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Course Level Learning Outcome(s)

CO1-Select the suitable machine under given loading condition.

Laboratory Learning QOutcome(s)
Verify law of machine under the given condition.

Relevant Affective Domain related Outcome(s)
a. Follow safety practices and precautions.
b. Demonstrate working as a leader/a team member.

c. Maintain tools and equipment.

Relevant Theoretical Background
Worm Gear Pulley Block: In a gear pulley block, an axle is coaxially attached to an effort wheel

having T1 number teeth. A pinion having teeth T2 and a ratchet and clutch are attached coaxially
on the axle. A pawl presses against this ratchet and clutch with the help of a spring. The pinion is
geared with a spur wheel having teeth T3. On the same axle as spur wheel a load drum having
teeth T4 is keyed on its circumference. An endless rope or chain is wound over effort wheel with
which the effort is applied. The motion is transmitted from effort wheel to load drum through
pinion and spur wheel. A separate rope is wound around half the perimeter of load drum. One end
of it is fixed to the frame and other end holds the load. When the load is hoisted, the ratchet passes
under the pawl. On the removal of effort, the pawl prevents the load from falling down. Hence, it
is self-locking arrangement. In single rotation of effort wheel, effort moves through a distan,ce
proportional to Ti. At the same time, the spur wheel and the load drum rotate by (T2/Ti) of a
rotation. In single rotation of load drum, the load is lifted through distance proportional to 4 S.:)
far, a single rotation of effort wheel, the load is lifted by a distance (T2/T3) x T4. :

Hence,

Velocity Ratio (V.R.) = 73 h CphXls
—ONt T2 XTy

Where,

T, = No. of teeth or cogs on effort wheel
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[X. Precanfions (0 be Tallgewed

Set fhe ki and choek
Catculanehiesion in the given mackine a1 vero load
Apptydhe toad aurting with smailer fruagritads
Agmply ihe effort for each correaponding boad
Racdrd the observations of load end effort i obs (rors 1abite. Take at fewst five readings:
\Mcasure the radius of mumber of cogs of farperérid ymstler puliey.
Determine MA.. V.R., Efficiency, Idesl effox and Effort fost m

differemial pufley block. ;
9. Plot graphs load against effort and toadagainst efficiency.
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Law of Machine isP=mW + C

Where, _ 0 .
M = Slope = ~2—" L = L_'__O,‘_BE__: ' e 58
I T \SO - L00

C =Y intercept (i.c. Machine Friction) =

XII. Results

XIII. - Interpretation of results .
Machine is .NO.N.-. AEVETS) ble
Friction loss is (i.e. Y — intercept = .. 1Q......) reduced by ..1O....... the machine.
The graph between load and effort is a straight line which indicates...............
The graph between load and efficiency is a curve which indicates.................

...............................................................................................
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XV. 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.

Determine the effort required to lift a load of 200 kn from law of machine.

State the two situations in field where worm gear pulley block is used
Differentiate between differential and worm gear pulley block.

State is the capacity of chain block you have used?

State no. of chain used in differential pulley block and worm geéred pulley block.
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Introduction of simple
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1 https://WWW.engineersrail.com/simple-lifting-machme/ lifting machine
L Law of machine and
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chain-pulle 500x500.

p://nitttrc.edu.in/nptel/courses/video/

Block image
Introduction to
engineering mechanics

112106286/L.01 html

4 | htt
| G

Tmmﬂﬁcclar:icul Education (K-scheme) : ' 63




