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THE TEACHING & OTHER STAFF.
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Member of the German Institute of Engineers.
Professor aof Mechanical Engineering.
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(BErRLIN), A.M.M.E., A.M.E.E., Member of the German Institute
of Engineers.
Professor of Mechanical Engineering.

SUDHIR KUMAR CHAKRABARTY, B.S. (WORCHESTER), M.S. (MICHIGAN),
Asst. Prof., Mechanical Engineering.
DEBENDRA NATH CHAKRABORTY, A.M.M.E., Member of the German

Institute of Engineers.
Lecturer, Mechanical Engineering.
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Lecturer, Mechanical Engineering.
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Instructor, Mechanical Engineering.

PrAFULLA KUMAR GHOSE, A.M.M.E.,
Instructor, Mechanical Engineering.

GoPAL. CHANDRA SEN, A.M.M.E.,
Instructor, Mechanical Engineering,

Aswin Kumar PaL, AAM.M.E.,
Instructor, Mechanical Enginecring.

Aswint Kumar Das GUPTA,
Teacher of Drawing.
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BANESWAR Dass, B.S.CH.E. (ILLINOIS, U.S.A))
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PrOVAT Kusum Ray, M.Sc.
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Kunja LAL SEN Gupra,
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SUDHIR CHANDRA Das Gupta, B.Sc.
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NIRMAL KUMAR SEN Guera, A M.CH.E.
Instructor, Chemical Engineering-
G. BHATTACHARYYA, M.Sc., 7
Lecturer on Soap Technology.
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Assistant Professor of Physics.
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Department of Mathematics.

SATISH CHANDRA CHAKRAVARTY, M.Sc.,
Professor-in-charge of the Department.

AMAR NATH PRAMANIK, M.A., :
Assistant Professor of Mathematics.

JagaT CHANDRA PAUL, _
Assistant Professor of Mathematics.

Department of Draftsmanship and Survey.

GIRINDRA NARAYAN DAs,
Teacher-in-charge of the Department.

PROMATHA NATH ROY, )
Teacher of Drawing and Survey.

Department of History, Economics, etc.

ALIPRASANNA Das GUPTA, M.A., , ‘
pee) Prafessor of History and Economics.

CHATTER]EE, M.A., B.L.,

SaTISH CHANDRA o
' Teacher of Religion.

MANINDRA CHANDRA RoY, M.A.._
Librarian.

Department of Agriculture.

ATTERJEE, B.S. (AG.), ILLINOIS,
Farm Superintendent and Lecturer of
Agriculture.
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COLLEGE OF ENGINEERING & TECHNOLOGY,

BENGAL.

Historical Sketch.

The College of Engineering & Technology, Bengal, formerly knowir
as the Bengal Technical Institute, was founded in the year 1906 by the
Society for the Promotion of Tchnical Education in Bengal, with the
object of training students for the Industrial persuits as well as to develop
and utilize the material resources of the country.

Late Sir Rash Behari Ghosh, late Sir Taraknath Palit, Sir Nilratan
Sirkar and Sreejut Satyananda Bose were the principal organisers of this
Society and of the Bengal Technical Institute (now known as the College
of Engineering and Technology, Bengal).

In the year 1910 the Society for the Promotion of Technical Education
in Bengal was amalgamated with and merged in the National Council of
Education, Bengal which was founded in the year 1906 with_ the object
of imparting and promoting the imparting of Education—Literary and
Scientific, as well as Technical and Professional—on National lines and
exclusively under National Control—not in opposition to, but standing
apart from, the existing systems of Primary, Secondary and Collegiate
Education—attaching special importance to a knowledge of the Country,

its Literature, History and Philosophy and designed to incorporate with
hought, the best assimilable ideals

the best Oriental ideals of life and th ks :
of the West and to inspire students with a genuine love for and a real

i he Country. ) :
dESIFEatt:: Sgir:e};ash Behar% Ghosh, late Sir A. Choudhury, late Sir

; A, Rausul and Sreejut Hirendra Nath Datta
Gooroodas Banerjee, late Mr. A. .
: Tt anisers of the Council.

were among others the principal 0rg

Late Mr. Subodh Chandra Mallik who made an endowment of
Rs. 1,00,000/-, late Maharaja Surya Kanta Acharya Bahadur of
Muktagacha, Mymensingh, who made an endowment of Rs. 2,50,000/-
and Sreejut Brojendra Kishore ROy Choudhury of Gouripur who made
an endowment of Rs. 5,00,000/- to the Council are the principal founda-
tion donors. Late Sir Rash Behari Ghosh who was the Rrst President
of both National Cotuncil of Education and the Society for the Promotion
of Technical Education in Bengal bequeathed to the Council the whole
of the residue of his Estate valued at over stx_teen lacs of rupees for
the promotion of Technical Education. The princely gift of Sir Rash
Behari Ghosh enabled the Council to erect buildings and workshops
at Jadavpur and remove the Bengal Technical Institute (now known as
the College of Engineering & Technology, Bengal) to its present site.

The College’ of Engineering & Technology, Bengal receives a
recurring annual grant of Rs. 30,000/- from the Corporation of Calcutta.
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Location.

. The College is located in a fine piece of ground measuring 100
bighas at Jadavpur within five miles from Sealdah Railway Station
(Calcutta) and in the immediate vicinity of Jadavpur Railway Station.
This piece of ground was secured on 99 years lease from the Corporation
9f Caleutta. Another fine piece of ground measuring 92 bighas of land
just contiguous to the former piece of ground has also been secured on
the same terms and conditions from the Corporation of Calcutta for the
future expansion and opening the proposed Agricultural Department.

Buildings.

_ The instructions are carried out in six spacious buildings located
in the College Campus. The main building which is a two storied one
occupies a floor space of 26,000 sq. feet. The Chemical Engineering
Labora}tory building has a total floor space of 15,000 sq. feet, and the
Chemical Technology building covers a total floor space of 5,000 sg. feet.
The Physics and the Electrical Engineering Laboratories are housed "
a two storied building ; the ground floor which has a total floor space
of 12,000 sq. feet, is occupied by the Electrical Engineering Laboratory
and the first floor where the Physics Laboratory is located has a floor
space of 10,000 sq feet. The Mechanical Engineering Laboratory &
the Power plant are located in the same, building covering the floor .
of }5,000 sq. feet. The workshops cover floor space of 30,000 54 foek
besides there is a store shed. ,

There are also two ho inl ters at
stels, one dining hall an quar
present in the campus. ) g d five staff

FACILITIES FOR INSTRUCTIONS.

Library. The Library which is located in the Main College Build-
contains about 12,000 useful volumes. There is a well equipped
I'eafiln%:".-room attached to the Library to enable the students to utilis€
their leisure hours in consulting reference books, current literatures ete.

Po Power plant & Laboratories & Work-shops, There 15 2

wer Plant which supplies power -and light for the Workshops
Laboratories, College buildings, Hostels and the Staff Quarters. It is
a_lso used as a Laboratory for the instruction of students in the Genera-
tion and Distribution of Power. Besides there are well equipped Physical,
Chemical, Mechanical Engineering, Electrical Engineering and Chemical
Technology Laboratories. The various workshops (Machineshop, Pattern
shop, Foundry, Smithy &c) are also well-equipped with modern

machineries, instruments and apparatus for giving practical training f0
the students.

3 Physical Culture. The students are encouraged to take part
i sports, such as Cricket, Football, Hockey etc. and athletics.

ing

COURSES OF STUDY 3

The College besides providing spacious grounds for sports such as
‘Hockey, Foot-ball, Cricket &c., spends a sum of about Rs. 3,000/-
per annum for promotion of Physical culture among the students.

A big jheel measuring 600 feet by 175 feet within the campus is
open to the students for swimming.

GENERAL INFORMATION.

1. The Session lasts from 1st. of July to 30th of June.

2. College remains closed for the Summer Vacation during May
and June.

3. Candidates seeking admission in the College E_or any of .the
Courses should apply to the Superintendent giving particulars required
in the printed Admission sheet which is supplied with the prospectus
and on request.

4, Applications for admission are entertained from the middle of
June.

5. Admission to any class shall be regarded to be for one complete
‘Session.

When a student has been admitted he shall not ordinarily be allo‘uf'ed
to ‘take transfer or withdraw his name except on payment of fuition
fees 'for the unexpired portion of the session and arrears of tuition fees

and other charges if any.

7. Remission of tuition fees for the unexpired portior_n of the
session and other charges if any, may be made by the Managing dCGm'
mittee "wholly or partly in special cases on good and sufficient grounds.

COURSES OF STUDY.

“Following are the courses offered by the College :—

. 1. Mechanical Engineering Course.
Five years’ course leading to diploma
Engineering.

‘2. Electrical Engineering Course.
Five years’ course leading
Engineering.

in Mechanical

to diploma in Electrical

:3. Chemical Engineering Course. a !
Five years’ course leading to diploma 1n
Engineering.

Chemical

.4, Junior Technical Course.
Three years’ course.

5. Survey & Draftsmanship Course.
Two years’ course.
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FEES, DEPOSITS & PAYMENTS

Admission fee, Admission fee is equal
: . to h’ The o a,
fee and is payable at the time of admission. one montl's tuitior:

Tuition fees. (i) For Engineering Courseg iti

: 5 K the tuition fe
each comp;lﬁe session is Rs. 120/- and is payable in monthly instaI;e[f::;.
of Rs. 10/= f

(if) For Junior Technical Course the tuition fee is Rs. 96/- for
ession and is payable in monthly instalments of Rs. 8/-. g

complete S

(#ii) For other courses the tuition fee is Rs. for eschlico

. :« pavable in monthly instalments of R ‘ / Mplete
session and is pay s. @7/

Other fees. Magazine fee Re. 1/-, Contingency fee Re. p,_

i . 3/- per annum have to be paid each sessi ‘
Sporting fee Rs a n P sion in

and SP anuary with the tuition fee for the month. Besides
2

ath of ] !
tEesemfzes have to be paid at the time of admission.
the.

sits. ) ' :
e r‘;ctical classes will have to purchase in each Session Laboratory
p worth about Rs. {0/- as a caution against breakage. This is
end of the session.

(i) Tuition fees must be paid on or before the [5th:

other
COUPOHS
rofundable af e
Payments.
h. ;
or:f]ters shall pay 2 fine of one pice for each day after 15th
n which their fees are paid and their names also are liable
end of the morth in which default has been made.
se names have been struck off may he readmitted
¢ tuition fees of the session due up to and inclusive of the

on payment 0 c-admission and re-admission fee Re. 1/.
: i r‘ssion fee and fines may be remitted wholly or

mi

ient grounds.
ood and sufficien ’ :
in spe ia on sghall be permitted except on special c1rcE1mSt'
[ (v) No student First Engineering, Intermediate Engineer!
s he has paid his tuition fees and other dues-

every M
of ) Defa
the day ©
pe struck off at the

(0 Defaulters whe

till
to

partly”

ances to-
ng and’

ar at ;

ina
. gl Exam :
fclur'l the whole session.

Essential Expenses.

yudent faust: be’ prepared tof provide himself with &
Every First Sems and other requisites which will cost approxi—
ing instrum 0. These instruments will serve the purpose

QOther

Scholarships & Free Studentships.

Stipends,

d the continuance of the same depends

Free studentships, stipends @
dance and good behaviour.

i an
oor and meritorious students 5
on the good progress, regular 2

Students working in the laboratories, workshops apd

nd scholarships are awarded to deserving

ADMISSION INTO THE COLLEGE HOSTEL 5

Free-students on leaving the College without sufficient and satisfactory
reasons must pay fees for the full period they were allowed exemption
from payment of fees.

Attendance.

The Class hours are from 10-30 A.M. to 5 P.M.

Students must attend 70 per cent. of the lectures in theoretical classes
and 70 per cent. of the exercises in practical classes. Percentage of
attendance will be strictly observed.

Students wishing to leave the College before the closing hours must
apply to the Superintendent with the recommendation of their respective
teachers.

Leave & Percentage.

Percentage rules being binding on all students, applications for leave

from the students or from their guardians on their behalf are unnecessary,
as a student failing to be present in his class on any account has necessarily
to be marked ‘absent’ in the Attendance Registers, and no commutation is
permissible under any circumstances without contravention of the Rules.

ADMISSION ' INTO THE COLLEGE HOSTEL.

the present arrange-

1. The two Hostels at Jadavpur are according to
OF ENGINEERING &

ment reserved for Hindu- students of the COLLEGE
TECHNOLOGY. :

2. Applications for admission from new students W
considered after they have been admitted into the College.

Every admission shall be subject to the approval of the Superindendent
of the COLLEGE OF ENGINEERING & TECHNOLOGY.

3. All admissions are understood to be for a complete session, and
boarders are liable for all charges from the beginning of the session.

4. Caution money to the amount of Rs. 20/- is payable in advance
with every application for admission. The sum will be refunded in case
such admission is refused or when a boarder finally leaves the Hostel
provided all dues have been paid up by him.

5. Admission fee of Rs. 2/- for a comp
every student on admission into the Hostel. Substitutes w
may however be exempted from such’ fees.

6. Each boarder shall have to pay the following scale of rent
including charges for light and medical attendance, by the 10th of every
month. For each day’s delay, a fine of one anna per day will be realised,
upto 20th of the month, after which their names will be struck off from
the College and they may have to leave the Hostel.

Ground Floor Be Rs. 66 per annum.
First Floor A CRE ahl i 4s

jll only be

lete term shall be paid by
hen permitted,
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7. The above will be paid in 10 equal monthly instalments beginning
from the month of July in every session.

8. Messing expenses for each month will be advanced to the Mess-
Committee through the Mess-Assistant by suitable instalments.

Monthly instalments of Seat Rent ete. for the current month and

boarding charges for the previous month, must be paid at the office of the
College in one sum.

9. The Hostel will reméin closed
Vacation.
10. Withdrawal from the Hostel will require the sanction of the

Superinte‘ndent of the College. Application for withdrawal must be
counter-signed by the guardian of the boarder.

Rules and regulations of the Hostel will be sent on request.

during Puja Holidays and Summer

ADMISSION REQUIREMENTS.

Engineering Courses.

(1) Students who have passed the Final School Standard Examination
of the National Council of Education or Matriculation Examinat'ion of the
Calcutta University or other Examinations of similar standard are eligible
for admission in the First year class.

(2) Students who have

will be exempted from appearing in the follows;
Engineering Examination :—Algebra,
Sound, Inorganic Chemistry.

(3a) Students who have
Chemistry and Mathematics)
Chemical Engineering Depar
such students will have to s

passed the B. Sc. Examination (with PhysicSs
are admitted into the Thirq year class in the
tment but by the end of the academic year
atisfactorily finish the class work in Drawing
nd Second year classes and must pass e

Examinations in Drawing prescribed for the Firgt Engineering Examina-

tion.

(3b) Such students are admitted in of the
Mechanical and Electrical Engineering Depﬁﬁmii?ogﬂt iﬁar S;?ﬁshave 2
pass 'the First Engineering Examination in the fol 8};1 papers i~
Chemlst‘ry of Engineering Materials, Engineering Mecha O‘Ws: gDrﬂWing it
Mechanical Drawing and they will have to satisfactori] m;n}sh the work-
shop practice prescribed for the First and Second Z classes Eeles
getting promotion to the Third yedr class. VigeH

Junior Technical Course.

Student§ who have read upto the Matriculation standard of the
Calcutta University, or Final School Standard of the National Council of

Education, Bengal, or students possessing similar qualification are eligible
for admission in this course.

PROMOTION 10 THE NEXT HIGHER CLASS 7
PROMOTION TO THE NEXT HIGHER CLASS.

(A) Engineering Courses.

-(1) Students of the First and Third year classes will be promoted
without any Examination to the Second and Fourth year classes respectively
provided they have satisfactorily completed the prescribed Practical work
for their respective classes, which will be determined from the record kept
by the class teachers under the Supervision of the Professor in charge of
that subject throughout the year.

(2) Students passing the First Engineering Examination will be
promoted to the Third year class.

Students getting plucked in not more than two papers, but both. of
them not belonging to the same group, in the First Engineering Examina-
tion will be promoted to the next higher class provided the_y have Seched
not less than 40 per cent of the total marks in theoretical papers i.e.
at least 520 out of a total of 1,300 and not less than 20 per.cent _of the
total marks in each papers separately, and that in case of E'mlure in one
paper by only a minimum of 15 per cent of the tot.al marlcg in that paper.
But such students shall, at the end of the academic year In the .'Srd year-
class, have to sit for and pass Examinations in t‘he papers in which th‘?y
failed in the previous year and on their passing in thege papers the;i will
be declared to have passed the First Engineering }_f.xammat:on and fw;}ilnbe
eligible for promotion to the 4th year class provided they'li‘laﬁe ;1[.0.‘;({
other requirements for such promotion ; sucp s_tuden.ts wi e lblfe
to sit for the Intermediate Engineering Examinations in those papers for
which students of the third year class are eligible.

ent of the Mechanical and Electrical Engineering Fourth
year(ggassl:; \jitﬁdbe promoted to the Fifth year class unless‘ he sgcufes pass
marks in at least 11 out of 14 papers in the Intermediate Engineering
Examination. ; ) -
(4) Students of the Fourth year class in the Chemlclal Elr:gmeermg
Department will not be promoted to the Fifth year class unde_ss; E secures
pass marks in & out of 1% papers prescribed for the Intermediate Engineer-
ing Examination. G
(5) Those students who are declal_-ed eligible to‘appeax; atfany of the
Examinations because of their fulfilling the re_quxremens; h_orh regular
attendance and practical work but are .not_promoied to next higher class
because of their failure at the Examinations or non-apl?eara?lc? at t.he
same will have to continue in the same class throughout the w ole period
of the next academic year, but they will be exempted' fmmh przlzct:cal work
and attendance in those lecture classes, papers on which they have passed

at the Examinations.
Those students who are declared ineligible for promotion or Examina-

tion will have to continue in the same class during the whole period of
the next academic year and attend all theoretical and practical classes,
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(B) Junior Technical & Other Courses.

There will be Annual Examination at the end of each session, in
April and the successful students will be promoted to the next higher
class. |

The minimum pass-marks in Annual and Final Examinations
shall be 30% of the total marks in each theoretical paper and 409% of the
total marks in each practical subject.

Satisfactory completion of practical works in Laboratories, Workshop
and Drawing Classes shall be prerequisites for eligibility for appearing at
Annual and Final Examinations. Satisfactory completion of practical works
—means securing 50% marks _in practical works prescribed for the
respective classes and it will be determined from the record kept by the
Class Teachers.

SCHEME OF EXAMINATION,.

Engineering Courses,

(1) The following examinations for students
will be held by the National Council of Educat
in the month of April ;:—

I. First Engineering Examination.
II. Intermediate Engineering Examination,
ITT. Final Engineering Examination,

(2) Students must pass separately in CVery paper in the above
Examinations, the minimum pass-marks being 35% in each paper.

(3) Class-records of practical subjects for which no provision for
separate examination is made will be considered ag results of examination
in those subjects, the minimum pass-marks in such cases being 509%.

(4) All examinations will be held according to the ‘‘Compartment
System’’ i.e. a student passing in any Paper will not have to sit for
examination in that paper again.

(5) No certificate will be issued by the Council on the results of
the First and Intermediate Engineering Examinatiop, The diploma will
be granted to students who pass the Final Engineering Examination.

(a) Second Class Honours will be granteq to students securing 1Of
less than 60 per cent. of the total marks in papers of gpe Intermediat®
and Final Engineering Examinations combined, ang 60 per cent: © the
total marks in practical class works assigned for the 3rd, 4th & Sth year
classes. ;

(b) First Class Honours will be granted to students securing not 1€ss
than 70 per cent. of the total marks in papers of the Intermediate & Final
Engineering Examinations combined and not less than 6o per cent. of
the total marks in practical class works assigned for the 3rd, 4th & 5th
year classes. k

(6) Students will have to pay examination fees per paper at the
rate of Re. 1/-, Rs. 1/8, and Rs. 2/- for the First, Intermediate and Final
Engineering Examinations respectively.

of Engineering Courses
lon, Bengal every year

Chemical Engincering Building

To Face Page B




SCHEME OF EXAMINATION Q

CHEMICAL ENGINEERING.

First Engineering Examination.

I. Mathematics :—
1. Algebra One paper. Full marks—100
2. Trigonometry ” ”
3. Co-ordinate Geometry ) »
4. Differential Calculus ” 32
II.  Physics :— :
5. General Physics & Sound " i
6. Heat & Light 2] Hh
7. Electricity & Magnetism ” ¥
III.  Chemistry.
8. Inorganic Chemistry ” o
9. Advanced Inorganic Chemistry I ” A
10. Organic Chemistry I ” &
IV. Engineering : —

11.  Drawing ” W

12. Machine Drawing " H
V. General :— :

13. History ” 3

Students of the second year class who have satisfactorily finished the
practical work in the Laboratories, Workshop and Drawing classes and
fulfilled the attendance requirements for the first two years are eligible
to sit for this examination. Students of the first year class who have
satisfactorily finished the practical work of that class will also be allowed,
if they so desire, to sit for the following papers and they will be exemp_ted
from further examination in those papers in which they are successful :—

(1) Algebra

(2) Trigonometry

(3) Inorganic Chemistry
(4) General Physics

(5) Drawing.

Intermediate Engineering Examination.

One paper. Full Marks—100
Advanced Inorganic Chemistry—IT 3
Organic Chemistry—II ”
Physical Chemistry ”
Integral Calculus ” 31
Engineering Mechanics »
Electrical Engineering 1 ”
Heat Engines » ”
Electro-Chemistry " )
Metallurgy » ”
Fuels and their Combustion 5 "
Economics .t -

. an{s JMM —r - X

11

1
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Students of the fourth year class who have satisfactori i

practical work in the Laboratories and fulfilled the attendancclayrggtll?:l:d s
for the third and fourth year classes are eligible to sit for this examinm?ms-
Students of the third year class who have satisfactorily ﬂnishedanot?.
Laboratory work of that class will also be allowed, if so desired H
for the following papers and they will be exempted from further e 4 to- o
tion in those papers in which they are successful :— TR

(1) Advanced Inorganic Chemistry—II

(2) Organic Chemistry—II

(3) Physical Chemistry —I

(4) Integral Calculus

(5) Engineering Mechanics

(6) Electrical Engineering.

(7) Heat Engines.

Final Engineering Examination,

; Two papers. Full
Chemical Engineering ¥ marks—100; each.
2. Industrial Chemistry '

One paper. F
Chemical Technology of Oils and Fats ] Full Marks—100
General Knowledge in Chemistry and
Chemical Engineering (oral)

Students of the Fifth year class who have satisf 1 .
practical work in the Laboratories and fulfilled the a:ttt(:;’lg’anﬁmshed the:
ments for that year are eligible to sit for this examination, Thece r_equire_
to pass the examination in all the papers mentioned above ang 1y W_i" have
of the Intermediate Engineering Examination which they havea S0-in those
passed. On fulfilment of these conditions students are granteq %O_t _alreac'ly
Chemical Engineering by the National Council of Education Benﬂ?ma s

) -

—

13

1

o

ELECTRICAL ENGINEERING.

First Engineering Examination.

1. Mathematics :—

1. Algebra One
L Tr%gonometry ”paper. Full marks—100:
3. Co-ordinate Geometry >i =
4, Differential Calculus ” :
11. Physics :— =
5. General Physics & Sound v

6. Heat & Light ”

7. Electricity & Magnetism 1)-
11l Chemistry :—

8. Inorganic Chemistry - ”

9. Chemistry of Engineering Materials ,, :

»

EE]

SCHEME OF EXAMINATION II

1IV. Engineering :(—
10. Engineering Mechanics—I One paper Full marks—100
11. Drawing " .

12. Mechanical Drawing ” ”
V. General :—
13. History

11 1
Students of the Second year class who have satisfactorily finished

the practical work in the Laboratories, Workshop and Drawing classes
and fulfilled the attendance requirements for the first two years are
eligible to sit for this examination. Students of the first year class who
have satisfactorily finished the practical work of that class will also be
allowed, if they so desire, to sit for the following papers and they will
be exempted from further examination in those papers in which they
are successful :—

(1). Algebra

(2) Trigonometry

(3) Inorganic Chemistry

(4) General Physics

(5) Drawing.

Intermediate Engineering Examination.

1. Mathematics :—
Integral Calculus and

Differential Equation
Engineering Mechanics—II %)
Applied Thermodynamics 5
Mechanism X
Principles of Electrical Engineering 1 4
Direct Current Machines and

Measuring Instruments 35 1

7. Steam Engine and Boiler 2
8. Internal Combustion Engine )
9. Survey ’
10. Theory of Machine Design ’
11
12

One Paper. Full marks—100.
M

3

QUG o) 1D

Alternate Current Machinery T
Transmission, Distribution and

Measuring Instruments ,, »

13. Telegraph and Telephony " "

14. Economics 5y ; o )
Students of the Fourth year class who have satisfactorily finished

the practical work in the Laboratory, Workshop and Drawing classes and
tulfilled the attendance requirements for the third and fourth year classes
are eligible to sit for this examination. Students of the third year class
who have satisfactorily finished the practical work of that class will also
be allowed, if so desired, to sit for the following papers and they will
be exempted from further examination in those papers in which they

are successful :—
(1) Integral Caleulus.

2
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{2) Engineering Mechanics II.

(3) Applied Thermodynamics.

(4) Mechanism.

(5) Principles of Electrical Engineering:

(6) Direct Current Machines and Measuring Instruments.

Final Engineering Examination.

One paper. Full marks—100.
Steam Turbines .
Power Plant Engineering 5
Hydraulics 5
Industrial Motors and their Applications
Transmission and Distribution (advanced)
Telegraphy and Telephony (advanced) T
Electrical Laboratory (oral and practical)

S SO0, Do =

Students of the Fifth year class who have satisfactorily finished the
practical work in the Laboratories, Workshop and Drawing classes and
fulfilled the attendance requirements for that year are eligible to sit for
the examination. They will have to pass the examination in all the papers
mentioned above and also in those of the Intermediate Engineering
Examination which they have not already passed. On fulfilment of these
conditions students are granted Diploma in Electrical Engineering by the
National Council of Education, Bengal.

MECHANICAL ENGINEERING.

First Engineering Examination.
I. Mathematics :—

1. Algebra One paper. Full marks—100.
2. Trigonometry 5 o
3. Co-ordinate Geometry = %
4. Differential Calculus 55 i
II. Physics :—
5. General Physics and’ Sound b -
6. Heat and Light ”» 35
7. Electricity and Magnetism i 5
III. Chemistry :— ‘
8. Inorganic Chemistr 0 14

9. Chemistry of Engineering Materials |,
1V. Engineering :—

10. Engineering Mechanics I v .

11. Drawing s s

12. Mechanical Drawing ,, i
V. General :—

13. HiStDFy EE] 1]

Power House & Mechanical Engineering Laboratory

To Fece Page 12
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Students of the Second year class who have satisfactofily finished the
practical work in the Laboratories, Workshop and Drawing classes _and
fulfilled the attendance requirements for the first two years are eligible
to sit for this examination. Students of the first yea.u' class ‘who have
satisfactorily finished the practical work of that class will a}so be allowed,
if they so desire, to sit for the following papers and they will be exempted
from further examination in those papers in which they are successful : —

(1) Algebra.

(2) Trigonometry.

(3) Inorganic Chemistry.
(4) General Physics.

(5) Drawing.

Intermediate Engineering Examination.

[

Mathematics : — One Paper.- Full marks—100.

Integral Caleulus and Differential Equations ., i
Engineering Mechanics 11 ” e
Applied Thermodynamics » ' 2
Mechanism
Principles of Electrical Engineering 5 v
Direct Current Machines and

Measuring Instruments ,, &4
7. Steam Engine and Boiler 22 .
8. Internal Combustion Engine 22 2
9. Higher Engineering Mechanics 2] g
10. Hydraulics 22 i
11. Survey 2
12. Electric Power Generation and Distribution , i
13. Theory of Machine Design ” )
14. Economics 2 Y

: : ished the

Students of the Fourth year class who have satisfactorily g{::i‘ees b

practical work in the Laboratories, WOI‘kShop. and foﬂ":’ll:s year classes

fulfilled the attendance requirements for the third and hG third year class

are eligible to sit for this examination. Students (JfE ttlfat class will also

who have satisfactorily finished the practical \_vork 0 s and they will be
be allowed, if so desired, to sit for the following paper

in which they are
exempted from further examination in those papers i
successfy] :—

o U

(1) Integral Calculus.

(2) Engineering Mechanics II.

(3) Applied Thermodynamics.

(4) Mechanism, _
(5) Principles of Electrical Engineering.

: ents.
{6) Direct Current Machines and Measuring Instrum
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Final Engineering Examination.

Steam Turbines

Powerplant Engineering
Workshop Practice (oral and practical)

One paper. Full marks—100.

1
1y

LR

AW

Mechanical Engineering Laboratory
(oral and practical)

5. Machine Tools and Factory Organisation
and Management

6. Mechanical Handling of Materials and
Materials of Construction

7. Hydraulic Machines and Water
Power Engineering

8. Motor Car Engineering

Students of the fifth vear class who have satistactor
ractical work in the Laboratories, Workshop and thOr}ly finisheq the
tulfilled the attendance requirements for that year gpe ﬂwfn‘g classes and
this examination. They will have to pass the e:;amiehglb]e to sit for
papers mentioned above and also in those of the Interm riﬁtm“ in all the
Examination which they have not already passed. Qg ? i Engineering
conditions students are granted Diploma in Mechanica] Eulﬁlment of these
National Council of Education, Bengal. < bhgineering by the

LR

R]

"
LR

JUNIOR TECHNICAL EXAMINATION

This will be held by the National Council of gg .
April every year, and the candidates who have COUCatlon, Bengal, in
Technical course shall be examined in the follgy; mpleted  the Junior
for this Examination is Rs. 10. Mg papers. The fee

; T};eoreiical~(3 Papers—Full marks 300.)

Subjects. No. of Papers. s
o BE e Giics Raper 3 hour Full marks.
5. Electrical Engineering do. o S Vi
3 Drawing do. 6 hOl-_lrs 100
100
300
practical—(3 Papers, and Drawing Exercises—Full mgq S
4. ’ Machine shop One Paper 6 hoursrks 450.)
5. Fitting do. b, 100
b Wiring ’ do. do. 100
7. Drawing Exercises done in class ... 100
150
450

—_—

SCHEME OF EXAMINATION : 15

Ar{swer.s to questions in all the subjects may be given either in
Bengali or in English.

In order to pass the examination a candidate must obtain at least 30
per cent. of the total marks in each of the Theoretical and 40 per cent.
of the total marks in each of the Practical subjects. Candidates obtaining
6(_) per cent. of the marks in the aggregate and upwards are placed in the
FI'!‘S.t.Dlvxsion, those obtaining 50 per cent.gand upwards in the Second
D_W_ISEOTI. and those obtaining 40 per cent. and upwards in the Third
Division. )

Satisfactory completion of practical works in Laboratories, Work-
shops and Drawing classes shall be prerequisites for eligibility for
appearing at Final Examination.. Satisfactory completion of practical
works—means securing 50 per cent. marks in practical work preseribed
for the respective classes and it will be determined from the record kept
by the class teachers.

SURVEY & DRAFTSMANSHIP EXAMINATION.

This Examination will be held every year by the National Council
of Education, Bengal, according to the following scheme. The fee for
this Examination is Rs. 5.
Theoretical—(2 Papers—Full marks 200).

Subjects. No. of Papers. Time. Full marks.
1. Surveying One Paper 3 hours 100
2. Drawing do. 6 . 5 100
200
Practical—(2 Papers—Full marks 200).
3. Surveying One Paper 100
4, Drawing Exercises
and Survey Maps,
done in class and
field books do. 100
200

Answers to questions in all the subjects may be given either in

Bengali or in English.

In order to pass the exami
25 per cent. of the total marks in
of the total marks in each of the Practical
50 per cent. of the marks in the aggrega
the First Division, those obtaining 40 per cent. an
Division, and those obtaining 33 per cent. and
Division.

nation a candidate must obtain at least
each of the Theoretical and 40 per cent.
subjects. Candidates obtaining
te and upwards are placed in
d upwards in the Second
upwards in the Third
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THIRD YEAR.
PROGRAMME OF STUDIES. Hours PER WEEK.
' Lecture. Practical.
: Inorganic Chemistry (Chem. 7) w2
ENGINEERING COURSES. First
half-
The object of these courses is to turn Mechamcal Electrical and itati i } ‘
titative Analysis (Chem. 7A) o (18] 18 year.
Chemical Engineers who wiil be able to take ch S y
UL U AL Organic Chemistry (Chem. 8) o
Organic  Preparations and  Detections
Chemical Engineeri Second
Egering: (Chem. 8A) ... 18 half-
; ’ i 1 year.
(Five years’ Course leading to Diploma). Physical Chemistry (Chem. 9) 3
. Mathematics (M. 5) 2
| Engineering Mechanics (E. M. 4) 2
F |
e | Electrical Engineering (E. E. 15) 2
HOURS PER WEEK. | Electrical Laboratory (E. E. 15) 2
Lecture. Practical.  1eat Engines (M. E. 20) 2
Inorganic Chemistry (Chem. 3) g
Chemical Laboratory (Cher. ) i e 20
Physics (P. 1) W ’ FOURTH YEAR.
Physical Laboratory (P 1A) ... 3 Hours PER WEEK.
Algebra (M. 1) ... ol {3 Lecture. Practical.
Trigonometry (M. 2) e Electrochemistry (Chem. 10) ... P s,
prawing (D- 1) .. 6 Physico-Chemical Measurements and
Workshop (\V;) 1. . 6 5 i (o ) Sechnd
History (H 2 Pﬁ‘fsx;epara ions em. 24 half-
feal ChececShy — .. e e - vear.
Chemical Engineering (Chem. 12) 3
Total i li6 19 Industrial Chemistry (Chem. 13) 2
First
| Technical Analysis (Chem. 13A) 24 } half-
‘ year.
SECGND L ERES Metallurgy (Chem. 14A) ... e
HOURS PER WEEK. Fuels and their Combustion (Chem. 14B) 2 p
(Ch Lecture. Practica], Economics (H. 3) ... i 4 D
nic Chemistry em. 5) Pt s el £} ‘
g"f:ﬁfatwe ‘Analysis (Chem. 5A) {0 9 | Total ... 16 24
orgamc Che;x)ustry (Chem. 6) i FiFTH YEAR.
Physics (P. {1 Hours PER WEEK.
physical Labﬂfﬂfori (P(M?A;) wh TR 6 Lecture. Practical.
CO-OT‘:'”“"ite Geometry s Chemical Engineering (Chem. 15) S )
Galculus (M. E. 8a) N Chemical Technology of Oils and Fats (Chem 16) 2 12
Machine Drawing (M Taias g | Advanced Laboratory Work in Chemistry (Chem. 17) ... 30
History ( | Industrial Chemistry (Chem. 13) el

/of”\; "Ur( UN-E-VE‘.:QS
?’f
'5( ﬁt"f' HG]‘TS—\\‘ '\

ol g 21 ‘30“‘] My b 30
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Electrical Engineering. THIRD YEAR. Hours PER WEEK.
) Lecture. Practical.
(Five years’ Course leading to Diploma). Mathematics (M. 5) e 2
Engineering Mechanics (E. M 2) e
FIRST YEAR. Principles of Electrical Engineering (E. E. 1& U L
Direct Current Machines and Measuring Instruments
Hours PER WEEK, (E.' E. 2:& 3) . e 3
Lecture. Practical, Applied Thermodynamlcs (M. E 1) 3

Mathematics— Mechanism (M. E. 5) 3
Algebra (M. 1) b 3 Electrical Engineering Laboratory (E. E. Lab. 1) 3
2 L Electrical Drawing (E. E. §) . 3

gatemetyURc e 3 Machine Drawing (M. E. 8) ... 9

Physics (P. 1) FLCL o Workshop (W. 3) ... 6

EI;YSKEEI Lab(;)}rlatory;]'-’. 1A) ... 3 st W af

emetry (Sl v FOURTH YEAR. Hours PER WEEK.

Chemical Laboratory (Chem. 3A) 4 e n i ey

Drawing (D. 1) ... 6 Economics (H. 3) ... T

Workshop (W. 1) ... 6 Alternat'e purrent A/.iac!'line?y (E. E. 6) Al

History (H. 1) Transmission and Distribution (E. E. 7) ... 3

D U e 2 Measuring Instruments (E. E. 8) 1
Telegraphy and Telephony (E. E. 13) 1
: Steam Engine and Boiler (M. E. 2) 4
Total ... 16 19 Internal Combustion Engine (M. E. 4) 2
Theory of Machine Design (M. E. 9) 2
Survey (S. 1) 1
Machine Drawing and Design (M E. 103) 6
SECOND YEAR, Electrical Engineering Laboratory (E. E. Lab. 2) 3
Mechanical Engineering Laboratory (M. E. 13) 3
Hours per WEEk, @ Electrical Design (E. E. 9) g
Lecture. Practical, Workshop Practice (W. 4)

Mathematics— Total iy 19 21
Co-ordinate Geometry (M. 3) .. B FIFTH YEAR. Hours PER WEEK.
Calculus (M. 4) 3 Lecture. Practical.

Physics (P. 2) 4 Industrial Motors and their Application (E. E-CIO) At i) =
A Transmission and Distribution (Advanced ourse)

Physical Laboratory (P. 2A) ... 6 (E. E. 12) 5 A

Chemistry of Engineering Materials (Chem. 4) i s Telegra'phy' and  Telephony (Advanced  Course) .

Chemical Laboratory (Chem. 4A) 2 E. E. 14) . 11) g 6

Engineering Mechanics (E. M. 1) A 3 . Design of Electrical Machmes (E* 3

; : Power Plant Engineering (M. E. 19)

Mechanical Drawing (D. 2) ... 6 Steam Turbine (M. E. 3) g

WOI‘kShOp (W 2) 6 Hydraul]cs (M E. 6)

: Electrical Engineering Laboratory (E. E. Lab. 3) 6

History (H. 2) s b P 2 3

» Electrical Workshop (E. E. Lab. 4) ...
Total v 15 15
Total St LB 20
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Mechanical Engineering.
(Five years’ Course leading to Diploma).
FIRST YEAR.
HOuRrs PER WEEK.
Lecture. Practical.
Mathematics—
Algebra (M. 1) 3
Trigonometry (M. 2) 3
Physics (P. 1) 4
Physical Laboratory (P. 1A) ... 3
Chemistry (Chem. 3) 4
Chemical - Laboratory (Chem. 3A) 4
Drawing (D. 1) ... ! 6
Workshop (W. 1) 6
History (H. 1) ) 2
Total 16 19

Lecture. Practical.
Mathematics—
Co-ordinate Geometry (M. 3) Eisi O
Calculus (M. 4) s 3
Physics (P. 2) : i | ok
Physical Laboratory (P. 2A) 6
Chemistry of Engineering Materials (Chem 4) 3
Chemical Laboratory (Chem. 4A) 2
Engineering Mechanics (E. M. 1) 3
Mechanical Drawing (D. 2) 6
Workshop (W. 2) ... 6
History (H. 2) 2
Total 18 20

SECOND YEAR.

Hours PER WEEK.

PROGRAMME OF STUDIES

21

THIRD YEAR. HOURS PER WEEK.

Lecture. Practical.
Mathematics (M. 5) 2
Engineering Mechanics (E. M 2) 4
Applied Thermodynamics (M. E. 1) 3
Mechanism (M. E. 5) e 3
Principles of Electrical Engmeermg (E. E 1 & 4) w1 4

Direct Current Machines
& { (E. E. 2 &3
Measuring Instruments
Machine Drawing (M. E. 8) .
Electrical Drawing (E. E. 5) ...
Electrical Engineering Laboratory (E. E. L'\b 1)
Workshop (W. 3) ... g

w

W ww

Total o= el O

21

FOURTH YEAR. Hours PER WEEK.

Lecture.

Economics (H. 3) .

Higher Engmeermg Mechamcs (E M. 3)
Steam Engine and Boiler (M. E. 2)
Internal Combustion Engine (M. E. 4) ...
Hydraulics (M. E. 6)
Survey (S. 1) o5
Electric Power Generation and D15tr1but10n (E. E. 16)
Theory of Machine Design (M. E. 9) 2
Machine Drawing and Design (M. E. 10)
Mechanical Engineering Laboratory (M. E. 12)
Workshop Practice (W. 4) 2

[SSIAV I S (S S SR

9
6
6

Total s 19

21

Practicai.

FirTH YEAR. Hours PER WEEK. .

Lecture.

Power Plant Engineering (M. E. 19) 3
Hydraulic Machines & Water Power Engmeermg (M. E 7) 22
Steam Turbine (M. E. 3) . 2
Machine Tools (M. E. 14) .. & :
Factory Organisation & Management (M. E. 15) !

1

1

Mechanical Handling of Materias 1(1;} E.

16)

Materials of Construction (M. E.
Motor-car Engineering (M. ;:’- 17)
Machine Design (M. E. 11
Mechanical Engineering Lahoratory (M. E 12)
Advanced Workshop Practice (W. 5)

D

Total i

21

Practical.
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JUNIOR TECHNICAL COURSE.
(Three Years’ Course).
This Course is intended . for turning out skilled Operatives and

Assistants to Foreman, Engine-Drivers, Fitters (Mechanical and Electrical)
and Mechanical Draftsmen.

First Year.
1. Drawing. 4. Mathematics—Arithmetic,
Physics—Theoretical and Algebra and Geometry
Practical. 5. Workshop—Carpentry ang
3. Chemistry. Ehy
Second Year.
1. Drawing. 5. Physics—Theoretical ang
2. Chemistry. Ertbtioni
3. Mathematics—Arithmetic, 6. Elements of Electrical .
Algebra, Geometry, Trigono- Engineeriy
metry and Mensuration. 7. Workshop—Smithy and g.
4. Mechanics. Turning

Third Year.

"1. Drawing.
2. Workshop—Practical training in :—
(a) Engine, (b) Boiler, (c¢) Power House, (d) Machine-gh
Fitting, (e¢) Wiring and Electrical Fitting.

3. Steam Engine, efc. 4.

O0p ang

Electrical Engineering,

SURVEY AND DRAFTSMANSHIP COURSE,

(Two Years’ Course).

1. Drawing. Plotting Sections.

2. Surveying. Office work.
Chain Surveying. Preparations of Plans ang
Chaining. Sections,
Field Book. Copying Plans.

Simple Processes.
General Surveys.
Level Book and Section.

Simple and Compound Levelling,

Computing Areas.
Survey with Angular Instruments

Plane-Table and Compass Survey, etc. and elementary use of
Theodolite in Surveying if necessary.

COURSES OF INSTRUCTION 23

COURSES OF INSTRUCTION.
HISTORY AND ECONOMICS.

H. 1. Historical Study of India and its Civilisation.

A general survey of the leading events in the different epochs with
special reference to their reaction upon the life and culture of its people
as shaped and guided by its genius and wisdom, as broadly outlined
below :—

Early Aryans and their colonisation of India; results of their conflicts
and contact with the aboriginal Non-Aryan races.

Origin of the Social system on the basis of castes: its later develop-
ments. ‘

_Vedic literature and religion. Growth and development of the Hi:}du
Religious system in later ages, helped and guided by the Philosophical
theories, Puranas and Tantras : contributions of Non-Aryan cults towards it.

_Jainism and Buddhism : Buddhist missionary activity in and outsa_de
India : Buddhist view of life : its ethical discipline and spirit of service
to all living beings. ,

Decline of Buddhism and rise of Neo-Hinduism under Buddhist
reaction; Greeks: India im Greek records. Later foreign inroads and
their impress upon the Social and Political life of the Hindus.

The Empires and the great Emperors. )

A general view of the corporate life of the Hindus ;—Family system
on communistic basis; organisation of classes, tribes, cagte-groups on
Socialistic principles, Economic, Civic and Political life in villages, towns
and states.

_ Learning, Literature and Education; Influence of ancient cultu'reHan\;l
l.tsfspiritual and ethical discipline upon Hindu mind and character : B0
it formed the basic plank of the Unity of Hindu India.

: Rise of Islam i,f Wl;stem Asia; ¥513mic_Empire of the Sarace:s :ng
its civilisation. Fall of the Saracen Empire and rise ofthe e Z t]T:e
their kingdoms; the Persians and the Turks; The Khaliphateias
Ottoman Empire,

hInciia on the eve of the Mahammadan conquest ;
northern and the hern Kingdoms.

Mahammedan sg;t]qure:;t ofglndia and its extent; the P athan and the

: v s s t Hindu powers during
Moghal Empires; independent and semi-independent " ik e
their respective dominance. The Rajputs and their struggles W

imperial rulers of Delhi. i ;
Character of the Mahammadan rule (Pathan and Moghul regimes) ;

how far and in what way it dominated the Hindus; the scope of f"::a‘::?:?
the native Hindu peoples enjoyed in the managgment of their o:nmo hui
how far it was affected by the imperial policy inaugurated by the IMOg
Akbar.

The Moghul empire from Akbar to Aurangzeb ;
death of the latter.

the Rajputs, the

its decline after the
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Hinduism during Mahammadan rule; the new religious movements
among the Hindus; Literature and the vernaculars.

The social system and Castes—how affected by the protective
measures against aggressive Mahammadanism. Spirit of toleration, mutual
good will and trust growing in later ages particularly in the provinces
away from the centre of Mahammadan power in N. W. India. Consequent
unity in common interests of life as fellow-countrymen to the extent even
of participating in each others religious festivals.

Social life and material condition of the people as evidenced in con-
temporary records, native and foreign.

Rise of the Marathas and their empire; their Military and Political
dominance in the 18th Century.

Rise of the Sikh Power in the Punjab, its consolidation in a kingdom
under Ranjit Singh.

Nadir Shah and Ahmad Shah Durani.
empire.

Diplomatic and Trade relations between India and Modern Eyrgpe .
the East India Companies and their commercial settlements in India pe ;

The English and the French in Southern India, Duplex anq
Karnatic Wars; how territorial occupation began; foundation of t}:e
British dominion under the East India Company in the Madras Presidencye

Spread of British dominion in other parts of India—Clive, Warre
Hastings, Cornwallis, Wellesley and Dalhousie. n
The Sepoy Mutiny and after. Growth of the administrative System
Public education and the Universities under State control or su §
vision. pebErS
Local self-Government in Civic life. Constitution of the Imper;
and Provincial Governments; progressive measures in its growty a:g

developments.
British trade and modern industries; their effect upon the Socia
economic life of the people. >
Impact of European culture and civilisation upon India and hoy i
has affected the foundations of the Indian system of life and thought
Religious and Social reform movements. 4

New ideals of an all-India political life ; the growing spirit of Indian
Nationalism fostered by the Congress movement, brief history with its
aims and ideals. Modern education and literature. V

H. 2. History :—A general survey of European History with
special reference to the growth of its religious, social, civic and political
institutions up till the 18th Century.

European colonies and conquests outside (from the 16th to the 18th
Centry).

The French Revolution and Europe of the 19th century.

Economic, political and cultural dominance of Europe over the
modern World.

International conflicts in commercial and political interests; the
Great War. Bolshevic Revolution of Russia. Fascism in Italy.

Dissolution of the Moghul

. Bourgeiosie ;
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Modern political constitution of the leading countries of the West.
Modern States.

econoln'fi.c&?E_conomics‘& Accounting :—A general study of
s o Ifr”&mpl.es relating to—Wants and utilities: Wealth and
B : 0 1_-10t1‘0n 'of wealth (Land, Labour and Capital), productive
& $ and distribution : Exchange of wealth and services: Exchange
value : Method of its determination.

of sf&?:.iféf;;- Pr‘{duCtiYe agencies anc_i distribution m different stages
industries in u'll?i life, (i) Stage of family economy ; (ii) Stage of home
principles Ofg 1'ds and caste organizations : Status and custom; working
(i) \|Btagat o7 ;Snsoc.latweness .ancl limitations in competxtu_)n therein;;
(iv) Stage of ganised marketing of home products by capital owners;

modern industries—organised production and sale by joint-

stock corporati ; ¥ e s
St porations guided by active principles of free competition and

Regulati K
swiation of production, Law of markets : Economic crises.

Factor g
Y Organisation, working technique of factories; factory laws ;

business organisation in general

Results indivi e
of individualistic free competition and contract taking place

of older mo
b r::els of status and custom upon the economic life of modern
to a4 new c!aree artisan families of rural areas disappearing giving rise
P oTiE Cond‘tsis of ‘homeless wage earning labourers in factory areas.
‘clc?ﬂts 1m factories : life in factory towns: (ii) The big
i L) i it; i ing ; trusts;
rings; corners, capital, credit; production and marketing;
]
€en capital and labour; sharp class contrast between
and the Proletariate.  Labour movements; Tradg
nism; Socialism; Anarchism; Syndication; Strikes an
direct action. Co-operative movements.

dit and credit instru-

Conflict bety
the Bourgeiosie
unionism ; Commy
other methods of

EXChﬂnge 2

mone rices; cre
ments; Banks, y, currency and prices;

International trade ; exports and imports; palance of trade and rate
of exchange. Free trade, protection, bounties.

Taxation; excise and custom duties. Land and land tenure; rent :
State as individual proprietorship of land.

Economic India :—Land tenure and agricultural industry : older
System of manufacture and trade, family, castes, village units., Progress
of .mOdem industries and its effects upon the older system with t_he
socio-economic life closely connected with it. Notable modern industries
and their countries: coal mines, jute, tea, cotton, silk; sugar: their
Productiye organisations and market.

Accounting, Book-keeping, Laws of Joint Stock Companies, Com-
mercial Geography.
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MATHEMATICS. a Function of Several Variables, Partial Differentiation. Euler’s Theorem.

Differentials.  Successive Differentiation. ~ Taylor’s and Maclaurin’s

M 1. Algebra :—Theory of Indices, Surds and Imaginary Theorems. Rates, Maxima and Minima. Curvature. Equations of
Quantities, Ratio and Proportions, Variation, Quadratic Equations and Tangents and Normals. Subtangents and Subnormals. Geometrical and

Expressions, Simultaneous Quadratic Equations one of which is linear
Graphical Solution of Simple and Quadratic Equations, Simple Rules o}
Arithmetic, Geometric and Harmonic Progressions, Permutations and
Combinations, Binomial Theorem, Logarithms, Exponential ang
Logarithmic Series.

M. 2. Trigonometry :— Measurement of Angles, Trigonometri-
cal Ratios, Applications of Algebric Signs to Trigonometry, Awgles of ap

frevolutions. Simple cases of definite Integrals.
v Successive and Partial Integration.

Physical applications chiefly from the Engineers’ point of view.

M. 5. Integral Calculus & Differential Equations
Simple methods of Integration. Integration by substitution of a new
Variable. Integration by parts. Integration by resolution into partial

Fractions. Length and Areas of Plane Curves. Volume of solid of
Mean value of ¢ (x).
a definite double

-
-

Plane area as

rlréagxtx.xtt};de, }g,ler';}e.mary T:l'igonometrit.:al Formule with applications, Integral. Volume found by triple Integration. Moment of area. Centre
enti zesL and r‘lgongmetrlcal .Equatlons, Graphs of Trigonometricai ' of area. Moment of Inertia. Fourier’s series. Differential Equations of
Ratios, ' Logarithmic Sines, Cosines, ete., Use of Logarithmic Tab] Differential Equations of the nth.

Applications of Logarithms to Arithmetical and Trigonometrical Calcuels'
a-

tions, Relations between the sides and angles of a Triangle, Soluti

5 . T olut

Triangles, Problems of Heights and Distances. Inverse ci%ct;lar fulrig?iz of
ns.

Mensuration :— Areas of plane surfaces such as Triangle
and Irregular Polygons, Circles, Circular Ring and Ellipse ; ﬁen 1
Chord and Circular Arc; Surfaces and Volume of Solids ,‘;iz gth
Cylinder, Pyramid, Cone, Wedge, Frustum of a Cone, Sphere, et.c

M. 3. Analytical Geometry :

of
Pl‘isrn,

Co-Ordinates,

Cartesigp

 the first order and of the first degree.

Regular |

order and of the first degree. Simple Geometrical and Physical applica-
tions chiefly from the Engineers’ point of view.

PHYSICS.
P. 1. General Physice. = Méchinics':—Units ~ and -~ Meastre
ments; Newton's Laws of Motion; Velocity and Acceleration ; Relative

Polar. Lengths of Straight lines and areas of Triangles. Point of ?nq? Velocity ; Angular Velocity; Laws of Falling Bodies ; Force, Compo'm.t:on
sion of Straight line. Definition of the equation to a Locus. E c?1\71.._ and Resolution of Forces; Parallel Forces, Centre of Inertia, Conditions
of Straight lines. Equations representing two or more Stl‘aig[—&u??ions of Equilibrium; the diff’erent States of Equilibrium; Centripetal ar_td
General Equation representing two or more straight lines. @ Neg | Centrifugal Forces; Momentum of the Force, Couple ; Friction, the Limit-
Equation of the Second degree. Transformation of Co-Ordinates, C;Ziral iélg Friction ; Work, Power, Energy, Transf:armation and Consef‘lfsﬂiliggc:f
i i :—theij : nergy ; i : ; c., Ba ;
i s, “Gidle, Farsol, Bllgse and Hyporla —iir Bqunions 05| By Machines Simple achins, Levers, FULYS Cicaion; e
g:;oper R P ; 6. tna S-  Relatjg Simpl ria, M_Oment of Inertia and A gu R imete
tween a Line and a Conic. Tracing some commonly oceurring g Ng ple. Harmonic Motion, Fundamental Ideas; Simple
whose equations are simple in form in Cartisian or Polar Co-op Urveg | Laws of Pendulum.

5 : : e ' di
Cartisian Co-ordinates in space. Direction of Cosines of a line Nateg

between two Points in space. Angle between two lines in space
of division of a line in space. Definition of the Equation to 3 I;oc
space. The plane and the General equation of the First degree ip
Variables. The straight line in space and its general Equationg
Projecting Planes of a line. Special surfaces :—Spheres, Cylinde.rs
projecting Cylinder of a curve, Cones, Surfaces of revolution ang
surfaces. Transformation of Co-ordinates in space.
and Equations of the second degree in three Variables.
a line and a quadric.

Tracing of curves will receive considerable attention throughout th,
whole course. S

M. 4. Differential Calculus :— Constants  and
Functions, Limits and Infinitesimals.  Differentiation of :—Constant -
Sum, Product and Quotient of Functions, Function of a Function, Inverse:
Functions, Logarithmic and Trigonometrical Function. Differentiation of

Poing
us in

The
L] the

Relation between

thI'EQ |

Ruleq
Quadratic surfaceg

Variables,

Lﬁngth 1

Matter, Inertia, Gravi-

Gener, ; oy i
al Properties of Matter :—FProperties of three states Of

tation; Physical and Chemical Classification of Matter;
matter ; Properties of Solids; Density and Specific Gravity. ice

Hydrostatics :—Fluids, Liquids and Gases; Pascal’s Law ?fHPr;:aSulic
due to Gravity ; Pressure at a Point ; Hydrostatic Pa_radoic,megsed 5
Pressure; Equilibrium of Liquids; Pressure of BOdlesdmnd Floating
Liquids. Principle of Archimedes, Equilibrium of Immersg ;ﬁc Gravity
Bodies; Determination of Specific Gravity, Hydrometers, SPe the Syphon
Bottle ; Pressure of Air; the Barometer, Manometers, Pumps, d ;
Boyle’s Law.

Sound :—Origin of Sound, Characteristic of W eflec-
teristic of Sound? Loudness ; Pitch, Qualit}“ v.elocftyNOfdessomf;-ltiﬁodes;
tion of Sound; Resonance, Stationary YAbLAts Do O? aﬂ, Pipes, Reed
Overtones, Harmonics; Sonometer ; Open and Closed Egr 3
Instruments, Stringed Instruments, Vocal Organs; the Ear. - .

Light :—Nature of Light, Shadows ; Reflection, Refraction ; Photo-

3

Wave Motion, Charac-
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metry ; Mirrors, Plane, Concave and Convex; Prisms, Lenses, Disper-
sion, Spectrum, Natural Colour; Optical Instruments ; the Eye.

P. 1A. Physical Laboratory. General Physics :—Use
Scale, Dividers; Length of Curved Lines; Value of 7 ;
Scale; Decimal Diagonal Scale ; Sliding Calipers ;
meter. Determination of Area of a Trapizium, a
Irregular Figure. Determination of Volume of
Cylinder; a Sphere. Use of Balance ;
Use of Riders; Graphic Representation of Force, Determination of the
Resultant of two Forces. Centre of Gravity of a Sheet of Card-Board ;
Verification of the Laws of Pendulum ; Determination of Wi Deterrnina:
tion of the Co-efficient of Friction; Use of Inclined Plane.  Verification
of the Principle of Archimedes ; Comparison of the Densities of Tw.
Liquids (a) which do not mix, by balancing columns (b) which miy bo
Hare’s Apparatus. Determination of Specific Gravity, Use of Hydro’t Y
Balance, Hydrometers, Sp. Gr. Bottle; Area of a Fj i’
Use of Barometer.

Sound :—Determination of Velocity of Sound b
Use of Sonometer.

Light :—Photometry ; Verification of Laws of Refle
tion, Determination of Focal Length of Mirrors and Lenses,

P. 2. Heat, Electricity and Magnetism. T
Thermometry :—Different Scales of Temperature ;
Liquid Thermometers; Gas Thermometers,
Thermometers ; Construction of Mercury Thermometers; the Fj
of a Thermometer,—corrections to be applied.

Calorimetry :—Quantity of Heat; Specific Heat; Capacity for H
Calorimeters and -their Water Equivalents; Determination of Specig
Heat; Latent Heat; Determination of Latent Heat of Water ang Steclﬂe
Ice Calorimeters. am ;

Expansion of Solids :—Co-efficients of Expansion ; Measul‘ement
the Co-efficient of Linear Expansion of a Metal; Effects of EXPansion of

of
Use of Vernier
Screw Gauge ; Sphero-

a Parallelopiped; a

Pendulums—Compensation of Pendulums and Balance Wheels
Watches). (of
Expansion of Liquids :—Apparent Expansion; Trye Expansi
Measurement of Co-efficient of Relative Expansion—Wet 'l-hm,mom.31;::1!‘5i

—Measurements of Co-efficient of Absolute Expansion; Pykng
pansion of Water ; Maximum Density of Water;
Heights.

Expansion of Gases:—Boyle’s Law and its verification :
Law; Absolute Scale of Temperature; Relation PV=RT; p ;
Volume Co-efficients of a Gas and their Determination;
meters.

Change of State :—Fusion; Laws of Fusion; Regelation ; Evaporation .
Boiling ; Variation of Boiling Point with Pressure. 4

Kinetic Theory of Gases and Properties of Vapours :—Kinetic Theory
of Gases; Saturated and Unsaturated Vapours; Measurement of Vapour
Pressure; Temperature Effect; Dalton’s Laws; Mixture of Gases and

meters ; Ex.
Correction to Baron;e

tric
Charles’
ressure and
Gas Thermo-

Circle; an Ellipse ; an |

Different methods of Weighing, |

gure by Weighing, |
Y Resonance Method; |

ction and Refrac- |

| Electrification ; Electmns;

eat, |

* Difference ; One-Fluid Cells ; Two-Fluid Cells; Dry-Cells ; Sta
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Vapours; Atmospheric Phenomena; Dew; Dew Point; Hygrometric State
of the Atmosphere ; Relative Humidity ; Hygrometers.

The First Law of Thermodynamics :—Theories of Heat; Work and
Heat ; Mechanical Equivalent of Heat; Joule’s Experiment; the First Law
of Thermodynamics.

Convection, Conduction, and Radiation of Heat :—Definitions; Co-
efficient of Conductivity; Measurement of Conductivity; Properties of
Radiation ; Emissivity of a Surface; Law of Cooling; Specific Heat of
a Liquid. ;

Magnetic attraction and Repulsion and Magnetic Induction :—Magnetic
Needles ; Position of Poles and Axis; Theory of Magnetism; Consequent
Poles; Magnetic Shells ang Magnetic Substances; Induced Magnetism;
Retentivity ; Methods of Magnetisation and Demagnetisation. )

Fields of Magnetic Force :—Law of Attraction and Repulsion; Unit
Pole ; Field of Force; Deflection Magnetometer ; Tangent A & B Positions
of Gauss; Oscillation Magnetometer ; Comparison of Moments of Magnets;
Magnetic Potential; Magnetic Screening; Lines of Force;-Lines of Mag-
netisation and Lines of Induction.

Terrestrial Magnetism, :—Declination; Dip; Horizontal
Determination of H; Magnetic Maps ; Ship’s Compass.

Static Electricity :—Prouction of Frictional Electricity; Theories of
Electroscope ; Conductors and Non-Conductors;
Law of Inverse Squares; Unit Charge; Torsion Balance; Surface

Intensity ;

| Distribution.

Electrostatic Induction ;—Charging by Induction; Faraday’s Ice-pail
Experiments ; the Electrophorus ; Electrical Screening.

Electric Fielq :—Field of F(,)['CE‘ Intensity ; Potential ; Tube Of,Forcei

Capacity :—Capacity : Principle,of Condenser ; Capacity of Djffer:;
Condensers; Specific Inductive Capacity ; Residual Charge ; Leyden Jaer:
Condensers in Series and in Parallel; Energy of a Charged Condenser;
the Farad.

The Atmospherical Electricity :—Lightning ; the Auro

Dynamic Electricity. Voltaic Cells :—Electric Curren
Theory of Simple Cell; Local Action; Polarisation ; E. M.

ra.
t; Simple Cell;
F. and Potential
ndard Cells.

< .—Qersted’s Experiments,
Magnetic Fields due to %
¢ the Fields at the Centre ;
noids ; Action of Magnets

Magnetic Fields due to Electric Current
Maxwell’s Corkscrew Rule; Laplace’s Law;
current in a Circular Conductor; Strength g :
C. G. S. Electromagnetic Unit of Current; Sole

. f urrents.
on Currents; Principle of a Motor; Action of Current on ((3; AT ok
meters; Tangent A !
Galvano Sus,pended Coil Galvanometer ;
dynamometer ; Ammeter

Galvanometers :—Astatic
Sine Galvanometer ; Mirror Galvanometer ;
Dead-beat Galvanometer; Ampere Balanr:f; F%ﬁ:’;s
and Voltmeter ; Soft Iron and Hot Wire Instrumeriis. A

Resistance :—Ohm’s Law; Specific Resistance; 'Terggg;asmr?ii)cfn
efficient; Resistance of Systems of Conducto,rs (i) 11”1. Meter, Bridss
Parallel; Shunts; Kirchoff’s Laws, Wheatstone's Bridge ; N " Cells,
Post Office Box; Platinum Resistance Thermometers ; Grouping .
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Some Electrical Measurements :—Resistance of a Galvanometer—
Direct Method, Thomson’s Method; Resistance of a Battery, Mance's
Method, Ammeter and Voltmeter Method ; Comparison of E. M. F. of
Voltaic Cells—Method of Sum and Difference, Method of Direct Deﬂfac-
tion, Potentiometer Method; High Resistance ; Low Resistance; Resist-
ance of Electrolyte.

Thermal Effects of Electric Current :—Conversion of Electr_ic I-Energy
into Heat; Joule’s Law; Determination of J; Units of Electric Energy
and Power; Heat and Light Effects; Incandescent Lamps ; Arc Lamp.

Electrolysis :—Faraday’s Laws; E. C. E. of Elements; Voltameters ;
Secondary Reactions; Storage Battery ; Electroplating ; Electrotyping ;
Reduction Factor of a Galvanometer.,

Magnetisation of Iron :—Permeability ; Electromagne:s.

Electromagnetic Inductions :—Faraday’s Law; Lenz's Law; General
Principles ; Fleming’s Right-hand Rule ; Faraday’s Disc; Eddy Currents;
Principle of a Dynamo; Self-Induction ; Mutual Induction ; Transformers ;
Ruhmkorff Induction Coil, Earth Induction.

Miscellaneous :—Thermo-Electricity :
X-Rays ; Radio-activity ;
Telegraphy.

Conduction through Gases;
Electric Telegraph ang Telephones; Wireless.

L
P. 2A. Physical Laboratory. Heat:—Lower Fixed Point of
a Thermometer; Upper Fixed Point of a Thermometer. (Hypsometer) ;
Specific Heat of a Solid; Latent Heat of Fusion of Ice; Latent Heat of
Steam; Co-efficient of Linear Expansion—(a) Pullinger’s Method,.
(b) Microscope Method ; Co-efficient of Absolute Expansion of Liquid ;,
Verification of Boyle’s Law; Pressure Co-efficient of Air, (Constant-
Volume Air-Thermometer) ; Volume Co-efficient of Air, (Constant-Pressure
Air-Thermometer) ; Melting Point of Paraffin; Relative Humidity—(Hygro-
meter) ; Specific Heat of a Liquid (Method of Cooling).

Magnetism :—Position of Poles and Axis of a Magnet; Lineg of.
Force of a Magnet; Neutral Points with respect to a Bar-Magnet; Cop-
parison of Moments of Magnets (Deflection Magnetometer—Tangent A anq
B Position of Gauss); ‘H’ in the Laboratory ; Determination of Dip,

Static Electricity :—Production of Electricity : (a) by Friction, (b) by
Induction; Use of Electroscope, Electrophorous; Use of Condensgey_
Leyden Jar.

Dynamic Electricity :—Preparation of Cells; Setting up of a Galvang.
meter ; Measurement of a Resistance : (a) Meter Bridge, (b) Post Office
Box, (¢) Thompson’s Method—Resistance of Galvanometer, (d) Mance‘s
Method—Resistance of a Battery, (e) Ammeter and V_Oltmeter Methog—
Resistance of a Battery, (f) Half Deflection Me_thot.i*—RESJStanCe of Galvano‘
meter, (g) Low Resistance (Method of Projection of equal POfentials),
(k) High Resistance, (i) Resistance of Electrolyte. Comparison of E. M.
F.’s—Potentiometer ; Mechanical Equivalent of Heat; Voltmeter—-(a) Re-
duction Factor of a Galvanometer, (b)) E. C. E. of Copper. Calibration
of Measuring Instruments.

F

<
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SURVEYING.

This course is meant for the Mechanical and Electrical Engi-
neering Fourth year class. ane ¢

‘Scales.— Construction of Different kinds of Scales, Measure of lengt]
and area. ) . .

‘Chain Surveying.— Different kinds of Chain and their cg;jttégg e
Testing Chains. Sources of errors. Hzmd' sk_etch.smﬁon Suihis,
Triangulation. Forms of Field-Book, Offsets, Tie lmca,d :'Incl e
Optical Square, Offset Rod. Chaining over, .1'01.1;\1,1 T R yEy
obstacles, when and where recommended; Finding Me :
sun’s shadow.

i ic, Survey-

Compass Surveying.— Construction and use éf Pr;::—,na“;\:/{ethod gf
ing and Levelling Compass. Testing the Compass.

traversing with chain and Compass etc. Meod

! i ble.
Plane Table.— Accessories. Securing paper on the Ta
of Surveying. Advantages and disadvantages.

orar
Levelling.— Definition, Different Classes. PermanentM:ér:}cllOde;“l:akmg
adjustments (Cook’s Reversible and Dumpy Level), | ld-book.  Arith-
the readings along a line of section. Forms of Flef tion. Longti
metical Check. Correction for Curvature and reirac ding. Re-
tudinal Section. Bench-mark. Datum Line. Stadia Reading.
duction of Levels. Sources of errors.

; rveying.
Elementary use of Theocolite. Useful Problems in Survey and Tape,

Field-book.—The field work consists of Surveys with Cs:il:]aénwim plane
traversing with the chain, tape and compass, travhe;‘ level. Plotting
table, determination of Longitudinal Section W’th.t of obstacles and
of the Field Book. Calculation of areas; Surveying
altitudes.

CHEMICAL ENGINEERING.
: though the

Chemical Engineering is a new subject ‘R ‘Ijnilr?éd independent
Universities and Engineering Institutions' of U- S'I .EnI;land, as a result
departments in this subject about 40 years_ago- fnlt that to develop and
of the experiences during the World War, it was Bim sound training in
run Chemical Works on an efficient basis, men Icremorial Laboratory of
Chemical Engineering were needed and Rﬂmsa?y sity College, London.
Chemical Engineering was founded in the Unvglfas ow University came
The first graduate in Chemical Engineering from g

out in 1928, 4 in the College of
The course in Chemical Engineering Was Séar:;e Bengal Technical
Engineering & Technology (at that time Call‘;er educational institution
Istitute) in 1021, 'Up ¢l now there is,BOIO0SN X EEY
in India which runs an independent course in the
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As the subject is new, misconceptions and misunderstandings about
its nature are numerous, and to remove them some words of explanation
are necessary.

©Qut of the common experience of the industrial chemist and the
engineering a new applied science is being evolved, the science of applied
physical chemistry which is largely the basis of what is commonly called
Chemical Engineering. .

Chemical Engineering is not a simple mixture of Chemistry and
Engineering. It is a separate science with its own problems, its own
methods, and ifs own opportunities. The successful development of
‘modern chemical industry will depend increasingly upon the activities of
men who are trained in the principles of Chemical Engineering and=
experienoed in its methods. )

Chemical Engineering is cgncerned, primarily, with the quantitative
study of the various unit .operat_ior.ls.—for example, grinding, roasting,
dissolving, filtering, evaporating, distilling, crystallizing and drymg, which
heir proper sequence make up a chemical process on an industrial
1t differs from applied or industrial chemistry which is concerned

in t }
scale. |
cimarily with general p\jocesses lsmd products. It differs from Meqhanical !.
Engineering and Electr'lcal Engineering which are concerned with the
construction and operation of mechanical devices for the generation and |
atilization of power, and from Civil Engineering, which deals with the
design and erection of structures and plants. f
. Some of the problems that peculiarly concern the chemical engineer
the flow at different temperatures and pressures of fluids and semi-
fluids differing widely in viscosity and density, and in chemical and
hysical stability ; the efficient heating or cooling of _Iarge quantities of
different materials ; the control of large sqa‘ie chemical reactions ; - the
design and operation of unit types of chemical plant; the chemical and

sical testing of the special materials that are used in the construction
P chemical plants; the production of new materials suitable for special
gquties; the design of new types of plants and in general, the application
of physico-chemical laws to all industrial operations.

professor E. C. Williams has defined a chemical engineer as “‘a .
scientific man whose duty it is to plan the large scale commercial |
processes and to design and operate the plant required for the carrying out

of the chemical reactions and physical changes involyed.”
Every chemical process is at heart a chemical reaction between
gissimilar atoms. Upon which way and how far the reaction proceeds
depends the success or -fa-lll.ll'e _of the process. The chemical engineer
must, therefore, be familiar with t_he chemical reactions involved and
pe able to appreciate fully the physical and chemical conditions that are
ssential 1€ the successful working of the reactions. He must also be able
2 visualize the complete process as it is to be carried out in the works.
;33 must plan the arrangement of the plant, prepare a quantitative flow-

are :

pneet Of materials and energy and draw up a costs analysis. He must
5 o able t0 DIEDELE and lay-out drawings, draw up complete specifications
for the purchasing of standard plant units and make complete drawings

i

) 9

Qil-extraction plant—Industrial Chemistry Laboratory

To f';ace Page 32
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of any special plant that may be required. He should select the necessary
skilled and unskilled labour and organise the starting up and the continued
operation of the complete process. Finally he should work out the
running costs and prepare a complete process specification.”” (Professor
W. E. Gibbs).

It must be admitted that very seldom such an ideal is realised, and
certainly not as the direct result of any recognised academic training for
a degree or diploma in chemistry or engineering, but the subjects taught
and the method of training in the Chemical Engineering Department

. should be chosen for the attainment of such an ideal as far as possible,

not necessarily or possibly during the students’ college-career but may be
afterwards. The college training should provide a solid and sound founda-
tion for his future growth into a.real chemical engineer.

It is quite often urged that even without such training men have
built up big successful chemical factories. Quite true, but certainly
through many trials and failures and consequent loss: 'of time. What was
pardonable 40 years ago is no longer so. Compe_tltlon is hard, and to
exist, every factory must be run most efficiently in every respect, and
hence exact scientific methods should take the place of Rule of Thumb
policy. Element of chance should be eliminated altoggther. Therefore
in the design, lay out, erection and running of a che.:mlcal p]_ant gnd ifs
separate constituent units the knowledge of chemical engineering is
essential. To meect this demand in India in its humble way and with the

resources at its command is the aim of the Cherniczz}l3 Engilneel‘mg Depart-
engal.

COURSES IN THE CHEMICAL ENGINEERING
DEPARTMENT.

Chemistry 1.—Chemistry for Junior Technical Ist year class.

Chemistry 2,—Chemistry for Junior Technical 2nd year class.

Chemistry 3 Chemistry for Engineering ist-year class

Chemistry 3A.—Chemical Laboratory for Engineering Ist year class.

Chemistry 4.-—Chemistry of Engineering Materials for Mechanical ang
Electrical Engineering 2nd year c_lass. :

Chemistry 4A.—Chemical Laboratory for Mechanical and Electrical

: ing 2nd year class.
Engineering 2nd ye Eng. 2nd year class.

Chemistry 5.—Inorganic Chemistry for Chem. )
Chemistry 5A.—Qualitative Analysis for gg- dg.
Chemistry 6.—Organic Chemistry for  ° . ’
Chemistr); 7.—Ir10grganic Chemistry for Cheml. Eng. 3rd year class.
Chemistry 7A.—Quantitative Analysis for do. do.
Chemistry 8.—Organic Chemistry for do. do.
Chemistry 8A.—Organic Preparations and
Detection for do. do.
Chemistry Qﬂ—Physical Chemistry for do. e do.
e ?/5 w Ao A '\
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Chemistry 10.—Electrochemistry for Chem. Eng. 4th year class.
Chemistry 11.—Physico-chemical Measure- !

ments and Preparations for do. do.
Chemistry 12.—Chemical Engineering I. for do. do.
Chemistry 13.—Industrial Chemistry for do. 4th & 5th year classes
Chemistry 13A.—Technical Analysis for do. 4th year class. ]
Chemistry 14A.—Metallurgy for do. do.
Chemistry 14B.—Fuels and their
Combustion for do. do..

Chemistry 15.—Chemical Engineering II. for Chem. Eng. 5th year clasg

Chemistry 16.—Technology of Oils & Fats and 1
Soap-Technology for do. do.

Chemistry 17.—Advanced Work in Chemistry for do. do.

Chemistry 3. Inorganic Chemistry.— Three fundamentq,
units. Ordinary laboratory processes for purification of substances. Pupg
substances. Elements and compounds. Three states of matter :—soljq
liquid and gaseous. The gas laws; Boyle’s law and Charles’ Iaw'
Graham'’s 1aws of gaseous diffusion. Dalton’s law of partial pressureg
The study of air and water. Oxygen and combustion. Hydrogen ang
water. Solutions. (Henry’s Law). S

Nitrogen and the atmosphere. Oxides of Nitrogen and nitric acig
The laws of chemical combinations. Atoms and molecules. Avogadro’e
Hypothesis. Atomic and molecular weights. Symbols and formul-u,_eS
Chemical nomenclature. Valency and chemical equations. The appliea'
tion of the laws_of stoichiometry to chemical calculations. Chlorine an(;
Hydrochloric Acid. Bromine and Iodine. Hydrobromic and Hydriodjq

acids. Ammonia. Acids,' Bases and Salts,

Carbon and its allotropic forms. Allotropy and Polymerism. Oxide
of Carbon. Cartto-nic acid.. Methane. Ethylene and Acetylene. Coasi
gas and flame. S_:llcon and its oxides. Silicates.

Sulphur and its allotropic modifications. Hydrogen sulphide.
of Sulphur. Sulphurous and Sulphuric acids. Phosphorus.
oxyacids of Phosphorus.

Metals and non-metals. The metallic state. Elementary study of thg
following metals and their salts of common acids: Sodium, Potassiun
Calcium, Magnesium, Iron, Copper, Zinc, Lead, Aluminium and Mercury,’

Chemistry 3A. Laboratory Work.—Simple laboratoy
methods 0f purification of a substance e.g. filtration, evaporation, distillg_
tion, sublimation and crystallization, Fitting up of a wash bottle. Simjme
methods of glass blowing.

. preparation and study of the properties of the following gases : Hydrg
en, Oxygen, Chlorine, Ammonia and Carbon dioxide. &

Determination of the solubility and yield of a crystalline substangg
like copper sulphate or potassium nitrate. Practice in weighing with 4
simple balance. d

Simple qualitative tests in solution of the following substances HCy
H.50,, HNO,, C'arbonic acid, H,S, NaOH, AmOH, and tests for Ng’
K. Ca, Mg, Fe, Zh, Cu and Al |

Oxideg
Oxides and
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Dry methods of analyses for Ag, Pb, Sn, Sb, Cu, Ni, Mn, Co, Ba, Sr.

Chemistry 4. Chemisiry of Engineering Materials.

‘Continuation of Chemistry 3. and chemical knowledge of important

engineering materials e.g. clays, brick, cement, lime, lubricants, paints
and other protective coatings. Metallurgical terms and processes ; natural
and prepared fuels; refractory materials ; furnace types; matellurgy of the
following metals with their properties and uses : Iron and Steel, Copper,
Tin, Zinc, Lead. Physical and chemical properties of important alloys.

Chemistry 4A. Inorganic Qualitative Analysis. Division
of metals into groups comprising the following : Na, K, Mg, Ba, @a;, E€,
Al, Cr, Zn, Mn, Co, Ni, Cu, Cd, Bi, Pb, Sn, Sb, Ag. Their individual
tests and systematic analysis of metals in each group. Detection of the
following acid radicals : CO,, SO;, NO,, Cl, SiO,, S, BO,, PO,, F.
Systematic analysis of a few unknown substances.

Chemistry 5. Advanced Inorganic Chemistry I.—In
addition to a further treatment of Chemistry 3. the following :—AnN
introduction to the classification of elements. The periodic system. Argon
and its Congeners. Hydrogen peroxide and Ozone. Per-acids and per-
calts. Boron and Silicon. The poly-oxyacids of Boron and Silicon.
Fluorine. Oxides and oxy-acids of halogens.

Systematic study of elements in the light of periodic classifications.

The alkali metals. Electrolysis and electrochemical methods.
Copper, silver and gold. The alkaline earths group of elements. Beryl-
lium, Magnesium, Zinc, Cadmium and Mercury. Alums and salts of
aluminium. Gallium, Indium and Thallium.

Carbon and the fuels. Oxides and oxyacids of carbon.
7Zirconium and Titanium. Tin, Lead and related elements.

The nitrogen family of elements. Nitrogen cycle in Nature. Fixation

of atmospheric pitrogen._ Active nitrogen. Hydrogen compounds of
pitrogen. Oxyacids of n:t'rogem Nitrogen and its halogen compounds.
Arsenic, Antimony, and B-lsmuth.
Sulphur and its oxyacids. Halogen compounds of sulphur. Thio-and
_sulphuric acids. Allotropy and polymerism. Selenium and Tellurium.
Chromium and its salts. Chromates, dichromates, and polychromates.
Mixed crystals, double salts and complex salts. Manganese and its salts,
Manganates and permanganates. The transition group of clements Irom,
.Cobalt and Nickel. I

Chemistry 5A. Qualitative Analysis.—Dry tests for bases
and acids. Practice with blow pipe, reduction, borax bead test ﬂz_lmg
test and fusion. (This may be omitted here if the student has acquire
himself fully with the above methods in the 1ist year class). -

Insoluble substances, simple methods of solution for insolubles
Jdouble decomposition, fusion, extraction with strong acids etc., etC.

A few preliminary lectures will be given to enable the students €0
follow the different operations in a systematic analysis for the sel?aratxon
and identification of groups and radicles. The aim should be f0 nnpressf
on the students the necessity of adhering to the required minimum 0
reagents and chemicals in their manipulation, and to bring home to0 them

Silicon,

poly
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Ll;zdfact that qualitative analysis leads to quantitative if only a balance is
The theory of electrolytic dissociation, Osmotic pr
action and balanced reactions, solubility product, coﬁo?:{siz;lr:c;hl::i\;nzf -
Individual tests of metals. Division of metals into groups. Syst;: i
analysis of the metals in each group. Reactions in tbhe dry way m\;avtlc
reactions. Separation of bases into groups. Detection of acids. Syst'em =
analysis of unknown substances, not containing more than 6 of aﬁc
following radicles : Ag, Pb, Hg, Cu, Bi, Cd, Sn, As, Sb, Fe, Al 7te
Mn, Co, Ni, Ca, Sr, Ba, Mg, Li, K, Na, NH,, OH, Cr0O,, AsO, SO..
5,0, PO., BO,, C:O, CO;, Br, I, CI F, S, Fe(Cy),, C.H.Os SO’
s0,, NO,, NO,, CIO,, CIO,, OCI, C.H,O. and silicates.
Complete' analysis of a few naturally occurring ores and substan
Introduction to microchemical method of qualitative analysis. i

Chemistry 6. Organic Chemistry L.—The gr
*scope of organic _chemistry: Purification of l(.)Sr‘rganic: compoi:g:ﬁtsoﬁ?c?s ;hg
liquids- ﬁ_malyms of organic compounds—qualitative and quantitati .
Determination of rnol_ecular weights of organic acids and bases by chem_"e_
methods. Classification of organic compounds. il

Detailed study of Aliphatic or open-chain compounds :—-
hydrocarbons_, _unsaturated  hydrocarbons—Olefines 3 aﬁ;db -Aci?;?gﬁéed
Halogen derivatives of the paraffins and unsaturated hydrocarbons. Al -
5,__‘l'\fin:mohydr‘u: saturated Alcohols and Monohydric unsaturated A'lcoh clo_
Ethers, Aldehydes ?nd Ket(?nes. Mono-basic Fatty Acids—Saturated a;;'
ol unsaturated ac‘:lds. ACEld Chlorides, Anhydrides and Amides. Este .
~ Esters of orgamc_and inorganic acids. Mercaptans, Sulphonic Ac'gs
and gulphonates, Thio-ethers, Amines. Cyanogen c:ompounds_Cyanmr .

Hydrocyanie acid. Halogen compounds of Cyanogen—Cyanic s
cyanufic amd_'s—’_l'hlocyanic ‘acid, Thiocyanantesw—Nitrilesb-Carbaminesand

Alkyl denvatnve§ of Phosphorus, Arsenic, Silicon ete, Organometail.
Compounds—s%rs;thg.t{c uses of Zinc Alkyl compounds and Gl‘ignardzc
Reagents: Polyhydric Alcohols, Carbohydrates. 3

ydroxy Mopobas:c Acids and compounds related to them—M
roXY fatty ?Clds‘*SteTt‘O-isomerism of Lactic acids—Amino Acigm"
dehydes—leetones—Monobasic Aldehydic and Ketonic Acids‘—
thetic uses Of Aceto-acetic Ester. Dibasic acids—Carbonic G
: iveS*"S?tur'alted fmd unsaturated Dibasic acids—Monohydrox aeld
droxy ]:_)Lbasm acids—Stereoisomerism of the Tartari yacidz :n-d
Oisgmerism of unsaturateqd acids—Hydroxy poly-basic aci(zis ud

Chem‘;st‘g; ch. Advanced Inorganic Chemistry II

Detﬂﬂed i’;‘; yPeriodic ggup .T'EIat‘iOrlShip exhibited by the elements in t;;
1 of. Bl et :’{Smﬁcat[on‘ The misfits in the periodic table
Radioacnv; iarths ._PraCtlv? substances. Isotopes and the Periodic"Law.
h rare Vanadit-lm I\?'piz:nes, position and uses of the rare earths-
elementS"num grou’ K; ium and Tantalum. Molybdenum and Tungsten,
The pllatl o PalEE)adP elements—QOsmium, Iridium ang Platinum -
Rutheﬂ’um’ L lum.  The study of complex salts of elemems’
whichl were 0 In the two previous years. 3

ay

hol

steré
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The aim of this year’s study will be to prepare the student for a
fuller understanding of the theoretical and applied chemistry.

Stoichiometry.—The principles of stoichiometry; The laws of chemical
combinations. The laws governing the 3 different states of aggregation
of matter—the gas laws; the thermal relationships between the different
states—the specific heat and latent heats of bodies. The laws of thermal
and electrical transformations of energy. The first law of thermodynamics.
Thermo-chemical. transformations.

Application of the above to purely chemical calculations. Illustrations.

The scope of industrial stoichiometry :—Errors due to inaccuracy in
calculations—approximations.  Illustrations. Errors due tO neglect of
small quantities, i.e., low figures in concentrations. Illustrations : neglect
of S. & N. in fuels.

Industrial calculations as used in the following illustrative operations :
—In fuels and combustions, Furnaces and metallurgical operations, Plants
designs and operations, Electrothermics and electrochemical methods.

Approximations in industrial stoichiometry. Illustratiosis.

Chemistry 7A. Quantitative Analysis : Gravimetric &
Volumetric.— Gravimetric ~Analysis :—Standardization of 2 set of
weights ; Determination of water of crystalization in BaCl, or CuSO, ;
Determination of Ba in BaCl, : Determination of Cl as AgCl; Estimation
of Fe as Fe,O, ; Estimation of Cu as Cu,S; Separation of Iron and Manga-
nese ; Separation of Cu and Ni electrolytically; Separation of Ca & Mg
in an unknown solution; Complete analysis of dolomite.

Volumetric Analysis :—Standardization of measuring vessels; Prepara-
tion of standard solutions of acids and alkali; Estimation of Na,CO, in
presence of NaHCO, ; Estimation of acetic acid in vinegar; Standardiza-
tion of KMnO, solution; Preparation of standard solution of K,Cr,0;;
Estimation of Fe in Iron ores by standard K,Cr,O, solution; Estimation
of Mn in MnO,; Preparation of standard Na—.,S.,‘fJ3 solution ; Determina-
tion of available chlorine in bleaching pt;waer; Estimation of Cu
volumetrically by iodometric methods.

One lecture a week up to December on the methods and p
of Quantitative Analysis.

Chemistry 8. Organic Chemistry II.— Detailed study of the
Chemistry of the cyclic compounds :—(a) Carbo-cyclic Compounds—
Polymethylﬁﬂes- Aromatic Hydrocarbons including structure of Benzer{e
etc. Aromatic halogen derivatives; Aromatic Nitro-compounds ; Aromatic
Amines; Diazo-and Azo-compounds; Aromatic Sulphonic acids;_Phenf)ls;
Aromatic Alcohols, Aldehydes and. Ketones; Quinones ; Aromatic Acids;
Aromatic compounds containing two or more Benzene nuclei. Naph-
thalene and its derivatives. Anthracene and its derivatives. Phenan-
threne. (b) Hetero-cyclic compounds—An elementary study of the‘Hetero-
cyclic Compounds with special reference tO Furfurane, Thlc.)phe.ne,

. Pyrrole, Pyrazole, Pyrazolone, Indole, Carbazole, Pyridine, Quinoline,
Isoquinoline an Acridine. ;

Synthetic Dyes—Classification of dyes—Important Dye-stuff of each

class with special reference to Azo-dyes and Triphenylmethane Dyestuffs.

rinciples
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i U:;AzfdsﬁParabanic Acid, Barbituric Acid, Alloxan, Allantoin, Veronal
ric Acid, Theophylline, Caffeine, Theobromine, Purin : i i
y , ) ) ey X
Guanine. Y R
Terpenes and Camphors—Monocyclic Ter
penes—Terpeneol—L i
nene—Menthonew‘Menthol. Dicyclic Terpenes *Camphor—Pine;,r;lD‘
Borneol. Olefinic Terpenes—Isoprene—Citral—Geranial—Linalool. B
Alkaloids—Classification of Alkaloids. An elementary study of t
following ,A_\lkaloic_is: Piperine, Conine, Nicotine, Atropine, Cocaj he
Quinine, Cinchonine, Morphine, Strychnine and Brucine. 3

Synthetic DrugS—lmportant compounds of Arsenic. Important me
bers of the fo]lov_vmg classes of drugs—Antiseptics, Hypnotics and Ap m-
thetics, Antipyretics, Diuretics and Uric Acid Eliminants. =

Chemistry 8A. Organic Chemistry.—  Laboratory Wgq
(1) Detection of the following elements in organic cqmpounds :—Carh Tk,
Hydrogen, Nitrogen, Halogens, and Sulphur. (2) Detection of the joyy on,
ing organic -compounds :—Methyl Alcohol, Ethyl Alcohol, Glycer-oh""
Formic Acid, Acetic Acid, Oxalic Acid, Tartaric Acid, Citric Acid, Laase
Acid, Benzoic Acid, Salicylic Acid, Cane Sugar, Glucose ’Staﬂetlc
Benzene, Aniline, Phenol, Urea, Uric Acid, Formaldehyde lAcetrch,
(3) Preparation of the following organic compqunds;__Ethy[' Bro One
Jodoform, Acetyl Chloride, Ethyl Acetate, Methyl Oxalate, Allyl Alclgjlcél

)

Oxalic Acid, Aniline, Acetanilide, p-Nitraniline, m-Dinitroben >
. 1 Z
Phenyl Hyplrazme, Methyl Orange, Potassium Benzene Sulphonene’
Benzyl Alcohol, Benzaldehyde, Benzoin, Naphthol Yellow M‘llac}?-t?’

] <l 1 a

Green, Acetophenone. (4) Combustion :—Estimation of
gen and Nitrogen. Carbon, Hydrg_

Chemistry 9,{{ Physical Chemistry.—Fundamental princi
of chemistry; Atomic Thetory and determination of atomic weight g
clements ; Flrst‘ I.daw of Thermodynamics (Energy Principle) - secofd S]_,
of Thermodynamics (Carnot-Clausius Principle). Fundamentéjs of Kin a}v
Theory- Idea}l and _Actual Gases; Empirical Foundations: Kinetic BHe
Thermoijnamlc.rel:fmons; Ideal and simple solid substanc:ES' Empir?nd
Foundations ; K.menc anfi Thermodynamic Relations ; Liqujd’s' Surf o
Tension, Viscosity, Density. The Transition of Chen"lica]ly ho;rmgen:;m32
substances from_ one state of aggregation to another. Relation betweus
cal properties and chemical constitution. Solutions*’rhermodynamejg

physic s
Princfplesai‘;d (g{é?lf)t'ijc lTheory. Dilute Solutions and Osmotic Pressure
Colloids 1dal “states; Molecules and Molecular magnitudes .

physical PTO?‘erfleS of Colloids. Thermochemistry and application of tha
First Law t;f Oh:;mgdynamncs,- Thermochemical methods and measurernents<§
‘7/;?.'1’116 cg ra o of Thermodynamics. Chemical Equilibrium :—_
Ho,nogeneolfss ysfem, The Law of mass action; Heterogeneous system .
phase Rule,d u’I:: ace Tension and Membrane Equilibrium. Influence oé
pressureé arflﬂ, emperature on Chemical Equilibrium. Free Energy
. Chemical A nity and E§tablishment of Equilibrium. Chemical Kinetics
and Velocity of Chemical Reactions. Catalysis. 3
! Disintegration of atoms ; Classification of Elements. Isotopes and atomic i
qumber. Photochemistry and Photochemical Reactions. |

e 2

Radioactivity ang !
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(_:hemistry 10. Electrochemistry.— Electrical Conductance ;

E-lec.:tncal Units ; Faraday’s Law; Current Efficiency; Electrolytic Disso-
ciation; Transference number; Specific, Molar and Equivalent Conduc-
tan:::e; Independent migration of ions; Electrolytic Equilibrium and Hydro-
lysis. Tonization Constant of Water ; Theory of Indicators.
Energy Relations; Gibbs-Helmholtz Equations; Electromotive Force;
Chemical Equilibrium ; Electrolytic Solution Pressure; Single Electrode
Potentials ; Electrolysis, and Polarisation ; Decomposition Voltage; Energy-
Efficiency ; Concentration Cells. Normal Electrode Potentials ; Chemical
Cells; Oxidation and Reduction Elements; Primary Cells; Secondary
Cells. Electrolytic Refining and Extraction of Copper, Silver and Zinc.
Electroplating and Electrotyping.

Electrolysis of Aqueous Solutions :—Hypochlorites, Chlorates ; Alkali-
Chlorine Cells. Hydrogen and Oxygen; Potassium Parmanganate; Per-
chlorates ; Hydrogen Peroxide. Electrolysis of molten Electrolytes :—
Sodium and Aluminium. Electric Smelting in the Iron and Steel Industry.

Electric Furnace : Arc, Resistance and Induction types; Electric
melting and heat treatment of Steel. Manufacture of Calcium

Refining,
Carbide, Cyanamides, Cyanides, Carborundum, Graphite, Sodium Sul-
phide, Carbon Bisulphide and Phosphorus. Oxidation of Atmospheric
Nitrogen.

Chemistry 11. Laboratory Work in Physical Chemistry.
A. Determination of Molecular Weight and Refraction.— (1) Mole-
cular weight according to Victor-Meyer, (2) Molecular weight by the boil-
ing point method, (3) Molecular weight by Freezing point method, (4) Mole-
cular Refraction.
B. Thermo-chemistry.—(a) First Law. (5) Determination of Heat of
(6) Determination of Heat of Combustion in the Bomb-
calorimeter and Gas-calorimeter, (7) Determination of Heat of Evapora-
(b) Second Law. (8) Determination of the Heat of Evaporation from
pour Pressure relations.

Mehsurement of the velocity of inver-
urement of the velocity of

Neutralization,

tiomn.
Temperature—Va

C. Chemical Kinetics.—(10)
sion of sugar with saccharimeter, (11) Meas

hydrolysis of an ester.
» D. Electrochemistry.
nation of the apparent degree of
mination of Ostwald’s Dissociation

(a) Conductivity Measurements. (12) Determi-
Dissociation from conductivity, (13 Deter-
_constant of weak Electrolytes, (14) Acidi-

y conductivity measurements, (15) Determination of the solubility

(b) Potential-measurements. (16) Influence of con-
(17) E. M. F. silver-concentration-

(18) Electrometric Titration.

metry b
of silver chloride.
centration on E. M. F. in Daniell cell.

cells and the solubility of silver-chloride.
E. Electrochemical Work—any four of the following :—
(19) Nickel-plating, (20) Brass-plating, (21) Silver-plating, (2?)
Electrolysis of NaCl with diaphragm, (23) Electrolysis of NaCllm
belljar process, (24) Preparation of Hypochlorite, (25) Preparation

of Potassium chlorate, (26) Preparation of lodoform, (27) Prepara-

tion of Hydrazobenzol.
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Chemistry 12. Chemical Engineering.— Flow of Fluids;
Transportation of liquids and solids; Flow of heat; Combustion, Furnaces

and Kilns; Gas-producers ; Crushing and Grinding; Principles and
methods of mechanical separation. Filtration; Evaporation and Evapora-
tors; Drying; Driers and Humidifiers; Distillation; Diffusional processes
for the separation of components from a mixture e.g. Absorption, Adsorp-
tion etc. Chemical Engineering Economics.

Books recommended :—Principles of Chemical Engineering by
Walker, Lewis and McAdams ; Handbook of Chemical Engineering 2 vols.
__Liddell ; Heat Transfer and Evaporation—Badger; Industrial Filtration-
Wright ; Industrial Furnaces 2 vols.—Trinks; Chemical Engineering Eco-
nomics—Tyler ; Transactions of the Institute of Chemical Engineers—
England ; Transactions of the American Institute of Ch= nical Engineers.

Chemistry 13. Industrial Chemistry.— Cremical  Indus-
tries :—Dry Distillation of Wood; Dry Distillation of Coal; Coal Tar and
its disﬁllation_ products; Acids: Sulphuric, Nitric, and Hydrochloric.
Alkalies : Sodium Hydroxide and Sodium Carbonate; Paper; Glass;
Sugar ; Starch-; Glucos_e_ and Dextrin; Brewing and Malting; Alcohol
making ; Tanning; Fet:h]:sers; Lime, Cement and Plaster; Clay, Bricks
and Pottery; Enamelling; Refrigeration and Cold Storage; Preservation
of Fruits and Vegetables; Glue and Gelatine; Gums and Resins ; Matches ;
A brief study of the vegetable and animal oil industry.

Books recommended : —Industrial Chemistry by Rogers and Aubert:
Industrial Chemistry by Martin; Industrial Chemistry by Thorp:
principles of Applied Electrochemistry by Allmond. - :

Chemistry 13A. Technical Analysis.— Analysis of the follow-
pstances :—Coal ; Iron ores; Pig iron and Steel; Slag; Vegetable

ingjestt st Dbt ;
o animal oils; Lubricators ; Gases; Boiler water; Sanitary water ; Soaps.
E;:igmf—'ﬂfs; Paints ; Fertilisers; Milk ; Tar.

Books recommended :—Technjcal Analysis—Aungst ; Standard methods

of Chemical Analysis—Scott ; Analytical Chemistry—Treadwell & Hall.

Chemistry 14A, Metallurgy.— (a) Metallurgical Fuels; Metal-
jurgical Lenns Mam;l processes; Metallurgical Furnaces; Refractory
Materials: (b}.ﬂ etallurgy of Iron and Steel—The Manufacture of Pig
Iron ; The Puri cat-lon of Pig Iron; The Manufacture of Wrought Iron

Crucible Steel; The Bessemer Process; The Open-Hearth Process
ects in ingots and other castings; The Mechanical Treatment of Steel;,

¢ heat treatment of Steel; The Alloy Steels; The Corrosion of Iron
nd /steel (c) M_et.allurgy. of the following common metals :—Copper ;
i zinc; Aluminium; Tin and Gold.

Books recommended :—The Metallurgy of Iron and Steel by Bradley
groughton The Metallurgy by Rhead; The Metallurgy of Common Metals
5 by Austiﬂ.

Che_n?wt{:y 143'_ Fuels and their Combustion.— Industrial
. Origin, “OMpOsition, Classification and Storage of Coal ; Chemistry

i)ef

els 5 .
i cémbus“on Reactions ; Combustion Calculations; Combustion of Coal
Grates; Operation of hand-fired Furnaces; Mechanical Stokers and

COURSES OF INSTRUCTION 41
Powdered Coal as Fuel. Different types of Furnaces, their
design and construction. Liquid Fuels and their Combustion. Gaseous
Fuels, their production, properties and combustion. Furnace efficiency
and distribution of heat losses. Flow of heat and Rate of Heating.

Chemistry 15. Chemical Engineering.— (a) Continuation of
Chemistry 12. (b) Design and layout of a complete chemical plant with
exact specifications of the machineries to be employed and interconnec-
tions of the different parts. (c) Cost calculation and preparation of

balance-sheets. g

Chemistry 16. Technology of Oils and Fats.— Classifica-
tion of oils and fats (animal and vegetable) Constituents of oils and
fats ; Recovery of oils :—(a) Expression process, (b) Extraction process;
Refining of oils; Hydrogenation of oils; Manufacture of edible fats such
as Vegetable Ghee, Margarine etc. ; Manufacture of Paints and Pigments;
Manufacture of Varnishes including Nitro-cellulose Varnishes etc. ;
Manufacture of Lubricators; Manufacture of Printing Inks; Manufacture
of Oil-cloth; Composition of Oil-cakes and their various uses; Composi-
tion of Fish-cakes and their various uses; A brief study of essential oils.

Rooks Recommended :—Chemical Technology and Analyses of - Oils,
Fats and Waxes, Vol. I, II. and IIl. by Lewkowitsch; Industrial
Chemistry (Organic) by Martin; Hydrogenation of Oils by Ellis; Animal
and Vegetable Oils, Fats and Waxes, by Martin; Industrial Chemistry of
Fats and Waxes by Hilditch.

Soap-Technology.— A special course of 15 to 20 lectures.

Chemistry 17. Advanced work in Chemistry.—In this
course each student of the fifth year class will be assigned a Chemical
or Chemical Engineering Problem on which he will work the whole year
and submit a paper containing detailed report of his work.

The students will be required to study thoroughly the technological
rocesses by operating the experimental plants such as the Oil-extraction
plant, Soap-making plant, Ice-plant etc.

The students will also be assigned selected readings from various
chemical journals and books on different industries and will be required
to write papers on industrial subjects of importance from the stand point
of Chemical Engineers. :

Inspection trips to various mdustnal‘plants will be arranged and the
students will be required to join these trips at their expense.

Furnaces;

ELECTRICAL ENGINEERING.

Following are the Courses of Instruction given under the Electrical

Engineering Department :
E. E. 1. Elements of Direct Current Engineering.
Electrical and Mechanical Engineering Third Year Class.
E. E. 2. Direct Current Machines. for Electrical and

Mechanical Engineering Third Year Class.

for
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E. E. 3. Dirgct Current Measuring Instrumenits. for-
Electrical and Mechanical Engineering Third Year Class.

E. E. 4. .Principles of Alternating Current. for Elec-
trical and Mechanical Engineering Third Year Class.

E. E. 5. Elecirical Drawing. for Electrical and Mechanical
Engineering Third Year Class.

E. E. 6. Alternating Current

trical Engineering Fourth Year Class. 3
E. E. 7. Transmission & Distribution. ~ for Electrica]

Engineering Fourth Year Class. ]
E. E. 8. Alternating Current Measuring Instruments

for Electrical Engineering Fourth Year Class. o
E. E. 9. Electrical Design. for Electrical Engineering Fourth

Machinery. for Elec-

Year Class.
E. E. 10. Industrial Motors & their Application. for

lectrical Engineering Fifth Year Class.
E. E. 11. Design of Electrical Machines. for Electrj_
cal Engineering Fifth Year Class.
E. E. 12. Transmission & Distribution. (4dvanced Course)

__or Electrical Engineering Fifth Year Class. 3

~E. 13. Telegraphy & Telephony. for Electrical Engineer_
ing Fourth Year Class.

E. 14. Telegraphy & Telephony.

ngineering Fifth Year Class.
Electrical Engineering.

' Thi-rd Year Class. y ;
ing . 16. Electrical Power Generation & Distribution
Meéhanical Engineering Fourth Year Class. S
for B E. Lab. 1. Electrical Engineering Laboratory. (Firss

rse).—for Electrical & Mechanical Engineering Third Year Class.
Cou EnEs Lab. 2. Electrical Engineering Laboratory
é Gourse).—for Electrical Engineering .Fourth Year Class. =
ineering Laboratory, (Senior

E

(Advanced Course). —_

le:;trical E
for E ) for Chemical Engineerp_

.

(Secor Lab. 3. Electrical Engi
e). —for Electrical Engineering Fifth Year Class.

Couts "E. Lab. 4. Electrical Workshop. for Electrical Engineer.

ing Fift.h year Class.

g. 1. Elements of Direct Current Engineering,
E. s and Definitions; Storage Batteries; Illumination.

a ; :
General 2. Direct Current Machines.  The Dynamo ; Genera-
or; Armature Winding; the Magnetization Curve; Armature

{ Motor; 2 :
and Operating Characteristics of Generators; Motor; Commuta-

tor =,
n :
React'o o‘ mpensation .of Armature-reaction and Improvement of Commuta~
o} Cenciency, Rating and Heating; Boosters and Balancers.
tion;

L

A part of the Electrical Engineering Laboratory

To Face Page 42
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E. E. 3. Direct Current Measuring Instruments. Measure-
ment of Resistance; Measurement of Current; Measurement of Voltage ;
Measurement of Power ; Measurement of Energy; Calibration of Meters.

E. E. 4. Principles of Alternating Current. Algebra of
Vectors and of Complex Quantities used in Electrical Engineering ;
Alternating Currents; Power when Current and Voltage are Sinusoidal;
Non-sinusoidal Waves; Circuits containing Resistance, Inductance and
Capacitance ; Mutual Induction; Impedances in Series and Parallel ;
Effective Resistance and Reactance.

E. E. 5. Electrical Drawing. Wiring ; Costing; Layouts of
Different Systems; Diagrams; Protection Switches; Fuses; Circuit-
breakers ; Controllers; Arresters etc. Switch Board.

E. E. 6. Alternating Current Machinery. Synchronous
Generator ; Static Transformer ; Synchronous Motor ; Parallel Operation
of Alternators; Synchronous Converter; Polyphase Induction Motor ;
Single-phase Induction Motor ; Series and Repulsion Motor.

E. E. 7. Polyphase Circuits : Transmission and Distri-
bution of Power. Polyphase Currents: Kirchoff’s Laws and Equi-
valent Y—and Delta-connected Circuits; Harmonics in polyphase Circuits;
Power and Power-factor of polyphase Circuits; Unbalanced 3-phase
Circuits ; Power Transmission; Distribution Systems.

E. E. 8. Alternating Current Measuring Instruments.
Instruments suitable for both Direct and Alternating Current Circuits ;
Special Instruments for Alternating Current Circuits only ; Oscillographs ;
Frequency Meters; Power-factor Meter; Induction type of Power and
Energy Meters; Intigrating type of Meters ; Calibration of Meters.

E. E. 9. Electrical Design. Complete Design of a D. C.
Compound Machine with Interpoles ; Complete Design of a D. C. Series
Motor with Controller; (Assembly Drawing of each should be submitted
with detailed calculations) Complete Design of a D. C. Distribution
System for a small Industrial Town. / b A

E. E. 10. Industrial Motors and their _Appllcat_lon:
(@) Choice of Motors and System of Control for Pa.mcular Sef‘v;-;:e_s;
Group Driven and Individual Drive; High Speed Induction _Motg;s, gisd
Motors ; Different Systems of Braking; Single-phase Induction oto.r Mr'ln
Control : Automatic Starting; Multi-voltage System ; Power. Pump§, lf
Motors ;’ Motors for various other similar purposes; Various k_llnds 0.
Starters, Speed Regulators and Braking Devices.. (b) Electn_c .Ral_w];aysk.
Train Resistance; Types of Railway Motors; Their Charactgns_tlcs ; I‘Efi -
ing; Self-propelled Cars ; Electric Lo‘comotives; Power Distribution 10T
Railwgy Electrification; Railway Signalling. \

E‘{ E. 11. Design of Electrical Machines. (@) Sygchm—
nous Generator; (b) Static Transformer ; (c) Induction Motor ; (d) Rotary
Con i ;

Vé;t;;lete Design of the above Machines and Assembly Drawing of
any two, as assigned by the Professor in Charge.

E. E. 12. Transmission & Distribution of Power.
(Advanced Course) :—(a) Power Transmission ; Systems in Common Use:;

4

a
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Advantages and Disadvantages; Electrical Calculations; System Disturp-
ances; Selection of Protective Equipment; General Features of Design .
Line Insulators; System of Connections and Switching; Power—facto;:
Correction; Stresses in Spans; Strength of Supporting Members; Funda.
mental Considerations of Line Construction; Private Right of Way : The
Conductor Material; Conductor Spacing; Ground Wire Construction .
Over-head Crossings; Under-ground Cables; Sub-stations ; Out-dc,o;
Switching Stations ; Transmission Economics; Cost Data; Estimated Line
Costs. (b) Distribution Systems; Classification of Systems: Types of
Circuits; Feeders; Urban Transmission Systems; Design of Circujtg .
Sub-stations ; Bus-bar  Arrangements; Transformer Sub-stations ; Fre:
quency-changer Sub-stations ; Motor-generator Set; Synchronous COHVErter
Sub-stations ; Low-tension Switch-boards; High-tension Switch-boargg .
Oil Switches; Pressure Regulation ; Tirrill Regulator; Secondary Distribu:
tion ; Protective Apparatus ; Under-ground Low-tension Net Work ; CiPCuit__

preakers; Relays; Lightning Arresters; Over-head Construction; Unde;._

ground Construction ; Conduit Systems; Cable Supports; Types of Cablg .

Cable Insulations ; Jointing ; Distribution Economics. )

E. E. 13. Telegraphy and Telephony. Elements of Tepq_
phony .—Introduction ; Transmitter ; Receiver; Induction Coil : their Useg .
Classification of Telephone Installation; Signalling ; Magneto-telephOné
Connections; Magneto Telephone Exchange; Central Battery Telep}mne
Systent ; Sw:tch' Board Connections and Operation; Influence of Resist‘
ance and Capacity on Speech Transmission.

Elements of Telegraphy :—Standard Manual Telegraph Systemyg .
Manual Morse Telegraph System; Morse Characters; the Closed Cireujy .
Morse System ; the Open Circuit Morse System Speed of Signallingj
Circuit Efficiency ; the Main Line Relay; Sounders; Single Line Repeaters’

Radio Telegraphy (Theoretical) :—Introduction ; Different Systems Gl:
raphy ; Aerial; Thermionic Tubes and Receiving Circuits; VHCuum

le ]
}‘ibf Transmitter,
Radio  Telephony :—Introduction; Microphones and Telephoneg .
3

Radio Measurements ; Miscellaneous.
Radio Telegraphy and Telephony (Practical).—Characteristic Curve
a Crystal; Characteristic Curves of Thermionic Tubes; Constructiqy
A Receiving Circuits ; Tuning and Measurement of Wave Length.

. E. 14. Telegraphy and Telephony. (Advanced Course) ¢
El’ements of Telephony (Advanced Course) :—Detailed Study of the. firge
Z ourse Signalling Egulpments and Systems;.Non-multiple Cm'nmon‘

wery System; Multiple Common-battery Switch Board; Multi-office
ba aual Switch ,Board; Telephone Protective Devices; Inter-communicg_
ma gystem ; Strowger Automatic Telephone System; Vacuum Tubes .
t.]iglgephone Repeaters ; Multiplex Telephony.
glements of Telegraphy (Advanced Course) :—Duplex Telegraphy .
sadruplex Telegraphy: Balancing .Duplexes iand. Quadruplexes; the
ntoplex ; High-Speed Automatic Telegraphy ; Simultaneous Telephony
pha Telegl‘aph y over the same wires ; Telegraph Transmission ; Construg_
f-r;i . Testing; Specification.
l L]

A part of the Electrical Engineering Laboratory—Students at work

To Face Page 44




COURSES OF INSTRUCTION 45

Radio Telegraphy and Telephony (Advanced Course) Theoretical :—
Detailed Treatment of the first Course ; Duplex Telegraphy ; Atmospherics ;
Frequency Multipliers; Piezo Oscillations ; Television;  Frequency
Measurement and Testing; Establishment of a Wireless Transmitting
Station ; Design; Recent Achievements.

Practical :—High Frequency DMeasurements ; Measurement of Induc-
tance and Capacity; Construction of Oscillators ; Construction of Trans-
mitters ; Attending Transmitting Stations.

E. E. 15. FElectrical Engineering. This Course is meant
for Chemical Engineering Third Year Class.

General Laws and Definitions; Principles of Direct Current and
Circuit; Calculations. Induction of Currents; Fleming’s Rule; Lenz’s
Law ; Practical application of Induction; Self and Mutual Induction.
Magnetic Properties of Materials; General Laws and Terminology ;
Magnetic Circuit ; Calculations. Electrical Measurements and Measuring
Instruments.

Dynamos and Motors ; Principles involved; Different Types and their
functions ; Management ; Power and Efficiency Calculations. Accumula-
tors ; Principles involved ; Construction and maintenance.

Principles of Alternating Currents; Circuit Calculations ; Single-
phase, two-phase and three-phase current; Vector diagrams; Simple
‘Alternator; Induction and . Synchronous Motor; Elementary Theory of
Transformers and their uses; Rotary Converter and Rectifiers.

Power Transmission; Switch Board Diagrams; Advantages of high
tension Alternating Current Transmission. Electrodeposition of Metals ;
Utility of A. C. and D. C. compared with respect to the adaptibility to
Chemical Industry. Cost of Generation and upkeep.

The above course is supplemented by the following Laboratory
Work ._—Measurement of Resistance ; Measurement of Internal Resistance

of Storage Battery; Calibration of Ammeter and Voltmeter; Study of
Energy-meters; Stud_y of D. C. Generators (Shunt, Series and Com-
pound) ; Characteristics of an A. C. Series Circuit; Study of Alternators
(Single and Poly-phase) ; Measurement of 3-phase Power by Two Watt-
meters ; synchronising and Parallel operation of two Alternators; Study
of a Poly-phase Induction Motor: Study of a Transformer; Study of a
Rotary Converter ; Study of an Induction Regulator.

E. E. 16. Electrical Power Ceneration & Distribution.
—This is an abridged course of E. E. 6 and is intended for the Mechanical
Engineering 4th Year Class.

Elementary Principles of Alternating Current : Resonance ; Poly-phase
Gircuits; Construction, Operation and Simple Characteristics of Alterna-
tors, Transformers, Induction Motors, Synchronous Motors, Rotary Con-
vert;:r‘s and other important machineries ; A. C. Instruments.

E. E. Lab. 1. Electrical Engineering Laboratory. (First
Course) : To Measure Resistance by Ammeter and Voltmeter Met%lod;
Measurement of the Internal Resistance of a Storage Battery: Calibra-
tion of an Ammeter in comparison with a Standard One; Calibration of
a Voltmeter in comparison with a Standard One; Testing the Constant
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of a Ballistic Galvanometer; Calibration of D. C. Ampere-hour Meter;
Measurement of Insulation Resistance; Measurement of Permeability
by Thompson’s Permeameter; Measurement of Permeability by Ballistic
Galvanometer ; Calculation of Hysteresis Losses and Determination of the
Hysteresis Loop of Different Grades of Steel by Ballistic Calvanometer;
Magnetization Curve of a D. C. Generator; Characteristic Curves of g
Shunt Genérator; Characteristic Curves of a Series Generator ; Charac-
teristic Curves of a Compound Generator; Determination of the Losses
and Efficiency of a D. C. Generator; Performance Curves of a Series
Motor ; Performance Curves of a Shunt Motor; Performance Curves of
a Compound Motor; Parallel Operation of Shunt Generators; Parallel
Operation of Compound Generators; Testing of a D. C. Fan Motor -
Distribution of Voltage around the Commutator of a D. C. Genemtorf
Characteristics of an A. C. Series Circuit; Characteristics of an A. C_’
Parallel Circuit; Characteristics of an A. C. Series-parallel Circuit.

E. E. Lab. 2. Electrical = Engineering Laboratory,
(Secoﬂd Course) :.—Operation Tests on Storage Battery; Localization of
Fault in an Electric Main by Murray’s Loop Test; Separation of Losses
of an Electric Machine; Efficiency Test on a Shunt Motor by Hopkinson
Method ; Perforrnanc; Test on a Rosenberg type of Train-lighting Generga-
tor and System; Calibration of an A. C. Watt-hour Meter ; Magnetization
curve of an Alternator ; Measurement of 3-phase Power and Power-factor
py Two-Watt-meters ; Efficiency of Transformer from Losses ; Performance
curves of an Alternator; Synchronising and Paralle] Operation of
Alternators ; Performance Curves of a Polyphase Induction Motor; Per.
ormarice _Clll'VeS of a Single-phase Induction Motor; Effect of Variation
of Excitation of a Synchronous Motor at Constant Load; Testing of ap

. C. Fan Motor ; Characteristic and Efficiency of a Rotary Convertop
when Tun from the A. C. Side; Characteristic and Efficiency of a Rotary
Gonvertor when run h:om the D. C. Side; Performance and Vector
piagram of ar; Induction Regulator; Characteristics of an Induction
Generator'; Pelormance Test on a Repulsion Motor; Commercial Tests
S D-: & and A. C. Machines; Heat runs on Electric Machines: Photo.
metric Tests on Incandescent Lamps; Calibration of Meters with the
help of a Potentiometer,

E. E. Lab. 3.  Electrical Engineering  Laboratory.
-or Course) :—High Tensjoy Tests :—High Tension Tests on oils and

(Sema . Corona; Hij ;
Insulators: Ma;  High Current Tests :—High Current Tests on
nes and Circuit Breakers; Transients and Harmonics with their

itc : y
SW graphic Tests ; Standardization of Meters ; Artificial Lines; Loading

cillo ;
0s¢ .y and Charging Current of a System; Special Tests: Tests on

abl]lty
S,tascm types of A C. Commutator Motors.

4 E,_L_ab. 4. Electrical Workshop.  Testing of Faults in
el Rewinding of Armature anq Fjeld; Commutator setting and other
Pal "' epairs ; Repairing of Meters and other Instruments; Construction

P?tgesistance and Inductance Cojjs,
o

A portion of the Machine Shop
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COURSES OF INSTRUCTION
MECHANICAL ENGINEERING.

The following are the Courses of Instruction

3 e given under the
Mechanical Engineering Department.

D. 1. Drawing. for Mechanical, Electrical and

" - Chemical
Engineering First Year Classes.

_ 2. Descriptive Geometry and Mechanical Drawing.
for Mechanical and Electrical Engineering Second Year Classes.

E. M. 1 & 2. Elementary Engineering Mechanics. tor
Mechanical and Electrical Engineering Second and Third Year Classes.

E. M. 3. Higher Engineering Mechanics. for Mechanical
Engineering Fourth Year Class.

E. M. 4. Engineering Mechanics. for Chemical Engineering
Third Year Class.

M. E. 1. Applied Thermodynamics. for Mechanical and
Electrical Engineering Third Year Class.

M. E. 2. E_'Jteam Engine and Boiler. for Mechanical and
Electrical Engineering Fourth Year Classes.

M. E. 3. Steam Turbine. for Mechanical and Electrical
Engineering Fifth Year Classes.

M. E. 4. Internal Combustion Engine. for Mechanical and
Electrical Engineering Fourth Year Classes.

. E. 5. Mechanism. for Mechanical and Electrical Engineering
“Third Year Classes.

M. E. 6. Hydraulics., for Mechanical Engineering Fourth Year
Class and Electrical Engineering Fifth Year Class.

E. 7. Hydraulic Machines & Water Power Engineer-

ing for Mechanical Engineering Fifth Year Class.

_E. 8. Machine Drawing. for Mechanical and Electrical
Engineering Third Year Classes.
M. E. 8a. Machine Drawing. for Chemical Engineering Second
Year Class. .
CE. 9. Theory of Machine Design. for Mechanical and
Electrical Engineering Fourth Year Classes.

M. E. 10. Machine Drawing and Design. for Mechanical
Engineering Fourth Year Class.
(=]

. E. 10a. Machine Drawing and Design. for Electrical
Engineering Fourth Year Class. y

M. E. 11. Machine Design. for Mechanical Engineering Fifth
Year Class.

M. E. 12. Mechanical Engineering Laboratory. for
Mechanical Engineering Fourth and Fifth Year Classes.
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M. E. 13. Mechanical Engineering Laboratory. for

Electrical Engineering Fourth Year Class.

M. E. 14. Machine Tools. for Mechanical Engineering Fifth
Year Class.

IVE E. 15. Factory Organisation and Management.
Mechanical Engineering Fifth Year Class.

M. E. 16. Mechanical Handling of Materials. for
Mechanical Engineering Fifth Year Class.

M. E. 17. Motor-car Engineering. for Mechanical Engineer-
ing Fifth Year Class.

M.'E- 18- Materials of Construction. for Mechanical
Engineering Fifth Year Class,

M. E. 19 _Pou_'er Plant Engineering. for Mechanical and
Electrical Engineering Fifth Year Classes.

M. E. 20. Heat Engines, for Chemical Engineering Third Year
Class.

w. 1. ‘Workshop. for Mechanical, Electrical and Chemical
Engineering First Year Classes.

W. 2. Workshop. for Mechanical and i i ing
e Mdins P i and Electrical Engineering
W. 3. Workshop. for i i i i
Y A P Mechanical and Electrical Engineering
w. 4. Workshop Pracii for Mechani i
gmeermg Sdiaey Clasgesf:hce- / anical and Electrical

W. 5. Advanced W . .
girleering Fifth Year Class, orkshop Practice. for Mechanical

for

Se
Th
En

En

DRAWING.

. Drawi : y

D. clons]t:r)uctio;ngﬁ CLEItermg ; Construction of Scales; Use of Instru-

ments metric F’roiecticmsur‘gaS and Geometrical Drawings; Orthographic
s0 3 £ 3 ecti . . . & ;

= Rivetted Joints, : ions; Simple Working Drawings; Bolts,

Nut el 1
; r?-ﬁvi)eégl;]:l):tl\re. Geometry and Mechanical Drawing,
esctpl bia TY :—Instructions and Exercises are given on
furldamen élf BT an; of Ofthographic Projections; Problems on Com-
bmation?rannent Iines anctij11 Lines, Planes and Solids; Sections, Develop-
Irleﬂts; fbsimple Machi Planes and Warped Surfaces etc., (ii) Working
DraW' E 01 Drawings ; Tmef Parts ; Dimensioning; Use of Convention in
Mechamca » iracing and Blue-printing.

()

ey £

10-ton
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ENGINEERING MECHANICS.

E.M. 1 & 2. Elementary Engineering Mechanics.
Kinematics, Laws of motion, Work, Power and Energy, Motion in 2
Circle, Centrifugal and Centripetal forces, Motion in a curved or banked
track, Simple harmonic motion, Concurrent forces (treated both analyti-
eally and graphically), Moments, Couples, Friction, journal friction and
lubrication, Friction of band on pulleys, Friction and efficiency of a screw,
Brakes, Statics of rigid bodies, Centre of gravity, Properties and applica-
tion of centre of gravity, Theorem of Pappus or Guldinus, Moment of
Inertia, Radius of gyration, Changes of energy and speed, Laws of rota-
tion of a rigid body, Kinetic energy of rotation, Compound pendulum,

Torsional and Compound harmonic motion, Kinetic Energy of rolling
bodies.

Machines, Effort and resistance in a Machine, Mechanical advantage,
Velocity ratio and efficiency of a machine.

Graphical Statics, Bow's Notation, Funicular Pol}:gon‘ Bendg;%:
moment and Shearing Force Diagrams, Jointed Structures, Stress g
grams, Roof-frame and Girder, Loaded Strings and Chains.

k]
Simple stress and strain, Elasticity, Rigidity, Applicatiop of Y(')ll‘mi::
modulus, Stress-strain diagram, Work done in producing strain, Res! lei:ed
and Shock. Moment of resistance of a shaft to torsion, Stress m_trociumd
by bending, neutral axis. Section modulus, Combined bending ¢
twisting, etc. :

s i h

E. M. 3. Higher Engineering Mechanics. i S“;?SLS
and resistance of Materials—Strain and stress, Elasticity, R[glﬁﬁiijbjecte o
Strain diagram, Resilience and Shock, Thin Cylindrical She ¢ a shaft,
to internal pressure, Rivetted Joints, Torsion, Anglf: of tw1.5t o S eHATE
Moment of resistance of a shaft to torsion, Helical Sprmrg{fi’er various
moment and Shearing force diagrams, Bending of beaxg_s uand shearing
loads, Bending and shearing due to travelling loads, Bending and shearing,
forces in different planes, Stress introduced due to benduilg tic limit and
Moment of resistance to bending, Bending beyon d eafsn:ant diagrams,
rupture, Deflection of beams, Deflections from be“dmgbm(:ns Continuous
Deflection of beams having fixed ends, PTOPPed up. 1082 rné Compound
beams and theorems of three moments, Resilience ofbl?e:d Isending and
strain and stresses, Principal stresses due fo comfm o Hecentric
twisting, Equivalent bending and twisting, Ellipse 0.0151 St;engfh of a
loading, Bending combined with torsion and cOmpressi internal pressure,
ring, Poisson’s ratio, Thick hollow cylinder subject to Rankine-Gordon
Column and struts, Euler’s Theory of long cu!umnst.lre i Roof-trusses,
Formule for struts, Stress diagram for er_td preslsaffor,t rccelenahon
Beams and Girders. (i) Dynamics of Machirery, or Slider and
and velocity diagram, Angular velocity diagrams, Piston Crank Effort
connecting rod velocity diagram, piston Effort diagram, of Energy in
diagram, Forces in the Reciprocating parts, Fluctuation . Loaded
Steam and Internal Combustion Engines, Fly-wheel, Governot,
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Governors, Effect of Friction on Governors, Power, Effort and Sensitive-
ness of Governor and Balancing of Engine.

E. M. 4. Engineering Mechanics.
the Chemical Engineering 3rd Year Class.

Measurement off Forces, Addition of Forces by Vectors, Triangle and
Polygon of Forces, Resultant and component of Forces,
Couples, Cranks and Levers, Centre of Gravity.

Laws of Motion, Velocity, Acceleration, Momentum, Impulsive Force,
Work, Energy, Power, Measurement of Power, Brakes.

Circular motion, Simple Harmonic Motion, Simple Frames, Principle
of work applied to machines, Friction and Lubrication, Inclined Planes,
Screws, Work lost in friction, Ball and Roller Bearings.

Simple Machines, Velocity Ratio, Mechanical advantage and efiiciency
of Machines, Jack Screw, Pulley Blocks, Wheel and Axle, Lifting
Machines.

Transmission of Motion and Power, Belt drive, Speed Cones, Driving
by chains and ropes, Friction Gearing, Spur Gearing, Rack and Pinion,
worm and wheel.

Moment of Inertia, Strength and Stiffness of Materials, Stress and
Strain, Laws of Elgsticity, Springs, Bending, Shearing and Twisting,
Resistance o Bending, Shearing and Twisting, Rivetted Joints and
pressure Vessels.

simple Mechanism, Crank and Connecting rod, Quick-return motion,
Ratchets, Cams, etc.

This course is meant for i

Moments,

”~

]

— )

MECHANICAL ENGINEERING.

M. E. 1. Applied Thermodynamics. This course embraces

Study of the F_’l'mclples of Thermodynamics governing the various
the s of Heat En_gmes and Heat Producers such as:— Steam Engine
form Turbine, Oil and Gas Engines, Gas Producer, Bojler Air and'
Rtefrigeratiﬂg Compressors, etc., etc. :

Heat units, Measuring Instruments, Laws of Thermodynamics,

anical _Eq‘-“"al'?“t of -Heat, Laws of Perfect Gases and their

acteristic Equation, 'Gas Constants and their Physica] Significance,

51‘-7¢=t:iﬁc Heat}s.t.tWObStpemﬂc Heats of Gases, Specific heat of a mixture
Relation between two specific heats of 2

ses, : pecific heats of a gas and nt

a " Energy. Adiabatic, its constant,

Isothermal and Polytropi i

a ytropic e and
Inte;nession of gases, Work done during i
com

4 expansion and compression in
oral, Work doneRdur:_ng Isothermal and Adiabatic expansionp :nd com-
eﬂssio of gases, Relation hetween Pressure, Volume and Temperature
preés. giabatic and Isothermal changes, Garnot's and other Cycles, Rever-
in @ ngine, Condition of mayimm efficiency and reversibility, Single
sib Multistage air-compressor, Work required in a compressor, Air-Motors,
and il Combustion Engine Cycles Heat transmission - through different
Il'll“a.lj s, fuels, higher and lower calorific values, other properties of
medi ombustion and

air, coefficient of excess air, regulatio
n of combus-
s 5 ; A
fue; ’fro m flue gas analysis, Formation of Steam, Properties of saturated
£i0

————

=

25 H.P Fxnerimental Gas-engine—A‘.\'lec]\an'\:fal F.ngineenng Laboratory
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and superheated st
¢ steam, Internce W —— .
SUPErheated Steam: Hiah r1q~“-1 \:m.l'}:_\. Total heat of Saturated and
Tables, Entro En gh pressure Steam, Critical pressure, Use of Steam
) PY, tropy chart for Water and Ste: = . e
chart and its applicati 5. M and Steam, Study of Mollier
: application in Steam Engines (Rotary N S
Ellglnes) working under vari NE LSS Rotary and Reciprocating
of Steam Quﬂlit;( of Ste\.mugs conditions, Wiredrawing and throttling
b am, rvness fraction an v Adeterminati 5
Steam Calorimeters. ) and its determination by
Steam Engine C 5 )
Diagrams Flo%v of S};Clcs, Representation on P-V Diagrams and Entropy
PfeSSure‘Enernf int GIT'“ t}n‘ough Nozzles and Orifices, Conversion of
and Entro d?y 0 Kinetic Energy and vice-versa, Dressure. Volume
B for expansion through Nozzles.
SO Cor lrgpgrtant vapours as used in Refrigerating Machines such as :—
o 2} 4 €tc., etc., their Characteristics.
°iplesM‘f E"[‘.hz. dSteam Engine and Boiler. A brief survey of prin-
Stea v het:mo ynamics as applied to Steam Engines, Properties of
CleqT‘ pehayious of Steam in the Steam Cylinder. Wire drawing.
Act; ance, Compression, Cushioning, Cylinder feed, Initial Condensation,
i on of Steam Jacket, Advantage of high speed, Super heating, Jacket-
g and Compound Expansion. Theoretical Indicator Diagrami. Mean

Effecti .

[h;e:ctwe Pressure. Indicated Horse Power, Steam Consumption from

ndicator Diagram, Effect of Clearance, Expansion and Compression on
wWilloans

E’?Oimmy, Relation between Steam Consumption and Power,
ine, Study of Indicator and Indicator Diagrams.
Steagﬂgpr?mtmgé_ Steam Engine Mechanism, Types
i ngines, Simple and Compound, Condensing and N
niflow Engines, Reciprocating Steam Engine details.

" Performance of Reciprocating Engines, Heat balance.
ower, Mechanical Efficiency, Available heat, Steam Consump
Equivalent Heat, Thermal Efficiency, Efficiency Ratio, Economy
Superheating.

Valve and Valve Gears, Bilgram Diagrams, Zeuner Diagrams.
Reulaenx’s Valve Diagrams, Slide Valves, Piston Valves- Consequences
of Early and Late Cut off, Meyer Expansion Vvalve, Movable ECC:ETII‘I‘!C.
Stephenson Link Motion. Gooch and other Link Motion, Equivalent
Eccentric, Radial Valve Gears, Corliss Valve and Valve Diagrams, DroP
Valves. :

_ Dynamics of Reciprocating parts, Piston or Slider velocity D con
P-’xston or Slider Acceleration Diagrams, Angular velocity of the C.onrl =
ting Rod, Piston Velocity and Acceleration, Angular Acceleration .
connecting Rod, Piston Effort and Piston Effort Diagrams, Crank Effor
and Crank Effort Diagrams, Forces due t0 Intertia of Reciprocating parts.
Fluctuation of Energy, Flywheel.

Function of a Governor, Simple Conical Pendulum Governor, Loadeg
and Spring Governor, Effect of friction on Governors, Isochronism an
Hunting, Parabolic Governor, Sensitiveness of Governor, Effect and
Power of Governor, Shaft Governors, Balancing of Engines.

Condensers and Air Pumps :—1YP®eS of Condensers, parallel Flow
and Counter Current Jet Condensers. —Surface Condensers, Amount of

of Reciprocnring
on—condensing.

Brake Horse

tion and
due toO

jagrams.-




52 COLLEGE OF ENGINEERING & TECHNOLOGY, BENGAL

Water for Condensation Steam, Condenser Efficiency, Sources of Air in
condenser, Function and Types of Air Pumps, Combtined Wet and Dry
Air Pump, Vacuum Augmenter, Air Pump Capacity, Rotary Air Pump,
Steam Air Injector.

Performance of a Steam Boiler, Fuels and Combustion, Higher and
Lower Calorific Values, Calculation of Air for complete Combustion,
Generation of Steam, Equivalent Evaporation, Heating Surface and Grate
Area; Boiler Horse Power, Operation and Efficiency of a Roiler, Heat
losses in Boiler, Chimney Draught and Chimney Height, Artificial
Draught, Force Draughts, Steam fed Draught.

Types and Classification of Boilers, Lancashire and Cornishs Boilers,
Locomotive Boilers, Water Tube Boilers, Boiler details, Rivetted Joints,
Boiler Stays, etc., etc., Boiler Mountings, Water Level Indicator, Pressure
Gauges, Safety Valves, High and Low Water Safety Valves, Feed Check
Valve, Boiler Accessories, Feed Pump, Injector, Feed Water Heater,
Gain due to Feed Water Heating, Economiser, Feed Water Regulator

and Filter, Reducing Valve, Steam Separator and Traps, Superheaters,
Chain Grate and Mechanical Stoking.

M. E. 3. Steam Turbine. A brief survey of the principles of
Thermodynamics as applied to Steam turbines, conservation and trans-
formation of Energy, flow of steam through orifices and Nozzles, Adiabatic
flow, Polytropic flow, Critical pressure and velocity ; Design of Nozzles,
Use of Entropy chart in connection with Problems relating to Nozzles,
Diffusor effect of Nozzles, Velocity Coefficient and Coefficient of Discharge
and Efficiency of a Nozzle and the different methods of determining them,
Thermodynamical Effjc_iency, Mechanical and thermal efficiency of a steam
turbine, Types of turbines, Impulse, Reaction, and combined Impulse and
Reaction turbmes,_slngle stage and Multistage turbines, Velocity diagram
and design of t.urbme blades, Mechanical and Hydraulic losses in turbines,
Theory of testing of steam turbines, Commercial types of turbines such
as De Laval, Terry, Curtis, Zoelly, Westinghouse, Parson, Thyssen-Roder,
Al]is—ChaEmers, Kerr etc., etc., Marine turbines, Principle of Govern-
ing and types of Governors, Exhaust turbines, Bleeder turbines, Back-
ressure turbines, Steam turbines, Economics, Advantages and Dis-
advantages of Steam Turbines and comparison with other Prime-movers,
Design of Dis¢, Drums, Shaft, Bearings, stuffing box etc.

Other turbines such as Mercury vapour and Gas Turbines.

M. E. 4. Internal Combustion Engine. Brief survey of the
principles of Thermodynamics as applied to Internal Combustion Engines ;
Otto, Diesel and other Cycles, Two Stroke and Four Stroke Cycle Engines,
their Efficiencies, Comparative Study of thése Cycles, Scavenging.

Fuels in Internal Combustion Engines, Oil and Gas, Producer Gas
plant and Gas Generation, Higher and Lower Calorific Values, Ignition
point, other Characteristics of fyels.

yalves and Valve Mechanism, Ignition Devices, Reciprocating Parts,
Bush, Bearings, efC., etc. Timing, Methods of Governing, Balancing,

xplosion; Combustion, Cooling, Lubrication, Arrangements for Starting
and Stopping: Types of Engines.

e
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25 K. W. Fxperimental Steam Turbo Generating Set
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M. E. 5. Mechat_lism. In this course instructions are given in the
forms and motions of various mechanisms independent of their strength.
It is the purpose of this course to familiarise the students with the
principles over which various mechanisms are designed.

Instructions in this course cover the following and are supplemented
by drawing office eXercises.

Revolving and Oscillating Bodies such as Cranks and Levers; Trans-
mission of Motion by Belts, Ropes and Chains; Transmission of Motion
by Bodies in pure Rolling contact; Gears and Gear Teeth; Gear Wheel
in Trains; Epicyclic Gear Trains; Inclined Plane, Wedge, Screw, Worm
and Wheel; Cams; Four Bar Linkage; Relative Velocities of Rigidly
connected Points; Link work; Straight Line Mechanism and Parallel
Motion ; Aggregate Combination; Pulley blocks; Intermittent Motion,
ete., etc. i

Application of above in actual Machines.

M. E. 6. Hydraulics, Fluid pressure and  Fluid Motion,
Bernoulli’s Theorem, Radiating Curreni, Vortices, Free Circular and
Spiral Vortex, Whirling Liquids, Torricelli's Theorem, Flow of water
through orifices, Flow of water over Notches and Weirs, Loss of Energy
Head, Loss of Head due to sudden enlargement, contraction or obstruction
in pipes, Flow through mouthpieces, Fluid Friction, Flow of water through
open channels and pipes, Usual and Critical Velocities, Friction and
other losses in pipe lines, Hydraulic Gradient, Flow of water through
Nozzles, Power transmitted in a pipe.

Venturimeter, Pitot tube, Current Meters, Impact of a Jet on fixed
and moving Cups and Vanes, Reaction of a jet, Action of a jet on revol-
ving Vanes.

g,Stuczly of the Workings of some hydraulic machines such as Pglton—
wheels, Waterturbines, Single and Multistage-Centrifugal pUmPS, Piston,
Bucket and Plunger pumps, ete., etc. .

M. E. 7. Hydraulic Machinery and Water BOWeL i =
this course theory and design of water turbines, Centrifugal pumps an
utilisation of water power will be taken up. It will also embrace study
of other water motors and hydraulic pressure machines used for com-
mercial purposes. s

Forcpe gf impact, Impact of jets on fixed vanes.‘Dlsmbutlont_u:
pressure across a jet, Impact on moving vanes, Graphical c_OHSt!'l;C_l:ts
for pressure on Vvanes and for centre of pressure. pﬂmpﬂu“dmg Y t]'on
and of confined streams, Theory and principle of lmpt}lse and reac;on
turbines, Types of turbines, Peltonwheel, Girard Turbines, Fourney !
turbine, Francis turbine, Propellor turbines with special LerRLenc ho
Kaplan turbine, Specific speed, Classification of furbine accqrdmg (ORIIE
direction of flow, General comparison of impulse aqd reaction turb}n:;,
General theory of turbine design, General case of radial, axial and mixed-
flow turbine, Velocity diagram, Vane thickness and curvature of vanes,
Losses, Efficiency and variation of efficiency with specific speed, Measure-
ment of Head in turbine test, Characteristic curves for turbines, Model
test, Governing, Surge tanks and the effect of governor. action on surge.
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. /

Qenmfugal pumps, Types ‘and construction, General theory of
oentr:f_ugai pumps, General equation and characteristic, axial thrust,
balancing of axial thrust on impeller shaft.

Other hydraulic motors such as overshot and undershot wheels etc.
ete. ]

Piston, Bucket and Plunger pum Desi % i
4 ps, Design of valves, g
vessels, Efficiency. ves, Tecry ChS

Oti_ler hydraulic machines used for commercial purposes such as
hydraulic Rams, Presses, Accumulators, Intensifiers, Elevators, Rivetters,
efc., etc.

M. E. 8. Machine Drawing. Machine Sketching (Orthographic
and lIsometric) : Making of Assembly and Working Drawings from
Sketches; Preparing Detailed Working Drawings from Assembly and
Assembly Drawings from Details; Reading and Checking of Drawings;
Emperical Design of Standard Machine Parts. 5 ’

M. E. 8(a). Machine Drawing. This is an abridged course of
D. 2. and M. E. 8. and is intended for the Second year students of
the Chemical Engineering Department. It covers the following :—

Working drawing of Machine parts, Dimensioning, Use of Conven-
tion in Mechanical Drawing, Tracing, Blue-printing.

Machine sketching, Making of Assembly and Working Drawings
from sketches, Reading and Checking of Drawings.

M. E. 9. Theory of Machine Design. This Course covers
Physical Properties of Metals ; a brief review of the Strength of Materials;
Study of the Statical and Dynamical Forces acting in various parts of
Machines ; Theory of Design of Machine Parts such as Rivetted Joints,
Cotters, Keys, Boilts, Nuts, Screws, Couplings, Belts, Ropes, Chains,
Pulleys, Axles and Shafts, Journals, Bearings, Gearing, etc., and Engine
Parts such as Eccentric, Crank, Connecting Rod, Connecting Rod Ends,
Flywheel, Cross-Head, Piston, Stuffing Box, Slide Valves, Governors,
etc., etc. Helical and other Springs, Thick Cylindrical Shell, Thin
Cylindrical Shell subjected to Internal and External Pressure, etc., ete.

M. E. 10. Machine Drawing and DESig'n (Elementary
Course)-. In this Course the students are acquainted with the applica-
tions of Theory of Machine Design studied in Course M, E. 9. by
means of suitable Problems on Design of Machine Parts such a.s K'eys
Cotters, Bolts, Nuts. Screws, Helical and other Springs, Belts Plﬂleys’
Geers, Couplings, Axles and Shafts, Bearings, Journals, ’Hangers’
Eccentrics, Stuffing Roxes, Connecting Rods, two ends of the COnnectiné
Rod, Overhang Crank, Forged Crank, Rivetted Joints, Pressure Vessels,
etc., etc.

The second part of the Course is devoted in Structural Design and
each student is required to design at least one Roof-truss or one Bridge
Girder, and one complete Hoisting Machine such as Travelling Cranes,

Derricks, etc. etc.

e

engine—Mechanical Engineering Laboratory

20 H.P. Experimental Steam-
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abridgl;?d' E. 10 (a). Machine_ Drawing and Design. This is an
St cour.se of M. E. 10 and is intended for the Fourth year students
e Electrical Engineering Course.

s Tl:gchi 11._1 Machine Design. In this course complete design of
L es‘w,l be required of each smdcqt. The s.mdcm?- will be
i bg 1on lo. select any two from. the following of which at least one
@) Deg a Prime-Mover : (l). Desm,n. of reciprocating Steam Engine,
- 'gn of Internal Combustion Engine, (3) Design of Steam Turbine,
(4) Design of Water Turbine, (5) Design of Steam Boiler, (6) Design of
Pumps or Compressors, (7) Design of Machine Tools.

cour:?l'isE' 12. Mechgnical Engineering Laboratory. 'IjhiS
= meant for the 4th and 5th year students of the Mechanical
Engineering course and is intended to familiarise them with the practical
application of the theories taught in lecture courses in Applied Thermo-
dy-namics, Steam Engines, Steam Boilers, Steam Turbines, Gas Engines,
Qil Engines, Gas Producer, Hydraulics, Hydraulic Machinery (Pumps
and Water Wheels, etc.), Applied Mechanics (Strength and Resistance of
Materials), by suitably arranged series of graded experiments and to
acquaint them with methods of commercial testing of Prime Movers,
Boilers, Gas Producers, Pumping Machinery and Engineering Materials.

Work in this course includes the following :—

Calibration, Adjustment and Use of Instruments and Meters, such
as Planimeters, Thermometers, Pyromieters. Water-meters, Gas-meters,
Pressure and Vacuum Gauges, etc., used in Mechanical Engineering work;
Determination of Calorific value of Fuels (Solid, Liquid and Gas).

Taking of Indicator Diagrams, Valve Setting ; Location and -Corrcc-
tion of Defects in Steam, Oil and Gas-Engines, etc., etc. Running and
managen*ient of Engines, DBoilers and Pumps, etc.; Determinmfon of
Indicated and Brake Horse Power, Fuel and Steam Consugnptzon of
Engines and Turbines; Ecoénomy and Efficiency Tests of Engines, Tur-
bines, and Boilers; Heat Balance, Complete Testing of Steam Power
Plant. o

Calibration of Tank, Measurement of Flow of Water, Dete_rmmat{on
of Critical Velocity, Efficiency Test of Centrifugal and Reciprocating
Pumps.

Tension, Compression, BRending, Shearing, Hardness and other tests
of Cast iron, Wrought iron, Steel, etc., Testing of Wires and Ropes underf
Tension, Testing of Helical and Laminated Springs, ©tc-; Testing ©
Cement and other Engineering Materials.

In this course a report is required of each
experiment. :

M. E. 13. Mechanical Engineering Laboratory.  1his

is an apridged course of M. E, 12 and is intended for the 4th year

students of the Electrical Engineering Course.

M. E. 14. Machine Tools. The importance and dfavelopment of
Machine Tools, Examination of the finished article, Measuring system of

student on €VEry

~




56 COLLEGE OF ENGINEERING & TECHNOLOGY, BENGAL

the Machine shop, Setting up of Machine Tools, Method of work, Feed,
Cutting speed Power required, The Driving System, Changing of Speed,
Principles and Design of Rotary Machine Tools such as :—Simple and
Screw-cutting Lathes, Turret Lathes, Semi-Automatic and full Automatic
Lathes, Drilling Machines Single Multispindle, Horizontal Boring Mills
Vertical Boring and Turning Mills, Cylinder Boring Machine, The Mi!]int;
Machine, Plane and Universal, Vertical Milling Machines, Different typeg
of Gear Cutting Machines, Grinding Machines and methods, Special Screw
Cutting Machines, etc., etc. '

Reciprocating Machine Tools such as :—Shaping Machines, Planing
Machines, Slotting Machines, Bevel Gear and Spur Gear Shaping Ii’lachines
Key-seating Machines, Plate edge Shaping Machines, etc., etc.t= :

‘\ilachine S_aws such as:—Circular Saws, Band Saws, etc., etc.
Shearing Machines, Punching Machines and Presses, Wood Workin;
Machines. -~ § g
Testing of Machine Tools. Economical Utilisation of Machine Tools.
M. E. 15. Factory Organisation and DManagement.

Theory of Factory Location, Influence of Sale Market, Raw Materials
Labour anc‘i Transportation, Planning of Factory, Problem ol; Inrernai
TransPortat;on,. qusibilities of Expansion, Equipménts Staff and Depart-
mental Organisation, Functional List, Control, De;)artmenm[ Report
Object of Report, C?nrral Office, Relative Location of Ofﬁcés various:
Departmer_lts.and their Relations, Division of work, Adverﬁse]‘;‘jenf and
Sale, Designing and Drafting, Research and testing Laboratories, Estimat-
ing, Purchase, .Stores, Production, Foundry, ‘Machine shop Too[’s Inspec-
tion and Checking of finished parts, Assembling and Testi'ng. ,

C_:ost accounting, ma.terial and labour costs, over head charges,
_Merging COSts, recards into double entry accounts, comparison With
estimated costs, Inventry. BE

Empfoyments O_fklabour and labour problem, management of labour,
wage syst?mS,' trike, W‘elfare methods, apprenticeship system, Educa-
tional continuation, Factories and Engineering Institutions,

M. 113 1? bMechanlcal Handling of Materials, Hnd-
ting of Materials by means of Automatic and Carbleways, Hand and
Electric Travle”?f& Inclined and Vertical Hoists, Haulage System, Bucket
Elevators, Spiral and Screw Conveyers, Flight Conveyers, p:n CO'nveyerS,
Belt COonveyers, Remp‘rocating Conveyers, and their various cOmbinations,
Hand Cranes, Travelling Cranes and Derricks, etc.

M.VEI- e:'.?a.n i I\),/I?torcar Engineering. Gasoline Engines and
Cycles, AL b alve operating Mechanism, Horsepower of Engines,
mmercial TS;I;ZSS o?fcmodern Auto-Engines. Fuels, Principles ©f
I.f:,‘_lrettmg, / arburators, Governing. Engin icati g
gzolmg Systems, Radiators. gine Lubrication and
Jgnition Systems, Magnetos, Types of Magnetos, Spark Plugs, Care
and aintenal;cec%f Magneto and Battery Ignition System. Automobile
= Battery, arging and Discharging, Starting and Lighti t
Is—lt:eiggmmps and Reflectors, S EHEOEIR S o

‘-._L

v’
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Automobile Chasi i i i

X Do Mas;s, -Framcs. Springs and Spring Suspension, Front

xle, 1 g Mechanism, Brakes, Clutches, Change Gear Sets,

Universal Coupling and Transmission, Types of Rear Axles, The

Di[-ferent.l.'ll Wheels, Rims and Tyres. Automobile Troubles and Remedies,
pre?aratlon for Starting Operation and Care. Efficiency Test. Design of
Engine Parts, -Frames and Chasis. ’ B

ludelg,l-thlei. ;1% Materials of Construction. This course in-
c e SHuCy of the gf:neml nature of deformation and stress in
rgatetlats used in Construction, Machines and Appliances and also their

2“:30 eristics, Physical and Mechanical Properties, Uses, Manufacture,
Testing, etc., etc.

Follo'wing are the topics specially discussed : —

Physical z‘md Mechanical Properties, Characteristics,
Iron, S}eel. Wood_, Preservation of Timber, Physical and Mechanical
Prope}'tles of Building Stones, Structural Clay Product, Refractory
Materials such as Fire Bricks, Fire Clay, etc., Portland Cement, Hydraulic
and other Cements, Mortar, Concrete; their Manufacture and Durability ;
Effects of Temperature.

Ifnporrant Non-Ferrous Metals and their Alloys such as Copper, Zinc,
Aluminium, Lead, Tin, Nickel, Brass, Bronze, Gunmetal, Whitemetal,
Babitmetal, Monelmetal, Stellit, etc. \

Effect of Temperature on the properties of Metals, Fatigue of Metals,
Corrosion, and its prevention, Paints, Varnishes, etc.

and Uses of

Sfudy of Materials used in Belt, Rope and Cord Manufacture, Packing
Materials :—Asbestos Fibres, Asbestos Cord, Leather, Rubber, Gufta-
percha, etc., etc. .

M. E. 19. Power Plant Engineering. This courss deals

Cost of Produc-

with Design, Operation and Economics of Power Plants. 3
receive

tion and Distribution™ of Power and Determination of
considerable attention.

rates

It covers the following topics :—
Location of Plants; Study of Typical Power P1

General Lay out, Erection; Initial Cost, Operating Expenses
Roiler Specifications, Divison

ants and Buildings,
and main-
of Heating

tenance. Selection of Boilers, \ _pieating
Surfaces in Units, Smoke Prevention, Smokeflue and Chx_rrmf:ys,St i
of Steam Engines, Specifteation of Steam Engines, Selection of Ste e

Selection of Gas or i

water Turbines,: Specification of Steam Turbines,
Engines and their specifications, advantages and
types of Prime Movers ; Arrangement of Steam, Ga
Pipe sizes, Pipe fittings, Separators and Oiling systems,
condensers and Pumps and their specifications, Cooling Towers,
Feed-water Heater and Economisers.

Supply and Handling of Fuels, Supply of water, : i
Purifying, Combustion of Fuel, Mechanical Stoker, Chimneys, Natural an
Mechanical Draft. Calculation of sizes of Nachinery and Apparatus and
probable Fuel Consumption, making of Drawings to include Plan, Eleva-
tion, Sections etc., to show the Location of Machinery and Apparatus and

disadvantages of different
s and Water Pipings,
Selection of
Boiler

Water Softening and
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the necessary Pipe’ lines; Study of the Performance of power Plant by
recording Apparatus and Gauges.

M. E. 20. Heat Engines. This course is meant for the Chem”
cal Engineering Third Year Class.

Heat, Absolute Temperature, Unit of heat and Work, Horse-Power:
Mechanical Equivalent of Heat, Transfer of Heat, Two Specific Heats,
Characteristic Equation of a Gas, Generation and Properties of Steanl,
Saturated and Superheated Steam, work done by Steam in Expansion,
Back Pressure, Mean Effective Pressure, Indicated and RBRrake Horse
power, Efficiency, Limit of Expansion, Cylinder Condensation, Clearance,
Compounding, Effect of super heat.

Types of Engines—Simple and Compound, Valve Gears, Lap, Lead
and Angle of advance, Eccentrics, Valve-setting, Reversing Gear, Link
Motion, Engine Details and Driving Mechanism, Flywheel and Governor.

Boilers and their Types, Boiler Mountings and Accessories, |
Economiser, Feed-water Heater, Feed pumps, etc., Chimneys, Natural, * |

!
!

Induced and Forced Draught. Condensers and Air. Pumps.
Impulse and Re-action Turbines, Single-Stage and Multi-Stage.
Gas and Oil Engines, Working Cycles, Indicated and Brake Horse

Power, Mechanical and Thermal Efficiency. Care ang Management of
Engines and Boilers.

WORKSHOP PRACTICE.

In workshop courses, instruction .and training are given through
assigned readings, lectures, demonstrations and carefully planned and
graded practical exercises in different shops.

W. 1. Carpeniry and Pattern making,

penter’s and Joiner’s tools, Sawing, Planing, M_akinggof Jo?rffs Ol’“;:oaor; '

turning, Chiseling, Boring, Laying out of work, Jig, Bang and bircular

Sawing. |
Pattern making consists of designing wood pattern from wor t

drawing and pattern construction. The course includes Daftetns Bi kl;n§~ :
fittings, Pulleys, Hangers, Gears, Valves and Machine parts, etc l:atI:: -
It also includes the study and construction of split and lppse Pifl;ce 0}
patterns; large, complete, part, skeleton, patterns for floor, loam Jand
sweep work Metal pattern etc. and making of core boxes.

W. 2. Foundry work and Moulding. The use of various
Moulder’s tools, Cutting over, tempering and mixing foundry sang afid
loam, making two and three parts green sand mould from patterns supplied :
making, baking and testing Core; preparing and charging Cupolas and’
casting.

Study of large Floor and Sweep moulding, steel casting, Foundry
appliances and modern methods of foundry production, etc., etc.

W. 3. Forging. The use of handling of Blacksmith’s tools :
Laying and managing fires, heating, drawing, bending, forming, twisting: "
upsetting, bending while upsetting, upsetting of square corners ; bolt I
making, punching, chamfering, construction of hooks and ring bolts;

| imamre

_." J -
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A portion of the College Workshop
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tempering, spring and tool making, study of the use of Power hammer,
study of the Physical properties of iron, steel and other metals, heat
treatment of steel, tool making etc., etc.

W. 4. Fittings and Machine Shop. Laying out work;
chipping, filing and fitting, angles of cutting tools, chipping of key-ways,
grinding, drilling, production of plane surfaces by hand methods, fitting
parallel parts together, lining and marking off, tapping, stud fitting ; fixing
pulleys in position etc., etc.,

Turning and boring steel, wrought iron and cast iron from working
drawings, face plate and chuck work, outside and inside screw cutting,
use of various tools, study of cutting angles, speed and different feeds
suitable for each tool, machine and material, centering, squaring, taper
turning, reaming, finishing, polishing, drilling, tapping, mandrel making,
grinding, lapping plane, flat, and V-surfaces, the use of Milling.machmes,
gear cutting, tool-making, making of taps, drills, reamers, Milling cutters
and gauges etc., etc.

In this course every student is required to work on mo‘dern sts{nd'fu"d
machine tools such as lathes of different types, planing machines, grinding
machines, slotting machines, drilling and milling machines, etc., etc.

The students are required to study and use different measuring tools
and devices with their advantage and limits of accuracy.

Instruction is also given whenever necessary in the mechamsm of
the standard machines found is modern factories and the_qttennon of the
students is drawn to the various possible adjustments for different works. .

W. 5. Advanced workshop Practice. _’I‘hls course 13
intended for the Final year students of the Mechanical Engineering
Department. P J

In this course the student will be taught to apply the prm_mples sru.dnled
in other workshop courses in Commercial prod}:crion of finished arncr:z
from crude materials. Each class will be required to manufacture sl(-::'
useful articles and at least one complete machine or a standard machine

tool from the drawings supplied.
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