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GIB AND COTTER JOINT

This joint is used to join two rods of square or rectangular in cross section. The end of one rod is 

forged in the from of a fork or strap. The height of the other rod is increased for compensating the 

loss of material in making the slot for cotter. The Gib is made up of mild steel and has the same 

thickness as that of the cotter. the Gib has projections at the top and bottom ends which act like 

hooks. While connecting two rods the Gib is inserted first and pushed towards the end of the fork 

and then the cotter is hammered over. The tapering sides of the Gib and the cotter mate with 

each other, while their outer sides are parallel to each and perpendicular to the common axis of 

the rods. Hence, when a Gib is used with a cotter, the opposite faces of the slots in the rods are 

parallel to each other. The Gib acts like a counter part of the socket/strap. The Gib increases the 

tearing area of the cotter and prevents slackening of the joint besides holding the jaws of the 

strap or fork from opening wide when the cotter is inserted. The use of Gib and Cotter enables the 

parallel holes to be used. When Gib is used the taper is provided in the Gib. This joint is useful to 

fasten connecting rod of a steam engine or marine engine.

Fig. 4.25

COTTER

FORK

SECTIONAL VIEW OF GIB AND COTTER JOINT

ROD END

TAPER ON
THIS SIDE

COTTER

RECTANGULAR
SLOT

GIB

Fig. 4.24  

FORK END

GIB

FORK END

EYE END
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Dimensions of a Gib and Cotter Joint in terms of the side (s) of the rods to be connected.

Fig. 4.26

The figure 4.27 shows the exploded pictorial View of a Gib and Cotter Joint. 

Assemble these parts correctly and then draw the following views to scale 1:1.

(a) Front View, full in section 

(b) Right side view

(c) Top view.

Print title and scale used. Give six important dimensions.

Question:
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Answer: of fig (4.27)

Fig. 4.28

The figure 4.29 shows the detail drawings of different parts of a Gib and Cotter 

Joint for joining two square rods. Assemble all the parts correctly and draw the 

following views to scale 1:1

(a) Front view, upper half in section.

(b) Side view, viewing from the left hand side.

(c) Print title, scale used and draw the projection symbol. Give '6' important 

dimensions.

Question:
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DETAILS OF A GIB AND COTTER JOINT   

FIG: 4.29
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Answer of fig 4.29
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Exercise: The two views of a Gib and Cotter Joint are given. Disassemble the parts as give 

below: Fig : 4.31

(a) FORK END

(i) Front view upper half in section and top view without section.

(b) EYE END

(i) Front lower half in section and top view.

(c) GIB

(i)    Front view and top view

(d)    COTTER

(i)    Front and top view.

Print headings of the above views and scale used. Draw projection symbol. Give six 

important dimensions. 
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Fig 4.31 
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Exercises 

Q.1. What is cotter?

Q.2. What are dimensions of a cotter in terms of the diameter of the shafts to be joined?

Q.3. Why clearance is necessary in a cotter joint?

Q.4. What do you understand by the self locking of the cotter?

Q.5. Why a Gib is used along with a cotter in a Gib and cotter joint?

Q.6. Where knuckle joint is used?
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Machines use various parts which are joined in several ways for the machine to function as whole. 

We have learnt about some devices like fasteners (temporary & permanent) and some simple 

joints to join two rods in the previous chapters. Let us now learn some more miscellaneous joints 

which are commonly used, viz.

(a) TIE-ROD JOINT/TURNBUCKLE

(b) FLANGED PIPE JOINT  

In our day to day life, we may come across rods/machine parts which are subjected to push and 

pull and this joints need to be tightened or loosened as in the case of wires of electric poles, 

cables, a sailboat's standing, rigging wires or even in boxing rings.

5.1 TIE-ROD JOINT

 

CHAPTERCHAPTER 5
TIE-ROD AND PIPE JOINTS

(a) In cables/ guy wires (c) In boxing rings 

USE OF TURNBUCKLE
 Fig.5.1 

(b) In electric poles.
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In such cases, an adjustable joint known as 'turnbuckle' is used. It serves as a joining device 

between the ropes and the posts or rods.

COMMERCIAL TYPE TURNBUCKLE.

Fig 5.2 

The 'turnbuckle' consists of an elongated metal tube (body) which is cylindrical in shape 

and has tapered ends. Its central portion has a slot to aid tightening and loosening of rods 

by tomy bar. Each tapered end of the body has threaded holes with opposite internal 

screw threads, i.e. Right hand (RH) threads at one end and left-hand (LH) threads at the 

other, as shown in Fig 5.3 (a)

5.1.1 FEATURES:

DETAILS OF A TURNBUCKLE 
Fig 5.3 

Central Slot

LH Internal
Screw Threads

RH Internal
Screw Threads

Tapered End
(a) Body

LH

RH

(c) Right - hand Threaded Rod(b) Left - hand Threaded Rod
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(We have discussed about the conventional representation of screw threads (RH & LH) in the 

previous chapter, refer section 3). 

Even the two rods / ring bolts have threads of opposite hand, which are screwed in and out of the 

body simultaneously to adjust the pull/ push (tension) or length, without twisting the wires or 

attached cables. 

ASSEMBLY OF A TURNBUCKLE (PICTORIAL VIEW)

Fig 5.4 

Now, let us understand their orthographic views, with the help of an example and move on 

to assembly of different parts of the `Turnbuckle' and then drawing of the required 

sectional views.

The fig 5.5 shows details of the parts of a Turnbuckle. Assemble these parts 

correctly and then draw its following views to scale 1:1, inserting 50mm 

threaded portion of each rod inside the body of Turnbuckle.

(a) Front view, upper half in section.

(b) Top view.

(c) Side view as viewed from left.

Write heading and scale used. Draw projection symbol. Give important 

dimensions. 

5.1.2 Orthographic views

Example 1

ROD END (RH)

ROD END (LH)

SOCKET / BODY
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Fig 5.5 

The above fig 5.5 shows orthographic views of different parts of a ̀ Turnbuckle". 

Let us assemble them correctly to obtain/ draw the required views.

The internal diameter of threaded holes of the body and diameter of the rods are 

same, so the LH (Left-hand) Threaded rod will be fitted from the left- side of the 

body and similarly the RH Threaded rod from the right side.

(1) Only 50mm of the threaded portion of the rods will be inside the turnbuckle, the 

remaining 30mm portion will be shown outside the body as can be seen in the 

Fig. 5.6 below.

Solutions:

Point to remember :

150
Ø

 2
5

20 10

Ø
 2

5

10 20

2
2

1
4

1
4

32

SEC. SIDE VIEW

Ø50

M 12

SEC. FRONT VIEW

M 12X2 LH

80

FRONT VIEW

M 12X2 RH

80

FRONT VIEW

UPPER HALF SECTIONAL FRONT VIEW

Ø
 2

5

20 10

150

10 20

1
4

30

2
2

50 3050

M 12
Ø 50

32

LEFT SIDE VIEW

M 12x2 LH M 12x2 RH

A

A

TOP VIEW

TURNBUCKLE 
SCALE  1:1

ASSEMBLY OF A TURNBUCKLE  (ORTHOGRAPHIC VIEWS)

Fig 5.6 

DETAILS OF A TURNBUCKLE
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(2) It can also be noticed that the width of the edges of the slots can be obtained 

from the side view.

(3) In the sectional front view, the rods need not be locally sectioned as no intricate 

inner details are present, as in the previous chapter. 

Let us consider another example, and draw the orthographic views of the assembled 

parts.

The fig 5.7 shows the details of the parts of a Turnbuckle. Assemble these parts 

correctly, and then draw its following views to scale 1:1, inserting 60mm 

threaded portion of each rod inside the body of the Turnbuckle.

(a) Front view, lower half in section.

(b) Side- view as viewed from the right.

Print title and scale used. Draw projection symbol. Give six important 

dimensions. 

Example 2:

DETAILS OF A TURNBUCKLE
Fig 5.7 
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Solution:

Exercise 5.1

In the fig 5.7 given, orthographic views of the parts of a Turnbuckle" are shown. 

Let us assemble them correctly and obtain the orthographic views as shown 

below in fig 5.8

ASSEMBLED ORTHOGRAPHIC VIEWS OF A TURNBUCKLE.

Fig 5.8 

1. Figure 5.9 and 5.10 shows the disassembled views of the parts of a Turnbuckle. 

Assemble the parts correctly, and then draw the following views to scale 1:1, 

keeping the same position with respect to HP and VP: 

(a) Half sectional elevation, upper half in section.

(b) Plan.

60
80

25 15 2515

180

60
80

Ø 30 LH THREADS Ø 30 RH THREADS
Ø60

FRONT VIEW (LOWER HALF IN SECTION) 
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30 15 3015120
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X

X
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RH SIDE VIEW

Ø
 3

0
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 4

0
 

SCALE 1:1

LEFT SIDE 
VIEW

FRONT VIEW UPPER HALF IN SECTION

Ø20 A

A

(a) TURNBUCKLE
Fig 5.9 
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ORTHOGRAPIC VIEWS OF DETAILS OF A TURNBUCKLE 
Fig.5.10

Print the title and scale used. Give six important dimensions.

Those long hollow cylinders or 'pipes' are a regular feature, be it the pipes that bring water from 

treatment plants to your home or the drainage pipes or even the roadside long gas pipe-line.

5.2 PIPE-JOINTS

125

Ø 20  LH

(b) ROD-A

125

Ø 20 RH

(c) ROD-B

LH SIDE VIEW

(a) A GAS PIPELINE

FRONT VIEW

FRONT VIEWRH SIDE VIEW
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Fig 5.11

Since ages, we know pipes have been extensively used as carriers of fluids like water, oil, steam 

gas, waste, for water supply systems, oil refineries, chemical plants, sewage piping system etc. 

And these pipes may be made of different materials like cast-iron, steel, wrought iron, plastic or 

concrete as per the requirement; but they "can't be made of a desired length" for a particular use, 

due to constraints of manufacturing, transportation, storing and handling difficulties. So pipes of 

standard length are taken and joined together, depending upon the material and purpose for 

which it is used. 

The most common among them is the 'Cast Iron Flange Joint' which we will discuss in detail.

 As the name suggests, this type of joint is used for cast-iron (C.I.) pipes, which are usually 

of large diameter not less then 50 mm and used mostly for low-pressure applications, such 

as underground sewer pipes, water and gas lines and drainage in buildings. We can also see 

this type of joint in the water outlet pipes installed in several schools as a fire safety 

measure.

(a) Gas Production Plant (b) Water Pipe

Fig. 5.12 

5.2.1 CAST-IRON FLANGE PIPE JOINT

(b) Discharge from a factory (c) Drinking from a water pipe

USES OF PIPES

 

SOME APPLICATIONS OF FLANGE JOINT  
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5.2.1.1  FEATURES:

In this type of joint, both the hollow cylindrical pipes have a projected circular ring/ 

flared rim on their ends, which is known as 'flange', as shown in fig 5.13. It serves to hold 

the pipe in place, give it strength and also attach to another flange. The flanges are made 

thicker than the pipe-walls for strength. Greater strength may be required when pressure 

is high; so the thickness of the pipe-walls is increased for short lengths in steps, as 

indicated in the fig 5.13. We also know pipes carry liquids and gases and they need to be 

tight and leak-proof. In order to do so, a mechanism similar to the one, we use in pressure 

cookers is utilized i.e., here also we have a similar thin circular packing ring/gasket of soft 

material, such as Indian rubber, canvas etc. coated with red lead. This is placed in 

between the faces of the two flanges. For perfect alignment, these faces are machined at 

right angle to the axes of the pipes. Then these flanges with the gasket in between are 

connected together by means of nuts and bolts which are fitted through the holes in the 

flanges. (The bolts and nuts may be square-headed or hexagonal-headed in shape.)

RUBBER GASKET

PACKING MATERIAL

(b) GASKET

THICK FLANGE WALLS

INCREASED THICKNESS OF 
WALLS IN STEPS

RIGHT
FLANGE (C.I.)

(c) RIGHT FLANGED PIPE

4 HOLES 
(TO ACCOMODATE
4 BOLTS & NUTS)

LEFT
FLANGE
(C.I.)

(a) LEFT FLANGED PIPE

(e) NUT

HEX, NUT (4 OFF)

SQ. HEADED BOLT (4-OFF)

(d) BOLT

DETAILS OF A FLANGE PIPE JOINT (HALF SECTIONAL PICTORIAL VIEW)
Fig. 5.13 
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Thus, it can be seen that flange joints help in easy and fast disassembly to withstand 

higher pressures.

ASSEMBLY OF CAST - IRON FLANGED JOINT 

(HALF IN SECTION - PICTORIAL VIEW)

Fig. 5.14

Let us now understand the orthographic views of different parts of the Flanged Pipe Joint 

and learn to assemble them correctly. And then draw the sectional view & other 

orthographic views of the assembly.

Figure 5.15 shows the details of the parts of a Flanged Pipe Joint. Assemble these 

parts correctly and then draw to scale 1:1, its following views:

(a) Front view, upper half in section. 

(b) Side view, as viewed from left.

Write heading and scale used. Draw projection symbol. Give six important 

dimensions 

5.2.1.2 ORTHOGRAPHIC VIEWS

Example 1:

4 HEX. NUTS 
FASTENED WITH
4 SQ. BOLTS

LEFT FLANGE (C.I.)

RIGHT FLANGE (C.I.)

GASKET (RUBBER)
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DETAILS OF A FLANGED PIPE JOINT

Fig 5.15

In the figure 5.15, the front view of all the parts of the Flanged Pipe Joint are 

shown. Let us assemble these parts as learnt in the previous section.

1. As discussed earlier, the gasket is placed between the two flanges. (It can be 

seen, the inner diameters of all the three parts i.e. the two flanges and the 

gasket are same (Ø62) and all will be in a line.)

Solution:
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P.C.D. AT EQUAL  ANGLES
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ASSEMBLY OF A  FLANGED PIPE JOINT
Fig 5.16

2. Then, the four square (SQ) headed bolts are fitted in the holes as shown in the 

flanges centrally; the distance between the axes of holes being Ø106 (PCD). (It 

can be seen, the holes are of Ø12 and the bolts & nuts have diameter 10mm, so a 

gap (clearance) of 1mm is present around and is shown in the top and bottom of 

the shank of the bolt, placed in the holes, in the front view.) Refer Fig 5.16.

3. Since, sectional front view (upper half in section) is asked, so both the flanged 

pipes are sectioned in opposite directions, as they are different machine parts. 

The gasket, being a thin section, may be shown entirely black as per SP-46 :       

(2003) BIS specifications (10.2.3). Notice the cross-section of the pipe (to 

represent a hollow cylindrical section.)

4. In the side view, which is a complete view, all the bolts and nuts (bolt head in 

hidden lines) are shown on the ring of diameter 106, i.e. PCD (pitch circle 

diameter).

M 10 10 12 3 12

42 20

8

R3

R20
Ø 132

Ø 74

A
4 HOLES  Ø 12

ON PCD = 106

Ø 90

Ø 80

Ø 62

A

LH SIDE VIEWTOP HALF SEC. FRONT VIEW

SCALE 1:1

(THREADED 
LENGTH = 20)
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Let us consider another example, to understand the assembled views correctly.

Fig 5.17 shows the details of a Flanged Pipe Joint. Assemble these parts 

correctly, and then draw the following views to a scale full size:

(a) Front view, showing bottom half in section

(b) Side view as seen, from the right.

Print title and scale used. Draw the projection symbol. Give important 

dimensions.

DETAILS OF A FLANGED PIPE JOINT 

Fig. 5.17 

Example 2
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Solution:

Exercise 5.2 

In the above given fig 5.17, the orthographic (front) views of different parts are 

given. Let us assemble them properly and then draw the required views, as 

shown in the fig 5.18

ASSEMBLY OF A FLANGED PIPE JOINT
Fig 5.18 

Figure 5.19 shows the details of parts of the Flanged Pipe Joint. Assemble these 

parts correctly and then draw the following views to full-size scale:

(a) Upper half sectional front view 

(b) Left-hand side view.

Print title and the scale used. Draw the projection symbol. Give six important 

dimensions.
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X

DETAILS OF A FLANGED PIPE JOINT
Fig 5.19
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WHAT HAVE WE LEARNT

1. Turnbuckle/Tie-rod Joint is an adjustable temporary joint, which connects the ends of 

two rods axially when they are subjected to push/pull (tensile) forces.

2. It consists of:

(a) Body:  A hollow cylinder with tapered ends having threaded holes & a central 

slot. 

(b) Left-hand (LH) threaded rod: The rod end as left-hand threads.

(c) RH-threaded rod: This rod end has opposite hand threads (i.e. right-hand screw 

threads)

3. The threaded rod ends are screwed in or out of the body to tighten or loosen the joint or 

adjust the length.

4. Turnbuckle is used in the guy ropes, wires of electric poles, rigging wires of ship, wrestling 

rings etc.

5. 'Pipes' are used to transfer liquids or gas from one place to another, and are made of 

various materials like cast iron, steel, copper, concrete, plastic etc.

6. Pipes are connected to each other in different ways; known as 'Pipe Joints' to increase the 

length or to connect two different fittings.

7. Several type of pipe joints are available, which depend upon the material and type of 

service.

8. 'Flange Pipe Joint' is used to connect large diameter pipes, especially cast-iron pipes.

9. It consists of:

(a) Flanged pipes: The pipes have integral flared rim at the ends (flange) and may 

have thicker walls in steps for strength.

(b) Gasket: A circular thin ring of soft material, placed between the flanges to keep 

the joint leak-proof.

(c) Nuts & bolts: Used to fasten the two flanges. May be hexagonal or square 

headed. 

10. The two cast iron pipes with integral flanges are connected together by means of bolts and 

nuts, and the gasket/packing material in between the flanges, to keep it tight & leak-

proof.

11 Flange Pipe Joint can be seen in underground water system, gas lines, drainage systems 

etc.
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Shafts as we have learnt in the previous chapters, mechanical/machine parts that are commonly  

used to transmit power from one end of the machine/unit to another. But what, if these ends are 

distance apart. Moreover the shafts are made of limited lengths for ease of transport arts, so in 

such a case, we would connect the shafts to form a long transmission shaft, as we have done in 

case of joints in the earler chapter. 

Similarly Even in case of power transmission between different machine to unit, as seen, between 

a motor and a generator or pump, the shafts need to be joined together a to transmit rotary 

motion between shafts of same unit, as well as of different machines / unit. And to do so, we have 

devices known as "couplings" which are used to "join two shafts".

(a) In an automobile (b)  under a locomotive 

 (Connecting shafts of Different machines)     (Connecting shafts of the same unit)

Fig. 6.1 

Several types of couplings are available depending upon the type of transmission and relative 

position of the shaft. In this book, we will be discussing only the widely used type i.e. Flange 

Coupling.

 

 

SHAFT COUPLINGS 

CHAPTER 6

SHAFT COUPLINGS
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6.1 FLANGE COUPLINGS

This is a standard form of coupling and is extensively used. It can be seen in large power machines 

and is used for heavy loads.

It is classified into two types depending upon its shape: 

a. Unprotected Flange Coupling

b. Protected Flange Coupling.

(a) Unprotected (b) Protected

Fig 6.2 

Let us study these type of Flange Couplings in detail.

As the name suggests, this type of coupling also has flanges (projected rim ) and resembles the 

Flange Pipe Joint learnt in the previous chapter. Let us know more about its parts and see, why it 

is called as 'unprotected'.

Fig 6.3 

6.1.1   UNPROTECTED FLANGE COUPLING

DIFFERENT TYPES OF FLANGE COUPLINGS  

THE UNPROTECTED FLANGE COUPLING CONNECTS 

THE SHAFTS FROM A PUMP TO THAT OF A ENGINE 

151

SHAFT COUPLINGS 
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6.1.1.1  Features:

The Unprotected Flange Coupling has two similar cast iron flanges, ( left & right ) with the 

shape similar to the flanges in the 'flanged pipe joint'. But these flanges have keyways in 

the hubs, so that the ends of the shafts to be connected can be keyed to the flanges with 

separate rectangular sunk type keys. Even the shafts also have keyways, which are 

assembled at right angles, so that the key of one shaft does not slide into the other. These 

keys are usually driven from inside faces of the flanges for easy fitting.

Fig 6.4 

Here also, the faces of the flanges are kept at right angles to the axis for proper alignment. 

Now, to get the perfect alignment of shafts, one of the flanges may have a projected 

circular extension on the outside and thus the other flange will, have a corresponding slot 

/ recess. This gives the flanges a perfect fit and this kind of arrangement being similar to 

the spigot and socket joint, is termed as 'spigot and socket centring'. There may also be 

some clearance (gap) between this kind of fit, to adjust the shaft.

The faces of the two flanges are then held together with the help of bolts and nuts (4 or 

more ). These may be square headed or hexagonal headed. The bolts should be an exact 

fit, so that the power can be transmitted properly from one shaft and flange to another.

4 HOLES

4 holes to accomodate 
4 Bolts & Nuts

KEY WAY (Shaft)

SHAFT (M.S.)

KEY  (M.S.)  (2-OFF)
(Rectangular Sunk-Taper)

LEFT - FLANGE (C.I)

HEX. BOLT & NUT
4-OFF

KEY WAY 

(Flange)

RIGHT

FLANGE (C.I.)

KEY WAY (Shaft)

KEY WAY 
(Hub of 
Flange)

SHAFT (M.S.)

DETAILS OF AN UNPROTECTED FLANGE COUPLING 

(HALF SEC. PICTORIAL VIEW)  
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It can also be noticed, as shown in Fig. 6.5 that the bolt and nuts lie outside, (exposed) and 

during rotation of shafts, as well as flanges, they are not visible to the workers, and thus 

might hurt them or their clothes, may get entangled. Hence this flange coupling get the 

name as Unprotected Flanges Coupling.

Fig 6.5 

To avoid such mishaps, the shape of the flange is slightly modified, which will be discussed 

further in the next type of flange coupling.

With the help of an example, let us learn to assemble the different parts of the 

'Unprotected Flange Coupling' and draw the required orthographic views, including the 

sectional view. 

Fig 6.6 shows the details of an 'Unprotected Flange Coupling'. Assemble the details 

and draw the following views of the assembly using scale full size. 

a. Front view, top half in section. 

b. Left side view.

Print title and scale used. Draw the projection symbol. Give important dimensions 

In fig 6.6, the orthographic views of different parts are shown. Let us assemble 

them as learnt and then draw the orthographic views.

6.1.1.2 Orthographic Views  

Example 1:

Solution:

SHAFT 1

LEFT FLANGE
(C.I.)

RIGHT FLANGE
(C.I.)

SHAFT 2
TAPER KEY
(at right angles to 
the other key)

(Assembled)
HEX. BOLT AND NUT

(4 OFF)

TAPER KEY
(inside the keyway)

ASSEMBLY OF AN UNPROTECTED FLANGE COUPLING 

(HALF IN SECTIONAL PICTORIAL VIEW)              
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(i) It can be seen flange is given as (2-OFF), i.e. two flanges of same dimensions. 

Similarly, the shafts, keys and even bolts and nuts have same dimensions.

Fig 6.6   

(ii) Also note, the two flanges are arranged in a socket and spigot arrangement with a 

recess / extension of 2 mm.

(iii) Even the keys are rotated at right angles to each other. One is placed on top of the 

shaft and the other near the axis, centrally. Also notice, the width of the keys 

drawn in the front view vary as shown in fig 6.7.

(i) The keys may not be more than 3 mm beyond  the bosses of the flanges and the 

keyways need not extend more than 15 mm beyond the ends of the keys.

SIDE VIEW

6 2

Ø
2
5

FRONT VIEW

SHAFT (2-OFF)

KEY (6x4) (2-OFF)

TAPER 1:100

A

Ø100

Ø6, 4 HOLES ON 75 PCD

LH SIDE VIEW 
FLANGE (2 OFF)

HALF SEC. FRONT VIEW

2

Ø25

Ø
5
0
 

28

12

M
6

6 4

Ø
4
0

34

A

HEX. HEADED BOLT AND NUT (4 OFF)

DETAILS OF AN UNPROTECTED FLANGE COUPLING 
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ASSEMBLED VIEW OF AN UNPROTECTED FLANGE COUPLING.   
Fig 6.7 

Let us consider another example and draw the assembled views properly.

Fig 6.8 shows the parts of an Unprotected Flange Coupling ( having socket and 

spigot arrangement). Assemble these parts correctly and then draw the following 

views to a scale full size:

a. Front view, upper half in section

b. Side view, as seen from right.

Print title and scale used. Draw the projection symbol. Gives important 

dimensions. 

Example 2 :

A

4

A

Ø6 4 NUTS
ON 75 PCD

LH SIDE VIEW

6

FLANGE 'A'

SEC. FRONT VIEW

40 40

12 12

6 4

TAPER 1:100

SHAFT 'A' SHAFT 'B'

6Ø
1
0
0

Ø
7
5

Ø
5
0

Ø
2
5

FLANGE 'B'

SCALE 1:1
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DETAILS OF AN UNPROTECTED FLANGE COUPLING. 
Fig 6.8 

Similar to the previous example, we will assemble the various parts correctly and 

then obtain the required orthographic views, including the sectional view as 

shown in the below fig 6.9.

Solution:
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Ø
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Ø
5
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Ø
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0

Ø
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Ø

3
0

Ø
8
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45

7.
5
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40 40

5

3

Ø
4

0

8

HEX. NUTS (4-OFF)

KEYWAY  7.5X5

SHAFT-B

NOTE : 
R-3 is to be used for 

All Fillets and Rounds

FLANGE - AHEX. BOLTS (4-OFF)

SHAFT - A

KEYS (2-OFF)

FLANGE - B

A

A
Ø110

5

Ø 80

SIDE VIEW

40 40

15 15

45

7
.5

Ø
 3

0

40

FRONT VIEW (upper half in section)

Scale 1:1

ASSEMBLED VIEWS OF AN UNPROTECTED FLANGE COUPLING  
Fig 6.9. 

Ø
8
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Exercise 6.1

6.1.2 Protected Flange Coupling

Fig 6.10 shows details of an unprotected Flange Coupling. This figure shows one view, each 

of the part no. 1, 2 and 3 and two views of part no.4. Draw to a scale 1:1, the following 

orthographic views. 

a. Elevation, upper half in section

b. Right hand side view, without section.

Show the dimensions properly. Print title and scale used and draw the projection symbol.

DETAILS OF AN UNPROTECTED FLANGE COUPLING 

Fig 6.10 

We know, the pervious type of flange coupling (Unprotected) has a shortcoming which is 

overcome in this type of Flange Coupling. To do so, we need to shield/cover the protruding 

nuts or bolt heads. And this can be done by slightly altering the shape of the flanges. So the 

flanges have a flared and flattened rim i.e. a projected outer ring (shroud) as shown in the 

figure. This overhangs over the bolt heads and nuts and thus minimizes accidents and 

ensures safety, Hence it is named as a 'Protected Flange Coupling'.
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PROTECTED FLANGE COUPLING IN A DIESEL ENGINE 
Fig 6.11 

This type of coupling may be sometimes used as belt pulley.

The 'protected' type Flange Coupling contains the same parts and is assembled in the same 

way as an 'Unprotected type Flange Coupling'. The only difference lies in the shape of the 

flange with its projected ring (shroud) as shown in fig.6.12. 

6.1.2.1 Features      

 EXPLODED VIEW OF DETAILS OF A PROTECTED 
FLANGE COUPLING (HALF IN SECTION)

Fig 6.12

SHAFT-1 (M.S.)

4 HOLES

KEY WAY (Shaft)

KEY (M.S.)  2-OFF

HEX. BOLT & NUT (M.S.) 4-OFF

Shaft-2 (M.S.)

KEY WAY

KEY WAY 

BOSS

SOCKET

SHROUDSPIGOT 

RIGHT
FLANGE (C.I.)

LEFT - FLANGE
C.I
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ASSEMBLED PICTORIAL VIEW OF A PROTECTED PLANGE 
COUPLING (HALF IN SECTION) 

Fig.6.13 

Let us learn to assemble different parts of a 'Protected Flange Coupling' and draw the 

respective orthographic views, with the help of an example:  

fig 6.14 shows details of the parts of a 'protected typed flange coupling'. Assemble 

the parts correctly and then draw the following views to scale full size:

a. Half sectional front view (upper half in section). 

b. Side view, as seen from left. 

c. Print title and scale used. Draw the projection symbol. Give dimensions.

6.1.2.2 Orthographic Views    

Example 3:

LEFT 
FLANGE RIGHT

FLANGE

SHROUDSOCKET

BOLT 
AND NUT

SPIGOT
SHAFT-2

TAPER KEY

SHAFT-1

DETAILS OF A PROTECTED FLANGE COUPLING   
Fig 6.14 
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Solution: Details of the Protected Flange Coupling are shown in Fig 6.14. Let us assemble 

them properly and draw the required orthographic views.

1. Here also, it can be seen that the flanges have 'spigot and socket arrangement'.

2. The parts are assembled in the similar manner as we had done for the questions 

based on 'Unprotected Flange Coupling'.

3. The only variation which can be seen here is that bolt and nut are not visible in the 

lower half which is without section in the front view.

4. The side view also has an extra circular ring for the 'shrouded flanges.

ASSEMBLY OF A PROTECTED FLANGE COUPLING 

Fig 6.15 

38 38

21 21

1
5

5

4

75
D

IA
.

4
8

 D
IA

.

1
3

8
 P

C
D

9
3

 D
IA

.

1
8

9
 D

IA
.

158

FRONT VIEW (UPPER HALF IN SECTION)

8

12

LH SIDE VIEW  

Scale 1:1

1
2

3



ENGINEERING GRAPHICS 161

SHAFT COUPLINGS 

Let us take another example, and draw the required assembled views.

Figure 6.16 shows details of the parts of a Protected Flange Coupling. Assemble 

these parts correctly and draw the following views to scale full- size:

a. Elevation. Top - half in section 

b. End view, as seen from right. 

Print title, scale used. Draw the projection symbol. Give main dimension.

Example 4:

FLANGE - B
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1
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1
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TAPER  1:100 

16 44
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M16

HEX HEADED BOLT AND NUT
(4-OFF)

DETAILS OF A PROTECTED FLANGE COUPLING    
Fig 6.16 
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Solution:       Let us assemble the different parts and draw required views in the similar manner 

as done in the previous example. 

A slight variation is seen in the spigot and socket arrangement. It can be seen that a 

gap Clearance of 3 mm is present between them as shown in fig 6.17)

ASSEMBLY OF A PROTECTED FLANGE COUPLING  

Fig 6.17 
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Exercise 6.2

1. FIG 6.18 shows the details of the parts of a 'Protected Flange Coupling'.  Assemble 

them correctly and draw the following views to scale 1:1. 

a. Half - sectional Front view, lower half in section 

b. Left hand side view

Print the title and scale used. Draw the projection symbol. Give important dimensions 
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WHAT WE HAVE LEARNT

1. Coupling are devices used to join two shafts end to end. This may be done to increase the 

length of the shaft or to connect shafts of different machines.

2. Flange Coupling is a type of shaft coupling which is widely used. 

3. 'Flange Coupling' uses two 'Flanges' (one for each shaft), fixed with keys (sunk taper) and 

joined with bolts and nuts (square or hexagonal).

4. There are two type of Flange Coupling 

a. Protected

b. Unprotected.

5. 'Protected Flange Coupling' is Provided with an extended protruding ring in the flange to 

cover the heads of bolts & nuts, to avoid any injury from them while rotating.

6. A step of 2-3 mm on one flange and groove in the other (Spigot and socket arrangement) is 

also provided for good alignment. 
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7.1 INTRODUCTION

In every machine or toy, we use power to operate and perform its function. This power is obtained 

mostly by the motor, run on electricity or battery. To transfer the power from the motor to the 

operational part of the machine, we use a combination of pulleys and belt (flexible connector). 

Pulleys are used in very small sizes to be fitted in wrist watches and tape recorders, as well as 

quite big in size as in ships. 

The pulley used, with the motor shaft is called driver and with machine shaft is called driven. The 

size of driver and driven pulleys define the ratio of speed transferred as reduced or increased. If 

both the driver and driven pulley are of same diameter then the speed of the shaft / spindle will 

be same, if driver is of small diameter with respect to driven then the speed will be reduced at 

operating shaft and vice versa. 

CHAPTER 7
PULLEYS

TYPES OF PULLEYS  
Fig 7.1 

PARTS OF A PULLEY 
Fig 7.2 

HUBKEY WAY

WEB

RIM
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Outer cylindrical surface of the pulley used to hold 

the belt is called RIM, while the inner cylindrical 

part to be mounted on the shaft is called HUB. The 

RIM and the HUB are joined together with solid 

web or spokes or splines depending upon the size 

of the pulley. In the pulleys of diameter up to 200 

mm a solid web is provided. The pulley is attached 

to the shaft either by the key or by a set screw of 

the suitable size and type.

The driver pulley and driven pulley are connected 

with different type of endless belts i.e. Flat Belt, 

Rope Belt, V-Belt etc. The material of the belt 

must be strong in tension yet flexible and 

relatively light in weight i.e. canvas, leather, 

rubber and so on. 

Pulley - drive is very easy to install and require 

minimum maintenance. The power is transmitted 

from one shaft to another by means of friction 

between the belt and the rim. The losses in power 

transmission are negligible in V-belt pulley rather 

than flat-belt pulley. However power transmission 

capacity reaches its limit when the belt starts to 

slip. 

Now we understand that pulleys allow us to 

1. Lift loads up, down and sideways.

2. Rotate things at different speeds.

Pulleys are classified as follows :

FLAT BELT DRIVE

V-BELT DRIVE

ROPE DRIVE
Fig 7.3

Pulleys 

Type of Belt
No. of 

Groove

Flat-Belt

Pulley

Rope

Pulley

Single Groove 

Pulley

Double Groove 

Pulley

Multiple Groove 

Pulley

V-Belt

Pulley
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So pulley is a simple machine used in our day to day life to complete the work with less efforts. In 

this class we will study Flat Belt and V-Belt pulleys, upto 200 mm diameter in detail.

The rim of the flat belt pulley is not flat it is slightly 

convex and this is known as the crowning. Actually the 

rotating belt around the pulley has a tendency to rise to 

the highest point of the rim. In case of a flat rim, there 

are chances of the slipping off of belt along the side of 

the pulley. But the crowning (convex curvature) tends to 

keep the belt in the middle of the rim.

The pulley is rigidly held to the shaft by key. The keyway 

is cut with half thickness in  hub and half in shaft. The 

hub is having thickness to bear the rotational torque of 

pulley. The out side of the hub and the inside of the rim 

are slightly tapered to facilitate the removal of the 

pattern from the mould at the time of casting.

7.2 FLAT BELT (SOLID C.I.) PULLEY

SOLID WEB 
CAST IRON PULLEY 

Fig 7.3 
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2-CROWNING
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Fig 7.4 



ENGINEERING GRAPHICS168

PULLEYS

Example 1 :

Draw the following Orthographic Views of the properly assembled Solid C.I. pulley, shaft and 

Rectangular Taper Key. As shown in Fig 7.5 

(a) Front View, upper half in section. 

(b) Side View.

Write title and scale used. Draw projection symbol. Give '6' important dimensions.

Fig 7.5 

DETAILS OF A SOLID CAST IRON PULLEY

CROWN-3

Ø
1
4
4

Ø
1
2
6

Ø
11

8

Ø
5
0

Ø
5
8

74

4
t

5

TAPER 1:100

RECT. TAPER KEY

w

3

Ø 20

SHAFT

5

2

WALL : 6 THICK ONE HOLE Ø 10



ENGINEERING GRAPHICS 169

PULLEYS

Solution :

Exercise 1 :

Fig 7.6

The pictorial view of a Solid Web Cast Iron Pulley has been shown in Fig 7.4. Draw its following 

Views :

1. Front View with upper half in section.

2. Side View looking from left side.

Write title and scale used. Draw projection symbol. Give '6' important dimensions.

SOLID C.I. PULLEY

SCALE 1:1
ALL DIMS. ARE IN MM
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7.3 V- BELT PULLEY:

In the V- belt pulley, there is a wedge shaped groove ( V- groove 

) provided on the rim of pulley to carry the belt of V- shaped 

cross section. These are extensively used in our daily life as 

well as in industries due to the high efficiency in power 

transmission.

The endless belt of V- shape are specially made of rubber and 

fibre to withstand high tensile force. In general, a groove of 

40° is selected. But it must be adjusted in relation to the pulley 

diameter. The pictorial view of a V- belt pulley with single 

groove is shown in Fig 7.8. Detail of the V-groove along with the 

section are also shown in the figure for better understanding of 

it.

Fig 7.7

V- BELT PULLEY

SINGLE GROOVE  V-BELT PULLEY
Fig 7.8 

o
30

R6

Ø 200
Ø 168

Ø 128
Ø 96

Ø
60

R12

68

28
8

8

F

KEY WAY  15X5

o
30



ENGINEERING GRAPHICS 171

PULLEYS

Example 3 :

Solution :

Draw the Front View with upper half in section and Side View looking from left side for the 

Assembly of pulley shown in Fig. 7.8 with shaft and key of proper size. 

Write title and scale used. Draw projection symbol. Give '6' important dimensions.
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EXERCISE 4 : Fig 7.10 shows the orthographic views of a single groove V-belt pulley. Draw its 

following views with shaft and key of proper size :

(i) Front View, upper half in section

(ii) Side View looking from left side.  

Write title and scale used. Draw projection symbol. Give '6' important dimensions.
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