHT &I & AT FRIEE AT & IHAT § g ST aToT &f
feTemT gtar &, fSed & ST &t gFaw T8 gar €
JATET T F bt 2 |

FHeE 9 foeew § 99 WYeeY g’ 59 F 99 & fEta
faraT ST €1 TYeeT # I AW FA AT ared WY Fwd 2 |
(PRVS ¥R =GR a1ed) 9% aTed qdd UF AT qIE a1
FATT TEAT & T8 fobat Yt 3fa¥ PR # agera oA w
FeheT FT TF F1F Fare a1y fawew § e 7= § da
ST & g & FAd aTel STHLT & TIed # qu Iqe 57 &
FH & TF 7 A& €T § qAd & | e g adt e &
FHEFL T TAT 3T ot Tt foeew & aex Awet oer €| fawew
H AT A F ge & forg fHmwer sger g STy g% 9= &
ECHAT ST 2|
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SUHLU H A F ATE a F Fe1d, T AT B A=A
ATARY FET Ve T Fallhe T H1 A a1 S1ar €| Iamaant
ST Za1 &7 FArATe oot Sar & foraw @+t [etex T geltaex
FT T &7 FAEHL F1 &A1 o etar 2 |

T (Types)
UIeT & F5 THE & (%] 9 ¢ |

« T ITEEN W (General-purpose regulators)
3 W[AeTq H AT AE ITANT % fore aamem sar
g, I8 AIgHSHT I & FUY & I I AN |/ forar e
gl

+ I= 19 A WeeX (High- pressure regulators) sA&T
TART A START F[ded & SA1ET aid a@ 9¥ fahar
STaT &, S9% 1,000 psi % |

+ At SR [ (Low- pressure regulators) 7 s
THR & qATX AT AT €, 39 *9 g1 & forw e mar @
15-20 psi.

* ST A1 I AIeeR (Differential or bias regulators)
THHT TANT UF Rew & a7 el & §i9 § 9o fewde &t
FATg ¥@w & forg faar smar 2|

* @ FA FA I aweaqw (Pressure- reducing valves)
7€ B9 @fhe & W & FH Y9R 10 797 Fihe AR F
gar |

fargie famoT (specifications)
st e (Performance specifications):

« fEfE (Teww#e) I (Regulating (adjustment) range)
- 7% feifaa &g ffiew sar qar 21 (s forfie od daw
ferfire)

« s sETE (AW a1 arg) (Maximum flow (gas or air)) -
afe g F TN T SEr € A @ e #®oFae #v
AT T 2|

+ S=aH 99X IR (Maximum pressure rating)- I€ are
#t g e qamar 2, F Wee & fog siales a@ 7|



o e, FAaw F9T F Mgk =soit (Filter minimum
particle size rating) - #8 (FRL) s#1=at % forg Io=fy
gl & | 7% fheee gRT qa9 SIEr A3 & FO11 & (oY et
€ ot fiheee # dad o<t Golt fereett et amgst 4t 2|

s HEn fageent | few s@ & (other important
specifications include):

* T[eex % TH (Regulator type)

o #TeEw (Medium)

* AT #Hgia (Adjustement control)

* FFEY AT 91T AT (Connectors or pipe size)
« et 7eRaer (Body material)

o JTATE TEHIEX (Environmental parameters)
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Sarew ua fafmior (Production & Manufacturing) Fe 4.3.176 & "t Regia
fex (Fitter) - yaente (gTegiiors) Td argetteE (FHREH)

e SYwvl % Swnt (Applications of pneumatics)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

+ qrgafea R@veet & IwEnT qang

* Wi RETeT % g 8 S

* AT ITFLON F ITANT FXQA TAY F&T @AY TS ATt

I9IRT (Application)

faft oft feife frew & a1 @foa faew & agafom
STHLUT BT FH @A & HO ITANT | forar ar &1 #F &7
s wfzal, qaEat & FREW, 9 e, ¥y @9l 7, ﬂ
R arg &1 A & frew w e w3 &g s 7 o
ST &

argafora gFEat § arg Reve #1 = G smar €, #=tE
T A & A Sl 6 AT el & dthd gAd
aTett AT (TFET ATeH) T TANT 86 ART & &7 | o
ST €| 9| Tiead e /i | AT STAN |/ argenad
ITHLO FT T &t = & forg T Srar €, T # Fe
ATETRHAT 2 |

Fig 2

SCHEMATIC DIAGRAM

MILLING

Fig 1 Ii
5 CIRCUIT DIAGRAM
= =]
SS5 == 1 3.1 2 -
54! -+~ - :
2.1 22
BE H =
== == CLAMP |
CYLINDER TOGGLE [
LINK S 23 B |
,—| \ H
—A B
E— pal! | G?.J_LL._M
@ WORK = 1.1 2.1 22 3.1
©o N
S o
2 © S
TOGGLE LEVER SYSTEM FOR WORK CLAMPING z Q
= SLOT MILLING ON SPECIAL DUTY MACHINE =z
[T

Fig 1 # 9% X7 2Ter foish & srerar S ¥&T € | enret fois &
gt W R # & atew & fog A9 9w @ F)

Fig 2 %5 gfve feard 7% €| 9 ST wie ffenr wefta &
3T ST eT 2| Yo gRT aTed 1 & 9Ear ST ¥@T € ared 1
3T X AT B FoA AT & | fied e Twd gu At 2 #:
FATAT & | aTed 1 feiveT it R & 1Y JeTar € i ared 3 Ft %}}:

Fig 3

ATIRE HEAT 2 | ITed GT RAvET %Y 3 &t Arae foar ST
gl

~ CYLINDER

FIN4317613

Fig 3, fave <fs &1 1€ a¥% o1t &1 e fo &1 a0 Fig 5 ot ater e awr & A e @ § 9 @ e |
T FATAT AT & | S8 91 & AR Y ATE A AT A E | 7)) F fydwew 4 wee & ST o7 <=7 3

I A & WX H aTg a<h AT Sav ¢ |

Fig 4 & arse &1 &1 Jurreft aat€ 7€ 2| 309 3/2 ArEe At F'g'eﬁwm%wmﬁﬁﬁ@%%mﬁ
AT AT AT AT & T I g8 Aferd I186 &[T & AT 3faw I A A A H I o e

F A Aar 2|
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Fig 4

CIRCUIT DIAGRAM:

<
©
~
o
=
=z
g
Fig 5
ROD END
/ CYLINDER
D)
iy .
7 - i
. 7 [ ]
%
/ ©
; o
A / g
1 s
g
Fig6
g\ LADDLE
- J
C
I\
/f !
| — MOLTEN

|
e
\ [\

\ —

MOULD

CYLINDER

oo L

METAL

FURNACE

FIN4317616

Fgafea @ A ITgw LA U @@t (Hazards &

Safety precautions in pneumatric system)

S A A agEfed I % AT FE Fd © S e
ATELTAT FT &H T@AT FTRY -

o AT FA | ST a0 & L BT AT 7 giad
SUTT FIAT AT

o WM F¥ AL B ATF FIA & (o7 FHF I F AT TST
FEAT ATRY |

o Al FA B ATF FA & forg 0 &7 d w=r T2d
FXAT ATRY

o FHE Y TA qel qhdl fhq 3@ & FX FE AW qohll
gl

«  ggEfed 79 At ofie ) e #<d €, gafere aga &
TRiiEe #INT F FRwr g €, g@F oy I #a quy
T TEAT ATRT |

o Tl g WU # F¥Y &y AL Sromr ARy |
o AIRCH T H AT aEG & THAA qG1 34T ALY |

o TEHT FIA AAT AT AAT B AT AT dg FLh 9T
Tfed T a7 AR

o &S FARE SN & Al qI HT S g AT 2,
forae arg arev o AT €, 9 FOT gHeAT & a%dl © |
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.177 | gatia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

ag=niea wEgeedt (Pneumatics actuators)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

* IR TEFRIUERT 1 IR w4

* IR THFIUERT & THRT & ATH qarstt
o I RAvET Tl F IO FIAT

o T TS F GRETRE H |

Tt THRIUET (A 99T F= qren @=) (Pneumatics

actuators)

argAford TR U8 SUHLW & ST FHEE aTg & I19 H AT
At g9 3d & fored Iwanft &1 e o €| o vt |/
FBT AT AT TFIFUe STUHIUN &1 & &E1F & 3d | a1 aof
AT &7 AR 3 & s & fiwew & "o & e &t |
I ATl AT FHER H & Rewary § wi a2

I AT AT W WRA ¢F 8 qgAfid TFgUeY STHLIT |
ST FTF FIA g WAl AT & |

arg feveT UF a¥el Ud THTEeTelt Iuwer & o gy W&
g1 a1 el Jar & Fiow at off a wfq F gwe e g 2
THH T g agd FH sT 8, 7= ferfy arer feivey 7 5%
T ofers g A2l &ar €, 39% a1 & 0% IHN & IuANT &
fory frcivey Suge & gad wry & ged g G oft frer st
gl @k @y & g% feved &y awt oft gar & et
gregTfors fdvey &7 T 7 & g 3as gr 200 °C & 250
°C a% &1 f3Far s @aar 2|

A uF g # (RE) 77 & & 9w ag @
THIAT EHT €, Tq% T THT SE Sl AATIH TFh A FeF
T ATATAHAT TSAT S, TRI B an | (AT F&AT i SATavaahell
TEdl € 8l 9 I§ AguAnt e g 21 3 feive & g
FH IR ITEY, FH YR & s & fear &, gafey afe sy
9w qia afe F1lRy @t freved &t amgst i 9t gbr =R

1.2. argaterd TEUeRt & W (TYPES OF PNEUMATICS
ACTUATORS)

argETerd Feiveel &1 ITAhT, THE, Wedt ud Jaq 7ee
FA % forg e stmar & | agefo UEgues | TER & B
g -

1 U& & uFueT AT agatad gague (Linear Actuator
or Pneumatic cylinders)

2 e TFguex AT aigETed tauex (Rotary Actuator or
Air motors)

3 fafids #ior waguex (Limited angle Actuators)

72

Rratvzr wer wt frwwET - fiferEs goreht wm w9
(Calculation of cylinder forces - metric based
products)

T g7 (General Formula)

fEeiveT &7 ATSTYe a0 37 FHA & (AT Jar & -
PxA

F=——
10

=i F = Feadaa

foiveY &1 Y |Es, fUwed O & 39 a1 FHIR & S
TS ZATIS ATAT HT AT TE@HY AAveY qmaT S & | (e
€ FAF ATE &I TIG AT ATMRY)

afe fiwew e FH9E 7 2, O 'gohadr ([-Hid) a9 cadf &
TH d¥E o AT |

1 =& fA%eaw S 1 2 o et smawgewar gear 21
2 T FAH T &, WX HT TAT & {oIT a7 &1 FATd FL AT |
3 =t < ° &, feiveY &1 9 = off qar #¥ A |

7fe fRreveT forwrsd & afRwmor Sua & forg sl o €, at

START & AT a7t G190 T T@T AT ATRY, T 31T T FIE<HT

=ifeu|

afe fieed T Tow (=) @ 2, a9 <efW w1 0@ ®iE

T F TANT FEAT ARU| zEE oft fafy awmw &, w g

foeeT TS & FOT ST%A FA €, 'TA - FIF' AW & (g aof

A FH T, A - I F [AFwOA F T -

1 usd 6 g0 U a9 & TV H ey

2 ‘fRewW X Id WY a0 & AN F3, S Ud J9X %
e & e &1 AT FRN

3 ¥ aAfa® 'TI a F HETY, TAT TAT I, WX H TA™H &
forT AT ao FEaTE |



e 98 99 9 B AR T § g & €, ar g7 Aty #w Push Force
FEU T ITAT § A aTe 9 T feiveT = & ser| Cylinder | Piston Reduction in Force (N) at
Bore Area various Pressures in Bar
Deduction for pull force size Area 1 5 7 10
Piston [ Piston Reduction in Force (N) at (mm) [(mm?)
rod rod various Pressures in Bar
. 28 3 14 20 28
size Area 1 5 7 10
(m m) (m m2) 8 50 5 25 35 50
10 79 8 39 55 79
4 13 1 6 9 13
12 113 11 57 79 113
28 3 14 20 28
14 154 15 77 108 154
8 50 5 25 35 50
16 201 20 101 141 201
10 79 o} 320 [ 2 79
20 314 31 157 220 314
12 113 11 57 79 113
25 491 49 245 344 491
16 201 20 101 141 201
32 804 80 402 |563 | 804
20 314 31 157 220 314
40 1257 126 | 628 880 [1257
25 491 49 245 344 491
50 1963 196 | 982 1374 | 1963
32 804 80 402 563 804
63 3117 312 | 1559 | 2182 | 3117
40 1257 126 | 628 880 | 1257
80 5027 503 | 2513 | 3519 | 5027
T TFIUET ITHLT T eid e et g€t €t v srrely 100 |7854 |785 | 3927 | 5498 | 7854
¥, 7€ T FEA & | A€ TF YT GRS A W H A 125 |12272 [1227] 6136 | 8590 | 12272
o1 3T & | S 81T Qe 1 9 AT A ‘ 160 [20106 |2011| 10053| 14074| 20106
ot @we 97 AT €, TeW &Y &fte, a9 S 49T ge © e |
200 31416 3142 15708| 21991| 31416

Fig 1

18

6.2

———«H @20

30

Extended length

Retracted length

18

[ —
240

stroke length

26.2

R
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.178 | gatia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

e e Rever @ sw& o (Single acting cylinder and its application)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

» R ofFer Revew & siaiks adw @ FEE
« R ofeer Revee w1 w0 R

¢ 3/2 3 atea #1 FH R

« fme ofeen Rever i feEfa w37 aer afde)

fiter s R@veT (Single acting cylinder)

TE TF UAT ITFIU & AT A H @y Jwr § fFeenfoq wwar
2| 7% qrgarfere aa ok & R{ow § aenar €, gafew @ fe
uffeT Fed | gHd fauda feen & wfy aredt aor S By ar
qE & @d & W |

aaT ¢« e ufFer vy & demmr fig 1 e 1€ @ -

Fig 1 (6)l OUT STROKE

1 /”/|%/L (3)
EJO\O\O\O\ //
B —

FIMAAATY
\

B
G
FIN4317811

fErer ufae feveT F gor 9nr 3| YE R € -

1 fi=iveT (Cylinder)

2 fawes (Piston)

3 fuwes Tt (Piston rod)

4 e (Seal)

5 f&nT (Spring)

6 3°ee e (Inlet Port)

e ufee Rmvee w1 #1& Rrgi@ (Working principle of
single acting cylinder)

T ® BT wid & Fer fied fevey & ew & e A
Tear g1 (Fig 1)

ST $AE e § FEwE arg WSl At 8, fied & e 1)
I @ 2 |

T Ud fieed & FE G (8A%A) % O & B () FHear
g o fEm wet & fauRa e # avar 81 afs aganfera aw
fem wie & samer g €, ar o 9 (39) & S e,
forees o o 2|

et g fIed & o9 - 9 § et &1 T AT 2 |

g F TAR T8 % HR (U adqd qadadr & & | e
7= fie e & 7eg § WX 7 8T ¢, ghiay 9K+ e
& T qAaT 2 |

74

fiee 7 WIR q9 % weAar &, ST a7 e gay & ) T 98
ST | ey AR 9% age & arg fowed & arer Faar 2 | (Fig 2)

Fig 2 INLET
FORWARD STROKE
Tr gl
& bo
4>
e & 3| =Tol T HES &b Fed 2 |

wRaE TiE ¥, fiwed ve ffevey & g e s € afe
&q foweT &t ‘A & F=2H, af BRae e A& FeT e |
7fe fared T @ e B e fGar simg, agEttoa aw

st fBrT & faudia e & o9rar @ & & oar ©, 3ae B
e # s goher 3T 21 (Fig 3)

Fig 3 INLET
T RETURN STROKE
AT T
Q [CNEO.NEO.NECNEO.NEON
-
00 0000
5
[
T T H 99T i Fed € |

T Tk 7 fives e Revey & 3iew A1ar & | araet ik &
ATRT Taha faar strar &1

e i Rvee % e fef@ (Direction control of
single acting cylinder)

e ufa fevey & fREfaa w1 % forg, s ot & firer
TiFeT fAveT § W F T T I FA F (oQ dF 9E T &F
ferfq arer R faess ater g a= & €1

&= are 7 gt Rt ates 3 w39 (Construction of 3 port
2 position valve)

Fig 4 & a¥=eT Sarly 7% @ -

TR e ae ' d §

1 afex aiet (Valve body)



2 & (Spool)

3 g e ud f&T (Actuation mechanism: Push button &
Spring)

4 31 w1 9T (Air flow path)

5 ateq (Ports (P,AR))

ar atst foF e FIAT & At { () g 9 JaTE &

qaRF G Ft T8 TFGUIA TS B qITar & |

A Ud e TAT ATHE F ITH & At AT Fawprar e v

g yaTE @ 9 Fa qar 2|

U fafyr avr o & fre Fe | e fadr 21
qE a8 TTEE @ el U FAdeL A #ag § a1y s av (f%e)
ST 2|

Fig 4 A¢ "

NS\ DD
o /? N
)
P ‘R ¥(2) %

= i 3t fufa ates #1 #& Ry=gi@ (Working principle of
3 port 2 position valve):

3 e T 2 Wifowe ated gRT arg 9gTd @ & ferfaat s
gt g1

fAawr (399e) uie @iw (d3) @A & T ASeYE & A &
SISt T €, 39 ferfa # #uke a1y ate & are} A8l (Aaedr
2| TTIEYE T &1 fAwE 0ie & SeT v 8, formsd 7t sseye
AT FTATER & I & auax &t | (Fig 5)

Fig 5

T

fAaer 9té &t sreeye WE & Sed €, T fAwnft 7 97 W
3a 2| gu Rufa 7 Fwive arg aica & T=dl € 7 fawed #t gahadt
1 (Fig 6)

FIN4317815

Fig 6

T

FIN4317816

Fig 7 & fimrer ufee faeivex &1 afdhe fGEmr mr 2|

2(A)

Ll

1Py "3(R)

Ak

;ﬂ FIN4317817

S FHIR H T 9 (ON) F3a &, F8ee arg 9 “1”
fiyer st ¥ \(Fig 8)

2(A)

Ll

1P "3R)

FIN4317818

&=

S g7 e F IETAT AT &, aTed Free &1 % FI0 arg
3o gger ST 2, v o # avw g St 21 (Fig 9)

2(A)

N

1P "3R)

D
U
FIN4317819

I qEA F 99 € FY (A7 A1av ¢, fwew sy ferfa & e &
a1 st 21 (Fig 8)
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Taw ufen Revey wa s swnw (Double acting cylinder and its application)

SEE 1 I UG F A § o fwAfortad w1 #A A e
o T iERAT RveT 1 w1 Rria qwE
* 5/2 & atea 1 FE TUTA! qaqTd

e 5/2 & qiea H TANT Flh TAA THRAT (AATIT 1 AT FLAT|

T Ul feive uF uaEguey € S 8 a1 1 TIHT Hh
HIT & 0 AT I FAT & | 307 arg a8 & forg &t oy &t
g1 Fig 1 & gaer ufFar Reivey &1 Remr @ @ -

Fig 1

PISTON SEAL CYLINDER ROD END

\ / ROD SEAL
- . y
JE 5 = .

PISTON ROD
INPUT

PISTON END

INPUT
PISTON

FIN4317821

TTIE < © aTg AATE &g

+ fae= (Piston): a& ac STt fcvey & 3iE¥ 9% & U Iedr
2|

+ Re=T (Cylinder): 7 fiwew &t 7o % forg arg &t aars
FEAT &

+ farww T (Piston rod): a& e S fiwed wa WK &t
stedt €1

o frm== @@ (Piston Seal): fiwes & & ot &7 7= @i
RETIRA

+ ¥z @@ (Rod Seal): a8 diar it ffeivex & & ag &t
FTATECT § e AT T+ 3T 2|

+ T gug (Piston End): 7% fivew a15e & 91 &l &, 59
qre # AT FT G4 FHar 2|

+ 2T T (Rod End): 7% +ff fiew ase & I wdft &,
qre # g F FES o g €|

S arg H A A8 9oid 8, fieed W a7 amar €, e fawea

AT FY 39T F =T €, 37 Tl Ff BRAS HF Fed €, "BaS

T & qAF A7 US U8 T Edl & 4 e ‘B’ & ATAH § A

arex fase sttt €1 (Fig 2)

7Y arg arex A& e & at freew 3t e T o 2

S I 9 B’ & qATE A AT &, A A T8 g ¥ & a8
T ‘A’ & FTeY s Tt &, ud fae st g ferfa & e
ST €1 (Fig 3)

oo UfFew fvex fig 4 § gortar =T 2

Fig 2

FIN4317822

Fig 3

E

>
—
us)
FIN4317823

Fig 4

FIN4317824

5 qté 2 Tifore area

T UfFT fAveT Ft STIRey F3 & forg e srawas € f&F o
ATd B & i arg &1 fRomd aaerdt @ safore uF 0 ate at
ATaTIFAT et & o 3F seeye wid gt €1 5 wie 2 ifsre
afed # &7 ATeye T gid € | Fig 5 & &= fewr 7 2|

Fig5 A B
- % % 7 :
A 7 %
R p s g

« gt et (Valve body): 3o &t (fw) =it & e
A’ T e T ¢ |
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+ T (Spool): TT TF ITHIW § At Afe famaman sy at arg
sare &t 39 aaer qar 2|

+ ZAYE WE (Input port): I8 98 TIE & &l § a1 ard |
Y A ATE AT £ | g8 ‘P’ & forar S € v AW 1 F|

ASEYE 9iE (Output port): I8 9 e & Jer & a1
T & e AT 21 38 ‘A’ I7 ‘B’ & &l ST &, aT
TEL 2" AT 4" & off "y Srar 2|

+ AW 9t¢ (Exhaust port): 7 a8 TTEe & S&T & a1g a1e<
Aol @ RIS E AEare, a= 3 ar'5'd
T ST 2

TifSrer &7 ovk gtar & & fover 3o & afea &t #ag & a1y %1 F@TT
g @

F R AP OB AT S, FAE A’ T R, &
HTEAw § arg F (A F @1 2 | fAw e ‘S | 2| (Fig 6)

ST
e

AN
V]

r

FIN4317829

N

uF R g o ‘PP oE A JRTEAT S, 9 T B 'S e &
qTEAW & qg H e #¥ <eT € | A 9 R’ &9 €1 (Fig7)

S
< iiﬁ%% i

5 qtd 2 TifSter ateq & fig 8 # fw@mar o 2|

FIN4317826

N

FIN4317827

Fig 8

4(A) 2(8)
| |
5R) 1(P) 3(S) s
o

Fig 9 T3« UfeT feive #t ATHT SawT § 9o g¢ &1 afhe
FaraT 74T & (FBRT sifaRex sraem), g« #t f{em 1 (p) & 2 (B)
F 4 (A) & (R), oae & fiee amas e+l s@em § 317 Sar
g, 99 a% I TFex 7 F2 | (Fig 9)

Fig 9

| ——

4(A) 2(B)

(l::\ iy /T

3(S)

5(R)
1(P)

S ‘I T F FATAT AT 8, ATed & T aTg % q&Td HT Tl
a3 ST & fores #t awg & e 1 (P) & 4 (A)wd 2 (B) &
3(S), s &t faweT ot ae wmar 21 (Fig 10)

Fig 10

4(A) 2(B)
Cp\ vy / T
\é(R) 3(S)

g

ﬁ FIN431782A

ST 997 Fe & fRuFgde F¥d € foed st amer sren #
ST &1 Fig 9
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.179 | getia Rreia

frex (Fitter) - st (eregifs) & argenfa (F@R)

agentee ared (Pneumatic valves)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

o TRAFHEFA HgIA ated Ht qHIT

o TRATEA FEIA ated & TA(HIIT THATT
« giea # fafenT Twm wt "wed

o TAFHA FgiA afed & TR TqTU |

afed U8 H47 & o gy s=ra &t few & ar1 399 & a9 &
A== # g €, @ FY a9 2 |
AT ITHON | I F1AT % A fawrford faram € 3 &:-
faur (W) gia ara
A - e ate
T shaldl aied
AT shgtel ated
T T W g @l afedl i IR & 18 )
faen #gte ar= (Directional control valve)

faom shgier atea &1 w2 f et & e #a & fore R
ST &:- (1) 39 % A & {90, (2) 59 % T=T A JEATT FEAT
Ud §% FAT| 6 ateq ot ferfa affhe # feveT a1 v wee &
THIH TE &l 2 |

o s giw ates #1 aftweor (Classification of directional
control valve)

feom dhgier ate &t e sl ud &1 % srgaTe afiga B 2
iR etz & srgaw
TR T YA T H&T F FAAT
afed TFGUIET HHAH & ATATC
swa® fesmzw & sgAw (According to the internal
design)
e 31 SIS, 38 FT TR b S| STeAcT & fobe] FETaqul ST
Aot € s At &
ared & 39
TrgufeT aw
THIUI FT FH
FAFIT FT ATIA
faom sgier atea &t &t g gt & ater @ 8- Fig 1
wrEe Aty (Slide valves)
TATES ATead] &7 AT FA(Y & 116 36 aed HT GraT AT a8
FLAT TITEE F¥ (AT S1AT &, ThEe ared | e it i 8:-

78

e e At
- oY WES AT & At
e TES afed

Fig 1

[ DIRECTIONAL CONTROL VALVE |

SLIDE VALVE SEAT VALVE

(POPPET VALVE)

[roTORY DISC | | [PLATE SLIDE |

[BALL sEAT| [coNE sEAT | [Disc sEAT|
LONGITUDINAL SLIDE ‘ ‘ ‘

(PLUNGER SIDE) \

FIN4317911

T "o &t & (Fig 2)
30 URJUE A H FH 9 AT & |

Fig 2

= | = |

= | [—= =]

BALANCED SPOOL [AIR PRESSURE
ON BOTH FACES]

FIN4317912

SPOOL

e oft sa g off € -
wIEfeT Téw F fou ade ATk, Jq7 d g e A
7% 9 # Iuterd go fudt F fog ddeefia €1
THFGUIT & THA AFAF AT & |
TEH AlS - HIg e el & |
T ST FH 2



e area (Seat valves)
T aTed F T ated Y F2d € | aiea & T acF FT IS,
are F dg AT AT AT AT 2|
T ated & o e & -
Fter dre ateT
FHIT AT X e qiea
e e area
e area A g € FifF -
FEH g¢ Fe agd FW st 2|
TaH Tl quT &9 var |
7% oy rae yee FYar 2|
39 =T gy 2|
qa 7 gl & fog d@agmeiiar 981 8 © |
T ated & fAw g off € -
TEH AT FEA | agd Aferd aef oA 2|
¥ aer A A w¥ 2q vt ao 7€ T 21 (Fig 3)

Fig 3
PRESS HERE

~

A

=

£

BOTH AIR PRESSURE AND SPRING FORCE
HAS TO BE OVERCOME TO OPEN VALVE SEAT

TEH TE Wit % AgAR at & anieeer (Valve
classification according to the number of ports and
position)

faem @giter ateq § agd & TiE ud T gt & fored a1y faw
ST & 31T JTeY oA 2|

I aTg F TB1T F T og | FF T T T FAT 2 |
feEm MU ateT § gt (P) U asede (A) ¥ (Fig. 4)

Ta¥ 37 qifsrer gt &1

TRFE fafd - #F geE 2| e fRafq - qof geE | 9w
(Fraf=re) g1 7% B o & forg U &t gy aqmar v ¢ |
| a H, q1g & geTd & e &1 o g g fewmar s €1
Figs 4 T 5 % fammy w1 afes 2/2 afer ® e &0 & &1
qréq & e g Arfea e star @

P - %X g€ (P - Pressure port)

‘P’ 8T ITANT F¥ I FATAT AT & {3 Foiee arg F8ee &
afea § o1t & | (B ==t grer fewmr i @)

FIN4317913

Fig 4

o>

— —°

<

P ==p A Pep [ ] =} A

Y

GRAPHICAL REPRESENTATION

FIN4317914

Figb
9 2/2VALVE

N

NUMERATOR DENOMINATOR
NO OF PORTS NO OF POSITIONS
(i.e) P&A (i.e)0,1

DESIGNATION OF VALVE

FIN4317915

A,B,C - #TF &I AT TEH

7% qed feivey § a1 g Fd ©, 7 fevey & ang off g
FXA |

R,S,T = et aieq

7% 98 Tied faveT § a1y aes #3d §, 9 faveT & arg o
TE FIA 2 |

X, Y, Z - = a1 e |

3 TTel T TANT F¥ah (A & Y q ATSCYE HT (A= fobar
ST 2

aread & ferfq e 0,17 2 U6 1, 2 & a0 Y&R &
feama & foraT simar 21

TFIUI o T o STATR ated v e (Valve classification
according to the type of actuation)

atcad W UF § Tfas Arfer fRafy gt €| afe frfa &t sgamn
BT A, ATE<T a1 &Y ATTARAT ST & | ATed T TFGUiET FEA A
fafer o weayet yfieT fwrdt €, o aef #t a3 & forg ate
T G271 o a &, o 1 &1 e & forg ate st g
T €, 39 FF & A F o | IE afdT F ATSHIIA dael B
Y Fardt €| vaguem 2 ger gt § fawifoa & 1€ © -

f&rT Re ara
fRe= ar
@ Rt (Spring return)

=g afshaT & f8RT % F1r aiea qoq uw frfa d ear & | ofa effae
FIA &, A9 q€ AT (AT T&AT © | AL FA T TFGUAA (73T
# & faredt s &7 gt 21 (Fig 6)
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Fig 6

MANUAL (=
LEVER \—

FOOT PEDAL \:\
i =N
e
AR PILOT Dz
7 (Manual) TET
fora e
RS
AT T
T Fiw T
GIEEIECS
qiade IS
femT et ate &t TRiwe fRrfa '0' & & st 8, 7 gadh f&afa
‘1’ & (Fig 7)

FIN4317916

Fig 7

T
=

FIN4317917

(=

= gt (Detent valve)

T THAT | aTed & g &1 fRIfa a9 a% Fumaq wdt € 99
a% & I e & UFgUe T {1 A7 | 560 Y& R & aied & Seve
ated Fed & |

T O | g9 | & (Under this category we have)
(Fig 8)

Fig 8

= Al
> —
L
forae sftaes
T AT
ATAAEE ATTEY
Ret uftrar g7 wftkaret & sy o wwfam & 21

T gied &1 ferfa 1 7 2 g foatE sireht € | o9 a2 @ Rt
¥ 7€t giar @ a9 T2 '0" & fewrg st €1 (Fig 9)

Fig 9

i

FIN4317918

I
!

'

FIN4317919

=T & warguer g #it fMehedT sIga T A 8t ashd
gl

e (SrEe)

e

TEE UFUE WAt 2T fora¥, e @ Y g & STt 2 |
(Fig10)

Fig 10

(=

FIN431791A

ReAte dgier a1y, aTg 3778 a1 HieATES g7 & & | (Fig 11)

Fig 11

ZIMPULSE

FIN431791B

fen #gte atew & WY (Various types of directional
control valve)

TR I & FT ATATE AT THT & ated it quet | T8t g
q CFAT ARl AIAT AT |

2/2 T fR=rer ate (2/2 directional control valve)
TR 2 9t v 2 ferfa it €1

3 aTed & ATHTEA: TANT 91 TATE &l 97 FI4 G &8 FA |
3T StTarT €| 9 ated @fdhe # #e - 31 aTed & d¥e H1Y HLdr
2| s ferfa & affe e gy #e sw atea &t R @
g1 (Fig.12) oE aTg TATE & Ve [Heve & 97T & U a1
Tl Figl3® 2/2 are sAiafa fesmes sgar fiam 1w €| 7%
AT ATHTA: 88 THE % g T % 8d = | (Fig 14)

3/2 o &giw atew (3/2 directional control valve)

Fig 12

ibiin

— TT\W

o=H%]

CUT OFF VALVE

FIN431791C
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3/2 AT FT &I ATH TE © % a8 ST ¥ g5 arg H (et
T & e % o g Te Al €| 39E 9 9 'ia € P,
ATE R | 389 afea ¥ el 99 9 3@ 8™ § 8T fHedr
21 Fig 15 ® femmar mr &, yxfers ferfa P & s f&ar
g1 AF R & Sier T ¥ | Uegue frfa & P &t A & strer @
gl R Fg foar mar 21

Fig 13 @
__=>a
p = P =>
A
SYMBOL m
5
- N
7 \ 7 .
/ i E 2
3
VALVE POSITIONS 2
Fig 14
NORMALLY CLOSED TYPE
1
— T

NORMALLY OPENED TYPE

1
— T

FIN431791E

3/2 atea I FAIE Ated & forg SERT H 9w T & 7 e
ufaa fdveT #it tague ¥+ % forg faar smar &1 (Fig 15).

iikiin

TO ACTUATE SINGLE
ACTING CYLINDER

Fig 15

[V}~ MAININLET
CONTROL VALVE

o 1
|

Py
FIN431791F

7% ated geT QT &fad ated # (& T Igae T & ated oq
I € | 3/2 ated &Y HL=T AT UF uague frfa # Fig 15
¥ famrd T 2|

3/2 tca ATHATAA: Gelt T &% FAT (RIfe § IJuAe &, Sy qfdhe &
ATAIFAT AFAR ITAN § forar simar 21 (Fig 16)

Fig 16
1 A 0
= T\
P R
3/2 - WAY VALVE
NORMAL CONDITION OPERATED CONDITION
P P—=> 2
% = -
@ R
R NORMALLY CLOSED
R — "
—> A <A
P> P
O]
>
~
3
NORMALLY OPEN =z
(TR

4/2 e st (4/2 directional valve)

AT T F1F T Ufaed fcve #F Uague &3 | 6 star
T 39" 4 T It 2|

P - JF 9
A&B-F& T
R - fRert aé

ATHT 3TaeT | (Fig 17) P #TA® SieT 1T 8, B & R & Sier
AT € gAY HAAWT § AT FAGA B Il {7 AT 1T 2

4/2 FteT FT ITANT FXA gU SAA UfaeT feive & TaFgue Hed
#r ferfa =t Fig 18 # samar @ 2|
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Fig 17 ;
=> A
P=>[1 } <— A
Re= Z | B
SECOND POSITION
A R B
\N b\/& AB
= AH
SYMBOL
i 5
N7
1 z
P 2
2
4/2 D.C. VALVE POSITIONS z
Fig 18
TO ACTUATE A DOUBLE
ACTING CYLINDER \
‘ v
SRS
®©— O
I I 5
| | <
I I 4
[T

5/2 faam #few st (5/2 directional control valve)

5/2 fear Ffaa atea #1 w1 4/2 @9 Fgier ateq & gar & €,
TS UfFT RAAveT Ft TFgUe F¥AT | 5/2 afed #7 78 waT & foh
a9 uF fAnlt Tt et @ e gy /i # wasT w9 8
Hqford 6 oI & | BIRAS F SFa€ FHAT A H1 dgad v
ST & | 5/2 dted &1 @¥ HLAAT % HL0 7 T8I €1 5/2
afed # 591 gid &

P - 3919 91

A&B - & 9

R&S - fawrfr oid

5/2 ated @t a¥= Fig 19 # 3@ 78 2|

gtea # fafent BFm (Sealing action in valves)
ated &1 TST UF T &1 Hie & S H 7 § FHH oflaheT &7 A1eY |
qreat & fese ¥ g7 &1 v am @ s =Rl
farfent o e fRfer ey o st 21
T ared & e

ate atet &1 o (bore) T8 & F IFE (super) fEAfRET

o g femar star @, e & w9 8 F#9 wieRe )@
F Wea & Hea fafert ' (Fig 19)

Fig 19

;Uq:k
N
|
N

FIN431791J

qled Y AT H T T &iq STl 1t 2 | (Fig 20) ®fa 7
o ‘0" 7 adiEt ey gt €, frad 7 fiw 1% aef
&g ffen wem #3a €1

Fig 20

B
i

uE<:::J>

s

=PIl =Tl
i i

R P S
D.C. VALVE SLEEVE BORE

FIN431791K

'O' faT FTET & FiX 9% AR |t € (Fig 21) < ffenr &
waT FAT 2|

Fig 21
A B
{ i
A
T I T
AT r
J i

R P S
D.C. VALVE 'O' RING SPOOL

FIN431791L

F7 Hiel H TS AT AT &, I9% 5T W o I &g a1
=Tt faerdt 21 (Fig 22)

Fig 22

ww S|

P

FIN431791M

D.C. VALVE CUP SEALING ARRANGEMENT

e atea & fafenT (Sealing in seat valve)

e atea # die a1 Rww seie adt & aadl & S @Y, ATgArT
zefe, o &t aid 31 frefi axthae &7 | wrge aTed Y e
3 Atedl & o STt Tadl & 3oy Hie ated A A aag
21 (Fig 23)

Fig 23

—>R

AT—> |

SEALING MEMBER

FIN431791N

SEAT VALVE
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Frratea Suwevl & free (Pneumatic symbols)

IR [ T IS F qd oA Faforfad F1 #A A 2w
* 1SO 1219 fu=et T T=T FTF FHART (TEF) FT TEATAT
o oo T gt # foe ® qE=TEET )

fre(Symbol): 7= arg=fora Teat #t gt g ST # forar ST
g | g argEfed faeet &1 1S 1219 HTHe SAgHTE SATET T
gl

Rt a7 AT Y AT FT 94T FEt Tt 2
et g stiae wea=t & Rt fFrerieor oa wareor
FT Tohal &1 et )

e gTAT STRTae AT T T | oY 99T AT & s
# FAr wt o e T | arTE: S e =T
H A& MY e -

7t (Square): IE dTed it FTAT 2 |

g (Circle): 38% &R FBEY, AYATCId ATET T TS HF 90T
ST 2|

ATeT (Line): o€ wrsfir &t qoridr 21

gz 1 a1 (Dimond): 7 fheex, FEX 7 gelldhe FI qmiiar 21
forctvex (Cylinder): o8 Reftaw (JEHaT) it Foriar 1

mTa (Rectangle): I fadve &t gorfar €1

gfeg ate (Dotted box): 7 fafirer gt #t sréaelt &7 qmiid & |
Bt (Triangle): T ag=fora St &1 fa@md € - & afaw arg |
qaa & fuee:

ua feemaTs (Unidirectronial) (Fig 1)

Fig 1 f

arg=fod Atex - f fesna (pneumatic Motor - Bidirectional)
(Fig2)

Fig 2

9 7T (Pressure Gauge) (Fig 3)

SHATE AN &F e
foreex (Filter) (Fig 4)

FIN4317921

FIN4317922

FIN4317923

FIN4317924

Jataex (Lubricator) (Fig 5)

Fig 5 ::

FIN4317925

grax (Dryer) (Fig 6)

Fig 6 i \;\

FIN4317926

* % @ty == (Symbol with square)
qd # FATG AT A AT AT F gwniar & | Fig 7 39 |

Fig 7 2

_|
FIN4317927

P P

3o forr & e faenfRa T 1,2,& 3 fwats % €, st wiew adn
T &, 7Afd Sel I1gT SIS 97 Thd & | a7 & 3ig¥ F dI¥ grer
ated & T AT YaATe & T F garar ¢ | forx § o 1 &t ag

FATIT & UF T 2 TF 3T F J2 g R |
Fig 8 4 &
f T ks
5 1 3 [

Figure 8 #59¢ € 1,2,3,4 U& 5 W&l IX U7 FATE FT Thel
FlfmdRemrmresfFadleit2 maeagEgue &
Tl (FETE) W fRwm 1 & 2, A avw §, 3 A 4 & 539 A
# 2 gU € & ware &t R 4 @ 5% e 2| 9 39T 2|

qE &t @Y a4 F T2 AT @ -

3Ye TE (Input port): T et & SATTTHE FHEe (SHHHT) arg
Y AT A AT & | Fg 1”& forad &, 38 71 “p” & forar smar 21
TIeYe 9t (Output port): ST & aTg ated § a8 AT 8, I8
qu g@r 2", 4" § foafy St & | seeye wiet # “A” i “B”
a forat ST 2|
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AT 9ie (Exhaust port): STet & arg aTdmaer § ares Stel
ST &, T g8 fauw e gl €, 437 T 57, 3 Tid “R” U
“S" & femEmT ST 21

ated & T (Types of Valves)

Tt @t § i TER & at T § A A 2|
T9R Ftea (Pressure Valve): T8 ST 997% (319) & fer=ror
F¥A & forw fFa STaT @, 9% uwer i gy feEmr = gl

o fade atem (Direction control valve): gaeT ST faee
T & 92 gu W # faem #t feifa #wa & forg fomm star @
S weae a1 Rae, Fiwared a1 GdaeHarsd, 39 &7 9 &
e qurtaT S 2|

watg fe=oT ated (Flow control valve): S8t ST 9 &t
afig &1 = w3 & forg e smar &, sad a9t &1 sy 420
BT ST 2|

TR WX (Pressure Regulator): TR WoeX & fa=
Fig 9 & fe@mar mar 2|

Fig 9 i““"“z\l

H
H

i

H

i

1 3

FIN4317929

e f=ror e (Direction control valves): Fig 10 ¥ fe
fameT ™ 2|

Fig 10 2
1
T
|

FIN431792A

1

zq e & a7 a9t U & 919 U a9y Srar @ | v Rafa F
TN &, 1A: AT a9 o fRrfey e & qa st &t gas fRafa
FaTar 2|

qifsrer ferfa &t gurfar 2 | 1€ qiforem & aid 1 ug 2de &, dfsa
Fig Moo & FHT 98 gu & |

Fig 11 & a1 Ttforee &t gamr aars 7 2 |

Fig 11 | 2 A2 |

T T
11 A, I
A
A

WAt A2MeE & 7 2 forfa &, s 38 2 7 2 TS ates
7 2/2 T Fed 2 |

3/2 9 aTeq: 59 7 & 98 @< ¢ f& gad 3 9 9 2 qifsree
g\ fave Fig 12 # femmar mar &1

Fig 13 # &t faafa a gawm &t 7€ 2|

FIN431792B

Fig 12 2|

[3

FIN431792C

Fig 13 2 A |

IEN NI AN
1

>

FIN431792D

5/2 F ate: 9% AT AgAR I8 @< ¢ % @9 57 7 2 R
2, 70 = &1 Fig 14 ¥ fRemam mam 21

Fig 14 4 2

T\ "5" /L §
Fig 15 # &t feafar & gerem a1 i 21 )
Fig15 A . A2

AR
:

w
[4)]
D
3]
FIN431792F

TFIUIA &1 T (Actuation Type)

TE TH AT I & S dled H e A TANT €, I T &,
IE AAE THR & ITAH &, T BH 7 THE & ATcd &l qHT |
« g&EEfed 2T (Manual Type)

« Fif3® 2137 (Mechanical Type)

+ dfee 2= (Pilot Type)

« qraATES 2139 (Solenoid Type)

gwate arEd (Manual Type)

7 TIRAT A IRT & AT & S -

I rCECIETY
o foEvY E™m
e 97 T 9ed g

e gty (Push Button): I e ST 3 &, ST Sifa¥e< g0
TITET AT &, HIT wFgUe & S €1 (Fig 16)

Fig 16

FIN431792G

i
%
3
:
:
3
%
:
.

ST &, A uEgue &t ot 2| (Fig 17)

ity 7% (Mechanical Type): ated & Hehfashel el 1T
AT fFFar ST g1 99 -
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& (Spring): @ FwE BT, i gaTd € ate uague
&t omar 21 (Fig 18)

Fig 17 ? _

Fig 18

FIN431792H

FIN431792|

¥ (Roller): 7€ forax #t ave € foad vk siél e st a=
T AT 8, ST (Y a%g & ated &1 @7 AT §, ated UFgue
& st 2 1(Fig 19)

Fig 19 :

gtaee (Pilot): 9% arg g1 Sitave & simar 1 (Fig 20)

= T
zal

TqieAEe (Solenoid): I fastelt grr e B smar &1

FIN431792J

FIN431792K

Fig 21

FIN431792L

fewr T ated &1 AT FeAr

fawm fe=rr ate &t qar w37 F forg fe wfem & s -
e TYel & HEAT AT B |

o« ferfa &t @er sa Sl

+  TFIUC TIHAT & TaT &g |

- T uF fAfa #, e g Ay F e & )

e
Fig 23 |2
iR
&
[ T g
1 z
w
Fig 24 2
iR
2
A T 5
1 z
w

Fig 22 # feu wg fawet #t afeg

Fig 22 |2
T
g
= T 5
K] s
[
Fig 22 &

o Tt A HET 2 (1&2)

o foxfa & "= 2 (2 79)

« e fafer: o qew (g A ), @ (37 as )
IE AFHR 37 FHe 7 ford:
qre RIENCE
T el e

2 qte 2 ferfay gor gew & st faem fae=rr ater | o1 off
ot e & fEnr e @, gaer o IE @ % camar et
| “HTHT ST AT YA faT uague F ated @ 144

Fig 22, % femmu w1 faeet ), 37E @1ge & f8RT &t srawer 39 aw
F & T T T T g I 7 AT AT &, FATA T3 Aq13
& STATAT ATHA TFwAT T |

ATt

TE AT TEAT At Srae & o gge 9t (1 or p) A=
AT W g & Aqv g

i gYe 9E 99 2, TH FIA A qed 99 2

af¥ TAYE A MY 9 / Fe T (2,4 ATA, B) a9
TW FEN A q(e Gar 2|

F¥ o 7Ty forel #, @A e § gYe i & 99§
gafery atea AT d5 ared = |

B Aled & GAYUT ASRT & 56 a<e & ad o |

2 Tte 2 fRfer qor Tew gy stiae fom ger femr Rewt e
gz faerm fae=r ara

fau U o5 a¥ At w qwed : (Fig 23 to Fig 59)

sty

2qte 2 ferfer, gor are ey st o gatr, e e amree:
g5 oo e ate |

2 ate 2 ferfa, foraw g sftare fam ger, e Rest ammern:
g3 feum = are |
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Fig 25 , 2 qre 2 ferfe foraw g stave foma gem, f8rT Red, s
+ N (3tToe) e fewm T atea |
1 4
Fig 26 2 o 2 7t¢ 2 feafar g ot gmer sttae foa g, o e, s
+ S dg R fee ate |
-
I é
Fig 27 ) 2 a1e 2 ferfar ge dea gy straRe o gat, @t Rest, amrea:
+ o gerr fRe fEE ate |
T : 5
Fig 28 2 2 qte 2 ferfa Tev g se o ga, fEnT Red |, e
+ " de R ferEr ate |
1 2
Fia 29 . 2 ate 2 feufar, v g sttaeex o ger, BT e, amm:
° T . AT (GaT gam) e avea |
1 z
Fig 30 " 2 qte 2 ferfar, ataete g smake faa gam, femr Red, e
+ . de R faerEr ate |
.
h P
Fig 31 , 2 qte 2 ferfa atae awT srve fFam gar, e Reet, ammer:
+ . gt gt fRom fae=r ate |
1 P
Fig 32 " 2 qt¢ 2 feufa afemes g™ smRe e germ, B Red,
+ = T de R e ate |
h z
Fig 33 ) 2 ute 2 ferfy afaemss g atwe fFar germ, fBmm Red,
+ < AT g e e aie |
1 =
Fig 34 2l s 3 e 2 ferfa qor @ed awr eme fEr gen, @ Red,
\ . T §8 R feer ate |
E | 2
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Fig 35 2
\ N
T T 5
1 3 s
[T
Fig 36 2]
TIT 5
1 d s
Fig 37 2
\ g
T T %
1 3 2
w
Fig 38 2]
TiT 5
11 d 2
[T
Fig 39 2
\ 3
T T 5
1 3 Z
[T
Fig 40 2]
TiT 5
E! 2
w
Fig 41 2
\ g
T T 5
1 3 b
w
Fig 42 2]
TiT 5
14 z
w
Fig 43 2
\ 3
T T 5
1 3 s
(TR
Fig 44 2

FIN43179A9

3 uie 2 ferfa gor seq g emRe far gem, T Red,
T gar faem A ate |

3 qte 2 frfa foraw g se o e, 8T Red, ammm=ra/
g feom fAE=r At |

3 qte 2 ferf foraw g stfovex fma germ, f8rT Red, ammr:
o feem fAe=T ave |

3 o 2 ferfa g 9o g etmie R germ, @ Red,
qrTd: d8 faem feEw ateE |

3 uie 2 frfa $e 9=a@ gwr sttwee faar gurm, B Red,
T g fRem e gt |

3 qte 2 ferfa, Tae gy sAtae faer ger, B Rest amwm=E:
g feem A= ate |

3 °t¢ 2 ferfa Tee g sve faar g, o Rewt amwmwr:
s feem fe=or At |

3 qte 2 e arrere g sraRe o ga, fEnT Red, e
g fom A= At |

3t 2 fefa ararere ey se fama gen e Red, ama:
e o e ate |

3 ure 2 feufy ameaEe g e faar ger, e Red,
T ¥ fem ate |
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Fig 45 2
\ 3
2
T T o
1 3 s
[T
Fig 46 4 |
m
2
T T o
CEL 2
'S
Fig 47 4
Q
7 :
2
Tl o
KL 2
'S
Fig 48 4 |
a
2
I T 5
s 1] 3 2
'S
Fig 49 4
w
2
T T E
GIEL 3
[
Fig 50 4 |
w
2
I T g
5[ 1] s
w
Fig 51 4
o
2
T T g
5 11 s
'S
Fig 52 4 |
I
2
T T o
sl '3 P
[
Fig 53 4
7
2
T T g
EIEL 3
'S
Fig 54 4 |
~
T T (3]
sl 1l 73 P
[
88

3 uie 2 forfa, amEe s amRe fEer gen B Red,
AT 3Tae 3o =T ate |

5 qic 2 ferfa gor @ed gr sme e gem B e,
T e fAEEer ater, 1 & 2 it ST ST 2|

5e 2 ferfa qor se g stve faar gar famr Ree, fewm
=T ated, g 1 # 4 & ST 14y 2|

5 port 2 frfa (Tifsrer) feraw smavex @R e, fwm fe=ror
qiea, MATEA: 1 &1 2 & SreT @ 2|

5 qte 2 ferfy feraw gmr site faem gamm, f@rr Ret feam
=T ated, ATETEA: 1 # 4 & SieT 3T 2|

5 Ti¢ 2 ferfq ge d=a gy sme fm ga, fEnr Red, fewm
=T ated, ATETEA: 1 # 2 & SheT @ 2|

5 Tie 2 ferfar e 9sa gy sTie fm germ femr Reet e
=T ated, AT 1 & 4 & ST 14T 2|

5 qte 2 ferfa deaw gy sRe faar g, fErr Ret feam
=T ated, @mATEE: 1 & 2 & ST 4T 2|

5 q¢ 2 ferfa ve ey eRe fFar gem e Red feem
=T ated, ATHTEA: 1 # 4§ SheT 3T 2|

5 9t 2 ferfa amee s se R gem & Red feam
=T ated, ATETEA: 1 # 2 & SheT 3T 2
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Fig 55 4|

/ v
S
>t ol E
sl 1T 2
'S

Fig 56 4 |
7, . E
EELE 2
'

Fig 57 4|
/ >
S
1y /.,
CEL P
w
Fig 58 4 |

T
i
I R—
I
FIN43179AN

Fig 59 4|

A L) s

N
sl 1T

FIN43179A0

s % |y e (Symbol with Rectangle)

AT €T & ATATT HT T T TFguex & ford famam strar
g o9 v ufae fevey 7 saw ufFer fevey |

firer wfardr frevex (Single acting cylinder) (Fig 60)

5 9t 2 ferfa amee grr se fr gem i Red feam
=T ates, @mATEA: 1 &t 4 | ST =T g

5 qi¢ 2 ferfa araee gy smre f@rr o feEor gt
qETEd: 1 % 2 & Strer T 2|

5 ai¢ 2 ferfa ammEe g emuee @ Red e fMAeEr
Jied, ATATAA: 1 &t 4 & ST 147 €|

5 qt¢ 2 ferfy sawr wree gy sve fewm fadwr (fen)
qied |

5 aid 2 ferfa saor aeargs g Ataee R A= s |

Fig 63

FIN43179AS

Flo 6o ANAA
N
VV V]

FIN43179AP

|
Tgar ufae feveT (Double acting cylinder) (Fig 61)

[leﬁ

Fig 61

FIN43179AQ

faetvegT & Aty o (Symbol with cylinder):

AT € & fcvedsd §v=r &1 39T ag RHeaw a1 ag
I STt & forg fFam smar 21 (Fig 62).

st & @ == (Symbol with triangle):

A wT & e omE & e arg @ F forg e
srar 21 (Fig 63).

FIN43179AR

gTeT at & a1 e (Symbol with dotted box):

TeT a1 ¥ 99 e IUFun &1 F@tEdl # IWd & S
FRL, argw feor atea ganie |
FRL: 78 foeex, T[eiex Ud gateex &t s@w@ar & | (Fig 64).

Fig 64 T

1Rk

FIN43179AT

Z1ew feo atea (Time delay valve)

78wl (A ate, 3/2 3 ate 7 9y Refaw & st 2|
(Fig 65.)

Fig 65

FIN43179AU
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3= fa=e (Other Symbols)

At et ater (Non return valve) (Fig 66)

sred ated (Shuttle valve) (Fig 68)

Fig 66 2

1

FIN43179AV

Fig 68 2

AN

FIN43179AX

vt ferei=rr aiea (Flow control valve) (Fig 67)

TUE 3t (TFM $9R ated) (AND valve (Twin pressure valve))
(Fig 69).

Fig 67 RESTRICTOR

FIN43179AW

Fig 69 |2

FIN43179AY
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Sarew uwa fafewior (Production & Manufacturing)

v 4.3.180 | gatia g

ez (Fitter) - weenfoa (gregifers) e agenfo (FRR)

A Red/a=w atea (Non-return valve/check valve)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o At Red afed F qret & 7™ qaQr
+ At Ret atea w1 w1 Rt sarg
o R ud T TET A% AT /AT q4qrg |

At Re ates (Non-return valve)

ST TATE TTEFRT JOITeAT | g9 U A9T & F&TT &l ({707 He
H &% X Fifaar a0 &1 A e e 2

i Red afea g7 Sl ATE AT FAS ARl § U A5 a8

IT T | T8 9% died ot Fed & | aiced goad oA, §1, T
T wTfees & a4 g 2|

FAT w4t gt ar g7 & i e # AT ates e S 2|
AT | 5 THY & 9% dicd ITAH & |

& =% atex § faw ardw &ia €1 (Fig 1)

Fig 1

FIN4318011

1 =7 (Cap)
T =T (Stop plug)
& fa= (Hinge pin)
&t (Hinge)

&= (Disc)
FET (Body)

f&mT 3% atea &, 39 T W9 #7 T=19 uF & e F gar €, 5w
uF e & wl glar 8, a9 W U A ¥ I3 A 8| §q

e i 9o ST 2, Tow g fAuda e § 7€ &t S 2|
(Figs 2 & 3)

2
3
4
5 fe= f&t e (Disc hinge nut)
6
7

Fig 2

DISK RAISED

FIN4318012

Fig 3

FIN4318013

DISK RETURNED

JieT TET 9 A |, 59 AT AT HT S€F Sied B TFH Qo1 §
FIT I3T AT &, I I HT SIS AT AT@T &, Fied AT S8
T & iR ot € 7 a2 & gadl fean § @+ & At 2|

(Fig4)

Fig 4

BALL

NOI

FIN4318014

91



warg e aie (Flow control valve)

SEE 1 I UG F A § o fwAfortad w1 #A A e

« yare =T gt #t gEETd

o qRadl Ud a - F qaTE e atew |/ Y Sansn

« 79 : TR Mew zA =iz e 9 &1 e w1

o HeT - ee wfig e w gwEnd

o =g AT T e afhe # a9 ud SaF & Sard |

gaafea a1 ® yare st &1 # Rever & wfie @it
e #%ar © a1 wiew & R.P.M. (Ratgem ufq #dfifae) &t
it #er € 9% a8 3 W e T W AR & T
Afehe for 79 g uw que yate a¥ e a@dr 2|

aTe &Y § HAT 39 fOeEia & g et et & -

yare [eEE dica & TaTe ST FE & AT ge™r Y ar
% 9 9¢ AT €| I8 I g 99 et ated gor star
g Ud yate g fawfo &t 9y €| 9% yaTe aY F e &
FHIYUT AT TATE ATIAAT T AT el & g &7 ofie
TUFIUEY X AR &, 9 AT J9r¢ &t yure Refie atea &
SRt arex s o S|

yare fE=w aiea TF ave &1 g a1 afqsys & S gaarted

STHLO B yonT | o Star &1

FifvwET (Orifices )

o yatE fRE = & forw e sfiwea (o) & Tt
fafer =1

o cniftwrza &1 9 & gy fARs & e ST 2|

o T aiRwrew ffén # 3o g gu etw it awe ¢, afaw

TREdAete SREEE T gC &AW & Aed (gg) atea ar
e 2|

frrr ware s At (Fixed orifice (Fixed flow control
valve))

foe SwIEE UF @3 el Y@ 8iaT & A1 4% o5
TEdT & Ud 39 {37 #T 9@ 7 a5 agadr 781 ¢ | (Fig 1)

Fig 1

FIN4318021

uRadmsiier yare feis atea (Variable flow control valve)

Tt atea (Throttle) T 5 (orifice) atea #1 s fAfgaa go=
(T (FHY) FT 9 FA & forg o Sar 21 7w wA & forw
fafire ware sfe<ta Saw G smar 21

afs ware fes ate & g3 e § 9@ # 7 Ji |, av o
BIeT & SAT &, 4T 9819 &7 & 5iar g1 (Fig2)

Fig 2 Ny KNoB

Yy

S g% dted A1 & g et et & (Fig 3) a9 &7 ga sar
T F8TE o 98 Sar 2|

——NEEDLE

A [FIN4318022

Fig 3 N8
/ BODY
A

& - NEEDLE
[sg]
N
o
2
o @
P
[

T Jied H1 TE IS HT T€ FEET & % T€ IA19C a¥el & A7
Igd Al ¢ | gaatferd afde fam o aRadaerer fFeE ate
W ¥ (fig 4) ® femmy U 2|

a9 - 9 ware fwE== ate (One - way flow control valve)
9 - & gaTE A= aica ATREEH T 7t ated g Ji e
Fied F ATEHY TAAT ATAT & | Tfaes FRT TG I H TH
faem # warfed fFam strar 2| s fawda fRem 7, qur srgwe

FIC JATE F @i G aar € q€ Red s e w” g oy
fectadt it 2 |

A% B faor # g9 & ware iy F9 €| 7 FH YaTE UFguey
AYF ST U TFGUex & It &¥ &f et | (Fig 5)
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Fig
]

FIN4318024

Fig 5 KNOB

CONTROL
NOTCH

A
A g B
IN@%J/WQ =>out
g% fAoda fRom & B & A &1 a¥% JaT€ T Tl A&l SITe,

FiF T - et ate # ared die & FIT I3T @M & Td ot
FIIE e TaTe H St$ @1 | (Fig 6)

§i

R

FIN4318025

Fig 6 .

KNOB

T
/A_% CONTROL

NOTCH

A B
out <<= 7&%{2 <Z=IN
TN a1 - § yare (Ea% afea & a1, Acl aied qEe
(throttling) aT aF ST FT T@T & AT SieT FT @7 2 |

FIN4318026

it fer=ron fafirt (Speed - control Methods)

TFgue A A # At # & forg diw ger fafeet 2 -
o Hiex - g7 wfq =

o iex - srse Wl e

o =it ATE Tl fAe=or

H1eY - 37 i fA==or (Meter - in speed control)

Fig 8 # st forar g1 dieX - 7 ware wfq fa=s afde
famamaT T €, 59 uAguex Wé # waAW ofar & | #iex - 57 afde
Fal & @1 AT M AT ©, fheg ag F wvy st &
FXAT & | HexX - 3 wf feres wfatas W & st w1 #wd
€ FIF Tod U ATS G VFGUST & i & T FSTaAT ATAT
€ saf® affe § g9 v - ¥ w=ar 2|

o e fafyr foed e # e 84 I 59 & FH AW
faam e, I Wiew - 3 wfie (vf) FeEs fafy = €

Fig 7 ®, 319+ &g aTed & HIXOT 797 e WX f&fq § =
el 8| € 34T 1Y f& 9% ated g7 89 ST &g & 98 @7 8,
3= et fFar ot =T 8, S g9 ReveT § 3ie¥ S1aT @ ud
g9 & 915 - I F {AT J@r 2|

Fig 7

B

8
MmN
I
=7
fo—Z o]
JﬁgJ
o

8

|
[

W

\

\

\

\

\

\

\

\

\

\

\

\

\

\

L
FIN4318027

7T We ¢ F At fevey ¥ aedt 99 o @ §, g€ asit &

HATT, FA(H 59 HT B I F7 TaT€ & AT, q=1 I¢ HAata

T ST S d T 39 92 7 2|

* FERT TN & oy - #ex 7 wfis (7fa) F=r fafr
T § o ST 2

o THY FATE A AT & &

HieY - stee e fA===* (Meter - out speed control)

Fig 10 # st f2rar g Hiex siae vare e afde ffamar
AT &, S F4l F TFYUET e | 3a¥ A F AT & | Hex
T3 Afehe FHATCA TF ATgATCId 11 UHFgUex & A1 =T
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F FEaT 8| Rcvey &1 Aidad awed @ & Fith aed
YT F UF AT AT & Ud UFGUET F FSAT -GN AT FHAT
| Wex rse Al (YATE) wiawig® Wikl 9¥ A7 AT Wi Hw
IERIECIETC A

Fig 8

l l FLOWCONTROLS l l
| | | |
| N | /] |

ngr___ i [ ___TtZD
PG1 (]:“ T T >< :DPG4
vl |
Lo

FIN4318028

CYLINDER EXTANDING

9 THgUET | fawan arw yare #i i w s e e,
za fafr # Hfiew - e fafr w=a €1 (Speed control by

regulating flow coming out of actuator is called Meter
out method)

Fig 9 & f3a & afdhe & st &Y forfa & samr mar &, o
I TET &, € 39T WY & 39 a<e 9 & Jare | 9% ated a1er
g9 &t fog & FrEamE fFar 1 T@T § v g9 ey # e &
AT ST | 3 59 faervex & s €, 7€ &g ey fAfvaa ax
IX JTEX AT 2 | Faer PG3 J91% 35T 51T 99X fI@mar Jmar &
ik feveT e IX WX gIRT ated & =A% qiet I¢ ga1d 34T
ST 2|

o 7fd AU X WIT FT @A fG=a aTem & AT g
AT B a9 HieY - e g e fAfdr & g=mr s
Jea¥ 2|

o I #fhe g7 fOR 4% Y97 a9MQ @1 JET €, 99 US
FATE ST &, T 9 Aedt & F{T F1ar & a1 98 Sar 21

= few o affe # a7 ferfa feag 7 @ o9 Rcivey Far gem
2| R fRe=wr ates @1 fiw & avw free & star & ug o
& JqTE I % JaTe A= & JEue #¥ 3a1 &1 59 &% |
I & TEd gTedl WX & T O% AT JEr & ud g9 a6t
vy & & T AT strar @ | gt affe § fevew w9
T & e & a9 a6 S e FqUEF 7 e |

=g ATE Tia =T (Bleed - off speed control)

= A% Tfa A= afhe Faa gaanfoa Tafa § 93 &=
9 €, T g e e s ate T o6 8|

Fig9 PG1

| (I —
| |
L=

PG3 LOAD

= =
=

AL REST PUMP RUNNING

FIN4318029

S A FT =T w9 yEE (R & el O 8 8F aw
2T ST &t S =fte ofT® Wt AE=r #ed €1 (Fig 11)

Fig 11 & =fie - % affe &1 o amr = &) Sad o
T VT 2| yare s ated &1 UF 91 P & e ge § AT
farelt sTT9ege Tt & ST & | (A 91 B Wié) & war fAe=rr atea it
AT T & 37 2

Fig 10

PG1® i_’__\i.__li?
T~

L

= =N -
A J_l

CYLINDER EXTANDING

FIN431802A

Fig 11

FIN431802B
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Fig 12 & fe@m 7u o afea & 5@ fawswer aam=e 9
ferfa o fagsmaT STar @ d9 gt o &7 TEaE e P & T A
# ave e e atea & & Srar 2|

TFIUET & V€ |, TATE F W &F § = ATH & T &,
A TFYUST F BIAS TS FA & Al © forg ave & =S
ATE JaTe fAE=r ated #t A< fFFar ST 2|

Tg gffe Med g7 AN dieY a=6e & afes g9 i 2,
FAH T HT A< AfAUT F1 g FEA & AAF ST T,
AfhT T8 & TIeeYe # FH W = & v 2

Fig 12

0

'_
'_

=
"A

S

FIN431802C

yew ated e Rre ufeen Revee | fesor #=w= 2g vt (Shuttle valve and application

to control single acting cylinder)

IqA 1 3 U & A« A oA faforfaa wRF w A e

o A et afea T wEd ateq FT FE TR U R
* Ao SYFION A e qed HT I

e 3/2 % qieT T N Aled FT STANT Flh RATA TR FAATST *t AT w3 * forg gihe s=m=m|

At Red aica &1 & f=@ia (Working principle of Non
Return Valve):

7% dqfed 1Y FT YAT8 UF Qo § Far €, Afha ag F gadr
3o # wate 7EY S a1 €| g9 ated & 9% ared oY FEd 2|
Fig 1 & 7t Re atea &1 = gortar = 21

Fig 1

FLOW PATH VALVE BODY

A oo 5
— —
—| © 66

POPPET

FIN4318031

Zaw dfed aret eidt & o game a7 gtar &, ug aive 7 &
T g% el ©| {8 g g a9 Wive 9 AT A 8
foras % a& oo &7 UF 3qT1 & U qrie AU R & ST el
giar & =e NRV e a1 faweft #iofter fafa & & gem <ear
gl

S TG B TR AE B, F dXF &A1 &, AT e I9e 9
AT @ U fBRT g9 St @ | 399 e 318 avw e AT @
Td q1g & 9T A® B # a¥® At g1 (Fig 2)

9 yare & 39 & S5 @ Smar @ (fig 3) stafa B & avw
& vaTfed gidl ©, a1 T T 9r9e T o AT & | Jare
9 & dYF & 95 & AT g1 Ad: ATE & FE yarE Al
gar |

Fig 2
FLOW PATH VALVE BODY
A © o
—
S ©
3
8
@
POPPET z
w
Fig 3
FLOW PATH VALVE BODY
© oS
A -
© o4
(s}
g
©
POPPET z
NRV &1 fove fig 4 # fe@mar = 2|
Fig 4

FLOW PATH

POPPET

FIN4318034
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TIed ated #1 ™ Rgi@ (Working principle of Shuttle
Valve)

red aied 2 NRV aiedt & 66 ¢ F TISHT T G & are
TF A Tre T Ja01 1t € | Fig 5 afs arg &t 9t Y
T aers fFar srar € (fig 5) Tue fas Sar € ud x F i SAvw
F TAT 8, A AT F TAE Y F A dF & v 2|

Fig 5
VALVE BODY

IN4318035

Fig 6 ® fammr war & fF afy ag X ¢ & a=ng &t T g,
qtie fads AT € UE Y 9 @iE 8 aar ¢ e arg &
e X § AFT a¢F Biar 2|

Fig6 IA

FIN4318036

& 78 e e aaa s FaR ag & X av Y & = o
el &, Al Tet & S FT G 9 & AT & ug A# =H
Aeye fiaar & | sed ate & fuw= fig 7 § femmar mm 21

Fig 7

FIN4318037

FIIT AT IR (Application)

7T & 31 3/2 F AT &7 TAWT FIA © T I TSI A X &
y I & Sied €, 399 & faeft off ates #t trgue s S At A
¥ BW A3 fHemr &1

Fig 8 ® amgafad a=1 # e dqted & FANT fe@mar @ &
e e ufdeT ReveT &t 2 @ - @ ' § AT
T gl

Fig 8
T
I I
I |
| |
)
2
11 4 1
2(A 2(A
VI V2
Ll W — WA
1P V3(R) 1) Var)
& :
@
2
)
z
[T

S V1 af@ &t AfRe #d &, arg F Ya18 wed ara &
feiveT &Y Y% BT & uE fUeed ot &Y avw 9% o 2|
(Fig 9)

S & ated ® Sie @ sar €, ared V1§ Reve & arg
e (el oAt & 7 fUwew sraet ferfa | o st 2

Fig 9
="
WL
ko
K I
| S S
2
o)
v 128 v 2(A)
— TT\ W 1
1P) V 3R) 1Py V3R)
3
& :
o
z
[T
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Sq ated V2 & AT et 1T €, ag #7 T418 Ned aied
frctveT &Y a¥® & AT € ud fwed o &Y a¥% ge dr
g1 (Fig 10)

Fig 10

ol
1
|

J

r
1
|
L

e
2(A) 2(A)
V1 V2 \
(el 1l
1Py V 3(R) 1(P) 3(R)

D
S & ated F1 SreT A 8, feveT &t ag V2 ata & fwa
STt & ud faved st gy ferfa § e e 21

afg &0 gl afed V1 TF V2 & TF AT ATIRe Fed €, qie
e ST & ud g # Yare ffeve # 8t s ¢ | feeT
1 aXF % orar 2 | (Fig 11)

FIN431803A

Fig 11
="
19 1
[} I
) }:
K I
J S R
2
oo
vi L2 v 2(A)
(= TT\ (=l T\\
1wyl vV o3R) 1Py V 3(R)
O .
8
& 9
3
i

S® B TEI aled @i @ A &, AT a7 &7 Jare feves &
& ST @ ud fueeT oot fRafa & s st 21 (Fig 12)

Fig 12
rr——"
I I
I I
I |
I ]
I I
I I
| S E——
2
1| < 1
Q
2(A) 2(A)
V1 ‘ V2 \
(e AR (=
1wl Var 1w | Var)

s

-

T ate (Roller valve)

argEford e foraw ated &7 ST AT SAtermee ol §
Fitrar fafa #1 gemaer s # G Smar €1 wefie 9Tt W)
FAd aTet ATHTAT T G AT I FT IE@T ST, IITEL F
forg I(ET X FAAAL ATET HT FAT Aled HT ATIE FA Y|
T & TfeT Fad gu arew & e # gaa € e afor w9
&l STAT 8, 39 argEfed U ford< ated #T ¢ - B AT &9
&t ATt & g forg Aty gemer we & forg Sfua et w7
ST faar St 2|

argefora Ve foaw ateat #t 9 Fe O ogfafres fsr
aTgeTt # WffT FXF Ao a T St 81 3 A v 2
Y 3 & T &3 STaeIT a1t U 5 & Toe forae afed qide ar
o fomEAt § A o €| "W 7w doe oAy ata
FT TR AT AT & | T 8o FAT % foIT 7 T 1 SATa9qHar
gt € a9 a1 IIAE TR H U ated & AN fHAT STar
gl

AT AR T B Red at a9 - 9, g - 3 T foaw &
ST T STaT €, arg Tede et T Saa A w1 TA0T A
far srar 2| Wit e 7 gaw # few # foda = |
S AT for@e & A0 a7 Sar 2| 9 a1 G 1/8 ek
# gl

FIN431803C
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Fig 13

ROLLER LEVER VALVE

FIN431803D

FE™ Al (Dimensional drawings)

Fig 14

N
a
N
N
N

012345678910

* & [ 6
ﬁ%ﬁ - |
8 $H 5 @18
‘ ) ) [F‘ l] Flow rate orifice 6mm
|
7 ‘ ‘ \ @ [c. kv = 9.7 i/min
[T ©
| | o | o e
0 i 97 ? G118 @ © . {(g 0 <j 1500
) - 2 8 | g
© jﬁ: | bt © ﬂ‘\ R i)’ ‘ Ej’ ° \()J 2 ___\\\
= 12 ‘ - © @ ?”()’ i 6;* = 1006 N
I E o | ¥ Y © £ 1
! N . Z ] ™~
8 E | T 2 © ; ¢ | 5 o0
N 1 ! ]
| p= ]
2 N

20 ——— |

w
a
w
a
N
S

vow s atea (Pressure control valve)

SEEW [ 3 UG F A § o fwAfortad w1 #A A e

+ gaTa Refiw i, gama ISR ated (Fex aren), gaTa [T dteat § Fa¥ Ud I

* FISEY HYAT FIAT TH ATFA AT it 7= |

FAATIOTT STHLOIN | TANT § T aTel {49 S92 aveat &t 360 9v¥ Rt ates (Pressure relief valve)

Y FATET T ¥ - SUFR H g9 T g9 RefI% ated g=T &< = S & v

91T gtedt 1 @it (Classification of Pressure control TET T & T AT & | SR Refiw ateq g stferss aa

valve) # foreg & 3% & 9 AT @ s & srfid g T 99 @ |

o SR Refie afe T GO |, S ated Aqe arer Rfy § wwar &, @ a@

. U Yl At f8rT & Arer & gere 9iE P 9R 9T ST €, T diie dted
it T ST 21 3 | (P) @ifehT a9 & @ 9 ad

* Y T A @ ¥l F=p A,
98 Iareq Te fafemior : e (NSQF =7 - 5) @ srvams 4.3.180 & weiftr fraia



Fig 1 BODY

/ KNOB

P(A)

POPPET /]

T(8) SPRING

FIN4318041

af3 Ye a9 e f3ar o Ao & a9 & iy star |, a9
afed AT 9 & AT & | T98 59 &7 9879 &F | P& & 1T
2| 73 $Ye I AT a@dr &t 7, ated g a1 € 99 dF
T ERT | Y4TE &F § 98 7 A1)

Fig 2 . BODY

/ KNOB

P(A) ]

=

1%

POPPET /]

SPRING
@ T(8)

¥ RS ateq §, sSedie (SF ATe fheex) a¥ afawrer &t
8T % 3 & & ST AU Fig 3 § PRV afed &7 S99hT
femmar I 2|

FIN4318042

Fig3 10

|_

|

|

|

|

|

|

|
FIN4318043

e ISYRET ated (2 - F - Ated) (Pressure reducing valve
(2 - way valve))

IR [T G 3Ace X & ASece Y & goql # &7
T AT AT | gaETiord SUHT § TAHT AN a9 & A &
S AT -ST gT &I ATTIIHAT &l 2 |

AT aled GaT &aTl ¢ | T3ede 319 (A) aHmarsy BT aa

* faeE 9 ey X% & gde W IEee fUweT & oar 2|
(Fig4)

Fig 4 P@ BODY
A
Twmarl?
I H H
SPOOL ﬂ %l %
P 1} L 3

T I ATITAE ATX 96 AT &, Tl fIe & a8 avs aof
g STaT &, e a1¢ avw faws Sar @ 7 7t ated (throttle)
&1 T ST & A1AT 8, 309 TR R 1ar 8| ©5e ared &
& ¥, = ool #t 39 ave & a9 e @ fF snafer A
¥ - X FB| |8 Ftew aReEar w e G|
(Fig 5)

Fig5 A@ BODY
Vil
D O |
SPOOL //-] W %l %
PP : :

S qea @ fe A g stfteaw e 9= S, Jted (A
afe) TEe qUf a<e & ag &t s | (Fig 6)

g6 AA BODY
ﬁV W o

/ L LL PRI

2]

D0 | odede%e!

oo
il LUUPPR T R ©
A7 :
SPOOL Z
P L =
w

IR T[elex # Fecte A W WX fawew dow & ue P
X F AT & ud fer wEar g ey &1 fiwed e e
wae uve ferfa § €| Yo g ata & 9 Fig7 |
faar mam 2|

TR [ (3-  ate) (Pressure regulator (3- way
Valve))

S 2 - & TR T[eeX F I a¥E § 38 X fAr 90, a9 afw
foctueT # Fua I &t forad A=eeye TR | 99T & Srfew
AT | 9 91T, Hifh aited a&t ¢ | uh &l e 7= awar
3T & Y 9 J% € % eeye W R Rei® ated &
fear sl
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Fig 7

NA A
N
VAV V]

PB1

FIN4318047

3 -3 TR e qed & 2 - F Y9 [eex T TR [efrd
WA ated &l SArewy garar o 2 | (Fig 8)

Fig 8

FIN4318048

T A X T 5T aresy fRafa & ok et ot star € 7=
IR BT 9 & faes 918 f{ow # grarere e e gy rar
2| 29 I & T § Fied AT IoAdT &F a1 & T Y9I FH &t
ST 2 1. (Figs 9 & 10)

ST qut firde aTa 9gH ST 8, giee aEe quf ®9 & 48 &1 Srar
g (Fig 11)

ATIeae A TR FIEt WX & FOT Afe a9 fie 7 & stfers
I ST 8, qed G AT & Ud AF % Tré T X YaT8 & 1T
g\ (S - forfere - @) (Fig 12)

TR C[eeT & IIe fig 13 F @ w2

SO W[ete T T FF A5d § R W9 & J97¢ @A
ud few &t srafas TR & aed & off gefaa e €, e
F ATEA | daq (R TR fear |

100

BODY

KNOB

0
o S
VA0
SPOOL T @F’ L %
Fig 10 @AI Coor B
Vivrrrrand
D O I
AR
SPOOL T @F’ L %
Fig 11 BODY
ﬂy Z 144%3{ W__ KNOB
O
/M/%V 7
Fig 12 AJ@ BODY .
G AL
0 I
2 rf/Jf% 7.2
SPOOL T @ P L §
Fig 13

FIN431804D
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"gam@l a<i@ (Counter Balancing)

o fvedl a¥ SRt g FaT @ J9 Wied g7 HIY o[,
HfT TR, AT F Al FIT WX oar €, uEr fRrfy A
e 1A% - ¥ & T € A A9 & e arer d<r & e
T Strar 2| Wiex - wee v EEs affe uw adwr @ e
HaY - AT w Fw e & A7 awd € AfF gEet uw e
g, Jem faemw wfy fer =@ & Faa =@ oy a&féw &t
BieaY IfF ware B 7 frew €, waguex +ft & & afa &
T FAM, AR 1 TaTE TIT AT T4

Fq: TR qicd oAt TANT aF - JAT FT 9 A AT AT€@T 8,
TE % SR A=A qUT ghed I WY ¥ e A § e
N vy A g i a9 32, T afeT i wIER a9

g ®ea €1 (The valve which is used to create a
back pressure against pushing or pulling types of

load to maintain normal speed of cylinder is known
as counterbalance valve)

FISTY T ATed FIT TFGUER F AT T | @M AT 8,
9Te YaTe J8adl &, Fith a8 TR et ax gfafrar #w=ar
g, T & TaTE TR | FeT I ated SATHA dted & g 2|
Fig 14 # 19X So+ ated Y Sl & fa@mar mr 2|

Fig 14

9 CONTROL

NRV — | SPOOL

KNOB

FIN431804E

INTERNAL PILOT

FSTL qoI aledl | 13 IE 9% dfed TAT8 Hf qga & {oIg
T AT & FAH FEHT ST ITART UFgUe? F1 ([t &
% forg gt & s 7o gu Wi & ar saw RfFw Wi vl

Fig 15 ® =T faevexy et T A9 #t a6 & 9 9K 349
dfee & T F#¥ @l ¢ ffEmr mn @) feve s I w
frfa & v & fog 1= Jow ated TN WIT &1 Tl 147
g, 9T 9 YIR F g1 |

MY - 3RT T9e # sie o JmET 8, F18=Y a9 ated &
100 - 150 PS| 9% &e far st 2 |

faom feire ater # Feftr forfa # 7 Awd B ¥z fafa & &%
& I3 gU & | 51T |fthe A & T84T # AT TAAC ATEA
TATF G qA H B3 AT ForaAT 981 6ht | AT MEA v
B &l &% &¥ far g, 99r€ 781 a7, FSeT do| aied 8t
g 7 fetve &t yatted a8l & &l

Fig 15

PG2

PG@— [
i |
sl
lg-, ]

PB1 3&T 9¥ dor fodvey &7 & R 9 a2 | 59 S a=,
SR e R ax oft ae | 99 Ser Rmvey I R 9 100
& 150 psi a1 R 3= WX § T, Rfeive Far g% &t
ST | S % 0 &9 Y B 9¥ ddT @1 S| gAre ae
factveY #1 wfie Il U9 o yare 7 e evey & afie
FH & AT | et e Y 9% 3% 99 3% 99 O ®&iE
# |

ST PB2 &t 3TIe fham SIrear, sreet %1 ya1e ¥e ) a2 9%
aled & 7ET § BN, FISTX dad (Hge) F a9 FT &ar
ST o1 five sie¥ & av% amg dte S|

FTFA (Sequencing)

S FgA A AT TFIUET Hf UF AT FIga< AtINe fahar
STAT & I8 FgFHA Fed ¢ | AgHA aled U qaq a0 ©
S g = T FEen & S7 a@@dr 21 Fig 16 § #1e
gaeft forr 7 ergaw ate &1 e aemr T 2

FIN431804F

Fig 16

CONTROL
SPOOL

KNOB

INTERNAL PILOT

FIN431804G

aumEsT I B =ttw g9 (fluid) T ga=fera (hydraulic)
ATHA Al gAee TT Hford IXdT HF T@T AT | G g€
¥ Y9 BT & SRIEY & S, HAidfE e agd 9¥ 99w
ERT & & FAY I S| Sed asede 1w stafas
TATE TIAT ST | S8 T A died 1 Agg & foAT J9X 1160
¥ faafa fRem & yare o & ST 21 5@ affe §4/3 3
ated deey et § gt (Fig 17) s awr gy ware fomr
et w#1ae & 3% § anm|
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3A9 gAY UFgue fafa & (Fig 19), feen fewm ater # @€ &

Fig 17

ST FIE, WX AT e dig T & Red omar & wa famr
P|§| HIT 1T & TfA F |
RIS
Fig 19

FIN431804H

wFgue fRrfa (Fig 18) wer gotm v usat &g =1 %3,
3% a8 foAT WX araT fAve S 9 T | R SgEA At
# WET § T ATHA A Aevey H uaguee gfEar snf |

Fig 18

FIN431804J

FIN4318041
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Iareq ua fatewior (Production & Manufacturing)

v 4.3.181 | getia Rreia

ez (Fitter) - weenfoa (gregifers) e agenfo (FRR)

TaFgt - agataa e (Electro- pneumatics)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o TAEEt qEEied FEEE STHRION B EHATY

* FO FAAfE® TR A foree s

o fermt # 1 sttRew "wEd

* HIQAATEE afed FT ST T TLEAT F AFHRRT AT
« R #1 SE wE Sy A

g&EET (Introduction)

gl argEted fAEas § st (electrical) fe=e womredt
TS e argatad qrae (SfaT) frew # F«rET Sar e | 5|99
ATAATSE aled GIXT &A1 3cfagsh q qrgaterd STHaT HT ST ST
2| fE=t #1 = wed gia gfee &7 Fr G S |

TRt arg o foreew &, fermer fifear AC T DC gaifaees g
BT & | FT &7 AT FHIE a7g & | ATIE FIA AT afeest 12V
#220v 2 | quf =T ated &1 ATeAT3E ST UFg e fohat ot 2 |
Foragt argafera e &, @ ger fafdr &1 s o @ 2
e gge SR (Signal input devices)
fafie gr #1 F1we MY TEHET duTe e e w3
F oo fer=t &t 3 FtAeaey &1 T BT T 2|

feer wEwRoT (Signal processing)

formrer TR 9 & forw R wraded 1 Ud TR Aiforn
foe=ret &1 e faT St @)

Rrew steEgE (Signal outputs)

TERT & 918 e §U A9y 1 AN Aiaqrse harad #,
el | UF ATSrad At § fFar srar 2|

T TR ITHIOT (Basic electrical devices)
Faaord q1a¥ IUFHIV & (=0T § a8 ger selfags ITH &7
TART =T ST 2

gEAAfod I ded &=

forfoe fe=

e fere

IEEIEES

55

amaT o=

gw Fe f&= (Push button switches)

ST TN Sl g (= (&=l &t a8 T 97 FIA o (ba1 Srav
€| 3HHT AT AT AT FY d€ T A FA & forg = sar

| g8 STaTasETTo ferfa # awd gT ot Aefi &7 a7 A FA
F e &7 ATt § | T Fe = #, vAguer # ST §
FFT T TFGUE (T STAT & | 560 G107 Fieae 48 7 A 81l & |

7 Fed & THE & B ¢ |

&1for% a1 e (Momentary push button)

qifafe @we a1 Tgs 791 e (Maintained contact or detent
push button)

AT IO et H TG AU AT fHfy F ey Sar € d9 F
AT STuFgUe R 7 o7 ST € | e v Je | A= afwar
g =T ¥ ferfa & & Ssmar o g 21
QT e T HIeh STAAT STEAT - ST FHIAT & ST - ST AT
& ST ST 2|

amaTE: #ttaw 2rg7 (Normally open (NO) type)

T FAt @rg7 (Normally closed (NC) type)

I ATa¥ 2127 (Change over (CO) type)
Fig 1 # fafsrr g & 997 Sei %1 aTHT 9@l § F Uague
ferfar & o 37 faee R aTw & | ATeler st ergw & | ammT=r
ATET H 319 TedT &, Foread o1t &7 @eT=<or gtar € | NC 28y
# uague ferfq & g ammr sEer # §9 gtar 2 | e et
T TTAALIT &1 & | F97 3ffa¥ @vys & NO ¥ NC &t foemse
IS ATaY qIh FaT 2 |

fraes & =R e q@@=
qHTHEA: AT
closed contacts |open contacts
99T §eq 1&2 3&4
g Rer
fafre == (Limit switches)

THT &= STt 59 9TaY SUHION A RAfd H agawT uwgue fFHar
STU 3= o #ed €| (amwra: e We, a9 qie? aiwl &
9 T ITHL Fed &) | forfire ferm & uarguem ffa & setfaesa
forer gawe gl @ g e gfafFar #<ar 21
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Fig 1

<>
PUSH SWITCHING
BUTTON ELEMENT

NORMALLY
OPEN (NO)

T, .
il

ACTUATED POSITION

\
Tl

CONTACTS
NORMAL POSITION

?

1
NORMALLY
CLOSED E,,
(NC) | | ]

2

NORMAL POSITION

T T

2 ‘4

CHANGE

OVER (CO) E,,,
=1 ]

NORMAL POSITION

SYMBOL

ACTUATED POSITION SYMBOL

FIN4318111

ACTUATED POSITION SYMBOL

forfore feaat &1 et qor g farei & qwne & 8| g gen =
T ST T ST e a1 ST & Sterfes ferfere fer=t &1 s wefiet
# gEEdar @ A s 2|

forfore fer o1 anfteeor o g & f&Far = 8 g7t aefieeor
et % UagueE fafer & s )

fora¥ wargues @

fa&nr wiee awrh
foraw arzw forfae femt & awst &t iR stfaRe o ST 21
fanr argw ¥ fafie et & qwet & @Ra ataee B sar
g | Figure 2 % foifire fer=t @1 wer srgser #re arer o fowet
& ary R =@ 2|

Fig 2

FIN4318112

CROSS SECTIONAL VIEW OF A LIMIT SWITCH

Tama f&= (Pressure switch)

o fErm agafed saffesa e aRads 8| o g
TR % TEAT H HegH T 1T € T Fofags = Frag T
T FY AT & TG ATST AT J9RX AT &F 77 8| FAt (ATAA13)
AT STEATHIH HT TART FF T FT AT fahar rar &1 9o
T STFereh AT HH &1 TT A 311 T TAT ST & | Fig. 37 STgemhrH
TR &7 99T o femmar o €| S9 99 W 3 I e
STAT & UF 9 fide Y9 98T SA1aT €, STEHH A AT € F
femT A @I & g a1 & s Fede a9 a1 S T @
AT 2

Fig 3
ADJUSTING SCREW

{ LT Y ]

g 2 §z
LV )

N7/ B2\ N
% '4 CONTACT SET éﬁ
1 M

| — 4 B = 4

T Y ] & LI

7 1
2 ’_E—‘WZ

1 1

I\—— DIAGPHRAGM

14 14

FIN4318113

CROSS-SECTIONAL VIEW OF A PRESSURE SWITCH

ame &= (Temperature switch)

7 T @ AT i 7eqd F dd © T golfagdha (e B a5
AT AT FY 3 & oG ATST TAT ATIA T &1 A1 & | F8 &=
T Gl qafeT # gtar & ar &g 7|
AT &= 7 ST 39 916 TOret &t T gEET e |
FATET & AT FAf3re ITEHeor S T, AT AT T @ FH FA
2l
AraATEE (Solenoids)
TRt argafera A=t @ gt qref & qer gafFgs wrgue R
e atedt a7 oF e fag aar &, 57 4511 %t areArse Fad
| afaesar wague o fees atet &1 ger w1 7% 8-
e ag g a1y i d% T A FAT
fifigwa grzal &1 $aqT § T el
Iafae® vague feur faei=e ateat it arenTse &1 7eg & fea &g
AT =T AT T 2 | AraTEs R & FEA & g9 © | 99 39
forametier T stToam, = ate &t fe ot &2 &, ae R
ATHA ated FF &6 foraY & 7T & A 0 Fhar & F9 2
IE 3T W H T TR T
ferT Red ate (et aTeeTEe ate) I8 a9 a% uague ferfa
H TRAT A qF ATT3e & faga w1 gare grar @ | (fig 4)
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Fig 4

o AraTgs ared AT fRrfa ey fem e w e
TET 99 aF ATeAEe & faga yare 72t enm| (fig 5)

Fig 5

Triv frfa 7, g orgee e e ata & adf
AleTEe fodT STt & 81 A FHT ATeT5e Afsharsfier 819 | ool
Trea | e f&n 7 8 & reor wig o g ae f&fy 7=

ST | TS T g¥Tfa diees oao 12V Dc, 12V Ac, 12V

50/60 Hz, 24V 50/60 Hz, 110/120V 50/60 Hz,220/230V
50/60 Hz

Fig 6

FIN4318116

CROSS SECTIONAL VIEW OF A 3/2 SINGLE SOLENOID VALVE

3/2 @ T gAEe @, BT IwT (3/2 way singal
solenoid valve, spring rectors) : Fig 6 & 3/2 & f&er
ATAATES ATed HT ATHA T THFIUE aeT H A5 F1e o i
T & | g fRrfa § aid 1 & g fFar € ud 1€ 2 # a9 wiie
T AT & T 3 I ST AT & | T qTees &l Fgel T AT
AT, T SATTATL Fl 13 F g & G147 91¢, 369 fRafar & sed=e
ated Hie & I H ATH IS AT & | FHE I T 1 § e 2
T AE TE FHIT TS I 3 AT BT ST | ST 15T | Aot
&er faar o ater st qRr fafe F o s Fig 7
2/2 ATATEE AtIe ated fa@mar w2 |

Fig 7
ELECTRIC CONNECTIONAL

W

3 SOLENOID

T g

=il

1 L\'iql\u

FIN4318117

5/2 & R AteEe atw, @B Rest (5/2 way single

solenoid valve, spring return)

Fig 8 # 5/2 & et ATeiATES ated &1 ATHA Ud THGUE T
# srguer #e o fmmn o 2| amre frfy § 9 1 9 2
FJSTEATE, TE 4TE 5AJSTEATS TE ME 3AH 2 | 7
FiceT &l FIEA T AT T &, AT ATART TIAC & THIUE
&l ST | THFYUE Sae T # T 1/ T 4 ST g &, e 2
TE 3 ST AT & T e 5 & A fohaam 17 | T H=
FTEA T ATeeST ST [QAT ATY, FTed STAAT ATHA ST H AT ST |
TH TR & qTedl BT QTHTAA: BIEAA dled H1 a<e TANT (o0
ST € U9 9T A0 9 Ul ffevel | fFar s 2|

Fig 8

3 1 5

FIN4318118

CROSS SECTIONAL VIEW OF A 5/2 WAY SOLENOID OPERATED VALVE

5/2 & Te« AtATEE ated (5/2 way singledouble solenoid
valve)

Fig 9 5/2 % Saa QT3S Aled &1 ATHA UF UFgUE ST
H ST FTe 2 a9 AT € | 99 dteest B e 14, T AT
STY, Aica U ferm @t feafa # uague et s, e 191 4,
F ST gAT &, TE 2 9 3, § =T gelT & Ud IE 5 v fobart
TAT 8 | 9 afeest Ft FIEe 12, I AT STY, qled ST ST
# uargue &t o, o qid 1 91 2, & ST gel 8, M 4 9
5 & ST 31T & T T 3 =Aveh fahaT garm 2|
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Fig 9

2 4
12
\%
7 %
1 L7 A 4
3 1 5
I2 4
14 4[_ é ﬂ lj ]4 12
e
A%
7 %
1V A AL
3 1 5

FIN4318119

1
]
%
]

)

:
i
e
T

Fig 10

TABLE 1

SYMBOL

DETAILS

3/2 WAY SINGLE SOLENOID VALVE (SPRING
RETURN)

W

3/2 WAY PILOT OPERATED SINGLE
SOLENOID VALVE (SPRING RETURN)

5/2 WAY SINGLE SOLENOID VALVE (SPRING
RETURN)

AR

5/2 WAY DOUBLE SOLENOID VALVE

A A

5/2 WAY PILOT OPERATED DOUBLE
SOLENOID VALVE (SPRING RETURN)

VARIOUS SYMBOLS FOR DCVs

FIN431811A

106

= (Relay)

Rt ts wa &1 fad - g vague e 2| 3w wwa faga
ST & foraeT T fraer (S%d) s (SafE) § gt
| STHT TART I 24T I AT S8 T TF FHSIT ATaTaor
FTeAT STTE I 1T & | T ATAATEE dled I dTedsT AT ST,
g Taa i &= I SN | 37 FROT ARAAL FEA HIC &l
AL GIAT FAT ST | SATCHA G Rt THFGUe W, A7 at G
a7 &% BT | Red fBRT g ses=w &t et wefees fafa §
AT STAT &, T T3 | FA e it et S | R &7 fig 11
# srgee Fre o fRwmn o 2l

R # # T F FHFAT TG AT € At I qeA fwed *
a7l gtar & | Ret K1, K2, 9 K3 geanfe At & festrega b
T 2| RS # ge¥ ATl & HaT Bl §, 48 UF "oyl e
e fae=ror afdhel # idl @ | ST 51T %% Higdl & UF
ary &= g9T ©F Srar 21

i 12 14 22 24
Fig 11 A1 ‘ ‘ ‘ ‘
RELAY COIL A2 P
RRETURN L 4— ARMATURE
SPRING
_—— INSULATION
CONTACT
TERMINAL
COLL —
CORE

FIN431811B

CROSS SECTIONAL VIEW OF A RELAY
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Iareq ua fatewior (Production & Manufacturing)

v 4.3.182 | getia R

ez (Fitter) - weenfoa (gregifers) e agenfo (FRR)

gaatta IuERelt & fow fe (Symbols for hydraulic components)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o gife feet ® g T @
o gATIOTT IYHLON | =2l & ITIHT

gaTford dfhel A et &1 yar fafdre wewt =1 ~en &
e & feror o Srar @\ e g gest St 9g S Siar
2 Ud 3@% & 9dd 99 2| 7w adft e 1ISO 1219 A

FgA 2 |
9 ud /ieX (Pump and motor)

FEETferd T9 T {ELl H Mor aqreY e sar 81 afe
Tt # st a7 & At 7 q're & e qarar & vd Gy @

ferfa grer o7 ud Aex & @ & s AW e Smar 2|
(Figs 1 & 2)

Fig 1
A :
@
o
HYDRAULIC ENERGY %
[
Fig 2
A :
N
0
@
PNEUMATIC ENERGY Z
[T

T Ug #ie? & = (Symbols of pump and motor)
(Figs3t0 9)

Fig 3
2
: i N
o
s
UNIDIRECTIONAL FIXED DISPLACEMENT PUMP 2
o
Fig 4
S
@
s
BIDIRECTIONAL FIXED DISPLACEMENT PUMP 2
w
Fig 5
w
N
@
®
UNIDIRECTIONAL HYDRAULIC MOTOR 2
'S

Fig 6
e
: N
©
g
BIDIRECTIONAL HYDRAULIC MOTOR z
[T

Fig 7 Al

A 1
I
pl ©
o
2/2-WAY VALVE 3
T

Fig 8 A,

\ \
TIT 2
pl Tt S
o
3/2-WAY VALVE 3
T
Fig 9 A B
1

! 2
plTT 8
o
4/2AWAY VALVE s
TR

fewr f== ates (Direction control valve)

faerr A= ateal &t 3= a9t gTeT 9T ST 2|
T Y ger g e Rfaat & e ot sar 2|
Tt § fiY g gate & 9w & qar o9 2|

ATEAT ST I8 FATAT STAT § F e avE | Sten ~ster
feafam fafoat & 99 gu )

a¢ fagfeat (Port designation)
P IR T
T &F qre

A qfae e (ATIeYE 1)
B afae die (ATIeYe 7<)

L bt Tieh
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fgom fAe=ror ares #1 s (Figs 10 to 11)

AW TFUIE (Manual actuation)

§ 99 o TEee 7 S

Fig 10 A B Fig 16 I
I T
T T >< < C ©
Pl Tt & 3
4/3'WAY CLOSE CENTRE VALVE ﬂé PUSH PIN QZ?
[T [
Fig 11 A B Fig 17
T >< —
A= a v\/\ e
pl 11 9 S
4/3-WAY OPEN CENTRE VALVE % SPRING %
TE FHIT ATed & deed (Fger) eI § FEr 7 =Anreg |
Fig 18 —
T ATQT (neutral position) a2 T & @i fBRT G):
TIA F FILOT QA qed | AT ATAT & AT afed A FE 8
FATS IR 7 &, TT TRIPAF AT oW FEATE AT ROLLER 2

e &t TFgUien giHAT (Actuating mechanism of Valve)
foen fees atm @ [t Rl &8 orgoew ffEE g

AT ST ThcAT & |

Fig.12 & fig.19 # fafsra w= ey aicat &1 uagueE fam

T '

it TEUIE (Mechanical actuation)

Fig 12
(&)
— S
=]
o
GENERAL MANUAL OPERATED s
'R
Fig 13 R
(= .
L I
)
&
PUSH BUTTON 3
i
Fig 14

FIN431821E

e wague= (Electrical actuation)

Fig 19

FIN431821J

SOLENOID

s fes atea (Pressure control valve)

9T fAE=r aical 0 Uk a9 ST ST AT & | &t | i
& Ao & g g9 & "=E % Rur & aamr @ 2|

@ @ A # Fr g8 ferfa ey off ate & §% g a1 =g
EHT aarT S 2|

99 A= ated #1 St (Symbols of pressure control
valve) (Fig.20 to Fig.22)

Fig 20 NE

EVW

TT

PRESSURE RELIEF VALVE

FIN431821K

Fig 21 A

==

P

FIN431821L

PRESSURE REDUCING VALVE

Fig 15 Z _

PEDAL

FIN431821F

Fig 22 :_“J A
L

P T

FIN431821M

PRESSURE REGULATOR
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vt feE=ror are (Flow control valve) (Fig.23 to Fig.25)

Fig 23
A N_~- B
VR

FIXED FLOW CONTROL VALVE

FIN431821N

Fig 24

sk

VARIABLE FLOW CONTROL VALVE

FIN4318210

Fig 25 R .

ONE WAY FLOW CONTROL VALVE

FIN431821P

At e ate (Non-return valves)

i Red atea #1 e o atar & siife difent @i & om garg
g 21 (Fig. 26 to Fig.28)

Fig 26
B A
o
N
@
o
SPRING LOADED NRV 3
T
Fig 27
B A
14
N
©
@
UNLOADED NRV 3
T
Fig 28
A B
2]
N
©
)
SHUT-OFF VALVE 2
w

=T (Cylinder)
# 31 9t =i 2| (Fig.29 to Fig.31)

Fig 29
:::I _
N
0
°
SINGLE ACTING CYLINDER Z
[T
Fig 30
2
e
®
SINGLE ACTING CYLINDER WITH SPRING 2
w

Fig 31
>
T S
o
5
DOUBLE ACTING CYLINDER 2
w
|19 I (Measuring devices)
HTI% A= & Fig.32 & Fig.36 # fawmmar &1
Fig 32
E
N
0
o
PRESSURE GAUGE 2
w
Fig 33
5
3
5
TEMPERATURE GAUGE 2
w
Fig 34 A
t
B :
(3
FLOW METER GAUGE z
[T
Fig 35
"\_‘
oN
©
s
LEVEL GAUGE z
'y
Fig 36
z
; g
DIFFERENTIAL PRESSURE GAUGE g
w
=1 fg (Other symbols) (Fig.37 to Fig.39)
Fig 37
o
S
@
s
FILTER OR STRAINER Z
[T
Fig 38
{ g
COOLER g
Fig 39
3
0
5
HEATER s
[T
109
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arez & forg ST wfe (Symbols using Line) (Fig 40 to

Fig 46)
Fig 40
wn
3
0
o
WORKING LINE s
TR
Fig 41
- - - - - = - ©0
3
@
o
DRAIN OR BLEED LINE s
w
Fig 42

o

FLEXIBLE PIPE FLEXIBLE HOSE

FIN43182A7

Fig 43 + ~L

PIPELINE JUNCTION

FIN43182A8

R
\‘

CROSSED PIPELINES

FIN43182A9

Fig 45

—

PLUGGED ON EQUIPMENT OR LINES

FIN43182AA

Fig 46

R

QUICK-ACTING COUPLING

FIN43182AB

FaTier e %1 ue fagwand (Hydrolic oil Functions
and properties)
gaaTfed 3 &1 gF & qEw (F) B erikd A 2
SUART |, FaATIOIA a1 HT AT ITHLUN it LA T o
ger & & | = & 1 arforwr § ga=nfod gat #1 ger w1 v
fagtuad & 7% g1

e

i

qrEaY WM & o qrem v e

T - HERE (T F9 a1eT)
o q1g B At

FH BIH FA AT LA

FH IS

IHAT TEHT & forg qreay

I=9 IHeT HFAGIET T FATADAT

diferr arem

AT AT UF AT JOri
e (zed) & frar

fohew sTgReA 2 AT

FH ATIH qLAdT

oqHe ug it 2feq fRrar
ETEgitortes® feRar / st afgwdr
qAHTE UF BT H &HAT

& AHHTET AT

e

gereer fA=w

TR Q& dT

St wmar, Saa e queEn w9 & 9 edr @
EiRiccIRIVIED

fafare

sifer T
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T H qE el AT T 2 |
IHm & Qus
TFfEeor 9% g9 F el
IR ]
w4 I HeRaw srggear

gt Fat & TR (Types of Hydraulic fluids)
ISO AR STEAT T8 IJTATRIAT & AT o T 59 ¢ |

frmTe e sama ge=ntera (Mineral- Oil based
Hydraulic fluids)

0 3 g muR e e @, @i @ e e
ATYTRA FaATferd 89 Fed & | 30 ThR F e oJmga & &9
FIAA TT I=T TG 7T &tel & | 37 HH, HL, HM 5at & ater
T F

HH za Reea faiea smear a9 & € e g ff =
fermae 7 Sidt €1 &7 g9t | 9ra¥ & ST & &T9aT St
€ Afh SR JaATeT &7 07 FH S(aT &  IoF dATTHA 9 FH
fere Ted €| Tt ST ST | F9 ST & | §9 F8 STAR
SHTEl ® &% g7 ATIYdS Wi, T, 9 Y9 JTaT gaarierd
JUITAT ST |

HL &t ® safieee @ st fatys faemd o & et &
TUMAT § HHGA ATHAT & FL&AT TF G & e B 9 At
e fHedr €1 SHET 39 & TAnT 6 e o e #
foaT strar 21

HM &9, HL- 59 #T %R € 5| g - $e a1 foemg s
g 7% 79 g1 wAwRE, 5%, e &t fiem 399 @ - 5
fareft orfe @QTE STt €| A8 3T FT YAWT I=F G AT FweH
# farr Srar 21

sfew fa<ter 79 (Fire Resistant Fluids)

T 89 Sod I¥ FH IWT 987 AT & Sefh oA Aqrenfa

gt Afes F¥d €| forg ave 50 a9 T A9 8, TaHT I
ot 39 I # fRAT SITaT @ Siel 9 T & S #wT SmeT
TawT &t o "igat #, faeedt e wifET ud ame ang A
el ® | a8 3@ %7 BTU (Brithish Thermal Unit) % a+ gtd
g, foeeer e & U 99 9o WERid BiEde, 3Ry,

qTeftenier g% | ISO W\ &RT & g4t & HFAE (soluble
oils), HFAS (high water-based fluids),HFB(invert
emulsions), HFC(water glycols), HFDR (phosphate ester)

and HRDU (polyol esters) 71 & 31 mar &1

wfagzor wfiwret gaenfera (EAHF) (Environmental
Acceptable Hydraulic Fluids (EAHF))

TF FAl FT ITANT ATHIEA: I7 W&l ¥ g1 & &l 9%
THEE AeAtahe (F) B FT ST BiaT & U9 foras Taiaa<o
H I 8 &1 9 ff SaT €1 I8 59 TEay ud Jo
Sfat & JHEa T8 9 €| 9% 39 T & 99 &1 39 g4 w7
TART a7 f9mr, et & IuHeon &, At & S #A H
3 | TF deadt I | fFar SEr & | w9 SO SgE &
zat &t HETG (W&fa® asiiead omga), HEES (Ffa 3%),
HEPG (polyglycol fluids) and HEPR (polyalphaolefin types)
# gter T &1

guer 9¥ ==t (Controlling of Contamination)

S g9 T ATqaT 9 g, qd e e w g g R
ST ud g faar sgl g% e Rt Sy @ so e, /e
aTeA, RretveT, d=mas 39, fheex =T @it ot @ fhex
F ot Fgar S|

| Hydraulic fluids |

Based on mineral
oil and related
hydrocarbons

Fire resistant
hydraulic fluids

Environmentallly
acceptable
hydraulic fluids

Standard
1ISO 11158

I1ISO 12922 1ISO 15380

HH
HL
Classification HM
HG
HV

HEAE HETG
HFAS HEPG
HFB HEES
HFC HEPR

HFDR
HFDU
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qCEr 9 qTSt, FAEAl B qHT FES TF STHIE & 97 @ | J@ A
gifeaa #¥ & qof St =9 a1 i 9e & eq |

Qo fed &t 7 TR qTelt 59 & ATF F<, T8 FH TeT &9
T ® A aT 59 % A & FEAT arT g Jrfey |
ReAtes 7% 2,000 & 4,000 d% FT &9 A1 =120 | fora® &t g9
TAT ST YT T HT AT B & F7 fAsher 0 | &gia atear &7
ST F¥F a8 gATTad 3 F F $F F a7 gU & | 39 & S
ST Ud o9 (F819) dd d% 9addT <& ad d& & @ed &1
AETE dae gt 7 fFar Sul Sseew afy erde 1SO
15/13/11 &, at a9 a+% Rrew #7 w9 &A1 & 99 d%
ISO 14/12/10 9% 9g= 7 ST |

FATAT a¥eT ST T & IF I HIo1 a1 STt &F a9 |
foheet T dgat iy Rawaw & Al @i f am #X|

foreew &t 75 wfawra a% 39 89 & WX ST ST § o1 € | T6 v
AT @t | afg v § S Rt ar arom €, I/ AT W
Gier &7 AT | 737 & 15 dvg 91T, {6 a7 &Y e 45 a%vg
% §% @ | JE IR # F2F 9 e UF T8 F1 9T H |

T it S AT 9 A atea & wag & ww fAfde Twm|
T i dE FY Ud U AR a6 A | arEaT $ a9 &Y 0
Tt Ae ferfa # 5 fafve & sifts 7 womu | Refie atea &t
S+ 3 forad #t 7% giafvad st 5w & o= & awiE 8 7 2|
39 q9T THAYUSY T TN 7 F | T &l 7 F U9 [GeeH & 5
fafae s 31

T T Y FA TF TFGUST F U I ATILE F¥, §9 & &9
T W AT 819 & 36F a8 & ¥ e UFguey ¥ I 3 |
ATEET TFIUST H AINE F3 (GeeH & 48 F | 59 &id § &9
F AT I A9 @ | AT 59 7 ddqw 25 wfawrd f smar € at
39 & e U 50 gfaer a% I8 Wi |

gaetd &t 75 faed a% W ud fowew &1 5 ffee & g |
AT | B TF 91 T[S & a1 (AeH § & 491 F1 a1 e |
forew # & W AmErT &1 AUy & @ U 9d7 g & 9w
# S gAGe JAT ST At 7L At

faew &1 30 fi\e a% I@TT Ud gTHT aTIHTE STEwT 9 AT,
foreew &t 4 FY U fheeT Ft 99 | gIEAIT H AT Fd @ U
et gt A o T 9T Fa <= | Afe R oft s a6 g
&1 e fierar @ at frew & 39w wow #:1 |

#fFar & o auel ame, fawew & 47 #, e wd dwer @
oA, 59 Hl I FY |

AT FEA & ATIRT HT A A% TSTAT AT AT T qF A
TRt fasame & ST & g9 R s 9 ')

T T A &1 Ud I/ fo=i=Avr (Contamination of oil
and its control)

FEATICId SUHION | GUOT T HIT GUU (AT F7 T g€ FE AT,

gt o) A Hwer gUw (S, aTg, W gAnte) | gue &
THFA B & SIEI 8, ARA STHUN F g€ FE BT,
SMTBTEH HT &A1 BT, ST AT AT ATHFATHI ST, TRTHF
TGTAT HT G AT, AT HIHBeAT HT TAAT, ATIA FT TTHTIT
g =Ry |

g & g (Types of contamination)
9T g99T (Particle contaminants)

FOT A7 AT ATFHHIET AT ATZHA | AT AT & | ATEHA &
TS IIELW &, A0 & FH 100 ATHHA &, AFH F At 70
AIEHT ATl §RT @ & FAGH forfie 40 ATgahia, frar garm
AT 25 ATEHA, A SfFRIATEES 2 qrgwia I8 AT 1Y
F FAATICIA AT Foh9Te (e | Fa(ea JHA o FO0 g1y
FaT & 3 14 um (FTgHeY) & g &, 9 T8 ua €|

MEIRIEED g (Chemical contaminants)
A (Water)

FAAT(A ITHLUN | qIE A H(HHA qU 76T 9 2 | 59
ATIAT § A 81 § eew 3918 ¥ FF A s § ;i a8
39 TTEeAt t Aifa® ud qEmafas fEEdrst ¥ g9 grear 2|
&F H ST AT, ForHerT & faviuars &9 g, AfRkd ade &t
B SHT I8 FB Wifd® A & AATYF T & %, I8 a0
TG I & @ & oA &7 F7 a1 97 % F ghet
gRT WEfAT & S| A g €| \EfaE gArat # annes
et a7 feaer ) sttadaor, sr=me sfsifhaT oms womaeT
THIS & a1, HIGH AT H1AS a7 | AEA T A & /1 dJA
SR | FU IUA 81 AT & A I§ HeAAT U9 Wor=sied af
STAT & | Hg ST 98 Faer § Sew fiew arar so da @i
Areftg@e o rfa & fier sg ud @' 200 & 300 ppm T
20° C X famee ga=nford siEa & fiet | SKF &t 8T a8
Famar 7T & fF gaeferd stEe § A7 0.1% S @ (A
Fgar) ar a8 faafa & 3u et #¢ ar €, vd Al 1% I«
g ar 7w faufRar Y 39 75% F9 ¥ 3at 2|

arg (Air)

FaaTiord SHTEAT # aTg AT AT et g3 TaedT § qrfy Sret & o
o St SrareaT | et g% aTg AT awET 99T T8t St Fith
T I HFRT # Bidl © | Tng 99 &9 3 | arg Gelr srawr
# qreft ATt € A SO GHET AT @ Fith arg ITELO &
I BT &1 R § Fgera o Arar & ad 9y (F9) &9
STt ¥ T BIE TG JAg § qgd IHT THAA & v & Ay
FT 0 THR a4 & ATy ¢ o feew &1 = ge mn gl ag
A UH ATEA F H HAOT a4 & T H JHA ST &, TF
Y ATEA & Y 3F & TTET IqAFL AT qFAT © |

JoAT (Heat)

FAATICTd ITHLN | AATIF FAT &I T¢ A TRMHE TheTT
BiAT & Ud g H THET JIT I 2 |
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Sarew uwa fafewior (Production & Manufacturing)

v 4.3.183 | gatia R

ez (Fitter) - weenfoa (gregifers) e agenfo (FRR)

gt e (Hydraulics filter)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o FaETTd et &t qHATE
o fFeT & TR FEEg

* TR, FEENE, TER T U9 g el | S|y ®it qwE |

e (Filter)

fihee? TAT STHIW © A1 & # & 3 (solid) Fud w@rat H
T FT 34T &

FaaTierd fheaY A9 ATHIT, AT, AISHIA LI T HEAAT &
feame & foemar #1 g7 fhee<d gy stiafs gee fiedr & ud
Ig AT STFRLVI F AHSTIT HT Ul & ST M a9 F
g s ox ferfay fafia &t 2|

FaATied ITHLU | fheex &t 37 (life) gora: few 3@ wy,
U 81 & AT 9% U A 98Tl & AR 9 AH Fav 2|
FEATId SUHLUT | TART § M aTed S0 | ey UF
Hewaqul IUHIW &, T H A faaeiar aedt & ud Iuwen
#r afda 37 off sedt 21

fihee Ud AT I 3 9= TG TANT § a0 A 2
FaaTted et & ITIRT (Use of Hydraulic Filters)

FIATCI ITHLUN & GG B F1 AT fde F6 F &1 g
FTOT 59 A FT 1A ST & | FAATINd {Sheet HT1 TN 59 At
# & gfoa qaret F STenr & |
FAATIrd FaT & UOT Al (1 6 A<e qdET AT © 6 07 a
ST 39 & GATE FE B FA § 167 84T |
U A 39 a¥e fawfoa e o 2

3 a« (Solids)

&a dd (Liquids)

A9 (Gaseous)

AT (Bacteria)

S (Organic)
fFwee & W= (Types of Filters)
FAATOIT (Fed § 91X Y& & heedl & GTHAA: ST 4T
Sar 21

i e

eyt foheex

qras are e

T e

it e (Mechanical filter)

T fheex ® T8 - I g gU 9Tg A @i a1 fSeh et
| 7% fheex % & TMaT TeTAt F Jerar € | gaarfe fawew
7 A fhee & & F'd © | a8 fheex T & 9 A
# T AT € | 5T A FAeAia § HhawT (heed § 99 Srdr 2 |
(Fig.1)

Fig 1 %}?
im)| im|

| out

STRAINER

QooCoCo0
O000C00C00O0

BODY

OOOOOOOOOOO!OO

FIN4318311

Fitar fhee &7 3€: 60-100pum

um ST ATEHE wr1/1000 e gtar € 1 mm & (i)
1um =.001 mm

e fFw¥ (Absorbent filter)

sEEndt fheee, S# Fied, AHST HT T (A7), T, FIST AT

A genfs uHew BiE weTt # g €, FB TEr AT 4l §

et gu gfta werat #t off et €1 79 dw § T gu gfua Fon

F &= & forg aat & TR o sar 21

7% fhee¥ gaatford faeew &1 99¢ A3 | o9 g7 TeaT & Ud
aa frfy o & ge 9 oY vt 2|

% 7% fey T qatfas i o @ €, gaforg gaar
FATae gge et 2| (Fig.2)

@+ arat e (Absorbent filter)
7% e &1 g fafer |Estt & guor @t & WEA & o
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o sraT 2 | 39 fheex § 2T (clay) TaTfas 99x U sEenTs
a ga 21 (Fig.3)

Fig 2
IN ouT
— —
o
o
o
o
o
o
o
o
o
o
o FILLER
o
o
o
BODY
N
o
©
o
<
=
z
Fig 3 TNy ——KNOB
/ BODY
A
&= —— NEEDLE
(32
o
0
o
P s
Z

g e (Magnetic filter)

FEHT (hee HT TANT &IA: A8 TaTH & adf § & (e &
forg faram smar €, der & guer act & | e s 2|
e @ aredl A15S T AARF A5 TR H ATHAT A8
& ST Srar €, e Ao R @7 I g @ s
gIRT AT § & e adt &t di=r 9T 2|

AT A A et # @R gRF & g gEa &7
Seaw o s 21

g fheedl T TN QT ATSHIGES FREEt | f&Far
ST &, FAHT TN F ®H @ ATl AAIF IR & oY
faraT ST 21

foeee &1 g RAT 3T @der Sar € S ©ie fhee? aea §
F FEEHT G ITT FLAT © o e FEHT FAL F ASH

foraT ST 2| 9% aTSa & ATARS dde § ASgal @ THST AT
T 7T I & AARE dag & qAGAT & THST v & oA
afffT w3 au JEr & e ST awar 21 (Fig.4)

Fig 4
CLEAN OIL FLOW TO ENGINE

OIL FLAWS INTO FILTER
MAGNET CIRCUIT

e e B ——-/
FILTER CANISTER ﬁ R S
c ] <=7
IRON PARTICLES j
\6‘ . P E
; HELIX COIL
d

HIGH POWER
NEODYMIUM MAGNET

FIN4318314

AT fheel #T aEfHeor gaarfod IUHuT § I ferfa
sga ot far star @

I Y

IR AT [T

et arew fheex

ATF ATEA et
fhee &1 www, R & s 92 (Filter types on the
basis of location)

AFE AT (Suction stainer)

#F e g7 T 1 &9 giud e § q=rT 9ar g a®
fheX &t T & ol I & S R 9 A S &1
FAAE AT (ATelt) 1 &F & 39 § garar aar €| 37 e &
IME ad Awad €, FifH 7 § gage fHa g €1 (Fig.5)

Fig 5

[

INTAKE
STRAINER

FIN4318315

e @Ea =T (Return line filter)

et e fheey 1 =T 39 e 8T & 9@l 9 T guur
At & forg srerfas daeaefia 8| gorm: aft fremt &, Red
fiFeey sradY aTé gtar @ e g9 &F # oW & ged T gt
2 | gafory, 7% awed frew & #1 g9 § g8 §e AT B TS
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AT &, T AT F1E 9arf ST U dd H G4 &7 I% oF § A &
qE T ST & U faeew § f5e & oo # Ror e 1 9%
g ¥, @IS 3F & Thew FAL o0 EdT €, Tadr 99
e wd =¥ FAaw 2| (Fig.6)

[

Fig 6

C
L
FIN4318316

99 @EA fhew (Pressure line filter)

R fheee ffew 77 & A= #t o o= wiigg <ear & | saar
AT e % qama Ft H9EW 8 Sl & T g a1gel S9Y
A # fafire e e # fEfE @ & o 2| 7 e
FT TANT AAGAIN JTHIU HT = 2 AT SAAT & I8 Fav
ate, 9% do feee o % fi= #t d1ge @ g &, F awget
foew Ut &1 O g7 4T gU guer & o a9 | (Fig.7)

Fig 7

FIN4318317

A Azw R (Off line filter)

AT Ae {heex @fthe & T, gafdgs #Alex, fhey wd wh
FAMFET ETEAUL AT & | T& IJTHI ATH ATZA a¥e & JT
BIAT © TF F ATEA & AT T&al & A7 {6 78 57 & Fiowr qu
H R YT | 9 T qad d & e AT ST 8, ATE A8
fhee< &1 weg & 9 % | e 9o st 21 (Fig 8).

Fig 8 B A
Al
i)

FIN4318318

FaaTiord STHTUT § Tav Ud gee "aenteat (Hazard and safety precautions in hydraulic

system)

IqA 1 3 U & A« A oA faforfaa wRF w A e

* AT Fat & | FHA FIQ TAT GIAT A@LTAAT
* g At & " HEt A |

e |rentAt (Safety precautions)

T @AY S THSN H GoToll ST, ART T, SHHT ST,
T BT BT Ud &1 &I {HaeaT g1 gt | ga=toa
et &t 9o & fore &% wefiat it o arer Fef AT qear &1
gafery 7g STt & fF %2 aEefaat 39 gat &1 S9N #¥d a0
ST | SATAT AT(RY | §7 G T T &1 & gaaTiord 41 sl STAT
FIA H LT Tl 2

=T (FHET) | gorelr S a9 & a9 & forg 9w & giua
ALY AT ST & &Y A7 w11 | 7€ W emawgs © f& ey
AU FUS ATF 9 |

3 Eal H TAN FId 9T A6 U9 qaq GeqaT =Ty |

TR U & TAY § 99 & (oY AT @WTET &9 &
SART FTAT ALY, I FE 59 FET adT & |

AT & T & forg, for wert ue g4t & ga=ferd g9 | St
ST €, I= Hiet O gu eng & adw # gRiva @A ||

FTEATE H AIE & Aol AT AT(RT |
FAFTIIA FaT % ATl Hi BT IT AT GILT A8 gaAT ARy |

e 7 gaer 7 @

TEET TlARe® ™aE F1 TANT FeAT1 916y, fSewm a9
T YA TR ST HT TINT FHEAT AMRY, @47 T A0l
& AT & G491 % q96 § o9 F a9 AR
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FAATITA FaT &1 T(oHAT T A A H1 7 HY A % TOF TITeq0r
T 9T fFar =)

gefia @av (Related hazards)

FTTd Fat HT TANT FQ gU @A "ty FweAn (Health

problems while using hydraulic fluids)

FEATIoTd &A1 T ST FXd THI ATTE TAEAL F T4 H AT TohedT
g 75 e & =99 § a1 aF /9 a9 &, a7 39 G o & Sar
T U8 % Serexwr & fwH =fte == A gorel &, a1 'l |
FASILY TS THET & T g4l it T FEA & ST & | FF T
TET off € o stiat & g e, Fwia gr a1 g gar
TATIE gaeTiord &4l T TANT A &, & g4l H qad & o &
Ut 1S @A arelr (Rl st as a8 arg 2|

I (FAT) T AL BT, 5T THEAT a9 THS! H LY FAT AT
2 | I T2 AT ST & TS AATEF T ATeAT FAATIId [Fed e
(TET) T FAFA eI TG GF ST & efiebot &1 STY F THE
" Q¥ 9T ¢ | AfT gaarierd 91T H T AT ol &f Sy,
T {3 FIg TIAT T 39 X 7@ &, 19 2000 psi (F9R) 9, 3§
AT & FFATId FroteTe o7 Tl € U I3 92 39 J807 &1
T fear s &t 7 farfa e S w1 w0 F a9 2|

sfiv (Saeeiier) e At ga=terd 79 @ 92 € (Fire dangers

associated with hydraulic fluids)

i gaatfera gat & arg & Far o, 7= fRrfg e e &
FaATioId 59 ST ATIHI 9% A & 17 | 7€ o & & asfy
TEIerar SATHTRA FaaTiold 89 oot At © U F fawhie a1 e
# & HAT TEd € |

FaaIed g9 /& el wiEaRer gwemd (Environmental

problems related to hydraulic fluids)

FaATioId 59 &1 U 31T T8 A7 @a¥r 7€ ot & & 9« ga=rfoa
g9 AT I1ZT oot &HaT &, 59 & A a1 ar o a6 g &
FUX TEd & A7 o Sl & sfae 9ot oa €| aft @' W S
¥ foer 9 € a9 aE arr & A 9w e €| 7 Rfeet § v
THEA @A 87 T & 419 T8 © | T & S g 37 A=A
F T TR B o od & e Fror F fam & st & a1 s9aT
T BT ATl & | IITEX & oy, 2T FI=T At &F @7 fora Sram
g o goelt & ae W 9ot s} | o o an, @9 =%
#¥ +ff qeitaa fomre @adT € a1 at 7Y "wdv 2|

7a gofa g (Fluid texture problems)

BTaTis gaaTierd a1 &7 fAaf=ara" SHia & F1g @< a1 quen
T2 feEdY @ AfFT gad et s & =¥rfte X @ear @ ar aetr
& ThAT & | ga% rerar afs e & e | g9 fRr a%r wEar
g o9 39 Hig A7 TEdr & | 3HE AraRexy LI & fA=r of
Gt qhdT 2|

Ml 7t T & &= awen afq (Injuries from loose

hydraulic hoses)

gaaTerd e # =9 YR & FHIL, G ATl AT & aaeh aof
H TS AAHIF S T9T, F1e, AR geAT U9 ST 3T & gl
| oA A ud A=Y ATE ITF F @ - T@F @A
3T TAd H FW AT AU qHar S
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Sarew uwa fafewior (Production & Manufacturing) Fve 4.3.184 & "t Regia
frex (Fitter) - saanteE (segies) Td qrgated (FHREF)

gt 9 (Hydraulic pumps)

IqAV 1 3 U & A A oA faforfaa wRF w A e
o gaETied TR F THATY

o YATHF Uq ALATHS feqmas oot & i | 3fa¥ # a\waATg
o R w1 & ¥ | "w=d

o A9 - T F FH B THATY

o foew o & ¥ W FwI |

gEaTford a9 fig.1 TET SUHLOT & S ACAST I uF Al - AT FARTI O & 3fTSedie it §8 F¥ UX dchldl &7 &
FAATI a (1) § aqet 3a7 & | HE SAAl g T8 & AT I 98 AT & | 37 WO & a8 & ITH &3 & AT & AT
I IJTAXT HAT ST & | F & gaifdgs Aled, a1g Aied, g4 ze ST |

e et ¥ fe g i T U g9 faemaT 9w &7 Iere 2|

Fig 1 -
'9 Flg 2 DISCHARGE

VOLUTE CASING
VANES

FIN4318411

97 T @irRer (Classification of pumps)

qET T (RO YT Ud ST faeqma & & san
2| THE T & gAATEr S F TAT oAar 2 | [ -
AT feramawr 971 (Non-positive displacement
pumps)
Fig 3

YT e 9 gy fAay gate fiear 21 DRIVE

YT Ao T e & faes =8t g =21 ar

g, S| w1 %7 9eye Jaedr e & Fifh fwew & @

Y9 qeAdT T&dT 2 |

IMPELLER SUCTION EYE

FIN4318412

DELIVERY

S

X UF 9% H T9d &9 T 39 H AT JaTe & T INTAKE
T foree A & —<
ATHaT (ST ) T STLATHS (AT T HT IIEL0

21 (Fig.2) @

gte® e o= (Positive displacement pumps)
(F|g 3) DRIVEN

g e o gy fReew & faew =t srafs _ _
ofrer &1 sy &1 Faated 9 % y* (Types of Hydraulic pumps) (Fig.

FIN4318413

N
N—r

5 TN ¥ gRT B¢ UF 9% § (ieAd wrm § 29 4 yare | W@ 0w 7™ (External Gear pump)
fobar e 21 el R T U Hed AT T T S (Te) v &
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I T § g R # gigg aire g7 gHET 96T 8, 59
T TG ST & STISAT & | FeiE TS Fl AATS ATZT & SIET
AT @ UF ATISoie &l J9¥ 18 & ser siar 21 (Fig.5)

Flg 4 HYDRAULIC
PUMPS

FIN4318414

Fig 5 DELIVERY

DRIVEN
PINION

DRIVE
PINION

SUCTION

FIN4318415

S8 & e guar 2, $de W g # AEad 98 SEr @
o 99 FH & AT & UF IgHSed 19 F SN 59 g
TCE qE U G H gt f&ar St & | gee e @e | g
THeT & ST €, 58 fEe gea € 9 39 &7 3ele W §
fewamst 9 o w97 ST 21

= gfshar g ey ® g9 &1 yate 8iar 2|

foraerm % faee et g @i 3tal & = o1g Jw g7 aarer
STt 21 (Fig.6)
AEw@qUl ATYEUE (Important parameters)
- oo smEe 0.2 & 200 Cm3/rev
300 AR Y9¥ dF TG ¢ |
ffeaa faemw st 21
T FlAeaqo ¢ |
BleT T8 FA WX are ¢ |
FH GF qra 2|
R w3 & I9InRT (Gear pump applications)

e a7 &7 ATAT ST AR S wt STt v srer

Fig 6 rl_\ BODY
== @ o N\
— 1
SLEL
(I T—_j]

AR ATARN A UF ©F & gAY ©F dF g # b
ST 21

Hiavy® e v (Internal gear pump)

AaRs R oo & 37 e Suaer e @ = fime =<t R
fiae (smse fR) & oo g )| st AR fimr, a9 fimx
F UF AIEE § JT AT & 9 41 R d@=s AT AR &
ST & gy e R S € | st Ao gy gee @
ATITAT TS AT - AT 7 AT & i e o §) @t
firae o € fRom & gwa €1 (Fig.7)

Fig 7

DELIVERY

FILLER PIECE

INNER GEAR PUMP

FIN4318417

4 & R & g1a otenT 8id €, oifs fAaia siew 3 amge e
ST 2| feR & gae o¥, 39 & e & ok o S§r S

& 9 % % T TSede e IR 7 9ET || 59 & AR T84T
F ATIeeAe T § FTeY FAT 1T 2 |

ﬂﬁgﬂf HqewE (Important parameters)
fafR® fee 797 3500 psi. & & R & forg I7g® 2|

YaTe 3 AGAT 2200 cSt, dF FaT1 HH1 T F v
ST FhaT 2

ATHT: I <&ar 2|
HH g9 IGAT TY WY AR T &7 I=H AT shav 2 |
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fovew w7 (Lobe pump)

g T fafr Texw gw FT 9w @, gAY AoX F AT AT
AT fousgAT (Ata) St €| 3 FRwue aedt few
Sy & gt € 3 A e 99 AT uF gy & aes | Al
€1 g fovet #t gemters wfa e fae & 7eg &
GHHTIE HT ST &, Fd: ST Atar $7 ATAE o dfert
Tk & 7 & grefEm awE &1 (Fig. 8)

Fig 8 TIMING

FIN4318418

LOBES

T & A UF RS (ATE) & At & A & Qe )
AT Fear & | ooy &Y SriafRe ST 39 UF gaeEt dinar aus |
TFI ATEE, A &Y AT AT § & I8 AT &, T899 & 89 T&dr
2| & & AEr S = AT T I qET 9T €, U T8t 8 56
quy #T feTETSt ATgE U¥ ATy Sdr € | Arat # et e g,
79 & fewmst 7 & arex 9= f{ar sar 21

% 3 g ot oae | g a e & e awy i ST
I g4t & forg e star @ omw sreafera 3 garet & | df
T FTOT & ST ATIAHAT FH S A &, TIA: FH AT AT
gat & forg | 59 9w #7 i Aqe a6 Tl 8, s w9 e
ST &, 3 T &1 JANT E=5aT Gl ITAEn & fohar orar 2|

a= 9= (Vane Pump)

T UF THY HT G0 TH F 79 & | 39 79 § We< | @i
Fe Bl & | TF WX YAAT 8, ATHET q T a9 Ff A& A
AYE HET F T FA & T gohelt FAT €, AT v B AT €
UF 59 F gAT & | fBRN &7 ITANT FE AT F T8 A AE
gFHAT AT 2| AT AT Raadt aEe 1w A €, 3% BT
g T & TeX | gt ST €| 59 FRW & g7 7 & fww
S €| 59 a9 T H IR e T A I qo T & FAN (6
e ATES TN & I 19 A% Aioge & 2 | (Fig.9)

o & 39 R § gecie NI &l & Sel 9 S| SuHr aree
o1 o &, g it srifsw fata 9= smar @ Sed 3 g9 o
H yare & SaT €| 59 a1 % fg § 9 qar € 7 T F ey
ATEE T A AT AT € | JTE ATES AT @Y # qEs s

AT & UE I 35T g9 &t aed 9 & frew ¥ 2= 2|
(Fig.10)

Fig 9

STROKE RING

4
%
DELIVERY
o

ROTOR

FIN4318419

Flg 10 DELIVERY

ROTOR

o DRIVE SHAFT

&= =

VANE

SUCTION

FIN431841A

"gfe a9 97 (Balance Vane pump)

TR ALAAT & ATIT I A T IReFAT § ¥ S99
g £ gl ATSeae T 180° & el - el &id & foras
f% Tex W TR a dgford Tear 8| T8 T AAUF I
wfte 9% 3= 19 937 FT @whar &1 (Fig.11)

Flg 11 OUTLET

| VANE

N
i =

N //.\\\\ N
INLET %7 %\\\\\ AR
N
7

ROTOR

0\ -y
0N\

\\\\‘
N
S

FIN431841B

a9 a¥q fagwaTd (Vane pump characteristics)
3= TATE YA & fore g@et ST T S 2|
160 ST % T Y9 AT THaT 2 |
aver fafae ffdr aidr &1
gy fee=or #
FH SATAT FEaT 2|

a9 w& 39T (Vane pump applications)

TH T H TANT I TS (TATE) T A G ATl SRt T
T3 SITAT © | ST JTANT oIS A H JARM § LA
FIA B T WO g ud q|t § o o S 2|
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foes v (Piston pump)
U g o T T @ et IuEhT 3= g1 el Se
W T ST &) 5|t # A A T & 99 A © -
a9 (Axial) e o7
& o1& (Bent axis) e o=
T (Radial) faee w1
7= fUwes = (Axial piston pump)
3o fieed o &, e W oaAF d g maw g & %
fieT fveT gter (F1X) 3@ YR & i aeY 8 8| 39
nfa & 3= nfa Fea €| I afenr Gy adwfas SEe &

FO T T 7 e fow g @mer wie & s §9g 2|
(Fig.12)

Fig 12

CIRCULAR GROOVE OUTLET VALVE

”"7/ 5% /

Y. ,,,,///////

THRUST BEARING
PISTON

FIN431841C

T % g qTel § ged wive, fiwed, fcver @t ud @
e & | T a1 §IRT 89 & UF 9IE § gl A1 8§, T I8
I IIE § STeY & a¥E fUed & 3ig¥ 9=} (reciprocating)
wfq & giar &1

T et a1 feivey ERiET & FY #ivE &t ¢ | §@ amHr=d:
3% YEdT & X J€ ES AT 79 § I H A9 & o @relr
SITAT & | A FAT AT T GIHT T AT AT &, TE T &2l
f&ar ST @ ua =T &t g9 & W} Ay smar 21 (Fig.13)

Fig 13

PISTON WEAR PLATE

CYLINDER BARREL

SEASH PLATE
SHAFT

INLET AND
OUTLET PORTS /

HOUSING

FIN431841D

S &Y 33 AT gAAT &, T2 fieed =tiw ud favee 81 gATdr
Tl T AF K @ e F Afaugiod sEer g e
foivex =it # it - fiw gt 2|

I & fIes ey =its § 9t 9 etar &, 59 S 0 91e &
ST BT & T o1 fowd & amex fm st €1 39 e g g
F1 fafha, g7 At qedfer yame et 21

qfenT fFar @t @e & e, (FaE) &7 ¥ [T 2t 2|
afs a8 gaa 7 & ar, afEE G awa T8 2|

g e fawes w1 (Bent axis piston pump)

A W & ALE B 36 T F A 7T (THRiEe) T v
Fed & | U8 #% fiwe € ot uF goe & gurae § 9 fwed =A®
# o frfy 7 siew Ay #ea 21 W v § @ we #y
ST, FTET TS &1 T FhelT 10 % ATy Yeet &, garerg g8
de 3787 (Fig 14) #ed &1

Fig 14
PISTON PISTON BLOCK

DRIVE SHAFT
4
o2

_PI -
e
— oA kel

UNIVERSAL LINK
PISTON BLOCK AND
DRIVE SHAFT ARE
INCLINED TO EACH
OTHER(BENT AXIS)

FIN431841E

T =t & @il & %3 e eefi & 9 9 grea it Feiwst

wfiE) & g g & | e =% T gEa e # gHadd
AT FRT ST T & s @@ a1 TedT € A gE off
fAfoaa & star @ & & | gw @ €|

S & g13F AHE gHAT ©, q€ fieT A 9 R N ASar
T | e A1ES #, fUed @iE 7 g8 A Tl B gL a8
ST & 7 fieed fwer stTar @ Sed aRumree seaee
gdl 2| gk o, e s f|mnt 9 & g g 2,
fee siax uhet faam strar €, s fewamst awm & star 2|
e & 39 oieY aTeY &1 fhaT & waEET g3 A% & YA
T g & qfenr R e dr &1

B few v (Radial piston pump)

e fiee oo #t faftre smapfa aoilt it &1 39 o |
e fO%ed Bl © ot a¢EY g3 T TEd © 9 fHavs] @E d
IRaett (Brefter) awe & dodt 2| fiwew g Eaw fowm &
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S ATEX AT ST &, gafore g8 et fwed vy off #ed €|
(Fig.15)

Fig 15 PISTON

CYLINDER BLOCK BODY
(PISTON BLOCK)

2N
2

&
27777

N

” 4

FIN431841F

wi Twr Fuafert &t ueT ¥ gET Aiwe g7 fUeq =% W
35T T (et aw) e sar 2| e =i five % o -
| gud & s 9w & f9 A a7E eF (ATEA) g A8
T gcte T FAFE 5 o € | e @tw | % e g ©
St et (Frefa) @iet § 5% 8id 8, ot ®(I 9% & 798
7 g (7 % faew g3 w=d ¢ fied «fiw 3§ W afa @
Aihe SATEC H 7SS & I3 T8d & T WU 9 &iH 7 7 &
st {4 7eg & wiw [ & e g g ' {a
fomes =tfF & AT &9 & I3 = g1

5q faed ts goar 8, fiwew =i [ & faws udasl aar 7
FIATIT ST §TRT g1 onrdT & &7 - FfF 30 &1 & forg
BT &1 s oft T st @1 S & = {6 e =t 8
ITHA 8, g & UF fow # fiwe, fwew =% & ¥ v 21
zaferg 59 3ee e & sy fied § fied =it & @i §

ST @ e gEy e # gAe o), fawed fiwed =t § gaer €,
TF I T Wie | IS 59 & [KEt (qanfd) sede e W
FY 2ar €| Ff Ichadar dedr &, & o=t off sgdl € 9 T2
SHRSAT Fgdl &, WiF awTe Wl ggdl & T I8 SchadT & AT
& AT 21

ﬂﬁ‘i‘ﬂ HqevE (Important parameters)
foest v 9= (Piston pump applications):
e o1 &1 ITE gerT: I ™ ud gen (F) et
(srame) % forg fober ST 21
e 750 cm?¥r 7 WA 2q
S9¥ #AT 350/400 TR
= et g
7E Aferw ud guor 39 & forg daeashia &
=T F AT
ST IF 8 TANT

3= TN
faest w1 ST (Piston pump applications)

foeT g %1 Y ST I= @19 ud &9 A s & g
T ST 2|
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.185 | getia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

T Retw aie (Pressure relief valve)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e
+ 99 Rel® ateq & q=X qUet wt A0

+ TR Refiw atea & fowr wwet & &1 st

+ 99 Reliw e i 7T G AT |

o Rl atea &1 amr 3w o & e mw ) amew &
aE & A g fadEer aa €1 (Fig 1)

Fig 1

PILOT OPERATED PRESSURE - RELIEF VALVE

FIN4318511

Refiw atea & famr ger aré femm 1w €1 (Fig 2)

MOUNTING SCREWS

TOP COVER

POPPET
HEAVY SPRING

SEAL
———
Y (@) o) (1 ﬂ(@

PRESSURE

Q\"O" RING
ADJUSTING

SCREW

Fig 2

POPPET SEAT

SPACER
SPACERS

LIGHT
SPRING

BALANCED
PISTON
J PISTON

LOCKING NUT

RETAINER

PLUNGER

FIN4318512

EIST Trie

T FAT Tie #ie
foweT &4t fam
arge famr TSI &
foe #ie

122

e (Body)

Ficd AT ATST FIEA IS gAS Ale F a1 erdl & | FIRET arel &
SfET o= § AT a4 et & foraw fuwew, fwew d@ie 7 ese
fERT dodt 2| aTEr Ft 29 FAC & & §T FAT AT & | e,
ATSTAC T § % A ArST A [ad Bl &, TSI FC gU A A | ATST
% T G THAT H FIA &g &I Siav 2 |

T Fa¥ (Top cover)

ST FAT FIEA FIET AfT gRT A4 6 SiraT 1 39 sl |
#effT # ae, &t B, &, Hia ud aw o onfe e 2g
R FATET ST 8 | S Fa< FF arer & & =T JAST 1l 2 |
2T FAY | We adl & g qraae AT wfwa & swe &
STt 2

f== (Piston)

7E atet # ger Rfafaw ate a@ et 21 78 g2 - ge fwd
T F BT Y AT ST & | aed i Fawar arer fwd &t #9
T YA T AT ATeY 3T et &1 7 AT g7 A Farehra
& forT sigx AT SITaT 2| ated fieeT & &g |/ oY - I} 8% &tar
2| (Fig 3) 5= =& Y Ti< T8 TN AR®1ET &ier etar 8 | 1Y
T g #7 339 7 2 fF X g 6T gt & are} AT
ST 7% | SRETEH &t g7 e & SUR #7 &% g ele I
T W f3ar star @ R e sa= @)

Fig 3

THROUGH HOLE

BALANCING
ORIFICE HOLE

GROOVES

NECK

FIN4318513

PISTON VALVE




ated HT AT fewT X (W) Tear © e & a5 forfa § o
ATHY FT 935 & | fiwes aret & wear 2|
gt fBRT (Light spring)

goht {8 &1 S39 faee =t farfdr & faea i ot foarfay & <
& = faeew wgfoa frfq # &7 | 7% faes & a2 2w o fawew
& Iu e & fier # oY gt € | Fw BT sto W & Fr
AT T8 gt 2|

foes e (Piston seat)

JE ATEAL A & AF ALST & Aoge! & e eicll © | I8 & TE
et &ter &t &t eteit € ford &re o etar 2 | our 1 stiafa
A1ES F ¢ fobaT ST @ | foraw fiwes ate Ft dorn rar 2 |

qiue (Poppet)

q9e U 9iF ATHTE HT AT & At IULT e § & & 2| aide
e At Y d¥e FE FAT ¢ | 38 4T & A 7w & v
ferfa & @ st 2| 7% g2 - T ARt & 1 aa st
o oig T AT ATSvE AaqE Bt 2|

3 9ig Hie 7 a7 & faee @iw Hifew aid &) ave & B
g ety ferfa & g e omar 21
Tt Hie (Poppet seat)

7T Trde qica & die Bl & | /N 3F Are st & o e F
IR FaE § AT Star € | 7% 99 e g1 2T FA¥ I A=t
& e faam Strar &1

& R8T (Heavy spring)

o fBRT &t arrere T & qive § faemr siar 2|

39 fBRT &1 w1 Ud qide & ATEFHdH =9 & d19 | 31T Srav
g | ST AT EIRT Tl T ¥ AT a1 (AT ATdT &, 241 f&r
qTYe & IST AT & T dc &l SIS 3T ¢ | FBRT & aqra =t 9tq &
HET & & ATET fHAT 7 g 2|

qaTEiE & (Adjusting screw)

7% & w4 U= (§8) T & & & foed atg 3T Faw )
AT AT BHAT & | T &F & 31l &1 (W™ & forg arel ¥ Reaw
T gU T&d &, o anfdr 7 & erge G siar €| B &
AT it TSSE FIA & foIT I & & WA HT TA0T 6w Srar
gl

FEE ATST U T UUS & d19 & A[hof H LG Gl GILT AT ATAT
g, 7€ ol ST Ud do [ARiEft g @ | TS # e ©n i #v off
g 3T St 2|

TEee AtaYe Rt ate & a9t arel 1 quf st Fig 4
femrs % 21

Fig 4
'9 POPPET

BODY

BALANCED PISTON

CROSS - SECTION VIEW OF A PILOT OPERATED PRESSURE RELIEF VALVE

FIN4318514

Iarreq ue fafemior : T (NSQF ®= - 5) : s 4.3.185 &/ wetta i 123



Sarew wa fafemior (Production & Manufacturing)

e 4.3.186 | Hatia Rt

fex (Fitter) - waenioa (sTegiee) Td arattod (FHiRE)

== g wgy et (Tube and pipe assembly)

S [ T IS F A § A fAAfortad w1 FA AT S

* FAATIC SYHIOMN A T THR F [T T 2T Wi |

FaETere IUHTO A e (Tubings in hydraulic system)

FAAT(OI (EeF | 59 UF &I & gAY &1 a& Tgad1 © (a7
THEC &, 30 IeT & (ofT STAT T TANT {62t T & | o1 &t
FT F ST bt & 59 B TF W § T ©E O Fa=ntod
gfdel § qg=mT giar

IE A T TET A SHAT 3o ATIAT TF I=F 319 Hf qe H
TEAT | o T3 a8 e | & Sl U &9 AU IHT F DS
el

AT S U9 TT5T 9T GAH 97 IoT i & | SIg #1 el
qfesTaT @ @ ?

ZE T IE9 A A (Difference between atube and pipe)

T T TET # Sfa¥ UHH €0 2 | S A R qaelt gt @
stafe argw &t feare () e it 2|

=& AT fewmee # fdaearg® eid €, s 15y daes 8t
2l

AT T Tae (AT 8 & SR gt (9%) TE amrg o awhd
Sl T | AT qA1g AT Gl © (AT TIET B (6 HA {0 |
T S TF TIET &I % a9 B &, A S HI, I, &
T Wi ofe & ff v g 2|

I TIET FT SAGAT AT & $ AT &, A ST § a5l &
sTfers Ao <ear 2|

AT & IR & G Aa¥ 7% € F o=@ @ stialRs fafr wa
gt 2, e g &1 ffdew g &iar 8, 3@ av@ # fiae
St Fed €, i 12T | 9819 AT TedT &, ZHH! 37eY &) qde
FAA AL Bl & |

HHTAT: FE @l 0 5T UF Sd | ¥ 3% & T8t aaman
STaT 2

=@ weR@e (Tube material)

SIET F AT @ UF qF@Ts G adtdT Siar § | 37 aars
FEEAT F IJTANT AFATL S FT FHIEHT A AT TFAl & | TS HI,
AT, THIAH , FTET R T R &t A a1 aiet 8 | &+
zga fiav e & &t €1

124

TAETAR | 2T e F1 wirweer (Classification of pipe
fitting in hydraulics)

I[ET W Fa=ted § fasfom & 78 @ -
FIT A8 (Rigid)
atar stts (Flexible)

Fig 1

RIGID PIPES BENT TO
REQUIRED SHAPE

FIN4318611

F3¥ FAFA (Rigid connections)

FIIT ST Hed S GIT 31 AT & | ST & ATT9IF AW@TS
@ WIST TTAT & T Afthe & 31 WHT &6t strer s & | (Fig. 1)

T FAFIA IH T I AT ST & ST I a7 gU Afhe H Hg
HITEA T FF &7 9 9 Afche B AT § FH T From ot |

afT FE FIATT AT BT AT WSS TEZT F @A AT AT & TH
T qIET H A$H e fAr S 2|

=ten ®=w (Flexible connection)

3 WHHAT H 9Tl & AT STAT % EIRT (ST SATav &, AHTA:
3% &9 8d © | e st #t [afed @Y e o 3=a awvra
aTell Wi aE & ST &t g™y aqrr 9 21 (Fig. 2)

THAT S FH SATET FIR & T & # Ad & TS I8 W &
H @a: € @dq 8 9T | Af IET FS B At 399 @d: &
T SN AT & s 3T ge SAr @ A7 FAae i &t Sar
gl

Fig 2

FLEXIBLE
HOSES

FIN4318612




T T FA F ®AS (Advantages of using hoses)
e FeH, ATETS UF Ted & a97d 2|
7% ©F gU UTel F S ad £ |
w9 ST # oY SF & AW & FeAE & S 2
AT FAFIAT BT = & a7 3 2 |
A% ETRT FAT a7 Ao & UF ATTIHAT TSH T FAF
ger oft a=d €1

T 89 & T (Types of flexible hoses)

T BT ST % YT T ATIHT ot ¢ &1 Foham i1 bt 21
9 &7 favee fe § e e e

HEI=T 1 TFR (Type of construction)
(a) arT A< (Tft §%) et ar saw s<e (Figs. 3 & 4)

OUTER SHEATH
/ STEEL BRAID

< = INNER FLOW TUBE

WIRES

Fig 3

1]

SINGLE BRAIDED HOSE

FIN4318613

Fig 4

FIN4318614

DOUBLE BRAIDED HOSE

(b) fEifem (Fm) A+ 38T (Fled, BATY, ATARE AMR)
T e I SeT S AT Tl eidt 8, A gaeT
AT S99 &iar 2|

et qTIY 9 W # &Il a1a< 7T TI1T 24 9 I=7 &1 300
CM?2 7% ST (AT ST qHAT & AT FIAH T4 3SS 816 B ALE
AT TET BT 2

TUIY T ATYHTH [t geAaT (Pressure and temperature
withstanding capacity)

ST & ST gaaTierd Afthel § AT STAT &, T 378 319 59 &
FEH § 30T AT © | T BEA B YR HeAA H1 &AAT SFATC
FiftEfa fmr &, 7€ @@F  SAEJ517, SAE100R1, U
SAE100R2 s@fe & faar siar 21

Y R1, R2 1T E41 &1 $9T¢ U ATIHI T8 &l &77aT AR
T 3 € | HT=AT AR B H 16T Fd GHT T8 AT (&
sTu o |fdbe § Aferwaw ama a9 g & | YR ud araHe &
AT A ATATE STHIH! [FaOEHT HT TANT F B9 T6=
FEAT A1

TTE9 UUT W & w* e (Type of pipe end fitting)

S {3 ST HT T FE THR & ITANN 2g AT AT 8, 7 7w
S THTT & Friedl & Y STSHY g TH1 6T T WG Wy aame
FIAT & | % THT H TUS {3 JTHIHEA % folT Iuerey &, 9
Fig. 5 & &1 & &1

Fig 5

s

THREADED MALE NIPPLE

il

FEMALE SWIVEL NUT FEMALE NIPPLE

il

FEMALE SWIVEL NUT MALE NIPPLE

li

FIN4318615

BE TYPE WITH TUBE DIA

graw %1 fasiy fewor (Specification of hoses)
AT ST &7 fFawer 37 IEsRal & dgar o s €,
AaR® ==
3T UUE FFel & i N TS
S9E TF ATIH e & &Har
ug ST w7 THY
7T T IEEH Feall & T@HT [A9T ITANT &g Tae & =i
AT & | 33T & forw -
Zma10 x 1000 x SAE100R2 x i+ fa<t & fder A<
FATT (Connectors)

FAFEY UH UTeH & S oa & Ol 1 = ga=nford qret & At
A Sred € | A% HT AN =T w7 & fordr ofr v Srar & S
I AT ATZS d&elAT, TATE A1 Q9T T, FaTe it Wk AT |
FAae! B F3 HIIGUE AT ater 747 2 |

difernT fesirzT & orgar

ATHTT, AT TF ITIANM & AFATT
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Hifer fewitgwr % s9AR (According to the type of sealing
design)

Y Sife (Flared fitting) (Fig. 6)
TH IS % 15T T §Y 8 & q FAde § IS o ¢ |

Fig 6

FLARE FITTING

FIN4318616

'O' Rar R ifd T ('O’ ring compression fitting) (Fig 7)

T T & FAgeT ¥ 0" R gy # aed &g & @i wdr
2| farer a7 T TET & o e st 2|

Fig 7

"O" RING COMPRESSION FITTING

FIN4318617

T FWIE €T (Sleeve compression fitting) (Fig 8)

39 IR # A AT HA (FF HA) G &G F q A AT
79 &1 AT it fohar S 21

@ o

SLEEVE COMPRESSION FITTING

Fig 8

FIN4318618

H%a wHEE {80 (Ferrule compression fitting) (Fig 9)

IR HEd (A &1 ga) faftre ave & aamlt st €, %o &t
I § HEET W i a8 |

Fig 9

FERRULE COMPRESSION FITTING

FIN4318619

‘0" & &ifé (‘O ring fitting) (Fig. 10)
IHH TIET & @9 Y@ & @19 '0' Rv F AreAwA & aew v A’
2l

F2 Hifew feag wE €, 8 uF Gifew F 6y FAge I3 e 2 |
TE FATIA TRIE T G TE FARI (AT & (QIIAT TATg

Fig 10

SIcEA
"O"RING UNION NUT
FITTING BODY

N s

TAIL PIECE m
f W\/\/
WELDED OR

BRAZED TUBE
CONNECTION

"O" RING FITTING

FIN431861A

HEN THR FT FAFE HT IATT FLAT (70T Tl I 9T Fear
g -

forew & #1d qam9 (F9R) W

st 7 R - erdvadt A ermgf

adge v afbe & Few A el

F ATEA

A, ATHR T ITART & AFAR (According to the size,
shape and purpose of use)

FAFCL FT TAT G FT AST & TS # FaAATONT 015 H, AT
o u% oga Y & gY Sty & Sie | fFr s 2|

FaaTed gE &t =9 R & Wiew ® (To connect a

hydraulic element to a tube end)

Fee¥ (Fig 11) & famar mar 8, fad gfeat w1 aid € u
FAATIOIT SH1E ¥ ArS I¥ & &1 g3 a1l € | o[ ¥ gavy arss
FerEy Hiferr & ST gE et 2| 7w Hifewr w% fafE g
ST & S gee & e H 4 g

TE FAFEL F2 AW & e €, W FOraw T @ I89F AgA
|TE | qT3 HT AT 3T FAT & U Fae 9 T AT 9% ()
ot fearg o 2|

Fig 11

THREAD
\
[
TUBE

;

FIN431861B
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Pipe outsidedia | British standard Metric
pipe thread (BSP) Fine thread
R 1/4" M22 x 1.5
8 R 1/4" M14 x 1.5
10 R 3/8" M16 x 1.5
12 R 3/8" M18 x 1.5
14 R 1/2" M20 x 1.5
16 R 1/2" M22 x 1.5
20 R 3/4" M27 x 2
25 R1 M33 x 2
30 R 11/4" M42 x 2
38 R 11/2" M48 x 2

O THR & FFe A1 gt & Yare & fFom it et st g,
femm g 2|

qd FA=F (Straight connector) (Fig 12)

3 atSt § T ad egd B ST ot & |

Fig 12

STRAIGHT CONNECTOR

FIN431861C

#iT FAwY (Elbow connector) (Fig 13)

SHFT TANT FTATCTA THIFAT & ST B AT FATTAL AST ATAT
gl

Fig 13

FIN431861D

ELBOW CONNECTOR

=t FA=Y (Banjo connector) (Fig 14)

TT TAT FAFCL AT &1 BT &, Afhe 388 qIC AT & 360° TAA
FY SHAT ST & | Y T &I STEET & ITIh S T AT
ST @FT 2 |

Fig 14

/ SWIVEL PAD

L]
o

BANJO CONNECTOR

FIN431861E

i w49 (Flange connection) (Fig 15)

TS ATES F qledl § I AL Fe i & | ITH TS ¥ 9 &l &rdt
g1 29 %9 | 9 Feles & T157 % =T I TE AT & F Felwst
IX FAFEY & AT AT & | 386 woer Arsfe off Fad &1

Fig 15
LOCK WASHER

SCREW "O" RING

FLANGE
FLANGE CONNECTION

FIN431861F

=T (Plug) (Fig 16)
T T TANT FaATd Al (3H1eaT) & el O &t & Fed §
forar StTaT 2 | e v e o gy B TR sites | s faa s 21

Fig 16

jL, _

PLUG

FIN431861G

'T' %=X (‘'T' connector) (Fig 17)
THET TANT A1 9137 AT it U 1 9¥ Se 2 AT S 2 |

Fig 17

FIN431861H

TEE CONNECTOR

4 & FA%e¥ (4 way connector) (Fig 18)
THHT 1 T I I 4 91 FF e 2g B srar 21

Fig 18

FIN4318611

4 WAY CONNECTOR

dg=® (Reducer) (Fig 19)

¥ 3T - TN TR & 919 Ol & FS |

TIA[E KT | FAT FIAT AT AR FT 781

FH/@ BT M T ad R R axdr e s frm awe &
wifET & FeTET =T € e wnfia e @ E)

& G (Faee) § 7 amat &1 e wEar [nfeu |
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Fig 19

FIN431861J

REDUCER

o 9 a¥e 31 g€ e ey fF atg & A off dre A ata
de F 9T fAge T & | (Fig. 20)

0

CORRECT FLATENED WRINKLE

Fig 20

TUBE BEND

FIN431861K

I F W T A G ea &t Saw, 7S, av e o
ST =mRe | (Fig 21)

Fig 21

NOT CORRECT
FORCED DUE
‘TO SHORTER

— CORRECT
LENGTH

FIN431861L

FIN431861M

FH T FH FAFE BT TINT FIAT AR
T A G FH & FA d€ (A$) BT A1 |

qTST ATEH H @9 T Gt ave & aer =Jnev | e &
e AT &t | (Fig 23)
Ffthe & F1d T TFAT S Ud FFed T TANT HAT A1 |

7% o1 W@ & ogat & w7 4ot it & w7 9w/,
fore® &t srEe ot &t qwen 7 & |

Fig 23

I
)

PARALLEL PIPES

FIN431861N

CLAMPS

T EH FAFA F T Fea qo Foer foigant =1 srgaeor

FIAT AT (Points to note while using flexible hose
connections)

T S 7SI & | I THIT I Frfera s 2|

ST SIST &1 gaTa [T STTAT & ad IHHT =T +2% d +4%
% deadl 2| 819 § &% a7 a< TG HIAT & o o §

FEATE S B AFAT & I A FA F gl
(Figs 24 and 26)

Fig 24

o Sz
o= 1

RIGHT S~

FIN4318610

Fig 25

WRONG RIGHT

FIN431861P

Fig 26
% IfWRONG %

RIGHT

\/

FIN431861Q

R UF YT TAT B T I AT Fa09 ST F €,
a9 a8 &9 fawe & TdT & a1 Iq% AT ST A v &t
T 2 |

Fig 27

—i e

\ FIRE PROOF BRACKET

FIN431861R
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g &7 d BT @y & w0 9 foraar gt @@ a2 @t arts
AT AT TaATE & Tae Hf ge & a1 & forg | (Figs 26 and
Fig. 25)

ST &9 a1ee T e dfiwies & e ST wr @ a9 9
TF Hed d%d AT A GIATT g & FTeT 819 it geierd &<l |
(Fig. 27)

Teat AT ASTIET FHT ITANT ¥ah @ TReror oY vaEmy
& forg, s, @@= =T & fog gfeaa #01 (Fig. 29)

ST &S STATeAT %! AISAT AT HO & T & a9 J18 Tat
# Hed B ged e &1 9T A9 ¢ | (Figs 28, 29, 30)
e wmr & &1 &7 Sfied € 39 UF & @ § "igAT J1eu |
(Figs 28, 29 and 30)

T H AL A F FAC F o T § & T 4o e
&7 @95 | o 21 (Fig31)

Fig 30

Fig 28

RIGHT

WRONG

FIN431861S

WRONG CORRECT

FIN431861U

Fig 31

Fig 29

FIN431861T

PROTECTIVE METAL WIRE
MESH TUBE

FIN431861V
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Sarew ua fafmior (Production & Manufacturing) Fe 4.3.187 & et Regia

frex (Fitter) - st (eregifs) & argenfa (F@R)

g ReveR ([ waguex) (Hydraulic cylinders (linear actuators))
SEEW 1 3 UG F A § o fwAfortad w1 #A A e

+ gaaTted Rvee w1 ger Rrgia awenga
o gaETio A@UE 1 @TEAT THATES

o gauTio Revedt | Hifent sawn @R
* FaToE RAUSTt & qred F AW qaEy

o gauTied ReveRl ®T St

o gauTio R@vEdt F1 ST

+ e it wifa oa T« F FeEwEET)

qAE™ TFUe (Linear actuator)

FaaTford GEREE UFgUeY ArTa: feveT @, S s
FAATIOTd SETT &t SaAHY T JTAHT ST AT TFA BT e | fham
ST | 39 fHeveY Fit #F THR & JIEET FLAT d ST SATAr
g ud afRafda a1 == ofq & e G srar @ gm yEw @
I 9% SAT & IT FH & T 2|

fRrotve & g9 &1 g fore a1 ot 6t iy e & sgerr S &1
w1 32w (i) (Working principle)
fiter s R@veT (Single acting cylinder)

Fig. 1 # fter ufae feivey &7 srgee #1e feamar @ & | o
H & Y9 AT 59 Y9N IS H AT & | TE 19 A1l 59 fIeedT 1w
AT & 7 fieed s wom e | (B v 9o & faes) |

=

LOAD-RETURN

ke

SPRING-RETURN

Fig 1

SINGLE-ACTING CYLINDERS

7 fIed e & @day W & Iyl & & star 21 smga
% fawame &, &7 3o gRT T R & aufiiA R SiTar 1
g7k aTq FBIT gTRT et &t aTE 2T Y 15 LehelT SITaT & | 37Tgel
st gt aré & SreY e St 21

oo giFaT feveT (Double acting cylinder)

7q fveY # (Fig 2) € AT 91 B g7 3115l &t g1 age
ST ATAT & | T TS TIE B T d¥® 91 AT 8, foe i
TAAT & | I T TS B T TGS FH &Il i ok HIL il
&, TF a7 &7eT & FATGAAT 21T & | 99 favew a1 wge &
ITE HIEE ST & a1 8| 91E A & 375 9 #F gATs g

FIN4318711

130

T "B' § His[g AT YT AT &9 a1e} HEe v 8, a8 H
e =etar w&ar 2|

AT T § a9 ao & forg, fiwe Y &t fUwea & a1 avw
T St 21 (Fig 2a and 2b)

Fig 2

(@

(A) DOUBLE - ACTING CYLINDER

(B) DOUBLE - ROD - END CYLINDER

(b) DOUBLE-ACTING CIRCUIT
(THRUST IN BOTH DIRECTIONS)

FIN4318712

T Ufae v &t =Tl (Fig 3a)

Fig 3a # ga Ufee faeive T &t arar=r ax=mr faas e, fiwe
TS W ©IC g5 LBl © q (U B &I &7 aAr eial ¢ | fevey
T 3T H ATE & AT fhar grar € T g e foufRr aud
T q1E o gtaT & | Rervex & grer fevex R &t & & star
€, a1% AT U 7 A 7eE § wogdr & v & 9 & 2|
fer dia g fevex &t arg @gfa B star 81 amr @i
ST g gt @ o= aTeT awgel & SfE¥ oA & THT AT 2|
e foafar & wreAT arT g5 ST 2|



foeeT @it gT aEe #t e @ ae) Reew & Q1 smar 2|
faree fRa7 3= quraT & frsreng a1y &t &t 2 | (Fig 3b) 3=%
T & forg w9 @i &1 3= e Srar 21

7% Hiel T I7h aATE AT ¢ | I AT i fafoat § St
AV T T f3harT ST € | et 9% IS Hiew< g & Ht SJreT

ST g1

foeive 7 2t & o &1 et ‘O {41 g7 T ST 8 I
Y Ft aT gt & (Fig. 3b) forr & d@ifent = & famg w8 &1

VIEW A+A

%@

PISTON AREA ROD AREA ANNULUS AREA
1 PISTON ROD 9 TUBE SEAL
2 ROD WIPER 10 TUBE (BARREL)
3 GUIDE BUSH 11 GUIDE RING
4 MOUNTING FLANGE 12 PISTON
5 ROD SEAL 13 PISTON SEAL
6 BUSH SEAL 14 LOCK NUT
7 OIL PORT 15 CYLINDER CAP
8 CYLINDER HEAD 16 TIEROD

a. CONSTRUCTION - DOUBLE ACTING CYLINDER

O-RING SEAL CAST - IRON RINGS

CARTRIDGE

o (it
o ]

LIP - TYPE E
ROD WIPER \  TIEROD i O - RING
GASKET
LIP SEAL WITH
BACKUP WASHER

b. NONCUSHIONED CYLINDER WITH CAST-IRON RINGS

FIN4318713

=t % afk=nw (End cushioning)

T % 3 | S &1 aTel 37T5el 51T {Uved & el 9% as71a Sty
STTAT € | 38 @AW FXA & forg 7T #Y Frae T ) S | ard:
& &7 s T strar @ ax afe e w6t sraet i & srft
TATAT ST & AT a8 & ST & FATCIY TREAH (TET HY ATAT)
T 3T ATIecie & g & A1l & (Fig. 4a) T€ et ey
ot & oY a¥ & v 2|

Fig. 4b # femmar o €, fiees &1 gav fRwT @i ar Furr
frea @ e et 8, feiveY 85 |, 9 ated 51T STE &1 ficvey
& sffgede & ST STTAT & | T 31 T (F87) rfRwersd 'O
FRT ST 1T | 78 RS & & 57 &< fFar sav 2|

JTE N & | AR T "% & (This orifice can be
adjusted by a screw)

F% & fove gr a1e |ATge T AT € WY ssede aid 'E
H 9o ST €, 919 gt (A1) C T O 5978 & &Y J1e¥ A7 aeh’
g | AT I alfed STTEeT TS &T ATeT & WTEAW & =A(F FC 3al
| gafog e @) fiwew & ofie &7 & e 2|

Fig4
FLUID INLET CUSHION FLUID INLET
AND OUTLET SEAL AND OUTLET
PISTON ROD_

ROD
SCRAPER

S =
]

CYLINDER

SECONDARY
T POCKET BARREL HEAD

POCKET

GUSHION SECONDARY ROD PACKING
SEAL CAPTIVE POCKET
AREA PISTON
SEAL

(a) CUSHIONED CYLINDER

1.EXAUST FLOW
PASSES FREELY OUT
OF CYLINDER UNTIL. . .

5.CHECK VALVE
ALLOWS FREE FLOW

2 . PLUNGER ENTERS
TO PISTON FOR CAP...

EXTENSION

3. NOW FLOW MUST
TAKE RESTRICTED PATH
CAUSING THE PISTON
TO DECELERATE.

4. RATE OF DECELERATION
(b) IS CONTROLLED BY ADJUSTABLE
OPENING.

FIN4318714

97” U faew Y wfa (Pressure and speed of piston)
ore (fome g f@am 1) = $o (K g/em?) x fiee &7 srgweashic

(cm?)

1000 xLPM
Area of piston (cm?)

Speed of the piston (cm/min) =

LPM = ferex ofa fame
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= (Symbol)

FAAT(A [AATS & (w8 agatad (9l § 7 @Td & | AT

TINT § A aTe Revet & fae g@ ww e € ¢ Fig 5.

Fig 5

——
— ]

—
——

==
=

==

GRAPHIC SYMBOLS FOR THE MORE COMMONLY USED LINER ACTUATIONS

SINGLE ACTINTG LOAD
RETURNS THE PISTON
(VERTICAL)

SINGLE ACTINTG
SPRING RETURNS
THE PISTON

SINGLE ACTINTG
RAM,LOAD RETURNS
THE RAM

DOUBLE ACTING
POWER STROKE IN
BOTH DIRECTIONS

DOUBLE ACTING
WITH RODS ON BOTH
ENDS

TELESCOPIC ACTING
LOAD RETURNS THE
PISTONS

DOUBLE ACTING
WITH CUSHIONING

FIN4318715

S f& fiees 30 &7 2 9% & 3id % T&dT € ud 369 fiwed
(S TR TEdl 8, AT I & [EAFHUT g & SAF 7T & e
AT & aT 309 IULT fAY & 3zl H T FIAT 0=, 7 T2
Tae ufFeT feivey &1 | (Fig 7)

forctvet &1 At

T g TFR & st
fErer ufae fcvey
T TlFa feiveY

e ufae fevest & afiga = @ 2 -

e 2T
foee e

T T
ATHTTIH 22T

Taa Ufaew fAaveT &t afiga o w2

fier fae Oie @y
ga args fuweT O

Taer ufFer Revey fed et o o st

ot U ey

SR g=fAEERY

v feiveT
I (Ram)

Fig 6
LOAD LOAD
SYMBOL
FROM PUMP TO TANK
©
=
@
EXTEND RETRACT @
z
T
Fig 7
OIL FOR [ 3
RETRACTION PISTON
CYLINDER
PISTON LIP
~
OIL TO RAISE &
3
DOUBLE-ACTING RAM z
[N

AT, T FT AT FH T TF & FH F Ahdd € Al (9L S
T ST |

T TGS AT A L7 HT TANT STETS & TS F FAS % forg
ST 21 (Fig 8)

Fig 8 SHIP'S RUDDER

FLUID SUPPLY PIPE FLUID SUPPLY PIPE
CYLINDER RAM CYLINDER

V772

DUAL RAMS IN SHIP'S STEERING GEAR

FIN4318718

Fig 6 fe@mar mm &, 78 U% a3 TE Uaguer &, 39H ad &
T et UF AT ElaT €, T rwad & e S € ud ¥ A0
a9 | AT SATAT & | T T TN % Tt o (o1g f6am e &
T AT TANT Uelldex A% UF ATeiHiarge § fHar smar &1

farual #1 %\ FTAT (Mountings of cylinders)

foctvet &t &% fewt ax wrefeer & ot &, foras &t =mer T
i forer &%, #% ave & 9 F forg &m o &% e uague
feemga o w8 @% | Fig 9 #, Fa=fo ffwey & @
1 fafeat qarg ¥ €|
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fort #1 STRT F¥E wEgUeE FIAT (Actuation by linkages)

Fig 10 & =it forsl gmer stteae fAevet & ST aqme &
€ S - WX IS, TN, FAL A1 HLAT TATR |

TAPPED MOUNT RECTANGULAR FLANGE RECTANGULAR FLANGE SOUARE FLANGE Flg 10
MOUNT - ROD END MOUNT - BLIND END MOUNT - BLIND END

2 = s
-~ > > ?| &\é |
SOLID FLANGE SOLID FLANGE SIDE LUG MOUNT CENTERLINE | | | |
MOUNT - ROD END MOUNT - BLIND END (FOOT MOUNT) LUG MOUNT JW;W T i f
7
=2 \
<R \ > . 5 é\ /
L ™

SARES

TRUNNION MOUNT - TRUNNION MOUNT - TRUNNION MOUNT - EXTENDED TIE ROD
ROD END INTERMEDIATE BLIND END MOUNT - ROD END

<SR
23

(

EXTENDED TIE ROD EXTENDED TIEROD CLEVIS MOUNT CLEVIS MOUNTWITH @
MOUNT - BLIND END MOUNT - BOTH ENDS SPHRIGAL BEARINGS Z LINKAGES AND LOAD ATTACHED TO LINEAR ACTUATORS
w

/,

18719

FIN431871A

Faatad Ay (Test wdguer) (Hydro motors (Rotary actuators))

IR | T TS & O | o fwforfad & # A g
* gt AT % w1 Rrgia &1 @\

* HET TFR F gaaied Al ® Ty

« gaafod At w1 s

o FEEferd AIEI H1 FTHHAT

* g AiET F et & A |

gt /e (Hydromotor) AT T @6 g H1 i aqmar /@7 € - Fig 1

I UF Uil UFgUeT & o TANT gaatiord JuELOn | b
ST €, 39 gaaferd AeX WY F8d € | I8 agsTEnh & S goff
Tf Y STTIvHAT 81t € | (39 Faford Hie<) gTeT guit fhar s
Y ST € | I wagueT # a¥e & aw fawre, gae & e,
TR TF e ITART A1fe gE 39 e fmar s awar 21
ST qeT Y Afdhet § ganT # o7 € a€t ac goit (Tedh) afbet
# off s 5 s 2

feretve grer Y&l fa ST & STt € Starte garetord gt ey
Foft (Tesh) 7fF w&T &t e 2

T TR & gaaterd Ated (Various types of hydromotors) TORQUE = FORCE x RADIUS .

M=Nm

FIATIId WX & aITHLIT It (ST (FT=HT) Sgare o \
ST &, FaATferd e i JH #F e @ - .

Fig 1
PISTON MOTOR GEAR MOTOR

e ey Fr

3T T[T
foee
a?{q- ‘ VANE MOTOR

T Y TR | FF #T U Y Agid gidr €, I€ gaatad awt fe R
ST & HEAT T BT g
gaaford ALl &1 F18 gaaford gv i & o gtar 2|

T
FIN4318721
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e TrEw M (Gear type motors)

fe 7t &t 39 a%e a9 W= @ -
1 fire #et o fier (sed fax) (Gear on gear motor
(external gear))

2 fiae Aex # fier (saRks ) (Gear in gear motor
(internal gear))

Fig 2 # firee # firaR @i 9= sam@r 7= 8 | siger 997 & a1
ATEA HIeX | AT &, IS AZA [ H FAF % forg a1 awmar
& T Mg TS & qTE AT AT & | Hiex &7 fd ware &7 3%
yars/fime o AT FEdr €| 59 #ieT § FAqH SAEan swar
70 & 80% aF &I &t 2|

Fig 2

4. THESE TWO TEETH HAVE ONLY
TANK LINE PRESSURE OPPOSING THEM.

3. PRESSURE BETWEEN TEETH
IN THIS SEGMENT PUSHES

3. PRESSURE BETWEEN TEETH
IN THIS SEGMENT PUSHES
BOTH WAYS AND DOES NOT
AFFECT TORQUE AS OIL IS
CARRIED AROUND TO OUTLET

BOTH WAYS AND DOES NOT
AFFECT TORQUE AS OIL IS
CARRIED AROUND TO OUTLET

2. SEGMENTS OF TWO MESHING
TEETH TEND TO OPPOSE

1. THESE TWO TEETH ARE
SUBJECT TO HIGH PRESURE
AND TEND TO ROTATE GEARS
IN DIRECTION OF ARROWS

ROTATION MAKING NET
TORQUE AVAILABLE A
FUNCTION OF ONE TOOTH

INLET

FIN4318722

ATEA % FUT T IUT AXE ATV AT & Forg ave foraw o awar
21 (Fig 3)

Fig3 GEAR

TORQUE =Fxr

ANF
r FORCE AT
AT A DISTANCE r

FIN4318723

Fig. 4 % fammar war 2, siiafks fax #ex fime g=re &t &1
7 Hiex Tfa § srafes st € 9 aamae & afira 2|
a9 TET /X (Vane type motors)

g AT # i gee & 9w €, fig 5 & a¥a &9 g I
AT 7T € % 39 & Tl YaTE ST A F AT AT SATAT
| 39 AieT &1 ger favivar fase gae aret a9 8 | 8Y e

# u § sfers A onft gidt & e oitee & uw & srfers 3= onft
gidr & s ot Ser godT et 2| (Fig 6)

Fig 4
OUTLET
<
N
N~
«©
INLET 3
=z
™
Fig 5
2. THE RESULTING 1. PRESSURE ON THIS
FORCE ON THE VANE VANE MEANS A FORCE
CREATES TORQUE ON
THE MOTOR SHAFT
SYSTEM PRESSURE
w0
DRIVE SHAFT IN
[=*]
:
A. BASIC OPERATION 4
w
Fig 6
|
©
~N
N~
[=e]
o
<
z
o

SHEl a1 T T3 Y9 T &ATSl | ave aTe< ATl © | 300 I=
e st fasuar g 2|

foest Tgw wiew (Piston type motor)

O AIeT o 37 T 1 Jedt & §3=T § e €| a8 "iew
a7 T A E -

1 @9 (Axial) fiees Atex (Fig 7)

2 fr=fT (Radial) feest wivex (Fig 8)

e HIeT FAATUE AT &THAT aTeil Biat & forasr fdr 95%
gfaere @ & 2|

Fig 7&8 ® & YX & Wiex &7 MU fraia R mr
2| fUeT 7 d¥e 8Ty # ST YT aTet ATIA i AGT WSAT ST
g, 7% fiwes it aex g% qar 2|
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Fig7
4. THE PISTONS, SHOE PLATE AND
CYLINDER BLOCK ROTATE TOGETHER.
5. AS THE PISTON PASSES THE THE DRIVE SHAFT IS SPLINED TO
INLET, IT BEGINS TO RETURN THE CYLINDER BLOCK.
INTO ITS BORE BECAUSE OF
THE SWASH PLATE ANGLE. PISTON SUB ASSEMBLY
EXHAUST FLUID IS PUSHED —
INTO THE OUTLET PORT.
I~ 3. THE PISTON THRUST
OUTLET PORT (( —=— O\__JO Y\ IS TRANSMITTED TO THE
\ (VDEG! YO ANGLED SWASH
PLATE CAUSING
v _0J )0 ROTATION
mneTPorT (L= I
DRIVE SHAFT
1. OIL UNDER PRESSURE SHOE RETAINER PLATE N
N
ATINLET... 2. EXERTS A FORCE ON PISTONS, @
FORCING THEM OUT OF THE @
CYLINDER BLOCK. z
[T
Fig 8
=]
N
~
0
o
<
=z
[T

e wtex § gatfes sraafaes ermar el 8, 50 fawe £ it
FT AT, AT AT T T I=F F9R G F FIA 0 &T7AT
gdr 2|

gt Aewt #1 =T (Control of hydromotors)

FAATCId ATEXT § THIAHT 13 o FaaT iy, Aot 7 fewr dfie
T fAei=rer #AT smavas gt 2

Faaterd #ieLl 1t fRE=rer (Speed control of hydromotor)

a1 3 € gaafad dredt & AR Y uw i T #war | =
FEA & foIT AT ATl g9 &1 AT [FE=r 7 T A 2|
T4 ETEgHIeY & faem ff #ed €| sgd & Jare &1 fAa=r
w2 fafdet gy T oI |%dar @ S S aTer v | aqrEr
ST |

Faaford AeX & T AT & T i ATl A5 (Ae) FF AT
X A #dT 2

gaafed WieX & Jrgel s (Torque control of

hydromotor)

Fadford At § AT AT FIAT &9 T FT A F1F eiav |
o AT &9 & qama H A AT S e (et a) |
& et et smo|

gaateq e &1 R f=wr (Direction control of

hydromotor)

Ie gfde ¥ feum = aiea T far o7 @ehar 8| 9 g9
ufes ftve # faom & fet=or &7 fafy % foega aum fafe 2

Faaferd Hiel & A &l Q9 (M3 & Jare 97 ) A= Feedt
2l

Tt Aiee # [afrfwor (Specification of ahydromotor)

Fadford Aied 9 ATIEUEl % gATY fawga qusmy e € -
stferepaw srafera st
Aferwaw =TeT AT A 6 UH (AT3eede) T
FIHAH ATILIET I
FTAEATAT

Fa=ferd HieLt #t FreEan (Efficiency of hydromotor)

TEEAw AR gaaad AlET B HEFAAT IaAT A8l Bl fordw
ST STt @ | T8 68 THTE b0 ST 1 fRehTerehy It STt
I IR ® -

FrEate FrEeEar (Volumetric efficiency)

F FA T S WA | 39 dd {91 &1 FY fhaerae fFawe
ST | 38 AAATAS T FEd & AT H1 ATTAH HrEewdr &
FATET ST |

Theoretical flow rate

Vol) =
n( ) Actual flow rate

gt ®Eear (Mechanical efficiency)

T FXT TET, GIE A T H (rpm) T S=7 319 I, FF ThY
& it g eid €, 38 AT Frderddr gy aqrr | 21

Al | tor
n(Mech) = ctug torque
Theoretical torque

"qur FTfetwe (Overall efficiency)

TEHT TANT FTh FaAId A HT AT ATISYE (Tt FT ST
ST €| 38 AEAfE Ud AT ATEHAT F1 O F e
STt 2|

o nVolxnMech
100
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faw fadwm at (Direction control valve)

SEE 1 I UG F A § o fwAfortad w1 #A A e
i e e atea v A Reet ot & st st awsng
« gaato Afhet d o fesor atea &1 F qwEmg

« T - I e w1 7 qHAC |

gagfod fE=r atea & "o & S gaafod Rew | Ja1e 99 &t
T, JTe T a8 HT H1 FLA & | Fa=ford TRuey % i ¥ e
F o= #3748 TFT TAN fFAT Srar @ 9% ard & 39
TN UFgUeX & A & 48 FeA § o F1 1T 2|

faom fet=ror ateq wTet &t e sga ud ferfy s e ave
F Ffiga € -

o 2/2-F ATeA

o 3/2-F AT

o 42-F Al

o 4/3-F Tt

2/2 & atex (2/2 Way valve)

2/2-3 9feq W UF F1F qiE A, TS 9 P & 7 bt qid L € |
= & feEmu Ty Fia § P & A & A% & vate gy forfa §
s €1 (Fig 1)

T A Are S ofiohet StmEer 919X Gordt €, 98 a9 T §,
THHT F (& 7 fe ST & a7 W@ AT T &t w7 AT
2|

Fig 1 SPOOL

U

7
A%

L

BODY

FIN4318731

2/2-% ated Ft UFgUeT T AT €, a P & A & 9% HT w0
G AT 8| 2/2 -7 ated a8 Y IAaed & Y AT P& A

¥ gord ¢ | (Fig 2)

Fig2 Z M l_/-_-_
> |l
il
b

3/2- & |t (3/2-Way valve)

323t B FE N A, EATR, AATE e P Ud & e Tlar 2 |
ATIATE TATE T TATE 1S & F TS dF 7 F1 € & % T
T o ST AT @ | 87 v fRrfa § ey 9t | @) arer srawn
#H Padg e T uae & AT T & aws sier @ 1 (Fig 3)

Fig 3

Wit

=]l IT
Y vl
R

P L

FIN4318733

3/2-3 ated TFgUeX (AT STaT €, aTE # P & A, & aC6 9T
T &, T & a fFar mar €1, 3/2-F ated o g P & A
T ATH GAd & a9 T & §% &d & W I7aed 21 (Fig 4)

Fig 4

& i

% 2 L Ll
mﬂ% N
RV

=

T

FIN4318734

Fig 5% 3/2  ateq afdhe St fivTer ufdest feves & g1 € admn
T 2|

4/2 & 9t (4/2 Way valve, two pistons)

4/2-3 e foras S FF EATE B, AATE MEP T SF M T
famama T @ | Frers o AT Rt Ft & Ay g @l |, et
FAT T T &F § ST SIaT & | AT Taem # P & B & avh
YaTe g1 & Td A & T &t a¥w® giar 2| (Fig 6)

4/2-% atea UagUe T T &, P 8 A #T d¥% YATE & @ ¥,
FBA T s &f WT & 4/2-3 ated 3 +ff Iuorey & foraw P &
A F ACF GaAT AT B & T & a¥% gaar a1 eiar 2 | (Fig 7)

Fig 8 & gaar ufFaw facvex frad 4/2 & affe samr m 21
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Fig 5

FIN4318735

4/3- 7 aqte= (4/3- Way valve)

a% fag 9IgER, 4/3-3 ate 4/2-3 atea & € a9 39H % Al
77 ferfa 8| 5@ wer forfa & &2 woe € (e frfa & Semeeor
e T g, awrE aE P# & T, & SieT T °) ferf ferfa
H, p&B& aw® tg A" Tt a¥% JaTe &iar |

4/3-3 e & g fAfa &, P& T, it d¥% Y41 &f T&T &, Jaf®
ATE BT €| 79 g7 ATSTYE <F H 9% & 8, 39 fEfu forfa
& I I - 19 Fed & AT T I Fad & | T I - 99
#r ferfa & o %1 1 9T ates F wfay & e w1 w9
#1 8, ford F=fa #1 d@gaq aar w&ar €1 (Fig 9)

Fig 6

SPOOL

FIN4318736

Fig 9

U e
%W o | T
- NN Nl

B L

FIN4318739

T qica a2y & featr fRxfa 4 € P& A &Y avs wae &
W& aB & T & av® yare &f weT 21 (Fig 10)

Fig 7

(S A

FIN4318737

Fig 10

& ==

AT

5

FIN431873A

Fig 8

FIN4318738

T 9ied 3 ey & e frfa & € P & B 3 av% yare &
WETATTH avw| (Fig 11)

Fig 11

O==2l

MH( [
1 1
N
A O

b

N

FIN431873B

4/3 3 afthe gaar ufaear Rerves #1 3318w Fig 12 # fawemar
gl
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Fig 12

FIN431873C

At e atex (Non-return valve)

At et atea g1 wate uF fewn # O e siar & 7 gadh e
# @a= vate edr g | o § e 1 yare & e |, &
T gaafod g9 g1 e da & die F e gamr st 21
(Fig 13)

Fig 13 BODY

POPPET

<i§::j out

ouT <:§::j

SPRING

FIN431873D

& dige, A Red ate fig 13 ® fRmmr mar 21 afg s
() T J9X A1 R afed #F A9 A1ES | SATGT SN AT Irie
TR GeT 39 1Y &1 I &9 H Y416 A8l e |

T ST g9 &1 9 AfT qed FT 1€ qTS SATST SN, A ated
F TIe G T UF 39 qied & gare &t s | (Fig 14)

Fig 14
BODY

POPPET

ouT @ : @ ouT

SPRING

FIN431873E

Fig 15 ¥ 997 GT&T 8 AT | o1 aTet A1 (e dicd i @@
T 21 (Fig 15)

Fig 15

FIN431873F

I 9 qfke (By- pass circuit)

ZaHT T RveT # 3 AW g | AT ST @) S 7=
TR SATE el & HWE AL &1 AT € | T8 T F¢ 2, freivex
F o Y & g9 Ft T yaTe gAY Y O agamn qar 8| a™
o #fde &1 ger ST Pl 7 afewr wefiw § far s 21
AT A e fevsT & & gafaa wautat § o=
ST € | 56 feivex #, ot fiwe ade &1 &9 Ud Uga} e
HAE & AT 2:1, BTAT & i fIwee s T &= {Iee argst
F et & gtar €, Red &i® SR a5ft & veaia s & ot
TG € |

F% AT | W USarg i & AT’ 81t &, AT Fo Aofia
" ®aS Tk B AT T ATawshdr gidl 8, 99 i
ug dfenr weie IeTew |

Ierexw & foru fueT g% siaaars Revee &1 10cm?, ¥,
T fIee FT &t A= 2 cm?, mp g1 e m=m Q)

=101/min. 31a: fiea # wfie wras td Red @a A AL |
(Fig16)

AT EETE At Faw e e Rervee & forg
& ama 2
was T e wifa (Advance and Return speed)
frodt y&v & ed 79 & f&
V = QIA
Quump ™= 101/min = 10,000 cm3/ min
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®RaE i (Advance speed)
V oy = 10,000 cm?®/ 10 cm?min
V, oy = 10,00 cm/ min

V,ov = 10m /min

fret nifar (Return speed)
Vier = 10,000 cm?/2 cm?min
Veer = 5000 cm / min
Veer = 50cm / min
Fig 16 O S =100 cm @
Ap = 10 CM?
Apr=5CM?
Al |B
© I
A Qp =10 1/min
r— - — N
| |
A | ' |
| (©]
| |
| | o
| | 5
L _— __—_—_ _ 4 3

3 A & FH AT AT © % aTAher g & i vd qwy )
Hrem W T=AT 2

AT Rreve # firs vead afiT ara #91 & fog, s T
ReveT & Fat ® e aEs & AR, I@ T # qfhe #
RomRem a1 gaeer affe Faa § a1 9 o afde wa &)

I 9| Atk (By- pass circuit) (Fig 17)

Fig 17
A a \ ApR ARD
total
1
= —
T A
I
[
Qp =
CALCULATING THE ADVANCE SPEED 3
L
Q, = e fevtady

Q, = fiwea e srawa Red Read
QtotaI:q—mr +ﬁ€:f

Iareq ue fafemtor : T (NSQF == -

THHT AT I€ & & g9 e Revee #im .8 7 game & erfds
g, Ud e waTe Sid UaFgueT &l A |

99 T & e R # fUwed R & strer 9ar €, a9 fowea &
FRAE TiE 9T, e Y #7179 {5 & g0 Srar © e fevey
# fowes faY o= g Smar 2|

= feam o wfde Remifed a1 weew affe € w323
atea | arr ferfa &, (e varguem %) 59 Faa feves &t
T ATEe I VAT &idT1 € 9 ey & fieg iR d g9 e &
& ¥ o orar @ mE & feeT s fRfa § amw A= e
ST € | (Fig 18)

Fig 18 —

i
:

ated 1 UFguex fRrfq &, A i€ 9 B 9t &7 P 91¢ & SISt Srav
g, Aid 99 Y41 H VS RS JATE & ST v 2|

FIN431873|

Q= Pump delivery + return delivery

TFIUEY Faedl § fcvex § Afyw ware e, oa: &g qfiw
gt | (Fig 19)

Fig 19

O,
FIN431873J
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Sarew ua fafmior (Production & Manufacturing)

v 4.3.188 | gatia R

frex (Fitter) - st (eregifs) & argenfa (F@R)

vt eew aiea (Flow control valve)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

« Fadfad qfke ® gate s &1 Saann
o yare s ata &1« Rt

« ware fes atea & g et &t aAe ud 2w Rt w1 w it sand |

TFgufT feveT a1 Atex # wfa & aRafda #x 3g yaw
e atea 1 9= 36T AT @ | 98 awig A & o ga &
YaTe 3¢ q¥ = Far =Ryl
o = atear fe T &t & € ¢
& AT Uil (Fe) THFYUST & ATTHas T F1 7 FLd
&gl
[ flow rate

. = piston speed
piston area

JaTe X AT w2 2¥ uF afhe it a9 9¥ Afwaw g
F FH FLA 2] |

T & fafer afdhe it ai=t 9¢ JaTe H qEEAE €9 & ated
2q faar ST 21 (Power = Flow rate x Pressure)

afan &1 Rrgi@ (Principle of operation)

Fig 1% fREm@T =T e, 89 P1 39 & ated A | g sirar &, Hifaa
STE | Y491 &iaT €, 9 B ATSede I¥ |dT 8, 39 difid sre
T fererd @ae, =TT & FTYT 89 § IHT 9 ATdT & | 37 gaaferd
FHoll AT & Hael § FOAT Fofl § dget ATt & | 50 SHT g9 &
IO Y9 i Srar 21

Fig 1

——
P1 P2

.

RESTRICTED SECTION WITH

CONSTANT DIAMETER

FIN4318811

T 3t IR & 3fdY Ft YR ST (FH HAT) FEd & |
p=pl-p2
TaTE T AEa (litres/min) 7 arat ax fAvie #ear 2
THEC FT & ATIA Fe (Fig 2)
ATRETEE T ATHE T AETE
I A (p)
9 dt & ST

140

Fig 2

GREATER CROSS-
SECTION,GREATER
VOLUME OF FLOW.

SMALLER CROSS-
SECTION,SMALLER
VOLUME OF FLOW.

FIN4318812

e feia Fig 3 # femmr o 2|
f== (Symbol)

g ferfa &, aremer fordre &1 a9 & ey ated &t aamr
STAT & | 49T IQ@T a9 & IT Bl @ | TaTe LT Hi TaTe FE@rai
& FIT T TohaTAT G qaqTET ST 8 |

T % ST T ST A1 HT e aqray @ & sraia gare s
FT FHH ST (6T A1 qaeAT 8 | 5 - Ff o ware & I fewmr
# gfafeaa fam star € | 78 awa F39 & fore =3 ated &1 =
T AT & (NRV), 7 Yare faei=res atea & avead Qo & s
ST € | Fig 3, ® ®eae fRom &, stiger 7€ (P) & &1 91 (A)
% JaTed eidr &, 3849 fAudia e §  ga T e e Ad Tid
P & <% &tar &, {8 aiee atea #t @ gyl

afe, Re g &% & yarfed f s, o fe=rs atea gy 9o
qrd P 3% 91 T &= SATa |

Fig 4 foret 1 ae &@fm & aamm @ 21 Fig 4A # fe
qled T FATAT & T NI TF ATIHIT Ht ST 327 727 & | Fig 4B
# o J&R & SEEd ud SR ated gsiar adq @
2| Fig 4C & #aTary oiwred wd Refiw afeq esiiar aqmam
T 2

Fig 5 & fRwree &7 et T Sfaafr &1 samar = & | sfasfer
AT =R ¥ 9 daeanie 2|

YATE T SGT 5 HT<h! & SO SiaT 2|

STa T T ated Aeher =T B
e & ATIeele I Ieie & %7 A9 &F |



Fig 3 Fig 4
VALVE \L A ‘
I | i

FLOW LINE

RESTRICTION TN

~—_ 7
?{ VARIABLE FLOW /

S s

P

FIN4318814

Fig 5
SYMBOLS

CYLINDER PISTON
GO SLOW
’oTr T
~

ORIFICE

L
-

* THROTTLE

? ) RESTRICTOR

.

PUMP *

SUMP »

WORKING PRINCIPLE OF A THROTTLE VALVE

FIN4318815

\\ * D.CVALVE

FIN4318813

yRadweiier ware === (Variable flow control)

IqA 1 3 U & A A oA faforfaa wRF w A e

* gare s atea it STawEEar F=4t gt 2|

¥ yare e ate w1 w1 R

o qi¥adeTe yare e ateat w1 s

o a9 - q - yare FEEE atea # qL=ET

o g9 3 yarE e ated &1 F & ud SwEhT ue e aaeiss Reheed w1 s
* AT T8 3T H IM0 @R 3F AT |

ware A= atea ¥ srawawan (Need for flow control) At Tt T AT FTE 0T U FF &19ar oft &7 S0ft gaferg st
yaTe fAa=® atea &1 smavHar gedr &1

afg affe & aRadwefiar yame #t 9o & ar 3@+ forg vare
A= atea &1 it s ad a9TT 2 | AfS saTe e ate
FT 3T - ST TATE a¢ TS FIA & (org 8 f&Far Se av 35
'IefeiT Fed €, Ud 37 dlcd &I Fled aled Fed 2 |

FaAfoid Afhe | AfT TFgues & a9 =0 @ € af Jare
T ot faearor § Tt o=+t | a7 Fe & o afRadwehia fedas
TET T FH - SATET HIAT TSI, T AT &1 J9 A ateq &t
ft e 3T o= g At A - R ueee R s
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®™ Regi@ (Principle of operation)

Fig 1 3TgHTe, 59 T1¢ A H 3{a¥ STaT &,  SET a7 garr e
q7€ B H S1AT € | A3 yaTe it St 99 (STe) § Wbt Sie o
giee FEd © | 37 AT & ATAT H ATSONT & FTT FH AT fobaT
STAT & | 9TF B &% TR, ATSede B U HE TATE AL S

Fig 1
OUT FLOW P2 WHEN
B % OPEN P2=0
IN FLOW Y i B
P1 A N\
/W

THROTTLE GAP

FIN4318821

T IE 9 AT @ F yare ax e av fefe wwar @ -
9 Ha¥ p = pl - p2
AT AT T TR
AT FT T
7% ST AT fF atee At fIew & e S wwar 2|
I9IRT (Application)
JTEfeT & ATEH &, A T agd 88 d% TRAAqud aamr o[

qEHaT 2 |

Fig 2, # fe@Ty gaTe, F1X F IS & WeHH (W) i ffeve
Tfer I A1 F= &= o7 gewar €| @ fevew # afa &, @ e
= atea &Y Wag & STgel YaTE & w7 SATeT w2 Tfkafda
ST Tt 2

Fig 2

7 CYLINDER

DT

FIN4318822

a9 - & yare fEs= gt (One-way flow control valve)
(Fig.3)

vare = atea & fafine srawgsar ag & & o= e @
TSR TATE A ATAVAHAT STl & T ga<T G & quf ware &
HRT| 38 I <+ & oI = aied &1 ATaIHaT eiar 2|

Fig 3 #, Hifid 38w (W18) av= & forg ated arer # qunad
i & TANT AT Sar 21 9E A & SR arer quf S4TE # g9
ST & LT AT € T AT3ecie I B & HifHa g9 &1 yare atar
g1 7e St e &9 =T % a= ate 9% fBnT e § et €,
o #t ater T1E Ft ATGAT & 9T F AT & AV ATIEAC TE B
F Stear 2|

a9 & faaRka fRom &, B & A &t a¥®, a1ger aar 9¥ fBrr o«
& faeg F1 #ear | e atd 79T sfie & SR S8 1T
T AT TS A &I TH TAT STAT & 3N 8T q0A § refenT Fae
AFA T H IS & T AH 3iEY I7 AT & | 3 d: T A
# qUf T3 FT WATE qWF & A1 2|

Fig 3

THROTTLING SCREW

NOTCH

FORWARD

A

——

RESERVE

OPENING OF SPRING
LOADED BALL

ONE-WAY FLOW CONTROL VALVE

FIN4318823

9= (Application)

fxferT @fbam & g = ifd wiEkar % forw, Fig 4 § e
oo & #u ofie fRveT g &Y St €, 5 wfaefaa stger &0
vate foerar 21 fFT & gara e 9, 3 &t S & o §
A & ST 99AT € | TE §IWE a9 & I 59 (ATSA) F I JaTe
FF qled % faea = |

39 A1E # g AiRwersd & feone, wfaery &, wear 9w
ot fasfar, 7 fIsga #t uesedc ug TomEsHar gt |
TSSEad SRR &1 ATTR=hdAT

sty fmfor #zAr|

ATTHTT FEAAT UG FATAAT GTRT Ty 9 &g 38 7 & |

JETE T TSSRIC ATREZE & Gae &% 0¢ AT Fr @,
U Ao a¥%he e%a 9 AT #ar g1
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Adjustablerestrictors

TER wfereter T ® el IEEIER]
[EEEGI T
gs gfqay® Tt & Te 3= YT & et Y T
#, e grefenT FR I I STeTaTY
T[T B F frsfar *e
= FU 3= IESIES]
? oy
¢ IGESRICELER:] Fre fawamor IEEIFCM D)
oS HH, dOF 90°a% wfereer &
ki@ TeSTERHE T TEEE Y wifre stfee |
By radial slot |17 90° ¥ | T qH B
UKL I ATATT I SATATT IIY SAFATY afefy
] A USSIEEHE gfaeres &
A (AFT) & e & 2|
. Bl
.¢ "
(By linear slot)
g gfaees at Tde stferpior, wfa & FH , TEY qATHT
? TSTHT BT, BiE ATIEIHTE HT
J tefenT T e &,
N I & T 180° &7
T TeSEde 399
e siferfer e F | afy § ECE] EEEREICHE L 2o g
a FATHT, ATIEIHTS T & forg wewm
‘ Feafas o T =T 2 |
4, e 360° #T USsEHe
CEEl

7E feoies & sreqamdy gmr =Ryl
TF: J€ JATE Ht F1g UF Q90 § Fe aq1 2|

Wmﬂﬁmm(Mamtaining constant flow-
rate)

gaTe fAd=r afed & a1 # ATAT T dae 9¥ AT w2
R AT IR UF arHE gy FuiRa wreEr )

T TI=aT T TS TH & €, Ae & gl § & TF d158 T
AT AT TR AT GIT TATE H1 ATAT Ht TATIAA 6T 17 2 |
a: I3 vaTE F BR @ I, 99 siax «ff fRr g =ilku|
3 ffEid W & F3 aT gare T aied #t "9 afager
waTe fAe=s ated” F8d € | 36 TSI & ated &t 3191 | & Ua faom
# stfvex faar Srar &1

=={ [ (=11

-

FIN4318824
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gaaied U9 qgaied womet & fog @ sigrewr w fafr (Common maintenance
procedures for hydraulic and pneumatics control system)

SEEW 1 3 UG F A § o fwAfortad w1 FA A e

* FEAt Td R SUHION % foTT TR0 STHRET0T ST H1 T2 HIAT
o FIETE Ud qRIferd TOTrl A HEt SReAT AT &1 g F3e |

Fett @ea (Key concepts)

o FfE qrffe & & e B GURT S A, T Fadtod
ud qrgEferd Tonforat @1 Gty iE T AT qht 2 |

o TET H GA & fol LT HT GATAT S TGAT ATTqF
2l

o JUHIU ET AT FY, UF ATILEY & I HATA T (o (e A¥E &
FHETSAT &7 e Fa=ford Ud argatod STHo | et g |

e wraent=at (Safety Precautions)

FAATI T ST T AT T T ATINE FIAT Iear €, e
Ft a7 F, few & T o ard ' @ew & ged of S9e &
frarer, afe #2Y T =T a1 | oSt &7 At Iud A aiet &
FIE IS 7 ATY, A=AT GefaAT & Gehell & | T, Afedr, WY TH
B ST 8, T T AL @ B GA! THST FT AH FAT T
TE T 8| 86 Ud FUS! H foeew & Ffor uret & ¥ W@

AT Faaied SUHLU &1 JREWT (Basic hydraulics

system maintenance)

qratza (Weekly)
o few &t guaT St S Ud ATHE ST S | S

o ARES H W HT H & &F H T 59 (M) F1 AT &1 A
FX | FEAfo v Iof & & e Arad a9 ag i =A1reg |
qT AT & WA & ATEA & HeAL & A |

o RAEET FAT, AAAES AT TET FAFEl B RaE & g
ST, SN ATa9AT & at &t |

o ey o o gFH F A, TF AT ATa9AF B Al el H
JeA, ST T4 HT T&F, T Hobel 3 AT (&l & 3T T @IS
&N T 94T FY, ITTEXU Aol HT G T

o Reliw atea & @t & q, AT TESLT A AT F

o HEE T AT FXN
HIATT AT Wi =¥ 3000 "F=ATSH F ww=E (Annually
and or every 3000 operation hours)

o Tt o7 gU Atedl #F = & ST FL, THTHACE § § HACAT
TS & BT, T FACHT & TS 31 AT FE (6 3 2¢ T
ar 78l €| WY WA H ATTEFATIAR T8 |

o @Y afeat #t A9 FL, T TF TRIUET & | 79 Aot & forg
ST | ST g a¥ Hiel A gerd uF AE A |

o fhe o, goe fheex ud R fheedl &t dw1g Y S
X U Af7 T & A I/ T8 |

o 3T A FL T ITHLU HT TS FY | ATTHHAT T4 T
et T 5 |

o IF T T 3T WA F A UF AT H Jg ST HAU 37 &9
H Tigft at 72T & | a F AT TN & At a5 T Al g9 7
IF T

gl WUl AGTAT  FaeAT (Hydraulic system

maintenance)

Faaferd AL FIA & (oI 7 &1 @1 Y & Ffe JTHr
T d@fhar @8/ 3000 =9 & T &, AT TH ¥ f 497 & ar g6
AT § AT AR | AT 5@ & a8 A AlT 37T @ fhar
ST AT 3A ST 98 ST & orad IUHIN FT T &F A dr &
S gEEiod 99, ated, TFgUeY FATRS |

90% & =tfers Faaferd FEMAT & T B HT HLO GG gaaford
g9 (I1Tgen) €| AT 30 el F WY i wW weAr g, Fatua av
ATAATEE AT FIAT AT ¢ |

AT argatoa e saeer B (Basic pnueumatic

system maintenance)
q@rE | TF I (Once in a Week)

o FEEY, &%, fheex, 19, T aTgTEAl STAH $7 H(F & &
TTH FIAT ATRT |

o FHWEYT % hh HE & ATIA (59) WL F AT FL
o FEET F LT Rl ated it qra w2 |
#EM | TF 9 (Once in a Month)

o et arg frey & Stg w1

o YR YR ate @ a@fdw Y Jtw #+ |

&= /e § TF 9 (Once in Every 3 Months)
o %% FF F ATIA A AT FLN

o FEEL AT § A H AT H

o FHET F PR fEEr @ qtw w1

3: ATE ® TF I (Once in Every 6 Months)
o ATY ATEA | AT, ATIA TF A AT AT HY
+ 3AeHF a1g ey, %ew ud B & AT # |
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FEIN Jee HF AT FY | I (TF a9r™) (Once in Year)

Yo et afea &Y St F2 | o FERST Ht a8t - gAeH I fheeT THE &
SToTiaRe, B R, Fister, aTawT e, e feEs, aee, o RfEEx Fegioed & Hforsee & St F2 |
HreraTe oy & Yefaedd &t Jrg AT TRyl S e o e e T
Y9 e ug A=t it qrgqeng" steAr 9reu |

acal Ft U T TawT # A w1 |
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Sarew ua fafmior (Production & Manufacturing)

3T 4.4.189 ¥ wefya Rreia

frex (Fitter) - st (eregifs) & argenfa (F@R)

fafer w grEat & o e &« &t s (Fixing gear wheel for various purpose

drives)

SEEW [ 3 UG F A § o fwAfortad w1 #A AT e
- faft grzat & fog fer oo & g Rt & sand

+ TF UF TR F et & Son e

+ R 79 & @ a9 & SR U SHE guR 3] 99

- faftw woe & feet & e w2 @ i)

qHY A& (Parallel axes)

e THTAC AT & 9 & FoT1 TF i T TETL0 Hdar 2|
o e ug forerar et &1 g3 faer star 21
IR oA (TWE) A Fraw v

a1 off aifey i afvelt Yar & 7fd & ager 3T 2, vd ges A
ot Fe F g 2|

oY iR ud 3% & faamse ar e 2fesa e ua &fosa
I T THNT ¥ ZH a7 ST 2|

IS : A SR T [9he¥

wfa=ae 31 (Intersersecting axes)

3T 9T AT TF gAY HT(90°) AFEA FHI0T T FHIE T 8, FT T4
FH FAT H TATRA T ST 2|

grer foaer e a1 @ foae ft &1 g3nr e s g
ISTEY : U Hqhe deel

FHATY U tfa=ae 317 (Non parallel, non intersecting
axes)

T TN &7 FHATAY UF J¥fa=se &f o1t (90°) I¥ &l &y
& ITH Sl uF i yEriRa #xA F oy giar 2|

wfq saTRa #%= & forg &tar 21
& o wd ad far s &1 s fm S 2
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iR Tt 1 7 - Fe &1 ud 56 gur (Wear and tear

of toothed wheel and their remedies)

7T - % (Wear): TF A Siwar foras wefiaa & wa FFa
ST € AT gE AT € I8 faEw F=d

s fme (Moderate wear)

we M (Exessive wear)

FRO (Cause): T ATAT Feltehe H Td &g T SFi ad faaw
srfers &R IWear in progress,in a dequate lubricant film

U & gA@ (Remedies): afd Felishe &1 T=a 310 & =@T8
ST, FTF AdE I TLEY Ao H qATE B ST |

T # fmw g (Abrasive wear)

FRO (Cause): R & &, FoHer & a1 are<t FILH &1 |
AT AT

ST gRT gean (Corrosive wear)

FROT (Cause): AT ATEA & ST T qTet HEFIRe AiS[g &l |

e

1] 111 n'll. ﬂ!-lhl Ll"lw il 111

TR A bk

T TR

Pl v ey P Ht‘ﬁmﬁh%}tm’ff*r )

e ok i T I W AT . !
A ‘\.1.1."“ . II-l. & DREL AR R

R LY k |
e vy i o

o il .:lll kL

U & g3a (Remedies): fhee? T T ¥ Td HieT gaihieT
AT T TN HX |

TE (Crushing)

FROT (Causes): Hag FaT A= g1 e 3 & us gay 7
T o g

guR & AT (Remedies): fRt #t ade &gy @, Ffera wie
Fr {7 & A FY, 9 F e F 7 ")
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St (Fracture): %< 819 #T g1 HE0 [ &7 O a1
FT gear |

wET 7T Te (Fatigue breakage)

FOT (Cause): AT ge IX AL, @AT a1

g (Remedy): 3= AT aTAT ARAS, TE Haar AR
qae |

sfa smafim =1 (Overload)

FT (Cause): HawaTe Rk g a= s ag s 3|
guw (Remedy): = fafafdr stavette geam #=

e watE (Plastic flow): 3= @d &8 % F1E0 3 (FH)
FTAT T (AT &1 G I & ST

#ee waE (Cold flow)
FOT (Causes): Tfert 7 fafdw fFar st srfér we aw adr 21

frafemt (Rippling)
FROT (Cause): 3= W g i ffa & sradt Wl
guR (Remedy): T G & H6 STE(T HEAT|

TR R, 2fema R, aaw e oa ot R & [l
woeit (Method of fitting spiral gear, helical gear,
bevel gear and worm gear)

a9 ud a# =% (Worm and worm wheel)

T e &7 oTeiae 39% Wd |’ a8 e args 2 | gea
t7 fira & fafae s & due smave € | e & 3= o (F)
IS TRT TF &F Al HIT 9T 9 7 o, S &7 o &t &
FT FIATEAT &7 | UHae a9 fEe @t 1 ATar=r: o &) et
" witad fFar orar @ fomd 1 aREY doF a9 ud 3HE a9Ey
TF S Bie e fie g €|

A1 Sfiforg faeft fee s, =ma(aR) &7 7 v &1 AW 33T
&7, free % u fog v oraw e 33f, 91 =, v fow
HT AT EOIT, ATHE FT AT I& AW [ o ¥ e omwe
& G197 FT | a7 uF a7 iy ga9 e 9¥ fhe (wrsve) & |
&9 UF fevedaa gaq € it a3 a7 a1 e & 3 amge edt
&, St % & ar o= e At e % forg & St @ | faem &w
aTel fe Sa e gTRT o ST &, T AT AT JTaT 7 G307
st T SmaT 21

T & AIITS(AT A & forg e faspoq Suerer @ ¢

- & (Keyway): e 9 & smwe wx &% & #sficT s
T UF AT UF § 9T Fe fow 9w o s € o anet wud
2l
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|e &F (Set screw): R &t ae & Sitew & fofg & &7 s
foFaT ST 21

R ¥ (Simple bore): t# @diw g & # Me gwT
IEREIETEEEIFCRE DI IR

SEamT (Split): & &t %2 fowt # ferere e star &, &= s
ST FAT % AT & TrEe (AT AT & UF 99 G TS 1T
ST 2

gfewar R (Helical gear)

AT # R FF, 9% 2|, ud A &1 A g | e d 9w
F1 fox & ar {6 o &7 A €| X AW FF &1 ;AT
2| 9T T =T T =A™ & S e & wwe & o o i
Ty €| 2ferpar Rt &t oo T &9 o) e fam o 21|
&9 UF v g&T & st 2forser frax &t us amge ar st
HIES B1AT | THET TANT & AT =T AT 1 TOTTert % forg
srar @ | foAr g arer feRt &0 99 fhe g sier i 8, e
a1 Siafw wrfeat gy ot fhe BT ST 21

qoTeAt

o 3YE ATEE & A FX |

o HE@Yen s & i 9% WA T T F MY
# fewr # s =feu|

e 9¥ fafaes & argue w0
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Y T TANT Feah Rt a1 &t fhe # |

da« fimw (Bevel gear)

A R oE e © o ot el & ofeT UF gAY &t dled
2 7 fER % a1 ATl ade i T &( 8t ¢ | daa frEw e
7% fthe eTdl & S UF @Y & 90 7T Bt & | Afh 1= Hon 9%
F FF &g W T= aAET AT qFAT 2|

T8 F% ATIeve € o g e atat @t aveay s 8t
ST e R ataw 3% & a3aar & 7 fAgeiar & &1 &3 39
HETEU ATIEUE § -

o 3% aw (Fig 1)

« ARfiaT g (Fig 2)

Fig 1 jn Normal backlash
{normal to the tooth
surface)

Jot Transverse
backlash

Jjot Transverse
backlash

Be= arcsin (2Rm reo SiNfm - R?m + R%/2 Re feo)

jet Transverse backlash
measured at the pitch
radius of wheel or pinion

ji = jn™cosan cosfe

Yo jn = Normal backlash

Jot = Transverse backlash

Re = Outer cone distance
N f = Spiral angle atR o
N Rm = Mean cone angle at R m
Pm = Spiral angle at R
dn = Normal pressure angle
feo = Cutter radius

FIN4418921

Flg 2 Mounting distance for pinion
|

mountﬁng

Gear centerline

crossing point

Pinion centerline i

distance for

gea

Back
angles

FIN4418922
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Sarres ue fafsmior (Production & Manufacturing swma 4.4.190 & 4.4.191% s« Rreaia

frew (Fitter) - faw® stgearn

weee fafer (Lubrication methods)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o FAFIA FY T Ft AHATT T IHH ITART TG |

ForHer & i we & foreew € -
T g %ie gurelt (Gravity feed system)
®E wie TuTet (Force feed system)
AT I JUITeAT (Splash feed system)

gfed we fafyr (Gravity feed)

zq fafer &1 o aee o e #9 ud faw die gededd |
#xd &1 (Figs 1 & 2)

Fig 1

OlL CuP

FIN4419011

Fig 3

GREASE

FIN4419013

MANUAL SCREW DOWN GREASER

Fig 4

— PIPES TO BEARINGS
OIL TANK

PUMP

FIN4419014

HAND PRESSURE FEED ( SHOT LUBRICATED )

Fig 2

FIN4419012

WICK FEED

w9 ¥ie faftr/sew i (Force feed/Pressure feed)
smEd, Ww = ua W F9 (Oil, grease gun and grease
cups)

ATEA Eher AT W IS ERT & U foaafRar 9¥ e gy, av
R T &t % & 5EE fawe qare, faafar gEtee @t o
EIRT 3iE¥ % T AT & | M\ w1 AT T F W g v
% fafer & s stmar 21 (Fig 3)

ATEA Ft 29 9W F ATy 7 off Yo Ere fFFar ar @) sger
T AT FY X UF AT &f o & 3fa¥rel ¥ 8¢ v faafar & so
ST & | forae & wew g #F AefiAl § Wew 91 oar &1 )
ite Feehe ot Fed 21 (Fig 4)

sz a7 fafer (Oil pump method)

7o fafyr & wefimr T =9md U e ow & Arew & A
¥ fAAY a1 & STAT AT &, §60% 919 ool & ST & dF §
& AT AT @ Tel U¥ 98 THGT & AT &, T UHiaAd AT
e & ooy gy faurfar o & ST S 21

foz®a fafdr (Splash lubrication)

7 fafyr & s o= enft foafRar & ama uw R srer & Sy 1
= 1 & = a9 & 9=1 99 TEar €| o 99 e gEdT @
ar s Jrer R & gardt € Wi [ o ary a7 sue W
o & agamar wear €| 7' e @ uw e fafy
g, % dor & areY e &1 w7 721 Tear | ga R smefenr
o F=&a €| (Fig 5)

Fig 5

RING OILING

FIN4419015




% o [ty &, gua gy ad & o d9d § q9% o Arar
AT € 7 qUf faeew & geifen amze & fosw O s €
(Fig 6) 3 T&TX T Red @Y1 T & 28 i® UF g Io
ffreiveT 9 9@ St 2|

Fig 6

FIN4419016

SPLASH-LUBRICATING SYSTEM

e T % 7R (Types of grease guns)

Feraten it & forg v wae &t e @1 &1 s faar
STaT 2

- T’ 2ved Y9 79 (Fig 7)

Fig 7

FIN4419017

T-HANDLE PRESSURE GUN

Fig 9

Dii PAARY

PRESSURE GREASE GUN

FIN4419019

7% Ay T Affiaarstt & HTe0r Tt € S otrat @ e
TE T 2|

Fig 10 & femmar mar & & fa=r @es & 7= sfafiaand o
X # BT aamEe aFs Adv 2|

Flg 10 BLOCKA

a
AAAAA

BLOCKB

FIN441901A

e F A d g fafmaen s fe T T W Aar g 1
e F UF T8d AT FHM] & a9 a9 orar g, foed =mer
# T Tedt 71 (Fig 11)

Fig 11 BLOCK A

LUBRICATION
FILM

M - 2 M . .
2 : fme oy,
4 4. PR
Tt e g
Y e, .
. as

a

. wieafeE d FeEfd SR T (Fig 8) g
BLOCK B £
Fig 8 AlgeAdhe & ATHH ® ATIEAq H JarHee AT FEr 2|
(Fig 12)
Fig 12
AUTOMATIC HYDRAULIC-TYPE PRESSURE GUN g
- foEw ey R = (Fig 9)

fraadt zam arelt stE av FEieew fRa (Lubrication to
exposed slideways)

AT % FS A T [l THR 7 AU AT A &, 99
IH TET TTEAT AT & Wl &F IS dae AAfaF 79 v

OIL THE SLIDES FREQUENTLY

FIN441901C

AT Rt &7 a1 F3a ATSfonT #3F, e T &
- g &7 =7ew | (Fig 13)
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Fig 13

FIN441901D

femfamt v s T (Lubricate bearings)

faafar ax gudt g o & o e wfasiy 1 A S
gear & | wwe St g faafw # gt @, atw ar Fow el
# gAdT € g8 W T FT AgHT FEAl 2 |

S oe g faafr & A e A srEer # et 2, e o
U IS F1g weF At srar 2| (Fig 14)

Fig 14

FIN441901E

S AT TAA AT &, TFE TF g & a1 | Jarohe gRT TH
URA AT &Y ST &, SEA et A Tk S A o (Ran) A
STt €1 (Fig 15)

Fig 15

FIN441901F

S TR OF Tf & FAAT €, I TR o7 T Few A A
a9 St 2 | (Fig 16) 5@ 59 (smagT) =fora (sTawfars) =t
(o) Fedt € |

3 getere Rar & oy wfaety #1089 d% F& &t ST €,
TF 3T @9 qE WIET el &l g€ - Fe T qagaE & | a9 2 |
FO TER g i § oEa wifew siw e €, o
AT UF i T A6 FAr ST @, wed # A Wy H A
T Srar 2 | ot # ea wis &ty g s S 2|

Fig 16

FIN441901G

Fig 17

OIL FEED HOLE

FIN441901H

Ffrkorw wefiet #t W= fog (Hints for lurbicating
machines):

srgfent ud Mfdw fogat #t <21

el Wed UF dE1 Wed A1 & TR F1|
- AT HT TN F |
HIAT TAT H IeAaH A o7 Bieil & foraw qofi Jer staarieat
Tedl € & w9 fFa a1 &1 @ wAr TRyl w\ewt &
TSI, ATATR, AT a7 SXE siaerer & qufat & 91e a%
AT ST 2|
IE e T ASIAT FIIAT Jgadl | feat & ar Fig 18
7 4 e gl

Fig 18
FREQUENCY CLASSIFICATION SYMBOLS

DAILY

WEEKLY

MONTHLY

SCHEDULED FOR
FREQUENCIES
OTHER THAN
THOSE ABOVE

OB O

FIN4419011
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&ten za (Cutting fluids)

SEE 1 I UG F A § o fwAfortad w1 #A A e

o T A FEA E 2

o HT 7T F ITART T FH THATT

o 3= HT gat # fagiwand qand

o IAF THW F FT gat w1 TEAH

o RF WREEt & fog 78 FRT wE w1 g w1

Fa9 (Cutting) 3 Td &g Tard UET awg & fmar s
THTEETCAT HIET Ft HfET fGhar & T w2 &g St )

*™ (Functions)

Ffew 7a % 7=y ® fo wwe & (The functions of cutting
fluids are):

- T H ST FIA | UF FANH F1 AT 3T FA |
- T 7 T T @S FC AU H FH FEA |
- T H U W O & d g & g9t 2

- {99 &t ae™ 8g FH et 2|

- FE T WA O S @ & q4rr |

I9IRT (Advantages)

% forw a=m @At €, o A # I AT 8 v 2|

TETHOT HTY % FTLOT, TGO FH & ATAT &, T ST FH I BT
2| o I Hiew afie T |# A ST Fhr 2 |

oitaer g7 T &7 AfeET v FF T AT @ A g9 FiAt
F fa €T a9 € | g T AT T ST @ ud o=t waw fhfeer
T FY AT 2

S fow a8 ST 8, FET [ A6 - A @ar 2|

HI wd St ST TE @Tr &, FAE Feiew & ST T T 2|
=3 HIET wepe #1 fawward (Properties of agood cutting
fluid)

=BT FAT FIS MG BT 2 |

FHT ATIA T, Folve AW T& TEsaT ¢ |.

AT ATHHTI X FH Bl B |

7% T AT I FT T AL T IAT 2|

7% e ar 2, 338 @ 48 a1 2|

I ATIET H 4T I I JHA T8l 9gard ¢ |

IHH G T AT TEST I Grell ATl GHET TEl ST ALY,
fora® &1 AfIeY & TTHT 8 @ IaH F SHAT FH & |
7€ qIEElt g =Ry |

T W # Tw R (Types of cutting fluids)
AT FHT Fat & A g &1
s fieer smga (Straight mineral oil)

AT 7w (FHW 79) )Chemical solution (synthetic
fluids))

FHTI<E AT =< 59 (Compounded or blended oil)
TetqTe g (Fatty oils)

ARSI ATZA (TAAHLT A13) (Soluble oil (Emulsified
oil-suds))

éw feRe sEw (Straight mineral oil)

T e g 9 g9 & St senr foar o e e
ST & | A Fe<et gt &7 3fide # T3 ed G0 T8 Erat
gl

TR ¢ & qTaet a9 A & |

TR ITANT FA AT AT TATGTAT AT qel foerdr 21

o T fFeer gat it o= sftawt &t swre y=iT § 9L
ST 2 | @ fudy 1 aor v adiw fomver dar & Srasr s=r
i & €9 § AATUH a7 TTav © | FHHT TANT T H 9 0o
3% fsr argent & forg fam sar 21

A faemw (FEW d9) (Chemical solution (Synthetic
oil))

TAH SATYAS GATd (63 TATEAT 1 T H fHermse 5 7 foram
ST @ | 2w e gET A = famtaar ety € U @t siiderar
ST FHA 1 [A9TAT ST € | T8 SRy € Ud gHH raea e’
AT & | AT: ToRHIT AT THST T GHET qel siar 2|

7% FHW ave & Fax o s 21
FTEIT AT =< 79 (Compounded or blended oil)

THHT T SATeA{eh o | a7 SIrar €1 98 g9 g&r a1 &
g TieTe aol & fires a<er gidr 2|
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FEEW a (Fatty oil)

ATE ST AT AfSTETT AT TG et HF SO F 7T & | a7
ST =T SYET ATelt welat H foba star @ 7 et w9 st
#ftg eidt 2| a5 37 Ud € g 9% Fed auyg oft 59 w1 &
fore st & o s €1

g e (Soluble oil (Emulsified oil))

X ST T ST € | geetier gt &t qier § fHermar s €,
forad aret & ShTdreft fatwar o STt €, g8 g 1: 20 &t

2 | AT AT T8 ATEA & AT gHeHT B g1 frae et s
gl

ATEA & & A1 F5 gAY "eH Al A o ©, Sraw #v s g
TSt geaT et & 7 9wt ft @ve w9 &t )

AT TS HT AT HET 37 % w9 § Fex o, fyfen, fefiw
T AT & fow faem Smar 21

TATAH AT A FTEEHF AT TYARAETRIT Tsie A FH FYd & |
are g fafer angett % forw ofidat &1 =i aam @ 2|

i angent wa b @brmst & fog s | @@ g s =

Material Drilling Reaming Threading Turning Milling
Aluminium Soluble oil Soluble oil Soluble oil Soluble ol Soluble oll
Kerosene Kerosene Kerosene Lard oil
Kerosene and Mineral oil Lard oil Mineral oil
lard oil Dry
Brass Dry Dry Soluble oil Soluble oil Dry
soluble oil soluble oil Lard oil soluble oil
Mineral oil
Lard oil
Bronze Dry Dry Soluble ol Soluble oil Dry
soluble oil soluble oil Lard oil soluble oil
Mineral oil Mineral oil Mineral oil
Lard oil Lard oil Lard oil
Castiron Dry Dry Dry Dry Dry
Air jet soluble oil sulphurized oil soluble oil soluble oil
Soluble oil Mineral lard oil Mineral lard oil
Copper Dry Soluble oil Soluble ol Soluble oil Dry
soluble oil Lard oil Lard oil soluble oil
Mineral lard oil
Kerosene
Steel Soluble oll Soluble oil Sulphurized oil Soluble oil Soluble oll
alloys Sulphurized oil Sulphurized oil Lard oil Mineral
Mineral lard oil Mineral lard oil
General Soluble oil Soluble oil Sulphurized oil Soluble oil Soluble oll
purpose Sulphurized oil Sulphurized oil Lard oil Lard oil
steel Lard oil Lard oil
Mineral lard oil
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Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - fawr® e

v 4.4.192 | getia R

o= ud sa% v (Clutches and types)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

o T FT FE TATY
» THE THR F FAAl F TAHATY
+ it g & ot A ITEnT & Sar |

FAAT T q(GT FT TR FAT (Power transmission by
clutches)

FAT T G H AT BT TIHAT FT TE ST & SSAT T g0
BaT | Il gl § % WHN & Foral H ITART Sy 2 |
Fr=t % 9w (Types of clutches)

=0T = (Dog clutch)

9i% F= (Cone clutch)

AT ©e F= (Multi-plate clutch)

faggagraata fafay fs&F #= (Electromagnetic multiple
disc clutch)

g &= (Air clutch)

Iehe i F (Centrifugal clutch)

Fa¥ - i &= (Overriding clutch)
firer <e @9 (Single plate clutch)

W1 F= (Dog clutch) (Fig 1)

ST FA §IXT GATHS F139 (A & T A8 FoAF AT T &
ST FAT & g1 T<H (I FEGeT | eid &, I7 {6 =y gy &
# 3% BT AW

Fig 1

FIN4419211

DOG CLUTCH

%ig ¥ (Cone clutch) (Fig 2)

IE FA A9 aOF IS Ed & oG aF UF AT UF & AAF "eFh g
TT & | 98 FH IEY THIRA #d 2 |

sg=te F (Multi-plate clutch) (Fig 3)
IHET ST /(A el A/ d=R Qe aiaat &t g qtex &
Srex & forg e star 8| ae |ue, @k § ave 9 st

156

TRRAey  TEar & | wrat § bt &1 J=@nT e star @ Srad
# gara e gt & ofear & W @ § Ay Sar @
ST FF P AT Y AT ST 2

Fig 2
MOVEMENT TO ENGAGE

=

THE CONE CLUTCH

FIN4419212

Fig 3
INTERMEDIATE

PLATE CUP
i PRESSURE PLATE
DISENGAGED

—-—-3

T

% ENGAGGED

_ N
)
2 CLUTCH PLATES

TRANSMISSION CLUTCHES

P

INTERMEDIATE
PLATES

FIN4419213

s g s+ (Electromagnetic multiple
disc clutch) (Fig 4)

7T F9 wve T B & Siear 21 78 g & FAa g0
ey T star €1 7 sReae #¥= (DC) f3ar 5w, af 7=
FEHT FEA W qEHE &7 IO Fear | 7@ = |
Aot @ wd sey ok & X & di=ar & a1 {6 gwear
2| AHER < Ft THSAT € Forad A a® gET & y@Ra
AT &



Fig4

FIN4419214

ENERGISED

——{=—OFF

ag ¥ (Air clutch) (Fig 5)

aTg FAT B BS ACAAT USEHE & ATa9HAT 721 BNl &
Hf% Fod gU e @d: & q9 dd8 qTel g€ FE T FY Ad
gl 9y F@ & A s w@ar =R gf w@w e g
Fqer # & 2|

Fig 5

% l — %
'-11,'"".!!?!4
\\\\\\\\\\\\_\_,/

7

AIR -CLUTCH MECHANISM

FIN4419215

Iehg! F9 (Centrifugal clutch) (Fig 6)

I AARE fow § o=t 7fq 9T & G, IS T aeY
T AE A T AT At qrey T & garer SeR guer 3w
BNl UF Fod 9 81 ST | 9 I T 7 & S, Fod @
& g ST | IZTEI AT AL |

Fig 6

RUBBING SURFACE

CENTIFUGAL WEIGHT

INNER PIECE

OUTER PIECE

CENTRIFUGAL CLUTCH

FIN4419216

AtaR ek w==r (Overriding clutch) (Fig 7)

T T & gl W T, Revgiee & T a1 9| &
BT STEY T & 9T Srar 2| ffofia saer § a8 &=
39T BT ATAT 2

Fig 7

FIN4419217

OVER -RIDING CLUTCH

ffm@ we == (Single plate clutch) (Fig 8)

THFHT TAWT ATSTHETEA Mt & o rar 8 | 39 797 & g
AT 9% &l TIE AT & 8] TEHelH [T e®/€8 I AT
TIART & AT 2| A # Yee B gy gre e S @
e g BT ao & faew F1 FAT € A 7T F Grerdr &

Fig8
——OPENING

PEDAL

RUBBING SURFACE 4\\

R
7
AN
N
Ao 7,,/f,7,7,7,7,l,§}
8 // N
N
=t
ZN\%
SPRINGS FOR CLOSING
AN 4—

SINGLE PLATE CLUTCH

FIN4419218
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Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - fawr® e

v 4.4.193 | gatia R

TR F TER Ud gEer aEw @t o (Washer types and calculation of sizes)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

* qER F T THR TAHATY
o TTE HT QIS F TOET HQ FIQ &
o g & fafm s & g

AT TF T SAATRTE A<y (Dics) & ao etar &, o s
# foz gtaT €| SHET AT GREET AT awad qqel ¥ A€ & A4
3T STTaT & forEs 7T # TTge FXa THT A1 FIT F FT 98
g 7 &t a7 et faerfRar aae g &t | aror w6 ek, difeem,
qTY TF AP W e # sAman star €1 (Fig 1)

Fig 1

FIN4419311

&t atew (Lock washers)

AT 19T T TFANT HHF & HILI 7S ST S & T9 & ford
forar e 21

ferere Fa1 e aT9r< &t AfeHaT i a9l & aget Srar & | o7
farfdve sy & forg festrew fbam = 21 (Fig 2)

Fig 2

FIN4419312

g9 @f% A (Tooth type lock washers)

3 IWRI | FC Y I(Al H ALS AT AT €| 37 AR & A€
Td AT # STANT FIA T A & T THOT 4T ST & STed
e T TE &t g 21

et aEy (External type)

FRT ST SATavaaT T8+ T {3 strar €, g 3 srerfaes wfay
dqT @t 21 (Fig 3)

Fig 3

FIN4419313

158

Hia¥® 29 (Internal type)

T TN BIC 88 ATl & | 647 AT &, AT F_ 9 a1t &
AT & Aavaswdr asdt & | (Fig 4)

Fig 4

Nans?/

FIN4419314

Hia¥® Te st =9 (Internal and external type)

T JANT A9 B(AT & 9 o gU Siedl STIHT 13T & qS1 ATg
& & 5Ia &1 (Fig 5)

Fig 5

FIN4419315

faradfia fewm & o= g (Countersunk type)

T TANT FAE AT AUSTEHR THR & &€ & & forg fFar v |
(Fig6)

Fig6

FIN4419316




(Calculation of washer)

Specific bearing load Sliding speed (m/s) rotation | p | Specific bearing N/mm?
(N/mm?2) A XD XN load
V= m d inside diameter mm
B D outside diameter |mm
. AW,
P= 55 W, |load on thrust N
Mo~ -d7) washer
N Speed of rotation  |rpm
Sliding speed (m/s) d angle of oscillations|degrees
60x10° 360 —
\% sliding speed m/s
Fig .
(@) [
DA DS o
Washer sizes
Nominal diameter D D1 S Weight kg/1000 pcs
M3 3.2 7 0.5 0.12
M4 4.3 9 0.8 0.3
M5 53 10 1 0.44
M6 6.4 12.5 1.6 1.14
M7 7.4 14 1.6 1.39
M8 8.4 17 1.6 2.14
M10 10.5 21 2 4.08
M12 13 24 25 6.27
M14 15 28 2.5 8.6
M16 17 30 3 11.3
M18 19 34 3 14.7
M20 21 37 3 17.2
M22 23 39 3 18.4
M24 25 44 4 32.3
M27 28 50 4 42.8
M30 31 56 4 53.6
M33 34 60 5 75.4
M36 37 66 5 92
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Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - fawr® e

v 4.4.194 | getia R

It yEE % fow 99 ud R =@ (Chain and wire rope for power transmission)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e

o TEAY TE F ITENT Fqrd

o TR F I F o0 Ty 7T q@ng
* AT et A I AT

* A FEA FT ST FaATT

+ A9 TET F T GFS T4q1G |

el ud TR g1Ea (Ropes and rope drive)

T B qA % [ Flew, T, AT, FHEA I, B aE
ATfe T I AT Srar g1

T AT fAf § 9E w7 UF S & gAY & d% of 9 &
forg v &1 v fa star €1 se o gt & s f
STAT € 98 @ TATHY YT qTelt et &1 Teft § Jav & e
I & ofts o AR aear €| 3@ s fuE awt g F
forg faram ST @ 99 - 3T & ar s, #teq fiwr, dide
FEE BT T FT §¥ T § gl FIT HFedl aF qearar
STAT | 6T HATAT H ITAET aF A1 e € 79 g &
Hex HiAT & sie¥ fie sraTsaHe 8 a9T a7 ud S(Edr § 3qAT -
=g & fRrfa 21 Fig 1

TENSION WEIGHT

DRIVEN

FIN4419411

CONTINUOUS ROPE DRIVES

et 1 I (%) (Wrapping angle of pulley)

Fig 2 Ud 3 ® dce T O &%l U (9T FHI0T ST I 2 |
afe I 0T AT BN, T ERT I @ wEIRA g | Ay
T Gl TF YT 0T B NI A€ HH ST TETRA BT |

160

Fig 2
~ BELT
/i:\
';ff‘! Q
&
S
\§- PULLEY
N
3
3
WRAPPING ANGLE IS SMALL  {(0) z
Fig 3

BELT

WRAPPING ANGLE IS LARGE (a,)

FIN4419413

St gatt (Jockey pulley)

ST eIl &1 AR de @ Al & a0 &1 9% SA%d a8
TAT &, 3% g7 & U H g A1dT & HE weaey 39
1% JATRA & 2|

ST gt F FEET T & fAwe d W 9 () 'Y W
T =TT | (Fig 4)

Fig 4
JOCKEY PULLEY

DRIVER
DRIVEN

FIN4419414

INCREASE WRAPPING ANGLE




@« ua ®n+we (Chains and sprockets)

IqA 1 3 U & A A oA faforfaa wRF w A e

+ A9 FET & AN q@qTY

* (T Bk F IR T@qTG

« A9 F wHR UE fovad arng

*+ A9 TET F AT ¥ ATEAHF q9 T4y |

A9 g1 (Chain drive) (Fig 1)

qTEY H AT FA & ol I grea it a¥e o= g5 HT T
T STraT €| g9 A9 7 TR #T AT AT S & | = St
BThe R Fod © | T F15d FT STANT &ahe AT ToT SNiohe
el & AqTT TSI W AT & | AN q7 ATHSL & A HT AL
=9 &1 U= & 40 AT ST AT | = FEF ae€ 159 & AgA
gl & quT 3ad /T 7 g off 7 ey & | 7 i a9
ST | Sehe AATAA: IMHE & 81 Foil 64 gU 81 & |
A9 TEF & IUERT U9 @t (Advantages of a chain drive)

I T T Bhe T IS q0F &9 & & & gearaar

a2 gt 2

Ta® grsfae grae & fAfay IS eidy €1

SRt I ISt ud fgaw oot § vt g &, at o s

| o ST Aohdt &

THT TANT FH e T I=9 IEaT THRe |’ Ry S 2|

FEH H FH FL Il © |

I gTET TSAT EeAT 2

I grea afT S & SErhor et W@, at 7e 3T, g, 7w
AT F TeT FT Tl 2|

Fig 1

JOCKEY SPROCKET

DRIVER

FIN4419421

Skt Bithe (Jockey sprocket) (Fig 1)

BT AT SATHT BIIehe HT TINT A &7 A9TT T § HTH AT &
STt BTohe T foherT Texl o o1 G159 T STATRA e | 1 7T 2 |

I+t % T (Types of chains)

FE THTC T I I & Foh A€ &7 THR A AT FAT F e
ST € -

e 99 (Roller chain)
Z2E = (Toothed chain)

T a9 (Roller chain) (Fig 2)

TH THE H AT UAG FATRE foidh & HLA JST AT & AT g
IR Th & & AT & | g F A ok & fox 7 9w fve far
STAT @ T A8 {4 & wrde qW awdr ¢ |

Fig 2
a OUTER PLATE
~~————————— BEARING PINS
'—— INNER PLATE
)l=—— BUSHES

ROLLERS

INNER PLATE

OUTER PLATE

FIN4419422

COMPONENT PARTS OF A SIMPLE ROLLER CHAIN

a. fiTer TeY e1eT 39 & R =99 #wq €1 (Fig 3a)
b. ST VAT THIX @ 9 Ff goiaq 94 Fad & | (Fig 3b)
C. dIUer T YR #¥ 9 Fit frea 3 F=d €1 (Fig 3c)

Fig3

Lt L VL
65 1811181 £ £ 65
= = :_‘: :_‘: :_‘: :‘_ :‘_:
L {: :: :} {:’l L] :’:}
D Qe QD
b i {% =D
»M« 5 5 §
S"EA;)LE DU(PbL)EX TRI(T;ISEX %
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T¥E A9 A1 Arge= a9 (Toothed chain or silent chain)

T AT HT II0T I U Teh T F59 & forg & simar €1 g7
TER & A9 7 g foiw &Y dfat ger & g v =t |

I+t #1 fafrdiwTor (Chain specification)

AT = & forg & o & %z & wex g fr FeaArelt @, o7
3 frw & fafirdga #3a €| ase % wer Ardt g% e &7 ok
g, wie F A1ge & fiax ardt ¢ forw & =erd qur = #;v ok
&, Ve &7 aredfas arest & |S| 2403-1975 fafsmr = &t
wues a9 % forg faferdmeor grdwer 341 €1 (Fig. 4)

Fig 4

NP N S

Ly -
VA
N
&
SN
FIN4419424

| e & foTy stgeeton worett (Maintenance features for
chain drive)

fafeaa aaer ¥ sragade #1 ST FY UF AT HdT T8 9
T T w1 |

AT T GiawT HAT A F | Y g 0 s i
& AT T IaT T | (Fig 5) 39 &t 9ael a1 AT Fifs
st e =T |ehe e S|

Fig 5

0O 0O © ©C—O

2x PITCH

ELEVATION DUE TO PIN
AND BUSHING WEAR

ORI EnE)

WEAR + 2 X PITCH

FIN4419425
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Iareq ue fafwior (Production & Manufacturing) ssam4.4.195 & 4.4.196 & w&fem R

frew (Fitter) - faw® stgearn

wew ug =erew (Lubricants and lubrication)

IqAV 1 3 U & A A oA faforfaa wRF w A e

o TEH FT TIAT FIA F W
o TEwt # e
o T WEHR & I A

ST 3t AT OTed ATIH § WIS WL IoAd & dt ITH Juor i
g oMY =dur & THY I gt & | 9 39 araHT & e T8
FLA & AT a8 AT AT & 9 F I=F AT FT ST AT FHT
9 @Ta & 5@ e Ylubricant’ #=d €|

@es ‘lubricant’ uE e & e d<ft qur € &Y aver gard,
q a¥el qeTd, 3 a7 B I & | g€ HIAIA FT 9707 & ST
IHH HEEYU W F GET T § &A1 & AT A H7 a1g
FeTaT 2| a8 Wi =T S|aEr W &t o, ge - B 6N
gy it A Far )
we® % @ (Purposes of using lubricants)

79fte 1 Sfaw g ST 2|

7 & T g SATev

7fte &Y IeaTeA SHAT Ig ATl 2 |

Hofi &Y TRyrEar st et 21

7ofter & ST 7Y e 2

A # 9Ted H TH S & TAEAT AT qFAT 2 |

fasteft & @4 & T =l 2|

ﬁﬁﬁ%ﬁwﬁ(Properties of lubricants)

raar (Viscosity)

AT At % TSI H AT &, T Feh T FAT & af SHH
FT TF AL W A H A w1 g QU F IHS q8A
Ty THae FT 94T FodT 2 |

femeaT (Oiliness)

3t wefieft ared & A ade # foee yem #ar &1 3EE
aré W formd & | ave dvw, defaferdy au ferdme &1 fer
JaT &9 e 21

i @rEe (Flash point)

forg a T A9 arefiga ST AR AT €, I R
GEe FEd & | T® el HT FA FIEE 3T - 3T gidT & | 78
gama # sfter € - F gHAT 2

%R |rEe (Fire point)

for AT 9¥ A AT T AdT & Y AT STerdr T&dr
2| I d T FAL @5 Fad |

9i¥ @rEe (Pour point)

5 qTET 9¥ A<t e gk Y StHar A€l € afer agdr wedn
g IH T @TET Fed |

S@ frsrorar wd ssefdsEr (Emulsification and de-
emulsibility)

felt =e® &1 a8 I fSmd FR a8 Fa@ & qr s &
fafyra | o qur & | srta T =g frsrr sar |99, 9o
fafErorar Feamdr 2| AT § gas fAudd @es °d &
fore &Y STe ST & S 2|

seAe feafr a2 =it sige & w=a (Film of oil formed in
journal bearing)

s g foafRa &) seaer &1 fa=far & e S 8 | g9
FAETET ATl T UF gAY & AT T Sar & | g8 H
R & siee &t 9de IR UF A T qTel dag I qur i
TedT €, afd 37 I & di afe wes &7 a7 & ar e
T AT ThIY & TEdl & Serheo eidr & w59 w9 o
ATE AT ATSTETS AT, T 3 i A9, T 319 S IhIEe AT |
3 EIEH % ATSAH & HY UF g€ - FE FH ST &, JHT FH a0
€ TF ST FH 0T © | SEHI & q I ad* © - (@) "ier
9= (b) gdelt T

A q¥q WEEI (Thick film lubrication)

Tq W sraer ¥, faaf¥ar &t ot ade st wfy § g 2|
(st& sreeer 7 faafRar stiafks aaqz), s & i & g9 v st
g €| 37 g1 & i S Fod | Ty IqT EldT € € 89 T
FATAT &7 TfAXTer TEam & | Tt I FEIH0r g1 THE H7 € -
gaaford Ud gAY S|

Fatea @E@eer (Hydrodynamic lubrication)

gareford TE YT a8 TUTAT & ST WX &t S & forg gafthen
wATEFET arg g aATE St €| Fig 1 § gaafod @Erweer &
ferer feEmaT T 2|

(a) TS AR FT J==AT | € (Journal at rest)
(b) S« gw= @@ ¥ (journal starts to rotate)

(c) sewe # ifer - qut wifa & (journal at full speed)
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9 w9 ('O’ WX i §) e # ferfy 7 2 7w e &
e = ST ('O 9X FEA 8) W HTR F FHRT| I8 HIX 9w
F R & q9T 9 fEw Iot oy ot e & 93 2 | SR A
HAEIT § A % A< Ade adqr ol & sriaR+ aag s
TAL A IET g5 ¢, Fored i i A &S Felaa Ao © | ‘e’ Iehad
F FATdr &

S & SeAe g, a8 Sl adqe & g | o9 afiw @7 qiw
TEMET AT J8 59 fheell TR F & § s A faafar

H qgaT & | S SUTRT & SATST 59 39 faheetl ST § SO 89
H S99 a9 ST | Fig.1 9% 89 9% Fofia™d STe 9% &+ STeT
Td (W) 9T &t 91 F3T| T8 3@ | ST 6 STAA % 379
- 9T gETE IfeAT & FEeNT | o gaford ST | aresr
TAEIHTUT &I STTIYARAT 7| Tt & F1 1% 37 TUITelt § J9IX 3ig¥
& a9 St 21 o o faafRa s gaafod wEiwer &1 s
XA & I ‘gaafed AR F=d )

Fig1
Hritw Wew ad (79) F=T |
nifes R ATEE
e It VI | cocec /ST
Cst at 40°C.

T SR

HINART 3EA

Lubrex 57 54.60 160 T FAHE AZA A FH FAAT GaAH a1l TeF § |

Lubrex 68 64.72 160 R St At fRrar €, il &t ge - T |
FIET &, T €| g g I, geh e arett
w3, W e H Hav 2|

FARRT e

Lubrex Flush 22 19.22 150 TALAT AW 22 T T HT &, FH FIAAT T &, IHHT T
ATCHIETES UF AT STHon A fFhar St & | qavad
T W § F qw agT F arex fafww sumon &
ATARF AdRl H AT & ATE FLA HT GIT FAT 2 |

T T

EEICIES

(41 faere 2mm)

gatfaeeT 32 29.33 95 196 AT Mgl Ff I (REBIET o9 ©IF & AT ST 2,

gaten 57 55.60 95 210 MY & & FafAa faeret sreRfide, e & ey, At

qaifaeeT 68 64.72 95 210 ST S Aty wt e sridtaw | gt 37 T it €, Y

gated 81 78-86 90 210 gTEgTers Jurret & forg Ry e fFar mar & v afe==or

Fattaeew 100 95-105 20 210 1 oF fawga el
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atfeeed 150

Trg=el AgA
gaifaE 2

atfas 5
Fatfar 12

AL AT
qaterTgT 32
TqaTTET 46
HataTeT 68

e smgw
TqATAI 68

garaer 150
qaraT 257

145-155

2.0-24
45-5.0
11-14

29.33
42.50
64-72

64-72
145-155
250-280

90

90

90
90
90

230

70
70
144

152
164
176

204
204
232

Afrr AT ATeHifed SUHTON T quITedt | hEs s
0 qERHI & forg ITART A €, dAfF ewaE eie
ITETOTt forad ReaT a¥d gkt FT wew St Fwrer T2l
FA 2|

T q UL F AT & | SHH AT SqerE, A g
mrza faafar, erfin fier, a9 e stee T
= geAATr A= & forg far Srar 2|

TATHTT TEH § I AT AT TeadT JaTe F:3d &,
7fte aTet & ST & S9d € UF Iqel 9¥d 9ret & i
A &, TE TeTsd Hidl, Tu¢ Hier v wefi @t & forg
TIH A AT 2|

AR AT T e sger § e o (Far) @
T I UG & | T8 AIAT ¢ qEL a8 ST AR adT
g, sreite  dte o1g % forg SRy €, 37eT = st
fat &, < ug od wdw faRar & S wed qed war
g, ud SRt Afew WY SgEd gtar 2|
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Sarew ua fafmior (Production & Manufacturing) s 4.5.197 & "t Regia
e (Fitter) - fomior ug

Ha iw ud ww®  (Foundation bolts and types)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e
o AT FAeEr FT TAAT TG

o fafim TR & Hi St F AHAT TF ITF ST W T@T0
+ BIS SIgaR i diww A Rewga |

o ASRT FIA FT I2H FaqTd

o AERT F &I THR TATY

Hra Tiwet #1 s=@e (Purpose of foundation bolts)

Fig 2
s wefat & fafrsr w9 gt & | 37 w1eor wufi st ﬁ
ffoaa ferfa & o STt @ o1 wefim &t fAfvad e aw enfia
FA F forT ggg ATHTE & SATavAEdT St € | 39 AT &
7 #ed €| gaforw #F TaR & HiT dice X THT Tiee STANT
Fed 2|

= st % T (Types of foundation bolts)

T diee g7 gt # fawlha fer w2l aw 2

- T ey T atee (fixed type)

- Regaee ey 9 atee (removable type)

fFe ar=w Tiw (Fixed type of bolts) Fig 3

Fig 1 # |remer i dtee aqmr 11 & S| 33 390d & @e
it g% €1 Fig 2 § 37 dice adm@T 797 & S8 R #¥ Hide,
Fifthe & WX {341 SITaT €| Fig 3 § @¥aT TSI aiee IdT4T 7147
2| Fig 4 & dvg {9 die qqmr T 2|

Fig 5 & < aice it &ifarst sraeem & fmmam man & | aice & sy
- a7 gt Y reft amrE @ o 3w et | 38 S ST
0% g | draT it gaat T & ar Fed i G smar @

ST TFheT § E1ET & AT FoAd &, I &1 <% o g & aret vk
TET ST ATRY ST=TAT AT AT & a9 ST ST GFbeT it qTET
% &t S| o @1 @der @ |

Fig 4
Fig 1 lﬁl
()

FIN4519712

FIN4519713

M.S. PLATE

FIN4519714

FIN4519711
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FIN4519715

T A SWTE TET T I AT &Y ATIREHAT BT &, W AHY
F ST & gAY AT AT S § T FY AT A1 € 7 qiee
# =t f3ar smar €1 (Fig 6)

Fig 6

FIN4519716

fepaee w=r % Hig Sie (Removable type) (Fig 7)

T gl & forw @At 99 #ieY diee &1 ITAT fFar Star
& o aniar A wie % arr = A avs Rygaaa (g av)
FHTEX T &taT & | i & 910 a0 diee & &t & A5 § qihe
Big 4 AT & oEd ATavIEaTga 36 atar |t ST aw |

Fig 7

AT

FIN4519717

@ Tt (The rawl bolt) (Fig 8)

(el AT dlee I AW Fl =l ©F § 7Y a2, 547 arge
FA I F a7 FY AT & Serat € orad 50 TR & AT dieet #
ATATAHAT TS I GreAT T I ITART o fhar o11 aaar 21

Fig 8

FIN4519718

TFATEN Fiwwd qER A S (Expanding conical
washer foundation bolt) (Fig 9)

THH TF FH (AT aTaT dlee T T FEd 81T & | diee
T STeY fATer TT AT Toie &1 S & | 7 et < (g o stia e
ST T Thed € |

Fig 9 I[é‘;]l
A gp G
i e
|
|
i

st (Grouting)

A atee quT A= F Arer Wi & @R (align) fRafa & dae
FIA & AT A & o W7 q°qT AT AF AT FAe J-qq &
W S E AT TE SARAT | g6 A9 & e F AT qared
S - AT qoRT A1 Hife wwie & 9 far o € g fafe a
&t TISfeT FeT S 2|

S Aiee’ AT T ITANT AT AT & q9T I qihe # FAM:
UHT AT 1T Fiee FT ASHAT AT & AT Thed F AT qaref
F 9T ST 2

TrsfeT & S¥W (Purpose)
7% gfafeaa far star & weftw & §ia, =tF a1 =i w®
AT & T gg 2
fTfe &Y srexer farfeeT Taq & forw|
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st & W (Types of grouting)
dHT Fie e (Cement concrete grout) (Fig 10)
T TS AT T aremor v wedt f&fer arh sy € e s

TS FT & FHLA aTT AU Heble T =T ITINT FhT ST
g 7g a9 M gu &7 % forg Iuga wE AW S €1

Fig 10

FIN451971A

JEwT IS (Sulphur grouting)

R JTIET T T At AT Y &1 & forg Reapwves fawrt strar
g Hif% TGeBY, aor AT NT & JyATfad T&dr 2|

T wefdT (Lead grout)

T TXETEA &1 A1SFET o gy &1 sy @ | 7 fafyy aeeft e
% WO IH AT A1 &4 & forg Reave 78t far star 21

ITFEYUN Ht HEW # Agg & & 9w (Moving equipment with crowbars)

SEEW [ 3 UG F A § o fwAfortad w1 #A A e

o T TFR F FHER & AW @2
+ WER F ITFET T

+ FER TF AT F1 798 & AT F IS 0 & A 3 T=7 fafeet qamea |

FIE GRT a1 T fFar orar &, a3t s | 33w
TS o SITAT ST ST & | FiE LIt 31 U e et & it o Ao
AL H SFANIAS Ud SATFETIAA ST FTE H qT3 AT & | B
FIET T TANT FHAT AT ST &, I Ik AT T AT
F S A § ST faa strar 8, feg 30w stfers aor 9 sraversdan
gt &1 5 Fert & A Jer 9T =har |

FEY F 9HR (Types of crowbars) (Fig 1)

¥ q¥ THN & & & - e a7 sa9a wes wmer | e vl
FEATY F1 FeA | G &1 8, Fifd S0t 8ved M B #7
EiaT &, Safeh Sae TS HiaTe | AT a3k AT eiar & o
IS | TANT AT SATAT & AAT gAY AF uF wvan @ famw
AT & S g% & forg Iwaift gfar |

Fig 1

SINGLE ENDED

FIN4519761

DOUBLE ENDED

FHIATT FTRT W awqu I3 i fafmi (Lifting equipment
by crowbars)

ST et ST T SToraT WP it el 81T & T %] AT 7efe
& A= BT F A & T 9T AT Iuerer TE g ¥ &
T BIET AT a9 ITANT FLAT ATRY | GATT AT & T I FHEE

& fea &t e @ 7o i I & forg gay f it qamd|
(Figs 2 & 3)

Fig 2

WEDGE

FIN4519762

Fig 3

|~

FIN4519763
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FHIATT &7 2vee &1 fRafar For FifEh e wa fhaerdt & aa
3T &1 =ie TE T AR | S Y geheld qHT BT F
Y % I A Sehell F1 % AT SHiATordl I A1 AT FTOIT
R FiET Tt

AT ST BT HT TANT HId §Y HATT Ht e & (e & g
=Ry e sifers &fravst (3er) s &iar 21 (Fig 4)

Fig 4

FIN4519764

SATTHT T7F HT ATST g¥ TEHL TT & A F1(F AR FEW
foREeTT @ It dger At AT |rtey | (Fig 5)

FIN4519765

ST AT U STHTUN § TTehe T aeT TE STrat & | 3867 qishe
# Fe fhe &t ST €1 (Fig 6)

Fig 6

LIFITING POCKET

FIN4519766

srer g (fulcrum) sterfas Aotga eteT =Tie T forms &t at W
& & | afe wa F B F wornrw fog aamen o 8, @ v |
AT & forg sigx a% o s =nfeu | (Fig 7)

FaT H (et Ft =, (e a8 AT g3 a1 6 (ZET) g &F, I
TN F Y | HETE FT AT FIA § T8 394 a< 04 d1@ fag
gaT 37 =AY |

Fig 7

FIN4519767

T (Rollers)

STFIU & A Vel & @ ar s 2, w7 F sy
T oo @ | ae fAfyr awd 7 a2 g9 9t are wterd
AqTE T TIET AT U & ord & €T § FEAHTl {HaAT S &
e & g T T AR e I aXerar & 33T H¢ AT
I AT ST 8% | 9ad W& 9 A & gHS A & A
TR, AT T AT T dLE ohelT ST & | Terd AT Fewerad
ST € Y ord AT - A q9ie & e & e @ w3 @
woftr FRAv ot @@t$ 9 21 (Fig 8)

Fig 8

FIN4519768

A W A9 | IUFO &t T (Moving equipment
usingrollers)

TR &1 FAT™ | Ted, T 1 19 A T Hig wHhae af af 39
FETA | AT FAC T 3AAT S((eed 84T ATeY % Fod gU ITTHoT
9T A o |
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gewwTdr fARe et (Precision spirit level)

SEE 1 I UG F A § o fwAfortad w1 #A A e

. fafve daw A dw=m qEETd

. fafie daw #1 e T

o geTt e daw it @agastiear aarg

« aEe B wd AR daw #it deeatiear | q9y gaqn
+ e daw | et & FRwr Fang |

HIAT TC SATHAT TEEAT FIA & T8t AT D AT HLAT
Sfee saeas € | geaATd e Jaa F1 52T 7 gat &
Al FA &g e Sirar 2|

fafe =« (Spirit level)

TAH AT (curve) W &4 o) ‘a@’ F8T Sar & srl
2, T AaifiE s (Brfe) 7 ag &1 uF gorger o9 §

3% & & | ‘e ud amy’ &7 gagen Ml JEEad a8 a9
&1 #:¥a €1 (Fig 1)

Fig 1

CURVED GLASS TUBE
FILLED WITH
ALCOHOL (THE VIAL)

THE AIR BUBBLES
ALWAYS FLOATS TO
THE HIGHEST POINT

SIMPLE SPIRIT LEVEL

FIN4519741

4% ferRe it aam@ar ST et €, T8 @ & A" A1 AT @
T JAGAT SHIT FUL & ACF AT 2 |

T 1 ST e % AT I¢ A< 39 a¥e far omar ¢ f&
JAGAT Tl % g T MHY [ 1A 2| (Fig 2) ST Teme &t
&fast ave & @ s 2|

>

SPIRIT LEVEL

gewATdY AR @@ (Precision spirit level) (Fig 3)

ferfie daa fSmFr s 3= geaame § o Sar €, A
Hagefier 0.02 & 0.05 wfr 1000 fefisfie 8¢ u& 9™ # fog
gt 2|

af¢ gAgA &F TH WX & ATA &F T (F0) F 879 6 & 12
v & forg foram <o wd 0.04mm wfd 1000mm &t foram
ST, q9

1 i

Fig 2

FIN4519742

= 0.04 mm/1000 mm

3/4 f&dis = 0.03 mm/1000 mm
1/2 feftstr = 0.02 mm/1000 mm
1/4 f&dis= = 0.01 mm/1000 mm.

% Ao & & WY (UF AisR) o & MEra o aga
e 2|

Fig 3

FIN4519743

farfe saw & fog gzma (Hints on spirit level)

farfRe daar w1 dagaeiier gia &, o€ #demer & et gefia
Tferd srae | gidr | gt 1 9w & ffy § o= F s
Ff3TE et | g farRe daert #Y @dgastiedar &7 gidr €
3T gEAT | FH ST €, F(H WIT FT UFIH Be T H
fAepTerT 2iar 21

farRe o &t foafr gae oft o<t g =rfeu| s aefat
#Y St & forw, 78 daer 200mm s & FH LT gET ATy |
fost o %1y F # gana @A sar €1 (Fig 4) s
§¥ 300 mm 3 T&aT § | e daa #t o % &by & g€ ade
9% @r aar €1 aw fafy & yfe A awmaar & el @ sy
farfa 3 A= sfd 2 awe ox gidt 2|

Fig 4
PARALLELS - ]

SPIRIT LEVEL
STRAIGHT EDGE j‘ :1—

= =3

TESTING INCLINATION OF BED WITH PARALLELES
STRAIGHT EDGE AND SPIRIT-LEVEL BY BRIDGING

FIN4519744
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fafe daw ft dae=iear (Sensitivity of spirit level)

ferfe e &t Hagaeiiedar (E) gagar & =mar (mm) § e
#T & (FI7) § 1 mm IfT 1000 mm e gt 21

B Movement of bubble in mm
" 1milli metre per metre

fafe daar &t | oga F siEw #1 o 7w 2

TZEH e 3T e BT R @, s « Y & 59 7
M &t a¥% gHar g1 (Fig 5)

Fig 5

L.=1000mm

FIN4519745

SENSITIVITY OF SPIRIT LEVEL

af3 =T F h/L, & FFIT & TAT AT T 9 & 9, T

t/h = h/L and
R = b
" hiL
W% E =
" hiL
R =

e wa daewehear (Radius and sensitivity)

farfe dawr & dagaefieEr - 78 3R AFR AW 999 T &
Brear oo % avrex &1 o gEeT gagAsiiear A gogd &
o g w el Y € 7 fafRa aae & awad & gaer
&g gy TE 2 |
e daw dRw wew 3g FRA * FOr (Causes for
errors in spirit level reading)

TR |/ a1t & Toad ave & @l

T d¥E | FHHLATIT FAT |

e fom &t St F3A7 @ ST aae )

ATIHT & 379X |

et o @ & i
farfRe daar & e fofe Fwdr @ -

FHIE & urET U SR qdqg @ awErE )

a1g e & fafids ferar |

S aemr 2g @ Iawew (Common instruments for geometrical test)

IqA 1 3 U & A« A oA faforfaa wRF w A e

+ @Y & g (mandrels) 1 T
» THE THRT % FEALIALN & AW Ja0
o BT U, W(® AN dad U9 AT a7 & IIRT 94910 |

W Augwd (Test mandrels)

EERGNIC I RO B G N A i R f i G B b DA
AT FT TAN AT AR g I@W § foar smar 2|
e A & forg dgmm ud mars w1 ey a2

I AUSTA H TANT AT AT § &7 (ATSAT gATE) H
aTIa | T smar 21 (Fig 1)

T (Types)

T TFR & T I AISIA &

Fig 1

FIN4519751
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3| Avged (Solid mandrels)
3 Aveye fAfas o= & Suaer 2|

3HSHT ATH a1 ST A1 T & g a1 forfire # giar =nfeu|
(Fig2)

gteit Avgzw (Hollow mandrel) (Fig 3)

3% Al &7 Ie9T AV F 9 F HH IA G 2| 3T
qfRefr & T AL FHRAT AT |

T QIS Sgl & o gl & Srar o |

Fig 2

FIN4519752

RUZIA F A1EA (Size of mandrel)

AUTH % FAFTHIY TIEl & AT 3T I9d T (4T FXedt 2
AT ATt F a1 AT FU gU R A gL gRT Avswd &F
A9 @S daTs ATl & | 36HT & g1 75,150,200 300 3T
500 mm &1 =Ry % s@ar gEa Afvaa fafve § s
R | THHT T99 FH A 2 38 Gr@AT AT AT 2 |

i I
IE'J’
@T U (Straight edge)

T TSI T TANT AT # A" FA 7 Siar 8| I8 @i v
FTAAT AE F aAAT & T 2 AT 3 HeX & qw=E § giar 8| qw
AT AT €, =T ST AT 81T © U ATARF aqard & qeh
giar &1 gt foarfRer @ae FiE & =Rl (Fig 4)

Fig 3

FIN4519753

Fig 4

FIN4519754

e U FT TANT FFh THE &1 Feied (ATLTIT) T0 a<e Str=w
st 21 (Fig 5)

=tk e &=« (Block spirit level)
s e dad # ara e gU ¥ed & (o 9a (F9) Jeafsd
FATTY UF aMEE i ¢ | T8 a1a gob gadT dAfe a1 ©id &

172 Iareq ue fafemtor : T (NSQF == -

T S & Ud TEHT TINT 7T & st Td JEare daet st
Sitast &g faer strar 21 (Fig 6)

Fig 5

STRAIGHT EDGE

/ FELLER GAUGE

FIN4519755

USE OF STRAIGHT EDGE -FELLER GAUGE

Fig 6

FIN4519756

= e daa &7 T w3 fga aeii= & 9= #6791 @
gl (Fig7)

Fig 7

SPIRIT LEVEL

FIN4519757
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7= (Ropes)

IqA 1 3 U & A A oA faforfaa wRF w A e

o fafier e & Tt Td S SaEiT A
+ TEAET T T FEQ EY STIIT A A qTeAt qraent=aat
o TR FHT TIT Fa TAT T T80 fig )

T & Wi § &9 (Hemp), g4, Afwer, ©ia qur feifes ar
HT JA0T T SIar @ | AfFer aur @9 T &7 ST, ¥ ud
Il (% & AT Sk W & IBM | 9T fhar ST 21

T G@IA: 7 TF AR Fiee o€ § JAT AT & | A ud a9
(hemp) T ST 8 SHTE WX IS | FH AT &, 00 Tl
T T T fFar Strar 21

T H TINT FG g9 A gt w1 =0 w3 R

- T W A FET I T @ a9 =9iey |

- T SR g9 B AR Hifh feaT & 39T a9 a¢ Sy
2l

- e o@ it gEe & forg dest 3T 91fRT e 36 qvan gaet
T AT AR

- T & wiwie diie X FEe ar wed & a9 kvl
- g% HY g% TR H TART o T8 FAr Areu|
JET & (Wire ropes)

AT TEIT AT HAA Ht AT 6 {oIQ I TS Ht TF gae & faodia
faur # WiewH AT T 3¢ T A A © | AHF AT &
TSt F FATHL TH HIT & a7 ATl 2 |

AT T T TAWT J&Ad: AT AR H IS 2g fham srar
gl

ST AT Y T AT T U [T H HIGHT SHT9T AT & 6 ‘AT
& QT FeT A1t 2 | (Fig 1) v 79 7 gora faadia faom & gfar
& T8 gAY o T FeT oA € (Fig 2) | Fig 3 # &6 o A9
feamd € €1

FIN4519721

FIN4519722

=l

FIN4519723

&Y 9freTer (Rope inspection)

- TET F I T FA AT AT U & & &0 T@A1
=fey|

- S TUEOT §IT AT AT TN g5 AT &1 A< T GaT 3T AT
gl

- afe adrer &g, T & faufa o # gy g7 =iy,
39 oo # formw a8 ae & g 2|

TEH TR G TG Ud g89E a€ AAT B AA s A

WIEERT HT AT & AT |

awST #1 =F (Wooden block)

TEIH g #F Rt s w2 oft Sy &, 39 Ak # o 5

TF g W & e AT Aiev afs 7 fAgr 7 € avl (Fig 1)

af¢ TaE i #¥ ST a7 SHET TS &1 AT FY GAT AT |

B A1 GaTs ForaaT &f @ 31 q%Ig & & A1 A1y, Al

3% gt 7€t fret =nfe o= aiv gtar & & & wrefan & wrem

H T ALY | GaETE HT ATEN T8 TS § F© AT T@AT A1y |

= #F gde &t 3F G 30 AT AMRT 9% 91 39 I Th &5
Tae & TN UF I2i H STHT aAT AT |

Fig 1

o

FIN4519731
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@wEr & @ (Wooden template)

Fig 2 # o<t & @@= fe@me mu & | 7 wefie & e &t et
€, d g2 gu fewl W atee &1 @ anT @ |q fewmr w21
% A U &1 B & fieree e wefie & 9 @ A’iers % a¥rey
BT AR | TE Fia go e AFS! & a7 gU Bl & a STTETT
g arex fwa 9 €

Fig 2

D>

)
FIN4519732

gt s (Pulley block)

@w! =T (Wooden forms)
Fiare 19 8 I & aA™ T & U YT % I 7@ A1 & |
THET It & ST (Bracing the wooden form)

AFS! T HT GaTE FY I (AT H STATHY, I8 AT & are
ST & fored &1 & Sighie & Y9 H ded H¢ g fHdr W ave
# R got AET T Fhie F (T AT ATY

Fiwie (Concrete)

IE W= A G ASHT A1 AAE I FATE SATAT & | FHHT ST
F STIT & ThdT & | TF =T Ataa ey wisie & 1:2:4. f'ww
#, 197 #idie 2 7 ¥t vd 4 ard #ie gt € | 7€ gE 9 =St
# foer & et 2, 7% fe 8 9 gdt g8 e IR ST &Y Srdr
€ T 0% 915 AT ST A¥E Ay & AT &

AT T B & T2 19 F F9 & 57 U Ry e g ear iRl

IGAW [ T IS F A # A famforfad & # At g

* Tell AT® Ft THATY
o Tell SA(® F ITIT T4 |

geit s (Pulley block) (Fig 1)

et S & AT &F & Siferd qeit Y TR AT AT § ST qEr
a7 fawew €, SEET T A AT & IS /g AT ST
| gferat &t e =T T AT &, T SAHT FT AT FAAT
ST & fored o e e € ud g Wi & are = € | &l
F It & ST AT |

A Tl FT qe & ST UF BH | ST gl & | Telt gy T g%
SAThT T STETAT HT “THeA” FEd & | A1 T Tohel FIT AT T
& TETAT AT & T 308 T §RT AT AT %1 ISMAT SATAT
| SHHT TART G dte ud ot # R strar € et avy wrt
gt g faeT S |

Fig 1

)

FIN4519771
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g aw (Plumb bob)

I [ T B & A ¥ Ara faforfE w wA Ater e

o TRT T(T F WIHAT THATY
o TRT (T F ITANT FaTC |

@+ Tt (The plumb bob) (Fig 1)

W AT FT AT [EATHI aef % (72707 FT I Far €| 0w
TET, s i & A 9 A gldT €, T8 9N osEad e
drem et off @ X Tear € e 1 a8 O giar € | a8 "6
forn 9 % < ata AEA daw § TwEaq ear 2|

T AT W (A9 E9 § a1 GAT I T FHH G0 o FATEE R
Fied IT ATEAT & FA1AT ST & | ey B a¢ w&ft & Wi e
BT & | IF €7 & Wi % g5 ud a@qfcra ata & diar a9 srar
8, ud 7% 9, W@ a1 37 G1g & a9 Sidr

T a1 T AN w8 FY

@ FTE HT TART FIA &g T &l (5T IF qrEe dF fohar Srar
STel I¥ AT HIAT € | WY I7 a(d &1 el Jal €, 9 98
T ST €, AT T qrEe TRYE €T & I qrEe I &1 & At
T ST & fe fm gar 2

Iareq ud fafemtor : e (NSQF ®w - 5) @ st 4.5.197 & wetva fraia

Fig 2

PLUMB BOB

FIN4519772
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Sarew ua fafmior (Production & Manufacturing)

e (Fitter) - fomior ug

v 4.5.198 | getia R

frfee 3 @teww w1y &= (Sling load for shifting)

SEEW 1 3 UG F A § o fwAfortad w1 #A A e
» T TR F R Rt # awsg

o T a¥E & a9 fen ® qwaAnd

+ T THR F Tl F, §F T AT F9=i Ht THATY

« i frew i ger faftat qand

- RfiET v gy R o R @t qwemd )

fEafinr ud Aoyt #ive € s gRT IR # 3T T TF
e & gEL S A AT AT FHAT & |

oot wrgax Tl g7 a9 Sy @, (ST, diee, A,
Rfem 7 wiferamafes) 39, ame O genfs s ST s
TF AW dleg, Iad, fofteT Fw i &7 T3 F3h fwont
AT AT &, WX H o H @ gy et gl s 2|

3+ f&ur (Chain sling)

e ey &t &t afesw w2 99 o it T srar 2| o
T ATHIT | IATAT FATAT & UF do€ F¥h A aA=T AT 1
9 fenr e gwre & 8 -

- fm @39 (Fig 1)

Fig1
MASTER LINK

INTERMEDIATE LINKS

JOINING LINKS

CHAIN

SINGLE LEG SLING

FIN4519811

- aa o 99 (Fig 2)
- =X & =4 (Fig 3)
- Tvgew = (Fig 4)

a9 # fA# Su=eor g € (A chain will have the following
components) (Fig 1)

- W o
e

176

Fig 2

TWO-LEG CHAIN SLING, RING OR LINK
AT ONE END, HOOKS AT OTHER ENDS

FIN4519812

Fig 3

FOUR-LEG CHAIN SLING, RING OR LINK
AT ONE END, HOOKS AT OTHER ENDS

FIN4519813

TR & fur (Wire rope sling)

Tl # AiewY g raer a9 ST € 9ae 7weY R s
AT FATE AT & AT @ 3718 Ht [T & & (Fig 5a) gt
T &1 A, off & ud =Y & & (Fig 5b,c and d) s
g a1 21



Fig4
u
=
o
pd
w
—
-
<
=% 2
w
o
w
[T
s
2
0
x
o
Q <
)
(o]
2
ENDLESS CHAIN SLING z
[T
Figb
=
Q Z
z o
w <
- 4
U>J ~
= Iy
E
5 &
w
[T
[,
w
TWO LEGGED THREE LEGGED FOUR LEGGED
PLAIN EYE HOOK SLINGS SLINGS SLINGS ©
(a) (b) (c) (d) 3
S
SINGLE LEG SLING MULTIPLE LEG SLINGS z
[T

PLAIN LOOPS

EFFECTIVE LENGTH
BASKET HITCH
CHOKER HITCH

PLAIN LOOPS

(@) (b) (©

FIN4519817

BT TR SATEGT ST F FOT AL & AT & AT STedie
e q Saaeiter qerat & dud & off A & S 2|
TTelTSaTaelle T =T O, AT & w7 gfa<re fGErdr
2| 3 wrEER AR & 7 AUF Ao, fowss 7 weeEe
gl

fe &t 3| ave aamr TRy % g7 w9 o=t o
qaeT § 7@ a5 |

% THR & 77 o A7 gee feaa g arenteent, S - 9%,
wie forftret aiw atet et &7 Fig (6a, b and ¢) sefe # faar
T 2|

Fig 6

EFF. LENGTH EFF. LENGTH
£ SAFETY SWIVELHOOK ~ RING % gSHAKLE RING %
(a) (b)

EFF. LENGTH

PLATE LIFTING CLAMP RING

FIN4519816

7 o @R e e =i o # @ g aat R W)

(Fig 7a), amhe &=, (Fig 7b) wd =% 2= (Fig 7¢) fe@mar

T 2|

T STt # & 347 ATRY T Bl FIAT AMRY -

o ®EER AT &7 FT T g6 AT & IS T TH SWE &
T W & 9 F forr e strar 21

o 7f3 fa R et af 79 9% (39T, A=t =A%) Fig.8 &1 ST
¥ f&TT T WX % FA1 &t g9 AR |

o e & ferfa & St w9 e & R A @ ermar &
ff e | @)

Fig 8
LOAD WELL WOOD
BALANCED PACKING
PACKERTO WIRE ROPE SHOULD BE
PREVENT PROTECTED FROM SHARP
CHAFING CORNERS WITH WOOD

PACKING

FIN4519818

Fig.9 sigame, femm &t WX & forw stmavas #ion 9¥ o
AT AR (30°90°,1200), FXOT FA T A fenT A
WX qTe® &AdT AT eIl | 5 ag &ior 1200, & afesw
& ST, R &t WY aTes STHAT "eThY SATHT & Srea |

7 TF qEN U9 RAT F 4% 1 qW & A EA
=ifRT|

<At & T &t ave wigAr 7@t Arfeul

AR 9 A9 T | 9 a9 & a9 Ay S 39
THAT & AT 2|

I q¢ =g e =fev |

Ife Uk T F G =TS T WY ISEAT ST & ar gau
MEE AT (TET) FT TA0T FEAT A7RY

Iareq ud fafestor - e (NSQF =@ - 5) @ st 4.5.198 & wetva fraia 177



Fig 9

ﬁ FIN4519819

o At & =W & @9 A & G arer 9w et at
sTE & 1 3T T # |

o Y TET SR TAEL H1 & HAr =1y el aEe
o 1200 & stferss 7 &7 | (Fig 10)

Fig 10

BIGHT ANGLE CHOKE HITCH

MAX. 120°
{1/3 OF A CIRCLE)

FIN451981A

o eH U VR § H39 @F H X 4 |

o FY GAA & IJUA, §F F (GaHT A AT & a1 |
%S (Shackless)

3AHT T R i uwed § U ATG U gF SAr &R w ArErEr
# USSE F¢H o F FLd © Ud 3 & UHd o | FAH1 70T
wrr: feermt & fa=T &t Stiew & o= st €1 (Fig 11a and b) &
T Iohet TF ST Tehet @A 7T & | SEATT 3178 atee (Fig 12a),

Fig 11

'

(a) (b)
AT aiee foraw fofw & (Fig 12b), ST TART TFad Wi &
3B TG AF ST T 9 WX, EH & g g © s
BTRT TS diee e giar 2|

FIN451981B

Fig 12

@(

FIN451981C

{a) DYNAMO EYE BOLT (b) LINK EYE BOLT

& g% (Slinging hook)

TF T TAN 99 UF qE AT # AR F ACHM oq fhAT
STt €1 (Fig 13a,b,c,d,e) # fe@m 17 € 33 a 9&) &
T | T8 §F S aAT9 ATl ©idl & a9 &id & T AHN | a9
Tq T HIAT {6 &1 € | ot g4 (Fig 13a) T ST a6 81T
A & Io™ & forg o simar €1 BIS 7 &1t g% # am
SUANT ¥ AT FAT & AN WA fFAT 1 (Fig 13b)
feraer f8rT geam g&t (Fig 13c) &1 93T {3 Siar & #ifs
T A ST € UF /s ARl @ndt © | 9% g% (Fig 13d) FT ST
(Fig 13e) WX ® qdew¥ == & fHdt off & a¥ ataw &g
faer SraT € | F0T g% (Fig 14a) FT ST 9t 9% &1 arATat
F IS =g fhar A & | TwenH g% (Fig 14b) FT S=T &4t
ST AT § fobarr St @ e gaeh grn e # gw & qiet
ATEE § atud € | Siigee a1 MY g 1 T4 (Fig 14¢) g
a7 TET H IS & A &

Fig 13

8 & &

(a) EYE HOOK (b) EYE HOOK WITH (c) SWIVEL SPRING
SAFETY CATCH SAFETY HOOK

{d) BARREL HOOK {e) CHAIN CLUTCH HOOK

FIN451981D
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Fig 14
~ @
%
e
{a) CARGO HOOK {b) RAMSHORM HOOK {c) JOIST OR GIRDER HOOK g
[T
ferfeer /=9 (Lifting clamps)

forfder =t & AEAEFRAGAR FF THR H @A g |
T T gifast @i forfea s (Fig 15a & b) & fe@mar mar
& HT AN @iel F qad 7 Sfast ®7 & IW &g HE AT
S| TRl =99 § a9 @Er @0 S, THEER HIE e &g
ST ERT WEl F AT & THeT AT € |

Fig 15

ROPE
TENSION

SECTION AA

FIN451981F

(a) VERTICAL PLATE
LIFTING CLAMP

(b) HORIZONTAL PLATE
LIFTING CLAMP

awa F (Tensioning screws)

aE & AT diee & TAW 39 Rafa F fFar s € st awa 7
%Y 9T ATIF B 2|

A %9 (Common types)

1 g atee (Fig 16a)

2 & & (Fig 16b)

3 fRfFr & (Fig 16¢)

4 = 5% (Fig 16d)

A diee &1 93T et & Tt ov 3w Rt fafa & <
&g o strar & | fois &1 Hew (F%) fowd &1 Y I A weT &
AT STaT § g it q e § =t )

T &, REW & @ o a%a ff 6 TR & I 8
FH oA &, AT @ &nr & a9 & ud W # agiod
ferfa & v =g

et % faftmt (Method of slinging)

Figs 17awd 17b F= faftmt e w5 € 5@ gy g | e
I AT ST 2|

Fig 16

LEFT HAND THREAD

FIN451981G

Fig 17

FIN451981H

TR Terd e wt & arEe O & g e mr @
(amehe f&=) Fig 18 sifs @ & agfera & ot & star i@t
T AT T aE FY o & |

Fig 18

FIN4519811

Fig 19 # ¥ g g1=T a%er fertir fewré e |

Fig 20 & = f&rfir e 9w 8% & 39 e fmd &t o
for arely 99 & forEd retage | f&onr swe & arfe o gy
2l
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FIN451981J

Fig 20

FIN451981K

e #1 faftmt (Slinging methods)

Fig 21 =<t & i ateq e f&mr ad a9 2ia €1 3=
TEIW & I T59d € | 39 HRT F GAr Ja1 & UF ITgE
fermt g I afdsae arelt see AT Srar g

gl WEAl % [y a8 wEgay A9 f&wn &1 T wW1E 0w
S8 & gAY SE o ST AT © | AT & a9 gy a<wat
e Taw &g I AfHT A AT € |

Fig 21 @ #2 fafeet feard it € s ey auw, @, g
ST 2|

Rfter Rt (Rigging Theory)

RfiT fafer gy S it fstga 7 sfRretfua = star 2,
e #t awg #t T a1 8% | R & s w F, fafter 7
et Iuwt Ft freTfid Fe &g, T T &g AT IS
TG #F, D% AT SHA HT AT AT 1T 2|

Fig 21

J rT 1T T T TTT L
DON'T TURN OVER

X3

FIN451981L

ST % % AT ST € F 31 I3 ater (forforer) Susheort &
BT & | 50 JUrTell § Sisher, AT forse wa f&mr 1 g foham
ST & | forforest &t 1 91t Y =qeT &g ST T S 2|
(Fig 22)
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Fig 22

=

LOOSE FRONT
REGULAR SHACKLE

LOOSE FRONT
UPSET SHACKLE

UPSET SWIVEL SHACKLE IN
LOOSE SIDE SINGLE HOOK

4

LOOSE SWIVEL
LINK

D)

SINGLE SWIVEL
HOOK IN LOOSE
SWIVEL LINK

CRANE OR PLAIN HOOK
ANTITOPPING BLOCK
WITH LOOSE DISK
BEARING SWIVEL HOOK

RELEASING
HOOK

%

LOOSE SIDE SISTER
HOOK

&

STIFF SINGLE
SWIVEL HOOK

P

N

REGULAR OR UPSET SHACKLE
IN LOOSE SWIVEL

STIFF UPSET
SWIVEL SHACKLE

REGULAR
SHACKLE

UPSET
SHACKLE

Qe

SINGLE AND TRIPLE
WOOD BLOCK BECKET

DOUBLE WOOD
BLOCK BECKET

SINGLE, DOUBLE AND
TRIPLE
METAL BLOCK BECKET

&)

FRONT SINGLE FRONT SISTER SIDE SISTER SWIVEL RELEASING
SHACKLE SIDE SINGLE HOOK HOOKS HOOKS HOOK HOOK s
8
2
=
[T
Irew ug fafestor : feew (NSQF @® - 5) @ stvrm 4.5.198 & wefea Rt 181



v fowe uad g g (Fork lift and pallet truck)

SEE 1 I UG F A § o fwAfortad w1 #A A e
. o foree e wed €

* T 90 TH g VIR B IS AT }
o WX A BFT T 4 ¢ g1 & A & ®F2 |

wi forde UF S 9 afedr ared @ e e, dgie ar

fasTeil gTRT Foe Tt 3E BT & | gEat TS # g a¥ 9y

TS & AT AT S | 7f & i & few # &t ger forfwer

T gt & g W I &g S A= fFr o awar 21 9%

F2 oo A U € v %5 fRfoai F yw T @ e o

I # T 2|

T (Types)

1) fester srer #ifea wid fordex

2) ST ITaY & T ATl B e ©aY

3) za=fed

4) FifrF "H

5) 2% Uuie g

1 o= smemifea i ferwe (Diesel automotive fork
lifter) (Fig 1)

7 foster & 9o arell o @ o grgav g S | @ ud

THH TN WX A [fFEd @ W A A 2g, ar R ww

TAR & FEEA 9 a7 T 2 27 & 10 & & aoi & 2 Hiex

FATE % o 9 &g |

T 3HTS FAAfed B qFdl ©, 15° FT 9¥ S{T AT qET IH

Tl & a fAfeaa SarE ax 3ot off @ 21 (Fig 1a)

TE WX T GG Vst T A7 AATF Fquiar & & o # qew

£ TEHT ITAT FYIT A€ I, JAFH |/ FALSTSAT H, AN 0

Tod e 9X ATEEET | e |

Fig 1

FIN4519821

e (Maintenance)
T ATEAT 1 T g9 ATSAT Bl (9T G9T § a5 aAT
Ty
Faaford ST TS | (il &1 S & o= T =91y |

asft wfora fewnt &Y awg va W S & HeAr 91ey
S FeeT 9 39 off arfier 21
2 T =fera ik foree g7 (Battery powered fork lift
stacker) (Fig 2)
Tq d¥E & W forde WHY fISeT § @99 gid €, g% 93N
AR F Fael A<t el 92 a7 S1ar € Jet sie &9 & ud
g FATE q¥ f 9 &1 o S1aT €1 g & 38 AT Fdm &
U gt 9T gEddr @ | WY FF 89 1T ISMT AT 2|

Fig 2

=

cllo

—

=]

e

|

b=

AN

q
N

()]

FIN4519822

ATY &79aT 500 kg - 2000 kg. & & 5 Hex & &t FaE
SoM &g Fan forar AT 1
e (Maintenance)
asft afora Rt &1 a6 va W Afvaa aur § =
ST &1

2 99T § TF 9X 59 AT Fl AT TGelT A1V | (Fat 57/
68 T JHT FX) |

frebor g & Rafa & g @t &1 T=T w9

T # feedier T STEY ST A1RY ST IEHT ddel HH
gl S|

ae A oft e g9 § agaqr =Ry
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3 ewatow aEgiie® ®%¢ (Manually operated hydraulic
stacker) (Fig 3)

T GH F B fodeE TIT § A Sdr @ g€ g € ud
AT & & T IIIANT § et St 8, T2 %9 i 9 off
HIT H & T UF @ & FH AT €

ZEET &t - 500 Kg & 2000 Kg.
g 5 HieT SA1s d% WX 37 gohal 2 |

SN &g € T FRE@MI §, IIT FSAT H AL H I3,
Y@ & FET § B AT & |

Fig 3

FIN4519823

g (Maintenance)
Tt =foa et it @ ud I S FX |

39 TS BT & a¥ | U 9 G §9l (Far 57 31 68
T &) |

T AT ATEA oAlohol I¥ TIA Hel HT TANT F |
it wrk foree a1 ®F¢ (Mechanical stacker) (Fig 4)

T THR & ©HT H TINT (AT €T & AL & TJA, ISTH
TF T@A o AT ST € | 98 F9 SE § SA(INE 8 ST @ o
7T A IANM § FH AT 2|

WY &79aT1 500 Kg.

TS &THAT 2 Wiex

I (Maintenance)

e fewat =t fAffaq &0 & ar% & 9 gqF @
Ead

IaTeq ue fafemtor : T (NSQF = -

Fig 4

Z ; I
FIN4519824

W e g% (Hand pallete truck) (Fig 5)

ote gl &1 AT Tete faei &1 of ST 8 3T star € (Fig 5a)
Ud F AT T FI UY, FAEST § AT Tl aA(aY 3=
3T IT &

&77aT 500 kg & 2000 kg.

HFEE (Maintenance)

g9 el %I &f 99 | T 9T¢ A9 98 (T4t 57 0¥ 68 &7
TIRT ) | 39 deT F TEATT ATTTIFATIATE TG |

TS effohet &1 IX 59 (0il) et =t a3t |
=T Fferd 9Tet &1 AIS FY UF IART T BT FY |

Fig 5

FIN4519825
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1t % ww (Types of cranes)

SEE 1 I UG F A § o fwAfortad w1 #A A e

o 1 HT HEA FE TR

o BT HT THR Tq™

* T AT F ITINT FarSTt

« e frarer & fftrear sa&

* ATALLT FHeAl N AT B G HT a9 FaT7 |

%9 %1 = FW (Basic function of crane)
T T GAAT IoF T Tl GIT 1 ST & UF ST TI0T
ST | f3FAT AT €1 9ref 9 & AT S ISTHY Th w0
A ® W A AW eg A ST @1 g\er s ud
HLEAT 3HE STANT U4 WY AFATE aqadl T&dl & | 7 TH
F e ITAH & A
#Y (Types)

FAE el

forar e

RF e

AT e

Aol e

FafenT st
¥ % (Floor cranes) (Fig 1a & b)

BT ATINEE FAIX bl HT TN Booh ATHTAT T T FAR I A
qe &g T ST €1 (2000 Kg. @ #T armEm)

Fig 1

CHAIN

OPERATING

HANDLE HOOK

HOOK

Gy

(b) HYDRAULIC OPERATED FLOOR CRANE

gaafeld FAIY e &1 TIT WX H IS UF TF W § 31
BT 9¢ o S = a1 Sar € | %9 & g fe: &t 300 a%F 39

FIN4519831

EIRT S AT A= faan Strar €| g #t F1f I g q% o F
SITAT ST &%l € | S - S g/ @ 81 SATIIT 3Ha |IX o aF
STHAT FH & JAGH | g9l sHar 1000 Kg & 5000 Kg @& &t
gt 2|
3T TR &A1 1 AT I 47 A1@T € T 5% UF &\ & 6
B 9 & T &g g9 AT v 2|
Fig 2 ® amamer o aat &1 fe@mr @ € SR 7sgq e
I T AT § 7 I e ¥ fauf < g gemn e
T 2 | e o g F'd € W oaad A F1 quie & star
T T AAS A AE T a9 A1 Sar @ 7 S W awE ASgd
e el
AR % i g1 =1 & © -

a W & ST A o Sl

b we 7 qw % i@ & ffas =1 |

C W & &7 X 360° qF T

Fig 2

§ GUY SUPPORTS
BEARING PLATE /
%ZONTAL BOOM
B

[ S SS

=
STIFF LEG

TROLY MOUNTED / I

BLOCK

/ VERTICAL MAST
I
LFTING —

TACKLE

a BASE

FIN4519832

faee &= %= (Pillar jib crane)

Fig 3 & aremer fora = #t aqma 7@ €| a8 fga ofw = foa
TF AU &9 | 3/ AT H A AT AT ;T qH F
o & sam & forg Iw R ST @1 saer ger aue
FATER qaaa giar 8, s et Snr § e gtar @ e
& 2 feafer @ & uwer SEr € ey @ et &
AT | g8 WA T [ FFHT TAAT AT TFAT | 37 H
FRT WY i # fhwe/frre &= & forg Swr B strar @1
fafssr g&= & a1 FT ST ars B TP q9qr qIHe W
i e 2|
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Fig 3

v

—

PILLAR JIB CRANE

Fig 4 & s%e 59 &9 ST T 8, T80T T3 & WY
forg e strar 2|

S |FIN4519833

Fig 4

FIN4519834

BRACKET JIB CRANE

= %=1 (Derricks cranes)
= 9tw 2= #F= (Gin pole derrick crane) (Fig 5)

3q IRF # UF & T a1 & Al geh WK F AR &7 &
I3 4T T@R F forg sy T o €1 gew uw e gee |
I % foIg e % AT ASgAr & JS7 & 2 |

Fig 5

=

FORWARD GUYS AFTER GUYS

WORKING

TACKLE LOAD LINE GIN POLE

FIN4519835

GIN POLE DERRICK

gz 2" #7 (Guyed derrick crane) (Fig 6)
7 SRaw & qoT AHST W a &rel © | Lot & aer SR ;v

AT FteE ©| SR& ar qw &t Ane & e & s 21
AW AT W SEACId © d 94 Afed & | g7 & o e &
AT ST & Affh dqaq = J97 g1 2| Ave & fi v
FIX AT e § aWET G W AT v 2| SRE &b
TR ST gHET 91T €| gty afoaefa, e e |
fafeee e et € ug gfae gEg & & eidr & & o =
fara sar 2|

®
- e

FIN4519836

GUYED WOODEN DERRICK

Fig 7 & 8 & feeq o SR wd swe Raw #w femmm o &
et s wefRae Sem &g fFFar sar 21

Fig 7

FIN4519837

CRANK DRUM

WORKING TACKLE

BREAST DERRICK

FIN4519838
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grzaie IR A9 e =A® F @ (Tripod with chain
pulley block)

gzt SRE| # et AT e A A9 e[ Sdr & | A e &
et &t uF diee g St AT rar © AW S9F A 7Y
STHTT T UF FST A0 BT & | T T AR % F9 H Adhed &
A & SET SAET & | gHET S Al USRS Fh TANT AT
srat 21 (Fig 9)

Fig 9

FIN4519839

% fF 9 (Frame derrick crane)

T SRET T T ATH 30 I AUIC & HIL & T8T 8 | 3HET
7@ @9 Fig 10 # Frqemar 2, bad ga@r e aewe
FAL 9T e garr 2|

T |IY & A RSl T a1E STt € U ek 9 8 &
F A T TR A Srar €1 %W A e B s © e
F AT A o ¢ UF &F § g & 9 otar 78 2|
W SR 1 T R gY, g9 AT Ao B &t wH &
AT T FE qUIC § ASHT 6T T@T AT © | qH FT F14
R/ I F =A% H T@AT & TF AR H 31T & |

Fig 10

ROLLER GUIDE TOPPING LIFT

BASE CROSS SUPPORT

FIN451983A

stawes & (Overhead crane) (Fig 11)

Afaves gaferT & | a7 gar foet gtar & o uw ar sfes
TEX &t € U gaferT gt &1 d91¢ Fed 2 | goagih dAres
Aa¥Es & &t EOT & off #ed &1 g1 TIT ®rdorrern &

IS w1 | 5T T @ 9 go arst 7 fFar sar 8, weRaaa
F fAfeaa g aw & I 2 | 59 % At sWar LT & 5 a®
FEACT © (FRT SLEN) T TE A(AF ITAEH & AR |

Toh TUHIVA T FEA FA ¥ UF REH=fon g
- Row dwwiea, R, T g § FAiwa
AT H ST ETICNT &, T HT T ST ATAT & HT
TN FFAT STaT 21 2X UF FA ®t TF QIERET AT
TR TATIT ATET & | AT AT T Rt 71 0%
AT A FA ¢ | AR T AT e | v 2|

ATATAT: el B A1 7T - (el gIed &ld & I -

AT e

HE gl

gigfer
TE da | AT JieX gied edr & o Rewwe fimw
I AT €| BT i § q7 ST eidl € UF # Aqfew 9
giaT & S8 89 gt Fed € UF 31T FH W areil &idl & ford

ATRATRT SIS Fed 8 | e & &THAT G¥=AT dret A% I¢
forar gtar & o gefar s 0 9T &% & s (SWL) #=d 2|

VR it IS TR e T WX G AE T AT W
T § Ry off e & st =&t g =nfem)

&Y TF e AT SAath e & faed &= fEfa s & oo
AT Rl & S 9T AT =Ry |

e 39 7 o @ sftw v @ 9 Sem & forg s
FXa & aa gafwaa ARg A Tt d= i qwe =g
gt =Ry |

AR F IS THT A ¥ HLAA1 AW qoAr Rafer &
fewetae &t S &1 e gt Imm & 900 mm #, 9
AT H AT H R A A AT FAR Om FT A L,
T A W G I A S AW W, Redww
10mm &1

SaAfeRT ATl o SRS AT H FART A7 AT & | wdt gaa &
Tfed Y@ W Fad €| Fig 12 # gafent ata & fearg 7% 2|

Tt %A (Gantry crane) (Fig 13)

AT e A 3 AT & aTev JSve a¥ wIeve & g8 s 2|
oot % e A B TS B & | AN F A & ga#e
THAT, daforT % & THT 8idl 2|

TTCAT T qIRAT AT HT ATYTE AT € | AT IS FT Agead
STHAT dAfenT e & &THAT 99 21 |
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OVERHEAD CRANE

FIN451983B

\8!

AN

X
CROSS TRAVEL %

HOISTING

FIN451983C

TRAVELLING WALL CRANE

T WISUeE % (Trucks mounted mobile crane) (Fig 14)

uE # @ gF & TH Tl © TF € G ASAT H X G
% UF ©F & g &\ ) e w3 & forg st & st
g 78 FF For & Afora srar 8| sfeway sy frfeer
FAT W T e H AATAH ITANT har S 2 |

quE - "5 e ot G =y 8 a9 e 1w a8l wear

Fig 13

FIN451983E

TRUCK MOUNTED MOBILE CRANE

FIN451983D

GANTRY CRANE

HEATET H T HE TE - T R GUARA ¥ T q°q0
AT I ATaT TEH | LT I« H TFRA HW &
AT SR A WY T2 - FE F GURA w1 w0 7, S
A e A FEET 7 2
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WY 9Tet Ht FEW UG 97 qIE A & e gt w5
TERT #¥ (Precautions in the removal and replacement
of heavy parts)

S R AT B O € T REHEA (3T) wa €, I A
Tt T & T@AT =AY (People who install or dismantle
machinery and equipment could):

o UHA H FF FAT ARY

o IUHLON TF WINAET 9¥ FATE U FE FA GHI & A
T X |

o FHH I A AT ATAH I | F1F T F3 |

o ITHIO IX FUT A AXE & AT A A ATE § 05 |

o U & FAT U¥ 1 AUA, Frehferdel I¥ AT |

s TH SE W FE FXA 8T
ST & @A BT © AfQ e af A

St =t WAl U SUEON ¥ 1 w4 & I (People

operating machinery and equipment could):

o 3T BTAT &1 AT TH STHIOI & I § T@AT A7, T
g =ferd 9Tt & 9T | 1Y ST & dl o 1 gder ot 2|

o EfERE, dE, A9, WRAvE, T g @ oFr o
W ghar 2|

o Ffe foaT ar qeq &t 3% & T AT S at 99 47 g2 -
Te ot T |

o W HyA Iferd srawm ® SR, a4 #wuiEl § useedd
ST =Rl

o FAY H X HLAT AT(RT|

o BT - BT IEAT FY, TINAT & Fferd TfwAT &F TEr FLAT
Tifeu|

T AT ARV AT AT FE F & I (People providing

maintenance or repair services could):

o 3Tkl & FIAT ATRT|

o IJUFIUN TF AL I SHATE T FF FIA Y AT T@AT
TfRT|

o TfAT 7 ITHLON 9 NS & AT AT & GgAAT ARy |

o T AT TF STHIWN | I FA TE | A o A &
o |

o IfT weli el & 31 & 9ra¥ AT AT &7 GORY T & af IJ©

ST @1 1Y & 7fAT & S0 7 & off o draer ar
qiaY AT FE FLd gY P& 7 @ A

o WOMAT UF IUHION § WIKT qTel F F A gL A7 WieT AT
fie atee & armagrr W@

o G gen ferew # wuld ud IUEIOn & A &Y
Sfar & AR

St AT qETE F FA € 32 (People providing cleaning

services could):

o I HE FLAT AR

o W UF IUHTO 9T G AT G5 I qTHA AT

o WM U IUHION X T T2

o TORA ST 9T € ITF s el A qAAT U AR FEAT |

o T AT # 31F & q1ET AT ST FT AR A S A AT
ST @1 Y & 7AAT & I0am 7 &1 off ot Fraer ar
qaY "ATE FE Fd gC T& 7 €@ A7

o THEAT & AT FHTH HLAT
o FFLIE ITHLUN & el HAE IX ATILE FLAT
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