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Applied Mechanics (22203)

Distance Travelled by Effort

Velocity Ratio=—
Distance Travelled by Load
VR — 27 R
p

Where, R =Length of Arm or Radius of Wheel
p = Pitch of the screw.

VIII Experimental Set-up

R >/
/
lLever /f;
————————— Screw
Stand
d
Figure: Simple Screw Jack
IXResources required
Sr. Particulars Specification Quantity Remark
1 Simple Tablemounted 01 forGroup
Screw Jack Metallicbody, screw of 4 to
with a pitch of 5 mm Sstudents
carryingadouble
flangedturn

table of20 cm diameter.

X Procedure

1. Observe the machine carefully and identify the various components of machine.

Set the machine and check the reversibility of machine
Calculate friction in the machine at zero load.
Apply the load starting with smaller magnitude.

Sl
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5. Apply the effort for each corresponding load.

6. Record the observations of load and effort in observation table. Take at least five

readings.

7. Determine M.A., V.R., Efficiency, Ideal effort and Effort lost in friction for given screw

jack.

8. Plot graphs load against effort and load against efficiency.

XI Precautions to be followed

1.  Effort must be applied gradually.
2.  The reading must be taken and recorded carefully.

XII  Actual procedure followed(Use blank sheet provided if space not sufficient)

XIII Resources used

Broad Specifications

li?sr(r)l:r?e‘: M . Quantity| Remark
ake Details

1

2

3

XIIIV Precautions followed (To be written by students)

1.R=............. mm
2. P=............ mm
VRZZﬂ'R:
P
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Observation Table

Effort
Ideal
Sr. Load Effort M.A. Velocity | Efficiency Lost in
Effort
No. W ([N) PN) Ratio n(%) Friction
Pi(N)
P{(IN)
1
2
3
4
5
Sample Calculations:-
Ma—Load W _
Effort P
M.A.
Efficienc = x100% =
YO =—% o
P W _
V.R
P/_ =P B =
Law of machine is P =mW +C
Where,
P, —-P
m = Slope = —2—L =
W, =w,
C =Y intercept (i.e. Machine Friction) =............. N
XVI Results
1. The law of machine is P = (............. ) R0 K O YN
2. The average efficiency of machineis=................ %
XVII Interpretation of results
a) Machine is ...............
b) Friction loss is (i.e.Y- intercept = ......... )reduced by ............ the machine.

¢) The graph between load and effort is straight line which indicates...........

d) The graph between load and efficiency is curve which indicates.............
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XVIII Conclusions and Recommendations (if any)

XIX Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more such
questions so as to ensure the achievement of identified CO. Write answers of minimum three
questions.

. Write four field applications of screw jack.
. What is the maximum load lifting capacity of given screw jack?
. Can this machine is used to lift smaller loads?

1

2

3

4. Weather the given machine is reversible or not? Give reason.
5. Explain self locking condition is achieved? Is it advantageous?
6

. Which is modified version of inclined plane?

Space to Write Answers

Maharashtra State Board of Technical Education 23



Applied Mechanics (22203)

XX References / Suggestions for further Reading

;l(;' Title of Book Author Publication
Engineering Khurmi R.S. S. Chand & Co (p) Ltd. New Delhi 2016
1 | Mechanics Khurmi N. ISBN: 978-93-854-0194-7
> | Engineering Bhattacharyya | Oxford University press New Delhi 2014
Mechanics Basudeb ISBN-13:978-0-19-809632-0

XXI Suggested Assessment Scheme

Performance Indicators Wel%htage
(%)
Process related:15 Marks 60%
1 |Handling of the machine. 5%
2 |Determination of V.R. of machine. 10%
3 |Applying load and determine effort of machine. 20%
Identify the type of machine i.e. Reversible or self
4 ; 10%
locking.
5 |Calculation of parameters concerned. 10%
6 |Working in team. 5%
Product related:10 Marks 40%
1 |Error estimation. 5%
2 |Interpretation of result and graph. 10%
3 |Conclusions and Recommendations. 10%
4 |Answers to practical related questions. 10%
5 [Submission of report in time. 5%
Total: 25 Marks 100%

List of Student Team Members

Marks Obtained

Dated sign
of Teacher

as)

Process Related

Product Related
(10)

Total
(25)
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PracticalNo. 04: Worm and Worm Wheel

Practical Significance

Many times there is a need to lift the loads and depending upon the type of load, intensity of
load and other site conditions different lifting machines are used. Worm and worm wheel
machine is used to lift heavy loads with constraint of space. After performing this
experiment a Diploma Engineer will be able to decide the suitability of Worm and worm

wheel depending upon the given lifting situation.

Relevant Program Outcomes (POs) (from programme Structure)

PO 1- Basic knowledge
PO 2- Discipline knowledge
PO 3-Experiments and practice

PSO 2 — Equipment and Instruments: Maintain machine, equipment and instruments related
to Mechanical Engineering.

Relevant Course Outcomes (from course details)

Select the relevant simple lifting machine for a given purpose.

Practical Outcome

Use Worm and worm wheel machine to lift load.

Competency and Practical Skills
This practical is expected to develop the following skills for the industry identified
competency.
a. Measurement skill
b. Error estimation skill
c. Plotting graphs
Relevant Affective domain related
a. Follow safety practices and precautions.
b. Demonstrate working as a leader/a team member.

c. Maintain tools and equipment.

Minimum Theoretical Background

Worm and Worm Wheel: A worm is square-threaded screw and worm wheel is a toothed
wheel. Inthis machine, a worm and worm wheel are geared together maintaining their axes
at right angles to each other. An effort wheel or pulley is attached to the worm coaxially so

that effort can be applied through a rope wound over the pulley. A load is securely mounted
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coaxially on worm wheel and load is connected with a separate rope wound around the load

drum.

For single rotation of effort wheel, effort traverses a distance=nD. For an n- threaded worm,

worm pushes the worm wheel through one tooth during single rotation of effort wheel. If the

total number of teeth in a worm wheel is 7 push of one tooth means the load drum traverses

through (#/7) rotations.

Thus, when the radius of load drum is », distance moved by the load = 2nrx (n/T).

Therefore, the velocity ratio,

DT
VR — 7D _

272'7'[”} 2nr
T

Where,
D = diameter of effort wheel.

r = Radius of pulley.

7 = No. of teeth on the worm wheel.

VIII Experimental Set up

Effort wheel

Figure: Worm and Worm Wheel

Maharashtra State Board of Technical Education
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IX Resource Required

Sr. No. Particulars Specification Quantity Remark
1 Worm and Worm and worm wheel (walll 01 set for
Worm Wheel mountedUnitthreaded Group of 4 to
spindle,loaddrum, 5 students
effortwheel; with necessary
slotted
weights, hanger and thread).

X Procedure
1. Observe the machine carefully and identify the various components of machine.

2. Set the machine and check the reversibility of machine.
3. Apply the load on load drum starting with smaller magnitude.
4. Apply the effort to the effort wheel for each corresponding load.

5. Record the observations of load and effort in observation table. Take at least five
readings.
Measure the radius of the load drum and the radius of effort wheel.
Determine M.A., V.R., Efficiency, Ideal effort and Effort lost in friction.

Plot graphs viz. load against effort and load against efficiency.

XI Precautions to be followed

1. Effort must be applied gradually.
2. Overlapping of string should be avoided.

3. Lubricate the screw before starting the experiment.

XII  Actual procedure followed (Use blank sheet provided if space not sufficient)

XIII Resources used

;1(;,. 11;1 ;Tjrzi - Broad Speciﬁcatif)ns Quantity| Remark
ake Details
1
2
3
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XIV Precautions followed (To be written by students)

1. e, mm
2 T = i mm
3. T= ., No.
VR = DT =
2nr
Observation Table
Sr. Load Effort M.A. Velocity | Efficiency Ideal Effort
No. W (N) P (N) Ratio n(%) Effort Lost in
Pi (N) Friction
: PN ‘
2
3
4
5
Sample Calculations:
MA—Load W _
Effort P
M.A.
Efficienc = x100% =
y(77) VR 0
po W _
V.R
P, =P—-P =
Law of machine is P =mW +C
Where,
P, —P
m = Slope = —2—L=
W, =w,
C =Y intercept (i.e. Machine Friction) = ............. N
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XVI Results
1. The law of machine is P = (............. R Z20 S OO N

2. The average efficiency of machineis=................ %

XVII Interpretation of results(Give meaning of the above obtained results)

1. Machineis ...............

2. Friction loss is (i.e. Y- intercept = ......... ) reduced by ............ the machine.

3. The graph between load and effort is straight line which indicates

4. The graph between load and efficiency is curve which indicates

XVIIIConclusions and Recommendations (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more such

questions so as to ensure the achievement of identified CO. Write answers of minimum three

questions.
Write four field applications of worm and worm wheel.
2 Can this machine is used to lift heavy loads?

State the given machine is reversible or not. Give reason.

Space to Write Answers
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XX References / Suggestions for further Reading

13:;' Title of Book Author Publication
Engineering Khurmi R.S. S. Chand & Co (p) Ltd. New Delhi 2016
1 | Mechanics Khurmi N. ISBN: 978-93-854-0194-7
> | Engineering Bhattacharyya | Oxford University press New Delhi 2014
Mechanics Basudeb ISBN-13:978-0-19-809632-0

XXI

Suggested Assessment Scheme

Performance Indicators Wei%/l:;age
Process related:15 Marks 60%
1 |Handling of the machine. 5%
2 |Determination of V.R. of machine. 10%
3 |Applying load and determine effort of machine. 20%
4 Idenj[ify the type of machine i.e. Reversible or self 10%
locking.
5 |Calculation of parameters concerned. 10%
6 [Working in team. 5%
Product related:10 Marks 40%
1 [Error estimation. 5%
2 [Interpretation of result and graph. 10%
3 |Conclusions and Recommendations. 10%
4 |Answers to practical related questions. 10%
5 |Submission of report in time. 5%
Total: 25 Marks 100%

List of Student Team Members

Marks Obtained

Dated sign
of Teacher

Process Related

as)

Product Related

o)

Total
(25)
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Scale

X-axis -

Y-axis -
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Scale
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PracticalNo. 05-A: Single Purchase Crab

| Practical Significance
Many times there is a need to lift the loads and depending upon the type of load, intensity of
load and other site conditions different lifting machines are used. Single Purchase Crab
machine is used to lift heavy loads with constraint of space. After performing this
experiment a Diploma Engineer will be able to decide the suitability of Single Purchase
Crab based on the given lifting situation.

I Relevant Program Outcomes (POs) (from programme
Structure)

PO 1- Basic knowledge
PO 2- Discipline knowledge
PO 3- Experiments and practice

PSO 2 — Equipment and Instruments: Maintain machine, equipment and instruments related
to Mechanical Engineering.

III Relevant Course Outcomes (from course details)

Select the relevant simple lifting machine for a given purpose.

| \Y% Practical Outcome

Use Single Purchase Crab machine to lift heavy load.

A\Y Competency and Practical Skills

This practical is expected to develop the following skills for the industry identified
competency.

a. Measurement skill
b. Error estimation skill
c. Plotting graphs

VI Relevant Affective domain related
a. Follow safety practices and precautions.
b. Demonstrate working as a leader/a team member.

c. Maintain tools and equipment.

VII Minimum Theoretical Background
Single Purchase Crab: Crab and winch are machines used for hoisting heavy loads

applying smalleramount of effort. These machines use gear systems in order to augment
velocity ratio. Depending on the number of gear assemblies, crab and winch systems can be

classified into two types single and double purchase crab.
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In single purchase crab, one set of gears, one pinion of teeth T; and one spur wheel
of teeth T, are deployed. The pinion is fixed coaxially with the effort axle and effort pulley.
Generally a rope is wound around the effort wheel of diameter D through effort is applied.
Effort then moves the pinion and thereby the spur wheel gets rotated. As the spur wheel is
mounted coaxially with the load drum of diameter d, the load drum will get rotated. A

strong rope is attached with load drum, at the end of which load is connected. Thus the load

is lifted by the rotation of the effort wheel.

For a single rotation of effort wheel, distance travelled by effort= zD. For single
rotation of pinion, spur wheel and thereby the load drum rotate= 7,/7, times. So

displacement of load= zd x (T1/T>)

Hence, Velocity Ratio =

Where,

5

1

D =Diameter of effort wheel.

d = diameter of load drum.
T,= No. of teeth on pinion wheel.
T>= No. of teeth on spur wheel.

VIII Experimental Set-up

— M1
Filll|
[ Pinion/T
[ < Effort axle
D
| By I e ¥
|
5 <\ Load drum J
| Effort pulley y
i AR
vi v
p 7
Spur wheel/T,
Figure: Single Purchase Crab
IX Resources required:
13:;'- . Particulars Specification Quantity . Remark
Single Purchase Crab winch
(Tablemounted heavy
Castiron body. The effort 01 f
Single wheelis of C.I. material of 25 or
1 . Group of 4 to 5
Purchase Crab cmdiameter mounted on a 4
shaftof about 40mm dia. On students
thesame shaft a geared wheel
of15 cm diameter.
37

Maharashtra State Board of Technical Education



Applied Mechanics (22203)

X Procedure

1.
2.

8.

Observe the machine carefully and identify the various components of machine.

Set the machine and check the reversibility of machine. Also calculate friction in
machine at zero load.
Apply the load starting with smaller magnitude.

Apply the effort for each corresponding load.

Record the observations of load and effort in observation table. Take at least five
readings.

Measure the radius of effort wheel and load drum. Count number of teeth on
pinion gear and spur wheel.

Determine M.A., V.R., Efficiency, Ideal effort and Effort lost in friction for given
Single Purchase Crab.

Plot graphs load against effort and load against efficiency.

XI Precautions to be followed
1. Effort should not be pulled suddenly.

2. Friction in pulley should be less.

3. String should not be extensible and weightless.

4. Any overlapping of the string should be avoided.

5. Lubricate the screw before starting the experiment.

6. Trapping should be done after adding the weight in the effort hanger.

XII  Actual procedure followed

XIII Resources used

Sr. Name of
No. Resource Make Details

Broad Specifications

Quantity| Remark

XIV Precautions followed (To be written by students)

Maharashtra State Board of Technical Education
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XV Observations and Calculations

LoD = mm
2 = mm
3. Tl = No
4o T2 = No

D
Velocity Ratio =

Observation Table

Ideal Effort Lost in
Load Effort ML.A. Velocity | Efficiency
Sr. No. W) PN R %) Effort Friction
atio °
1 P (N) PN)
1
2
3
4
5
Sample Calculations:
_Load _W _
Effort P
M.A.
Efficienc = x100% =
y(717) VE 0
P=—_ -
V.R
P, =P-F =
Law of machine is P =mW +C
Where,
P -P
m = Slope = —*—1=
w,-m
C =Y intercept (i.e. Machine Friction) = N

XVI Results
1. The law of machine is P= (............. ) N2 = GO N

2. The average efficiency of machineis=................ %

Maharashtra State Board of Technical Education
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XVII Interpretation of results(Give meaning of the above obtained results)

1 Machineis ...............

2 Friction loss is (i.e.Y- intercept = ......... Yreduced by ............ the machine.
3 The graph between load and effort is a straight line which indicates.............
4 The graph between load and efficiency is a curve which indicates.............

XVIII Conclusions and Recommendations (Actions/decisions to be taken based on the
interpretation of results).

XIX Practical Related Questions

Note: Below given are few sample questions for reference. Teachers must design more
such questions so as to ensure the achievement of identified CO. Write answers of
minimum three questions.

Pinion wheel is smaller than spur wheel. Give reason.

Write the minimum changes in set up to increase velocity ratio of single purchase crab.
Write the necessity of teeth’s provided on pinion and spur wheel.

Write the law of single purchase crab.

Write two field applications of single purchase crab.

Can this machine is used to lift smaller loads? If no give reason.

Weather the given machine is reversible or not? Give reason.

Name the types of gear teeth used for single purchase crab in laboratory.

0 ® NN bk L=

State which single purchase crab is preferred at construction site
i. VR=501ii) VR=70

Space to Write Answers
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