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TAW, (EDUCATION) DEPARTMENT

No. 1018, 11th July1921
- College of Enginecring, Madras

Revised syllabus for the new Subordinate class—Approved.

‘
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Reap—the following paper :— . L 477
5 v ' e 4 : ‘ :
: Letter—from R. G, GrievE, Ksq., m.A., F.R.GS., ML.c, Acting Director of Public
Instruction. Wy : .
To—the Secretary to Government, Home (Education) Department.
Dated—Madras, the 27th March 1921. . , i} i
L Nao-5114/90, g ‘ : |
In continuation of my letter Ref. on Cur. No, 5114, dated 12th March 1921, I
~~ have the honour to submit for the approval of Government a revised syllabus for the -
-new subordinate class together with a copy of letter of the Principal, College of
Engineering, Guindy, Ref. on Cur. No. 340, dated 28rd March 1921, :
i AL ) . 1 ” 1

' ENCLOBURE\'
B‘RANCH T
S?BORDKNATE Crass.

., MatheMaizbs. /

*  Arithmetic.—Labour saving methods in computation. . Use of decimals in preforence to
. vulgar fractions for practical calculations. Contracted multiplication and division. Evaluation
of simple surd forms. Limits of error., Use of logarithmic tables. Graphical solation of

simple arithmetical problems. .
Mensuration — Area and perimeter of plane rectilinear figures. Area of an ellipse, a circle,
a sector, and a segment of a circle. Circumference of a circle. Length of an are of a circle.
- Aveas and perimeters of similar figures. Area of an irvegular plane figure by mid-ordinate rule -
. ond Simpson’s 1ule. Surface and volume of prism, cylinder, pyramid, cone, sphere, ring.

. Surface and volume of frusta of prisms, pyramids, cones and of szctors and segments of spheres.
Volume of prismoids: Surfaces and volumes of similar solids. Volume of an irregnlar solid by
Simpson’s rule and by plotting ordinates representing areas of cross sections. Volumes of solids -
by weight of displacement. Hstimation of areas, volumes, and surfaces from actual measure--

‘ments of objects. , _
. Plane Trigonumetry.—Measurement of angles in degrees and radians. Definitions of the -
‘éﬁgonometrieal ratios of an angle and graphical determination of their values. Setting out
~angles from values of sine, cosine, etc. Relations between ' trigonometrical ratios of comple-
entary and supplementary angles. Graphs of trigonometrical ratios. © Functions of compound -
x§gle&;. HEasy identities and equations, Graphical solution of equations. Relations between the -
des and angles of a triangle. Use of tables of natural sines, cosines, ete., and of logarithmic
. sines, cosines, etc. Solution of triangles. Applications to heights and distances, ete. Lengths
of the radii of the circumseribed, insoribed and eseribed cireles of a triangle in terms of the sides.
- Areas of regular polygons. Areas of a sector and segment of a cirele. : _
Algebra—Factorisation: Simplification. - Rules of indices. Hasy' problems lea‘ding A6
- simple and quadratic equatiord Determination of constants in equations of known form such
asy =mx +n, y=ax®+bx + o Arithmetical Progressibn. Geometrical Progression.
i t ~ : 2

Graphs of simple functions such as y.= mx + n,.y = ax? by +ecy i %,y= (x—a)
(x~—h) (x —¢). G.raphicél solution of equations and problems, and graphical determination of
- maximum and minjmum values. ~Plotting observations. - Probable intermediate values. i)
- _G’eom‘etry.-.— inscribed, eseribed and cireumseribed ecircles of a triangle. To describe the
following regular polygons (1) on a given base, (2) in a given circle, (3) b,bgut a given circle :—
(@) square, octagon, (b) equilateral triangles, hexagon, (¢) pentagon, decagon. The inscribed
- and circumscribed, circles of regula?oly‘gops. , : i




_given base, (2) I a given circle and (3) about'a given circle.

¢
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: . rﬁona.l to two given strq.ig-ht ,
I To find a mean proportional
to a given triangle (1) on'a

; W

I S

ional division of straight lines. ¢ ] prop

linesPr?lI‘): 1;;9111(:;1: fourth proportional to three given straight hn?:r
to two given straight lines. To describé a trigngle  equiangu

s—1If a straight line is drawn parallel to one side of the

i : . two triangles are

triancle it divides the other two sides proportionally ;and\ i&hethconzﬁ}s:érself tﬁo t:?‘;fi ; :gles
e lar, their corresponding sides are proportional ; an e ol L e pee
iqulangu:rll‘,ole of the one equal to one angle of the other and the side ‘ (

ave one ang to : -" |

] ional, the triangles are similar. . : ‘ S
Pr OP(rJIfltllOna ;s. of similar triangles are proportionalto the squaves 0.1(11 cqlrﬁox;géggd fsulis; sidég
int nale&];?actor of an angle of a triangle divides the opposite side 1 bio lée.
inter

Proofs of the following Theprem

containing the angle, and likewise the external bisector externally. j

i i by astraight line which cuts the base, t
o vert_ica(ll ai)ngglseoiigegrxo%n%}}: tfiin};llzecit: deq?l);l to @hegregtang.le Qonﬁainedlby the seg:r
rectangle i)niﬁl;etogither with the square on the straight line which bisects t 0 ang e. v
ments of the ba rtical angle of a triangle a straight line is drawn perpepdicular to t]f b?}ig
th Iitirg;ietggn%:infg by fhe'sides of the triangle is equal to the rectangle eqntqmeq y the
e rect

perpendicular and the diameterof the circum ecircle.
BRANCH II.
ENGIINEERII\‘G.
i Drawing.

(1) Free-hand and (2) Model Z{rauﬁ(zéqe.l;()rnamental outlines. VAppli‘cation of’ elementf.mry
‘PerSPeCEigv)e fffe;?;%:}cg; ag“lar;oginc;f.ial)) eP?*..agtz'cal. PZcTne Geo.m(i\ti-géngsleJ;}en:::Zm?:&%imz n%eai:g%
e triﬁglzz; qu’%ilrzli}):f’s: }qlnzlggg:é I;(;gg%isséribe@_ﬁgl}res; Proportion‘aﬁiiﬁs dzmdf
:Legnll:s ,r (j}&t;;sgof plane']t‘"i.gur;s. Plane lCuryesl;aljgrgé)}fif,e gﬁfﬁ 33;{[ eI;’I-yperbola,, é 0 % o
e b Gy P s i o ot e
f&fgggtis?ﬁfziessi.m}éliin;% %iéb;le:ﬁsr:f %r?:efgelnet;‘ation of solids ; Is‘omtatrie Projection ; Hlements

of Perspective. \ i ; a4
hi ; ili le and supply additional views ; Draw-
1 Drawing~Ability to copy aceurately to sca ‘
ings ?)éasi,;:::ge rﬁlz;?hni‘zxe parts from sketches; Ability to supply Some idea of vthe proportions of
;ﬁg more simple machine details such as bolts, nuts, keys, cotters, etc. :

; Sk B i
Building Drawing.—See note to syllabuses on Construction and Hydraulic Engineering
Building Drowing end Hydraulic Engineering Drawing and Es_timut_ing.—é%ﬂ :g;z;le tti(:)a;h;fﬁ
h bjects will be] given during the courses of lectures in which Mechanical Engineering,
in these so !

= ti R t Marks wi e allott db the ollege for the draw: g wWo k done by
[—]ydrau 1c Eng neering are respectively &'Ugh 5 Ia rill b e y Ci g rawin I'}
g pal | g'_ ] —
students durin these courses. A paper w1 also be set in ea ch of the above thres branches of drawin

[Note.— Machine Drawing,

2. Applied Mechanics.

i . Eneineering Materials ; Stress and Strain ; Modulus: of
Mechanical Properties of Engineering als; £ ; 5 M
Elastioitly)- E(la:sﬁac Limit ; Ultimate Strength ; Fact(c;r olf Saﬁetg‘voicni Wgzl;;ﬁli:l%;lrisri o
9) Stati d lications to structures; Coplana rees ; E ram, Triai
nd POE;;oiti?c%‘gsceszfpﬁpplications by graphical methods to simple frames with Pin joints,
a \ ’ &) ;

ind pressure on roofs. o :
i as"%a?ﬂi:n?z(;targvé%ud% of Beams; Bending Moment and Shearing Foree ; Sections ’
9) - .

Ny ; d d.
T St((ezl) aéltrl:tv'so ?cmd columns ; formulze of G(;;:dcf)nsin(fit Euler.
i Sh d Torsion ; Strength of Shafts. : i
((g)) %ﬁg:n%are;ragﬁlication of theory in design of sma]l bridges and arches ‘generally‘,.

ining walls and dams. i | R gt
Iet@mm(%)wﬁ’m:sni?ple of work ; potential and kinetic energy ; OentMug Al oL
: ; 3. Construction. ;
Materials.

(1) Stone —/V‘arieties met with in Southern Indi}e:.- iQléarrying. Blasting with' powder
i . i ‘ stréhgth and weight of stone. ; . ol
=1 dy}'lgmll;:;'ck? ;;;S%%s.fgsiﬁzgiarth, gTempering. - Hand and machine moulding. Dry&
ing P(;m)*n'ing in clainps and kilns. Hoffman’s kiln. Coloured bricks and tiles. Presse
ing. ,

bricks. Roofing, fiooring and drain tiles. Fire bricks. = Average strength and weight of brick.

-Characteristics of good bricks and tiles.

\
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In intermittent and running kilns. Slaking. Mortar mixing.  Fat and Hydraulic limes,
% Portland coment manufactured in Hngland and in Madras. Hydraulic' mortar. Surki.
o ' Concrete. Practical tests for limes and cements:  Strength of mortars and concretes. Plaster

and plastering. Pointing. White and colour ‘washing.

servation of timber, Varietics of timber used in Southern India—teak, sal, erool, karimaridoo,
padowke, vengay, benteak, aynee, red and white cedar, rose-wood, ecasuarina, mango, palmyra,
. cocoanut, bamboo.  Strength and weight of timber. Characteristics of good timber.

(9) Metals —Tron Ores, Smelting. Grey and white pig iron. Castings. Pipes and
columns of cast-iron.  Chilled castings. Strength of cast-iron. . Brief description of the manu-
facture of wrought-iron. Forms of wrought-iron. Galvanized and corrugated irow. Tests and

_a Strength of wronght-iron. Rivets and bolts. Punching and drilling holes. Rivetting, Cutting
gi’plates and bars. Welding. Steel, hard and mild. The Bessemer process. Strength of steel,
# Copper. Zine. Lead. Tin. Alloys. Soldering metals. :

(6) Paints and Varnishes—Ingredients of paint. Litharge. Turpentine. Linseed oil.

\

Papering. Putty. Glazing.
G /

Design.

- (1) Masonry —Coursed and uncoursed rubble. Block in course, Ashlar. String cour-
ses. Copings. Bricklaying. English and Flemish bonds, _Bond at angles of walls, in footings
with offsets, between main and cross walls, at door and window opening and in circular pillars.
Foundations and footings, Plinth. Damp proof course.' Thickness of main and cross walls,
Wall plates. Wood bricks and plugs. Openings for timber beams, for, doors and windows,
Corbelling. / Flat, segmental, pointed and relieving brick arches. - Inverts. Centres for small
arches. Bond in brick and stone arches. Small oblique arches, Enclosure walls. Buttresses
-and counterforts. = Retaining and breast walls. Scaffolding.

% . (R) Foundations—Bxcavation . ~Masonry and concrete foundations.’ Unequal settle-

- ment. Pressure on soil under foundations, Foundations in rock, good and bad soils. Piles,

Coffer dams and caissons. Woll foundations. Brick and iron wells. Mode of sinking wells;
Patent excavators for well sinking. ‘Setting out buildings from working plans.

(3) Carpentry —Mortice and tenon joint. Fishing and scarfing. Tron straps and bolts,

Roof and bridge frames, nature of stress in ' the different members. Details of joints. - Frames

_ of timber and iron combined. Trussed beams. Timber floors. Stairs, designing and setting
out. . Doors and windows. Centerings for arches. Striking centres.

(%) Roofs and Floors—Terrace-roofs and floors on joists, beams and joists, or iron girders
, : and joists. Bengal terrace roofs. F ire-proof floors. Brick arched roofs. Pitched roofs,
. - Couples.” Trusses. Rafters, purlins and reepers. Roof coverings of thatch, tiles, slates and
; .shingles. Qeilings. Floors of stone, briek, tiles, concrete, timber and asphalte. Simple forms
of iron roof. . Use of tee, angle and channel iron in compression, and of rods and flat bars in
tension. ‘Joints and connexions. Shoes rivets, bolts. Iron and timber purlins. Brackets,
‘Patent 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.

AN % #

- P ' (6) Roads—Road construction and maintenance. :
' (7) Reinforced concrete.—Simple designs, lintels, slabs, T, beams, columns and sir‘aple
foundations. / #

[Nore: —The above syllabus connotes Building drawing exercises, designs, and estimating.]

% ; e | 4. Hydraulic Engineering. :
o) Hg/drosz’até‘cs.——Hydrostatio laws.: Prossure at a lpoix;t and on- a surface. Fqual
transmission of pressure. Atmospheric pressure. Syphon. Specific gravity. Flotation,
(2) Dischirge from Owifices and Notches—Small orifices. + Velocity of discharge. Co-
efficients of velocity, contraction dnd discharge. 'Rectangular orifice and notsh. Triangular
- motoh. Velocity of approach. Submerged and partly submerged ' orifices. Submerged notch
 (B) Practical Cases—Tank weirs. Drowned weirs, Gauging weirs. Anicuts. Sluices :
head, under, lock and tank. Modules. '

(4) Drscharge under Variable Head “Free discharge 'frqfn prismatic vessels. Time of
emptying or filling locks. Discharge from one prismatic vessel into another.

. (8) Flow in Pipes.—Fluid friction. Velocity in pipes. Virtual slope. Discharge. In-
" ‘clination of pipes. Pipes nut running full. ; : : . %
 (6) Flow in channels—Sections for channels. Co-efficients. Discharge of channels,

‘Practical data. Channels of minimum border. Falls. '

e | WIS T (o T Teeaga s 0 3

L (8) Line, Cement, Mortar, Conerete, Plaster—Sources and properties of lime. Burning

£ ’ (4) Timber—Growth, F elling.” Seasoning; natural and artificial, Conversion. Pre- -

Mixing - paint. Painting . old and new work. Wood oil. 4Coal" tar. Distemper. Varnish.
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S5 (7) Rivers.—Cross sections. Measurement of velocity and discharge, Flood discharge | SR Sl ; ) , ; ¢ ; 3
from catchment basins. Bends. Regime of rivers. ; ) (AT AN e S S 7 : Braner II. . ; A
(8) Storage aud Distribution.—Irrigation, 'navigation and town supply. ~Rainfall. . ’ Eaiinsrinh . -
Supply from wells, rivers and reservoirs. : _ ; i e ] i ; 4 v j G
(9) Masonry Works in Irrigation Projects. . o : : T S ~ .Applied mechanics i 47 > ?3}2)12)5”
" (10) Canals and Channels.—Irrigation in deltas and elsewhere. quply from rivers., - e i - Geometrical drawing ... .., 200
Storage in tanks. Capacity of channel. Limiting velocity. Surface fall. Side slopes. Align- ; : Freehand and model drawing ..., .. iy e R e Al
ment. Cross drainage. Navigation canals. ‘ ‘ O R Y § L Bulld_mg dr‘aw'ing and estimating sl s 300
(11) Tanks.—Isolated rain-fed tanks. Tanks in groups. Tanks supplied from rivers or ¢ : ; gl[achln_e drawing R 150
streams. Catchment and capacity of a tank.  Irrigating duty of water. Tank bunds, puddle | ,‘ ' : Cmvey}ng v T A ()1 o) i
walls, revetment. Surplus yweirs. Tank sluices. Ulosing breaches. S » ﬁm,dSt; L“f,"’loﬁ o B e 950
i _ 7 3 , ; raalic Hn ; \
5 (12) Sanitary Engineering.—Elementary knowledge of water-supply and drainage 0 o kot Mgchaniczl Efgl,?s:;%gg Mt fgg
Bystems. ‘ , ‘ Jen ; ; A j
. "Nore.—The ahove syllabus connotes Building drawing exercises, designs, and estimating. ] . g,m lf‘o}110p$ ol i o i a7 e )
" Nors.—TI . Jetens ‘ : | ysical exercises 150
,. ; o l 5 3 : \ j: { ! 7 . ——
, 9 Mechanical Engineering ‘. . 4 ‘ _ Poesl & 2,500
(1) Transmaission of Motion and_ Power.—Shafts, couplings, clutches, pedestals and wall : ' S
fixings. Belts, ropes and pulleys. Telodynamic transmission. Toothed, gearing, spur and S gl s ) , Grand total ... 8,000 A
bevel-wheels, rack and pinion, worm gearing. Cams. Examples of uses of above in ordinary ' D i
machines. . SO ; % ; 4
(2) Boilers.—General description and management of Cornish, Lancashire, vertical, loco- Dlstrlbutl?n B dunng .the i s hortiate, Ulgss
motive, flash and water-tube boilers Feedheaters, econemizers, superheaters and other acces- : [ :
-sories and mountings. ! ) First year. ; Second year. : Third year. - \
(3). Steam and other Heat Engines.—Description and method of working of stationary § ; ! e 5 Bl i ; / T Exami
and locomotive engines. Steam turbines. Gas and oil engines. HFngine accessories and - A g ' & r e el ) Bltion) || PRtmall il i Practical, { nation,
details :—condensers, air and circulating pumps, cylinders, pistons, slide valves, governors, fly i ; :
wheels, ete. . Branca I. :
(4) Hydraulic Machinery.—General "description of ordinary forms of force and centri- : : Aeiiriotic TRl gk i 50 e L ‘
fugal pumps, pulsometer and rams. = Water wheels, parallel, ontward and inward flow turbines- ‘ - Mensuration ., Al i 60 s 50 S it
- Presses and rivetters. Hydraulic transmission of power, accumulaters, valves, ete. 1 : ilri%%nometry A R B . 50 . 10 ¥ i
: : \ ) e e A 4 i cl e 3 A v
1 (5) Machine Tools and Mechanical Mamipulation.—Cutting. of metals. Surface plates, ,'Ge%me’ﬁry i b - Do o 50 . ’ -
callipers and gauges. Arrangement of drilling, shaping, planing, slotting/and milling machines. { PoRg ) - oy oo HEE NG 3o
Lathes, turning and boring mills. Punching and shearing machines. : | B« ks e Total .. b e ‘ 309 __’
[Nore —The above syllabus connotes all Machine drawing-and design.] i ! e S ERG / :
i ! i Appligd mechanics .. .. - .. 25 251tk 25 Mo 50 100
6. Surveying. RS : ; geometrjcul élrawinlgd.. i 25 25 25 75 i 0
g ' A : reehand and model drawing 50 60 o i A s
(1) Chain, Compass and Plane Table—Ordinary surveying with chain, compass and Building drawing .. - .. .. 42 o el £ 80 (4 75 %
plane table. Inaccessible points, obstructed lines, use of optical square and cross staff. s”ﬁi‘i,i;“ﬁf,‘”‘“g, SR 1;2 o . 133 ?0 100 2o
(2) Level—Manipulation and adjustment of levels Levelling. Contouring. C a7 Comstruchion. .. (. .. . % ” - i 20 75
o ; ; ; ; ; o g. ‘Lross ! foo /draulic Engineeri el £ i 25 50 :
sections. Use of Abney’s level, clinometer and ghauttracer. Setting out gradients for rail- ; e ﬁg’gﬁ::iGZI ﬁlﬁé?ﬁile?ilfg Ll s 25 25 - 75 : .%5 Ty
ways, canals and sewers. ‘ ; . ‘Workshops Sl 100 i 100 0 i 100
) (3) Theodolitg.~Use and adjustment of theodolites. Simple triangulation and traversing. i S e e ' 504 L T e Abinl ’ i At G
Gale’s system. Setting out straight lines and curves in the field. Heich i ’ e Total .. 500 275 £70) 2 425 . 425 400
1eights and distances, o -

including curvature'and simple refraction. Simple stadia measurements.  Grand total 3,000
; v 3,000,

(4) Topographical Dyawing —Conventional signs, map drawing. Representation of ; '
ground by contours. _Sections on contoured plans. TLiocation of dams, roads and railways on : /
contoured plans showing cuttings and embankments estimation of areas and volumes. : ' . / i ‘ ;

GENERAL DISTRIBUTION OF MARKS, j o o '.;aer_m._ 1018, Law (Education), dated 11th July 1921.

SuBORDINATE CLass.

The Government approve the revised syilabus for the new Subordinate Olass
in the College of Engineering, Madras, submitted with the Director’s letter read

é : ' -above. ; ,
Brancr 1. / y : ; ‘ : D :
: (By Orxder of the Goovernment, Ministry of Education)
Mathematics. : j . ' i
Arthmsts Maxrxs. N ' < R. Ramacaawpra Rao,
rithmetic ' ' 50 1 R : Secret,
Mensuration ... ... i . 103 _ _ g N ecretary to Government.
Trigonometry ... e : A S | ‘ v ‘ Rl .
élgebr: e S ST 100 G i : ‘ i
eome 8 : ‘ ’
i ; 100 : : _To the Director of Public Instruction.
' , e Aoh s e ,, Public Works Department. : '
Fotall ! 500 A ‘ _,. - Publicity Officer. A o ; e
(] Y Gkl ity i _ ~Bditors’ Table. : \ g ¢ DAL 2
v > ik s 2 i A \
l . . i ;
o
,/ > 7 ) N }
3 i ¢ e : /e &
- ,




Law (Epvoatios) DEPARTMENT,

l B ' NOTES CONNECTED WITH G.0. No. 1018, LAW (EDUCATION),
i i i . DATED 11ra JULY 1921 ' :

[Surircr.— Constitution of the Subordinate Engineering service.]

PuBLioc Works DrparTMENT,

In paragraph 16 of their letter No. 441 E.A., dated 16th July 1920, on
~ Pages 9 and 10 of G.O. No. 1284 W, dated 21st August 1920, the Government of
"*Q;,A%India authorize Local Governments to proceed with the formation of a new subordinate

" service, the initial pay of which they state should be not less than Rs. 60, They
consider it very-desirable that the service should be organized on a time-scale basig
with strict efficiency bars at suitable periods of service. They also state that the
qualifications for admission to the service should as far as possible approximate to
those at present required in the Upper Subordinate Service and that the course of
traming at the engineering institutions should be revised, if necessary, to ensure that
men with suitable qualifications are available for appointment.

B 2. At present, Executive Lower Subordinates start on a pay of Rs. 30 and rise

 § ; . : to a maximum of Rs. 80. The service is
k | Rs. 80, 85, 40, 45, 50, 60, 70 and 8. divided into 8 grades * on fixed rates of
: pay.  Draughtsman lower subordinates also get the same pay, and a few of them have
| e / el the chance of rising to the upper subordi-
0 1 1 : g pper subordi
. ‘ _ t (i.e.) head draughtsmen in (41'1'0 e offices nate grades, mainly up to Rs. 150 .
These rates of pay were fixed in 1913 but even then gave rise to intense dissatisfaction
among the lower subordinates who submitted memorials for the improvement of their
pay aud prospeets at various times as' shown below :—

: Date of receipt.
» o (1) Memorials from certain draughtsmen lower subordinate . January and February
: 4.

3 / e AL ' (2) Do. do. ~.. September 1914,
. | (3) Memorials from lower subordinates employed on executive
) ? ) work 5 1914.
| e : (4) Memorials from lower subordinates of the II Cirele
employed on executive as well as drawing work ... May and June 1917,
(9) Memorials from draughtsmen lower subordinates of the Gl
| : ( and VII Circles ... ¥ ... January 1918.
el s - i3k (6) Memorials from lower subordinates of the department
; j \ | A employed on executive as well as on drawing duties ... March 191§ to Febra-

ary 1919.
(7) Memorials from draughtsmen lower subordinates of the

VI Circle ... ... December 1918.
(8) Memorials from lower subordinates 2 ... March and April 1919,
(9) Memorials from lower subordinates, ITI, IV and VI

Circles ... - November 1919.

(10) Memorials from lower subordinates, I Circle : <+~ June 1920.
‘} ~ In G.O. No. 486 W., dated 8rd March 1914, the draughtsmen lower subordinates
-~ “were told that it was intended to examine the working of the reorganization in a few
months and that the memorials would then be taken into consideration.

The Executive Lower Subordinates were told in G.0. N 0. 25438 W. , dated 23rd
December 1914, that their requests were receiving consideration and that orders of
Government thereon would be issued in due course, ' ;

: In eonnexion with the examination of the reports received from Superintending
- Engineers on the working of the reorganization schemes introduced in 1918-14, 1t
was considered that there was g strong
case for reorganizing the Sub-Overscer
establishment I but owing to the financial
stringency due to the war, the proposals were ordered to lie over. All memorials
received subsequently have also been lying over.

In reply to a question in the Legislative Council in April 1919, the Government
admitted that the examination of the earlier memorials disclosed a prima facie case
for further reorganization but said that proposals to that end were held over owing-

% Includes both draguhtsmen and Executive
Lower Subordinates.




2  Nomms 10 G.0. No. 1018, Law (Eovoarron), 11ra Jurx 1921 Norss 10 G.0. No. 1018, Law (Evuvoarios), 1lra Jury 1921
to the financial stringency due to war conditions. It will thus be seen that the
lower subordinate establishment has had a real grievance for the past 8 years in
Tespect of their pay and prospects. The reorganization which was obviously necessary

The Director of Public Instruction may be requested u.o. to give effect to the

proposal already approved by Government and to submit the revised syllabus promis-
~ed by the principal. :

has been thus lying over for years and has created discontent which should have ‘ KA 1299 T 9 MR oo
been met much earlier than 1920. For this reason it is considered that as has been AL o B oo Bl Qo Bauanmss o Ouagcater LT . ll
W H._923-12.90. | done in other services, the present T R. RamacHANDRA Rao—18-2-21.
' recrganization should be ante-dated. ; » ;

4. The course of training for lower subordinates in the College of Engineering, gt OrricE of 1HE DIRRCTOR 0F PUBLIC INSTRUCTION.
Madras, extends over three years, and for upper subordinates over four years with an The principal has promised to let me have the revised syllabus by the 23rd
additional year of practical training on works i the department. The qualifications i instant. ; :

: d ; .. | of the subordinates of the future, should.~, ' ' R. G. GRrigvE —15-3-21.
i a%;id_ therefore their payjshould also approxi it iy stated, approximate to thoso a&:j ‘ h :

W.H.—23-12-20. present required for upper subordinates. ; ‘ Home (EpucaTioN) DEPARTMENT.
The first point to be considered therefore . S ; :

18 in what respect the course of training in the Engineering College should be revised. Hrom e Directriof 1 “bgl,; ﬂ{"i;mc;ﬁ“;g’ Zf‘a’ 4 NoualLiatly daad
It is proposed to so alter the course of training as to make it approximate to the : ; T et e :
present course of training for upper subordinates, with only this difference, viz., that- The Director of Public Instruction has submitted a revised syllabus for the new
the course will in future extend to four years instead of five years as is the case ; A = 'subor_'dmate class. The remarks Qf' the Chief Engineer may be 1“"_“6‘1 w.0. 10 tk}e
with upper subordinates at present. The new course will consist of a three years’ _ first mstance as to Wh.ether the revised syllabus submitted by the Director of Publie
course 1n the College corresponding to the present course for upper subordinates, the ‘ Instruction will be suitable. ;

| fourth year being spent on practical training in the department partly on works ; : K.A—7-4-21. 8A —7-4-21. C.R.—14-4-21. R.R.—22-4-21,
A I and partly in the drawing office, as the drawing staff as well as the executive TR TRE, ’

| staff of subordinates will be recruited from this class. The students may be Pusric WoRrrs DEPARTMENT.

~given stipends during the fourth year as is now done in the case of upper- subordi-

nate students under training. This question will be separately referred to the Home
(Education) Department for early consideration in consultation with the Director of
Public Instruction and the Principal of the College of Engineering.

W. Hurron—28-12-20.

Submitted. The existing syllabuses for the upper and lower subordinate classes
will be found on pages 11 to 16 of G.O. No. 517, Home (Education), dated 4th June
1913.

2. It is submitted in this connexion that it has also been decided to constitute a
_class for the training of ¢ draughtsmen’ in future, in the College of Engineering. It
will be seen from the extract of the notes that ¢ draughtsmen’ students should

= . . F ,‘q‘ .
L P. e ; HOM: (; EDUC:TIO;) ]}JII-SPARTMEZT-' _ ; A be taugt?t (ii[_l tktl;e ci)liege fAOEta periodl eotii? It:wotk}lfiesax('i ﬁ}aogr;g cvgg:lk}s :hshsetla(ielﬁl:hg niil;g
e Director of Public Instruction may be requested u.o. to offer his remarks in new subordinate class. er completing college ; : ‘
eonsultation with the Principal, College of Engineering, in regard to the question ‘ students should be posted for a year for px%etical training on works and given
raised in paragraph 4 of the Public Works Department note above for the revision of : stipends. - The revised syllabus for the new subordinate class forwarded by the
the lower subordinate course in the College of Engineering, Madras. Principal, College of Engineering, will therefore have to be modified where necessary
K. A.-——27-1=21. C. RAMANUJA ACHARIYAR—28-1-21. to suit both the purposes.
: S.J.—7-5-21. A.SN.—7-5-21.
Osrice oF THE DIercTor oF PUBLIC INSTRUCTION. Vide portion marked A abozve. : i el
' From thenote A on page 2 ante it appears that Secretary contemplated the
i :{;% ilZo: 33, gateéit:lst ngar!/'l?Zl. e . -draughtsmen ta.killllg the sam; fi)m; ye%:s (z;)lglse i;ls 11;;};6 ez;ac::lvoef stl;féogéilll?:;egé g
ave spoken rincipal about this. e points ou e old upper 3% - 1f the draughtsmen are only to attend the first two years , 1t will be
subordinates had four years in the college, while the subordinates now will have only : ' necessary to aSkgthe Principal of the Engineering College to prepare a syllabus for
three, and that it will be impossible for the new men to go through the full upper ' ' al showing how this work will be divided over the three years.. If this is not
subordinate course having a year less and being men of similar. qualifications to the 32?:,“;1; might bg that the instruction which would be of most use to draughtsmen
old class of men admitted to the eollege. The principal has promised to consider,s s e uld be given on the third year’s course which they would not attend.
the question ‘;lf B re\{)isedlsyllabus and this, I take it, is the action which the Chief\ / ] ') It WO?lld be better, if it would be arranged, for the draughtsmen to have a special
Engineer wishes to be taken. throughout except perhaps for the first year.
: R. G. Grieve-—30-1-21. : v b J. S. WESTERDALE—9-5-21.

Since the note dated 23rd December 1920 was written it has been decide_d ‘ n
communication with Financial that we should revert to the old s_ystem of . training
- draughtsmen as draughtsmen and give them a draughtsman’s certificate and not an

Law (EpucaTioN) I)EPARTMENT.
Attention 1s solicited to—

(1) paragraph 9 of the Government of India Letter No. 979, dated 10th Janu

, : . i bordinate’s certificate.
ary 1919 on page 5 of G.O. No. 1464, dated 25th November 1919 ‘ _executive su . . ) ; ; ¢ by ;
: (2) pzﬁ'aggraph 9 of letter from the Principal, College of ’Engineering, RiCl , ~ Mr. Cartwright did not anticipate any difficulty in arranging for the training of
No. 895, dated 27th February 1919, on page 8 of the Government order, and these men—vide extract of notes connected with the creation of a new draughtsmen
(8) paragraph 9 of the letter to India No. 1465, dated 25th November 1919. . service. : T :
Please see also pages 22 and 23 of notes to the above. : / . T suggest the revised syllabus be referred back to the Director of Public Instruc-
The recommendation of the Public Works Department Reorganisation Committee : : ‘tion with a copy of note and he be asl]iledf if the éewseal(lltssgllglﬁst:il:l;ﬁli)ii::ltergd and
that the period of training for suborcinate students should extend over four years g if 50 in what manner so as o permit the future draug mbe Pl T w {ﬁars
including one year of practical training has been considered and accepted by this ; ; ‘course of the new subordinate class or whether 1t would be advisable to train these
Government. 4 i draughtsmen students in separate classes under a separate syllabus.

W. Hurron—17-5-21.
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Td Nores 70 G.0. No. 1018, Law (Epvoariox), lizgn_ Jury 1921

e kN Law (Epuoarion) DEPARTMENT. '
~ Submitted that the file may be sent u.o. to the Director ‘of Public Instruction .
and he may be requested to offer his remarks on the question raised in the Public
Works Departiment - Secretary’s note above. If ‘he -considers that the future

~ draughtsmen students may be permitted to undergo instruction along with the new

subordinate elass students for the first two years, he may be requested to have the
syllabus revised, if necessary, in consultation with the Principal of the College of
Engineering and to submit it to Government as early as possible. :

“UKA=23-5-21. - 8/Al—23-5-21. C. RaMANDIA ACHARIVAR—25-5-21.
: ' R. RAMACHANDRA Rio-L315-9]
U.0. No, 302, dated 29th June 1921. ' | 0
I have discussed this question with the Principal of the College of Engineering.

The period of training of the dranghtsmen class proposed to be established should
depend largely upon what is expected of the draughtsman after the completion of his
training. If it 1is ‘intended to turn out men who can draw and trace well from
sketches and details supplied to them, but who "are not expected to design on their
own responsibility, it is considered that the period of training, viz., two years in the
college and a year’s practical course, will be sufficient. If, however, it 18 intended
that students should themselves design, the Prinecipal is strongly opposed to the
formation of a class with this object in view. He does not consider that it 1s possible
to give adequate training in the time proposed for the course.

In any case, it is advisable to keep the draughtsmen’s class separate altogether
from the new subordinate class, although it may be possible for students of the former

class to attend some of the lectures or classes of the subordinate class.

As there is little more than a fortnight left before the reopening of the college,

_ the Principal requests that orders may be passed on the revised syllabus as recom-

mended by the Board of Visitors, last January, and now under the consideration of
Government. It is impossible to have the current year’s college calendar printed
until orders on the revised syllabus are received. G ,

1t is suggested that the syllabus and particulars of the proposéd 'draughtsmen’s
class be considered and issued separately. They can be incorporated in the college -

calendar next year.
‘R. TnTTLEEATLES—24-6-2].

Law (EpucarioN) DEPARTMENT.

This department may agree with the Director of Public Instruction that the
syllabus for the proposed draughtsmen class may be considered separately. Submitted
that the file may be sent to the Public Works Department for very ear/y remarks as
to whether the syllabus proposed for the new subordinate course will be suitable.

KA 27210 NEEoy ol C.R.—8-7-21.

R.R.—4-7-21.

The only question now referred to this department is whether the syllabus on.
pages 1-4 current file for the new subordinate class is suitable. :

K.G.—T7-7-21.
The syllabus for the new subordinate class may be approved.
J. S. WesrERDALE —T-T-21.

— e

Law (EpucatioN) DEPARTMENT.

: A draft order is submitted. ‘ ‘

WAV 8721, N8 701 - C.R—9-7-21.
Tssue but do not lose sight of the necessity to frame a new syllabus for the

dranghtsmen’s class. o
; - RRB.—09-7-21,

[G.0. No. 1018, Law (Education), dated 11th July 1921.]

MR R b LD R AL Sl D N By R 2 Y Ly g D . 4 ¥ SO, RES G "t

. - copy@s:

thn%zﬁﬁved for Fair-
~ When copied - -

Date. TInitiale.

?}1—10 (a)-—zg%--.ir-;-m. & ’@

When examined
When signed :
When despatehed

.........................................

G e R e e
3 )

9 ) )

BEAD ALSO:—

ORDER. No.




¥

C.L . Cartwright Esquire,

Ag! Principsl
College of Engineering,

e O e f'
Qﬁ‘ !/ :
- ; ; /

The Director of Public Instruction,

Mia d v a#s
Sl g

With reference to your telephone méssage of 15th March

1921‘1 have the honour to submit for approval a reviséd syllabus for

1% the new Subordinatevclass. In working out this syllabus, I havé'

H endeavoured to meet the wishes of Govermment as far as poessible by
trying. to raise the standard 6f the work now dbne by the Lower
Subordinate class to that prescribed for the Upper Subordinates in
g0 far as the shortening of the length of the oourse will permit.

: Tt has also been found necessary to revise the list of marks allotted

to the various subjects in this course and I am submitting this

e o S

revised mark list in a separate sheet.
I have the honour to be, &c.

/8ignled/ i Clti. Crater b Wiy At

f»{ E . /True copy/ [

/
S

For Director of Public Instruction.

Il oV .So

Y ' : 3 » i
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0. No. 1018, 11th July 19
e College of Engineering, Madras
_ TRevised syllabus for the new Subordinate olass—

' V ﬂ'——the following paper :—

. Instruction. =«

A7 T Dated—Madras, the-27th March 1921.
L - No.—5114/20.

have the honour to submit for the approval of Government a revised

ineering, Guindy, Ref. on Cur. No. 340, dated 28rd March 1921
2 EXNCLOSURE
St BRANCH I.

: ’ ¢ ' BUBORDINATE CurAss.
, Mathematscs.

Rk O
 Letter—irom R. G. GrIEVE, Hsq., M.A., r.n.a.sl,x.x_..c,, Aoﬁh“?ﬁ"i‘;eotqr

-ments of objects.

- Avithmetsc—Labour saving methods in  computation.
vulgar fractions for practical calculations.
of simple surd forms.
gimple arithmetical problems. Foi

~ Mensuration.— Area and perimeter of plane rectilinear figures.

a sector, and a gegment of a circle. Circumference of a circle.
‘Areas and peri::x:fera of similar figures.
’s Tule.

Volume of prismoids.

Length of

Surfaces and volumes of similar golids.

“ | = Plane I%iQOMometry.éMeasnrement of angles in degrées and radianﬁ.
e # | . trigonometrioa.l ratiosof an angle and graphical determination of their va.

angles from values of sine, cosine, eto. ~Relations

- gides and angles of a triangle.
. gines, cosines, eto. Solution of triangles.
/ of the radj/of the circumseribe

Axeas of Yegular polygons. Areas of a sector and

as — axk + bx + c.
(x-0). Graphical solution of equations and"pro

and minimum values. Plotting observations.

and circumscribéd circles of regular polygons.

7

e two given straight lines.
./ Jiven base, () in an.,

mentary and supplementai-y angles. Graphs of trigonometrical ratios.

angles. Easy identities and equations. Graphical solution of equations.
Use of tables of inatural sines, cosines,
Applications to heights and distances, ete.
d, inseribed and escribed circles of a triangle in

between. trigonometrical

gegment of a cirele.

Y, —the Secretary to Government, Homs (Hducation) Department.

In continuation of my letter Ref. on Cur. No. 6114, dated 12th March 1021, 1

syllabus for the

Use of decimals in preference to
; Contracted multiplication and -division.
Limits of error., Use of logarithmio tables. _Graphical solution of '

HEvaluation

Area of an ellipse, a circle,

an ard of a circle.

: u Area of an irregular plane figure by mid-ordinate rule
and Simpson’'s Surface and volume of prism, by linder, pyramid, cone, ‘gphere, ring.
b / Suarface and volume of frusta of prisms/pyramids, cones and of sectors and se

gments of spheres.

t ! Volume of an irregular solid by i i
Simpson’s rule and by plotting ordinates representing areas of cross sections. Volumes of solids’ ; §

by weight of displacement. Estimation of areas, volumes, and surfaces from actual measure-

Definitions of the
lues. Setting out
ratios of comple-

Functions of compound
Relations between the
ete., and of logarithmic

v, Algebra.—Factorisation. Simplification. - Rules of indices. Easy problems leading to
“simple and'qua atic equations. Determination of constants in equations of known form such
=m Arithmetical Progression.

raphical determination of maximum

0 Probable intermediate values.
S Geometry.—The inseribed, eforibed and circumseribed ciroles of a triangle.
.. _following regular polygons (1) on a given base, (2) in a given cirole,
() square, octggon, (B) equilateral triangles, hexagon, (

‘Proportional division of straight lines. . To find a third proportional to
lines. To find a fourth proportional to three given straight lines.
To describe a triangle equiangular
give circle and (3) about a given oircle.

To find a

To describe the

(3) about & given circle :—
¢) pentagon, decagon. The inseribed

two given straight
mean proportion:

oy ‘ A_‘v;:‘ ) iose

of Public-.

Lengths
terms of the sides.

e zﬁv’su_bordinate clags together with a copy of letter of the Principal, College of .
L. :n«.‘fvb

v

i
:

y Geometrical Progression.  , et
: Grgphs of :nkr;p e functions‘such as y — mx'+ n,y = ax{bx + 0,7 = a MGy = (x—a) (x—b) =/ 2 /M 2_4
' blems, an 7 AL !

>

to a given triangle (1) on @

i
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e 0 Vo No. 1018, Law (Epuoarion), 11t Juny 1921 :
2 / S Proofs of the following Theofms —If « straight line is drawn parallel to one side of tho
T - triangle it divides the other twf Sides ‘proportionally ; and the converse. If two triangles are
',equiangular,-their.corresponding sides are proporticnal ; and the %onverse. If two triangles
have one angle of the one equalto one angle of the other and the sides about these angles
proportional, the triangles are similar, - ] :
The areas of similar triangles are proportional to the squares on corresponding sides. The
‘internal bisector of an angle of a triangle divides the opposite side in the ratio of the sides
containing the angle, and likewise the external bisector externally. i i
If the vertical angle of a triangle be bisected by a straight line which cuts the base, the
rectangle contained by the sides of the triangle is equal to the rectangle contained by the seg-
ments of the base together with the square on the straight line which bisects the angle.
. If from the vertical angle of a triangle a- straight line is drawn perpendicular to the base

perpendicular and the diameter of the ciroum cirolp,

BN BRANCH II.
z 1% ENGiNEERING.
* 1. Drawing.

. (1) Free-hand and (2) Model Drawing.—Ornamental outlines. Application of elementary
perspective to model drawing of simple objects. :

, (8) Geometrical Drawing.—(a) Practical Plane Geometry.—Elementary problems dealing
with lines, triangles, qua drilaterals, circles; polygons; Methods of construction and pro-
blems relating thereto. angents ; Inscribed and Described figures ; Proportional lines and
angles ; Areas of plane Figures. Plane Curves ; Parabola, Ellipse and Hyperbola ; Methods of
.drawing and chief properties. Cycloidal, spiral and other common curves, i j

(6) Practical Solid Geometry and Projection.-—Lines, points, and simple problems on planes.
Frojection of simple solids; The regular solids ; Sections of solids ; Development of plane and
curved surfaces ; Bimple problems an Interpenetration of solids ; Isometric Projection ; klements
of Perspective. ;

- Machine Drawing.— Ability to copy accurately to scale and supply additional views ; Draw-
ings of simple machine parts from sketches : Ability to supply some idea of the proportions of
the more simple machine details such as bolts, nuts, keys, cotters, eto. :

. Building Drawing.—See note to syllabuses on Construction and Hydraulio Engineering.

[Nore.—Machine Drawing, EBuilding Drawing and Hydraulic Enc inerisg Drawing and Estimating —Bpeoial teaching
in these subjects will be given during the courses of leotures in which Mechanical Engineering, Construction and Hy-
dranlioc Engineering are respectively taught. Marks will be allotted by the College for the drawing work done by stu-
dents during these courses. A paper will also be et in each of the above three branches of drawing. |
% 2. Applied Mechanics, ;

: (1) Mechanical Properties :of Engineering Materials ; Stre§s and Strain ; Modulus of

: Elasticity ; Elastic Limit ; Ultimate Strength ; Factor of Safety an Working Stress.

_L / (2) Statiesand applications to structures ; Ooplanar Forees ; Parallelogram, Triangle

and Polygon of ‘Forces ; Applications by graphical methods to simple frames with Pin joints,
such as Cranes, efe. Wind pressure on roofs, - : :
(3) Elementary Study of Beams; Bending Moment and Shearing Foree ; Bections in -
iron, steel and wood. ~ : ; e
(4) Btruts and columns ; formuls of Gordon and Euler.
(9) Simple Shear and Torsion ; Strength of Shafts.
(6) Elementary application of theory in design of small bridges and arches generally,
retaining walls and dams. -~ @& .
(7) Principle of work ; potential and kinetio energy ; Centrifugal force.
: : s 3. Oonstruction. :
S : Materials. :
» (1) Stone.—Varieties met with in Southern India. Quarrying. Blasting with powder
and dynamite. Dressing. Average strength and weight of stone. :
" (2) Bricks and Tiles—Brick earth. Tempering. Hand and machine moulding. Dry-
Aog. Burning in clamps and kilns, Hoffman’s kiln. Coloured bricks and tiles. = Pressed
gt )brioks. Roofing, fiogying and drain tiles. Flire brioks. Average strength and weight of brick,
" Characteristics of good bricks and tiles, & '
- / (8) Line, Cement, Mortar, Concrete, Plaster.—Sources and properties of lime. Burning

in intermittent and running kilns. Slaking/mortar mixing. Fat and Hydraulic limes. Port-

land cement manufactured in England and’in’ Madras, Hydraulic mortar, Surki. Conorete.

Practical tests for limes and cements, . Strength of mortars and concretes. Plaster and plas-
_ tering.  Pointing. White and colour washing. :

-

y

the rectangle contained by the sides of the triangle is equal to the rectangle contained by the

o b ey
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(4). Tember.—Growth. Felling, Beasoning, natural and artificial. Coxversion, Pre-
servation of timber. Varieties of timber used in Southern India—teak, sal, erool, karimaridoo,
Padowke,.vengay, benteak, aynee, red and white cedar, rose-wood, caguarina, mango, palmyra,
oocoanut, bamboo. Strength and weight of timber, Characteristics of good timber, :
: (9) Metals,—TIron Ores, Bmelting. Grey and white pig iron. Castings. Pipes and ~
- columus of cast-iron. Chilled oastings. Btrength of cast-iron. Brief deseription of the manu- - :
. facture of wrought-iron. - Forms of wrought-iron. Gtalyanized and corrugated iron. Tests and >
: strength of wrought-iron. Rivets and bolts. Punching and drilling holes. Rive ng. Outting ¢ 7
plates and bars. Welding. Steel, hard and mild, The Bessemer process. Strénpth of steel.
Copper. Zine. ILead. Tin. Alloys.  Soldering metals. ; \ ‘
- (6) Paints and Varnishes—Ingredients of paint, Litharge. Turpentine. Linseed oil.
Mixing paint. Painting old and new work. Wood oil. Coal tar. Distemper. Varnish.
. Papering. Putty. Glazing, .
6N ' Design. : :
‘= (1) Masonry.—Coursed and uncoursed rubble. Block in course. Ashlar. String cour- .
ses. Copings. Bricklaying. English and Flemish honds, Bond at angles of walls, in footings
with offsets, between main and cross walls, at door and window opening and in oircular pillars.
Foundations and footings. Plinth. Damp proof course. Thickness of main and cross walls.
‘Wall plates. Wood bricks and plugs. Openings for timber beams, for doors and windows.
Corbelling. Flat, segmental, pointed and \relieving brick arches. Inverts. Centres for small
arches. Bond in brick and stone arches. Smnfall oblique arches. Enclosure walls. Buttresses
and counterforts. Refaining and breast walls. . Scaffolding .
: (2) /Foundations —Excavation . Masonry and concrete foundations. Unequalaset.tle.-
ment. Pressure on soil under foundations. Foundations in rock, good and bad soils. Piles.
Coffer dams and caissons. Woell foundations. Brick and iron wells, Mode of sinking wells.'
Patent excavators for well sinking. Setting out buildings from working plans. ; :
S8 (8) Oarpentry —Mortice and tenon joint. Fighing and scarfing. Iron straps and bolta.
Roof and bridge frames, nature of stress in the different members, Details of joints, /Frames
of timber and iron combined. Trussed beams.” Timber floors. Stairs, designing and setting
out, Doors'and windows. Centerings for arches. Strikingsgentres, i
. (4) Eoofs and Floors—Terrace-roofs and floors on joists, beams and joists, or iron girders L /’
- and joists. Bengal terrace roofs. Fire-proof floors. Brick arched roofs. Pitched roofs. -
F? ~ Couples. Trusses, Raft, s, purling and reepers., Roof E_coverings of thateh, tiles, slates and
, shingles. Ceilings. FloBts of stone, brick, tiles, concrete, fimbor and asphalte. Simple forms
of iron roof. Usge of tee, angle and channel iron in compression, and of rods and flat bars in
tension. Joints and connexioms. Shoes rivets, bolts. Iron and timber purlins. Brackets.
Patent tiles, corrugated iron, lead and zinc rooflag. Modes of attachment. Ventilators. ;
(9) Bridges—Names of parts. Thickness of arch-ring, wing-walls, centerings. Betting
out arches full size. '
(6) Roads—Road construction and maintenancs. .
(7) Reinforced conerete —Simple designs, lintels, slabs, T beams, oolumns and simple
foundations. :
[Norg.—The above sﬁtbus oonnotes Building drawing exercises designs, and estimating.]
s 4. Hydraulic Engincering.
: (1) Hydrostatics —Hydrostatic laws. Pressure at a point and on & surface. Equal
transmission of pressure. Atmospheric pressure. Byphon. Bpecifio gravity. Flotation.
' (2) Discharge from Orifices and Notehes—Small orifices. Velocity of discharge. Co-
efficients of velocity, contraction and discharge. Rectangular orifice and notsh, Triangular
notoh. Velocity of app oach. Submerged and] partly submerged orifices. Submerged notch, L // - //
(3) Practical Cases—Tank wairs, ~ Dré¥aoed weirs, Gauging Weirs.fAnicuts. Bluices : | 6\
head, under, lock and tank. Modules. : :
: (4) Discharge under Variable Head —Freo discharge from prismatic vessels. Time of
emptying or filling locks. Discharge from one prismatic vessel into another.
(8) Flow ¢n Pipes.—Fluid friction. Velocity in pipes. Virtual slope. Discharge. In-
7 Ination of pipes. Pipes nut running full. e
. (6) Flow i channels.—Sections  for channels. Co-efficients, Discharge of channels.
Practical data. Channels of minimum border. Falls. ;
(7) Bivers.—Cross sections. Measurement of velooity and discharge, Flood discharge
from catchment basins.  Bends, Regime of rivers. £
(8) Storage : aud Distribution.—Irrigation, navigation and town supply. Rainfall.
Supply £rom wells, rivers and reservoirs,
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' (9) Masonry Works in Irrigation Projects. 7rGL

: (10) Canals and Channels.—Irrigation in deltas and elsewhere. Supply from rivers.
Btorage in tanks. Capacity of channel.  Limiting velocity. Surface fall. Side slopes. Align-
- ment, Cross drainage. Navigation canals. : , ,
o (11) Tanks.—Isolated rain-fed tanks. Tanks in groups. Tanks supplied from rivers or
: streams, Catchment and capacity of a tank. Irrigating duty of water. Tank bunds, puddle
- walls, revetment. Burplus weirs. Tank sluices. Closing breaches. :
~ (12) Sanitary Engineering.—Elementary knowledge of water-supply and drainage
-systems. s S
: syst v [ Nore—The-above syllabus connotes Building drawing exeraises, designs, and estimating.]
5. Mechanical Engineering. ,

)
HEIS 4208
X 1

achines. : .

~ (2)- Boilers.—@eneral description and management of Cornish, Liancashire, vertical, loco-

&'I motive, flash and water-tube boilers. ‘Feedheaters, economizers, superheaters and other acces-
-gories and mountings. : e

(8) Steam and other Heat Engines.—Description and method of working of stationary
,» and locomotive engines. Steam turbines. Gas and oil engines. Engine accessories and
details :—condensers, air and circulating pumps, cylinders, pistons, slide valves, governors, fly
wheels, ete. ‘ : )
: (4) Hydraulic Machinery.—General deseription of ordinary forms of foree and centri-
fugal pumps, pulsometer and rams. Water wheels, parallel, outward and inward flow turbines.
Presses and rivetters.  Hydraulic transmission of power, accumulators, valves, etc.
(5) Machine Tools and Mechanical Manipulation.—Cutting of metals. Burface plates,
‘callipers and gauges. Arrangement of drilling, shaping, planing, slotting and milling machines.
athes, turning/and boring mills, Punching and shearing machines.
[Wore, —The above syllabus connotes all Machine drawing and design.]
: : 6. Surveying. ;
o, (1) Chain, Oompass and Plane Table.—Ordinary surveying with chain, compass and
plane table. Inaccessible points, obgtmctefi lines, use of optical square and cross staff. i
; ~ (2) Level—Manipulation and adjustment of levels. Levelling. Contouring. Cross
% ‘sections, Use of Abney’s level, clinometer and ghauttracer. Setting out gradients for rail-
~ ways, canals and sewers. . : i
(8) Theodolite.—Use and adjustment of theodolites. Bimple triangulation and traversing.
Gale’s system. Setting out straight lines a_nd curves.in' the field. Heights and distances,
including curvature and simple refraction. Simple stadia measurements.
(4) Topographical Drawing—Conventional signs, map drawing. Representation of
ground by contours. Sections on contoured plans. Location of dams, roads and railways on
contoured plans showing cuttings and embankments estimation of areas and volumes.

il

s (1) Transmission of Motion and Power.—Shafts, couplings, clutches, pedestals and wall
fixings. Belts, ropes and pulleys. Telodynamic transmission. Toothed gearing, spur and
bevel-wheels, rack and pinion, worm gearing. Cams.. Examples of uses of above in ordinary
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' GENERAL DISTRIBUTION OF MARKS.
- SuBoRDINATE CLass. ;
Braxcr 1.
Mathematics.
: : MAnxs.
Arlhhmetlo s LA X} 0 LN l‘ll LN ] & san ers 60
Menspration avsoiee Ui ol r s e e 00
Trigonometry ... i R ees ooe we - 150
E Algehras i L N e Al et T 100
Geometl‘y 800 LR 200 see s rea bes ~ 890 100
Total ... 500
Bravnor II. :
o : Enginesring.
Applied mechanics ... ... o 7 ahe 300
Geometrical drawing ... Ay e e e 200
Freehand and model drawing ... 100
Building drawing and estlma.tmg' maaEn i e 800
Machine drawing ot i s (D P B S L N s 1
Burveying T R e e 400
Construction .. o e 250
Hydraulic Engineering e el Gy 00
_Mechanical Engineering .., sr e R 150
WorkShopB III LN ] A ...C LN 3 LR} 5 LR Yy AN e8e 300
. Physical exercises i R e S R e e i 1
Total ... 2,500
Grrand total: .., 8,000
Distribution of marks during the course—Subordinate Class.
: First year. Becond jear. Third year.
Bubject. - e —r ;
\ Practical. ;nE;??,: Praoctioal. ]g::ilﬁxl;. Praotical. ]z:;‘:
Bravon I. :
Arithmetio o o o o . 60 .o ¥ e s
Mensuration ., e ois (A ORI 60 . 50 o o
Trigonometry ., fep oo oo 60 e 100 e o
s Algebra .. e e e o e e . 100 o5 E
T Geometry e N °e .o . . i 60 i ele 60 e 55
Total .. oy 200 oe 300 . ¥
: Brancu II. ‘ b
3 * Applied mechanios .. .. .. ‘26 26 25 75 50 100
(Geometrical drawing .. S8 26 - 76 25 76 s P
Freehand and model dmwmg : o5 650 50 s o i S
Building dra.wmg S % v 25 25 50 50 76 76
i Maohine drawing o cediaiee 26 26 60 60 3 e
Burveying = .. o e o 150 b 100 st 100 60
Oonstruotion .. &4 o 25 60 25 25 76
Hydraulio Engmeermg o 30 o (i 26 50 25 100
Meohanioal Engmeermg o o 25 26 26 76 o o0
> =0 : LN - ' Workshops .. s o 100 v 100 o 100 .
( 4 S ‘/) Physical exeroise St L Sl . : 50 SRS 50 s
8 : b : Total - .. 500 276 475 425 426 w0
Grand total .. 3,000. e
L Order—No. 1018, Law (Education), dated 11th July 1921. v

e : The Government approve the revised syllabus for the new Subordinate Class

above.

(By Order of the Government Mlmstry of Edueatlon)
R. RamMaogawpra Rao,
Secretary to Govemmmt

- To the Direotor of Publio Inatruotion.
; o Public Works Department.
i "~ ... Publicity Officer.
4
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: | in the College of Engineering, Madras, submitted with the Dlreetors letter read




NOTES CONNECTED WITH' G.0.N6, 101

[Sursmor.— Constitution of the Subordinate Engineering service.]

Pustio Works DEPARTMENT.
In paragraph 16 of their letter No. 441 E.A., dated 16th July 1920, om -

rG.0 8, LAW (EDUCATION),
DATED 1ire JULY 1921

pages 9 and 10 of G.0. No. 1284 W., dated 21st August 1920, the Government of
India authorize Local Governments to proceed with the formation of a new subordinate

service, the initial pay of which they state should be not less than Rs. 60. They:

consider it very desirable that the service should be organized on a time-scale basis
with striet efficiency bars at suitable periods of service. They also state that the

qualifications for admission to the service should as far as possible approximate to-

those at present required in the Upper Subordinate Service and that the course of
training at the engineering institutions should be revised, if necessary, to ensure that

men with suitable qualifications are available for appointment.

2. At present, Executive Lower Subordinates start on 2 pay of Rs. 30 and rise
to a maximum of Rs. 80. The service i3

* Rs. 80, 35, 40, 45, 50, 60, 70 and 80.

divided into 8 grades ® on fixed rates of

pay. Draughtsman lower subordinates also get the same pay, and a few of them have

t (i.e.) head draughtsmen in Circle offices.

the chance of rising to the upper subordi-
nate grades, mainly up to Rs. 150 .

These rates of pay were fixed in 1913 but even then gave rise to intense dissatisfaction
among the lower subordinates who submitted memorials for the improvement of their

pay and prospects at various times as shown below : —

Date of receipt:

(1) Memorials from certain draughtsmen lower subordinate ... January and February

(2) Deo. do.

(8) Memorisls from lower subordinates employed on executive

wol'k coo ess

(4) Memorials from lower gubordinates of the II Cirole

employed on executive as well as drawing work

(5) Memorials from draughtsmen lower subordinates of the V
and VII Oircles ... Gl SR A e
(6) Memorials from lower subordinates of the department
employed on executive as well as on drawing duties ...

(7) Memorials from draughtsmen lower subordinates of the
VI Oil'OIO soe o0 / see 0ed eeo 000 eee

(8) Memorials from lower subordinates ooe
(9) ng;xglrials from lower subordinates, III, IV and VI
iroles

(10) Memorials from lowel.'.;ubor;i.i.na.tes,nl' Circlo vor oor

1914,
September 1914.

1914.
May and June 1917.
January 1918.

Mazoch 1918 to Febru-
ary 1919,

December 1918.
March and April 1919,

November 1919,
June 1920.

In @.0. No. 486 W., dated 3rd March 1914, the draughtsmen lowerlsubordinates

were tald that it was intended to examine the working of the reorganization in a few
_ months and,}hat;_“t,lyl_e memorials would then be taken into consideration. ‘

i
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' The Executive Lower Subordinates were told in @.0. No. 25643 W., dated 23rd

- December 1914 that their requests were receiving consideration and that orders of

Government thereon would be issued in due course.

In connexion with the examination of the reports received from Superintending
Engineers on the working of the reorganization schemes introduced in 1918-14, it
:  was considered that there was a stron
* I”I‘i“d": berlt;ohr dili;zgtuhtsmen and Hxecutive ogg0 for reorganizing the Sub-Overseg'

L& o ' } establishment * but owing to the financial
stringency due to the war, the proposals were ordered to lie over. All memorials
received subsequently have also been lying over.

In reply to a question in the Legislative Council in April 1919, the Government
admitted that the examination of the earlier memorials disclosed a prima facie case
for further reorganization but said that proposals to that end were held over owing
to the financial stringeney due to war conditions. It will thus be seen that the
lower subordinate establishment has had a real grievance for the past 8 years in
respect of their pay and prospects. The reorganization which was obviously necessary
has been thus lying over for years and has created discontent which should have
been met much earlier than 1920. For this reason it is considered that as has been

' oa done in other services, the present
Willeea ) recrganization should be ante-dateg.

4. The course of training for lower subordinates in the College of Engineering,
Madras, extends over three years, and for upper subordinates over four years with an
additional year of practical training on works in the department. The qualifications

S : .| of the subordinates of the future, should,

m;%;:ld. therefore their pay should also approxi- | ., .~ 4 4 d, approximate to those at
: W.H.—23-12-20, | present required for upper subordinates.

: , The first point to be considered therefore

is in what respect the course of training in the Engineering College should be revised.
It is proposed to so alter the course of training as to make it approximate to the
present course of training for upper subordinates, with only this difference, viz., that
the course will in future extend to four years instead of five years as is the case-
with upper subordinates at present. The new course will consist of a three years’
course in the College corresponding to the present course for upper subordinates, the
| fourth year being spent on practical training in the department partly on works

A | and partly in the drawing office, as the drawing staff as well as the executive
staff of subordinates will be recruited from this class. The students may be
given stipends during the fourth year as is now done in the case of upper subordi-
nate students under training. This question will be separately referred to the Home
(Education) Department for early consideration in consultation with the Director of

Public Instruction and the Principal of the College of Engineering.
oL W. Hurron—23-12-20,

]

Hour (Epucation) DEPARTMENT.

The Director of Public Instruction may be requested u.o. to offer his remarks in

consulfation with the Principal, College of Engineering, in regard to the question
raised in paragraph 4 of the Public Works Department note above for the revision of

the lower subordinate course in the College of Engineering, Madras. .
K.A.-—;ZT—I-Z% i . Ramanuvsa AcmaRIYAR—28-1-21.

Orrice oF THE DimrctoR oF PUBLIC INSTRUCTION.

U.0. No. 39, dated 31st January 1921.
I have spoken to the Principal about this. He points out that the old upper

 subordinates had four years in the college, while the subordinates now will have only
* three, and that it will be impossible.for the new men to go through the full upper

subgrdinate course having a. year less and being men of similar qualifications to the




Nores 1o G.O. No. 1018, Law (Epvoatton), 1lra Jory 1921 3

old class of men admitted to the eollege. The principal has promised to consider
the question of a revised syllabus and this, I take it, is the action which the Chief
Engineer wishes to be taken. : L

R. G. GrievE—30-1-21.

Attention is solicited to— ; &
(1) paragraph 9 of the Government of India Letter No. 979, dated 10th Janu-
ary 1919 on page 3 of G.0. No. 1464, dated 25th November 1919,
(2) paragraph 9 of letter from the Principal, College of Engineering, R.C.
" Tp. 895, dated 27th February 1919, on page 8 of the Government order, and

Please see also pages 22 and 23 of notes to the above. _

The recommendation of the Public Works Department Reorganisation Committee
that the period of training for subordinate students should extend over four years
including one year of practical training has been considered and accepted by this
Government. :

; The Director of Public Instruction may be requested u.o. to give effect to the
proposal already approved by Government and to submit the revised syllabus promis-
ed by the principal. -

‘K.A—12-2-21, N.K.—16-2-21. C. Ramanusa AcHARIYAR—17-2-21.
' R. RaMacHANDRA Rao—18-2-21.

- OrprIcE of THE DIREOTOR oF PuUBLIO INSTRUCTION.
/L ; ~ The principal has yromised to let me have the revised syllabus by the 23rd

nstant.
. RG.G.-15-3-2L
Hotte(EDpuoATION) DEPARTHEN

Apry

o s , 27th Murch 1921.
~ The Director of Public Instruction<has submitted a revised syllabus for the new
“)““éubéll(jinate_class.\' The remarks of the Chief Engineer may be invited u.o. in the

first instance as to whether the revised syllabus submitted by the Director of Public

(u :.AI.hsbruptiQn.ﬁH be suithblexy ' .- ;
" EkAEIegh 8XTT-4bal C.R—14-4-21. B.R.—22-4-21,
(x SR Rl Pusrio Works DEPARTMENT.

ggnginitted. The existing syllabuses for the upper and lower subordinate classes
will be found on pages i1 to 16 of @.0. No. 517, Home (Education), dated-4th June

1918, >
9. It is submitted in this connexion that it has also been decided to constitute a

¢ |3 | class for the training of ¢ draughtsmen’ in future, in the College of Engineering. It
L [~® ) will be sesii’ from the extract of the notes that/draughtsmenj§students should
) e be taught in the college for a period of two years along with the students of the
o A new subordinate class. After completing this college course, the draughtsmen
students should be posted for a year for practical training on works and given
stipends. ~ The revised syllabus for the new subordinate elass forwarded by the
Principal, College of Engineering, will therefore have to be modified where necessary
to suit both the purposes. B : : ek G i
SJ.—7-5121. A.SN.—7-5-21. ey A
Vidéportion marked A above. ¢ s_ ’
L ___From thenote A on page 2 ante it appears that Secretary contemplated the

Law (Epucarion) DEPARTMENT.

(8) paragraph 9 of the letter to India No. 1465, dated 26th November 1919.

From the Director of Public ThsiructogR.0.C. No. 5114/_20,'dazed " Z}

dranghtsmen taking the same|faar years course as the executive subordinates. &
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If the draughtsmen are only to attend the first two years of the course, it will be
necessary to ask the Principal of the Engineering College to prepare a syllabus for

‘approval showing how this work will be divided over the three years. If this is ot

done, it might be that the instruetion which would be of most use to draughtsmen
would be given on the third year’s course which they would not attend.
It would be better, if it would be arranged, for the draughtsmen to have a special
course throughout except perhaps for the first year.
: J. S. WesTkRDALE—9-5-21.
Since the note dated 23rd December 1920 was written it has been decided in
communication with Financial that we should revert to the old system of training

‘draughtsmen as draughtsmen and give them a draughtsman’s certificate and not an

executive subordinate’s certificate.

Mr. Cartwright did not anticipate any difficulty in arranging for the tiaining of
these men—vide extract of notes connected with the creation of a new dranghtsmen
service. ,

I suggest the revised syllabus be referred back to the Director of Public Instruc-
tion with a copy of note and he be asked if the revised syllabus should be altered and
if 80 in what manner so as to permit the future draughtsmen to take the first two years
course of the new subordinate class or whether it would be advisable to train these
draughtsmen students in separate classes under a separate syllabus.
: W. Horron—17-5-21.
Law (Epuvoarion) DEPARTMENT.

Submitted that the file may be sent u.o. to the Director of Public Instruction
and he may be requested to offer his remarks on the question raised in the Public
Works Department Secretary’s note on-page—ante. If he considers that the future
draughtsmen students may be permitted to undergo instruction along with the new
subordinate elass students for the first two years, he may be requested to have the
syllabus revised Jif necessary, in consultation with the Principal of the College of
Engineering and to submit it to Government as early as possible.

K.A.—23-5-21. 8.A.—23-5-21.
C. Ramanvusa AcHARIYAR—25-5-21.
R. Ramacranora Rao—31-5-21.

‘ U.0. No, 302, dated 29th June 1921.

I have discussed this question with the Principal of the College of Engincering.

The period of training of the draughtsmen class proposed to be established should
depend largely upon what is expected of the draughtsman after the completion of his
training. If it is infended to turn out men who can draw and trace well from
sketches and details supplied to them, but who are not expected to design on their
own responsibility, it is considered that the period of training, viz., two years in the
college and a year’s practical course, will be sufficient. If, however, it is intended
that students should themselves design, the Principal is strongly opposed to the
formation of a class with this object iz view. He does not consider that it is possible
to give adequate training in the time proposed for the course.

In any case, it is advisable to keep the draughtsmen’s class separate altogether
from the new subordinate class, although it may be possible for students of the former
class to attend some of the lectures or classes of the subordinate class.

As there 1s little more than a fortnight left before the reopening of the college,

the Principal requests that orders may be passed on the revised syllabus as recom-
mended by the Board of Visitors, last Jannary, and now under the consideration of
Government. It is impossible to have the current year’s college calendar printed
antil orders on the revised syllabus are received.
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It is suggested that the syllabus and particulars of the proposed draughtsmen’s

calendar next year. :
R. TirTnEHAILES—24-6-21. .

Law (Epvoation) DEPARTMENT.

syllabus for the proposed draughtsmgh class may be considered separately. Submitted
to whether the syllabus proposed for the new subordinate course will be suitable.
K.A—2-7-21, NK.—2-7-21. C. RaMANUJA ACHARIYAR—3-T-21.
' (4 ~ R. RamMaoHANDRA RAo—4-7-21.
: / Pusric Works DEPARTMENT.
The only question now, referred to this department is whether the syllabus on
],l' pages 2L current file for the new subordinate class is suitable.
4 s KOG¢_7—7-21-
b The syllabus for the new subordinate class may be approved. .
] J. S. WESIERDALE —7-1-21.

e——

S
¥

Law (EpuvoaTioN) DEPARTMENT.

A dratt order is submitted.
- EAV.—8-7-21. N.K.—8-7-21. ' C.R.—9-7-21.
: Issue but do not lose sight of the necessity to frame a new syllabus for the

. alaflghtsmen’s class, '
' : R. RAMACHANDRA Rao—9-7-21,
[G.0. No. 1018, Law (Education), dated 11th July 192 1
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class be considered and issued separately. They can be incorporated in the college

» ,,Q/’ This department may agree with the Director of Public Instruction that the -

 that the file may be sent to the Public Works Department for very early remarks as -

?
|
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