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REMARKS,

' Oblique arches. Drawing
neasurement. Kstimates.

w timber and iron combined-
Drawing timber bridges from

d bars. Rivets. Construc-
itiffeners, covers, wrappers.
I eross girders. Superstruc-
der foundations. Drawing
essurement. Estimating
ge, distribution and regu-
dead sluices. Distribution
sets. Tank escapes. Tank
rom models, or specification.

Bolts, nuts, keys and cotters.
1w and bevil wheels. Con-
le machines, such as a lathe,

il signs. Map-drawing.
% on contoured plans. Hill-

ATES
>
) Course.

precise order given below.

’ List of plans and estj
5 mates to he
: college course has been omit Prepared by gtngq n 3 .
1 in which the Principal h“n:o;(:;‘; ihe recommandgﬁoneol;tsm‘:n 8 their :

\
r isometric projection, and

i isometric projection, and

L_fiaﬂs, two sheets.

{

of a building.

A

ng out guantities. -
8, Taking out quantities.
iking out quantities.
ng out quantities.
+ Taking out quantities.

r out quantities.

e



*by the aid of the Blackboarq
92 Irom copies. The Teacher
10, the class, after which each
_wai; The main object to be
"¢ _be made intelligent draftg.
n Building and Bridge con-

PUspect works, Written reports
), and the note-hooks contain-
ﬁgaz the plans and estimates

od is not intended to be closely
15’8 work, which should neyep

,Bof time. Thug, at the outset, a
« ajpart y to a lectare, and partly
le drawing details of Building

Use of drawing instry.
t lines. Construction of
mes and eircles, Regnlar
| lba's triangle.  Parghola,
AT of a poing in space iy all
: mprojection. Plans and

-

and polygonal prism,
‘Pyramid, G}:me and cylinder
2 by any plane. " Ingep.

AWin, g-—Ornamental ont.
gs. Linear and angular
Projection of simple
bive applied to mode]

onal rules for shade
of masonry, such gag
ing arches. Details
I, windows, staircases,
roof-coverin s, fire-proof
186-iron cglumns, iron-
ng on cloth. Drawing
rement, Taking out
ates of quantities and

: . embankmentsg, VAReta,in.
38 by plotting. Estima.
mﬁk, or on wells. (Con-
1 empiric rules for thejr
‘Any centered. Modes of

[T A

at
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ﬁed in the field, and
Field book.

and. Contours to be
_book.

'ﬂl the level. Field

A

.
. sheodolite. Measure-
‘: otting. Field book.

The Committee has rightly decided to omit a [deseri
be prepared by students while under instruction. The

be left to the discretion of the Principal.

%/‘H-b

REMARKS.

(description of sury
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Adjustments. Reduction of
it of heights and distances.

theodolite. Everest’s theodo-
angles.

“heodolite. Gale’s traverse
dg in with compass or plane

Laying out curves (1) by
aference.

&'eductiou of base line. Ill-
Checking angles and sides.
. Interior filling in.

‘LANS

¢ Course.

Ogse order here indicated,Jbut the
B

ol
A

+t four sheets. '
she field. Station and tie-
»Fiela book.

%gns, in colour.

“"the field, showingall details.

oured.

le.

} acres, executed in the field.
a estimated. Field book.
wwes. Details to be filled in
i made and finished. Field

.;&le executed in the field, and

ed. TField book. Check and

setions every 200 feet, run in
ibove, but plotted on separate

PB, long, with' cross sections

mile long, with cross Sections
at every 660 feet for 5 canal.
etions at every 660 feey wun in
b ted to show formabion lovel.

with chain and box gextant,’

<
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t & practical surveyor. With this
uto squads, which will work inde-
'of the smallest number of students
“quad will interchange duties once a
Ry duty, whether it be observing,

U8, will leave' them to their own
©a36 once a day, and will see that a
Will further by daily instrumental
£ the work performed. Inacourate
P divisions of the class will occupy
onths of April and May.

pd triangles. Similar figures.
ords and tangents of circles.
£'¢.  Quadrilateral. Regular

0’s rule.

nd scales. Printing. Sim-
) to draw a line perpendi-
given line; (2) to divide a
T equal parts ; (3) to reduce
bion of aveas. The construc-
Jonventional signs.  Tracing
ring. Pantagraph. Plani.

} Incorrect chain. Chaining
Uross staf. Optical square.
ies.  Field book. Plotting.

ompasses. Measurement of
gles. Field book. Plotting
Prpolation,

ble.,

ieir adjustments. Levellin g
Snch marks. Datum line.
ons. Corrections for curva.
L. Water level. Reflecting
annel.  Centre line. Forma-

Prawing  contonrs on plane
gradient, Contouring with
(2) by levelling along parallel

g with the brugh, Shading

flions.  Use fof {logarithmic

REMARKS.

With a view to meet the full demand of the P.W.D. for trained lower
subordinates fitted to carry out satisfactorily the minor details of work
devolving on the upper subordinates of that department, the development
of the Surveyor class into Sub-Overseer and Surveyor class hag been sug.

gested by the Committee,‘ﬁnd the Principal has expressed himself in favour
im previously to

of the proposal in preference to the suggestion made 'Il)ﬁ‘ h
develop the Artisan into a Sub-Overseer class, amd ¥his proposal has my

27 etmemy support. Major Love has preparod a fresh syllabus for the pey

class, which includes certain subjects not recommended by the Committee
but instruction in which he thinks necessary to get exactly the stamp of mep
required for the post of Sub-Overseer, and it has been adopted here. Thq
designation of the class suggested by the Principal has been g

dopted, ag .—-y
indicating the offices for which the men trained in the College ars oliéible;




REVISED.

SYLLABUSES.
ENGINEER CLASSES.

— A (75). e :
i ALGE?B;} o(r egl) Use of 108,;.1‘1thms. Tuterest and disconnt. In-
d tfr:xrllionma:; coifﬁciz:\ts. “Roots and co-efficients of equations. tiPz;,x-tml
. f:actions. Summation of series. ApproXimate solution of equations by
Horner’s method.

ey :
| B GEOMETRY (100).

i (1) Conic Sections.—Chicf properties of the parabola, ellipse and hy- -
| perbala.

i —8i g E the straight live,
ordinate Geometry.—Simple problems on s
circ(lz,) g:o o:q:u ellipse and hyperbola, referred to rectangular and polar-
co-ordinates,’

C.—MENSURATION® (75).

Plane and ‘solid.

D.—PLANE TRIGONOMETRY? (75). : :
Practical use of lowarithms. Solution of triangles. Calcu.latlou o‘{

aveas. Adaptation of formaule to logm-ithmic computation. Heights an

distances. v

E.--DIFFERENTIAL AND INTEGRAL CALCULUS (125). :

Differentiation of simple fanctions. Theorems of Taylor and Ma.céa:umlx.
Curve tracing. Maxima and minima of functions of one variable. mﬁ)?
cases of integration. Rectification of curves. Areas and volumes, (<]
ments of inertia. Mechanical integrators.

]

w12 e Ty e
e

i jects will be made.
@ In Mensaration actyal measurements of models and other objects v '
t {: Plalxl:a Trigonometry spegial attention will be paid to the practical golution of
triangles required in surveying.

.\\ y
S ) \ ‘ ¥ ‘
: YL\‘* 4| | BUSES.
EN N Bii
G'Ng Lg: CLASSES.
1—PURE M ) —
A —ALGEBRA. . "H] CS. MARKS, 475.

Representation of unknowitie . i
2.2 use of brackets. Numic tities. The s1g0S pns e mlig::.
Addition. Subtraction. MultiUtl# ;. evaluation of ‘algolira’o expres: fac-
tor, and lowest common multi) Rf 1-4ion. Division. i con]';‘mo tions
Involution and evolution. Insel " a f two or more e'xpressmns.a tface S
tions. Simultaneous equationsudfy:,, Simple equations: Qua{;.m e Bc}no-
mial theorem. Use of logarith rermutations “n.d combm? '3“: ; minate
co-efficients. Roots and co-effic_8 . Interest and discount. Itl- e Sam-
mation of series. Approximate W;ens of equations. Partial fractions.

B.—GEOMETRY i} soation of equations by Horner’s method.

(1) Euclid.—Books I—IV o . )
nitions of Book V'; also easy ,;i‘ 7Tand XI upto Proposition 921, with defi

(2) Geomesirical Conic Seqgduntions- ; d
bola, ellipse and hyperbola. —The chief properties b

C.—ARITHMETIC.
The whole subject.

D.—MENSURATION.
Plane and solid.

E.—TRIGONOMETRY.*

Angular measurement, degrap P gl o SRR S5y
direction. Trigonometl:?md Funge,. radians. Use of signs mlecla:]t:iz
have the same sine, cosine or & ’onl- Formul® mcl_udmfg a!;;go o e
sum or difference of two angy. nb: Trigoﬂometﬂca‘l unct_ & i of
logarithms. Solution of triandf, gewith gpecial cases. Pl‘;‘g ;gaatithmic
calculation. Heights and distaga Adaptation of formule g

F.—ALGEERAIC GEOMET10c*
Definition of co-ordinates. §ae.4
of a locus by means of an algel
Systems of straight lines. Cog .
Angle between two ttraight,
figures. The circle, various

e 2= int. Representation
-tnon %fqza}:?on of a stmlght lpe.
on,:a.uelism and perpendwnlanty.

of triangles and rectilinear
chord and mngent. The para .

tions of
ines. 2 equation and of the equa
tangent at the vertex as co-or ws of el referred to its axis and the

i biom *°. tangent.

u its equ¥ Equations of chord, tangent,

mte axes q

/ sangles required in
] golution of tridng

nmw

: 1Y VRS D S
*# Special attention will be pu
surveying. -

g s A
t Rectangular co-ordinates o.

BEMARKS.

A.~Such portions as form subjects of the F.A. and College entrance exam-

inations have been omitted as they need not form part of the College
course again.

B.—Euclid.—Books I, IT, ITI, IV and VI have been omitted for the above
reason. Book XI, with definitions of Book V, will be added to
the portion prescribed for the College entrance examination. The
descriptive heading given in the University by-laws has been adopted
for B (2) and F with the addition of hyperbola under co-ordinate geo-
metry as recommended by the committee.

C.—Omitted as the subject is fully disposed of at the Matrienlation Examin.
ation.

D.—MENSURATION.—Repeated as sub-section C.

E.—The designation of the sub-section (now D) has been modified inte
¢ Plane Trigonometry® which is the appropriate term; and the por-

tion to be brought up has been reduced with reference to the remark
against ¢ Algebra.’

'

¥F.—Has been merged in B.
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REVISED.

L5
11,—SCIENCE. MARKS, 48€: ?

a5
~ A—PHYSICS* (&09.

(1) Kinematics.—Uniplanar displacement. Translation and rotation.
The insta: taneous centre. Motion, relative and absolute. Velocity and
acceleratiors, and formulm connected with them. Parallelograms of velo-
cities and ai elerations. Angular velocity. Uniform motion in a circle.

Simple harmonic motion.
(2) Dynamics.—Mass, density and momentum. Newton’s Laws of

Motion.
(a) Statics —Definition and measurement of force. Parallelogram

of forces. Triangle and polygon of forces. Composition and
resolution of forces in one plane. Parallel forces. Couples.
Theory of moments. Conditions of equilibeinm of & system of
uniplanar forces. Mass centres. Laws of friction. Principle
of work and its application to machines.

®) Kinetics —Equations of motion deduced from Newton’s second
Law. Conservation of momentum. Definition and measure-
ment of work and energy, potential and kinetic. Gravity.
Attwood’s machine. Projectiles. Constrained motion. The
gimple pendulum. Moment of inertia and radius of gyration.
Centre of percussion. Ballistic pendulum.

(3) Hydrostatics.—Fluids. The transmission of fluid pressure. Pres-
sure of a fluid on a plane area. Centre of pressure. Pressure of a fluid
on bodies wholly or partially jmmersed. Principle of Archimedes. Con-
ditions of equilibrium of floating bodies. Metacentre. Density. Specific
Gravity. Determination of specific gravities of solids by means of Spe-

% The course in mechanics will be tanght with the aid of experimental apparatus,
and will have a special bearing on engineering problems. Imstruction in hydrostatics
will be given with the aid of apparatus, and students will be exercised in the practical

determination of secific gravities,

?l‘rliad normal in various forms.
o eccentric angle, uati :
of the hyperbola. o
G.—DIFFERENTIAL AND INT I o

’(1) Differential Caleulas.—Def
entmlg. .Diﬁ"ereutial co-efficients. R
f.e['e.ntlatloll of sum, difference p
tiation. _Leibnitz’s theorem. 4 Diffel
logarithmic fanctions. Masima g &
Maclaarin. Curves. Eqnation
gular points. Curve tracing.

(2) Integral Caleuln..—Definitigok
fanctions. Integration of algehﬁ’ &
fx%actaons.‘ Integration by substi ;fl 2 of integral. TIntegration of simple
of reduction. Definite integrals. 'R fanctions by resolution into partial

o Ve Pl&nim on. Integration by parts. Formule
. Lotification of curves. Calculation of

The integrator. Determination of z
‘ ‘& Calculation of moments of inertia.

Allss centres and centres of pressure.

CALCULUS.

stion of fanction of a variable. Differ-
tes. Velocity and w~celeration. Dif-
and quotient. Successive differen-
tiation of algebraic, circular and
ima. Theorems of Tailor and
and normal. Curvature. Sin-

A —-PHYSICS.*
(1) Kinematics.—Uni

The instantaneous cent:e:.ph:ﬁ'
upc_:e]era.tiou, and formul® conne '
cities and accelerations. An la
Simple harmonic motion. 4
(2) Dynamics.— ity adr
ik Mass, density 3 I
(@) Statics.—Definition and o
of forces. Triangle -vdl,
resolution of forces.in ¢
Z Th_eo]ry of tznoments. Y
¢of uniplanar forces. :
/ Macllzlines with andM

_work and its applicat
®) Kmeticé:.-—qum.ti?)lx:aac:.ftkiu
w. Conservation of-
ment of work and ene
Attwood’s machine,
minple pendulam. Moi‘
D’Alembert’s ptim;
Centre of percnssion,
(3) The Theory of Elasticity

and strain. Hooke’s law 1
Oersted’s piezometer. : MOduII-

o, MARKS, £25.
»; ment. Translation and rotation-
vil relative and absolute. Velocity and

| with them. Parallelograms of velo-
poity. Uniform wotion in a circle.

hd momentum. Newton’s Laws of

ogsurement of force. Paml_lelogra,m
polygon of forces. Composition and
! ne
N
,‘,;4(

 olane. Parallel forces. Couples.
%ﬁ’s of a _syst 4

= — Laws of friction.
he principle of virtual

Ze oA
tion deduced from Nev::LZ’s.lseccmd
| omentun. Definition and measure-
: tial and kinetic. Gravity.

Constrained motion. The
# inertia and radins of gyration.
t and impulsive tensions.

1is pendulum-

The elastic limit. Stress
Blasticity of Volume.

T8
tres..
me fput fric

machines.

* The course in mechani i

] nies wi =y

::ﬁ will have a special beu.rinlg 0:1]: e
2 be given with the aid of apparatus, gpe ‘
etermination of specific gravities, v

¢ with:he aid of experimental apparatus’
g protems. Instruction in hydrostatics
"” be exercised in the practical

vl

various forms of its equation-

REMARKS.

G.—~Appears as sub-section E. Th riptive : T
sity by-laws has been a.doptcg.desCI Hiting beacing giveo s e VO

A (2).—~ i
(2).—~The portions struck out are considered unuecessary by the come-

Aln . F

A (3).—

mittee and the Principal.

Boge Al e»l-/uu‘sfimeL-;uu1lrj~.7' F,(’(“,k: ‘tj 2

Has been omitted as the subject i
jeen omitt : ject is appropriat rith 1
connection with ¢ Applied-Mechanics ’pv}lndg;l?lcil{ E(Leggze:rigtg o



REVISED.

«ific gravity balance, Nicholson’s hydrometer, and Specific gravity bottle.
Bpecific gravity of liquids. Hydrometers of variable immersion. The
geni;:l phenomena of capillary elevation and depression.
chines for raising Water—The principles underlying the action of
the Suction Pump, Force Pump, Ce{ffi?_mmp, andy:le% Pump. The
Z/ HydrauligfPress. The Siphon.

REMARKS,

(4) PnedmaticE.—Expansibility of gases. Weight of air. Torricelli’s 4
experiment. The cistern g,nd aneroid barometers. Laws of Boyle and gm-gt)f Eg id —Fluids. T ‘ : figid pressure. "
Charles. Regnault’s experiments. Prossure gauges. The Air Pump, on br)diZg ml Sl phn? AT, @ transmission of . Pre-s& o
Balloons. dikions of Wholly or partially jmg g fintre of pressure. Pressure of a flui
ons of equilibrinm of ﬂoating v Prineiple of Archimedes. Con-
Gravity. Determination of specifie , ies. Metacentre. Density. Specific
. gﬁﬂy% »balm_we, Nicholson’s byd eavities of solids by means of Specific
Siccific gravity of hquids. Hyd@ hmeter, and Specific gravity bottle.
general pheromeng, of capillary Glg 2 ;s of wvariable immersion. The
/ & lgfaclfmes for raising Water— ik lon and depression. :
‘ 4 Hyedrgzﬁganump' Force Pamyp, gifffe principles underlying the acm?[‘l‘l)f
(3) _Iaat.—Distinction between Heat and T . Methods of ¢ (5) Pa fiogs : The Siphon. vtﬁﬁg&l ke 2
measuring Temp.era.ture. Physical effects of .. Linear and cubical » experime : nn’}ahcf._..E Pansi g . : icolli’ oL < :
expansion of solids. Kxpansion of liguid and gases. The compensated Repn ]!’1 ) h? cistergfineroiq pali- Weight of air._Toricellis $\
endulam. Change of State. Latent heat: Behaviour of . water when gaau vs experiments. Pregsupe ¢ ors. Laws of Boyle and Charles. 3
=/ heated. Satu@red Steam. Cold produced by evaporation. Dew point. (6) Heat.—Distinction between i i A g o
Clquds, rain, hail, snow. Specific heat. Calorimetry. Convection of heat. £ measuring Temperature. Thermomil & and Temperature. Methods of The alterations under 6 (revised 5) heat have b d
Chimney draught. Conduction, reflection, r{@iation and absorption of o yioo of the Mercurial Thermometg Scales. Construction and gradua- sary as the wording of the presentwid ee:il e el }/’
Beat. Conservation of enorgy.. Laws of Therse dyngheict, ,lymrp;'hl;hg aﬁtmu of other Thermom Construction and@lciples under~ Dt ered somewhat redun- 7
ysical effects of Heat, Dilus B : A
- solids. Expansion of liquid and St I nd cubical expansion of '
pensated pendulum. TS g Eﬁ?:zro%f expansion. The com-
Change of State:—1, From B \
Latent heat. Freezing mixtw ’

L o liquid. 2, From liquid to gaseous.
Eb'u.lhtzon.. Vaporization and eg ﬁ:ﬂ:—ﬁm of Waterq“’hen heated.
boiling point. Vapour pressure,  a usation. Effect of pressure on the
tion. "Mixture of gages angd VapouRturation. Cold produced by evapora-
The dew point. Hygrometry, (jon

A B ” tion of aqueous vapour.
Calorimetry. ' ’i Wdens& - W.aq Specific heat.
.Ot_)nvection of heat in I; wids il R
bmld!ngs by air currents. &li . es. Ventilation and warming of

Conduction of Hea, Reflection. §

Principle of the C i

€ / work and eice versd? J?::le’ ]
Laws of Thermodynamics, =
Sources of heat, Bolur mdiaﬁén

ht. :
wtion and Absorption of Heat.
ergy- Convertibility of heat into
énts,,

B.—CHEMISTRY (100). -

(1) Preliminary.—Elementary and compound substances.  Solids B.—CHEMISTRY. ¥ Internal heat of the earth. Fuels.
liquids and gases. Metals and non-metals. Illustrations of chemical’ (1) Prelim.ina.ry El .
action.  Laws of chemical combination. Dalton’s atomic theory. Principles liquids and gases Et lelmant%i,y : abstances.  Solids,
ot chem.lcal nomcnc!a.turc. Symbolic notation, formulse and equations. action. Laws of .chemiai a’,’d Dapr® ‘com.pound = ns of. chemical !
Calculation of the weights of substances involved in chemical reactions. ciples of chemieal nomeﬁzhf:m : m;‘js;n ]1:11!:118 :il;-:rt:\?c theory. Prin- -
tions.  Caleulation of the Wei;i‘t, i | bolic no‘t]ation, formule and equa-
(2) Air.—Simple chemical investigation of the composition of air. i 0 ubstances involved in chemical re- b & X
Proof synthetical and analytical that it is a mechanical mixtare consisting (2) Air._4 simple gl : 5 ]
chiefly of the two elementary gases, Oxygen and Nitrogen. Chief pro- Proof synthetic.l and ana tion of the composition of air. .| 7
e perties of these two elements and methods by which they may be prepared. ;h;:?y offtzhe ‘two elemen A iy mgi‘mechanical mixture Ccl?nt}iSting ot A
erties of these two e ' i . ief pro-
X Wo elements an me reen and Nitroge prepar}e d. I

* fhds by which




REVISED.

(3) Water.—A gimilar investigation of the composition of water,
demonstrating that it is a chemical eompound formed by the union of the
two elementary gases, Oxygen and Hydrogen. Preparation and properties
of Hydrogen.

(4) Chlorine, Bromine and Iodine. Their sources, preparation, and
properties. Hydrochloric Acid.

(5) Sulphar.-—TIts properties, occurrence in nature, and allotropic modi-
fications. Preparation and properties of Snlphuretted Hydrogen. The
acid-forming oxides of Sulphur and their oxy-acids. Sulphuric Acid.

(6) Witrogen.—Preparation and properties of Ammonia. Compounds
of Nitrogen and Oxygen. Nibric Acid.

(7) Carbon.—Its occurrence in nature, allotropic forms, and their prine
cipal properties. Coal. The two oxides of carbon. Carbonates.

(8) Water.—Permanent and temporary hardness. Processes for obtain-
ing soft water. The most common impurities of water, their sources, and
simple methods of detecting them. Filters. Sources of water. Sources
of contamination. Simple methods of determining the suitability of water
for drinking purposes. Filters. Hard and soft water. Soft and tempo-
rary hardness. Processes for softening water.

(9) Application of Chemistry to Engineering as shown by its value
in determining the composition of Fuels, Oils, Limestones, Chhlks, Clays
and Cements.

As far as possible, students will receive practical instruction in the manipulation
and preparation of simple forms of chemical apparatus. Practical instruction in
Qualitative and Quantitative Analysis will form part of this course. g

i

1

’Ends to the low.

B i

e~

PRI

de (3) tw?ter-?A simile? jnvest (
monstrating that it is £ chemiog] BFS ... he composition of water,
tvg?ﬂ elementary gases, Oxygen and % wm‘:fi f";or.;ned bpv the union of the
of Hyiladhs o en- P,.epa,mt'ion and properties
(4) Chlorine, Bromine and I, o

properties. Hydrochloric Aeid.
(5) Sulphur.—Tts proporties. om
fications. : P:-epa.ral:ionpme:l0 p:g’ 4
acid-forming oxides of Sulphup ;

. Their sources, preparation, and
i ‘ eo in natare, aud allotropic modi-

i : Sulphuretted Hydrogen. The
(6) Nitrogen.—Preparation an ?‘j P P

i ir oxy-acids. Sulphuric Acid.
of Nitrogen and Oxygen. Nitric Ae ( | i Y L Msnols

. (7) Carbon.—Tts occurrence in niggll.
cipal properties. Coal. The W0 oxlet e allotropic forms, and their prin
g (S)ftWa:er.—gil’m&nenc and tem of carbon. Carbonates.

ng soft water. e most commeon | I ' cesses for obtain-
mfmple methods of detecting tll;g_ : *'tme;itef !;:oheir sources, and
? con_tau.nnatxon. Simple methods : ters. Sources of water. Sources
ov drinking purposes. ~ Filters. B{le gotermining the suitability of water
rary hardness. Processes for softantla and soft water. Soft and tempo-
. (9) Application of Chemistry ¢l water. -
in &i(germmmg the composition of H{ll gz gineering as shown by its value
and Cements. his, Oils, Limestones, Chalks, Clays

As far as possible, stndents will pien
| practical iustruction‘liu the manipulation

and preparation of sim
bt ple forms of
Qualitative and Quantitati i i : :
: Quantitative Analysis wilj hiical apparatus. Practical instruction in
form pars of this course.

C.—GEOLOGY. 3
' 4

’ (1) Intfoductory:nemnks._;
place on the surface of the eapth (Ra - logy. Changes taking
action, wind, rain, frost anm lh:;a;foneﬁ‘; liz;d by a,tgmospheric
vAvayes.l ll‘)feposxtmn of strata in gene ]e’n the sea, action of tides and
emxa, e as geologic agents in g : ’yes and estuaries. Vegetable and

arths’ surface. ' vine the physical features of the

The composition and structure of §° 7. - P

(2) Rocks.—1, Igneous. y » iy
$44 ¢ - N o carths’ suriace.
;g::gos;tmn and chief characte;i‘gﬁ Vlorp'hic. 3, Sedimentary. Their
. N{etamorphiSm of sedimentary gt Their value for Engineering pur-
erature existing he % sty :
Stratiﬁca,tic,ng e nﬁit:lll(;he facty under the great pressure and tem
‘erof of the earth.

clinal Curves. Fanlts Lodes, Veins £ ;
y 3 g -;Dip’ Sbr[ke-

Structure of Rocks. Tamides

Ice. Glaciers and Icebergs. m%h g Dykes-and Foliation. Snow and
(3) Rivers.—Sources of Rj 'ﬁ::.gpo .

Valleys, Terraces, Deltas and RB; 3 aﬁd g

Jsport of material from the high

ans

Anticlinal and Syn-

.
US1(

(4) The Sea.—Marine g :

shingle beaches. Ba Chudat iy
i ys and headlan¢ ion of sand dunes and
:%Mlnghmodem CUATING U lt Dii;mg:ﬁf sediment from rivers
¢ earth.  Voleanic action, i (o, o of Fossils. Internal heat of

. ﬂ voleanoes. Earthqualkes.

i
ey h y
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REMARES.

Sub-sec_bion C has been omitted =s what
onder ¢ Building materials.’

is required can be tanght

.f’/
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. / A1L—~ENGINEERING. MARKS, 500.

A.~BUILDING MATERIALS, 25*.

(1) Stone.—Varieties met with in Southern India. Quarrying. Blagt-
ing with powder and dynamite. Dressing. Average strength and weight
of stone.

(2) Bricks and Tiles.— Brick earth. Tempering. Hand and Machine
Moulding. Drying. Burning in clamps and kilns. Hoffman’s kiln.
Qoloured bricks and tiles. Pressed Bricks. Roofing, flooring and drain
tiles. Fire bricks. Average strength and weight of brick. Characteristics
of good bricks and tiles.

(3) Lime, Cement, Mortar, Concrete, [Plaster.—Sources and pro-
erties of lime. Burning in intermittent and running kilns. Slaking.
ortar mixing. Fat and Hydraulic limes. Portland cement manufactured

in England and in Madras. Hydraulic mortar. Surki. Concrete. Prac-
tical tests for limes and cements. Strength of mortars and concretes.
Plaster and plastering. Pointing. White and colour washing.

(4) Timber.—Growth. TFelling. Seasoning, natural and artificial.
Conversion. Preservation of timber. Varieties of timber used in Southern
India—teak, saul erool, karimaridoo, padowk, vengay, benteak, aynee, red
and white cedar, rose-wood, casuarina, mango, palmyra, cocoanut, bamboo,
Strength and weight of timber. Characteristics of good timber.

(5) Metals.—Iron ores. Smelting. Grey and white pigiron. Cast-
ings. Pipes and columns of cast iron. Chilled castings. Strength of cast
jron. Brief description of the manufacture of wronght iron. Forms of
wrought iron. Galvanized and corrugated iron. Tests and strength of
wrought iron. Rivets and bolts. Punching and drilling holes. Riveting.
Cutting plates and bars. Welding. Steel, hard and mild. The Bessemer

rocess. Strength of steel. Copper. Zinc. Lead. Tin. Alloys. Solder-
ing metals.

(6) Paints ‘and Varnishes.—Ingredients of paint. Litharge. Tur-
pentine. Linseed oil. Mixing paint. Painting old and new work. Wood
oil. Coal tar. Distemper. Varnish. Papering. Putty. Glazing.

00
B.—BUILDING CONSTRUCTION (366). t

(1) Mawg_-—(}oursed and uncoursed rubble. Block in course.
Ashlar. St,ql}ﬁ_p:ses. Copings. Bricklaying. English and Flemish bond.
Bond at angles of ‘walls, in footings with offsets, between main and cross
walls, at door and window openings and in circula1 pillars. Foundations

* During this course 7isits of inspectiomvill be made to the following and other
works :—
(a) Pallivaram stone quarries.
b) Perambiir brickfields.
%c) Government brickfield, Poona-
malle Road.

Written reports are not required, but students will submit note books of dimensioned

gketches illustrative of the processes witnessed.

+ Great stress will be laid on the importance of making large size detail sketches,
completely dimensioned. Visits ofj gpection will be made to buildings in progress, and
note books of sketches will be s d. Buildings will be set ont on the ground.

In connection with this subject, Building drawings will be executed as part of the
Drawing cowrse—vide IV, Drawing.

(d) Lime-kilns, Cochrane’s Basin.

(¢) Madras cement works.

() Gun Carriage Factory, or other
foundry.

VoA N | 5 1'-
III.—ENGINEERE T .

A—BUILDING MATERIALs e NC: MARES, 776
iug(vlv&, Stone,—Varicties nivt with i}

h powder and : :)
of stone. . nd dynamite. D

(2) Bricks and Tiles.—p ﬁnkf
Moulding-  Drying. Burning in @845 Tempering. Hand and Machine

Coloured bricks and til n. : o T
tiles. Fire bricks. A‘;e(::gepsz s and kilns. Hoffman's kiln.

of good bricks and tiles. ,g ioks. Roofing, flooring and drain
.
S

28outhern India. Quarrying. Blast-
pising. Average strength and weight

i ad weight of brick. Characteristics
(3) Lime, Cement, Mortar, gy weig

{]);;:}—Zsr of lime. Barning in intesgdiferete, Plaster,—Sources and pro-
i Enﬂmlgmg. _Fab and Hydraulie | % itont and ruanning kilos. Slaking.
tical LZeZirzls ?: dll'u Ma'dm(f' Hydeaolfiimes, Portland cement manufacetured

r limes an 3 s - ALS S ade
Plaster and plastering, Po(;t:llaz;ts e miortar. Sarki, Conorct &

: B!Si enoth of mortars and concretes.
Co (4) '-FlmbePl‘-—-Growth. Felline/ §1 hite Ezd colour washing-
onversion. Preservation of timb i ¢ d artificial
2 ? 3% nine, natural and artincialk
Indm—.bea.k, saul erool, karimarido Y Sveasil;tie:;’ £ timber used in Sounthern
and white cedar, rose-wood, casnarif -

enteal, aynee, red
Characteristies of owk, vengay, benteai, ?

strength and wei. ]
tim ber. h and weig mango, palmyra, cocoanat, bamboo

5 4 ; of timber. Characteristics of good
(5) Metals.—Tron ores. Smel 0

ings. Pipes and columns of cagt ; ot
iron. Bn'ef description of the m
wrought iron. Galvanized and
wrought iron.  Rivets and holgs
Cutting plsa.tcs and bars. Weldiug
process. Strength of steel.
ing metals. # o, Cf)pp
(Q) Paints and Varnishes,_ 7,
pentine. Linseed oil. Mixing paing
oil. Coal tar. Distemper. V::n

B.—BUILDING CONSTRUCTT

(1) Masonry.—Coursed anq {§W-t

Asblar. String courses. Copi X Block in courses.
Bond at angles of walls, inplf':,goi'i eonrsed rubble.

3 . lish and Flemish bond,
walls, at door and window opening ’:g:;y;ggétfn}iéween main and cross

4 and in circular pillars. Foundations

.

Grey and white pig iron. Cast-
i Chille{i castings. k;!trength of castt:
orligacture of wronght iron. Forms o
ol oated iron. Tests and strength of
finching and drilling holes. Riveting.
Steel, hard and mild, The Bessemer
! 7inc. Lead. Tin. Alloys. Solder-

Jients of paint. Litharge. Tar-
-a;f::ing ol(ll) and new wcn:li. Wood
Papering. Putty. Glazing.

i

wor:(sn'li'lng this course, visits of msp:' ‘
2{3 II’JEHMJ am stone quarries, ffion Will be mad
erambir brickfields. a R : > 54

(¢) Government, brickﬁdgld,]_: e i (d) lee-klg;:;lef:ﬂ“;‘f s Basi
; mallee Road., @ Gmnn ”Oarriﬁ ge Factory, or other

ski ZV }Ttte'm reports are not required, bug/ | foundry-

etches illustrative of the processeg y g will submit note books of dimensioned
t Great stress will be laid on thé i - 8 )
completely dimensioned, Visits of { Al d
note books of sketches will be 'nbm‘i Spl} Stance of making
In connection with this sl » will be made t0

e to the following and other

large size detail sketches,
buildings in progress, and

i : ject, B , : ¥ + out on the ground.
Drawing course—vide Ei Drawmg'] R B*'i uiz:;‘;;dvlvﬁ ;2 esecuted as part of the #

REMARES.



R

REVIS’EI; -

ootings, Plinth. Damp proof course. Thickqess of main and cross
:rxglsf. ngl plates. Wood l?ri(r:’ks and plugs. Openings for timber I{eat_ns,
for doors and windows. Corbelling. Flat, segmental, poxpted fmd relieving
brick arches. Inverts. Centres for smallarches. Bo_nd in brick and stone
arches. Small oblique arches. Enclosure walls. Buttresses and counter-
forts. Retaining and breast walls. Scaffolding.

2) Foundations.—-Excavation. Maffoury and concrete foundations.
Unequal settlement. Pressure on soil ufider foundations. Foundations on
rock, good and bad soils. Piles. Coffer (}a.m.s and caissons. Well founda-
tions. Brick and iron wells. Mode of sinking Wf:l]s. Patent excavators
for well sinking. Setting out buildings from working plans.

(8) Carpentry.—Mortise and tenon joint. Fishing and gcarﬁng: Iron
straps and bolts. Roof and bridge fra,m_es, nature _of stress in the different
members. Detail of joints. Framesof timber and iron combined. Trussed
beams. Timber floors. Stairs, designing and setting rout. Doors and
windows. Centerings for arches. Striking centres.

(4 ofs and Floors.—Terrace roofs and floors on joists, beams and
joistsy or iron girders and joists. Bengal terrace roofs. Fire-proof floors.
Brick arched roofs. Pitched roofs. Couples. Trusses. Rafters, purling
and reepers. Roof coverings of thatch, tiles, slates and shingl'es. Ceilings.
Floors of stone, brick, tiles, concrete, timbex: and.a.sphalte. .Sxmple formsffof
iron roofs. Use of tee, angle and channel iron in compression, and of rods
and flat bars in tension. Joints and connections. Shoes, rivets, ;bolts.
Iron and timber purlins. Brackets. FPatent tiles, corrugated iron, lead
and zinc roofing. Modes of attachment. Ventilators.

(5) Bridges.*—Names of parts. Thickness of arch ring, wing-walls;
centerings. Setting out arches full size. [Simple iron bridges. | :

(6) Roads.—Road construction and maintenauce. [ General principles
of Railway construction. ]

@ 4

T

v ; : . : .
will be laid on the importance of making large size detail sketches,
* thx:]at ;;;f::sioned- Visits of inspection will be made to bridges in progress or
comPlztedY and note books of sketches will be submitted. Bridges will be set out on
S ouné Arches will also be se on a floor, and sk.ewba.cks and courses marked.
f.he Ig: connection with this subject, Bridge drawings will be executed as part of the

Dnrﬁ,l:g po‘;og‘il;es'in brackets are not required for the College examinations,

-/

« Timber floors. Stairs, designi:

|
a

/’ / L /3

and footings. Plinth. Dam
walls. Wall plates. Wood l?ricr?szan
for doors and windows, Corbelling. spSENT.
brick arches. Inverts. Centres for sm i v
arches. Small oblique arches. Enclo
forts. Retaining and breast walls,

(2) Foundations.—Excavation,
Unequal settlement. Pressure on sojl §
rock, good and bad soils. Piles, Coffalit
;xons. Brick and iron wells. Mode o Mg
or well sinking,  Setting out buildin ,tt i

: : ¥ i bndn-es.
: (3) C:rgalxtztry-R—Mm;tise and tenopf - mﬂig::i cg::il;];:d R ©
straps and bolts.  Ryof frames, natypsd sfirains- ; d iron sleepers.
Detail of joints. %mes of t’imber 4” G;;‘i‘e})hlt‘;smbeé&:: ?)f ::)ii. Elr:eva.-

(ils. 1 S i 8-

Centerings for arch Striking oenat | curves. Sidings. Switches g
_ (4) Roofs and Efoors,—Terrace 4
joists, or iron girders'and joists, e.‘ '

= Brick arched roofs. Pitched roofs. @Rires. Resistances to be overcome. Trac-
and reepers.  Roof coverings of thatohild s. of fuel and water. Passenger
Floors of stone, brick, tiles, concrete, i

) -'l h.'. Bmkes‘

iron roofs. Use of tee, angle and chadl. g stations. Locomotive and
and flat bars in tension. Joints ay t Watering tanks. Signals. The
Iron and timber paclins.  Brackats! Y

aml zinc roofing, Modes of attachmey

o, v

| 8

L4

Maps. Trial surveys and sec-

l pits. Working survey and

howing widths and areas required.

Q
DG

Ban

centre line. Laying out curves.

.»esivo system. Stationary engines.

3 ; £ road. Means of
»rmls. Secfv;’i’;e (;,mmwayS- Traction
C.—BRIDGE CONSTRUCTION,« || ramways
(5) Site, Watsrway and Dagics ; 3
of stream or river. Nature of be:iii: oN WORKS AND sl
way. Hstimation of velocity and dise
velocity. Afflux. Choice of mate
wrought iron and steel. Rolative eq
out. Square and skew bridges with stalion. 35
(6) TemporaryBridges.—Paved tland Notches.—Volume of flow. 1_rm‘-
sion bridges of rope, wire, chain, &e. Velocity of discharge. Co-efficients

of roadway. Bwing openings. Draw I Adintages. Short pipes.
or railway diversions with crib-m,r]:‘ ce i‘riaﬁgalar notch. Velocity of

int
d :s Laws., Pressure at a pomn
0 :o:::)b;:ssure. Atmospheric pressure.

- (7) Masonry Bridges.—Solid, v mbmerged orifices. Submerged no';ch.k
putting in foundations. Flooring, Alfrye from Orifices and N"f"h"l”'"’ AL
centred. Setting out such arches ffauging weirs- Amcutsth(lil ol ?e"'
Approximate rales for thrust. Dosifynder, tank Wweir lock and irrigation.
abutments. Skewbacks, cutwaters, ‘s  Modules.

Centerings ; principles and mode of Jirand __TFree discharge from prismatic
centres. Construction of arch ring il

Face walls. Blocking course and ' ling. Discharg?® during a given time.

{108 Discharge from one pris-
centres. Approaches. Obliqnem nlar basins
courses,

L I :otion. Velocity in pipes.
: ﬁmf"mfi'r{cﬁ;n. Velocity and discharge. -
g of pipes: Branched mains.
completely dimensioned. Visits of ingpec ation & Thi
completed, and note books of sketches it § OF head. T o
the gronnd. Arches will also be set o, ¢t/ a" channels. B:;zm 8 ¢
In connection with this subject, M ‘ »Tra.pezoidﬂl gection in earth.
‘B 2

* Great stress will be laid on the ;

Drawing course—vide ¥, Drawin ‘
adras water-supply system

4 water- m.

- areas will be made during

and contouring tank basins will be per-
¢l

REMARKS. 555

Sub-section E has been altered into C, in consequence of the omission
of sub-sections C and D,

In this sub-section reference to ‘Sanitary Engincering’ has been
omitted as recommended by the committee. As ‘ Sunitary Engiveering ’
is in itself an extensive subject, it cannot well be twaght as a sub-head
of Hydraulies. The time now available is hardly sufficient to allow of
efficient instruction being imparted in Hydraulics,
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(8) Timber Bridges.—Abutmen " - I'

work. }i‘rames of timber or timber andk
Tmpoz()ldal truss.  Lattice fl‘&m&. 'S | rder. nels for variable
Arched ribs of planks. g/ ing ,' : a8 .;ection. Falls. Standing

(9) Iron and Steel Bridges.—Fc
wells. Piers, abutments and wing-wa
rivets. Riveted joints. Prn ant
riveting. Mode of conneccing plates
Pin connections. _ Rolled . I oy, —Supply for irrization, m’:ﬁ‘
;1:&?0 iaplﬁ g:;fs ff“if:fn ax;? E;:}:e o /.iq i melb, rivers and reservoirs.
open web. Detailed description of g I* jon ; i
flanges. Detailed descﬁpﬁ;lnpmn t1 Is of constrnctxonﬁ g’ ungfﬁ:::_’
of vertical and diaéonal bracing. o ‘ﬁ ?mt! B Ind?:
Erection of girders. Allowance for exqle nigut in Bouthern et

sion bridges. W i + eanals in deltaic and non-deltaic
‘ g rought iron arches. j caapa.cii;y of canal. Limiting

D.—E%%’%%WO , ROADMAKIN t Disposal of cross drainage ;

o ioht of banks. Drops.
i 1] bfs. cf::;%s.- Limiting velocity.

(1) Preliminary.—Workin ] - bridges.
pits. Stripping topg " ] & ‘Tafks in groups. Tanks sup-
ments. Spoil banks, § ? ating duty. Loss of wate: by
Computation of content, Jof earthen bunds. Paddle walls.
Use of tables. Widths g ' constraction of surplus weirs,

(2) Setting out.—Marking "), bunds, and closing breaches.

floity and auslity  requivel.

. Toulg cross sections on
(3) Tools and Plant.—Beyil i'=:~' Gravitation and pumping
¥ ell sinking and boring. Arfesian

Mason’s level. Wheel
amps. Filter beds. Sizes and

mamoties, pickaxes, gh "_( it
L[ and stand pipes- Water meters.

4 and hand drills.
(4) Embankments.—Emban e water
sace of surface and snbsoil.

%ngs. Profiles. Pay
ormation and repair Man holes, Ount-

5 0 f e 2 " . v i .
(5) Cuttings.—Run to embanky i e Plpes{[‘raps. Ventilators.

flood discharge

. Maximum e
Bends in rivers.

ing,
D
"
? ang’ formulee.

-

opening out a cuttine. P gewers. ;
(6) Drainage.—Dressing aog tofy ‘Meation of sewage: Flushing of
& and te torm watber-

age of earthworks. Retailk I

() Roadmaking.
(1) Classification, &c.—Fajp

gradients. gm : : rials. 4
slopes. Metalling wigh29 [n. Elastic limit. Modulus of
Specification. O ate strength. Proof and work-
' (2) S’ué':ley.—'l‘rial lines of eyl ‘z‘ AR
; in ‘ in stre -
verts, Drawings ang' | e, 0 ‘iiinders. Suddenly

(3) Construction.—Pegging o fonin thin cy :
o 'Eﬁon th of timber and

Ea' .
rthwork. D of strengDesign of tension

(4) Hill Roads.—Trac;
walls. Catchwater

* In connection wit :
during the course iz ﬁ;ﬁ;‘i’wm iﬁ! ,

Ro . % ins. p
llers. Maintenance i s and Eh:;::ugbt ron. Riveted .
A f boil /_/—#

o the application of the

reference t
ered in the sglle.bns

ork ghould be taken up
; : 'i'::‘n!: of the syllabus relating.

tip~ devoted to Drawing.

of levels, and taking cross secti , eatug subject are ent

¥

REMARKS.

The committee would strike ont paragraph
€ 2 graphs (12) and (13). But Ma
Liove would retain the heading as altered to meet _t)he requirlments of 22:

B. B. Byllabus prescribed by the

The alterations under the gub-
redundancy of expression. -

University.

head are mainly in the direction of redncing
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700
C.—HYDRAULIC ENGINEERING (150). *

(1) Hydrostatics.—Water. Hydrostatic Laws. Pressare ata point
and on a surface. Equal transmission of pressure. Atmospheric pressure.
Siphon. Specific gravity. Flotation.

(2) Discharge from Orifices and Notches.—Volume of flow. © Prin-
ciple of continuity. Small orifices. Velocity of discharge. Co-efficients
of velocity, contraction, and discharge. Adjutages. Short pipes. Lurge
orifices. Rectangular notch and orifice. Triangular notch. Velocity of
approach. Submerged and partly submerged orifices. Submerged notch.

(3) Practical cases of discharge from Orifices and Notches.—Tank
gurplus weirs. Drowned weirs. Gauging weirs. Anicuts with clear over-
fall or drowned. Sluices; head, under, tank weir, lock and irrigation.

Bridge openings. Afflux, backwater. Modules,

(4) Discharge under variable Head —Tree discharge from prismatic
vessels. Time of emptying or filling. Discharge during a given time.
Canal locks. Discharge from irregular basins. Discharge from one pris-
matic vessel into another.

(5) Flow of water in Pipes.—Fluid friction. Velocit in pipes. Vir-
tual slope- Darcy's co-efficients of friction. Velocity ya.ndp gi:chargl'z
ipes. Siphon sluice. Inclination of pipes. Branched Sipins,

Short p : !
Pipes not running full. -Minor Josses of head. Jets.

6) Flow of water'in Oha:nnels.—Open channels. Bazin’s co-effi-
cients. Channel section. Discharge. Trapezoidal section in earth.

€ Inspection will be made of the Redhills tank, and Madras water-suppl
Drawings of Irrigation works and estimation of catchment areas will be p&:ﬂi;ﬁtﬁfé
the Drawing course. Leve.llmg for channels and contouring tank basins will be per~
“formed. during the Suryeying course.

(¢) Railway Construction ¢ stress in a cross section. Failare
(1) Preliminary.—Reconngtd compression. Modes of failure.
tions. Bench mariiiaul® of Gordon, Hodgkinson and
section. TLand - thin eylinders. Hstimation of

Land Acqnisihionp Aafiver, cast iron, and wrought iron.

(&) Construction.—Pegrintat, JoIRbS- Compression in masonry
Farthwork. Tannelg

(3) Bridgework.—Formatid F Neutral axis. Shearing stress.

Culverts, siphons ani : esisting moments. Calculation of

(4) Permanent-way.—Ba/ $9n of shearing stresses and bending

Wtationary and moving loads. B;t

ar, flanged, tee, channel, rail afd

| and graphical methods. Prac-

trength of timber and cast iron

Wuilt up wronght iron beams. De-

| jron beams. Relation between

B¢ moment. Distribution of shear.

ke webs. Detailed design of a small

. flanges, including covers, wrap-

Fixed and continuous uniform

ts. Deflection of solid and

Qhairs. Fome of
tion of outer rails

_. ngs. Platelayi
(5) Mountain Roiudge
entre-rail inclinac
(6) Ro.ll-ing do;k_licllmes‘
tlve. foree. Cons
carriages and goods|
(7) Stations.—Passgnge ‘
carriage sheds. ~ Plaf"

block system. momen

(8) Tramways.—Varietio . Permanent set. Practical mea-
dranght. Sing eSl 1ot - of masonry structures against
engines, 38 ‘\re of earth or water.

s o : , g tang‘eﬂtial stress. Torsion.

: lnnemnnnxﬁeanu :

) Hydrostatics.— |

and on a surface. Equa.'iv': e

Biphon. Bpecifie gravity. :fi

_ (2) Discharge from Qrig

c1fp1e of continuity. Small® 6'
gri\[rizlc.)cxty, contraction, and di i '

es. Rectangular noteh spgbmplete and incomplete frames.

approach. Submerged and paygorinm Of external forces. Equili-
¥ at each joint. Graphical method

3) P ic i
su"l(’hzs wz?z:?lv%r:m;”?h e ame and stress diagrams. Au-
g‘l!dm- drowned. Sluicesvfem' ion, to triangular frame. Bow’s

ridze openings. % : .

(4) npism:gi Afflux, backylyy Fect of wind. Graphical estima-
vessels Ti(:nea rgfe under varigframes. liffect of changes 91 Sem-
Canal locks. D?sehjm?g:y;‘:f ofler roofs. Strength of joints. ~De-
matic vessel into another, ;. e loads. Bollman truss. Tra-
£ (5) Flow of water in Bj ey e, Design of a timber bridge
S“‘tlml §10pe. Darcy’s co-affgo” of stresses in Warren, N and
Pl'mbt pipes. Siphon alui' ion of the following erthods e

ipcs not running full.  Minep onal method, (iii) Shearing

(6) Flow S e
cients). Ch of Wit 1 Chani Suspension chains. Bow-

annel section. Dl irders, Arches. T :termination

nent of resistance. Diameter of

Flow of solids. Apparent and true
ductile and rigid material. Effect
e and different stresses. Fatigue.
sting of iron, cement, stone, &c.

* Inspection wil made .

: 1 be 4

glr;v;)mgs.of Irrigation works :lﬁdt
rawing course. i

formed during bl;l;sseurv]:;;:;hcoumng i

3

M POI ;
e e’ﬁgeobs of pa;tw.l loads, De- ™"

1

REMARKS.
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100
C.—HYDRAULIC ENGINEERING (15€). *

(1) Hydrostatics.—Water. Hydrostatic Laws. Pressure ata point
and on a surface. Equal transmission of pressure. Atmospheric pressure.
Siphon. Specific gravity. Flotation.

(2) Discharge from Orifices and Notches.—Volume of flow. * I')rin-
ciple of continuity, Small orifices. Velocii.;y of discharge. .Co—eﬂicvents
of velocity, contraction, and discharge. Ad]u_tages. Short pipes. Lurgo
orifices. Rectangular notch and orifice. Tl‘l&l"lg'ulal' notch. Velocity of
approach. Submerged and partly submerged orifices. Submerged notch.

3) Practical cases of discharge from Orifices ?,nd thches.——!rank
gurplus weirs. Drowned weirs. Gaunging weirs. A'mcuts with E:le?.r over-
fall or drowned. Sluices; head, under, tank weir, lock and irrigation.
Bridge openings. Afflux, backwater. Modules.

(4) Discharge under variable Head —TFree discharge from prismatic
vessels. Time of emptying or filling. D}schargc? during a_jiven time.
Canal locks. Discharge from irregular basins. Discharge from one pris-
matic vessel into another.

(5) Flow of water in ?iges.—Fluid friction. Velgcity in pip.eg, Vir-
tnal slope. Darcy’s co-efficients of friction. ~Velocity and discharge.
Short pipes. Siphon sluice. Inclination of pipes. Branched maius.
Pipes nob running full. Minor Josses of head. Jets.

(6) Flow of water in Channels.—Open channels. Bazig’s co-effi-
cients. Channel section. Discharge. Trapezoidal section | in earth.

o made of the Redhills tank, and Madras water-supply system.
i ¢ Trrigation works and estimation of catchment, greas will be made during
g v];lt?;i:g aougsa. Levelling for channels and contouring tank basins will be per-

‘formed. during the Suryeying course.

€ Inspection will b

\ .

(‘-‘)MWA!OO ~._-‘.,
! (1) PTelim:‘nm‘y.-— eeoNnn:
' tions. Bench p
section. Land plag

o Land Acquisition A i
(@) Conatrction— B S e piston, metallic packing
A M gfla nds; the steam jackeb and

> rod, gnide blocks

(3) Bridgework.—Formati ‘
i and slides ; crank

oot » beam and parallel motions of beam

~ @overnors, and methods of regu-

(4) Permanent-way.—Ballg
sarface condensers, the air pump,

:moSpP v g Sto v ]Ves. g Q)
LIMOS hal'lc ha‘ivas, p g2 [ 93
m = re gauge. F eedWD.tel hed.LGIS.
! 5

k¢ .neral deseription of the prin-
' "'ese Details of the construc-
3 dops, the forms of slide valve

Chairs. Forms of »
tion of outer rails {
ings. Platelaying.
(5) Mountain Railways.

mps. 3
[{acoription, advantages of compoun
Centre-rail inclines. §an ,g:. auci reversing gear. Thrusé
(6) Rolling stock.—~Loeomils of paddle wheels and screws. The
tive force. Consuf® =
carriages and goods gy, 1 construction of a locomo-
(7) Stations.—Passenger e ,::;: and onter shell ; the cylin-

. carriage sheds. Pl ! box stays, gusset stays,
block system. x&;‘g;{, ac?t.ion 05; thae blast; the
(8) Tramways.—Varictiesflh  4jow.off cocks; feed pumps. The
draught. Single ra and eccentries. Inside and out-

ongines. S Sile aud driving wheels, PO“’E" ros

{2 . axle boxes,

E~HYDRAULICS, IRRIGAN IS wheels sand boxes, ax s
ENGINEEBISNG,o ; 7 Anf,or’natic and non-automatic

tank, feed heaters, Ramsbottom’s

d(1) Hydrostatics.—Water.

and on a surface. Equal sn .

Siphon. Specific gra?rity.tmﬁ'n[g ascription of the indicator, method
(2) Discharge from Orifed Facteristics of an indicator dlag!‘i!_i:;

ciple of continuity. Small® oriff Of calculating the horse power 0

of velocity, contraciion, and g 3 ;

orifices. Rectangulsr notch ang.

approach. Submerged and part l
(3) Practical cases of discB&. MARKS; o

surplus weirs. Drowned weirs, \at in Engineoring. Thts,

9 tl

fa‘l! or drowned. Sluices SReed éx‘f’d::;itructiou, Irrigation works or
Bridze openings. Afflux, back ngm' pering courses, the drawing belonging
i dor’ _ikaw o. The time devoted to Draw-

el g riafeing ch. The practice of

. B s and-n-half hours each. pract

vessels, Time of emptying q S paper o otherwiso will be cultivated
Canal locks.~ Discharge from itk 5 about tWO and-a-half years. g,ltlﬁ
matic vessel into another, % .nd Machine Drawing in connection
(5) Plow of water in Pipl joe
Virtual SIOPB- Da.rcy’s co-gffiod m‘m_._-Uge of dmzvmg 1;)51:::
Short pipes. Siphon sluice, ga practical plane geome ?: B
Pipcs not running fall. Miney %, Isometric projection. Lin
| trical solids and simple ohjects.

(6) Flow of water in Ck et , !

cients. Channel section. [ Wi .-—Oma-man’ta-l outh.nes. Appli
" sl drawing of simple objects.

fon wi B v ils s ing, footings

* Tnspection will be made of ¢ |J| details; bond, a.rchm%ous’ jo'mts'

meiugs‘of Irrigation works and Iron details; rivets,
the Drawing course. Levelling foy

formed during the Surveying course,

g

D

e REMARKS.,

Sub-heads ‘ Marine Engines * and * Locomotive Engiues * have beenfdrop-
ped as being special types, acquaintance with which should notfin the
opinion of the committee, be made obligatory on students. The addftion to
new paragraph 7 is intended to meet th: requirements of the

A revised syllabus has been drawn up by Major Love with reference to
the University requirements and tke recommendations of the committee,



REVISED. ' </ o BEMARKS.
e i Practical data. Channels of mininWgNT.
¥ 3 border. Channels for variabla ‘ 1 .G mini T.
Practicat data. .C!lannefls o{‘ ll_léﬂlfir;lu’: cl'g;‘S section. Falls. Standing dlscha.‘ge. Variation of veloeity "
diCharge. Variation of velocity waves: . L
waves. ; ; : (7) Rivers.—Estimation of dis
: —Estimati f dischffrge. Maximum flood discharge - . :
frong?utnl:vnal;xst' bfgzlx?smatflg;ve;)’ hn(‘; ] ;giens’ formule. Bends in rivers. from catchment basins, Ryves’ ang
chms : .

Régime of rivers.

. No syllabus has hitherto been prescribed for the examination in languag“—,

Th is omission has now been supplied.
Régms of rivers.

Water lifts and pumps .

(9) Anicuts —Selection of site.
body-wall, binding walls, retaining §
Head sluice. Wings. Different typefl

(10) Canals and Channels.—Try

(8) Storage and distribation of Water.—Supply _for ircigation, navi- vga,bi(;gzz ?:”;':‘isg’:vifhs];":;‘f‘:ﬁ?n .i y
gation or to a town. Rainfall. Suapply from wells, rivers and reservoirs. *

Water lifts and pumps. . : -

9) Anicuts.—Selaction of site. Dotails of construction fouuda.tl_ons,
body-wall, binding walls, retaining wall, gl‘est,‘ aprons. Unde.r sluices.
Head sluice. ings. Different types of anicut in Sonthern India.

d Channels.—Irrigation canals in deltaic and non:de_lt'aic PRLA T g @
B S htis tivs ‘Ko Wenkh: Ugasicy of cansl. . Lisnithng iy, iy £, Thre
gzlocitiy(;s. Fall. Side slopes. Alignment. Disposal of cros&]! dmﬁlagei aqueducts, superpassages, inlets and.
aqueducts, superpassages, inlets and outlets. Height of banks. Drops. Head sluices for distributaries,

Head sluices for distributaries. Navigable canals. Limiting velocity,
Locks, lock weirs, tow-paths, head-way at bridges. (1) Taake. Bt it

(11) Tanks—Isolated rainfed tanks. Tanks in groups. Tanks sup- plied by rivers or streams. Capacity.
lied by rivers or streams. Capacity. Irrigating duty. Loss of water by evaporation and absorption. Construg
gva orgtiou and absorption. Construction of earthen bunds. Puddle wa_lls. Revetment of earthen bunds. Desie
Bevp t t of earthen bunds. Design and constroction of st_ll'PIUS welrs. Tank sluices and their regulation. R
Ta.n(l; ﬁz?ces and their regulation.’ Repairs to bunds, and 01"3”‘8: breaches. (12) Water-supply of Towas._ [
[(12) Water-supply of Towns and Town Drainage.—Brief general Clarke’s soap test. Clarke's softening .
description.] schemes. Supply from wells and rivers o'
e wells. Reservoirs, main and servics
forms of pipes. Laying pipes. Hyd
Constant and. intermittent systems, A
(13) Town Dra.ina.ge.—Sewage. (-
Removal of refuse. Open drains. Qg
fall. Intercepting sewers. Construct:
Sewage farms. Dry-earth systent.
sewers. Cess-pits. Pneumatic syste

Locks, lock weirs, tow-paths, head-ws

it 4 F.—APPLIED MECHANICS.*
£ CHANICS (150).* 28
D. .(A:Ps::-:eﬂn M: Materials. (1) Stiffness and Strength of

(@) Preliminary—Stress and strain. Elastic limit. Modulus of (a) Pr zi";:?(;:g-"]s}z;i r:ndU 1
elasticity. Factor of safety. ; g It Fastn ER )
. ' : 5 St b) Tension.~-Simple tension. #
- 7. lo tension. Practical estimation of strength of ( te 4
(‘)‘ﬁntai:%er Sa.ll?;lp ?ron tension bars, and of ropes and chains. MOC%_Iﬂ&n; of resnhence_;.
Design of tension bars and their joints in timber and wrought applied load. Practical] e

I f on. ] iron tension bars, and of j
iron. Riveted joints. Strength of boilers. bars and their joints i
joints in punched and dp

® The treatment of this subject will have special reference to the application of the pri:cirll‘)ll!:st;flz?cli‘:z gftoﬂ?ﬁ subjeotli; wi}.]! ]:iavef ! =
. ¥ . th actice of desi . A - e.pmc ce esi i
exple::;q’z:::avﬁghtzhe edg;erent branohgs of the subject are entered in the syllabug The order in which the dxf!ereqt branches
.“Thd ° : be a(;hered to in instruction. For instance, Framework should be taken up need not bq adhered to mstrnctxon.. For 4 5
- befo . ending has been completely disposed of. The portions of the syllabus relating - before Bending has begn completely dis :
: " D:!gl mﬁg be carried out for the most part in thetime devected to Drawing. %0 Design will be carried out for the most
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(¢) Oompression.—Simple compression. Combined bending and com- : R o 3 o ' ; 4 REMAREKS.
pression. Formule of Gordon, Hodgkinson and Euler. Esti- {) 00”,;1”' esewn-j—DlStribu.tm . : o)
mation of strength of struts in timber, cast iron, and wrought Ay " combined bendin ;
iron. Design of struts and their joints. Compression in Ezl&chment. of ends. ATE' CLASS. d
masonry structures. er. Compression L
strength of struts in f
Dtesugn of struts and tHf
Bending.—Simple bending. Shearing stress. Calculation of, aigns o
o and graphical representation of shearing stresses and bending () Be%cg:gﬁgsé’fn&e Pl ing MARKS, 370. ‘
moments in beams under stationary and moving loads. Re- - Dending: an - i i : .
v g and graphical renseth AN Arithmetic has been omitted as the subject is fully disposed of at the

sisting moments of various sections by analytical and
graphical methods. Practical estimation of the strength of
timber and cast iron beams, and of rolled and built up wrought
iron beams. Design of timber and small iron beams. De-
tailed design of a small plate girder with parallel flanges.
Fixed and continuous uniform beams. Theorem of three

moments in beams andel Matriculation or Upper Secondary Examination.

sis]:ing moments of rectaf Such f

iR uch portions of Algebra as form subjects of th i i

tical estimation. of il The signs plus and minus. Upper Secondary Examinations have been gxnitted as SleM 8::;::1“1:?(? A &’}d
beams; and of rolled andlf algebraic expressions. Addi- be taught in the College. : a7

moments. Deflection of beams. Camber. Permanent set. sslgn of timber and sun, ° Fractions. Highest com-
Practical measurement of deflection. Stability of masonry earing stress and ben daition, subtraction, multi-

ing stress. Design of e on and evolution. Indices.
plate girder with parayh ' quantities. Quadratic
pers, stiffeners, rivets, :

beams. Theorem of thi .

built np beanis SRR Books I, I and :
suremeg tof d]:f?eotign, ; 1L and IIT have, for the above reason, been omitted. Book VI

. has bee . :
overturning under the c{gductlons. as been added on the recommendation of the Committee.

() Shearing and Torsion.—Nature of tangential stress. Torsion. () Shea,-rz'ng and Torsion.—Ng,
‘ Torsional momen

Diameter of shafting. shafting. t, any
(f) Strain beyond elastic limi

struoctures.

wetions of an angle, and their
i i he same
tenacity. C g es which have t ‘
of repgtitio::mo};m “In or difference of two.anglea.
Factors of safety. Thef Properties of triangles.
i 7 distances.
T (2) Statics of Stractures, | and
(2) Frameworl.—Free joints. - 2
Funicular polygon. Eg
brium of forces and str(d

(f) Strain buyond elastic limit.—Flow of solids. Apparent and true
tenacity. Compression of ductile and rigid material. Effect
of repetition of the sama and different stresses. Fatigue.
Factors of safety. The testing of iron, cement, stone, &e.

(2) Btatics of Structures.

Free joints. Complete and incomplete frames. Funicular polygon.

Kquilibrinm of external forces. Equilibrium of forces and
stresses at each joint. Graphical method of determining
stresses by frame and stress diagrams. Automatic checks.
Application to triangular frame. Bow’s lettering. Roof
frames. Vertical load. E#ect of wind. Bffect of changes of
temperature. Design of timber and iron roof frames. Bridge
frames. Dead and live loads. Bollman truss. Trapezoidal
truss. Counterbracing. Design ofa timber bridge frame
Practical estimation of stresses in Warren, N and Lattice
frames, and application of the following methods :—(i)
Method of sections, (ii) Polygonal method, (iii) Shearing
stress diagram, (iv) Separate cffects of partial loads. Design
of a simple open web girder, Suspension chains. Bow-string
girders. Hinged girders. Arches. Determination ef Line
of Resistance in arches.

of determining stresses N

tomatic checks, Ap '

lettering. "Bt of mass and force. Geome-

(b) Roof jrames.—Vertical loa feram of forces. The triangle

tion of stresses in simg Weolution of forces. Parallel

perature. Design of ditions of equilibl:mm of a

sign of iron roof framedyty. Simple machines. The

(¢) Bridge frames.—Dead 2l work applied to machines.
pezoidal truss. Counglf rith machines.

fLr:me. fPractieal sstit

ttice frames, and god:.n wi id to the practical

(1) Mothod oE it R =

stress diagmm iv) of rimental apparatus, and
sign of a simPls (open) ;. Graphical methods of solution

string girders.

of Line of Resistance
y -l

Elementary statistics has been omitt

st ed as th i i
rectly that the sabject is somewhat above the cla:s?)?ullﬂlsltiif:ercgn:ldg i
student and the time occupied in it is to a great degree tisle wuste?i = ﬁ:.?g:

Love observes that the subject .
of Applied Mechanics, Ject must continue to he taught as a portion
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PO eSOV R & oy :
|‘r’ - ! ;-' - L 1 .J<.::vu‘vL‘ i ,V -
' - e : Arithmetic has been omitted as the subject is fully disposed of |
B Matriculation or Upper Secondary Examina?tion. : ko
4 3 . Such portions of Algebra as form subjects of the Matriculati
par 5 s : on and
ol by s, The signs plus and minus. Upper Secondary Examinations have been omitted as th ed agai
: ¥ hraic expressions. Addi- be taught in the College. gy sl 1ol i
Fractions. Highest com-
ition, subtraction, multi-
n and evolution.  Indices.
wn quantities. Quadratic
2 Books I, II and III have, for the above reason, been omitted. Book
s ' has been added on the recommendation of the Comumittee. ju "\
s Rebge i r'e
- 3 d) : My
e % ™. e AR rh oy y B i g
PO A S K ‘-'A'.'ﬂ"uj-,‘zk"v';[ Y ctions of an angle, and their
g BB v oy it e ~ Ingles which have the same
veaitiht- 9ol damds odRlBamaniis 05 ference of two angles.
roperties of triangles.
L + ot
: ",;L.’ N
PR ROV 2 : v b : o ) Elementary statistics has been omitted : .
| btlrn 7y oo ¢ , f begeie : _ c Vs  mass and force. Geome- rectly that the sabject is somewhat a.bovg tt?: :ﬁi-%@nﬁmmﬁee S
iy Bl : AL ; i aam of forces. The triangle student and the time occupied in it is to a great d: ree tl}glneer iy
.1 Ay - bl 7 _ olution of forces. Parallel Love observes that the subject must continue tg be t:ne l‘:’ asted. Major
\ ! . et . : - iditions of equilibrinm of a of Applied Mechanics. : ught as a portion
: y. Simple machines. The -
fal work applied to machines.
’ /ith machines.
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“‘:__‘. s et 'T will be paid to the practical
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LY » : REMARKS.

g The Committee and the griﬁcipal consider that the syllabuses in Build.

: : 3 B i T, ing Materials and Building Constraction should be the same for the Engi-
1 , i i ¥ W India. Quarrying. Blast- AR { . sy -

‘5 5 , “ IR i g go strongth and weight neer and Engineer Subordinate classes. o

¥

ng. Pog mills. Hand

Burning in clamps and
Ek D , bricks and tiles. Fire
Tl & ' ) t tiles. Characteristics of

es of lime. Burning.
cement in Madras.

- ] 1. ' Mortar mix-
: » ek oo ; ) and concrete.  Plaster. .

, natoral and artificial.
Southern India. Strength
timber.
required). Groy and white
v and strength of cast { ; v . %,
in plates, bars and b s ' , X -
gand driiling. Cat- ' -
r and strength of
for, and “strength of steel.
Alloys. - Solder. .
nt. Mixing and apply-
l oil. Coal tar. Dis-

.4

LTS o R " u
e Al e i . B

9 . -
K

e ¢ Tk : L J‘.'? ; %
ey | CHshlar and block in 47

finglish and Flemish -5 &

‘between main and

" s 3 submit note books of dimen. ¥
These note books will carry A ;
L L S o gize detail sketches, com= |
& ) to buildings in progress, and

be set out on the ground.
will be executed as part of the
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s considers it inadvisable to lay down
p mtlig wﬁg‘{:m be turned out in a g::&ﬁme and

1
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S d‘— A

¥
I

-
l bmuﬁh i

CBIUROTIOE ¥ 45 e s a

revised nabushnsbeen.drqwnup@ogt’wxm TRy
hﬁ% t&?}fmgsed for the Engineer classes. % identical %

.' doiop
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REMARKS:

of ised syllabus has been drawn up by Major Tove with ¢
s ": ?:;;-eesﬁznspf the committee. It is almost I%Gnheal with the
%bus for the Engineer class. .

v
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 rk, such as
- oth. Draw-

nitmebr teomls ui
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REMARKS.

.niform strength.

_on beams. Strength
HEmpiric formule for
i A

free joints. Bracing bars
stribution of load. Equili-
riam of external forces and
1od of determining Strgssgs-

| stress diagram. ApRLiCY ~4

distribation. Graphic_esti~

other simple trusses- Eifect

mal pressure. Distribation.

sign of timber roofs. Prin=

ansverse loads. Strength of

ily at the joints.

pridges. Difference between

~ Triangular frame, Graphic

y. Trapezoidal tross. Coun- '
1s. Design of such frames in : {
llaneous structures, such as
rers.

| Toad. Graphic method of
Laitting walls. Approximate
. of structures; overturning,
sine of resistance. Tts position
ition. Desizn of walls. Con-
'%-‘lmving equal stability.

?NGINE. {

ds, straps, belts, fast and loose
rer which a given belt or rope
‘s, Spur wheels. Bevil an
nto circular motion and vice
Htions. Quick return move=
;lockwo:-k.
nd axle. Chinese windlass,
g jacks, screw presses. Crab

ck.
gn Eeasurement.—-Methods
jine and end mea§qres. Pre- 9
A

wchines.—Drilling, shaping,

| 3. Punching and shearing
wachines.

sn-of the principal forms of

. raetion of ordinary append-

| m cylinders, glide valves,

. : boxes and glands, steam

cranks and crank shafts.

Jet and sur-

eanl engines.

Jating punp-




| BEMARKS.
waction. Body and retaining £
Jer sluices. ‘
1 deltas and elsewhere. Sup-

R annel, limiting velocity-
j inage. Falls or drops.

nks in groups. Tanks sup-
 capacity of atank. Irrigating
" revetment. Surplus weirs. ‘ \

13) have been omitted as the Committes is of :

quality. Source of supply- Paragraphs (12) and (
opinion that all references to Sanitary Engineering should be omitted from

az beds. Pumping. Laying
; the College syllabuses-

wers. Open drains. Storm

ywers.
The Committee has slightly modified the syllabuas f ; b
The amplification of paragraph (1) has beeny ﬂ‘lg‘gestzgagglﬁg m%cr‘imn'm:i ' '
1P ;

ary, Unit of work. Horse . 3 ;
. Modulus of clasticity. Z_ ¢ _Wwing to the omission of Statics from the main head Mathematics
e strength. Proof and :
'S

.:?lied load. Resistance of
ed applications of stress.
:

’#stimation of strength of
1 of tension bars and their
oints in punched and drilled

e —

on, Failure partly by crush-
‘odes of failure. Long bars.
of ends. Gordon’s formula.
. Bstimation of strength of
| “Design of simple and com-

v
T

ders. Beams. Shearing
‘moment of & cross section.
i moments and shearing
. formly; and in supported
~ Hrmly. Graphic represent-
| .| scale. Resisting moment _ f
| with a thin web.
' | of bending and resisting
. Estimation of strength
‘shearing stress. Bmpiric
'} log. Deflexion. Amount
. Formul® for deflexion.
neous direct and tansverse

R
e

. and resisting moments.
stance. Cross section of
sot apart for Drawing. 7

A




eparation of working plans,
d trial pits. Equalizing cut-
om side pits. Spoil banks.
different soils. Excavation in
formula. -

Setting up Cross gections,
ing out on side long ground.

d clods. Fmbanking on 2
d additions. Tank bunds.

Horse runs. OSeps and

g
-

teimming slopes of embank-
turf or stone pitching:

ut  tracer. Spirib level,
md barrows, earth Wwagons,
%, erowbars.

1§ Longitndinal and cross
@t roads. Road in swampy
'k, bridges, calverts and
ropairs. Hill roads, trac-
| maintenance.

soint and on &
Siphon.

as.—Small orifices. Velocity
4 and discharge. Rectan-
locity of approach. Sub-

Gauging weirs.
Modules.

discharge from prismatic
harge from one prismatic

by in pipes. Virvtual slope.
hing full.

els.
Snels of minimum

qf
Régime of rivers.
naviqation

reservoirs.

Madras water-sup

Bazin's co-efficients.
border.

velocity and discharge.

and town
Water lifts

jply system.,
411 be made during
sins will be per-

REMARES.

nd Road—hag been struck ont S
rovised syllabuses for the Engineer class. The C Oﬁmli?{;:ile

ders that what ig required can be better and more effecti
tical worls tham i® the Qollege. ectively

Subgection D—Earthwork &

cago of the

rightly consi
learnt by students when oa prae

Yabsection E becomes C, in consequence of the omission of subsecti
iong

Qand D.




i

gconrse. Thickness of main and
nd plugs. Openings for timber
fbelling.  Brick-arches, flat, seg-
181 Centres for small arches. Bond
¢ arches. Hoclosure walls. But-
8 Scaffolding.
: Excavation. Masonry and
pight; and spread of foundations.
Coffer dams.  Well foundations.
¢ Mathods of keeping wot founda-
round from working plans.
\ats. Fishiag and scarfing. Iron
tress in the different members.
i-of timber and iron combined.
308, dssigning and setting out.
5. Striking centres.
“and floors on joists, baams and
ag of bricks, tiles, conerate and

w  Iron-tied brick arched roofs.
a puarlivs and reepars. Tiled
oue, brick, tiles, concrete and
dints and connactions. Roofing
ilation of roofs.

: gin cirealar pillars., Founda-,

. Maximum floods. Permissible
{0y, brick, stone, and wrought

h straight and splayed wing
o vs. Spar bridges. Suspen-
ﬂ ayE'Wid(;g of roadway, Swing

sonry. Solid, well and pile
segmental, elliptic and many-
and abutments. Skew-backs,
| Centerings. Setting out
i walls. Blocking course and
s. Oblique arches. :
'ts. « Timber, or masonry piers.
" ¢ and iron combined.
ittice frames. Superstructare.

w

liption only required). Founda-
nry piers, abutments and wing
hnched and drilled rivet holes. -
jions. Rolled beams. Simple

I = web girders. Erection
 r expansion.

g large sizo detail sketches, com-
made to bridges in progress or

‘will be execated as part of the'

= S5 gection C.—Bridge consteaction hag SEL :
dges.—Choice of site. Nature\ffnk_z_nd ;-’ L e e omited, as in ¢} basa
@ £ bridee. Wate : of the revise syllabuses ort,. 0 Hnginesr class, as what is romeis LL:]
Qarpose of bridge iy taught under Building materials and Buaildiug ¢ Wt “’W be’

/’—3
ZIMARES,

o

e

y

onsbraction.,

-
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thern India. Quarrying. Blast-
Average strength and weight
Tempering. Pug mills. Hand
Dryi_ng. Barning in c'la,mps e}pd
oloured bricks and tiles. Fire
Patent tiles. Characteristics of
nd weight of bricks.

g properties of lime. Burning.
of Portland cement in Madras.
ment. Practical tests.

Hydraalic mortar. Mortar mix-
- ¥ el
ortar and concrete.  Plaster.

artificial.

& . ;
basoning, natural anc :
i on Strength

i in Sounthern India.

pund timber. .
aaly required). Grey and .\vhxtc
sts. for and strengthb ol cast
ft iron in plates, bars :'md
Panching and drilling. ,(Jut,-.
Tests for and strength of
g for, and sm'cng‘th of steel.
Tin, Alloys. - Solder.
s of paint. Mixing and appl;a
. Wood oil. Coal tar. Dis-~

.

B _ible. Ashlar and bl‘uck.iu
; ?x:)g? léu;rlish and B‘lumxsh
bith offsets, between main and

ng and other works:—

d.

' submif note books of dimen.
ec.:l‘." "I'ilcso note books will carry

. gize detail sketches, com-
de to buildings in progress, and
. will be set out on the ground.

3 will be executed as part of the

~

REMARKS.

The Committee and the Principal co

ing Materials and

neer and E

Building Constractior
aeineer Subordinate classes.
o

nsider that the syllabuses in Build.
1 should be the same for the Engi.

L 4 X

REVISED.

E—MECHANISM,* AND THE STEAM ENGINE (100).

(1) The conversion of Motion.—Endless bands, straps, fast and loose
pulleys, gunide pulleys. Calenlation of the amount of power capable of
being transmitted by a given band or rope at a given speed. Comparison
of the relative advantages of belts and ropes for transmitting power.
Toothed wheels. Investigation of the forms of teeth for the transmission
of motion or force in combinations of wheelwork. The rack and pinion.
Spur Wheels. Bevil and Mortise wheels. The crank and connecting rod.
Cams. Mangle motions, ratchet wheels, detents, escapements. Quick re-
turn movements. Linkwork and parallel motions. Peaucellier’s straight
line motion. Trains of wheels for screw cutting and clock-work. Epi-
cyclic trains. Universal joints.

2) Work and its application to simple Machines.—Levers, wheel
and axle, pulleys, inclined plane, screw and wedge, screw jacks, screw

- Ppresses, crab winches, cranes, double-geared machines and differential pulley

-~

v

~gks.

(3) Friction.—The laws of friction. Contrivances for lessening the
effects of friction. Examples where friction is useful. Rolling friction,
Brakes. BStrap brakes. Dynamometers, and methods of measuring power.
Estimation of the efficiency of machinery. Friction grips. Holding power
of ropes when coiled.

(4) True surfaces and the power of Measurement.—Methods of
measurement. Iine and end measure. Rules. Callipers and guages.
Prer cation of a true surface and a rectangular bar. Whitworth’s
m v g machine.

») Mechanical arrangements of Machines.—Drilling, shaping, plan-
Ly, slotting, boring and milling machines. Punching and shearing
machines.  Screw-cutting lathes. Weighing machines. Clocks.

Watches. [Hydraulic machines. ]

(6) Generation of Steam.—Fuels, furnaces and combustion, air required
for combustion, grate and heating surface, evaporative power of fuels.
Priming ;—causes and remedies. Different sorts of water, and effect on
evaporation. Loss of fuel by blowing out. Incrustation. Description of
the principal forms of modern boilers for land, marine and locomotive
engines. Strength of boilers, the use of stays; testing boilers. Details of
boilers. Safety valves. Reverse or atmospheric valves, stop valves, glass
water gauge. Various forms of steam pressure gange. Feedwater heaters.
Injectors and feed pumps.

K! ® Special attention will be given to making correct hand-sketches of details of
wmachinery,

g
%
1g

PRESE
(3) Kinematics of Machinery,—J.
straint against sliding, turning and twjl
slider crank chain, crank chains, ser
Closure of the kinematic chain, Highe!
pairs by higher pairing. Higher pairi
Higher pairing of rigid elements. Ro
Cams and ratchets. The mechanics L
instantaneous centre, centrode and a}”
compound kinematic chains.

G.—PRINCIPLES OF MECHANI{'

(1) The conversion of Motion.
pulleys, guide pulleys. Calculation
being transmitted by a given band or 1
of the relative advantages of belts &
Toothed wheels. Investigation of the
of motion or forece in combinations of
Spur wheels. Bevil and Mortise wh;
Cams. Mangle motions, ratchet whee
turn movements. Linkwork and pa
line motion. Trains of wheels for
cyclic trains. Universal joints.

(2) Th2 Principle of work an
chines.—Levers, wheel and axle, pulle?
screw jacks, screw presses, crab wirl
and differential pulley blocks.

(3) Friction.—The laws of frict
effects of friction. Emmplcs where 'f.(‘
Brakes. Strap brakes. Dyuamomé"‘
power. Estimation of the cﬁiciency of 1
ing power of ropes when coiled. ‘

(4) Trae surfaces and? the pow;‘
measurement. Line and end me“u_j
Praparation of a true surface and a rr_{
measuring machine. ]

(5) Mechanical arrangements '
planing, slotting, boring and milling .jk
m;xcl'liugs. Screw-cutting lathes. Pe
numbering machines, Weighing machji-
H.-THE STEAM ENGINE: .

(1) History of the Steam Engi,n's'E
and Watt. Early history of marine ar |

(2) G2aneration of Steam. —Pyels ’ \
for combustion, grate and heatinge 8,
Priming ;—causes and remadies, Dig
evaporation. Loss of fuel by blowine.
the principal forms of modern boile: !
engines. Strength of boilers, the use 4

¢ Special atteation will be giv A
machinery. T 'ml.
t Lectures on the steam engine will nog | '

- / @course of lectures on the theory of heat!"

3
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dqta:ils; joints, roof frames; floors, doors and windows. Iron details ’
sections of cast and rolled beams ; joints of iron roof frames. Small build-
ings. Minor bridges of timber, masonry and iron. Masonry works of irri-

-gation.

(4) Machine Drawing (100).—Riveted joints, bolts, screws and
keys. Bcrew gearing and valves. Pulleys. Spur and bevil wheels. Pipes
and colamns. [Cylinders]. Cast iron tanks. Details of simple machines.
;i(‘a.king cketches from measurements. Drawing pieces of machinery from

etches.

(5) “ES ing (100).—Simple problems in Mensuration. Taking out
quantitié§Trom plans of buildings, bridges, irrigation and other masonry
works. Plotting sections and estimating earthen work. Calculation of the
weight of metal from plans and detailed drawings of simple machines and

- of structural iron work.

V.—SURVEYING. elavyy

(A) Surveying (75),—Surveying with the chain, compass and plane-
table. Plotting surveys. .
(B) Levelling (75).—The Dumpy, Y and Reversible Levels; their ad-

justment and manipulation. Leveliing. Contouring. TPlotting.

(C) Theodolite (75).—Common and Everest [theodolites ; their adjust-
ment and manipulation. Traversing. Gale’s traverse system. Setting out

" straight lines and curves in the field. [Triangulation.]

(D) Topographical Drawing (100).—Conventional signs. Map-draw-
ing. Representation of ground by contours. Sections on contoured plans.
Plan of road or railway on contoured ground, showing cuttings and embank-
ments. Estimation of areas. Use of planimeter. -

The whole of one day in each week will be set apart, except during the months of
April and May, for field work., Students may, however, be sent out into camp for a
fortnight or more at a time.

Nore.—Students will be formed into small squads, the size of which will be regunlated
by the nature of the survey under execution. Every student of a squad will be told
off to a particular duty, and these duties will be frequently interchanged. The instruc-

i sach gquad how to commence work and will then leave it to its own
casionally. He will check independently the accuracy of

d, such as chaining, holding levelling staves, observing, &c.

—simple machines.

ach student must be fully practised in every detail of the work"

=

PR

and connections. Drawin, ilding
buildings. Orders and sbgfle‘;mc}gn;
specification and actual measuremen
bridge. Iron roof on columns. Sm
girder bridge. Irrigation works; ani
weir, tank sluice, with estimates.of quj“;:

(4) Machine Drawing.—Shaft
wheels and bevil wheels. Connectin

—_—
(5) Topographical Drawing. —S§
(6) Applied Mechanics.—S¢
Design of timber and iron roof a:fis?
arches and masonry dams. 3

V.—SUBVEYIN: >

Practical Fieldwork will be carri
Jannary to April and from Ancr:::l:g‘ Sn
small squads working indepeude;tly. Eac
particular duty, and these duties will be in
will not be employed for chaining, staff holdi
duties. The instructor, hﬁvingcseen tha(.:', ¢
leave it to its resources, carefully observi \
the accuracy of the work done, and, itg o
graphical drawing, two or threeftte ogl
lectures will be delivered on the g
following course will occupy about twe yeg
given to special surveys in connection wit E

)

(1) Topographical Drawing, P
Colouring. Copying maps and soor
of Planimeter. Plans and sections of
railway on contoured ground, showine

o

sections. Estimate of earthwork, Hjl

(2) Chain.—Chaining in the fel
Obstacles. Chain Survegy execn‘zedﬁ G
of area. . .

(3). Compass.—Prismatic and i«
Checking angles. Compass Survey of +
tion of compass.

(4) Plane table.—Plane table anr‘k

(5) Levelling.—Dumpy, Y
cross sections. = Check le'?eyls. ,Lagdellf
less f;ha.u one mile, with cross sec{fﬂ
?lottmg, and estimation of earthwork':
ing a hill or tank bed, by following -
along parallel lines. Plotting. . < !

(6) Theodolite.—Common 1
Gale's traverse system. Tra,ve,r:iv?;e z .
filling in with compass or plane ta.ble’%
and distances. Betting ount railway m‘%"'
li'nes and curves. Triangulation; ba, d
tions. Small triangulation in the fiel A
or compass. '

i
4
_- K




B - REVISED.
k VI.—LANGUAGE. MARES, 150.
0

. & Tither Tamil or Telugu will be studied, natives whose home-language is
il fama taking up Telugu, and vice versl} Buropeans JEurasians and nativgs

| | , . :

- % : | e

ovinces where neithﬂamil nor Telugw is ordinarily spoken may take up
language.

f
(A) Conversation,—Conversation as with a maistry orryot on ordinary
District engineering topics. ‘ .
T (B) Written Translation.—A short piece of easy vernacular to be
translated into English. English sentences (or a short piece of English)
relating to the repair or construction of works to be translated into the

vernacular.

/

s

S
}

/

|
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REVISED. ‘
ENGINEER SUBORDINATE CLASS.

i | 1.—MATHEMATICS. MARKS, 350.

A—ALGEBRA (75).

Involution and evolution. Indices. Simple equations with one or

unknown quantities. Quadratic equations. Ratio and Proportion.
K:il;ehmetical and Geometrical Progressions. .

B.—GEOMETRY (75).

Euclid, Book 1V, with easy deductions, and Book VI.

c.—uENSURATION (100).
Plane and solid.

ETRY (100).

.—PLANE TRIGJNOM : ;

. Mrn ment of angles. Trigonometn:a.il;hfﬂn:goﬁi odf';ﬁzge::eglsi' :':;‘i
easure 7 es .

their values in special casest.he use of logarithmic tables. Properties of

Functions o
ungles»i Loﬁi&ﬁsaf z:ii ngles. Measurement of heights and distances.
triangles. o

i :o] attention will be paid to the practical
fn Trigofiomety spe'cx&l v i ation actunel
* In t?et?"nrﬂl‘;s“‘reqnged in su';veymg_. In t:; course in Mensur
mlxent:l :?gmodeh and other objects will e made.

[

ENGINEER suadamg

'.“‘ e

¥ 4

4

L—MATHEMATICS.'

A.—ARITHMETIC. ‘

The whole subject.
B.—ALGEBRA.

The representation of unknown quantif
The use of brackets. Numerical evaluatiog! .-
tion. Subtraction. Multiplication. Divid |
mon factor. Lowest common mualtiple,§
plication and division of fractions. Ing
Simple equations with one or more
equations. . »

C.—GEOMETRY. >
Euclid, Books I, TI, IIT, and TV, wigh

D.—PLANE TRIGONOMETRY,

Measurement of angles. Trighometritd
values in special cases. Formule includy
sine, cosine or tangent. Functions of tha,
Logarithms, and the use of logarithmic

Bolution of triangles. Measurement of h |

E.—MENSURATION.
The whole subject. ' .:

F.—ELEMENTARY STATICS. ‘fr“

Definitions of mass and force. Measurp'ﬂ
trical representation of forces. The pars
and polygon of forces. Composition ai®
forces. Couples. Theory of moments. ?‘
system of forces in one plane. Centre of !
efficiency of machines. The principal of 1,
The laws of friction. Friction in connec' 1

* In the course in Trigonometry, special s v
golution of triangles required in Btu've’ying. ‘.‘!
The course in Statics will be tanght with ¢

ill have a special bearing on Engineerin e
/’ *ﬂl be employed, o R prU

!
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-
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II.~ENGINEERING. MARKS,E450.

A.~BUILDING MATERIALS* (50).

(1) Stone.—Varieties met with in Southern India. Quarrying. Blast«
ing with powder and dynamite. Dressing. Average strength and weight

of stone.

(2) Bricks andiTiles.—Brick earth. Tempering. Hand and machine
monlding. Drying. Burning in clamps and kilns. Hoffman’s kiln.
Coloured bricks and tiles. Pressed bricks. Roofing, flooring and drain
tiles. Fire bricks. Average strength and weight of brick. Characteristics
of good bricks and tiles.

(3) Lime, Cement,¥Mortar, Concrete, Plaster.—Sources]; and pro-

erties of lime. Burning in intermittent and running kilns. Slaking.
R[ortar mixing. -Fat and Hydraulic limes. Portland cement manufactured
in England and in Madras. Hydraulic mortar. Surki. Concrete. Prac-
tical tests for limes and cements. Strength of mortars and concretes.
Plaster and plastering. Pointing. White and colour washing.

(4) Timber.—Growth. Felling. Seasoning, natural and artificial.
Conversion. Preservation of timber. Varieties of timber used in Southern
India—tealk, saul erool, karimaridoo, padowk, vengay, benteal, aynee, red
and white cedar, rose-wood, casuarina, mango, palmyra, cocoanut, bamboo.
Strength and weight of timber. Characteristics of good timber.

(5) Metals.—Iron ores. Smelting. Grey a,nd_whit;e ‘pig iron. Cast-
ings. Pipes and columns of cast iron. Chilled castings. Strength of cast
iron. Brief description of the manufacbureﬂof_ wrought iron. Forms of
wrought iron. Galvanized and corrugated iron. quts and strength of
wrought iron. Rivets and bolts. Punching and drllhn'g holes. Riveting.
Cutting plates and bars. Welding. Steel, hard and mild. The Bessemer
process. Strength of steel. Copper. Zinc. Lead. Tin, Alloys. Solder-

ing metals.
(6) Pa.ints_g.ndyv_a.gnishesg —Ingredients of paint. Litkarge. Tuar-

pentine. Linseed oil. Mixing paint. Painting old and new work. Wood
oil. Coal tar. Distemper. Varnish. Papering. Puity. Glazing.
B.—-BUILDING CONSTRUCTION({ (100).

(1) Masonry.—Coursed and uncoursed rubble. Block in course.

Ashlar, String courses. Copings. Bricklaying. HEnglish and Flemish
bond. Bond at angles of walls, in footings with offsets, between main and

% During this course, visits of ‘inspection will be made tog the following and other

works :— -
(a) Pallivaram stone quarries.

(b) Perambir brickfields.

(¢) Government brickfield, Poo!mmallee Road,

(d) Lime-kilns, Cochrane’sibasin.

¢) Madras cement works.

(f) Gun Carriage Factory or other foundry. }

Written reports are not required, but students will submit note books of dimen-
gioned sketches illustrative of the processes w1tnessed..

+ Great stress will be Jaid on the importance _of making large size detail sketches,
completely dimensioned. Visits of inspection will be made to buildings in progress,
and note books of sketches will be submitted. Buildings will be set out on the ground.

In connection with this subject, Building drawings will be executed as part of the

Drawing course—vide L, Drawing.

A.—BUILDING MATERIALS.*

! (1) Stone.—Varieties met with inih'.‘
ing with powder and dynamite. Dtess)?}‘
of stone. )
(2) Bricksiand Tiles.—Brick oarthl |
and machine, groand and table moulding
kll‘us. Huﬁm-a.u’s kiln. Pressed brieks |
bricks. Roofing, flooring and drain til x
good bricks and tiles. Average strengt
(3) Limes and Cements.—Soy
Sla,king: Varieties of lime. Man:g:ckfi'
Properties of Portland cement, Romanf‘;
(4) Mortar, Concrete and Plaster.

ing. _b‘urki. Concrete. Strength ot b
Pointing. White and colonr washing. §
(5) Timber.—Growth and folling. |
Conversion. Preservation. Varieties
and weight of timber. Characteristics of
» v ‘8
_ (8) Mstals.—(Briof genoral doscrip
pig iron. Castings. Pipes and colunil
won. Wrought 1ron manufacture,
shcets. Galvanised iron. Rivets and Wi
ting pln,tg:s and bars. R.iveting. Welir
wrought iron.  Bteel, hard and mild;
Tempering of steel. Copper. Zine, L4
) @) lfaints and Varaishes,—Iy
ing. Pu.mtmg_ old and new work, Py
temper. Varnish. Papering. Glazing

. |

B.-BUILDING CONSLRUCTiON.{
(1) Masonry.—Coursegﬁnd nncot;‘“‘ic‘

course. Striug courses and’copin &k
bond. Bond at angles of wa.lls? ingg;oﬁ}f%
e

* Visits of inspection will he m b
s ad 4
(«) Pallavaram stone quzn-ie: b )
8) gemmb&r brickfields, 7‘:
¢) Government brickfield, P mal‘
(d) Lime-kilns, Cackranc"s boa:l‘:: i
((;)) ?XIL lras cement works, W -
. (/) Gun Carriage Factor 5
) chl-xtri;m rgp:n-is- ara c’110!; requ'l{'eo(;, 0;321'3?;},
sioned sketches illustrative v
marks. g . prms“‘:!
t Great stress is laid on the im :
. . 0 '\
pletely dimonsioned. Visits of insl:)el;?:oe o
note books of sketches will be submit m wit}

In connection with thi : bed. _Af
Drawing course, iz wabjoat, B“ﬂdmg k‘:
.'!‘.."

v
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i ' ' door and window openings and in circular pillars. Found- erass walls, ab door and window opaning
:i?::svz}&s’figtinas. Plinth. Dmr:np p;oof course. Thickness of main and tions and tootinws. Plinth, Dm}l)p

cross walls. Wall plates. Wood bricks and plugs. Openings for timber cross walls.  Wull plates.  Wood brick

Bt i - Lt
4
-

wnd windows. Corbelling. Flat, segmental, pointed and baams. Door and window openings.
?eeﬁ?vsi,n E?li) ﬁgir; ;::]’;es. Tuverts. Ceatres for small arches. Bond in brick montal, printed and relieving. Inver )
and stona arches. Small obligue arches. Hnclosure walls. Buttresses and in brick and stone arches. Small oblid %
counterforts. Rotaining and breast walls. Scaffolding. tresses and counterforts. Eaba.ining w"tf '

X 9) Foandations.—Excavation. Masonry and concrete foundations. (gzh r‘;‘md{i?ﬁ':"“'“‘%)und?.tmns‘ fo
Une'.‘ual gebtloment. Pressure on soil under foundations. Foundations on "Fo‘fm'vl 7;' onn 10;15- i etflchl.ng out.
rock:,l eood and bad soils. Piles. COoffer dams and caissons. Well founda- Sj’-:{‘}‘ v 1‘“}{3[ mn VE an SO 6 soils. P.LI,
tions.  Brick and iron wells. Mode of sinking wells. Patent excavators nking wells,  Exeavators. Iron wel

rick W de \ tions dry. Setting out baildings on the
for woll sinking. Setting out buildings from_working plans. (3) Carpentry.—Mortise and tenon

d . ‘ 3y Carpentry.—Mortise and tenon joint. Fishing and scarfing. Tron straps and bolts. Roof framss, nature &
¢ ‘ stm(:s)andrlfolts. yRoof and bridge frames, nature of stress in the different Detail of joints of roof trusie:a g‘ 4
b : . mombars. Detail of joints. Frames of timber sndtt}l‘?’ﬂ iomll))m‘Bd- Trussed beamts. Timher floors. Staigs
. g = Trasgad beams. Timber floors. Stairs, designing and setting out. Loors Doors and windows, .Centerings for avs, .
? g i . and windows. Centerings for arches. Striking centres. (4) Roofs and Floors.—Terrace rog!
b1 - (4) Roofs and Floors.—Terrace roofs and floors on joists, beams and joists, or iron girders and joists. Cowd Y
: k13 soists. or iron girders and joists. Bengal terrace roofs. Fire-proof floors. plaster. Bengal terrace. Fire-proof b
e %nf.! 4 oched r% ofs. Pitched roofs. Couples. Trusses. Rafters, purlins Pitched roofs. Couples. Trusses. Rfl =
| r:ic b s Roof: coverings of thateh, tiles, slates and shingles. Ceilings. and thatched roofs. Ceilings. Floors
I %‘; reep; stone, brick, tiles, concrete, timber and asphalte. Simple forms = asphalte. Simple forms of iron roofs,
™ of?:;xsx (:-oof Use of tee, angle and channel iron in compression, &gd of with patent tiles and corragated iron. £ \
o] : ‘n tonsion. Joints and conuections. Bhoes, rivets, bolts. 3 o S
o 11'02;!1 ::L‘(ii %;?tnl{)aé? ;lnrtlair:ltoanckets. Patent tiles, corrngated iron, lead o BB.IP.:B CONSTRUCTIONSN
e s;d zine roofing. Modes of attachment. Ventilators. . (t5) Site, Waterw;y.tm:’d;)es;gnj
hick of arch-ring, wing-walls, of stream or river, and its bed and ban}
$ (5) mdges._.Namest of I}Las!’f’snil Bi:‘el?c o g Wing 4 Estimation of velocity and dischareds
! - centerings. Setting out arches ! . - velocity. Afflax. Choice of material:&
) ; A 5 (6) Roads.—Road costruction and maintenance. % dron. Setting out bridges on the grow;

' walls. !
i (6) Temporary Bridges.—Paved o
sion bridges.  Bridges of boats and pon
e openings. ,
i {7) Mazonry Bridges.—-Sbreng(;ht
Y » foundations. Flooring of bridges.” Al N —

4 centered. Setting out arches full size, & UV
| g cut-waters, wing-walls, thickness of amﬁ ;
\ y r courses on centres. Bond. Spandrils;ﬁ'
: . parapets. Roadway. Drainage. App
% © (8) Timber Bridges.-—Masonrym
B : + Crib-work piers. Frames of timber, o'
# Abutting frames. Trapezoidal truwt
- i Arched ribs of planks. N |
) (9) ¥ron Bridges.—(Briof genem]i3
tions, solid, well and iron cylinders, . .
walls, Forms of iron used for bridees !
Chain and lozenge riveting. Pin gt
plate girder bridges with paralle] |
of girders. Support of ends, and auﬁ{
X

L e . * Great stress is laid on the importangs ¢ i
- - pletely dimensioned. Visita of inspection !
‘_ o completed ; and a bridge will be set out On:& '

[n connection with- this subject, Bridge E
v
s

o

e - Drawing o@se.

B
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D.—EARTHWORK AND ROADS.

(1) Preliminary.—Selection of line.
Iongitudinal and cross sections. Bori
tiugs and embankments. Embankment|
Practical stability of earth. Side slopes |
rock. Calenlations of earthwork. Prism}!

(2) Satting Oat.—Marking centre l_i?' ¢
Allowance for settlement and shrinkage. |

(3) Embankments.—Breaking lumps
glope. Punning or ramming. Repairs
Puddle walls. I

(4) Cattings.—Staging and plank w5
ramps. ®

(5) Slopes and Dra.inage.—Dressing».:*
ments and cuttings. Protection of slopes yi

(6) Tols and Plant.—Clinometer.
Mason’s level. Boning rods. Wheel ang
baskets, mamoties, pickaxes, shovels and sg

(7) Roads.—Direction. Survey and ]
sections. Drainage. Fair weather and pepy
ground. Trank and ordinary roads. Ji
drains. Metalling. Rollers. Mainbena.,

D IRRIGATION WORKS* (100).

Pressure at a point and on a
Atmospheric pressure. ~ Siphon,

5 3
C.—HYDRAULICS AN
: g ——Hvdrostatic laws. : . 1
& ) Hydrostatics. 'H'y ; (1) Hydrostatics.—Hydrostatic laws, ¥
glrfa.%e. Eq E‘al»“}‘}if;ﬁ?gu of pressare. 4 ssurfapﬁe. qu:l tr%‘nlsmis’sion of pressure. |
pecific gravity. : “ &, hiean.. Welooit pecific gravity. otation. 3
arge from Orifices and Notches.—Small orifices acity (2) Dischargs from Orifices and N.':

(2) Disch . i ntraction and discharge. Rec- : ‘ﬁ
oy discharge_-ﬁ Co-egimﬁg::h 9 'I‘ﬂz?ll(iiiaso notch. Velocity of ZPPrOach. of dlschi}l:ge- Co-cfficients 0_f velocity, co ]
tangular orifice an ] bm.e o orifices. Submerged notch. gular ovifice and notch. Triangular no
Sl s e 2 2 Drowned weirs. Gauging weirs. merged and partly submerged orifices. 8§l -

(3) Practical Cases.—Tank weirs. ,‘ U

(3) Practical Cases.--Tank weirs.
A nicuts. Sluices; head, under, lock ané

Anicuts.  Sluices ; head, under, lock and tank. Modules. : -

B i head.—Free discharge from prismatic : ‘ [

(%) :D;sf:ha.rge S va;?aéll,lliexlg locks. I‘l'Jiscthrge from one prismatic 4) D.\S_cha.rge nnd.gr v_al‘lalfle heaét
vessels. Time of emptying vessels. Time of emptying or filling 1001{'\;'
vessel into another. Yelooity in pipes Virbual slope vessel into another. 'e’
- miooc Tnid friction. Velocity in pipes. : : : g e R :
? (5) Flow in Pipes F;lmid Sz:lc i’ o ok Pumaing ol _(5) Flow in _Pxp'es. Fluid frlctx.on_‘ §
Discharge- Inclination of pipe Discharge. Tnolinatiodal gigil e ﬁ‘

2 in’s co- ients.
1s.—-Sections for channels. Bazin’s co-efficients (6) Flow in C R f;f’

¢) Flow in Channe A et N )
Disf:hzn'ge of channels. Practical data. Channels of minimum border Disohicge of channéls 3 Faseie il h:?'
Fa.lls. LY .

Falls. . :

i t of velocity and discharge. e ; 1

7) Rivers.--Cross sections. Measuremen St o (7) Rivers.—Cross sections. Measyp®
) Bends. Régime of rivers Flood discharge from catchment b&sinfn“

Flood discharge from catchment basins. ; imo
00 ge d Distribution.—Irrigation, navigation and town (8) Btorage and e

Storage an 1 < ; :
(?) Ra,ma.ll. Supply from wells, rivers and reservoirs. Water lifts supply. Rainfall. Supply from wolls, ol
supply- and pumps. del
and pumps. a4
A
=% > i ater-supply system. % . « it
y s . the Redhills tank, and Madras wa PP : Inspect 11 b
w - 2 .Insl)ect}on’v:tlilo‘;evx:g: n.o:d eitimn.tion of eatchment areas will be made during meir";;g’ of ‘{)lg‘ig;tionewl::lgse :']fdtlgest]ii-gdh_ills ‘}:!
! . Drawings of c?\gue. Levelling for channels and contouring tank basins will be per- the Drawing Gourse. Leveling for cmtm;; .j"
1 'ﬁ:,ﬂg“';ﬁfng the Surveying course. formed during the Surveying course, i &
r‘ "
| N r
I
[
¥
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REVISED.

(9) Aniouts.—Types, and details of construction. Body and retaining
walls. Aprons. Wing walls. Head and ander sluices.

(10) Canals and Channels.—Irrigation in deltas and elsewhere. Sup-

ly from rivers. Storage in tanks. Capacity of channel, limiting velocity.

gllx‘f'ace fall, side slopes, alignment. Oross drainage. Falls or drops.

Navigation canals. Locks.

(11) Panks.—Isolated rain-fed tanks. Tanks in groups. Tanks sup-
plied from rivers or streams. tatchment and capacity of a tank. Trrigating
duty of waber. Tank bunds, puddle walls, revetment. Surplus weirs.

Tank sluices. Closing breaches.

D.—APPLIED MECHANICS* (125).
1) Preliminary.——Pamllelogmm,triangl_o and po]ygou of forces ; parallel

forces; moments; centre of gravity; specific gravity; energy; sunit of

worlk ; horse power. Dead and live loads ; stress and strain; modualus of

ela.sbi(’:ity; Hooke's law ; factor of safety ; resistance of building materials

to stress.

Tension bars and their joints

eqs in a Cross section.

(2) Tension.—Sir ; b
Riveted joiuts.

in timber and wrought iron.

) Compression.—Stress in a cross section. Failure partly by crush-
ing and partly by bending- Short bars. Modes of failure. Long bars.
St?enothp dependent on moce of attachment of ends. _Gordon’s formula.
HOdchinson’s formule for bars of east iron. Estimation of strength of
strats in timber, cast iron, and wrought iron.

—Cantilevers.  Girders. Beams. Shearing
beam. Resisting moment of a cross section.
o stress. Bending moments and shearing
at end, and uniformly ; and in supported
beams, loaded ab middle, at any poi_nt, and uniformly. Gra,p}\iq represent-
ation of bending moment and shearing stvess,. to sr;u.le. Eesxstmg moment
of a rectangular section, and of a flanged section with a ﬂilln web. -
(5) Solid Rectangnlar Beams.—[quation of bending and resisting
moments. Modulus of rupture by cross breaking. Es.blma.blon of streugt};
of timber beams. Their design. Negjlect’ of shea.r%g s&ress. Empirie
formul®. Strongest beam fpon;[ a c;g'l.mdmc leg. eﬂexlon.‘ A‘m()unt
allowable. Formula for deflexion. Stiffest beem from a cylindric log.
Simultaneous direct and transverse loading: Design of beams s0 loaded.

(4) Transverse Stress.
stress. Bending moment 1 2
General equations of transvers
gtresses in cantilevers, loaded

and resisting moments.

—Equation of bending :
Strength and design

Flanged Beams.
o/ g d shearing resistance.

Equation of shearing stress an

# Stross diagrams will be drawn daring the hours set apart for Drawing.

1%

g PRESE:

(9) Anicuts.—Types, and details o "
walls. Aprons. Wing walls. Hela?i:.fnd
(10) Canals and Channels.—Irrigati
ply from rivers. Storage in tanks. Cap

Surface fall, side slopes, alion o
ace Iall, 3, ment,
Navigation canals. Locks. a ¥ d?.l

_(11) Tanks.—Isolated rain-fed tanks k
plied from rivers or streams. Catchment, ¢
duty of water. Tank bunds, puddle w;!!
Tank sluices. Closing breaches. '.?,

(12) Supply of Towns.—Quantity an)
Wclls. Main and service reservoirs
pipes. T
(13) Tywn Drainage.—Sewage and ‘x
water. Disposal of sewage. Ventilation }:‘

P.—APPLIED MECHANICS.* &
(1) Preliminary.—Specifi : s
p ¢ gravity, =%
power. Load, dead aud live. Stress an
Hooke's law. Modulus of rupture, T
working load. Factor of safety. Su.dde
building materials to stress. Effect of ¢
Fatigue in materials. @Vt
(2) Tension.—Stress in a cross sec&s
timber and iron tension bars, ropes, &g
joints in timber and wrought iron. Rivet!
plates. "l

k) Compression —Stress in a cross}
ing and partly by bending. Short bavs. ¥
Strength dependent on mode of attnchme
Hodgkinson’s formulae for bars of cast §
struts in timber, cast iron, and wro sl
pound strats. 3 ; o tet |

(4) Transverse Stress.—Cantileverst;
stress. Bending moment in a beam. R¢ f
General equations of transverse stress. ”::";.
stresses in cantilevers, loaded at end a}f ;
beams, loaded at middle, at any pOint’ ant|
ation of bending moment and shem-ing’sf,ellf
of a rectangular section, and of a flanged i\

(5) Solid Rectangnlar '.Be"ams.:_p.'{
moments. Modulus of rupture by cl‘oss‘“ﬂ'
of timber beams. Their design. Ne )4
formul®e. Rtrongest beam from a g
allowable. Modulus of deflexional cly 3
Stiffest beam from a cylindric log eg"
loading. Design of beams so loaded, {ﬁ‘

(6) Flanged Beams.—Equation of 4

Equation of shearing stress and Bhes.ri,

# Stress diagrams will be drawn durg A
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of small cast iron beams. Strength and design of small plate girders,

___uniform-strength for cast and wronoh

Rolled beams. Formul@ for strength of rolled beams.

am mctures.—i’erfectly and imperfectly braced frames.

" Dist(x?i%;::iim :‘fllgad. Graphic method of determining stresses. Frame

diaoram. Stress diagram. Reciprocal stress diagram. Application to a
gram,

$riangular frame. Bow’s lettering.

1
—Vertical load on roofsf Graphic estithqn of stresses in
i (?) tB :s:?r; ‘lri]e{;':;ia;f (::ind on roofs. Gra.phic' estimation gf stress due
:olmv\lr)i:dr ]f)e.s.iqn of timber roofs. Strength of joints. Design of small

iron trusses loaded only at the joints.

c.—Simple road bridges. Dead and live loads.
ic method of determining stresses. Bollman

Counterbracing. Design of simple frames
jron combined. Miscellanecus structures, such
braced cantilevers.

(9) Framed Bridges
Triangular frame. Gra
tross. Trapezoidal truss.
in timber, or timber and
as jib crane, derriclcierane, sheers,

(10) Masoary Stractures.—Composition. Toad. (Graphic method

or earth on retaining walls. Appt‘oxin!ate

Ofldeb;rmlgiln%grzis::ghgg.Wa:;;;des of failure of structuves; overturning,

::ut:;in?: sli(;in.tr Conditions of stability. Line of vesistance. Graphic
5 ot

determination of its position. Design of walls.

Uniform beams. ~ Strength and desien
and design of small plate girders. R
strengthoof rolled bea?ms. 6 i

(7) Framed Structures.—Assnmy
Perfectly and imperfectly braced fr
brium of external forces on structure.
internal stresses at each joint. Graph
Frame diagram. Stress diagram, R
tion to a triangular frame, Bow’s lettes

(8) Roofs.—Vertical load on roofs
mation of stresses in king rod, queen rq!
of wind on roofs. Amount of maxi
Graphic estimation of stress due to
cipal rafters bearing direct, or divect
joints. Design of small iron trusses log

(9) FPramed Bridges, &c.—Simple |
roof and bridge frames. Dead and live: !
method. Abutting structures. Bollmag
terbracing. Simple frames with paralle
timber, or timber and iron combined, §
jib crane, derrick crane, sheers, braced ¢

(10) Masonry Structures.—(on
determining pressure of water or earthy
rules for thrast of arches. Modes @f
crushing, sliding. Conditions of stabil®
for safety. Graphic determination of {41
version of rectangular into trapezoidal

G —MECHANISM AND THE STE

E MECEANIQM AND TXE STEAM ENGINE (75).
: nversion of Ioéion.——Endless bands, straps, bel.ts, fast and loose
(1) Co ide pulleys. Caleulation of the power which a given beil; o?l rop;
pulleys, gm.bef iven speed. Toothed wheelf Spur wheels. Bevil au
e 18' "’é’onvmion of reciprocating Into civenlar motion and oice
mortise I:‘,Vh?:e Sl-ld inion. Cams. Mangle motions. Quick return move-
o ;‘c n ofpwheels for serew-cutting. Clock work. o
L Y —Tevers, wheel and axle. Chinese windlass,

inci k. ’
puugz ir;gm(f lf)ela‘fe;w:s?:iew and wedge, screw jacks, screw presses. Crab

; : &
i he differential pulley bloc
wm(zt;e‘;ruo:asn::'facf:eand the Power of Heasurement.—fthods of

measuremet, Rales, callipets, gauges. "Line and end measurgf, Preparas
tion of true surfaces and rectangular bars. 1 hapi 1
ical arrangements of Ma.?hmes.-- Drilling, shaping, plan-
G >m¢'“hal;:oring and milling machines. Punching and shearing
:Sf(’,hg,l,::.m%crew-c“ﬁ“ g lathes. Weighing machines.

ine.—General description of the principal forms of
Attt 4o ];eta,ils of construction of ordinary append-

o N ety nstruction of steam cylinders, slide valves,

P e e s o:rocs(; heads, stuffing boxes' and glands, steam

i . nd
1s§;2:, alsst?:;l;r:)(;l:” ai&ggiﬂg, connecting rods, cranksand erank shafts.

hot well and circulating pump.

R, a::gi ne frames, beams and parallel motion of beam engines. Jet and sur-
. e )
. ,- s

ce condensers, the air pump,

(1) Conversion of Motion.—J,
pulleys, guide pulleys. Calculation of
can transmit ab a given speed. Toothed
mortise wheels. Conversion of reciproes
versd. Rack and pinion. Cams,
ments. Trains of wheels for serew.angﬁx

(2) Principle ofWork.——Levgm’;ﬂ,—
pulleys, inclined planes, serew and wed !
winches. Cranes. The differentia] mﬁqﬁ

(3) True Sarfaces and the Pg.
of measurement. Raules, eallipers, gaudy
paration of true surfaces and rectgngn%g

(4) Mechanical arrangements ?"
planing, slotting, boring and milline 5;,
machines. Screw-cutting lathes, V%Q&f

(5) The Steam Engine.—Genors] 4
stationary engines and boilers. Datails?.
ages to boilers. Details of Wnﬂ%ﬁm‘y
pistons, piston rods and eross heﬁkd
Jackets und cylinder lagging, conneott)
Engine frames, beams and parallel mot -
face condensers, the air pump, hot well
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I1II.~DRAWING. MARKS, 325.

eyt i rawing (40).—Use of drawing in-
A, quméetnc 5’;‘: z:) ?:spﬂ?)ﬁ::s?n pract;‘cal_ plane geometry. P%ans,
i ._ca.lesé. ns of simple solids. Isometric projection. Linear and

2L e S::?;em rojections of geometrical solids and simple objects.
@ pem};ec ld a.zd Model-drawing (35).—-—0ynamenpal outliyes. Ap-

4 Plicati.on‘T)f'eel:;entary perspective to modf%1~dl‘awmg ?f Blm{)le Ob]its-
O. Buiting Dravingl 100) _Tpcng_ (U Uit Y

y / deta.ilt;; bond, gauged and, discharging arches, footing

]
|

i il frames, floors, doors an(!. windows. Iron
e el i m(()lf fﬁled  beams ;, joints of iron roof | frames.

TR s -
. works of ung.at;o;-mmg (75).—Rivetefﬁiloints,§b°,1ts, screws, and keys.
D?hma.nd valves. Palleys. Spwrand bevil wheels. Pipes and
Screw-fearing Details of simple machines.

- jron tanks. .
columns. Cast{::ﬂ ; :5),_-Simple problems in.mer.;suraﬁon- Taking out
qua.nt{ es fm; plgns of buildings, bridges, irrigation and other masonry

works. Plotting sections and estimating earthwork.

‘\\\

III.—DRAW

This course will be worked in conne
Building construction or Bridges, or Applic -
under consideration in the Engineeringoot," p
subject will, as far as possible, be executed o
Drawing. ; i

I. Practical Plane and Solid
ments. Simple problems on strai i
diagonal scales. Simple problems or
rectilineal figure to a triangle. Para
Representation of a point in space in a.
of projection. Plans and elevations)!
placed in any position. Plans and elgy
in any position. Sections of the aboy

II. Pree-hand and Model-drawisl

III. Buildings.—Conventional co) f
lines and shadows. Details of masong
mental, pointed, flat, and relieving are!
joints, roof-frames, doors, staircases. !
terracing, roof-covering ; fire-proof fle#
rolled beams, cast iron columns, iron-x
ing buildings from specification.

detail and abstract estimates of quan
IV. Bridges.—Masonry Bridges.
wells. Construction of piers, abutny
mental, elliptic and many-centered.
parapet walls. Drawing from specifiey!
Timber Bridges—Frames of tim}
Joints, superstructare. Drawing fro
. Iron Bridges.—Wrought iron plag
of plate girders; flanges, web, angles,
port of ends. Main and cross girdé”
Drawing from models or actual measy'~

V. Irrigation Works.—Nature o‘i’{;
lating works of an irrigation systemy '~

locks, inlets and outlets, tank escape
irrigation works from models and spe ’

VI. Machinery.—Conventional g 7
ple pieces of machinery from modely
and chain, a plummer block, a toothy;,

— [ 1

PLANS AND'
to be rrepared

Practical Plane Geometry, five s
Practical Solid Geometry, threg !
i

* The problems in Geometrica” Dm‘

construction will be demonstra

the figure in his own wayfm el et ﬁhehl‘

& R

vt
8 )
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IV.—~SURVEYING. MARES, 2757 bﬂ 7/

A, Surveying (75).—Surveying with chain, compass and plane table.

Plogingl‘setre]ve]iy:g(75)._-The Dumpy, Y; and reversible levels; their ad-

i i ing. Contouring. Plotting.
j d manipulations. Levelling : : :
s ;n dolitep (50).—Common and Everest theodolites ; their .adlust-
?. ?i:n?:nipula.bion Traversing. Gale’s traverse system. Setting out
ment an .

: i d curves in the field. , .
T e ana hical Drawing ( 75).—Conventional signs, map-drawing.

D. I'l'ol"'%mofl" round by contours. Sections on gontom‘ed plans. Plan
Rf'ep::aegﬁa’::i){;v aygon contonred ground showing cuttings and embankments.
of r

Estimation of areas.

of one day in each week will bo set apart, except during the months of

4 '!'lha glﬁfy for field work. Students may, however, be sent out into camp for a
ril an ’ 1 3
f‘gmight' or more 8t 8 Fe d into small squads, the size of which will be regulated

Students will be f%r::leer execution. Every student of a squad will be told

by the naturo of tho suTey ties will be frequently interchanged. The instruo-
oéto'a parﬁcnl:;hd?{;’a?igsves:od:oﬁmence work and will then leave it to its owx;
tor will show ;’. it ?mly occasionally. He will oheok.mdqpendently the aocuracy c;k
:;some; 'p:‘:;o:-lged Each student must be fully practised in every detail of the wor

® Worl .

uired in the field, such as chaining, holding levelling staves, observing, &c,
req

——

Nore.—

Masonry details.
Timber details.
Iron-roof details.
Tracing on cloth, and colouring a
Bmall building with conple roof. R
Building with terrace-roof, drawn™
Building with pent roof, drawn fry!
Masonry bridge, drawn from spec
Masonry bridge, drawn from actnﬁ
Timber bridge, drawn from specifig
Iron plate girder bridge, from mode
Head sluice, drawn from model ors.
Canal lock, from model. Estima#l!
Tank escape, from model or spe%
Tank distribution sluice, from mod®
Free-hand drawing, two sheets. &
Perspective drawing, three sheets. .
Model-drawing, five sheets. 4
Rivets and riveted joints. )
Bolts and nuts, screws, keys and o
Shaft couplings and pulleys. 1
Shaft pedestal.

Spur wheel.

Bevil wheel. ¥
Simple machine, drawn from m

—_—

!

The whole of one day in each week will ¥
[ will ¢!
April and May, for field work. Sg
a fortnight at a time. B ki

Nore.—Students will be f. i
by the nature of the survey 3;%121"1 :anx'::::nf-}-:?l
off to a particular duty, and these duties wi
tor will sho_w. gach squad how to commen
resources, visiting it only occasionally. He v
worlf poz:formod. Each student must be fru
required in the field, such as chaining, holdi%

23 Drawing.—Printing in plain f-
and use of plain, comparative, and v|
neal figure to a triangle. Convention,w

2. Chain.—Structure and use ofp !
Incorrect chain. Chaining on a sl@it
square. Obstacles. Ill-conditioneq i
Hand sketch. Field book. Plotting’
Heights and distances without mstr;gl':,

3. Compass.—Prismati ;
horizontal angles. vaers(i:nga.n (1081111 5.
Variation of compass. “{f

4, Plane Table.—Surveying withe

5. Levelling.—Dumpy, Y, and rel
Levelling staves. Use of the level. '
line. Check levels. Longitudinal 4
curvature and refraction. Water 1 "
or channel, Centre line, Formatl%“

\‘

- —
LS
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V.—LANGUAG -

; 1 jed, matives whose home-lanquage &
Hither Tamal or Telugu ’lUtl'l be ft:wlze e s

1?”15’, .talu;nghiéj:egej;%:raq”;inﬂf OT Tglu:g’u is ordinarily spoken may take wup
0 pravnwt’r

. e. : : T
elthz’z(;ngzc;iversation.—conversation a3 with a maistry or ryot on ordiee d\/

A gineering topics.
a5 dlStr;"; ?::en Translation.—A short piece of easy vernacular to”BE
*1 into English. Bnglish sentences (or @ short pioce of Englis

tre;.n:'latei omtlcl)e re?t air or construction of works to be translated into
relating

vernacular.

Adjustment. Measurement of
of heights and distances. !
Ve Traversing.—-’l‘raversing Yi
Use of traverse tables. Interior fi_
8. Contouring.—Nature of co
such as the sides of a railway cut®
level : (1) by following successive '
lines. |
9. Carves.—Radins. Tangent)
chords and offsets ; (2) by angles s
g

i~

6. Theodolite.—Common or ;

"

PLANS /

to be executed

Printing. o

Secales. !

Chain Survey of about’30 acres!

lines only to be plotted. HKstimatiq!

Plan of country, introducing econl

Chain survey of about 60 aciy

and coloured. Field book. o
Chain and compass survey of
gshowing details. HEstimation of a-};
Copying a survey to a changed |
Plane table survey of about 5() |
Tracing a survey on cloth, and
Line of levels, half mile long, v'
the field, and plotted. Field book,
Line of levels, one mile long, ¢
road, railway or channel, showing 3

Line of levels along a bank, noj

sections every 660 feet. B

Line of levels one mile long ab:

. not less than three in number for g

Traverse with the theodolite of g
filled in, half with compass and ha}:
Plate of heights and distances ‘%)?
with and without instruments,  « Y
Contour plate of hilly o p!
o lovel in the fsld, Hatic wadi
Hill shading a plate of contoyi’
Curve plate. Plotting cupyeg?,
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SUB-OVERSEER AND SURVEYOR: CLASS.

1.—SURVEYING. MARKS, 400.

A. Surveying (1002.-—Surveying with chain, compass and plane table.
Plotting surveys. = ==
B. Levelling (100)

adjustment and manipulation.

C. Theodolite W.—Common and Everest theodolites; their ade
sustment and manipulation. Traversing. (ale’s traverse system. Setting

out straight lines and curves in the field.

D. Topographical Drawing w-—COnventional signs, map-draw-
ing. Representation of ground by contours. Sections on contoured plans.
Plan of road or railway on contoured ground, showing cuttings and em.
bankments. Estimate of areas.

The whole of one day in each week
April and May, for field work. Student
fortnight or more at a time.

Nore.—Students will be forme

.~The Dumpy, Y, and reversible levels; their
Levelling. Contouring. Plotting.

will be set apart, except during the months of
s may, however, be sent out into camp fora

d into small squads, the size of which will be regulated
execntion. Bvery student of a squad will be,told

by the nature of the survey under
dutiss will be frequently interchanged. The instruce

off to a particular duty, and these 3
tor will show each squad how to commence work and will then leave it to its own
He will check independently the accuracy of

resources, visiting it only occasionally. ‘
the work performed. Each student must be fully practised in every detail of the work

required in the field, such as chaining, holding levelling staves, observing, &e.

II.—ENGINEEBING. MARKS, 225.

‘A.—BUILDING MATERIALS® %il-
1) Stone.—Varieties met with in outhern India. Quarrying. Blast-
ing with powder and dynamite. Dressing. :
(2) Bricks and Tiles.—Brick earth. Tempering. Hand and “machine
moulding. Drying. Burning in clamps and kilns. Hoffman's kiln.
Pressed bricks. Tiles. Average strength and weight of brick. Charac-

teristics of good bricks and tiles.
(3) Lime, Cement, Mortar, Concrete, Plaster.—Sources and pro-

perties of lime. Burning in intermittent and running kilns. Slaking.
Mortar mixing. Fat and hydraulic limes. Portland cement. Hydraulic
mortar. Surki. Concrete. .Practl,cal tests for limes and cements.
Plaster and plastering. Pointing. White and colour washing.

# Duoring this course, visits of inspection will be made to the following and other
works :

(d) Lime-kilns, Cochrane’s Basin
(e) Madras cement works.

(¢) Government brickfield, Poona- | (f) Gun Carriage Facto
: mallee Road. ; fom;\dx-y.g9 o

are not required, but students will submit note books . f
of the pmcasse’s witnessed. oks of dimengioned

—;) Pallivaram stone quarries,
) Perambfir brickfields.

- Written reports
sketohes illustrative

7

PRES]

 SYLLA

SURVEYOR

The objeot of the conrse i b
view each division of the :le“x: ::i]l;mgkeo !
pendently of one another. Each squad -,
capable of working the survey. Tge t b
day or oftener, so that each may be esx:isi:ets

chaining, taking offsets, or marking points, *
». »

The instructor, having fai
3 airl ho
resources. He will visit ega.ch sqynz.ftia rlt:d i
p;oper a,.moun(; of work is being exev.m‘:e‘:lve'I
observation keep a careful check on the 8
:vork must always be re-surveyed, Ea,chu f
wo full days a week in field work except d:n':
_ 1. Mensuration.—Lengths—Right
Circumference of circle. Are of c;fcle.i
4reas—Rectangle.  Parallelogram g

polygons. Similar figures. Cirecle

2. Drawing.—Use ing i
ple problems in geomet;t;a(.ilr?l?afvlv%nm“ l
cular, or parallel, or at a given incl%’ ;
line in a given proportion, or into a.nm'l"
a given rectilineal figure to a triangl S ni
:;lmc 1(:)1:'t l[:lauzi cort_xpa,ra.tive, and verfi:x: so;
iy - Copying to changed scale, ]

3.2Chain.—Structure

- and
?)nb a slope. Checking distan;j: Of(ghe!
4 t_sta.cles. Ill-conditioned trian. 1 ﬁ's{
eights and distances without insgtreuz.ng
4. Compass.—Prismati i
horizontal angles. Tm?:rs(i:nga".n : Csl:xrv‘e_%
and protracting. Variation of com :.:s "
9. I’lane,'l‘a.ble.—Surveying w?th o
28 f.s I.et\}elhng_—Dumpy and Y leyel, l
oy eh: se of the level. Field bo
: ecking Ievels.. Longitudinal ang |
lure and refraction. Cushing’s re e
te.evels. Running levels for road St
ion level. Gradients, .
7. Contouring, —N. .‘
.—Natar |
:lllopias, as the sides of a m?lwzg :::l e
- e level (1) by following successive tmﬁ
nes. D'rawmg sections on contonre(:io ti‘j
; f,hnpl-shﬁng.—Scde of shade, |
wi orizontal hachures. v g‘
9. Tngonometry.—Trigonometri@;

¢ables. Solution of triangles.
{

\0

|
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: et . » natural and artificial. Convergion. Preger-
va.ti(o42 ;‘Eﬁz}. S%a::izlt?gx; of timber used in Southern India. Strength

and weight of timber. Characteristics of good timber.

i i Iitharz e, tﬂ anbine,
o rﬁlnts and U armshes- &% Ingr‘edlents Of pamb, o ]‘.
linseed Oil I\Iixinﬂ paine. Pdinting Old and new WOI'L- vv Ood Oll. Coal
i 2

tar. Varnish. Putty. Glazing.

B BUILDING CONSTRUCTION * (200).
oursed rubble. Block in course,
(1) masl_ml'Y-"(z_g:;sedoo?)?ggs_um]?ricklaying- English and Flemish
Ashlar. String ‘co(‘:l ) o.f walls, in footings Wiﬁh qffsets, be.tween main and
iR g R t)d window openings and in .cn-cular pillars. Founda-~
cross walls, ab door anPlinth. Thickness of main and cross walls. Wall
tions and footmg_s'k and plugs. QOpenings for.tlmber beams, for doors
plates. Wood bEm i o, Flat, segmental, pointed and relieving brick
and windows. Corhelling: ! “Pond in arches. Small oblique arches.

ches.
sntres for sma,ll arc )
arohes,  Cants b, _Tixcavation. Masorry and coucrete foundations.
2) Foundations.—Hxcav on rock, good and bad soils. Well

¢,  Foundations ;
tI'] ne?im:'l rS: ttl%rz:;;gg out buildings from working plans.
oundatbions.

joi Fishing and scarfing. Iron
— Morties and tenon joint. ‘ : g. |
@ Cagp;l:hl;y- S)ifx(:lpﬁ;csmof and bridge ;Iarir;fz;;wsl)etall of joints.
straps an olts. e '
Fralll)les of timber

and iron combined. Door: B :
8 n Joists, eams an
4) Roofsand Floors.—Lerrace roofs and floors on j
joisgq) or iron girders and joists.

Bengal terrace roofs. Pitched roofs.
Conples. Trusses. Rafters, pur

lins and reepers. Roof covering. Ceil-

o brick, tiles, concrete, timber and gsphai)t;e Suﬁple

ings. Floors of I‘Zm‘ejoiuts’aud ? saoctions, Iron and timber parlins.
forms of iron roois

Ventilators.

(5), Bridges.—Nar
Setting ou

es of parts. Thickness of arch ring, wing walls,

t arches full size.

ines. —
N ction and maintenance.

(€) Roads.—Road construa

: : e of making large size detail sketches,
G will be laid oo o 1mp9rt8-n9u be made to buildings in progress, and
$]Great strest Visits of inspection Wi ; t out on the ground
" compégly dimensioned. i1l be submitted. Buildings will bi?l l;; °‘1eouted “ET e e
 mote books of & Wit,iv:;;is subject, Building drawingf W ex P
In connection
Drawing course.

2

&
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PRES.
10. Box Sextant.—Use of box se
angles to a horizontal plane. Measy
Interpolation. §
_ 11. Theodolite. —Common or ord;
lite. Measurement of horizontal and v,

12. Tra.versing.——'l‘mversiug with!
system. Use of traverse tables. Inter
table. 1

13. Curves.—Radius. Tangent pc
chords and offsets, (2) by anglesg at thg (.

14. Triangulation.—Measurement.'
condlfgioned triangles. Calcalation of vy
Satellite stations. Plotting and protrac,

/

SURVEYS 4N

4

to be prepared du

Nore.—The surveys need not be made in
whole of them must be executed during tgel:‘f'

Riyst ve
Printing, Geometrical Drawing, 8¢ B
Chain survey of about 5 acres, ’exec !\é
lines ounly to be plotted. Avea to be ¢ .
Conventional signs, in ink only. " | h
Plan of country introducing convent
Chain survey of about 20 acres, execy |
To be plotted and colonred. Rield book
Survey plan to be traced on cloth a
Survey plan to be copied toa cha.x’ng !
Chain and c¥upass survey of aboy .
Boundary to be traversed and plotted, 4 1
Chain and compass survey of" ’a.bo'uﬂ :
with plane table in the field. ~ Faip cop" '
book. A ‘
Plane table survey of about- ope sq1

fair copied.
—

Circuit of levels run in the field®%n 1
flying levels. : d_'a.r\\ .'?
Second ;‘

Line of levels, half mile lon ith I
the field, ou the chain and coxigx;::s?hs 1:
sheet. Field book. i

Line of levels along a tank hung ki
at every 660 feet. Field book. "

»  Line of levels along a canal or rivej}
not less than threé in number for g iy .
Line of 'evels, one mile long, with
the field for a road, railway or channe)
Field book, :
Heights'and distances from' meagy;
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REVISED.
. TIL-DRAWING. MARKS, s

ing i ts, scales,
i ing (; —Use of drawing instruments, sca
A. G'eo1 tnea.}lj Dr‘:mzi (ize geometry. Plans, elevations, and sections
simple problems in practical

i i g i i lans. Masonry
of simple solids. ; ~—Tracing. Copying plans. :
B. Building D:;wanmgd dgsc rging a,rchesa fOOtmgs‘Ji a:xv(ilngzlxxsdatﬁr;z
Retiila; bood, geng of frames, floors, doors an . Small
B e ot T e o
o sectizi!lx:o: bridges of timber, masonry and iron.
bnildings. . ]
of irrigation. 4 —Simplo pmblems.in.Mepsnmtgn.th;Il‘.alf?‘:g’ nolt;‘-
e, peimnsag dSson popimsie e,
guantities fr

imati work.
works. Plotting sections and estimating earth

|
2 4
=/ PRESENT.
Traverse with theodolite of about 150 ae :

filled in half with compass and half wigh, plan?;

* Contourmg' with the leve] g Piece of hill

Shading a contoured plan with pen.

Skading a contoured plan with brugh, , !j

Plotting curves from measurements made {

* Triangulation of from 5 to 10 Square miles,
ment and reduction of base. Calculation of gj|
Interior filling in as time permits. 2\

i
Possible

0/
»
;
4
|

¥ These surveys will be executed jf
9

.

<

L

g

d!i'
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REVISED.

DRAFTSMAN CLASS.
A

Geometrical and Perspective Drawing (75),—Use‘of drawing
lems in practical plane geometry. Plans,

i ts. Scales. Simple prob _ © g ‘
instrumen § el ol ry. Plazs

. ns and sections of simple solids. - : : i
:E;:Egn;erspective projections of geometrical solids and simple objects.

Free-hand and Model Drawing (75),—Ornamental outlines.
Appli'cation of elementary perspective to model drawing of simple objects.
C, Building Construction and Drawing (400).—

(¢)) Building Construction 125).—

aBONT, —Coursed and unqoursed }‘ubblc. Block in ecourse.
& . o Bricklaying. English and Flemish

L ges. Copings.
Ashlar. String courses. : - ] n e : .
bond. Bond at angles of walls, in footings th.!x of"fa(,ta, between main and
d window openings and in circular pillars Founda-

oss walls, ab door an ) ) .
:irons and ’footinn's. Plinth. Thickness of main and cross walls. Wall
i Openings for timber beams, for doors and

lates. Wood bricks and plugs- ‘ eam '
Evindows. Corbelling. Flat, segmentnl, pointed and relieving brick arches.
Bond in arches.

Centres for small arches. o
(2) I‘ounda.tions.——Excnvatiou. Magonry and C"”C”et‘ufollmlations,

Foundations on rock, good and bad soils. Well foundations?

(3) Ca.rpentry.——Mortise and tenon joint. Fishing and scarfing. Iron
straps and bolts. Simple roof and bridge frames. Detail of joints. Frames
of timber and iron combined. Doors and windows.

(4) Roofs and Ploors-—'l"e}-r;1ce roofs and floors on joisbs;,beams and
:oigts, or iron girders and joists. Bengal terrace roofs. Pitched roofs.
Couples. Trusses. Rafters, purlins and reepers. Roof covering. Floors
of stone, brick, tiles, concrete, timber and asphalte. Simple forms of iron
roofs. Joints and connections. Iron and timber purlins. Ventilators.

) Bridges.—Names of parts. Arch ring. Wing walls.

(2) Building Drawing (275),—T1'acing. Copying plans. Masonry
details : bond, gauged and discharging arches, footings and foundations.
Timber details : joints, roof-frames, floors, doors and windows. Iron

details: sections of cast and rolled beams, joints of iron roof-frames.

Small buildings. Minor bridges of timber, masonry and iron. Masonry
works of irrigation.

D, Machine Drawing
Sorew-gearing and valves.
columns. Cast-iron tanks.
from measurements. Drawing pie

E, Estimating (250) .—Simple problems in Mensuration. Taking out
¢ buildings, bridges, irrigation and other masonry

quantities from plans 0 :
d estimating earthwork. Calculation of the

works. Plotting gections an 1t "
weight of metal from plans and detailed drawings of simple machines and

of structural iron work.

(200).-——Riveted joints, bolts, screws and keys.
Pulleys. Spur and bevil wheels. Pipes and
Details of simple machines. Making sketches

ces of machinery from sketches,

L4

DRAFTSMA

W \

Nore.—Class instrneti i
ar}d Models. None g)ri:uj:gDG‘;:)llln(l:)t(:'ic(;inriey%
will explain the mode of construction‘of al
student will proceed to make the dmwin'l"
kept in view throughout the course is thabgp;,‘
men and not mere copyists. Lectures will
struction, in xllr'lstmtion of which models will \

Students will be sent out from time to B
are not required, but dimensioned sketches w
ing these gketches will be put up at the end of!
Whl'illl h:x"‘l‘ been executed. o Of':l ,

'he order in which the differe iontal 4
adhered to. Variety shuuldd)lﬁ i*;::-;‘iﬂ}*!\ilggtjaqtﬂ 14
be of.onu k.inul for a longer period t.hut{ t)n{:(-fm 5
Zl)ml:x;::x,lrl %[‘1\"‘\:"&) (hvu}l)wt.ﬁC.Ll Drawing may bg'!'

ac b Wt 4 o y 5 ol o 3
cm;ghvuutimi ing, while the afternoon might b;

I. Practical Plane and Solid Ge
ments. Printing. Simple problems &
plain and diagonal scales. Simple proh, ¢
polygons. Raduction of a recbilinetLi:‘W
Ellipse. Planes of Projection. R;e "
possible positions with respect to I:f“
elevations of straight line, cube, squa )
placed in any position. Plans and eqlev["?
in any pf_)siti()n. Sections of the a.bove(;
penetrating solids. Isometric projectior

_ 1I. Free-hand, Perspective and M.
lines from copies; decorative designg fd
perspective of geometrical plane and 8\
ob‘]cc‘ts, such as a table, box, &. Eleme \
drawing of simple objects. h
o1 Buildings.—Conventional colou
lines and shadows. Projection of shad 4
fo‘uudutinus, walls, segmental, pointedob
of carpentry, suen as joints, roof-f o
Details of roofs and foors, such as H
ﬂoovs'. : Details of iron-work, such as (;
roof joints. General dimensions of r[
buildings from models, specification o
nantities, and preparing detail an o
205(:. : e e a.b.‘:

IV. Earthwork.—Delineati

' % 10

ing walls. Gradients. Areas ofne:.f'tl‘iu“

tion of volumes by prismoidal formnla i
V.. Masogry Bridges.—Bridee fo

st.ructlo'n of piers, abutments, a,u?i Wix;l n‘

dimensions. Arches, segmental, elliptic




/)

.
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REVIBED. PRES|

filling spandrils. Face and parapei
bridges from models, specification, ang
VI. Timber Bridges.—Framek of
Trapezoidal truss. Joints. Snperstr)
models and specifications. Estimates
VIL Iron Bridge.—Wrought iroy
tion of plate girders; flanges, web,
Usnal proportions. Support of ends.
ture. Construction of braced girdel
iron bridges from models, specification,
q VIIIL. Irrigation Work%—Natnre'
lating works of an irrigation” system.a}
3. sluices. Canal falls. Locks. Inlu‘ﬁ—g?‘,\
2 irrigation sluices. Drawing irrigatiol
Estimating. | 4

f IX. Machine Dra.wing.—Rivetec"‘

1 Shaft couplings and pedestals, Pull
necting rods and cross heads. Detailf .
drilling machine, planing machine, &¢
X. Topographical Drawing.—(Co
Representation of ground by contours
shading.

PLANS AND &'

to be prepared d
Nore.—The plans need not be dras

First

Printing, one sheeb.

Scales, one sheet.

Practical Plane Geometry, four sl
Practical Solid Geometry, four sh
Masonry details, drawn in orthoy '

. : coloured, four sheets.
Timber details, drawn in orthog
0% coloured, three shcets._
208 Iron roof on cast-iron columnsg, g} '
&'

Tracing on cloth and colouring a
Free-hand drawing, six sheets,
Perspective drawing, four sheets,
Building, drawn from specificati
Building, drawn from actual mey
Earthwork embankment and cp ¢
Masonry bridge, from specifieg o
) Masonry bridge, from actual meg
Skew bridge, from copy.

Timber bridge, from specificatio

Second

Model-drawing, six sheetg,
Topographical plan.




B

PRES!

REVISED:
; Contotred plan and gections
Plate girder pridge, from model.
Plate girder bridge (or a pOrtion'
Taking out qnantities.
Braced girder, from COPY: .
Head sluice, drawn from model.
Oanal lock, from specification. =
Tank escape, from specification.
Tank distribution sluice, from 8pe
‘Hill-shading, one sheet.
Rivets and riveted joints.
. Bolts and nuts.
Screw threads.
Shaft couplings-
Pedestal block.
Brackets and hangers.
Pulleys.
Spur wheels.
Bevi! wheels.
. Fini clevation of a large build
TFinisbed drawing of a large mac

ments.
Potails of machine. .
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REVISED.

ARTISAN CLASS.

1. ARITHJETIC. v/ E

The Compound Rales, Reduaction, Vulgar and Decimal Fractions,

Practice, Simple and Compound Proportion.
Nore.—English fignres must be used, and the candidates must be acquainted with
the principal Indian weights and measures and the English Tables of money, of Troy
dupois weight, of Lineal, Square and Cubic measure, and of Time.

‘weight, Avoir
II. MENSURATION.

1. Deflnitions of the various ﬁgnregconcemeii.

9. Lengths.—Right-angled triangles. Regular polygons. Similar
figures. Circumference of a circle. Arc of a circle.

3. Areas of Plane Surfaces.—Rectangle. Parallelogram. Triangle.
Quadrilateral. Regular and irregular polygons. Similar figures, circle.
Sector and segment of & circle. Simpson’s rule.

4. Volumes.—Rectangular parallelopiped.  Prism. Pyramid. Cone
and frustum of a cone. Cylinder. Sphere.

5. Areas of curved surfaces.—Right circulgr cylinder. Right circulag
cone. Frustum of a cone. Sphere. Zone and segment of a sphere.

6. Iiuoen&neou-—Mea.snrement of timber, siuared and unsquared.

Norg.—Students will be required to calculate areas and volumes from actual measurs-
ment of ssmple objects.

III. BUILDING MATERIALS AND CONSTRUCTION.

A—MATERIALS.

1. Btone.—Varieties met with in Southern Ind s. Quarrying. Blasting
with powder and dynamite.

9. Bricks and Tiles.—Brick earth. Tempering. Moulding. Drying.
Burning. Firebricks. Roofing, flooring and drain tiles.

3. Lime, Cement, Mortar, Concrete, Plaster.—Properties of lime,
burning, slaking, mortar mixing, surki, concrete. Practical tests for lime
and cement. Plaster. Whitewash.

4. Timber.—Seasoning. Characteristics of sound timber. Varieties.

&. Iron.—Cast iron. Forms of wrought iron.

B.—~CONSTRUCTION.

1. Foundations.—Setting out work. Foundations for walls. Masonry
and concrete foundations. Wells. Excavators.
_ 2. Masonry.—Ashlar. Coursed and ancoursed rubble. Bricklaying
in English and Flemish bond. Bond af angles of walls, in footings,
between main and ocross walls, at door and window openings, and in
oircular pillars. String courses, cornices, wall plates. Wood bricks and




; "'

T e

Roof frames and
~ and windows. ‘Centres.

 REVISED.
gs for timber peams. Brick arches, gegmental, flat, and

for small arches. Masonry bridges.
.—Mortise and tenon joints. Scarfing. Bolts and straps.
Trussed beams, 'Doors

3

W8, Carpentry.—VoT RN
their joints. Dimensions of parts.

4. Roofs and Floors.—Terrace roofs and floors on joists or beams and
joists. Dimensions of timbers. Pitched roofs. Rafters, purlins and reepers.
Simple iron roofs. Floors of stone, brick and concrete.

oof coverings:
Fire-proof floors.
neat dimensioned hand-

Note.—Btudents

sketches.
Iv. PLAN-DBAWING AND ESTIMATING.

1. Preli —Simple practical ‘geometry. Scale. Connection

petween plan, clovation and sections.
92 Buildings.—Modes of spreading weight over foundations. Bond 8t
&o. Details of foundations. Thickness of walla

Jos of walls in footings, &
angles - Details of carpentry, such as joints, roof frames,

3 {ldings. Arches:
d DuSlCRER Dotails of roofs and floors, guch as terracing, roof

d windows:
it roof joints. Hstimates for simple buildings. Current

will be constantly practised in making

_Areas for earth work sections. Estimatior; of volumes-

3. Earth-work:
4. o.—Piers, abutments and wing walls, with rules for their
: ontal arches. Rules for vise and thickness of arches.

dimensions. Segm -
Spandrils. Estimates of quantities.
 Nore.—Students will be practised in making neat practical dfmwings to scale from
notes or specifications. Drawings may be in pencil, and no coloring 8 requirtd,

™
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