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FOREWORD.

Provision for imparting instruction in Technological
subjects—including the various branches of Engineering—
was one of the objects which the promoters of the Hindu
University had in view from the time the idea of the Uni-
versity was conceived. The princely generosity of His
Highness the Maharaja of Jodhpur and of His Highness the
Maharaja of Patiala enabled the University to make a good
start towards the realisation of this object. The University
as well as the whole Indian community are grateful to their
Highnesses for it.

In January, 1919, at the time of the Annual Convocation,
the first Workshop of the Engineering College was opened.
The building was then barely complete, and a few machines
which had been collected with great difficulty owing to the
war, had not yet been unpacked. The Chancellor of the
University, His Highness the Maharaja of Mysore, and other
visitors were favourably impressed by this first building
which was of reinforced brick constryction. A number of
benches, vices, and a certain amount of furniture which had
been made for the University, at the Engineering College,
Sibpur, enabled us, however, to start work without delay.
The machines were erected, shafting lined up, and the power
plant, which consisted of a 30 K.W. Belliss Morcome Engine
Set, was started within a few months.

In April, 1919, an extra building was started. In this
building three class-rooms were provided: one for a Drawing
hall; the second for a Mechanics’ Laboratory and the third
for a Class-room. This building was finished by July.
Electric lights and fans were introduced and the work had
made sufficient progress to enable us to admit students of
the Degree and Diploma Courses before the end of July, so
that on the occasion of the visit of His Honour the Lieuten-
ant-Governor of the United Provinces at the beginning of
August, 1919, we were able to show him the classes at work
and the Workshops in full swing. From that time we have
steadily progressed in spite of many difficulties, not the least
being the difficulty in getting the necessary funds.
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D
GENERAL INFORMATION.

Courses of instruction have been arranged at the Engineer-
ing College of the Benares Hindu University, so as to give
every facility to those who possess ability and promise as
practical men, and to train and place each individual in that
class which will afford the best scope for his special abilities.

The Workshops and Offices are run on commercial lines
as far as is consistent with the efficient training of the students
and apprentices.

Each shop is organised and managed as a manufacturing
establishment, employing skilled workmen and journeymen,
who, together with the students and apprentices, are employed
on the various orders to be executed.

Special arrangements are made, whereby students or
apprentices may develop the maximum manipulative skill of
which they are capable, and at the same time become acquaint-
ed with the materials, tools and resources at their disposal,
with a minimum waste of time.

The foundation of all training in the Mechanical and
Electrical Engineering Courses is in the Workshops, and only
those students who show a particular aptitude for practical
work, a love for strenuous manual labour, and a reverence
for high manipulative skill, are encouraged to continue as
students or apprentices in the University Workshops.

The Workshop Courses are co-ordinated with theoretical
and scientific courses, designed to provide just that training
which is needed in order that the practical man may grasp
the principles underlying the processes employed. These
courses are also arranged to suit, as far as possible, not only
the mental capacity but also the aptitude of the students.
Hence we have not one, but a number of parallel courses.

There are three Main Divisions or Courses bf Training,
each with its branches or sub-divisions.
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The Main Courses are :—
(1) The Apprentice Course,
(2) The Diploma Course.
(3) The Degree Course.

THE APPRENTICE COURSE.

The Workshops of the University provide facilities for the
training of a limited number of apprentices as

1. Blacksmiths.

2. Tin and Copper Smiths.
3. Cabinet Makers.

f. Patiern Makers.

A, Moulders.

6. Fitters.

7. Turners and Grinders.

8.  Gear Cutters.

9. Machine Hands.

10.  Engine Drivers.

11.  Eleetrie Fitters.
12.  Electroplaters.

13. Motor Mechanies.
14. Draughtsmen.
The complete period of training, for each trade, is five

vears, and the apprentices are required to work full time in
the shops and under strict workshop discipline.



After five yeaps, a certificate ot competency, m any one
trade, is granted by the Principal to the apprentice who
completes his training in that trade and passes the prescribed
examinations in craftsmanship.

Admissions are made in June.  Applications on the
preseribed form, must reach the office before the 15th of June,
and must be accompanied by a registration fee of annas eight.

Candidates over 18 or under 15 years of age are not

admitted.

Nelected applicants are admitted firtst on probation for
one vear, and must complete 250 actual working days, to the
<atisfaction of the Foreman-in-charge, hetore being confirmed
and before receiving any «tipend or allowance from the
niversity.

It is not compulsory, but advisable, that the apprentices
should be able to read and write Iinglish, <ay, up to the School
Final Standard.

Only those candidates who are strong. healthy and intelli-
gent will be considered.  Candidates will be examined by the
Medical Officer of the University, who will certify, on the
preseribed form, as to their age and fitness for hard manual
Iabour.

The University provides no hostel accommodation for
apprentices, hence they have to make their own arrangements
for board and lodging. They will be required, however, to
satisfy the Foreman of the particular shop, into which they
are admitted, that they are either living with relatives, or
some responsible guardian, or that some vespectable neighbour
will be vesponsible for their conduct and good behaviour.

To facilitate the work, a few Electrical apprentices may.
on the special récommendation of the Foreman of the Flectrie
Shop, be audmitted to the hostel, if room is available. They
will have to pay the usual veut and lighi charges unless
apecially exempted. .



8

‘“ Caution Money ’’ of rupees five will-have to be deposit-
ed in the office before an apprentice can be admitted into the
shops. The sum will only be returned on the completion of
the course, with deductions, if there be any, for loss of tools
or breakages.

The general hours of working are—

from Monday to Friday inclusive, with

and rest period 11 A.M. to 12 noon.

8 AM. to 11 A.m. }
12 noon to 4 r.M.

8 AM. to2p M .. on Saturday.

Apprentices may be required to work by the Foreman
in charge at any time of the day or night.

Holidays—Same as those enjoyed by the workmen.

Casual Leave—Allowed per year—11 days. Stipends are
deducted for days absent in excess of this.

Foreman’s Annual Report—The Principal requires a
report at the end of each year of the progress of each and
every apprentice. This report is submitted by the Foreman
on a special form with special reference to the (1) Industry,
(2) Punctuality, (3) Energy, (4) Obedience, and (b) Ability
of the apprentice concerned. Unless this report is satisfac-
tory, no promotion is allowed.

Stipends—From the beginning of the second year until
the completion of training, apprentices may receive a monthly
stipend ag per scale noted below. In addition to such stipend
(if awarded), a sum equal to half the amount will be credited
to the apprentice every month. In this way a sum will
accumulate to the credit of the apprentice. This sum will,
after deducting any dues that may occur, be paid to the
apprentice on the satisfactory completion of his five years’
course of training. If, however, an apprentxce leaves the
course, or is discharged due to unsatisfactory work or conduct,
he will' forfeit the whole of the money so standing to his.
credit.
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The scale of stipends that may be available each month.

Stipend. (;Atl;:iol‘t:‘;

Ras. Ra.

1st year (Probationary period) ... Nil. Nil.

2nd year .. b 2-8
3rd year .. 8 4
4th year . . 12 6

5th year ... 16 78

Apprentices who do not satisfy the Foreman will not be
eligible for any stipend.

The College Library may be accessible to any apprentice
of the 3rd, 4th or 5th year on the recommendation of the
Foreman of his shop.

Any apprentice changing his trade will have to start again
from the beginning of the first or probationary year in the
new trade chosen.

Apprentices desirous of changing to the Diploma Course
of the University, must pass the Matriculation Examination
and satisfy all the conditions laid down for admission to that
course.

Discipline—Strict workshop discipline will be enforced.
Absence from workshop wmust be preceded by a written
application or followed by a satisfactory written explanation
to the Foreman. Absence under any other condition is
punished by fine or expulsion.

Unpunctuality is a disqualification.  Apprentices are
not permitted to enter the shops if they are more than
6 minutes late.

No apprentice is allowed to cnter any department but his
own without th8 permission of his own Foreman and the
Foreman of the department concerned.

Apprentices must show respect to all University Officials
both within and without the College and at all times.
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THE DIPLOMA COURSE.

The Diploma Courses are intended to provide a sound
practical training coupled with a theoretical and sciemtific
training, They are sub-divided into two courses:—

(1) Mechanical and Electrical Kngineering.
(2) Civil Engineering.

Students who take the Diploma Course must at least have
passed the Matriculation Kxamination of a TUniversity
established by Act of legislature.

The course of study for the Licentiateship covers in all
four years, and the full Diploma of Associateship ot the
Benares Hindu University will be awarded to the Ticentiate
who is able to produce evidence which will satisfy the Syndi-
cate that, sfter obtaining the Licentiateship, he has had not
less than two years’ successful practice of his profession, and
that he has added substantially to his knowledge and capabi-
lity. Candidates for the Licentiateship will be required to
pass two University Kxaminations, réiz., the Preliminary and
the Licentiateship, at both of which the lowest percentage
for a bare pass is 60 per cent.

The first two years are devoted to a preliminary study of
the Arts and Science common to Mechanical, Electrical and
Civil Engineering, and in acquiring elemeniary drawing office
and workshop technique. The Preliminary Kxamination is
held at the end of the second year. and must be passed hefore
promotion to the third year.

The third and fourth vears are devoted to the Special
Study of Mechanical and Electrical or Civil Engincering, and
are followed by the Final Examination for the Ticentiateship
in the branch chosen. ‘
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THE DEGREE COURSE.

The Degree Courses are intended to provide a sound
practical training, coupled with a more advanced theoretical
and scientific training than can be given to the Diploma
students. Students who take the Degree Course must at least
have passed tha Intermediate Fxamination with Mathematics,
Physics and Chemistry, of a University established by Act
of legislature.

The course is an advanced one. The theoretical standard
i8 not less than that of the London University, and the practi-
cal standard is such that a student who completes the course
will be not only familiar with modern workshop processes
but also himself a workman of fair ability.

The course of study and practical trauining for the
TUniversity Degree in Mechanical and Fleetrical Engineering
covers in all five yvears, of which the fifth year is entirely
devoted to practical training, which is carried out at some
establishment outside the University.

(andidates will be required to pass four University
Examinations : —

1. At the end of the 1st year ... LSec., Part L
2. Do. do. 2nd year ... LSec., Part II
3. Do. do. 3rd year ... B.Sec., Part I
4, Do. do. 4th year ... B.Sc., Part II.

The Degree of B.Sc. in Engineering will be awarded to
those students who produce evidence which will satisfy the
Syndicate that they have spent not less than one year (250
working days) in practical work or research, after passing
the Final Examination for B.Se., Part IT.

h————



12

CONDITIONS FOR ADMISSION.

The “minimum *’ standard required for admission in the
Degree Course is that of the Intermediate Science with

(1) Physics,
(2) Chemistry, and
(3) Mathematics.

Applicants for the above course will note that the standard
is a high one. If the applicant has had some difficulty in
passing I.Se. Examination, he is advised not to apply for the
Degree Course, as he will not be able to follow the course
successfully. Candidates with ‘¢ third ' class qualification
in I.Sc. Examination are not likely to be considered except
under special circumstances.

N.B.—If a 1st Year Degree Class student fails to satisfy
the examiners in the final examination, he will not be re-
admitted in the lst Year Degree Class. His application for
the Diploma Course may, however, be considered with other
applications, if he chooses to apply for such a course. A 1st
Year Diploma student having failed, will, under no circum-
stances, be re-admitted.

The ‘‘ minimum ’’ standard required for admission in
the Diploma Course is that of the Matriculation with

(1) Mathematics,
(2) Physics, and
(3) Chemistry.
Here also, candidates with ¢ third ”’ class qualifications
are not likely to be considered.

Only those students who are keen to help forward the
industrial development of the country, and are prepared to
make strenuous and continuous effort, bath physical and
mental, for that purpose, need apply.

There are no *‘ Guaranteed ”” Appointments and mno
‘¢ Guaranteed »’ Prospects.
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Age Uimit—No candidate over 21 years of ago can be
admitted except °*under special circu.msta.nces.. (B.Sc.
students, if they are slightly over age, may be considered.)

Applications:—

(1) Applications must be made in the Form prescribed
by the college, and should reach Principal’s
office before 15th June.

(2) Incomplete applications will not be considered.

(3) Registration fee of rupees two must be sent by

money-order. (Registration fee is not refund-
able.)

(4) Letters of recommendation are considered only

inasmuch as they certify the applicant’s
character, and ability.

The students applying for admission in the Engineering
College, Benares Hindu University, either for Degree or
Diploma Courses from any Indian State as a State Scholar,
must comply with the following: —

(1) A certificate stating that he is a bona-fide subject
of the State is to accompany the application.

(2) The application must be forwarded through the
Minister of Education or Finance Member.

(3) He should also state if he is recipient of any
scholarship from the Durbar.

At the time of final admission the following will ’be
required :—

(1) University and College Certificates in original.

(?) Marks obtained at the University Examination (if
avallable).

(8) A character certificate from the Principal, of his
School or College.
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(4) A Medical Certificate (in the prescribed form) as
shown on the back of the Application Form
supplied herewith, signed by a Civil or Assistant
Surgeon.

(6) References as to character, ability and sportsman-
ship.

(6) Certified copies of the entries against the name of
the applicant in the enrolment register of the
University from which he comes.

Application for admission must reach Kngineering
College Office on or before 15th June, after which no applica-
tion will be considered. To avoid disappointment, apply
early in March, April or May. The prospective candidate may
send his last examination-result by wire if it is not available
at the time of applying.

The Admission Form with true copies of the certificates
is to be forwarded under registered cover (marked on the
envelope ‘‘ Application for admission into Degree/Diploma
Courso ”’) to the Principal, Tinginecering College, Benares
Hindu University. When it is received, an acknowledgment
will be sent as follows :—

“ ENGINEERING COLLEGE,
BENARHS HINDU UNIVERSITY.
Dated the.....................192

Noveererniann

. . . o ith
Yourapplication in the preseribed form siet et e

. h .
has been received. Your name “graies— registered.

The result will be communicated in due dourse.

Principai.”
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The selected cpndidate will receive a printed card as
follows :— )

“ Telegraphic Address * BENCO*’
ENGINEERING COLLEGE,
BENARES HINDU UNIVERSITY.

Benares, the.....................192
No. A/

You have been SELECTED for admission into the
DEGREE or the DIPLOMA COURSE of this College.
‘The session starts on July, 19 . If you do
not present yourself, or the fee which amounts to Rs. 59/12
(fifty-nine rupees twelve annas for admission, etc.) does
not reach the office on or before the above-mentioned date,
your admission is automatically cancelled.

Principal.”’

N.B.—The candidate must present the card at the time
of admission.

If the candidate is not selected, he will also be informed
as follows :—
“ Telegraphic Address * BENCO
ENGINEERING COLLEGE,
BENARES HINDU UNIVERSITY.
Nowwerereno, Benares, the..................... 192

Reference—Your application dated

I regret that you are not among the candidates selected
for admission into this College.

Principal.
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The selected candidate will be required to pay admission
and other dues (which amount to Rs. §9-12) and to join the
college before the opening date (usually 2nd Monday of July).
The selected candidate is advised to send the money-order
mentioning the admission number (such as A/61l or A/96)
directly he receives the ¢ Selection ’’ Card, to ensure a seat
in the college as well as in the hostel. If the selected student
does not report himself in the Hostel a day earlier than the
opening date, or his dues are not received on or before the
opening date, his place will be given to another. If there is
not sufficient time for ordinary money-order, a telegraphic
money-order may be sent.

Unless the student gets permission beforehand, he ‘must
not come to Benares on the chance of getting admitted.

To avoid confusion, all communications must be sent to
Tur PrINCIPAL,
‘“ ENGINEERING COLLEGE,”
P. O. Hixov University, BENARES.

If any reply is desired, a duly stamped and sufficiently
addressed envelope must be sent. If a reply is required by
telegram regarding the result of selection, a telegraphic form,
duly stamped and sufficiently addressed, must be sent.

Reference No. (e.g., A/40) and date must be given im
any kind of enquiry, otherwise delay is likely to occur im

reply.
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FEES :\N]) OTHER EXPENSES.

Admission Fees (to be paid at the time of admission only) :—

Rs. as.
1. Admission Fee e T 0
2. Enrolment Fee .. 20
3. Caution Money Deposit ... 25 0
4. Library Fee .. 30
5. Tuition Fee .15 0
6. Room Rent .. 200
7. Athletic Club KEntrance
Fee . 10
8. Athletic Club Monthly Fee 0 8
9. Flectric Light .. 1 0
10. Medical Examination Fee 1 0
11. Medicine (Monthly) 0 4
12. Common Room 20
Rs. 59 12

In case of withdrawal from the College in the very month
»f admission, only the Caution Money is refundable.

A sum of Rs. 18-12 is payable as monthly fees for eight
nonths as per detail given:—

Rs. as.

Tuition Fee ... ... 15 0
Room Rent 20
Athletic Club 0 8
Electric Light 10
Medicine 0 4
Rs. 18 12

Z\f .B.—The probable monthly expense for a student
tudying in this college is from Rs. 40 to Rs. 50.
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No tuition fee is charged during the fifth year of practical
training. ‘

Fine for late payment of fees—Annas two per day up toa
maximum of Rs. 3.

EXAMINATION FEES.

A fee is charged by the University for the following
examinations :—

Payable at the

end of
I.Sc. (Engineering), Part 1 ... Rs. 20 1st year.
L.Sc. v » IL... ,, 20 2nd year.
B.Se. ’e , I.. ,, 30 3rd year.
B.Se. v ,, IL ... ,, 380 4th year.
Preliminary Examination . 5 20 2nd year.
Licentiate v «a ,, 30 4th year.

The above fees are to be paid about a month and a half
before the commencement of each examination. If for any
reason the student cannot appear in the examination, the fee
is not refunded.

Examination fees will not be accepted unless all the
College dues are paid.

Residence—The College is a residential one. No student
is allowed to live outside the hostel premises except With the
permission of the authorities. Permission is granted in cases
where the student will reside with his guardian. Both Degree
and Diploma students live in the same hostel and pay the
same hostel fees.

Messing arrangements are managed by the students them-
selves. Approximate monthly cost of messing is Rs. 15 to
20 only.

There are 44 kitchens for different sects, each of which
contain about 10 to 15 members. There is a separate kitchen
for Muhammadan students.
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IMPORTANT RULES TO BE OBSERVED BY BOARDERS.

1. The allotment of seats will rest entirely with the
Assistant Warden of the block, who may change the seat at
any time he might think fit. No student shall change his
room except with the permission of the Assistant Warden or
Assistant Wardens concerned.

2. Each mess, when managed by students, shall, as a
rule, consist of not less than ten boarders for which a kitchen
will be provided free of charge.

3. Separate kitchens for a smaller number of students
than ten will, if available, be provided on payment of Rs. 2
per mensem therefor, but in cases where they are required
owing to religious or caste considerations, no rent will be
charged for them.

4. Private servants in the hostel must be approved by
and be subject to the authority and discipline of the Warden
and Assistant Warden.

5. All complaints against hostel servants shall be made
to the Assistant Warden as soon after the occurrence as
possible. But a servant should, under no circumstances, be
abused or beaten. A breach of this rule will render a boarder
liable to a fine, while a repetition of such an offence will
render him liable to expulsion.

6. Non-vegetarian food will not be allowed to be brought
within the hostel area. Students who cannot do without non-
vegetarian food may use a kitchen which has been specially
provided for the purpose outside the hostel area.

7. No boarder shall accommodate a guest in his room
without the permission of the Assistant Wardei. Permis-
sion to stay will not ordinarily be given for more than one day.



20

8. The roll will be called daily between 8 and 8-15 p.u.
No boarder shall be absent from the hostel after call without
leave previously obtained in writing. Absence from roll call
without leave shall render a student liable to a fine of Re. 1
for the first time, and a repeated breach of this rule by any
student shall render him liable to further disciplinary action
which may amount to expulsion. Students who desire to be
absent at the time of the roll call, must apply in writing
before 10 A.M. on the same day, and should not leave the hostel
without ascertaining that the application has been granted.

9. The hours of rest at night in the hostel are from
10 .M. to 6 A.M. A bell will ring every day at 10 p.Mm. It
is recommended that students should generally go to bed at
that hour and rise not later than 5 a.a. when the bell will
ring again every morning.

10. From 6 to 7 A.m. in the morning and after 8-15 p.M.
in the evening, silence must specially be observed in the hostel
to enable students to pursue their studies quietly by them-
selves. FExcept in case of necessity, every student is expected
to remain in his room during these hours and to devote his
time to his studies.

11. Any boarder found guilty of gross misconduct will
be removed from the hostel by the Warden with the approval
of the Pro-Vice-Chancellor.

12. No boarder shall leave or remain outside Benares
during term time except with the written permission of the
Assistant Warden. Permission will not be usually granted
without a letter from the parent or guardian. Such applica-
tion shall clearly state the number of days for which leave of
absence is requested and the reason therefor.

13. Except with the permission of the, Assistant Warden
no music will be allowed in the hostel outside the hours
prescribed therefor, viz., between 4-30 and 7-30 ».M. on work-
ing days. ‘The Assistant Warden may stop music at any time
if he considers it desirable to do so.
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14. For acts .of misconduct of a less serious kind, a
boarder may be fined by the Assistant Warden up to a limit
of Rs. 5, or the misconduct may be noted against him in his
Conduct Book. If, in the opinion of the Assistant Warden,
the number of such acts and their seriousness merit the
punishment of expulsion from the hostel, wholly or for a
veriod, he shall submit the case to the Pro-Vice-Chancellor
through the Warden.

15. Boarders shall not hold any meetings or organise
any activities in the hostel premises other than those which
have been recognised as falling within the regular activities
of the University students, without the permission of the
Assistant 'Warden.

16. No notice shall be posted or circulated in the hostel
without the countersignature of the Assistant Warden.

17. Except when prevented by ill-health or some other
reasonable cause, every student must take part in some game
or sport, or take some physical exercise every day.

18. Tvery student is expected to perform Sendhya or say
his prayer morning and evening by himself. But attendance
at the common prayer, religious lectures and Ekadashi and
other Kathas which may be prescribed from time to time, and
a list of which will be exhibited at the hostel notice board,
shall be compulsory in the case of all Hindu students.
Absence from the religious instruction classes and such
lectures and Kathas without good cause shall render a student
liable to such penalty or penalties as the Students’ Residence
Committee may think fit to impose.

Attendance at the daily Katha, which is held for an hour
after lamp-light in the hostel ground, shall be optional.

19. Every sStudent must attend the University functions,
attendance at which is made obligatory by the Vice-Chancellor
or Pro-Vice-Chancellor except when he is excused or prevented
by some reasonable cause from doing so.
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20. The inmate of a room is responsible for the care of
all fittings and furniture in and near his room. Before leaving
the hostel at the end of the session, he must return all the
furniture to his Assistant Warden and obtain a receipt there-
for. Any damage other than by fair wear and tear will be
chargeable to him.

21. The Assistant Warden shall take such action as he
deems mnecessary to ensure general cleanliness in the hostel
premises. No student shall bathe, wash or keep water pots
in the verandah, cook any food in the room or commit any
other nuisance within the hostel area.

22. Boarders will be ordinarily attended by the Medical
Officer of the hostel free of charge.

23. An outside medical practitioner may be called by a
boarder with the knowledge of the Hostel Medical Officer or
the Assistant Warden, but in such cases the fees of the doctor
consulted must be paid by the boarder.

24. Boarders suffering from any infectious disease shall
be segregated in quarters provided for the purpose.

25. The Assistant Warden, on the recommendation of
the Medical Officer, can and, with the approval of the Pro-
Vice-Chancellor, shall exclude from the hostel a boarder suffer-
ing from any disease which renders the sufferer unfit to reside
in the hostel.

26. Every boarder shall, on admission, be examined by
the Medical Officer and thereafter periodically at least once a
year, and a full record of the examination shall be kept with
the Assistant Warden in the form prescribed by the Students’
Residence Committee.
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Besides the prescribed text-books, every student must

procure the following at the time of admission :—

I

M2057.

M2057.
M2043.

M2111.
M2093.

M2972.

M3059.

MR2788.

For Drawing Office work:—

Stanley’s Drawing Instruments.

Bow Pencil, 33-inch, with sector head
joint, double knee joints and B needle
points .. One

Bow Ink do. do. ... One

Divider, 5-inch, with sector jointed
head and Stanley’s improved hair
spring . ... Onme

Drawing Pen, Stanley’s improved One

Spring Bows, 3-inch, Ink, Pencil and
Divider with B needle points One set

Rectangular Protractor, 6-inch, best
quality Ivory ... One

Stanley’s Transparent Celluloid Set
Squares of best quality, 6"x45°,
8" x 60° One pair

French Curve, transparent celluloid,
No. 5, Stanley’s ... One

Stanley’s Boxwood, Oval Section Engin-
eers’ Scale, 12-inch, containing %, }, §,
4, % and full size scales ... One

Approximately ... Ras.

014 0
014 ©

0 96
0 8 6

110 O

012 0O

£418 0

‘Hh 0 0
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fI. For Workshop use:—

1. Carpenter’s Chisels—}”, 37, 3", ", 1" ... One
of each size with boxwood handles.

2. Steel Foot-rule—one foot ... One.

3. 13" lock—galvanized or brass ... One (for
‘Workshop Cupboard).

III. For Hostel use:—

One Bucket (Balti).

One Dish (Thala or Thalz).
One Cup (Katora, Batt).
One Tumbler.

One 2" Lock and Key with duplicate keys for their
room.

One Mosquito Net.

One Lantern.

oo Do

SANDWICH SYSTEM.

According to this system the Session (July to April) is
divided into two parts, one half being devoted entirely to
practical work and the other half entirely to theoretical class
work.

By working on this system, students are able to make
‘more satisfactory progress and to attain greater facility at
practical work than is possible by attending workshop for
short and disjointed periods. It also enables the third and
fourth year students to take their practical training in approv-
ed Mills, Factories, Power Stations, etc., outside the Univer-

zsii}y.
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N.B.—The following is a list of employers of 3rd and 4th
year students during the seesion 1926-27:—

14.

15.
16.

17.
18.
19.
20.
21.

Ajmer Power House.

Hydro-Electric Power House, Naini Tal.

Tata Iron and Steel Company.

D.-H. Railway, Tindharia.

Tata Hydro Electric Power Supply, Ld., Bombay.
Shillong Hydro-Electric Co., I.d.

Jessop & Co., Calcutta.

Bengal-Nagpur Railway Co., Id., Kharagpur.
Tata Iydro-Electric Yower-Supply, Id.

The Andhra Vallev Power Supply Co., Id
Bombay.

Heatly & Gresham, I4l., 9, Fort Street, Bombay.
E. I. Railway Loco. Workshop, Jamalpur.

Vulcan Iron Works, Ld., 172, Lower Circular
Road, Calcutta.

Richardson & Cruddas, Fngineers and Iron
Founders, Bombay.

His Highness The Nizam’s Mint Workshop.

The Calcutta Tramways Co., Td., Power Station,
Calcutta.

Messrs. Burn & Co., Id., Ship Builders, Howrah.
Nainital City Board Flectric Supply.

Kotah State P.W.D.

B.-B. & C. I. Railway Co., Id., Ajmer.

Upper India Paper Mills Co., Id., Lucknov.

The Commissioners for the Port of Calcutta, King
George’s Dock.
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R6.

6.
27.

28.

29.

30.
31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.
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The Indian Iron and Steel Clo. ) 1d.

The Calcutta Electric Supply Corporation, ILd.,
Calcutta.

Electric Power Supply Works, Jammu and
Kashmir.

The U. P. Electric Supply Co., ILd., Lucknow.

Messrs. James Park and Co., Narkaldanga Jute
Mills, Calcutta.

Wellington Engineering Works (India), Ld.,
Calcutta.

Delhi Electric Supply and Vickers & Peters, Ld.
Water Works, Benares.

Government Power House, Delhi.

Cawnpore Electric Supply Corporation, IA.
Cochin State Forest Tramway, Chalakuddi.

Rohilkund and Kumaon Railway Co., Ld., Izat-
nagar.

Lahore Electric Supply Co., I.d., Lahore.
‘Water Works Power House, Patiala.

Bombay Electric Supply & Tramway Co., Id.,
Bombay.

U. P. Electric Supply Co., Ld., Allahabad.
The Eastern Coal Co., Id., Bhourah, Jharia.
Govt. of Mysore Electric Department.

B.-B. & C. I. Railway FElectrical ‘Workshop,
Bulsar.

Working hours at the College and Workshop for students :—
Monday to 8 axc to 11 a.m. } Meal and rest time 11 a.m.

Friday” .1 2.M. to 4 P
Sa?urday

to 1 p.M.
8 AM. to 11 oM. ... No work in the afternoon.
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TIST OF HOLIDAYS.

Rathajatra ... 1 day.
Nagpanchami ... 1 day.
Janmasthami ... 2 days.
Anant Chaudas ... 1 day.
Matrinavami ... 1 day.
Bishwakarma Puja ... 1 day.
Mahalaya Amawas ... 1 day.
Durga Puja and Dewali ... ... 30 days.
Christmas ... 10 days.
New Year’s Day ... 1 day.
Makar Sankranti ... 1 day.
Basanta Panchami ... 2 days.
Shiva Ratri ... 2 days.
Holi ... 2 days.
Ramnavami ... 1 day.
Good Friday ... 1 day.
Chaitra Sankranti ... 1 day.
Dashera, ... 1 day.
King-Emperor’s Birthday ... 1 day.

N.B.—Besides the above holidays, the College will be
closed on account of Lunar and Solar Eclipses, if visible during
the year, and on the Somavati Amawases.

The College will remain closed for about two months for
the Summer vacation.

Muhammadans will be given leave on the occasions of Id,
Bakrid and Moharrum.
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EXAMINATIONS.

Before being admitted to each examination, either im
Degree or Diploma, the candidate must produce certificates
to show that he has satisfactorily completed the course for
the Examination, that his ‘“ Attendance >’ in College and in
‘Workshop has been more than 75 per cent., that his conduct
has been satisfactory, and that he has obtained not less than
60 per cent. of the total marks awarded for the Sessional
‘Work in the Shops, Laboratories and Drawing Offices. A
satisfactory report from his employer for any practical work
that he may do outside the College will also be required. A
daily report is to be kept by the student and submitted to the
authorities on his return to the College.

RULES OF COLLEGE DISCTPLINE.

Students are bound by the rules of discipline laid down
by the University and must obey such orders as may be issued
from time to time by the Principal.

Religious instruction and lectures are delivered by quali-
fied Pundits to all Hindu students and regular Ekadash:i
Kathas are held twice a month. All Hindu students are
required to attend this function.

Students are held responsible for any books, machines,
instruments, tools and materials placed in their charge. Im
case of loss or damage arising from carelegsness they must
pay the cost.

Loose*Barments are not allowed in the Workshops or near
running machinery. Students from Drawing Office or Classes
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are not admitted in the shops in such garments. Students
must provide themsélves with Khaki Shirts and Shorts. In
order to avoid accident Punjabi and Sikh students are required,.
while in Workshops, to make their turbans as small and
compact as possible.

University authorities do not allow any compensation to
any student meeting with an accident of whatsoever kind in
the shop.

Annas two per day are charged for late payment of fees to
a maximum of Rs. 8 (rupees three) when the student’s name
is struck off the College Rolls, and the attendance in class or
in workshops, wherever the student happens to be working,
is not taken down or counted from the date of order. No
excuse is accepted. (Guardians are requested not to put their
wards to unnecessary anxiety and risk.)

No student is permitted to enter a Workshop, Drawing
Office or Laboratory unless invited to do so by the Teacher in
charge of it.

No student is permitted to enter a Class Room, Work-
shop or Laboratory more than five minutes late.

Every teacher in the College has authority to demand
immediate obedience and respect from any student, either
within or without the College and at all times.

In case of serious misconduct or habitual idleness the
punishment may be accompanied by the entry of the offender’s
name in the Conduct Book. When the name of a student has
been entered thrice in the Conduct Book, he shall be liable-
to expulsion from the College. A student must complete his
course for the Degree or Diploma within siz years.

A student des'lring leave of absence must apply to the
Principal. For absence without leave, he will be liable to a
fine of four annas & day or period, and if the absence exceeds
a fortnight, his name may be struck off. ‘
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No student who has suffered from any infectious disease
shall be allowed to attend his class withvut a medical certifi-
-cate stating that he is free from infection.

Students are required io keep the Principal informed of
their addresses. Any alteration of address must be communi-
«cated without delay.

A student expelled for idleness or misconduct shall forfeit
.all fees and privileges.

ATHLETIC CLUB.

All students must join the Athletic Club. The club
‘includes the following sections:—

Football.
Cricket.
Hockey.
Tennis.
Gymnasium.
Volley Ball.
Basket Ball.

Badminton.

'Tlfe club is managed by a committee elected at the
‘beginning of every session. This committee is in charge of
all the athletic activities of the College, and makes its own
budget from the grant made for the athletic department by
the 'qniveysity Council. The Principal is the ez-officio
president o:'f;‘ the athletic club.
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UNIVERSITY TRAINING (‘'ORPS.

There is at present a detachment of the ‘“ D '’ Company,
drd (U. P.) Battalion U.T.C., I.T.F., consisting of 3 pla-
toons, for the military training of students in the Benares
Hindu University, and there is every likelihood of this
detachment being raised to a full company, consisting of 4
platoons, shortly, with the sanction of the Government. The
platoons are open for enrolment only to those Kngineering
(ollege students who are sufficiently developed physically to
fulfil military requirements. This training is optional.
Inteding applicants for enrolment in the crops must note
that withdrawals from the corps, when once enrolled, are not
allowed, as long as they stay in the Universily for study, on
any grounds whatsoever, except on a Medical Certificate for
permanent deterioration of health. They should also note
that they may be required to spend a portion of their Summer
or Puja Vacation (about 15 days) in the Camp for Military
Training, as they cannot leave colleges for this during the
courses of their study. The parades are generally held at
about  or 5-30 in the evening, for one hour, three times a
week. When inconvenient owing to any other College or

Tniversity activities, they are held in the morning at about
6 or 6-30.
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REGULATIONS FOR DEGREE COURSE
EXAMINATIONS.

Bachelor of Science (Engineering).

1. Before being admitted to the Fngineering College of
the Benares Hindu University, a candidate, who wishes to
take the courses for the degree of Bachelor of Science
(Engineering), must have passed the Intermediate Examina-
tion with Mathematics, Physics and Chemistry of the Benares
Hindu University or of any other Indian University or the
Board of High School and Intermediate Fducation established
by Act of the Legislature or the corresponding examination,
with the same subjects, of any other University in a British
Province or any Native State which, on the advice of the
Syndicate, shall at any time be recognised by the Government
of India as qualifying for admission, provided that a student
who passed his B.A. or B.Sc. examination with Mathematics
and his Intermediate Fxamination with Mathematics and only
one of the remaining subjects mentioned in the preceding
part of the Regulation shall be eligible for admission to the
courses for the degree of Bachelor of Science in Engineering if
he passes a special examination to be conducted by the
Principal of the Engineering College of this University at
the commencement of the session at this University in the
Temaining subjects in the course prescribed in Pure Science
for the Intermediate Examination in the Faculties of Arts
and Science. He must also produce a certificate, signed by
the Principal of his College, that his conduct and behaviour
have been satisfactory.

2. The Degree 6’011rse covers in all five years, the first
two vears being devoted to the Intermediate Course in
Engineering, the third and the fourth years to.the Degree
Course, and the fifth year solely to practical training or
research, ’
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3. Candidates will be required to pass four examina-
tions :— ‘

First Year ... Intermediate Fxamination, Part I.
Second Year ... Intermediate Fxamination, Part II.
Third Year ... Degree Examination, Part I.

Fourth Year ... Degree Examination, Part II.

4. Before being admitied to each one of the examina-
tions the candidate must produce certificates to show that he
has satisfactorily completed the course prescribed for that
examination, that his conduct in the College and in the Work-
shops has been satisfactory, that he has obtained mot less
than 60 per cent. of the total marks awarded for sessional
work in the Shops, Engineering Laboratories, and at any
special workshop examinations that may have been held.

Intermediate Examination, Part 1.

6. Intermediate Examination, Part I, shall be held once

a year at Benares, at such time and on such dates as the
Syndicate may prescribe.

6. No candidate shall be admitted to the examination
unless he has prosecuted a regular course of study for not

less than one year in the FEngineering College of this
University.

7. A candidate shall apply to the Registrar in such
form as the Syndicate may prescribe. His application and fee
shall be despatched through the prescribed channel so as to
reach the Registrar at least thirty days before the commence-
ment of the examination.
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8. A candidaté who has completed a regular course of
study in the University or in a constituent college for the
Intermediate Examination in Engineering, Part I, but fails
to pass, or to appear may be admitted with the permission
of the Syndicate without further attendance to a subsequent
Intermediate Examination in Engineering on a new application
and on payment of a further fee.

9. The subjects of examination shall be:
(1) Mathematics.
(2) Applied Mechanics.
(3) ¥ngineering Chemistry.
(4) Building and Surveying.
() Metallurgy.
(6) Heat Engines.
(7) Mechanical Drawing.
(8) Practical Geometry.
(9) Electrical Engineering.

Intermediate Examination, Part Il.

10. The Intermediate Kxamination, Part II, shall be
held once a year at Benares, at such time and on such dates
as the Syndicate may prescribe.

11. No candidate shall be admitted to this examination
unless he has passed the Intermediate Examination, Part I,
and prosecuted a regular course of study thereafter fqr not
less than one year in the FKngineering College of this
University.
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12. A candidate shall apply to tho Registrar in such
form as the Syndicate may prescribe. His application and
fee shall be despatched through the prescribed channel so as
to reach the Registrar at least thirty days before the com-
mencement of the examination.

13. A candidate who has completed a regular course of
study in the University or in a constituent college for the
Intermediate Examination in Engineering, Part II, but fails
to pass or to appear, may be admitted with the permission of
the Syndicate without further attendance 1o a subsequent
Intermediate Examination in Kngineering on a mew applica-
tion and on payment of a further fee.

14. The subjects of the examination shall be:
(1) Mathematics.
(%) Heat Engines.
(3) Applied Mechanics.
(4) Practical Geometry.
(6) Electrical Engineering.
(6) Mechanical Drawing.

Bachelor of Science (Engineering) Examination, Part I.

16. The examination for the degree of Bachelor of
Science (Engineering), Part I, shall be held once a year, at
Benares, at-such time and on such dates as the Syndicate may
prescribe.
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16. No candidate shall be admitted to the above exami-
nation, unless he hés passed the Intermediate Examination,
Part IT, of this University, and prosecuted a regular course
of study thereafter for not less than one year in the Engine-
ering College of this University.

17. A candidate shall apply to the Registrar, in such
form as the Syndicate may prescribe. His application and
fee chall be despatched through the prescribed chaannel, so as
1o reach the Registrar at least thirty days before the com-
mencement of the examination.

18. A candidate who has completed a regular course of
study in the University or in a constituent college for the
B.Se. (Engineering) Examination, Part I, but fails to pass,
or to appear, may be admitted with the permission of the
‘Syndicate without attendance to a subsequent examination
for the same degrec, on a new application and on pagyment of
a further fee.

19. The examination shall be conducted by means of
papers and may include a rira roce test in subjects which
admit of it.

20. The subjects of examination shall be:

(1) Strength of Materials.

(2) Theory of Structures.

(3) Structural Design.

(4) Theory of Machines.

(5) Hydraulics.

(6) Mechanical Drawing.

(7) Heat Engines.

(8) Engine Design.

(9) Electrical Engineering, Paper I.
(10) Electrical Engineering, Paper II.
(11) Design of Electrical Machines. .
(12) Design of Electrical Installatioas.
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Bachelor of Science (Engineering) Examination, Part Il.

21. The examination for the degree of Bachelor of
Science (Engineering), Part II, shall be held once a year, at
Benares, at such time and on such dates as the Syndicate may
prescribe.

22. No candidate shall be admitted to the above examina-
tion, unless he has passed the Degree Tixamination (Engine-
ering), Part I, of this University, and prosecuted a regular
course of study thereafter for not less than one year in the
Engineering College of this University.

23. A candidate shall apply to the Registrar, in such
form as the Syndicate may prescribe. His application
and fee shall be despatched through the prescribed channel, so
as to reach the Registrar at least thirty days before the com-
mencement of the examination.

24. A candidate who has completed a regular course of
study in the University or any constituent college for the
B.Sc. Degree lixamination in Engineering, Part II, but has
failed to pass or to appear at the said examination, may be
admitted with the permission of the Syndicate to a subsequent
examination in the same subject and in the same branch on
a new application and on payment of a further fee.

25. The examination shall be conducted by means of
papers, and may include a +ira roce test, in subjects which
admit of it.

26. The subjects of examination shall be:

(1) Properties of Materials.

(2) Theory of Structures.

(3) Structural Design.

(4) Hydraulics.

(5) Hydro-electric Technology.
"(6) Machine and Engine Design.
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(7) Hgat Engines.

(8) Electrical Engineering, A.

(9) Electrical Engineering, B.
(10) Design of Electrical Installations.
(11) Business Method.
(12) Workshop Management.

(13) Craftsmanship (or Approved External
Practice).

Fifth Year's Course.

27. Candidates who have passed Part II of the Examina~
tion for the Degree of Bachelor of Science (¥ngineering),
shall be admitted to the Degree of Bachelor of Science
(Engineering) only on producing cvidence that will satisfy
the Syndicate that they have spent not less than one vear im
practical work or research.



REGULATIONS FOR DIPLOMA COURSE
EXAMINATIONS.

Engineering Diplomas.

1. Before being admitted to the Engineering College of
the Benares Hindu University, a candidate, who wishes to
take the courses for the Kngineering Diplomas, must have
passed the Admission Xxamination of the Benares Hindu
University or the Matriculation Ixamination of an Indian
University established by an Act of the Iegislature or any
‘School Leaving or High School Fxamination recognised by
the Syndicate as equivalent to it. He must also produce a
«ertificate signed by the Principal of his School or College that
his conduct and behaviour have been satisfactory.

2. The Diploma Course for the T.icentiateship in
Fngineering covers in all four vears, the first two vears being
«levoted to the Preliminary Course in Engineering and the
third and fourth years to specialization as a University student
in one of the branches of Engineering hereinafter mentioned.

3. The Diploma of Associate in Engineering may be
-awarded to the Licentiate who has been engaged in responsible
Fngineering Work for a period of not less than two years
after he has gained his Iicentiateship.

4. Candidates will be required to pass two University
Txaminations.

The Preliminary Engineering Fxamination at the end of
-the second year.

The Final Diploma Examination at the end of the fourth
year. .
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5. Before being admitted to each one of fhe examina--
tions, the candidate must produce certificates to show that
he has satisfactorily completed the course prescribed for that
examination, that his conduct in the College and in the Work-
shops has been satisfactory, that he has obtained not less
than 60 per cent. of the total marks awarded during the
preceding sessions for work done in the Shops, Drawing
Offices and Engineering T.aboratories, and of the total marks
awarded at the Periodical Examinations that have been held
during the preceding sessions.

Preliminary Examination
for
Engineering Diplomas.

6. The Preliminary Diploma Examination shall be held
once a year, at Benares, at such time and on such dates as the
Syndicate may prescribe.

7. No candidate shall be admitted to this examination,
unless he has prosecuted a regular course of study and practice
for not less than two years in the Diploma Course of the
Fngineering College of this University.

8. A student who has been entered for the Degree
Course in Kngineering may, with the special sanction of the
Principal, be transferred to the Diploma Course at any time:
during the first two years, counting the time he has studied in
the Degree Course towards the time required for the Diploma
Course. In such cases the Principal at his discretion may
waive the requirement of a 60 per cent. minimum of the marks
secured in the Degree Classes and Examinations.

9. A candidate shall apply to the Registrar, in such
form as the Syndicate may prescribe. His application and'
fee shall be despatched through the prescribed channel, so as-
to reach the Registrar at least thirty days before the com-
mencement of the examination.
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10. A ‘candidate who fails to pass, may be re-admitted
to a subsequent examination, on a new application and payment
of a further fee, provided he shall have prosecuted a regular
course of study for one year in the Engineering College of
this University since the date of the last examination.

11. The subjects of the examination shall be:

Gr I 1. Mathematics, Paper I.
oup 2. Mathematics, Paper II.
3. Heat Engines.

‘Group II 4. Applied Mechanics.
5. Mechanical Drawing.

6. Building and Civil Engineer-
‘Group III ing Drawing.
{ 7. Surveying.
8. Chemistry for kEngineers.
Group IV 9. Physics for Engineers.
10. Elecrical Engineering.

Final Examination for the Diploma of
Licentiate of the Benares Hindu University in—

(1) Mechanical and Electrical Engineering.
(2) Civil Engineering,.

12. The Final FExamination for the Diploma of Liceuti-
ate in Engineering shall be held once a year, at Benares, at
such time and on such dates as the Syndicate may prescribe.

13. No candidate shall be admitted to the above exami-
nation, unless he has passed the Preliminary Examination
for the Engineering Diplomas or the I.Sc. (Engineering),
Part II, of the University, and prosecuted a regular course of
study and practice thereafter for not less than two years in
the Diploms . Course of the Engineering College of the
University.
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14. A candidate shall apply to the Registrar, in such
form as the Syndichte may prescribe. His application and
fee shall be despatched through the prescribed channel, so as
to reach the Registrar at least thirty days before the com-
mencement of the examination.

15. A candidate who fails to pass, may be re-admitted
10 a subsequent examination, on a new application and pay-
ment of a further fee.

16. For the Licentiate in Mechanical and FElectrical
Fngineering, the subjects of the examination shall be:
(1) Applied Mechanics.
(2) Prime Movers.
(3) Continuous Currents.
(4) Alternating Currents.
(5) Workshop Management.
(6) Drawing.
(7) Design.
(8) Craftsmanship.

17. Tor the Licentiate in Civil Engineering, the subjects
of examination shall be:

(1) Surveying.

(2) Structural Drawing and Design.

(3) Hydraulics, Water-works, Irrigation and
Sanitation.

(4) Construction of Roads and Railways and
Structures.

(5) Office Routine and Estimates.

18. No candidate shall be allowed to present himself
for more than one of the above branches of Engineering in
one year, and no candidate may present himself for a second
branch until he has obtained his Associateship in the first
branch. '
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19. T'he. Diploma of Associate of the DBenares Hindie
University, in

(1) Mechanical and Electrical Engineering,
or
(2) Civil Engineering

will be awarded to the Licentiate who is able to produce evi-
dence which will satisfy the Syundicate that he has been not
less than two years in the successful practice of his profession
after obtaining the licentiateship and that he has substantially
added to his knowledge and capability. This further experi-
ence should preferably be gained in the ordinary pursuit of
the profession of Engineering, but study or work within the
Engineering College is not barred.



SYLLABUSES.
1.8c. Part I.

The grouping in the [.Sc., Part I, Course shall be as
follows : —

Group J—

Mathematies (2 papers) ... 100 marks each.
Group IT—

Engineering Chemistiy ... 50 marks

and

Engineering Metallurgy co. B0 marks.
Group III—

Building .o B0 marks.

Surveying ... 50 marks.
Group IV—

Electrical Engineering (2 papers) 50 marks each.
Group V—

Applied Mechanics .. ... 50 marks.

Heat Engines ... 50 marks.

Group VI—
Practical (Geometry (1 paper) ... 100 marks.

Mechanical Drawing (1 paper) ... 100 marks.

D ‘otal ... 800 marks.
Minimum pass marks per Group ... 40 per. cent.
Minimum pass marks on Aggregate ... 40 per cent.
4
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Mathematics.

There will be two papers, each of three hours’ duration: —

(1) The first paper will be on Co-ordinate Geometry,
Practical Geometry, Differential Calculus and
Integral Calculus.

(%) The second paper will be on the remaining portion
of the syllabus.

A brief revision of the Inter-Science Syllabus, with a
more advanced treatment of certain parts, will precede the
following : —

The study of the graphs of the functions ax®?, aebX,
a Sin (bx+c) and of combinations of these. (raphical solu-
tion of equations with numerical coefficients. Determination
of the equation of a given curve. Slope of a curve. Nomo-
grams, their principle and use.

Co-ordinate (Geometry.—XElementary introduction. Carte-
sian and polar co-ordinates.  Equations and properties of
the Straight Line, Circle, Parabola, Ellipse and Hyperbola.

Practical Geometry.—Construction of ellipse, hyperbola,

parabola, cycloidal curves, involutes, spirals, Envelopes and
Similar Carves.

Differential Calculus.—Limits, Differential co-efficients,
Rules of differentiation, Geometrical and Mechanical illustra-
tions, Tangents, Normals, Sub-tangents, Sub-normals, Con-
vexity, Concavity, Points of inflexion, Curvature, Radius of
curvature, Centre of curvature, Maxima and Minima of one
independent variable.

Integral Caloulus.—Elementary forms of integration,
Definite and Indefinite Integration, Areas, Approximations,
Lengths of curves, Surfaces and Volumes of Solids of revolu-
tion, Centres of Gravity, Moments of Inertia, Dynamical
Applications.
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Mechanica.——-Dispiacement, Velocity, and Acceleration :
their composition and resolution, Relative Velocity, Project-
iles, Mass, Momentum, Force, the Laws of Motion, Motion of
simple systems. Work, Power, Energy, Uniform Circular
motion, Centripetal and Centrifugal force, Motion in a Ver-

tical Circle, Simple Harmonic Motion, Simple Pendulum, De-
termination of ¢ g.’

Resolution and Composition of Forces, Parallel Forces,
Moments, Couples,

Equilibrium of forces at a point.

Laws of Friction, Simple Machines with and without
friction.

Stable, Unstable and Neutral Equilibrium.

Hydrostatics.—Pressure of a fluid, Transmission of pres-
sures, through a fluid. Pressure on immersed surfaces, Centre
of pressure, Condition of equilibrium of a floating body,
Archimedes’ principle, Specific gravity.

Books recommended : —

Mathematics for Engineers, Vols. I and II, by W. N,
Rose.

Differential Calculus by Philips.
Integral Calculus by Philips.
Co-ordinate Geometry by Fawdry.
Mechanies for Engineers by Morley.

Engineering Chemistry.

Introduction.—Definition and Explanation of terms of
importance in Chemistry as applied to Engineering Problems
and with special reference to the properties, composition ‘and
application of materials used by the Engineer. -
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o

General C'hemistry.—A previous knowledge of Elemen-
tary Chemistry is assumed. The Laws ‘of Chemical (‘ompo-
sition and Chemical (‘hange, the general properties of gases,
vapours and liquids, Oxidation and Reduction, Combustion,
Thermochemistry, Dissociation, Electrolysis and Electrolytic
action, Acids, Bases and salts. (‘hemical caleulation illus-
trative of the fundamental principles of chemistry.

Water for Steam Generation.—Good and bad boiler water.
Methods of testing the suitability or otherwise of water for
purposes of steam generation. Tosses and dangers due to the
use of unsuitable water. Water softeners and purifiers.
Boiler Seale, its prevention and removal.

Fuels.—Classification; Solid, liquid, gaseous; Assay of
coal; Manufacture ot coke; Spontaneous combustion in Stored
coal.  TFactors governing selection and purchase of Indian
Coals. Tiaquid Fuels. The petroleum products. Gaseous
Fuels and gus producers. Sampling and testing of fuels.

Lubricant s —Fundamental vequirements. The examina-
tion and selection of lubricants. Cooling liguids and lubuvi;
cants for cutting tools.

Practical Demonstrations.—\ short course in fuel and
oil testing. Testing of feed water and flue gases.

Engineering Metallurgy.

Introduction.—Definitions and explanation of terms used
in Metallurgy. Metals of importance to the Engineer. Their
physical and mechanical properties.

General.—Discussion of the nature and objects of metal-
lurgical processes. Chief physical propérties of metals and
alloys. General properties of fluxes and slags, Refractories.

"Iron and Steel —Pig Iron. The impurities of Pig Tron.
Various grades and qualities of Pig, their selection and uses.
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Cast Iron and its uses. Methods of producing sound cast-
ings. Malleable castings. TFoundry work and Pattern mak-
ing.

Wiought Iron.—Properties and defects of Wrought Iron.
Methods of testing, Welding.

Steel —(lassification and methods of manufacture. Pro-
perties and defects of Steel. Case Hardening. Methods of
testing. Tleat treatment and methods of working. Carbon
and Alloy Steels. Rusting and Corrosion.  Methods of Pre-
servation of Steel and Trom.

Copper.—Properties and methods ot working.  Useful
alloys of Gopper and the production of castings.

Aluminium.—Properties and methods of working. The
alloys of aluminium and the production of casting.

Other useful Metals.—The chief properties and uses of
Zine, Tin, Lead, Bismuth, Antimony, Nickel and Manganese.

Practical Demonstiation—will be given in TFoundry
Waoark, Welding and Soldering and in the Testing Tiaboratory.

.

Building and Building Materials.

Materials of Construction.—Structure, Classification and
characteristic qualities of building stones, preparation of
bricks and tiles, cementing materials, conerete, mortar, plast-
ers, paints and varnishes, timber, iron and steel, glass, lead,
vopper, zine, and the common alloys; soldering.

Details of Construction (with special reference to Elec-
trical and Mechanical FEngineers’ requirements).—Selection
of site; principles of building design; bearing power of soils;
piles and pile driving; kinds of foundation brick and, stone
masonry ; walls; damp- proof courses ; floors and roofs of build-
ings; arches; joints used in woodwork; doors ard wmdowg,
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wood and iron roof-trusses; staircases; Re-inforced concrete
and brick-work; Earthwork; Erection of brick-chimneys for
boilers; foundations and machinery fixing; materials for
foundations ; holding-down bolts and anchor-plates; construc-
tion of foundations; vibration; its causes and effects; methods
of isolating machinery; fixing of electric motors.

Maintenance and repairs of buildings. Building Regula-
tions. Elementary Sanitation. Artesian Wells.

Pracricar, Work.
(1) A brick-field project, from a study of the University
brick-field.
(2) Manufacturing Narea Tiles on a potter’s wheel.

(8) Putting down bore-holes through soft ground and hard
beds.

(4) Ground Tracing of a building from plan.
(6) Drawing of a simple building from measurement.

(6) Estimating quantities and cost of above, and calculating
rate per square foot of plinth avea.

(7) Schedule of rates of materials and of labour prevailing
in the student’s district.

8urveying.

Measurement of distances; 100 ft. chain and Gunter’s
chain; ranging rods and flags; measuring lines on level and
sloping ground; obstacles; sources of error in chaining and
correction thereof ; standardisation of chaips.-

Conventional signs; applications of geometry, mensura~
tion,. and  trigonometry; Methods of carrying out a chain
survey; $ie-lines; offsets; cross-staff and optical square;
methods of booking and plotting.
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Traverse survey with Prismatic and Surveying compasses;
Magnetic North and True North; method of surveying with a
compass in the presence of iron; adjustments of closing error
in plotting.

Levelling; construction, adjustments and uses of the
Dumpy and Y-levels; Abney Level; Level staff; common
sources of error in levelling; Datum Line; Bench Marks;
methods of booking; plotting level sections; contouring; cor-
rections necessary for the curvature of the Earth and Refrac-
tion; flying levels; check levels; reciprocal levelling; Traverse
survey with a Transit Theodolite; adjustments of a transit
theodolite; measurement of horizontal and vertical angles;
taking magnetic bearings with a theodolite; Gale’s Traverse
system; Tacheometry.

Methods of loose and fast needle surveying with a miner’s
dial; methods of connecting underground and surface sur-
veys; Surveying with the Plane Table; by magnetic bearings;
by the back and forward ray systems; and by Intersection and
Interpolation; the ‘¢ three-point”’ and *‘ two-point ’’
problems.

Taying out simple Railway Curves by chord and offsets
method and by theodolites.

Useful problems.

Pracricar. Wonk.

(1) A course of field work corresponding to the above.

(2) Determination of the Meridian by noting the direc-
tion of shadow at apparent noon, and by star ob-
servations.

(3) Enlargem.ent, reduction and division of areas.
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Electrical Engineering.
Paper I.

Properties of magnets, preparation of magnets, Magnetic
Units, Magnetic induction, Magnetic field, Laws of Magnetic
force, Intensity of magnetic field and of magnetisation, Mag-
netic moment, Earth’s magnetic field, measurement of perme-
ability by Thompson’s Permeameter.

Definition of Electric Units.

Ohm’s law and its applications, series and parallel cir-
cuits. Kirchhofi’s laws and their simple applications.

Specific resistance, Effect of length, cross section, material
and temperature on the resistance of conductors.

The measurement of resistance, current and E. M. F.

Heating Effect of Current.—Heating of cables and wires,
fuses and their dimensions, Description of carbon and metal-
filament lamps, Elementary ideas of electric welding, heating
and cooking.

Chemical Effect of Current.—Elementary ideas of electro-
plating and electrometallurgy, Description of dry cells and
secondary batteries, both acid and alkaline, their special
features and behaviours during charge and discharge.

Paper II.

Magnetic Effect of Current.—Field of linear and circular
currents. Force hetween current and magnet poles and
between two conductors carrying currents, Solenoids.

Description and uses of ammeter, voltmeter, ohmmeter,
wattmeter, typical quantity and energy meters, Kelvin’s
balance, the Wheatstone Bridge and the Potentiometer.

Principles of Electromagnetic Induction.  Description
and uses of continuous current dynamos and motors.

Elemefitary principles of Telephony.
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Books recommended : —
(1) Elements of Applied Electricity by B. C. Chatterjee.
(2) Technical Eleetricity by David and Hutchinson.

(3) Electrical Engineering Testing by C. 1. Aspinall
Parr.

List of Experiments to be performed in the Electrical
Engineering Laboratory.

(1) Measurements of strengths of magnetic fields and
magnetic moments.

() Variation of the magnetic field along the axis of a
eircular coil.

(3) Plotting of B—II curve by Thompson’s Permeameter.
(4) Determination of Resistance by Wheatstone Bridge.

€5) Determination of Resistance by drop of potential
methods.

(6) Determination of High and Insulation Resistances.
(7) Callibration of Ammeters by Voltmeter.

(8) Callibration of Voltmeters and Ammeters by Com-
parison,

(9) Standardization of Ballistic Galvanometers.
(10) Measurement of J electrically.
(11) Determination of }use constants.

(12) Determination of Temperature rise in windings by
the increase of Resistance Methods.

(13) Charging *and discharging a Secondary Cell.
(14) Study of Direct Current Generators.
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Mechanical Engineering.
(Introductory Course.)

Introduction.—Importance to the Engineer of cultivating
from the beginning, the habit of accurate observation and
memory. Vague and inaccurate ideas worse than useless.
The Engineer’s Note Book and how it should be kept.

PART I. HEAT ENGINES.

General Survey of a complete Steam Power Plant and
Internal Combustion Power Plant.

The Steam Engine.—~Names and functions of all the prin-
cipal parts of a simple, single-cylinder, non-condensing steam-
engine with one eccentric and an ordinary D slide valve. How
steam enters and leaves the cylinder and how the admission
cut-off release and compression are arranged for. The valve
diagram and its application. Materials of which the parts
are made and the methods of lubrication.

The Boiler.—Names and functions of all the principal
parts of an ordinary Vertical boiler. How steam is raised
and maintained, how water is supplied to the boiler and how
steam is admitted to or shut off from the engine. The safety-
valve, pressure gauge, gauge glass and blow-off cocks.
Arrangements for cleaning and inspection. Why the ordinary
Vertical Boiler is not efficient. Suggestions for improvement.
Circulation, radiation and conduction. Combustion and eco-
nomy of fuel.

Steam.—Physical properties of steam ; the relation between
temperature and pressure. Sensible and latent heats. Steam
tables and how to use them. Saturated, dgy, wet and super-
heated steam.

Internal Combustion Engine. Names and functions of
all the principal parts of a simple oil or gas engine.
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PART II. APPLIED MECHANICS.

Force.—Units of force, parallel forces. Parallelogram
and triangle of forces. Centres of gravity. Resultant and
component forces. Practical applications. Bow’s notation
applied to simple framed structures. The inclined plane.

Motion.—Speed, velocity, acceleration. Angular velocity
and angular acceleration. Mass and momentum. Mass and
acceleration. Engineer’s units. Simple harmonic motion.

Work.—The diagram of work. The principle of work
and its application to simple machines. Friction and effici-
ency. Friction and lubrication. Joule’s equivalent. Work
done in the cylinder of a steam engine. Advantage of early
cut-off and expansion. Work done by pumps and motors.

Power.——Work done in a given time. The units of power.
The indicated horse-power of an engine. Transmission of
motion and power by belts and spur gearing. Brake horse-
power and mechanical efficiency of an engine. Meaning of
the expression *‘ horse-power hour.” Pounds of steam and
coal per horse-power hour.

Electrical and Mechanical Units.—Units of work, power
and supply. The relation between the Mechanical and Elec-
trical units and problems involving a knowledge of that rela-
tionship.

Energy.—Definitions and calculations. Potential and
Kinetic Energy.

Flywheel and Governor.—The function and operation of
each.

Materials.—S8tress, strain and modulus of -elasticity.
Materials in tension, compression and in shear. FElastic limit,
yield point and breaking stress. Working stresses and factors
of safety. Strength of thin cylinders. Riveted ioints. Bend-
ing and bending moments.
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Materials (contd.).—Modulus of a section and strength
of a beam. Twisting and torque. Strength of a shaft subject-
ed to a pure twist. Physical properties and constants of
wrought iron, cast iron, mild steel, hard steel, copper and its
common alloys.

Hydraulics.—Press, Jack and Accumulator. Reciprocat-
ing pumps, suction and delivery. Tift pumps and force
pumps. The Pelton wheel.

Books recommended : —

Mechanics of Engineering by T.. D. Coueslant.

Steam and Other Engines by J. Duncan.

Practical Solid Geometry.

Pencils, Drawing Instruments and Secales—How to
sharpen pencil points for sketching and for drawing. The
use of Drawing Instruments. T Square. Set Squares and
Drawing Board. The use of Secales.

Accurate Construction of Scales.—Three-quarters, half,
and one-quarter full size, the smallest graduation in each
corresponding to 4 of an inch. Diagonal scales to show
eighths and sixty-fourths, tenths and hundredths of an inch.

Lettering on Drawing.—For main titles plain block let-
tering b x 4.

For descriptive notes Italics.

- Simple  Projection.—Projection of lines, planes, and
simple solids.

Advanced Projections and Sections of Solids.—Projections
and sectioni‘of prisms, pyramids, cylinders, cones, with their
axes inclinéd, and also with the alteration of ground line.
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Conic Sections.—Sections of a cone showing the following
curves—Ellipse, Parabola and Hyperbola.

Intersections and Interpenetrations.—Intersections, and
penetrations of unequal cylinders. A cone penetrated by a
Cylinder. Intersection of flat and curved surfaces.

Developments of Surfaces.—Developments of surfaces of
cylinders and cones.

Isometrie and pictorial projections.

Mechanical Drawing.

Projections and forms of Screw Threads.—The projection
of a square-threaded screw, tracing the helix accurately, and
a section through the corresponding nut.

The projection of square-threaded serew, multiple threads,
marking the lead and piteh distinetly.

The projection of coiled springs, square and round in
sections.

Sections of standard forms of wvarious kinds of screw
threads. The conventional methods of representing the eleva-
tions of various kinds of screw threads.

Standard Details.—Standard forms of rivets, bolts, studs,
set screws, and nuts, Keyvs and key-ways, feathers, Various
methods of locking a nut and various kinds of Tubricators.

Sketching and Drawing from the actual machine parts or
models.—(1) A stuffing box of a steam engine. (2) The
piston. (3) The crosshead.  (4) The connecting rod. (5)
The eccentric. (6) The D slide valve. (7) A plummer block.
(8) A cast-iron flange coupling.
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The above details to be sketched proportionately and all
the necessary dimensions to be inserted and also the materials,
©of which the several parts should be made, to be noted down
in the Sketch Book, and then from the sketches working draw-
ings to be made.

N.B.—The sketching must be entirely freehand except
<ircles,

To read a Drawing.—Students will be given detailed
«lrawings, showing each part separately and will be asked to
make an assembly drawing of the same, showing the over-all
«imensions and the dimensions of the principal parts and
-also will be asked to make detail working drawings from an
assembly drawing.

Designs.—Design of simple riveted joints (lap and butt)
{a) for a tie bar, (b) for a boiler.

Design of a cast-iron flange coupling for a shaft. Design
-of the flange cover and studs for a small steam-engine cylinder.
Design for at least one type of stuffing box. Design of a sim-
ple bearing for a shaft.

Book recommended : —

Machine Drawing by Jones.



1.8¢c., Part 11,

The grouping in the I.Sc., Part II, Course shall be as
follows : —

Group I—

Mathematies (2 papers) ... 100 marks each.
Group IT—

Heat Ingines (2 papers) ... 50 marks each.
Group III—

Applied Mechanics (R papers) ... 50 marks each.
Group IV—

Electrical Engineering (2 papers) 100 marks each.
Group V—

Practical Geometry ... ... 100 marks.

Mechanical Drawing ... 100 marks.

Total ... 800 marks.

Minimum pass marks per Group 40 per cent.

Minimum pass marks on Aggregate 50 per cent.
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Mathematics.

There will be two papers, each of three hours’ duration : —

(1) The first paper will be on Algebra, Trigonometry,
Co-ordinate Geometry, Differential Caleulus, In-
tegral Calculus, and Differential Equation.

(%) The second paper will be on Mechanies and Thermo-
dynamics.

Algebra and Trigonometry.—Partial fractions, Complex
quantities and their graphical representation. Rules for
Addition and Multiplication of vector quantities. De-Moivre's.
Theorem and Applications, [lyperbolic Functions. Simple
test of the Convergence and Divergence of Series.

Co-ordinate Geometry.—Position of a point in space.
Direction-cosines of a line. Tquations of a Plane, Straight
Tiine, Cylinder, Cone, and Ellipsoid in simplest forms.

Differential ('aleulus.—Successive Differentintion, Theo-
rem of Leibnitz, Expansions, Taylor’s and Maclaurin’s Theo-
rems, Partial Differentiation, Asymptotes, Evolutes, Knve-
lopes. Maxima and Minima of two independent variables.
Evaluation of Indeterniinate forms. Elements of curve-trac-
ing referring to rectangular and polar co-ordinates. Equations
and properties of the cycloid, Epi-and Hypo-cycloids, the
catenary and spirals. Application to Engineering problems.

Integral Calculus.—Method of substitution. Integration
by parts. Integration of Rational Algebraic Fractions. Re-
duction Formule. Successive Integration. Double and
Triple Integration. Applications of these in finding Areas.
Surfaces Volumes. Centres of Gravity and Moments of
Inertia. Fourier’s Series and Elements of Harmonic

Analyses.

Gr'aplg'c Integration. Application to Engineering prob-
lems. ’
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Differential Equations.—Equations of the First Order.
Special types of second order equations. T.inear Differential
Equations with constant coefficients. Homogeneous ILinear
Equations. Practical problems involving differential equa--
tions. .

Mechanics.—Resultants of Force Systems.
Equilibrium of Force Systems.

Frictions—Wedge Screw. Journal Friction. Pivot
Friction. Rolling Resistance. Belt Friction.

The Principle of Virtual Work and its application.
Centre of Gravity.

Moments and Products of Inertin. Principal axes of
inertia. Inertia curves and Momental ellipse.  Determina-
tion of the principal axes of inertin of unsymmetrical plane
figure.

Jomposition and Resolution of Velocities and Accelera-
tions. Angular Velocity as a vector quantity. Parallelogram
of angular velocities and of angular accelerations.

Motion of a particle in a Straight Line and a Plane..
Differential equations of Motion. Constrained Motion.
Simple Circular Pendulum.

Motion of a Rigid Body. Translation. Rotation. Pres-
sure on the Axis of Rotation. Compound pendulum. Centre
of oscillation. Centre of percussion. Combined translation
and rotation.

Instantaneous centre. Body and space centrodes. Energy
of a body moving in two dimensions. Applications of the
Principles of Work and Energy. Impulse and Momentum.
Angular Momentum. Angular Momentum as a vector quan-
tity. Applications of the principles of Impulse and Momen-
tum.

Balancing. Néed for Balancing. Balancing of Rotating
Masses. Introduction to the theory of Spinning Tops and
Gyroscopes with Easy Examples. Conical Pendulum and
Governors. The Connecting Rod of an Engine.

5
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Thermodynamics.—Thermal Capacities. Heat and
Energy. The Kinetic Theory of Gases. Isothermal and
Adiabatic Expansion. Ratio of Specific Heats. The Funda-
mental Equations for a perfect Gas. The Ideal Heat Engine.
Reversible Cycles. Carnot’s Cycle. The Second Law of Ther-
modynmics. Carnot’s Theorem. Lord Kelvin’s Absolute Scale
of Temperature. Entropy. Temperature-Entropy Diagrams.

The 6 ¢ diagram for water and steam.

Books recommended : —

Co-ordinate Geometry by Fawdry.
Differential Calculus by Philips.

Integral Calculus by Philips.

Differential Calculus by Edwards.

Integral Calculus by Edwards.

Differential Equation by Philips.

Applied Mechanics by D. A. Low.

Applied Mechanics for Engineers by Duncan.
Thermodynamics by Ewing.

Heat Engines.

Steam Power.—General description of a steam plant.
The Indicator Diagram and indicated horse-power. Brake
horse-power.  Absorption and iransmission dynamometers.
The relation between mechanical and electrical power
units. Mechanical efficiency. Thermal efficiency. The laws
of Thermodynamics.

Steam Boilers.—The principal types'of modern boiler.
Cornish and Lancashire Boilers with details of construction
and mounfings required for their safe working. The Com-
bustion affd Economy of Fuel. Chimney Draught. Forced
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Draught. Induced Draught. Care and management of boilers.
Repair of boilers. Boiler efficiency. Furnace efficiency.
Efficiency of transmission. Coal, its composition and calorific
value. Liquid fuels. Experimental and analytical determina-~
tion of calorific values. The adaptation of boilers to different
kinds of solid and liquid fuels. Economizers and Superheaters.
The feed water and feed pumps. Feed-water Filters. The
Injector. Strength of boiler shells. Riveted joints.
‘Strength of gussets, stays, flues, furnaces, domes, and flat
surfaces. Steam Pipes. Safety Valves. Openings in boiler
shells. Board of Trade Regulations and Iloyd’s rules for
survey and construction of boilers.

Steam Engines.—Modern forms of steam engine.
Cylinders and their fittings. Pistons, Piston Rods and Cross-
heads. Connecting Rods and Shafting. Guides, Main
Frames and Bearings. The Slide Valve and its motion.
Valve diagrams. The Valve diagram with corrections for
obliquity. The Valve Ellipse. The Bilgram Diagram. The
relation between the Valve diagram and the Indicator diagram.
The Diagram Factor. Stephenson’s link motion. The
Meyer Expansion Valve. The principle underlying Radial
Valve Gears. The compound Steam Engine. The Combined
Diagram. The Triple Expansion Engine. The Condenser,
Air Pump, and Circulating Pump. Steam Exhaust and Drain
‘Systems. The Governor and the Flywheel.

Gas and Oil Engines—Gaseous Fuels. Liquid Fuels.
‘Gas Producer and Vaporisers. Suction Gas Plants. General
description of a Gas Engine. Engine bed and cylinder, piston,
crank and connecting rod. The Valves and the methods of
operating them. The Governor and Flywheel. Tgnition
systems. Starting arrangements. Cooling water. Pipe con-
nections. Silencer. Lubrication. Foundations. Different
systems of Governing.

L J

Carburetters. Vaporisers. Oil Pumps. Different types
of Oil Engines. The Four Stroke and the Two Stroke Cycle.
Automobile Motors. The Humphrey Gas-Pumnp.
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Applied Mechaniocs.

Work, Energy, and Power.—Work in lifting, translatiomn
and rotation, Work represented by an Area. The Indicator
Diagram. The Principle of Work as applied to a Machine.
The effect of Friction. The relation between the load, effort,.
friction and efficiency of a Machine. Curves of Efficiency.
The relation between Work, Energy, and Power. Potential
and Kinetic Energy. The Kinetic Energy of a Rotating Body.
The Flywheel. Power. The relation between Mechanical,
Thermal, and Electrical Units of Work, Power and Energy.
Loss of Power at Bearings and Journals. Power and Efficiency
of Fngines, Pumps, Motors, and Dynamos. Dynamics of the
Steam Engine.

Force, Mass, and Motion.—Velocity and Acceleration.
Relations of Force, Mass and Motion. ¥ngineer’s Units.
Impulsive forces. Angular Velocity and Acceleration.
Angular momentum. Simple Harmonic Motion. Centrifugal
Force. Balancing. Governors. Graphical Solution of
Problems. Velocity and Acceleration Diagrams.

Force.—The Engineer’s idea of Force. The measurement
of Force. Resolution of Forces. Moments of Forces. Some:
practical applications of Forces and Moments. Graphics.
Forces represented by lines. Bow’s Notation. Forces in
Framed Structures. The Funicular Polygon. Moments and'
Shearing Force Diagrams.

Friction and Lubrication.—T.aws, experiments and re-
sults. Relation between the Forces acting on a Sliding Body.
Efficiency of the Inclined Plane, and-Screw. Friction of
Pivots and Collars. Schieles’ Pivot. Tower's Experiments.
Friction of an Axle. Friction Axis of a Link. Work lost in
Friction in Journal Bearings. °

Methods of Lubricating Bearings. Pad, bath, ring and
splash ldbricator. Goodman’s Experiments. Rolling Fric-
tion. Ball bearings. Roller bearings.
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Transmission of Motion and Poiwer.—Belts, Kopes and
Spur Gearing. Wheel Trains. Mechanisms peculiar to
Lathes, Milling Machines, Planing and Slotting Machines.
Bicycles and Motor Cars.

Strength and Elasticity of Materials.—Simple Strains and
Stresses. Beams and Bending. Deflection of Beams.
Columns and Struts. Behaviour of Materials in the Testing
Machines. Torsion of Shafts.

Hydraulics.—Pressure on an immersed surface, buoyancy,
density. Hydraulic Press and Jack. Hydraulic Accumula-
tors, Lifts and Cranes. Suction Single and Double Acting
Yorce Pumps. Flow of water through orifices, pipes, and
channels. Water Wheel, Centrifugal Pumps, and Turbines.

Electrical Engineering.
Paper* 1.

Magnetic Properties of Materials.—Magnetic quality of
iron. Residual Magnetism, Permeability, Laws of magnetic
<ircuit and calculation thereon. Hysteresis.

Electric Properties of Materials.—Conductors and Insu-
lators. Insulating Materials. The Insulation of Wires and
Cables. The effect of moisture and heat on conductors and
insulators. Eddy current losses.

Battery.—Setting up a Secondary Battery.  Manage-
ment of a Secondary Battery. Its care and daily attendance.

[

Dynamo Electric Machines.—Physical principle, essential
parts, operation and uses of both (enerators and Motors.
Continuous-current Dynamo Electric Machine. Series, Shunt
and Compound Winding. Starting and Regulating Appliances.



68

The Magnetic Field of Dynamo Electric Machines, Relation
of torque, speed and H. P., different types of load and speed
control of motor. Efficiency and characteristics of Generators

and Motors and their Experimental Determination and
Calculation.

Inspection, erection and management of Dynamo Elec-
tric Machine.

Paper II.

Elements of Alternate Current.—Graphical representation
of a current, voltage and power in A. C. circuits. Frequency,
phase and effective value of current and voltage.

Alternators, their principles, operation and uses. Star
and mesh connections. Simple A. C. circuits, power-factor,
self-inductance, choke coils, Capacitance and Impedance.

Electric Lighting.—Main switch, switchboard, distri-
buting boards, and branch switch. Main cut-outs and fuse-
board. Arc lamps, Mechanisms and principles involved in
their use and testing. Ceiling-roses and wall-plugs. Incan-
descent lamps, their life, efficiency and cost. Pendants,
Electroliers, wall-brackets and general fitting cables, casing
running the wires. Arranging the circuits. Proper size of
wires for a given number of lamps. Testing the wiring,
electric fittings. Wiring Rules and Regulations. Private
Installation Work.

Books recommended :—

(1) Elements of Applied Electricity, Vol. II, by
B. C. Chatterjee.

(2) Continuous Current Electrical Engineering by W.
T. MacCall.

(3) Alternate Current Electrical Engineering by W.
T. MacCall.
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List of Experiments to be performed in the Electrical

83
C9)

3
(4)
(6)
(6)

(7
(8)

(9)
(10)

(11)
(12)
(13)

(14)

(16)

(16)

Engineering Laboratory.

Measurement of Magnetic Permeability by Ewing’s
Permeability Bridge.

Measurement of Permeability and Hysteresis of
Magnetic Materials by Ballistic Method.

Measurement of Capacity of Condensers.
Insulation tests of Cables.
Insulation tests of Electrical Machines.

Relation between speed and voltage of separately
excited dynamos.

Magnetisation curves of dynamos at no-load.

External characteristic curves of separately excited
dynamos.

External characteristic curves of shunt dynamos.

Speed Variation of D. C. motors with impressed

voltage.
Speed Variation of I). C. motors with excitation.
Measurement of self-inductance.

Experimental study of circuits containing resistance
inductance, and capacity in series and in parallel.

Study of a storage battery, charging and dis-
charging.

Determination of the energy consumption of a glow
lamp, its candle power and efficiency.

Jointing of Cables.
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Practioal Geometry.

Geometrical Mechanisms.—Cams and toothed wheels.
Valve diagrams. Velocity and acceleration diagrams. Piston
and crank effort diagrams. Link motion diagrams.

Graphic Statics.—Graphical representation of forces.
The link polygon and its applications, Graphical representa-
tion of Moments and Couples and problems relating thereto.

Framed Structures.—Roofs and Roof Trusses, Braced
Cantilevers, Beams and Girders. Determination of Stresses
due to Dead Load and to Wind Pressure.

Beams.—Bending Moment and Shearing Force Diagrams,
Moments of Inertia of Cross-sections. Reinforced Concrete
Section. Simple problems on Rolling Loads.

Mechanioal Drawing.

Introduction.—Strength and nature of materials used in
Machine Construction.  Strains and Stresses.  Elasticity
and Elastic Limit. Effect of Live Loads. Factor of Safety.
Cast Iron, Steel, Varieties of Steel. Case Hardening. Tem-
pering and Heat Treatment of Steel. Copper, Alloys of
Copper. Bronze or Gun-Metal, Phosphor-Bronze. Manga-
nese-Bronze, Brass. Muntz Metal. Naval Brass. ‘“White’’
Metals. Wood. -

Machine and Engine Details.—Preparation of complete
working drawings and specifications, from sketches and notes
obtained by actual observation, investigation and measurement
of details.

Study of proportion in machine details, by observation,
calculation, and measurement. Keys and Cotters. Pipes and
Pipe Joints. Shafting and Shaft Couplings. Pedestals and
Plummer Blocks. Hanger Brackets. Wall Boxes and Foot-
steps. Countershafts. Pulleys and Speed*Cones. Spur and
Bevel Gears. Lubricators. Cranks. Crank Shafts and
Eccentrics.  Piston and Piston Rods.  Cross-Heads and
Guides. Tonnecting Rods. Stuffing Boxes. Valves, Valve
Rods, Eccentric Rods and T.inks.
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Steam Boilers.—Iron and Steel suitable for boiler con-
struction. Strength of Cylindrical Boiler Shells. Cylindri-
cal Furnaces. Modern Furnaces for high pressures. Resist-
.ance to collapse. Experiments by Lloyd’s Registry and the
Board of Trade. The Fox, Purves, Morrison and Deighton
Furnace. Flat Surfaces. Bolts and Stays. Diagonal Stays.
Palm Stays and Gussets. Tube Plates. Tubes. Stay Tubes.
‘Grate Area and Heating Surface, and steam per 1b. of coal.
‘Openings in Boiler Shells. Steam Domes, Manholes and
Doors. Riveting. Zig-zag riveted and Chain riveted Joints.
Single, Double, and Treble riveted Lap and Butt Joints.
Ffficiency of Riveted Joints, Graphical methods of design.
Lever, Dead Weight, and Spring Loaded Safety Valves.
Steam Pipes and Stop Valves. TFeed Pipes, Fconomisers,
Filters and Feed Pumps.

Simple Steam FEngine.—Determination of the general
«dimensions for a simple, single cylinder, steam engine, given
the Indicated Horse-power, Speed and Boiler Pressure.

Finished Drawing.—Students are expected to prepare,
from their own sketches and notes, complete working draw-
ings and specifications of some simple type of boiler with all
its mountings and fittings, and also of a single-cylinder steam
engine. The engine may be horizontal or vertical type, but
all the dimensions must be carefully calculated, and the cal-
culations handed in with the drawing. If the sketches used
are from an existing steam engine, the dimension must be
checked and compared with those obtained by calculation.

Tracing and Blue Print.—All drawings will, in the first
instance, be neatly and accurately finished in pencil. These
pencil drawings will be traced by the student and blue print
taken on Ferropaper prepared by the student himself.

Note Book.—Great importance is attached to the student’s
sketch-book in this class. It will be examined periodically,
and marks awarded. No drawing will be considered if the
sorresponding sketches are mnot found, together with other
necessary particulars, in the student’s own note book.



B.8c., Part I.

The grouping in the B.Sc., Part I, Course shall be as

follows : —
Grou j 2 i e Full Pass
p. Subject. Nature of Examination, Marks. Marks.
I. Strength of Materials Written 83 hours... 100
Theory of Structures ' by .. 100
Structural Design Sessional work ... 100 60
II. Theory of Machines ... Written 3 hours... 100
Hydraulics ' 5 ... 100
Mechanical Drawing Sessional work ... 100 60
III. Heat Engines . Written 3 hours... 100
Engine Design Sessional work ... 100 60
IV. Electrical Engineer-
ing, Paper I . Written 3 hours... 100
Electrical Engineer-
ing, Paper I1 . v ' 100
Design of Electrical
Machines ... Sessional work ... 100 60
Design of Electrical
Installations Sessional work ... 100 60
Total ... 1,200 marks.

Minimum pass marks for Sessional work

60 per cent.

’s ’s »  per Group .o 40 ,, ,,
” s ;s on Aggregate 60 ,, ,,
»» » »» for Second Class 60 ,, ,,
» ” ’ »s TFirst Class e 70,

thd

e



73

Strength of Materials.

Testing machines and instruments. Elastic and plastic
stresses; Resilience; Overload; Dynamic stress; Fatigue.
Deflection and slope of cantilevers, and girders; Graphical
methods for Deflection. Thick Cylinders; Tube Guns.
Springs. Struts. The Elastic Constants. Principal stresses.
Rankine’s Equivalent Twisting Moment. Oscillations of
Elastic Systems. (Elementary) Flat Plates. (Bach’s
methods.)

Theory of Structures.

Complete study and design of a Roof Truss. Frames with
members subject to Bending. Suspension Structures under
Dead Loads. The Three-hinged Arch. Encastic Beams.
Complete study and design of the Plate Girder with Dead and
Live Loads. Masonry. Reinforced Concrete Beams and
Columns. Gravity Dams and Retaining Walls.  Introduc-
tion to Influence. Line methods. Introduction to the methods
of Test Work.

Theory of Machines.

Standard methods for velocity and acceleration; applica~
tion to the Steam Engine. Turning effort diagrams. Flywheels
and Governors. Tooth wheel’s strength, and general prin-
ciples for correct profile of teeth. The Involute Tooth. Ele-
ments of Gear-cytting. Belt and Rope Driving. Brakes and
Clutches. Epicyclic Gears. Simple Skew Gears. Primary
Balancing. Cams.
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Hydraulios.

Water at rest (including simple problems on stability of
Floating Bodies). Fluid Friction. Benoulli’'s Law corrected
for Friction. Channels, Small Orifices. Notches and Weirs;
the Standard Formulee. Intensifiers and Accumulators.
Water Meters. Pump and Pumping. The Reciprocating
Pump. The Centrifugal Pump. The Pelton Wheel.

Heat Engines.

Valve Gears from the Designer’s point of view. Meyer
Expansion Gear. Radial Gears. Drop Valves and Valve
Gears. Compounding. The Entropy temperature chart in
Design. Nozzles. Pressure compounded, and velocity com-
pounded Turbines. Turbine Details. = Turbine Governors.
Main dimensions of the Internal Combustion Engine. Car-
buration.  Ignition. Valve Timing and Cam Design.
Principle, and peculiar features of the Diesel Engine. The
Suction Gas Producer.

Electrical Engineering.

Paper 1.

Principles and details of destgns, construction and cali-
bration of switchboard and laboratory instruments.—Action
of measuring instruments. Deflecting and controlling forces,
friction, dead-beatness and damping force. Type of D. C. and
A. C. ammeters, voltmeters, wattmeters, frequency meters,
synchroscope, power-factor meter. Methods of alternating
range of ammeters and voltmeters, switches, principles and
details of construction and general discussion of switchboards,
and the arrangement of busbars, testing uf switchboards,
measuring, controlling and protective devices.

Elementary mathematical treatment of Alternate
Current.






Books recommended :—

(1) Elements of Applied Electricity, Vol. III, by B. C.
Chatterjee.

(2) Dynamo and Motor Control by Ibbetson.

(3) Electrical Engineering Practice in India by J. W.
Meares and Neale.

(4) Economics of Engineering by Coueslant and
Chatterjee.

{6) Electrical Engineering by Thomalen.

(6) Electrical Engineering Testing by Aspenall Parr.
{7) Dynamo Testing by C. F. Smith.

(8) Alternator Testing by C. F. Smith.

(9) Testing of Electro-magnetic Machinery (2 vols.) by
Swenson and Frankenfield.

{10) Electrical Machine Design by Alexander Gray.

List of Experiments to be performed in the Eleoctrioal
Engineering Laboratory.

(1) Calibration and Standardisation of Ammeters.

) » » ’ ,» Voltmeters.
(8) 29 n‘ Y] e Watt-hour-
meters.

(4) Fuygther Photometric tests on glow and arc lamps.
.‘(5) Efficiency and other tests on Secondary Cells.



{6)

7)

(8)

&)
{10)

€3))
{12)

13)

(14)
{16)
(16)

7

Localisation of Faults in Electric Light Mains.

Determination of Characteristics, Regulation and
Percentage of Over-compounding of D. C.
Generators.

Determination of Characteristics and Regulation of
Single and Polyphase Alternators.

Parallel Operation of D. C. Generators.

Measurement of Iron and Friction Losses in D. C.
Machines.

Efficiency tests on D. C. Generators and Motors.

Measurements of Power Factor in Single and Poly-
phase Circuits.

Operation of different types of A. C. Motors and their
no-load tests.

Determination of Regulation of Transformers.
Measurement of Core Losses in Transformers.

Armature Winding.



B.8¢., Part 1l.

The grouping in the B.Sc., Part II, Course shall be as

follows : —
Group. Subject. Eli::x:li‘:aﬁ?:n. Mx:?lltls. Mi?kz.
I. Properties of Materials Written 3 hours. 100
Theory of Structures ' 100
Structural Design bessmnal work . 100 60
II. Hydraulics ... Written 3 hours. 100
Hydro-electric Tech-
nology ’ ” 100
Machine and Engme
Design ... Sessional work ... 100 GO
III. Heat Engines Written 8 hours. 100
Electrical Engineer-
ing, A. . " ' 100
Electrical Engineer-
ing, B. ' . 100
Design of Electric
Installation Sessional work ... 100 60
IV. Business method Written 3 hours. 100
‘Workshop Mana.ge-
ment ’s ’s 100
Craftsmanship (or ap—
proved extramural
practice) Sessional work ... 200 120

Total

Minimum pass marks for Sessional work

” 2 ”
9’ 2 9

” bA ) "

per Group
on Aggregate
for Second Class

for First Class

"o i)

... 1,400 marks.

60 per cent.

40 X
A0 .
60 ,,

70,

LX)
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Properties of Materials.

Complex states of stress. Theories of Elastic Failure.
Wire-wound Guns. Helical springs of large Pitch. Cone
springs. Carriage springs. Clock springs. Beams not ori-
ginally straight. Crane Hooks. Beams of unsymmetrical
cross section. Whirling shafts. Excentrically and laterally
loaded struts. Theory of three moments. KElements of Heat
Treatment of Steel. Magnetic and electric properties of
metals. This is in addition to the work of preceding years.
Developments of importance as recorded in the Engineering
Journals are never excluded from fourth year syllabuses.

Theory of Structures.

Deficient and Redundant Frames in Two and Three
Dimensions. Theory of T.ecast Work applied to Redundant
Frames. The method of stress coefficients in two and three
dimensions. Deflection of ¥rames. Suspension structure
with Tive Loads. Live Twads on Frumed Structures. The
Two-hinged and Hingeless Klastic Arch. Portals and Wind
Bearing. Secondary Stresses. Swing Bridges. See note
appended to previous syllabus.

Hydraulics.

Wells and well sinking; Tube wells. Multiple Impeller
Centrifugal Pumps; Balancing ; Friction Losses; Speed, Head,
and Efficiency.  Acceleration in the Reciprocating Pump
Vortices. Viscous Flow, and Critical Velocity. Pipe Line
Problems. Turbines. Specific speeds. The Pelton Francis
and Propeller Turbine. Governing of Turbines. Water
Hammer. Stand Pipes. Surge Tanks. Students of this
subject in this class are expected to have read any outstanding
article on Hydro-Electric Development appearing in the Tech-
nical Press during the current session.

6
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Hydro-Eleotric Technology.

1. Characteristics of a suitable Water Supply. Conserva-
tion of Water Power Storage Reservoirs, and Dams. Gravity
and Arch Dams. Disposal of Storm Water. Spillways.
River Gauging. Pipe Lines. Power House Topography.
Stand Pipes. Surge Tanks. Choice of a Turbine. Govern-
ing. Water Hammer, and Air Problems. High Tension
Generation and Long Distance Transmission. Linking up
and Conversion. Combinations of Steam and Hydro-Electric
Generation.  Economics of Hydro-Electric Power Supply.
Recent Developments.

2. Laboratory and Power House Duty. Students are
withdrawn from the workshop in small groups of from two to
a dozen members for Testing of Materials. Engine and Boiler
Testing and Power Plant Supervision. Laboratory Practice
in the Third and Fourth Year is a Workshop subject.

Theory of Heat Engines.

Fundamental Thermo-Dynamic Principles and Formulea.
Specific Heats. Throttling at constant H. Standard cycles.
Callendar’s Equations and tables for steam nozzles. Inject-
ors. Heat Diagrams. Condition Curves. Properties of
NH, and CO,. Absorption Refrigerators. Air Compressors,
Compression Refrigerators. Condenser, and air pump. Cool-
ing Towers. Accumulators and other accessories. As there
have been regular lectures on Heat Engines for the preceding
three years, the tendency of this class will be to a more
thorough examination of fundamental principles.
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Eleotrical Engineering.

Paper A.

Special Machines.—Elementary principle, operation and
uses of Balancers and Boosters; Phase advancers, Frequency
changers, Induction regulators, Rotary and Motor converters,

Transverters, Tork motors, Mercury arc rectifiers, Valves, Elec-
trolytic rectifiers, etc.

Electric Lighting.—General principles of lighting, Stan-
dards of value in lighting. Determination of candle-power
required for illumination, lighting of rooms and streets, fac-
tors of the cost of lighting. Lighting, public and private.
Busbars, Feeders, Distributors and Internal wiring.

Continuous and Alternating Current Circuits.—Influence
of resistance, capacity and self-inductance, resonance, free and

damped oscillations. Lighting Protection. Protection against
Disruptive Discharges.

Paper B.

Transmission.—Design and value of high tension and long
distance transmission lines. Details of Erection, Construc-
tion, Testing and Maintenance. Safety Devices, Limitation
of Voltage. Feeders and distributing mains. Substations,
choice of positions, plant, general arrangement. Graphical

and Mathematical solutions of A. C. long distance trans-
mission.

Distribution.—Medium and Low voltage distribution sys-
tems, Mechanism of distribution for a public supply. Con-
sumer’s circuit and connections, Motors and Plants. Require-
ments to be satisfied by insulated conductors used in distribu-
tion as regards voltage regulations, the three-wire system.

Localization and remedy of troubles in dynamo-electric
machines and electrie circuit.

Electric Traction.—Electric traction by continuous alter-
nate current. Principles and details of systems of Tramway
and Railway Engineering ordinarily used. Permanent feeders.
Surface and conduit systems. Collection and conivpl current.

Sessional Work.—Design of Electric Installations.
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List of Experiments to be performed in the Electrical

)
1©9)

(3
@
)
(6)
M
®
©)]
(10)
(11)
(2)
13)
(14)
(16)
(16)

an
(18)

(19)

(20)

Engineering Laboratory.

Standardisation of Wattmeters.

Callibration and other tests on different types of
Meters.

Further tests on the localisation of Faults in Elec-
tric Light Mains.

Further tests on Efficiency of Direct and Alternate
Current Generators.

Load tests on different tvpes of D. C. and A. C.
Motors.

Efficiency B. H. P. and Regulation of Direct and
Alternate Current Motors.

Determination of Characteristics and Efficiency of
Synchronous Converters.

Determination of Characteristics and Efficiency of
Inverted Rotaries.

Circle diagrams of Induction Motors.

’

Circle diagrams of Repulsion Motors.
Miscellaneous tests on Synchronous Motors.
Parallel Operation of Single and Polyphase Alter-

nators.

Miscellaneous tests on Motor (Generators.

Miscellaneous tests on separately excited Boosters.

Insulation tests of Electrical Machines and Installa-
tions while working.

Efficiency and other tests on Transformers and their
Parallel Operations.

Performance tests of Electrical Machines.

Influence of the Power Factor of the Load on the
Voltage Regulation of Trangmission Lines.

Determination of the Periodic E.M.F. and Current

o Curves of Alternators.

Dielectric tests with High Tension Transformers.
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Business Method.

Money, (‘apital, and Credit. Banks and Insurance Com-
panies, Company Law. Trading abroad. Transport, Ex-
<change. Principles of Book-keeping. Office Routine. Fil-
ing systems. Correspondence. Speculation and Investment.

Workshop Management.

Choice of Site, Building, Plune. Choice of a Prime
Mover, Jobbing and Mass Production. Progress Cards.
Workmen’s Time C(ards. Machine cards. Stores. Stock
taking and valuation. Raw materials costs. (Gate control.
Theory of overtime.  Overhead charges. Timits. Jigs.
Gauges and Fixtures. Speeds and Ieeds. Industrial Laws.
Payment by Results. Principles of Mass Production. Patents
and Registered T'rade Marks.

Sessional Work.

The ground to be covered in a full Engineering Course is
80 extensive that thorough treatment is impossible.  Only
fundamental principles can be indicated, and the problems
golved here and there which present special difficulty.

It is, however, an accumulation of carefully designed
small details that principally distinguishes a trustworthy
machine or structure from an untrustworthy one. In order
to drive home this important fact, two or three machines,
structures or installations are selected each year for intensive
study. The students are required to produce working draw-
ings throughout the session, and submit them for examination
at the end. In thig work it is the details that matter. None
is too small to be the subject of a thorough search and much
thought, which must be embodied in fully dimensioned work-
ing drawings.
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Preliminary Diploma.

The grouping in the Preliminary Diploma Course shall
be as follows:—

Mathematics, Paper I ... 100 marks.
Growp I ... Mathematics, Paper 1I .. 100
Heat Engines ... . 100
Group II ... Applied Mechanics .. 100
i, Mechanical Drawing .. 100 .

Building and Civil Engineer-

Group IIT ... ing Drawing ... .. 100
Surveying e .. 100,
Chemistry for Engineers ... 100 ,,
Group IV ... {Physics for Engineers .. 100 ,,
Electrical Engineering .. 100 .
Total ... 1,000 '

Minimum pass marks per Group ... 40 per cent.
’ . ,, on Aggregate .. 60 ,, .
. v »»  for Second Class PR { | B
“ . " ,, First Class .. 8 .,

Mathematios.

There will be two papers, each of three hours’ duration:

(i) The first paper will be on: Algebra and Trigonome-
try.

(it) The second paper will be on Mensuration, Differen-
tial Calculus and Integral Calculus.

Algebra.—Simple and simultaneous equations. Indices,
Surds and Logarithms. Common Logarithms. Use of

Logarithms in making calculations. The Slide Rule and its
use. 3

Quadratic Equations.
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Arithmetic, geometric and harmonic progression. Sim-
plification and partial fractions. Napierian Logarithms.
Harder exercises in logarithms. Manipulation and evaluation
of complicated engineering formuls. Theory of quardratic
equations. Permutations and combinations. The binomial
theorem and its applications. Coordinates. The plotting of
points and the construction of simple graphs.

Determination of simple laws connecting two variables
representing experimental TData.  Graphical solution of
equations. Nomograms. Equations of straight line, circle,
parabola, ellipse and hyperbola in simplest forms.

Trigonometry.—Trigonometrical ratios of angles. Use
of trigonometrical tables and of slide rules. Graphs of tri-
gonometrical functions. Simple relations between trigono-
metrical ratios. Trigonometrical ratios of the sum, and
difference of angles and of multiples of an angle. Problems
on Heights and Distances. Solution of triangles. Solution
of trigonometrical equations. Hyperholic functions. TInverse
trigonometrical functions.

Mensuration.—Areas of plane figures. Mean ordinate
and Simpson’s Rule for areas.

Mensuration of the simpler solid figures, the sphere, the
cylinder, the pyramid and the cone. Guldinus’s Theorem.

Differential Calculus.—Definition of a differential co-
officient.  Differentiation of functions of one independent
variable, (Geometrical and Mechanical Illustrations. Appli-
cation of the calculus to the determination of maxima and
minima, velocity and acceleration. Curvature and radius of
curvature.

Integral Calculus.—Elementary forms of Integration.
Determination of areas, volumes, centres of gravity and
moments of inertia. Dynamical Applications. Graphio
Integration. :

Book recommel:ded —
Manual of Practical Mathematics by Frank Castle.



86
Heat Engines.

General plan of a Steam Kngine Plant. Boilers. Boiler
mountings. Chimneys and Flues. Draught. The simple
Steam Engine, its management and its details. Valves and
valve diagrams. Materials. Lubrication. Flywheels and
‘Governors.  Condensers, air pumps. Feed pumps, Fcono-
misers. Feed heaters and superheaters. Compound Steam
Engines. Fundamental Laws of Thermodynamics. Carnot
and other cycles. Properties of the perfect gas. Simple air
compressors. The Internal Combustion Fngine. Constant
pressure and constant volume. Two and four stroke cycles.
Ignition and Carburation. Details of the I. C. kngine.
Properties of steam. Entropy. Rankine’s cycle. Steam
Calorimetry. Refrigeration and Refrigerating machines.

Books recommended :—
Heat Engines by D. A. Low.
Heat Engines by L. D. Coueslant.

. Applied Mechanics.

Energy, work, power and force. Graphical representa-
tion. Newton’s Laws. Mass and Momentum. Litear and
angular motion. The polygon of forces. The inclined plane
and screw. The Flywheel. Simple harmonic motion.
‘Watt’s and Porter Governor. Friction and T.ubrication.
Lubricators. Forced lubrication. Physical properties of the
usual materials.  Stress Strain and Elasticity. @ Working
stresses and factors of safety. Thin Cylinders. Riveted Joints.
Frames. Bow’s notation. The funicular polygon and its appli-
cation. Bending moment and shearing force® diagrams. Mo-
ments of Resistance, and Modulii of Sections. Simple deflection
of beams. Torsion and transmission of power by shafting.
Belts and pulleys. Toothed wheels. The simple machine.
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Hydrostatics. Total pressure and centre of pressure. Law
of Archimedes. Bernoulli’s Law. Simple Orifices. The
hydraulic press and hydraulic jack. Pumps. The Pelton
‘Wheel.

Book recommended :—

Engineering Mechanics by L. D. Coueslant.

Mechanical Drawing.

Care of Instruments. Construction of scales. Lettering.
Free-hand sketching. Projections. Intersections and Inter-
penetrations. Important Curves. Development of surfaces.
Projection of screws and helical springs. Standard screw
threads, rivets, bolts, studs, nuts, keys and keyways. Ingine
Details.  Boiler Details.  Riveted Joints. Valves and
Cocks. Details of Power Transmission Shafts, Pulleys, Belts,
Toothed Wheels, Bearings. ¥ngine and machine details to
be drawn as if for manufacture, due consideration being given
to the requirements of the pattern-maker, smith, and Machine-
men. Tracing. Blue and other prints.

Building and Civil Engineering Drawing.

Materials of Construction.—Structure, classification and
<haracteristic qualities of building stones, preparation of bricks
and tiles, cementing wmaterials, concrete, mortar, plasters.
paints and varnishes, timber, iron and steel, glass, lead,
copper, zinc, and the common alloys; soldering.

Details of Construction.—Selection of site; principles of
building design ; bearing power of soils ; piles and pile driving ;
kinds of foundation; brick and stone masonry; walls; damp-
proof courses; floors and roofs of builéings; arches; jonts
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used in woodwork; doors and windows; wood and iron roof-
trusses; staircases; re-inforced concrete and brick-work;
earthwork ; erection of brick-chimneys for boilers ; foundations
and machinery fixing; materials for foundations; holding-
down. bolts and anchor-plates; construction of foundations;
vibration ; its causes and effects ; methods of isolating machin.
ery; fixing of electric motors. ‘

Maintenance and Repairs of Buildings; Building Regula~
tions. Elementary Sanitation. Artesian Wells.

Pracrica. WORK.

(1) A brick-field project, from a study of the University
brickfield.

(2) Manufacturing Narea Tiles on a potter's wheel.

(3) Putting down bore-holes through soft ground and
hard beds.

(4) Ground tracing of a building from plan.

(6) Drawing of a simple building from measurement. ,
(6) Estimating quantities and cost of above, and calcu--
lating rate per square foot of plinth area.

(7) Schedule of rates of materials and of labour pre-

vailing in the student’s district.

Books recommended : —

Notes on Buildings and Building Materials by B. C..
Chatterjee.

Surveying.

Measurement of distances; 100' chain and Gunter's
chain; ranging rods and flags; measuring lines on level and
sloping ground; obstacles; sources of error in chaining and
correction thereof; standardisation of chains.

Conventional signs; applications of geometry, mensura-
tion, and trigonometry; methods of carrying out a chain
survey; tie-lines; offsets; cross-staff and optical square;
methods of booking and plotting.
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Traverse survey with Prismatic and Surveying compasses ;
Magnetic North and True North; method of surveying with
& compass in the presence of iron ; adjustments of closing error
in plotting.

Levelling; construction, adjustments and uses of the
Dumpy and Y Levels; Abney Level; Level Staff; common
sources of error in levelling; Datum Line; Bench Marks;
methods of booking; plotting level sections; contouring; cor-
rections necessary for the curvature of the Earth and Refrac-
tion; flying levels; check levels; reciprocal levelling ; Traverse-
Survey with a Transit Theodolite; adjustments of a transit
theodolite ; measurement of horizontal and vertical angles;
taking magnetic bearings with a theodolite; Gale’s Traverse
System; Tacheometry.

Methods of loose and fast needle surveying with a miner’s.
dial; methods of connecting underground and surface sur-
veys; Surveying with the plane table; by magnetic bearings;
by the back and forward ray systems; and by intersection and’
interpolation; the ¢‘ three-point”’ and “‘ two-point ’’ prob-
lems.

Laying out simple Railway Curves by chord and offsets
method and by theodolites.

Useful problems.
Pracricat. WoRkK.

(1) A course of field work corresponding to the above.

(2) Determination of the Meridian by noting the direc-
tion of shadow at apparent noon, and by star observations.

(3) ZEnlargement, reduction and division of areas.

L]
Book recommended : —

Class Notes on Surveying by H. K. Sen.
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Chemistry for Engineers.

-CHEMISTRY :

Introduction.—Definition and explanation of terms of
importance in Chemistry as applied to Engineering Problems
and with special reference to the properties, composition and
application of materials used by the Engineer.

General Chemistry.—Elomentary Chemistry; the Laws
of Chemical Composition and Chemical Change; the general
properties of gases, vapours and liquids ; Oxidation and Reduc-
tion, Combustion, Thermo-chemistry, Dissociation, Electro-
lysis and Electrolytic action; Acids, Bases and Salts. Che-

mical calculation illustrative of the fundamental principles
of chemistry. '

Water for Steam Generation.—Good and bad boiler water.
Methods of testing the suitability or otherwise of water for
purposes of steam generation. T.osses and dangers due to the
use of unsuitable water. Water softeners and purifiers.
Boiler Scale, its prevention and removal.

Fuels.—Classification; Solid, liquid, gaseous; Assay of
coal ; Manufacture of coke; Spontaneous combustion in stored
coal. Factors governing selection and purchase of Indian
Coals. Liquid Fuels. The petroleum products. (Gaseous
fuels and gas producers. Sampling and testing of fuels.

Lubricants.—Fundamental requirements. The examina-
tion and selection of lubricants. Cooling liquids and lubri-
cants for cutting tools.

Practical Demonstrations.—A short course in fuel and
oil testing. Testing of feed water and flue gases.
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METALLURGY :

Introduction.—Definitions and explanation of terms used
in Metallurgy. Metals of importance to the Engineer. Their
physical and mechanical properties.

General.—Discussion of the nature and objects of metal-
lurgical processes. Chief physical properties of metals and
alloys. General properties of fluxes and slags. Refractories.

Iron and Steel.—Pig Iron. The impurities of Pig Iron.
Various grades and qualities of Pig, their selection and uses.
Cust Iron and its uses. Methods of producing sound castings..
Malleable castings. Foundry work and Pattern-making.

Wrought Iron.—Properties and defects of Wrought Iron.
Methods of testing, welding.

Steel.—Classification and methods of manufacture. Pro-
perties and defects of Steel. Case Hardening. Methods of
testing. Heat treatment and methods of working. Carbon
and Alloy Steels. Rusting and Corrosion.  Methods of
Preservation of Steel and Iron.

Coppen—Properties and methods of working. Useful
alloys of Copper and the production of castings.

Aluminium.—Properties and methods of working. The
alloys of aluminium and the production of casting.

Other Useful Metals.—The chief properties and uses of
Zine, Tin, Lead, Bismuth, Antimony, Nickel and Manganese.

Practical Demonstration—will be given in Foundry Work,
Welding and Soldering and in the Testing Laboratory.
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Engineering Physics.

General Properties.—Elementary conceptions of Matter
:and Energy. Principle of Archimedes. Density and Specific
Gravity. Laws of floating bodies. Hydrometers. Use of
the Vernier and Micrometer Screw Gauge. .

Atmospheric Pressure, Barometer, Pressure Gauge,
Boyle’s Law.

Heat.—Temperature and Thermometers. High tempera-
ture thermometry. Pyrometers.

Coefficients of expansion. Simple determinations of the
linear coefficient of expansion. Compensation for expansion
and its practical applications in Engineering.

Different units of heat; Thermal Capacity, Specific Heat
-and water equivalent of a calorimeter. Laws of Fusion and
"Vaporization.  Effects of pressure on melting and boiling
points. Latent Heat of fusion and