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TEXT BOOKS.
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TEXT BOOKS IN CIVIL ENGINEERING.

Principally Lecture».

Rankine’s Civil Engineering.
Henok on Railway Corvee.
Trautwine’a Pocket Book.
Panning’s “Treatise on Water Soppiy."

BOOKS RECOMMENDED TO BE READ.

Tate’s Mechanical Philosophy.
Twisden’s Mechanics.
Peck’s Mechanics.
Voee on Railway Oonstraotion.
Stevenson's “Canals and Harbors."'
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1st, CLASS.

„r • SECTION I. ,
■Nature, production and use of materials of construction. ■

Bid ding stones—Their classification h Paoo*ssE8. 
elements, rattfer than geolonicaul ’ by constituent

;^,£Sd"”'«™.x luAM
•™r.mixing moulding, burning. 11 ®“ oanal- brick clay,

cal cbaracterUtiesT/hjdrauïio hmé»°tenienlS’ ,materials, physi-' awsaSÇSçassfe
durability Irf^wtere^hiorv0 'f Rro,?rtiona- Setting and 
Teste of tie strength^ moZl ot “«ta?.
per rr*Weighto

Süb.-Siction (B)-Strength o? Materials. 

safety, Modutes of filaYtioUy8 ^ ‘

Irons, steel!* LaW' exPenmente; tables; various, woods; 

woods,i^LC°sS.8Si0n~LaWi exP®rintents; tables; various
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CIVIL

■ Action of transverse load on a beam causing shearing 
stress towards abutments, causing bending moment towards 
middle of length of beam.
'Resistance of beam tp cross-breaking—Formulas, tables; 

"various woods, irons, steel, and influence of cross section area, 
and form orôss sections of equal strength.

Modulus of rupture of oast iron beams;
Allowance for weight of beam.
Limiting length of beam.
Proportion of greatest depth of beam to the span.
Deflection within safe limits of beam.
Expansion and contraction of beams. * 

k Beams fixed at both ends. Beams fixed at one end.
Shearing Stress—Law; experiments; tables; various 

woods, irons, steels.

Sub-Section (C)—Determination of Stresses on Fbamid 
Stbüqtubes,—(Bbidoes and Boofs.)

This course is begun by considering the internal strength 
<>f beams and pillars .as referred to in the part B of the 

1 Syllabus. 1
Resistance of a beam to crushing oj buckling, Gordon’s 

formula. -
Practical problems for designing beams to support given 

loads wjien acting as pillars.
Formula for the sum of the moments of the fibres of a 

beam to resist cross-bending.
Formula for the sum of the moments of the fibres of a 

beam to resist cross-bending with a given factor of safety. 
Conditions of equilibrium of any rigid body acted on by a

Conditions of equilibrium of aby rigid body acted on by a 
system of forces, for a frame. 1
. Rankine s theorem of the equilibrium of all the forces act
ing on one side of a section.

Expansion of this theorem so as to for 
sections.
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Dead loads, live load, special loads, apex lbads.
Effective reactions at the abutments. /
Section to cut three bars. /
Infinity to right or left for contre ofmomonte.
Positive and negative rotations, 

section™^ °^8*re86—rc<^> towards the section; bine, from the

of
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Stresses on the chords. 
Stresses on the verticals.
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Stresses on the diagonals.
Braces—Counter braces.
Definition of the Howe truss.
Separation into systems.

. determination in detail of the stresses on 
01 the Howe truss.

Designing of a Howe truss.
Testing of a Howe truss.

the mahfbraces?*10 T°m”g load t0 Produco maximum stress ou

onth^°coanto?sf.th0r0m”g ^ 10 pr°daCe maximnto 

on the°chords°f th° r0,Ii"8 Ioad to Produce maximum

ratio:
;

riven
level,every member

1
crossi

G
gradii

1stress

stress "

h«“S0&d.tïïS j“‘"s “d 01 “• p-“
trassCal?U,atl0n of stre6ses on a11 members of the Phœuixville 

Towne;a lattice truss and its defects.
Warren Ser.’ 6'SniDgand calcn,atiDg and testing of the 

The Fink truss.
The Bollman truss.
n™/.l‘CaI 8Pe.cifioalion for bridges of wood and iron
iï'æc'wSr'”"*' “i-—.

Other forms of bridge trusses.
tiens onlaTa;b4r88Ure 0n ^ aDd r°°f8- Calcn,a-

Stresses on cranes.
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mentsSECTION II.

Design and execution of structures.

Surveys and to Construction of Bail ways 
and Common Boads.

bailway explobatioxs.
Matters influencing the choice of Boute.
assess"-1' dn,~

Penetrating Country-Moving supplies.
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Aneroid explorations—Field obser-

Traverses with compass or with transit along roads 
rivers, watersheds, or divides. Trial lines with transit and' 
level, or compass and level.

Handling surface—Topography, valleys, ridges, 
crossings, passes, divides and terraces.

Governing points of a country ruling gradients and local 
gradients, and adding distance to lessen gradient.

Topographical notes along trial line belt of information 
as to streams, roads, slopes, coasts, banks, ice.marks, ’ 
freshets, river beds, foundation strata.

Approximate estimates off trial line proble—quantities 
masonry, excavation, fencing.

PROJECTED LOCATIONS.
Cross sections, summit cuttings, maximum gradients 

and curvature, level contours, grade contours, alignment dis
tance, and alternative projects.

Compiled profile section-Parliamentary estimates of 
quanties and cost—Basis for tenders from contractors.

Preparing reports, plans and profiles for Parliament.

mber

summits,

sson

tress

tress

'ratt

ville

the

ACTUAL LOCATIONS.
Tangents, apexes—intersections.
Reference hubs—centre stakes and pegs.
Circular curves—simple and compound degrees of curva

ture ; calculation of lengths of curves ; calculation of points 
of curvature ; long chords and chord offsets problems flowing 
from curves, avoidance of obstacles closing a curve trace • 
limit of accuracy desirable. ’

Reduction of quantities of work by successive improve- 
mento of a location ; shifting alignment ; altering gradients.

Balancing gradients against curvature-formulas used on 
Canadian Government railways ; on Pennsylvania railway • 
on Canada Pacific railway. J '

Analysis of mass of trials made by trunk lines advisory 
committee as to effects of curvature and gradients separate as 
well as combined upon traction of three types of locomotives.

Rules recommended to be used in future locations for 
balancing gradients against curvature and for undulating 
gradients on either curves or straights.

Balancing excavations and embankments—borrowing

ila-

RK

Ballasting—object ofbaliast, qualiliesof ballast—tamping; 
surfacing ; shimming ; tracklayinf ; ties.
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Bail jointa-spliced, fished, chaired or aoabbarded, ana- 
pended and supported joints. The bridge joint the best. Steel 
compared with iron rails.
. The foregoing course of railway field and office engineer- 
mg is performed by the cadets in the field by their running 

locat,0“.8nrvey8 as if they were in aotnal servie^ 
and the office work is performed in the same manner.
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COMMON BOADS AND STREETS.
r,„fi„yaes—1'reight™g’ travel;, mails; intercommunication; 
outlets, commerce; settlement; defence. Colonization is
country * aP°n a“d is gauged "67^T>ea4 systems of a

Terms-Trunk road ; high road ; main road ; bye road ; 
patron road ; trail, J ’

agrietel^mmerlh7 rea8°D8 t0P°grapbi°a1’ militai7.

«iti«yi?en8i0nBI"T®ble8 of exiatin« roads and streets; neees- 
affeoti ^g’eîté8of road's”^ dimen6i<,n8i neca6iitiea occasionally 

-t»nAt-arVeVB-Plan8’ ,eatimatea; reports and staff for con- 
the same len^h"1 r°adS 6,6 maCh tbe eame 88 for railways of 
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Sub-Section (B), Construction and Design in Wood, Stone, 
Barth and Iron. ,

' . , ■ ; ' 1 :V Xy-

Carpon try—Framing of wood work’, mortised, scarfed, 
halved, splioed, fished, dowelled joints. •

Beams—Solid, built up, trussed.
Pannelling—Bails, styles, surbases, cheeks and jambs.
Brick-work—English, Blemish and American bond string 

oonrses, copings, chimneys, mensuration, estimates.
Mason-work—This comprises a full course of instruction 

on the specifications for various classes of mason-work used on 
the Government railways of Canada, and is supplemented by 
excursions to inspect and explain existing railway structures 
on Canadian railways.

Process of.bpifuing for mason-work of bridge piers and 
abutments, and culverts and cattle guards.

Designing the dimensions at base and top of piers and 
abutments, and the length of abutments.

Hollow abutments—Cellular ; well ; and arranging gi 
quantity of masonry to give a shape of greatest strength.

Distinctive principles between “ wing wall ” abutments 
and “ tower ” abutments.

per

?“■ - 
teel

eer-
dng
ice,

on; 8in
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uy, von

36S-
illy

f Calculating lengths of wing walls for retaining ombSnk- 
mpnts oi earth or rock of given depths, and widths and angles

Chiding lengths of inclined, or of skew culverts on level 

or on sloping ground by the following methods
(l.) Experimentally with rod and level, in a manner 

analogous to setting ont embankment elope stakes.
(2.) B^ finding, analytically, the point of intersection of 

two right lines given by their equations.
(3.) By a graphic construction.
(4.) By successively calculated approximations from an 

assumed length.
Betaining walls for earth and water ; earth level with 

top of wall ; earth higher than top of wall.
Dams—Stone ; crib; day ; plank.
Principles for economising mason work in culverts by 

reducing their lengths, by using wing walls, and by raising 
coping and by selecting of sites.

Principles for economizing mason work in abutments by 
using cells, and wells and concrete.

Foundations of structures—Explanations of the different 
kinds of materials which have to be dealt with in founding 
structures.,

Principles governing the permanence of foundations, set- ~

on-
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tiings, scour, frost, spring», piling, platforms, gonorate, sand-

a&ts. sL,fbsS‘s;rsa "i“
«ni^SESpLr*1 *'j **“ i “ «*

Protection work-Bip-rap ; cribbing and stream diver-

sylla

atrea

tiona
eions.

Designing of iron bridges.
Sections of members of iron bridge frames.
Sections of connections for members of iron bridge fr

SECTION 111
Estimating, setting out and supervision of Work.

(^=rÆ;.j._o, Table. „

Kascsa st-yii-sg

lengt

ames- ]

]

a fiai
j

banki
]can

work. 1Calculation of cubic contents of line cnttin®» 
'm6“£T?' Ilf *he method of meen height. ÛÏ fift

pSrêftMttrorpS"1 m!Sv“
Construction of Tables, MaoNell's.
Methods used on the Intorooknial Rallwav8^^ a,

satssfc,ss5s«to.fiees:
Setting odt or Excavation and Ccl vests.

£
I
t

Sob-S:

1
siolog

Qs
A
IiSetting out position and lengths of level culverts

In the Bfield.
Mthe fitid!'”8 °Ut P°6iti0n and len8lhi of inclined culverts in B
B

B

:
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Band- Four methods as shown in the preceding part of this
syllabus.

loffer- Litnit of the safe inclination of a culvert.
Paving to be a few inches below the original level of

sand . 

nder-

stream.
Ganging freshet areas, ice marks of floods.
Discharge capacities of various types of culverts.
Precautions with the foundations.
Frost level, springs, scour, wing walls, artificial founda

tions, &o., &c. \
Methods of economizing masonry in culverts by reducing 

length by means of wing walls, coping, &o., &o.

Estimating Quantities or Masonry and Pavino.
In abutments, piers and culverts off the drawings.
Tabular form for culvert quantities.
Estimates and Contracts general form for Quantities from 

a Bailway profile.
Allowance for shrinkage, balancing, excavation and 

bankment waste, borrowing.
Details of items, 

do prices.
Tarions methods of letting contracts.
Schedule of prices for limit of work.
Lump sum. j
Comparison and history of these methods.

irn.

: and

(ver

mes.

i or ent

ities
iblio

and

Idal.

SECTION IV.

Hydraulic Engineering.
Bub-Siotion (A)—Water Supply ; Stohaqe Evaporations 

Flow through Orifices and through Pipes 
under Pressure.

j e
Introduction .-—Necessity of Public Water Supplies : Phy. 

Biological Office of Water; Sanitary Office of Water Supply.

Consumption.
Quantity of water required.
Statistics of consumption.
Ancient cities ; European cities ; American cities- 
Increasing consumption.
Eclations of supply per capita to total population.
Monthly and hourly variations in the draught.
Batio of Monthly consumption.
Beserve for fire purposes.

eas.
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RMNTA.Lt.
Tho liquid and gaseous successions.
General rainfall statistics.
Climatic effeqts—sections of maximum rainfall. 
American western rain system.
American central rain system.
American eastern coast rain system.
Influence of elevation or precipitation.
Biver basin rains.
Grouped rainfall statistics.
Monthly fluctuations of rainfall.
Secular
Local physical influences.
Uniform effect of natural laws.
Great rainfalls.
Maximum ratios of floods to rainfalls.
Volume of water from given rainfalls.
Ganging rainfalls.

i

I
]
(r
s

do do Je

c

ici Flow op Stbiam.

ftSàïïteîbStssr of toi“
Tables of 
Seasons of floods.
Influence of absorption and evaporation upon flow. 
Flow m seasons of minimum rainfall.
Summaries of monthly flow statistics.
Minimum mean and flood flow of streams.
Mean annual flow of streams.
Tables of flow equivalent to given depths of rain. 

Storage and Evaporation.

1
I

do 1
F
S'
II

of wet 

purl ti<
(

A

L
Artificial storage.
Losses incident to Storage.
Sub-stratp of storage basin.

^Percolation from storage basin.
Evaporation loss from a reservoir. 
Evaporation from water, 

do sand.
. earth.

Patios of evaporation.
Beenltan t effect of rain and evaporation. 
Practical effect upon storage.

Supplying Capacity or Wateb Shed. 
Estimate of available annual flow of streams.
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mttonfo?ffio^labto 8t0rag° "1uiretL
Qualifications of deduced ratios.

S'KiSbS?z:"“i,o"‘
Springs and Wells.

Subterranean waters.
Porosity of earths and rocks.
Causes of peroolations 
Subterranean reservoirs.
Overflowing wells,
American artesian wells.
Supplying capacity of wells and springs.

Impunities op Water.
Composition of water.
Solutions in water.
Mineral impurities.
Organic imparities. *
Tables of analysis of potable waters. *
Deep well and surface impurities.
Vegetal organic imparities.
Vegetal organisms in water pipes.
Propagation of aquatic organisms.
Purifying office of aqnatio life.

of water.™1146 relati°n between 8rade of organisms and quality

sewage im-
(

purltfeerl0Ultllral ’ mineraI; manaf»oturing and

Will, Spring, Lake and Biver Supplies. 
Locations for wells ; foaling of old wells

Preservation of purity ; natural clarifloation.
Biver waters; pollutions; sanitary disonssions. 
Spontaneous clarification.
Artificial do 
Sugar test of the quality of water.

Plow op Water through Sluiois, Pipes and Channels. 
Weight, pressure and motion of water.
Atomic Theory—Molecular Theory.

Crystalline forme of water,
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Formal® (or volumes at different temperatures.
Weight of pond water.
Compressibility and elasticity.
Weights of single molecules.
Pressure of,water.
Pressure proportional to depth.
Individual molecular reaction.''
Pressure from vertical, inclined and bent volumes of 

water.
Pressure on unit of surface.
Equivalent forties ; weight on measure of pressure.
Line a measure of weight ; line a measure ot pressure 

upon a surface.
Diagonal force of combined pressures graphically repre

sented.
Angular resultant of a force represented by sine and cosine 

of the angle.
Direction of maximum effect.
Pressure upon a curved surface and effect upon its pro- \ 

jected plane. , r
Centre of pressure upon a circular area.
Sustaining pressures upon submerged and floating bodies. 
Upward pressure from a submerged lintel.
Syphon—Inverted syphon.
Transmission of pressure to a distance.
Fl#v of water—Action of gravity upon. 1
Individual molecules.
Acceleration of motion.
Equation of motion.
Parabolic path of the jet.
Velocity of efflux proportional to the head.
Converting of the force of gravity from pressure into

Besultant effects qf pressure and gravity upon the. motion , 
/-"x ofaM
1 > Besistanoe of the air—Theoretical velocities.

Flow or Water through Orifices.
Theoretical volume of efflux.
Converging path of particles.
Classes of orifices.
Form of submerged orifice jet 
Batio of minimum section of jet 
Volume of efflux—Coefficient of efflux.
Maximum velocity of the jet 
Factors of the co-effloient of efflux.
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Oo-cffloients diagramed.

oriflceff#Ct* °fT,r,rng the head of lho Proportions of the

PSSgsat ,

Ss5,si.tarrdîr ™p—™-Theoretical volume of discharge.
Mean efflux from pipes.

sS^sasTs-?*-
S2Sl,»f'SKth‘,"“"‘ >"“«*•

§XS Ï 33£SIS“ * to
Equation of total head.
Equation of diameter.
Equation of volume.

of total head.Olassifled equations for the above.
B^ds. ,fi>r Sm00th* r0D«h- and foul pipes.

Branches. .
How to economise head.

SBæS-HSSS
*ersj sluice valve areas; gate ohimber founfisf“e 0l“m'
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JRelaining Walls—Equations of stability; materials ; di
mensions and cross-sections of retaining wells actually con
structed.

Masonry conduits!
Maine and distribution "pipes.
Distribution Systems—Hydrants ; fire supply.

SECTION V.

i
i
£

I
1
C
1MechàntSm and Prime Movers.

Sub-Section A.—Steam Engines and Wateb Engines.
Laboring Forces—Vital, water, steam, wind.
Friction—Laws, co-efficients, tables.
Work—Measure, equality of moments,
Water Engines—Wheels, pumps, ram.
Steam-Boilers, flue, tubular Cornish.
Steam—Engines, condensing, non-condensing, direct act

ing, rotative, rotary, compound, the marine engine, the loco
motive engine, the compound engine.

Heat—Combustion, radiation, fire grate surface, evaporat
ing surface.

Expansion of Steam and Action of the Valves.
(a) Application of the calculus to find analytically the 

mean pressure of the steam during expansion.
Formula for work performed during expansion.
Work of steam having a mean pressure.
Work of steam considered in relation to the quantity of 

water evaporated.
Tables of volume of steam derived from one cubic foot of 

water when evaporated under different pressures.

Modes of Estimating the Poweb and Pebfobmanob 
of Engines and Boilebs.

I
I
I
1

modulus.

(
by fn

1
by fh 

P
friotio

(
by thi

C
a pull
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in con

A
work i 
engine

work*
A

A
Horse-power.
Duty of engines and boilers.
The indicator,
Dynamometer and gauges.
Proportions of boilers.
Evaporation powers of boilers.

' The blast in locomotion.
Steam room and priming.
Strength of boilers.
Boiler explosions,
StOam passages.
Air pump— Condenser and hot and cold water pumps.

work (

i

-

»



17 t!ials; di- 
illy con- Fly-wheel.

Strength of land engines.
Strength of marine engines.

CONSTROTION DETAILS OF ENGINES.

Pumping engines.
Varions forms of marine engines.
Cylinders, pistons and valves.
Air pump—Condenser.
Pumps, cocks and pipes.
Details of the screw and screw shaft.
Details of the paddles and paddle shaft.
The locomotive engine.

Doss of Work due to Friction of Machines.

to. Investigation to find analytically the work absorbed 
by motion of an axle ib a journal.

Practical problems dn the friotidi of an axle.
(c) Investigation to find analytically the work absorbed 

by motion on a flat pivot.

&s?ssssi*Sir'* ir
Calculations to And work absorbed by friction of belt on

INES.

•eot aot- 
he loco-

raporat-

ES.

illy the

a pully.
(e) Investigation to And analytically the work absorbed 

in compressing an elastic gas, steam or air.

engines of the Mont Genie tunnel. ®
Application of investigation (<) to the calculation of the 

work done during expansion of a high pressure engine.
Application of investigation (e) to the calculation of the 

work done during expansion of a condensing engine.

itity of 

foot of

NOB

2 )

;

ps.

\à
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN AROHITEO-

^c?4^sr2r*3“"“"—^
allotment cf marks.

7 and Intermediate
xaminations...........  1,900

Notes, Draw-1 
ings and t 1,300 

Recitations, j 
Section I—Nature, Production and Use of Materials of 

Construction.

For Entire Course, 
3,200. J i Term Çl (2 [Work. {

Marks......................1,900.
Sab-Section A—Materials: Description and processes.

Marks—Examinations............
Sab-Section B-Strength of materials.

( Examinations............. .
( Notes and Recitations, 

Sab-Section O—Stresses on Framed Structures.

Marks.

.400

Marks. .300
,200

Examinations...... .. ...
Notes and Recitations.......500

Section II—History and Principles. 
Marks

Sub section A—History and Principles.

Marks—Examinations.........
Section III—Design and Execution of Structures.

Marks

{ .500

...200

200

.100
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Sub-Section A—Buildings, Domestic, 
do B— do Public—Civil.

do do —Military.
Examinations..........
Notes and Drawings........... 400

Section IV—Estimating and Supervision. 
Marks

do 0—I;

.300Marks.

.400 Princ
Sub-Section A—Measurements, quantities, prices.

Examinations..................
Notes and Beoitations... .200

_. —If a Cadet takes up both the Architectural and the
CivU Engineering Courses, one-half only of the marks assigned ' 
to Sections I and IV (being common to Engineering and 
Architecture), will be available for each subject. If he takes 
Architecture only, then the full marks assigned to Sections I 
and IV are available for that subject.

As both the Civil Engineering 
Courses are voluntary it is allowable for any Cadet taking 
the Architectural Course, to also take up additionally any such 
subjects or sub-sections of subjects in the Civil Engineering 
Course as shall carry marks for competition sufficient when 
added to the 3,200 marks available for Architecture, to raise 
the total number of marks for competition available for such 
Cadet to the total number 5,600 marks, available for oompe- 
tition for Cadets taking Civil Engineering only.

k
{ 200Marks.

and the Architectural
X

F,

:
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eTEXT BC0K8.

Principally Lectures.

Mitchell’s Elements of Arehiteoture.

mi the 
signed 
g and 
i takes 
lions I

V'ictnral 
takini 
y sue! 
eering 
when 

i raise 
• snob 
ompe-

»

BOOKS BECOMMENDED TO BE BEAD.

Ferguson’s '* History of Arohitecturo.”
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SUMMARY OF COURSE OF INSTRUCTION IN 
ARCHITECTURE. platee

genen
1st class.

, SECTION I.
Nature, Production and Use of Materials of Construction. 

Sob sections A, B, & C.

F” “•

SECTION II.
Sistory and Principles.

Sub-Section (A) Descriptive and Historical.
Early history.
Greek architecture.
Roman do 
Byzantine do 
Romanesque architecture.
Medieval pointed do 
English medieval do 
Elizabethan 
Renaissance 
Modern

I
headei
doors,
dows,;

■ il see
a

ing.fii 
bers, r

I G;
mon ri 
beam, 
and sn<

Si
sound 
floors, 
and do

do
doII
do

SECTION III.
Design and Execution of Buildings.

Sob-Section (A)—Building Construction. 
General Principles,

ki,H,r0rn<i“tl0nr n?tnral and artificial, concrete Béton 
> iron piles. lme’ fonndatlons nnder water, piles, pile-driving"

Masonrt.
bondtd'T^tou’user6’ a8h,ar ^ thr°”6h 6t0D69>

Pi
carcase

E<
joint, si 
legged

Be
proof It

Brickwork.
Bricks, size, thickness of brick walls.

, Principles of walling, headers and stretchers. Plans and 
w«nît‘°Dwi0f wa*ia in English bond. Plans and elevations of
and herrfngTnetnd'. P‘an8and eleVation of

Protection against frost, application of wall-plates, tern-

Cel
warmii
openingI

■ Sul
dosignii 
civil an

i
.. .......
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plates, discharging arches, lintels, construction of brick arche 
general rule as to brick work, tools used in brickwork.

Drawing fob Bricklayers.
Drawing for bricklayers. Examples of rough arch square- 

headed windows, extrados, intrados, centreing, square-headed 
doors, with relieving arch and tie-rod, segment arched win
dows, Gothic arch in birch wood, with centreing.

Woodwork.
Scantling, modes of lengthening timbers, strapping, bolt

ing, fishing;, halving, scarfing, trussed girders, joints in tim
bers, notching, morticing, fos-tail joint, tennon.

Construction of Boofs.

»,

tion.

• details

i. Gable, hip, mansard, tie beam, rafters principal and com- 
beaVstruto ^”^poadt’tstraR’ l^en-posts, arch track, straining 
and snow pressure. ’ 68968 r°°^’ W'nd

Construction of Floors.
Single floors, trimming, arch and joist, herring-bone truss, 

sound boards, double floors, binders, ceiling joists, framed
aXi'oweUcd0ardB’ sqnarc"edg6d- rebatod> ploughed, tongned 

Partitions.
^"Ciples of construction, flre-proof, must form portion of 

Joinery.
How distinguished from carpentry, mitre-joint, dove tail 

joint, staircase, general construction, bracket staircase, dog
legged staircase. 6

Fire-Proof Construction.
Behavior of various building materials under fire, fire

proof layers. * ’
General Arrangements.

Cellars, drainage, sewerage connections, ventilation, traps, 
warming, water supply, ready egress in case of fire, doors 
opening outwards. ’

Sub-Sections B and C.
Sub-Section A will be continued so as to embrace the

civiUndgmUUa”epirpoUÜding8 Md 0< Public bailding8, for

Béton,
■iving,

i tones,

s and 
ms of 
i lake

tern-
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SECTION 17.
Su&SlOTION (A)—MlTHODS 07 ESTIMATING Qoahtihib IN 

Boildinos.
Stone work,-brick work, wood work, plMteriog, elating, 

shingling, tainting, glazing.

R(

SY

<

Entiri

I

For 3:

For 2)

For 1

1

3 4 '
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ROYAL MILITARY COLLEGE OF CANADA.
MB IN

elating,

I
SYLLABUS OF INSTRUCTION IN ARTILLERY.

ALLOTMENT OF MARKS.

'Obligatory,

Voluntary.,

3,000

For 1,000
Entire Course. Drill, 400

4,660 Communicating Drill , (N. C. Officers 
only)....... ........................................ 160

Obligatory—Yearly and Intermediate 
Examinations................................. 1,500For 3rd Class. ■

Drill, 200

gatory—Yearly and Intermediate 
Examinations.................................

Voluntary—Yearly Examinations

(.Drill...................

f Communicating 
1 only)..........

Obli
1,500

350{For 2nd Class. ■ 600
150
200

Drill (N. C. OfficersFor 1st Class. 160

Q
bS

t>

- /
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TEXT BOOKS AND BOOKS OF REFERENCE. 81

B
two w

II
■ elmolt

.

Text Books :

Practical and Theoretical Course.

Handbook of Artillery Matériel (Morgan).
Manual of Siege and Garrison Artillery Exercises.

■Notes on Ordnance, carriages, &o.

M-” W «»

(B°’" =""*«• ,8„

Sladen’s Gunnery (Voluntary).
Tracts on Mechanics (Voluntary).

Nl6 Better 
log os 
with A

M

M;
El

rowing
gnnon

First Î

-Books op Reference :

Treatise on Ammunition (R.L.)
Instructions for the Service of the Siege Train,
Field Artillery Exercises (Royal Artillery and R. H AI 
Notes on Manufacture of Gunpowder and Guncotton. 
Reports of Experiments with Bashforth’s Oh 
Th© Penetration of Iron 
Owen’s Modern Artillery.
Transactions of Royal Artillery Institution. 
Rep0lrtiüefryth9 °f Director General of

Br;
De

Fbintdronograph. 
Armour by Steel Shot (Noble). Gu

«

c
Chi
Vet

h

Tbi

.

II

■ .
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SUMMARY OP INSTRUCTION IN ARTILLERY.
OR

PRACTICAL COURSE.
THIRD GLASS.
(Obligatory.)

Standing gnn drill and simple manœuvres of a Field 
cattery. Disabled ordnance. Drill of Garrison guns on stand* 
-i?k°A 1ï“ enl °° traversing platforms. Mortars. Drill 
with Armstrong B. L. R. 6 Pr. and 7-inch guns.

Making up ammunition.

SECOND GLASS. 
(Oblioatoby.)

I Gun

Gyns and sheers.
First Cuss'1 ICo"1" f°r N-C-Offloers as Drill Instructors in

11879

THEORETICAL COURSE.
THIRD GLASS. 
(Obligatory.)

Brief History of Artillery to the present day. 
Definitions of varions terms in Gunnery.

8. B. ORDNANCE.
•A).

Printed None:

Ouiu, Howitzers, Mortars and Carronades.—A. short des- 
orlption of their natures and uses. The names of the 
different parts of a gun.

Chambers.—Cylindrical and gomer.
Vents—The necessity for a vent “ bush," 

and “ through ” vent

)h.
0.

I of “ The cone ”

Sighting S. B. Ordnance. 
The various lines on a smooth bored gun.

Mi
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Dispart. Lina of metal elevation. Clearance Angle. 
Means of giving direction and elevation.
Wooden and brass tangent scales.
Millar’s Sights.
Mode of graduating sights.
Examination of S. B. Ordnance.

i
case (

1
/• 1!: !i|« RIFLED ORDNANCE.

Text Book, Morgan’s Treatise.
Chapter I—Metals used in Gun construction :

Cast iron, wrought iron, steel, bronze.
Chapter II—Rifled muzzle-loading Built-up-Guns :

Construction, process of manufacture, rifling, chambering, 
fioationand fittmg8’ vent8’ designation, examination, classi-

Chapter III Rifled muzzle-loading converted guns__
Old pattern fi. B. L. guns :

L' conTerted guns/process of conversion, sights, 
old. pattern R. B. L. guns, construction, breech 

fittings, rifling, sights, converted 35 owt. 40 Pr. B. B L 
examination.
Caapter IV—New type Breech-Loading guns :

Construction—breech mechanism, systems of obturation 
examination!’ ohamberlDS- “annfaotnring operations, natures)

December, 250 marks.

Chap:

I
M.L.
remar
ordna
large
direct
fuzes.

I
■i:i
«I FI tubes,

fuze;
prime

M1

; «on,
I

i
Text:
Morga
Printei
Princi]

AMMUNITION.
Chapter V—Gunpowder Cartridges, &o.

„nri®“n.powlie.r- composition, advantages, density ; natures of 
mJÎÎm dOT ’ Ca88esj «nn-cotton ; detonating compositions, 
SnggupCammun?tion."rel8' Precantioa8 I»‘.ken in. 

Chapter VI—Projectiles :

Armn°nr)v Ordnance, general description.
Jt. fi g ProJ°ctilea. common and double shell, 

r Tt 0880 8H atar shell, studded projectiles tor
5'Ay L' Ordnance, description ; service gas check for ditto. 
Studless projectiles for R. M. L. Ordnance and automatic gas- 
p ... description ; altered studded projectiles, studless 
Pallmer shell, projectiles for 16 in. and 12-5 in/ 
projectiles for old-pattern Armstrong R. B. L. Guns.

:

I
1 «0

VC
<

The ef 
Consid

1 CB
fih! Advam

foi
Constri; T1

I: vecheck,; CO
5 Descrii

“Jnew line

mi
Classifii

: / ■-

1

i
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Ifature", segment shell, common shell, shrapnel thell and

case shot.
Projectiles for Smooth-Bore Ordnance, natures, &c. 
Projectiles lor new pattern B. L. Guns.

Chapter VII—Fuzes, tubes, Sx, :

Fuzes for rifled Ordnance, wood time fuzes; description 
M. L. wood time fuzes ; wood time fuzes with detonators ; 
remarks on wood time fuzes; percussion fuzes for rifled’ 
ordnance ; Inscription, Pettman's G. S. fuze, B. L. fuze: 
large percussion fuze ; small percussion fuze ; B. L. plain fuze ■ 
direct action fuze; delay action fuze; time and concussion 
fuzes.ibering, 

; classi-
Fnzes for S. B. Ordnance. Friction tubes. Vent sealing 

tubes, Abel’s electric fuze ; electric fuzes and detonators ; safety 
fuze ; quick and slow match ; hortfires ; wedge wads ; tin cups' ; 
primera j Halo’s war rockets ; disabling guns.

Maioh, 251) marks. .Repeat course in June, 1,000 marks.

SECOND CLASS.
(Obligatory.)

MILITARY CARRIAGES.

Field asd Shoe Carriages

guns—

sights, 
i breech 
L. gun,

/iration,
latures,

arks. iText Books

Morgan's Treatise and Manual of Siege Artillery Drills.
Printed Noies .—
Principles of construction, pointing out the considerations that 

govern the height of wheels and the dimensions of the 
various parts.

The effect or firing on a field or siege oairiage.
Considerations by which the various strains on a field gun 

carriage may be minimized.
Advantages and disadvantages of iron as compared with wood 

for the construction of a gun carriage.
Construction of wheels and axles, naming the various parts 

The dish of a wheel and why necessary. The incon
veniences arising from*the dish, and how they are over
come. Definition of hollow, lead, strut and set.

Description of the “ old pattern ” and “ new pattern ” or 
“ Madras " wheel, pointing out the great advantages of a 
metal over a wooden nave.

lures of 
eitions, 
ken in.

ion.
i shell

r ditto, 
lie gas- 
tudless 
w line

Classification of wheels and axles.
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i Woodsn Carbiaqks. Racer

D06lPverBiDOgBahdd|Ceflrriag0 f°r “ ^ R with 

P°inguns difference between ‘h™ and the carriages tor S. B.
'A

Wrou 
Single 
The E 
The d 
Vavae 
The si 
The h 
The el 
Worm 
The ai 
Iron i 
Varioi

limber for above gun carriage.
Description of the mode of shifting shafts for single or double 

draught andfour abreast. Pole versus shaft draught
ThS Knnn,?ontaVgggonWith rein6 " fr°m h0r8e’8 baok‘

The heavier natures of wooden carriages.
Mortar beds.

Iron Carbiaqis.

:

The (or.the 9 Pr. B- M. L. gun, Mark II . described in
are c^t,nc?e8d.the PattWn °D WMch 8,1 the lar«6r lo

The M 
The pipKSSîisS*—

Carriage for 12-pr. B. 1. gan.

Tbe and beds for the howitzers, 40-pr. B. L. con-

Sikqe Platfobm, &0.
The fhThoXe?™dlClarke’8 platf0rm ; 6p0Cial P,atf0™ ior 

Detail of carriages, &c., in a siege unit.

Gabbison Cabbiaois and Platforms.
General principles of construction.
Wooden carriages and platforms.

S: !ff5yS5yir-» i™k-
’>* I'™™»'"'-8' "* "”1" both d.«f,„d

Tbavebsino Platforms.
The common, dwarf and casemate platform.

i

(Ma

D.

1. Gu:

f

I

l

I

!

r-1 IN CO

F 
F 

P.
®

».
-»

.»
.»
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Racers and pivots, real and imaginary.
Iron Carriages and Platforms.

Wrought iron standing carriage.
Single plate construction of eliding carriages.
The Blswiok compressor.
The double plate construction of sliding carriages. 
Vavasseur’s carriage, 6
The small port carriage.
The hydraulic buffer.
The elevating screw and quoins.
Worm wheel elevating gear.
The arc and indicator.
hon traversing platforms, pivots and racers.

r"ïsf£r 2&T*1 " «
The Moncneff system, its advantages and disadvantages 
The preservation and oare of carriages and their parte 

December, 250 Marks.

gun, with

s for S. B.

or double 
ught. 
ick.

icribed in 
•ger ones

ition.

ELEMENTARY GUNNERY.
(Manual of Artillery Exercises and Printed Notes ) 

Part I.—Section I.
Definition of Gunnery Terms.

ages and

. L. con- 

arriages,
Section II.—The Gun.

1. Material for ordnance.
2. Rifling,
3. Muzzle verm breech-loading.
4. Proportion of weight to calibre.

Section IIL—The Charge.

form for

platform 1. GunI. 2. Quality of the ingredients.
3. Porportion of the ingredients.
4. Density.
6. Hardness.
6. Proportion of moisture.
7. Size of grain.ssiEsa,1"*

10. Length of the bore of the gun.
îo ^!z,®.of 0,6 P°wder chamber.
12, Calibre.

rarf and

V

P "
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13. Amount of the charge.
14. Weight of the projectile.
16. Windage.
16. Billing.

Short description of the methods of measuring pressure in 
the bore and the velooity of the projectile.

Tub Projectile.
THE FORCES ACTING ON A PROJECTILE IN THE BORE OF A GUN.

The force of projection of the powder gas.
The rotation imparted by the grooves.
THE FORCES ACTING ON A PROJECTILE DURING FLIGHT.

The force of projection.
The force of gravity.
The resistance of the air.
The rotation dne to rifling.
The rotation of the earth.

VARIABLE FORCES ACTING ON A PROJECTILE. 
Variability of th& charge.
Variability of space occupied by charge in bore.
Difference of level wheels.
Force and direction of wind.

6
7

C
8■
9

10
Projei

t;
a
Bi
si! 0
M

Part :
Li
Ni
Pi
W
Cc
Sh
N<

Dbsori 
Part 1 
And “ i

ARTILLEBY FIRE.
1 (Manual of Artillery Exercises.) 

Part I.—Section VI.—Field Artillery. 
Effect and use of projectiles. Nc

Pr$ Shrapnel shell.
Common shell.
Firing at moving objects.
Practice with reduced charges.
Use of range tables, limes of flight, angles of descent. 
Part III., Sections IX and X.—Siege Artillery. 

Method of Laying,—
A. When object is visible.
1. The tangent scale is used.
B. When object is visible from battery, but not from gun. 

Laying by plumb line.
3. Laying by hanging scales and quadrant.
4. Laying by an auxiliary mark in front.
6. Laying by an auxiliary mark in rear.

l Th
Ar
He

Part 1
Ma

Part I
2. Ele

Part "V; s
Ma
3

>!

'



33 l:!..

6. Laying by Capt. French’s scales.
7. Laying on plumb line and mark to rear with service

sights.
C. When object is not visible from battery.
8. Obtaining line of fire.
9. Laying the gun.

10. Firing by night.
Projectiles used from Siege Guns,—

Their mode of use and effect.
Common shell.
Battering shell.
Shrapnel, base and star shells.
Observations on the effects office.
Mode of using rockets.
i

Part I„ Sect. VI.—Garrison and Coast Artillery.
Land fronts and sea fronts.
Nature of work to be done.
Principal projectiles—Palliser shot and shell.
When each will be used.
Common shell.
Shrapnel and case.
Notes on penetration of iron plates by chilled projectiles. 

Description and Uses op « Range Finders," - 
Part IV., Sect. IV.,—
And “Siege Train Manual" and “Field Artillery Brill Book.” 

Nolan’s and Watkins range finders.
Principle of Weldon’s range finder; the objections to its 

general use.
The hydroclinometer for elevated batteries.
Arming batteries by night.
Hasty disablement and destruction of ordnance.

' March, 250 marks.

Manual Garrison Artilbert.—Vol. II

essnre in

A GUN.

IHT.

ent.
:rt.

Part V.—
Material and appliances.

Part VI.—
Elementary instrutition.

Part VII.—
Machines and transporting carriages.

om gun.

r*

3

v■;:.i/--:y:. :
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; Part VIII.—
Moving, mounting and dismounting ordnance, carriages 

and platforms.

■ 1

Part IX.—
Gun sleighs.

Part X.—
Sheers and derricks.

Bepetitionand completion, in Juno, 1,000 marks.
Ohapti

Ï II Pr
Chapti“hi W.SECOND CLASS.

Section A.—(Voluntary.)
Construction of Carriages, &o., in Royal Arsenal 

Printed notes.
Machinery—Steam hammer.
Notes on the variou^ woods, British, and Foreign, used in 

the construction of carriages, &o.
Form and quality of iron used, tests used.
Nature of bronze used.
Care and preservation of leather, &c.
Sizes of cordage and uses.

Manufacture of Projectiles and Fuses.
Selection of iron for shells. Preparation of core and mould. 
Casting of common shell and shrapnel.
Peculiarities in the manufacture of Palliser projectiles. 
Fitting studs and gas checks.
Lacquering inside of shell.
Construction of wooden and metal time fazes. 
Construction of tubes, port fires and rockets.
Various laboratory compositions.

Notes on the Manufacture of Gunpowder. 
Manufacture of gun powder.
Manufacture of gun cotton.

Section B.—(Voluntary.)
Sladen’s Principles of Gunnery.

■

;

ChaPti

Be

1

]

CHAPTI
Cal

t

Chapte

Dr

Chapte

Pit

Chapte

Pei
c

Chapter I.
Definition of terms used in gunnery.

Chapter II.
Relation between and problems upon the “angle of spiral" 

and 11 twist of rifling.” Velocity of Rotation determined

Append

Gei
(

\
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from that translation. Energy due both to translation 
and rotation, omitting the note to pages 15,16. Velocity 
of recoil without noticing the weight of the cartridge 
and without the considerations in pages 18,19, which 
should, however, be read over, the causes of inaccuracy 
being noticed. Energy of recoil, omitting the cartridge 
as before. Omit Major Kemmis' table.

arriagos

Chapter III.
Pressure in the bore of a gnn.

Chapter IV.
Work done by a charge of powder, omitting the table of 

work and its applications. ‘‘Factor of Effect." Velocity 
in the bore and muzzle velocity, omitting details in 
pages 31, 32.

s.

ISENAL

'Chapter V.
Besistanee of the air. History up to Bashforth’s ex

periments and conclusions. Calculations leading to

and to the tables of remaining Velocity.

used in
V

V—-
1 -he Vs

Practical use of these tables. Consider the table of K, 
page 48. Omit table page 54.

Chapter VI.
Calculation of Trajectories ; vertical height and angle of 

descent. Omit pages 69 to 84.

mould.

iles.
Chapter VII. '

Drift of elongated projectiles. See also manual of Canadian 
Artillery.

Chapter VIII.
Probability of fire.

Chapter IX.
Penetration of projectiles. General principles without 

detail.

Appendix.
General acquaintance with the principles of Le Boulengé’e

graph;*”Catkin's Electric Chronograph; ^Chrusher 
Gauge and Ohronosoope.

spiral"
rmined
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k^ Section 0.

(Tracts on Mechanics, Part III,)

ra-arsEEEEF AC
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Ï
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Mark

Marks
Mark

Mark
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8, includ- 
îer jacks -r 
ke, &c.

a
ROYAL MILITARY COLLEGE OF CANADA.

I

»SYLLABUS OF INSTRUCTION IN FRENCH.

ALLOTMENT OF MARKS.

For entire Courte (Obligatory), ,3,000

4th Class.

Marks (Obligatory).............................. 500 { Examinations.100
l Notes and Becitations...400

3rd Class.

Marks (Obligatory)...............................600 f Examinations.150
l Notes and Beoitations...450

2nd Class.

f Examinations..................200
l Notes and Becitations...600

1st Class.

Marks (Obligatory)...!,100j

Marks (Obligatory)......800

Examinations 
Notes and Beoitations...850

250

i
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Spei
stage i 
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A c< 

snfficicContaneean’s French Dictionary.

d° Grammar.
French Classics, Gnstave Masson,
Horace, Corneille.
Cinna
Les Écrivains Militaires de la France, Karoher 
Histoire de Charles XII.
Frederick the Great, by Lord Macaulay 
Le Page’s “ French Master for beglnners." 

do “ Petit lecteur des colleges." 
do “ Jugevile treasury of French 

Gnilgault’s Hand Book of French.

1
do.

ii «

conversation."

>

1

;
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SUMMARY OP COUBSB OP INSTRUCHON IN FRENCH.

stesssr ^— —
JS MX."**graduated in diffionIty- acoorfin«

•As&xxssiZïsgr **«"•

to the

ttion,11

%



K1'55 ■ ' ""’P...WP"
rr .\t ■

1

\

I
i

I
i

SI
!i

j

:

E■

!;
Si Obllgl

Yolnn
;

Obligi

Volun'
II

Oblige! Volnnl

Not 
or for 
Olau, i
Class.

■fir;
;

j

■

.

o~



41t

I

SYLLABUS OF INSTRUCTION IN PHYSIOS.

ALLOTMENT OF MARKS.

■5

For Entire Course.

Examination
Sanitation....

Obligatory. |

Voluntary, -j Examination.

..1,200"
V 300

..1,000,
■Total......... 2,500

For Second Class.

Obligatory. j 
Voluntary. Examinations

Examinations 
Beoitation......

400
100 -Total. 700
200

For First Class.

J Examinations Obligatory. | Beojtations>

Voluntary,Examinations,

Note—In order to quality for any Certificate of Graduation 
or for " Pass " in Physios, a Cadet most study in the Second 
Cjou, the course of Elementary Inorganic Chemistry of that

800
200 ■Total.........1,800
800

:
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SUMMARY OF INSTRUCTION IN PHYSICS.
CLASS II

EXPERIMENTAL PHYSICS.

(Obligatobt.)
Matter : its constitution and physical conditions. Atoms and 

molecules. General properties of matter. Units of 
ment. The metric system.

Energy : its varieties, transmutation and conservation. 
Atomic and molecular forces. Chemical affinity, cohesion 

and. adhesion. Elasticity of traction, torsion and flexure* 
Universal attraction ; its laws. Terrestral gravitation, and 
causes modifying its intensity.
Sydroitatics— ,

General character of liquids. Equality of pressures. Laws 
of pressure. Pressure independent of shape of vessel. 
Hydrostatic paradox. Condition of the equilibrium of liquids. 
Hydraulic press. Water and spirit level. Artesian wells.

Principle of Archimedes. _ Equilibrium of floating bodies. 
Spécifié gravity. Hydrometers.

Capillarity : its laws and explanation of capillary phenomena. 
Endosmose, diffusion.
Pneumatics—

General properties of gases. Atmospheric pressure, Tori- 
oelli’s and Pascal’s experiments. Different kinds of baro
meters. Corrections of barometers for capillarity and temper
ature. Barometric variations.

Measurement of elastic force of gases. Boyle’s law. Mano
meters, Aneroid barometer.

Archimedes’ principle applied to gases. Air balloons. Air- 
pump, Blanohi's, Sprengel's, Bunsen's and Morren’s : Gauge and 
Babinet stopcock. Uses of air-pump. Condensing pump. Suo- 
tion and force pnmps. Fire engine, Fountain in vacuo. 
Intermittent fountains. Velocity olefflux. Quantity of efflux. 
Direction, form and height of jet. Water wheels and turbines. 
Sound—

Sound and noise. Cause of sound. Propagation, intensity, 
velocity, reflection and refraction of sound. Echoes and 
resonances. Speaking and ear trumpet. Stethoscope. 
Measurement or number of vibrations. Savart’s apparatus. 
Syren. Limit of perceptible sounds.

Musical tones. Pitch, intensity and timbre. Diatonic scale, 
semitones, chromatic scale. Number of vibrations producing 
each note. Musical notation.

measure-

dition.)
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of earth’s 
Magnetic

ible touch 
Magnetic 
ignets. 
ire, cleav- 
negativo

ibution of

i. ■ Voluntary. \
-Beat.—Measurement of coefficient of linear expansion

Tension of aqueous vapour and of mixed vapour, 
mixtures of gases and vapours.

Becent researches in liquefaction of gases 
Measurement of radiant heat. ««flection of heat. Trans- 

mission of heat rays. Influence of nature of heat and char-

equiv°atntgofhPeCatfiPc ^ OatrimL^KS
Light.--Fizeau’s method of determining velocity 
Formula) for spherical mirorrs, Heliostat.
Measurement of index of refraction in 

gases. Spherical aberration. Caustics.
Formulœ relating to ienses. Combination of lenses. Fluor-

pSSS ~njSKB. "gaefand refraction. Double refraction. reneotion
Interference^ of light. Diffraction. Newton’s rings 

Ration, its effects. Saocharimeter, ®
, Magnetism, Declination and inclination compass. Methods

Totat6IS!nnD8f atW8 °f magneti0 a«raotion and repulsion, 
'f I“‘ “ of. two magnets on each other. Determination 
magnefs ' m absoIute measure. Portative force of

Frictional Electricity.—Electric density. Potential anilcapacity and their movement. Potentffi of a sphere
tion. ^fi?Œe8ca7JSaCti°n and th^#fW* 

n^!t/?gXhydr°"electri0 an<t, Carré's dielectric machine. 
de^AiZ w “f Tden8=rs and calculation of con-
SStiT rChar8„,n8 by cascade. Measurement of charge 
of a battery. Laws of electric charge Thomson’s quadrant

Laws oflootrified
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°f voltaic battery. Gravity batteries. Comparison of power
ofbaUery'fo^maxTmuine'ffeot. g#lTOn0meter- Arrangement

W rlnhefing efe*CtB of onrrent- Regulators for electric 
light. Comparison between tangent galvanometer and vol
tameter. Polarization. Gas battery.
hv^TrAntS'î18nd sin“ous ”°rrents' Botation of currents 
by currents and by magnets. Directive action of 
currents.
TnrtnpHnn*, folegraph. Duplex telegraphy. Earth current.
I Tn^nHvl „t! egra?T “TP. Electromagnetic machines.

™1'*'
Microphone. Tasimeter.
Diamagnetism.
Different forms of thermo-electric batteries, 

thermometer and pyrometer.
Determination of electric constants.
Meteorograph.
Text Book.
Ganot’s Physics. Books 6th to 1
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l current, 
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on bodies

SYLLABUS OF INSTRUCTION IN CHEMISTRY.

jadd’s and
allotment: of marks.

1
Electrical

For Entire Course.

Examinations...................
Recitations.......................Voluntary, j ?,200 | 2,500

300

For Second Class.

Obligatory. | Examinations
Recitations....

400 } 500100

For First Class.

r f inorganic Chemistry...650 '

«—H <£S£7SSZ£M
[Laboratory

J Voluntary. .2,000
600

.Recitations

Non,—In order to qualify for any Certificate of Graduation, 
or for “ Pass " in Physics, a cadet must study in the Second 
Class the course of Elementary Inorganic Chemistry of the Class

200

4
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SUMMARY OF INSTRUCTION IN CHEMISTRY.
fclMSS II,

Inorganic Chemistry.—Vol untar

General principles. Constitution of matter.
Solid, liquid nnd gaseous condition of matter. 
Elements and tbeir classification. Symbols and 

weights. atomic

mixto™!CaSoluttony' COmbinalion and “echanical

The non-metallic elements : their occurrence in nature 
physical and chemical properties, and modes of preparation’. 
Compounds of these elements with each other and with the 
metals.

Water. Its decomposition by the galvanic battery, heat, 
electric spark and chemical action. Constituent elements of 
wator, and their relative weight and volume. Laws of definite 
proportion—atomic theory.

Hydrogen.—Illustration of its properties, physical and 
Hydrogen R m^uL The0retical unit °f weight »"d volume.

Oxygen.—-lia history, source and properties. Carbon, phos- 
phorus. sulphur, potassium, iron and zinc burnt in oxygen ; 
nèf«fT,Vn the.em>8Bi°” of heat and light, and in the char-
salts TMlenfn dUCt|,‘ °X,de9’ anhrdr‘d°s, acids, bases and 
salts. Bole of oxygen in nature ; combustion. Chemical nota
tion and nomenclature. Use of formulae and equations. Bela- 
tion or volume of a gas to temperature and pressure. 
iAm ySÀS SynU™* of Water.—Explosive gaseous mix-
in 0xymydf°§en .blow'Pipe. Different varieties of water 
ÔLant m«i,TeBt8Af^ ,to Çnryynand hardn«“- Presence of

ASrSStaSttt lg3.WKSrd5:

mixture0”^011’ h°W maintained- Proof that air a mechanical

edition.)

Carbon.—Natural and artificial varieties. Allotrones 
tinani&'f1 °ntt!Eg’ polishing, valuation and usés; howls'- 
naZnh afr0?, h®.r eub8tancea i Proof that diamond is pure 
«arbon. Graphite, its uses. Amorphous carbon: different
lamnhUnV1"1 thelr.aP.pI>oationa in the arts. Peculiar value of 
ampblack as a printing material. Imperfect combustion cf
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R TOloriDg matters°byl oarbon. ^c'K,11 g‘"e8 M*

Oarbrt?‘Ank$idl -“iroked'tn^rMDriJ0 th6'r
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-SErfewSpSaCl.

gS?isSJSSc£5KSi ti"8™ °f 
jir.fitt.sar- ïggagrÆas
t‘ZL“ssa 5SSS Sn,°'*ta-atraotion of salt from the ammoniacal1 Hîf„ pr°Fertiea- B*-

refHgerat^Ammodùm^Thoo^ °f ££”*£ ^“«onia

Nascent state. monta and nitrates ft nature

SIliSiiE:
"5ElSIISI^a^
r»pÆ Ærjüysw »■»«?«.».
fired gunpowder. Blasting powder U atlon of f°roe of 

Guncotton Abel's process5o7mann/aoture.

ing gut 
eions.

Bloxi 
611 to i

Metalloi
Honill

Chlori 
■common 
of chlori 
ing pro 
chloric £ 
solution 
oxides. 
Aqua rei 

, lime, t 
Préparai 
positions 
Perohlor 
with oxii 

Rromii 
falance to 
Bromidei 

Iodine. 
and uses. 
Iodide of 

Fluorir, 
Etching 
fluosilicic 

Review 
dual diff. 
quantival

1 ' s

(

appli-
aoid.

SI'
Sulphui 

and refin 
forms. El 
explanati

Effect of tamp. -

I
w,

-r«
isa



T

53
™, gases and 
e* and their 
aisance.

combustion, 
le and life ; 
rorld to oar- 
xtinguieher ; 

analysis of

‘ces ; poison- 
lete oombus- 
lio oxide, 
mps.
temperature
ndle; struo- 
es luminous 

Seduction

ieription of 
oal.
and amor- 

Varieties of 
ind ennmel-

èmsanC°tt0n COmpared wilh gunpowder. Theory of explo- 

InorSanio Chemistry, pages 1 to 116; 411 to 438 ;

CLASS I.
' INORGANIC CHEMISTRY.

Metalloids. Their occurrence in 
Hon con timed. nature and modes of prépara-

Chlorine Group.

,!ilorr! occurrence in nature and extraction from 
Physical and chemical properties. Attraction■common salt.

<-hfnr,> n£vi tleo Applications in industrial arts. Hydro- 
chlono acid—Preparation and properties of the gas and its 

'V.®4?/ Aotion of the acid on metals and metallic
oxides. Chlorides. Analysis of acid. Molecular weight. 
Aqua regia. Hypoohlorous anhydride and acid. Chloride of

* pPê5c,r ss^cuSdftS: 
sssâ,^-“.o^o^tW1“ oxides of nitrogen. Chloride of nitrogen.

Promme.—-Extraction from mineral water and uses, 
blance to chlorine. Oxides of bromine.
Bromides.

fr?“ sea"w°ed ashes. Characteristics

Mide o^ Jtrog0r P 0aCid9‘ Hydri0d!eacid' Iodides-
fluorine—Hs occurrence in nature. Hydrofluoric acid. 

Mfic°ancidR,a89-(1) dUll) (2) dcar' Fl“OTid0S- Hydro-' 

AmTa'S’ °f Corine Group.—'Group characteristics and indivi-

Sulphur Group.

mts.
rties. Bx- 
gas-works. 
Ammonia 

mmonium. 
f nitrogen, 
elements, 

'■nio sub- 
i nature.

a
Resem- 

Hydrobromic acid.

ial appli.
I trie aeid.

i and pro-

Laws

nfaoture. 
force of

of tamp- »

es.

SuipAar.—Hs occurrence free and combined. Extraction 
d,™? 0f 8alPhur- Commercial varieties. Allotropie 

torms. Electronegative and electropositive sulphur. Received 
explanation of allotropy and dimorphism. Methods of crys-
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Bimuth,—Extraction, properties and uses. Oxides. Flake 
white and pearl white.

> <d, ba91<3 an.l trlba81° acids. Structural formulas.
M C.UuÜt!ationïA%l>ÿa> mioid Salls> Oxymlts and

Double Salts. Theory of Types. Principal Metallurgical

olution, Use» 
ty of vapours. 
8 and labora- 
oupn. Action 
acids, bases 

sis of hydro- 
hurous anby- 
ltiseptio pro- 

Sul phites. 
new methods 
Economic ex- 
in industrial 
ir repreeenta- 
ipurities and 
c sulphates. 

Polythionic 
irated oxides 
)n and usee.

6.
Metals op the Alkalies.

Pofmj/um.—Caustio potash. Carbonate and bicarbonate, 
.nitre. Chlorate of potash.

Sodium.—Common salt. Manufacture of carbonate of soda. 
Caustiosoda. Borax. Soluble glass. Sulphate and phosphate

Ammonium.—Itn principal salts.
»c^m,vSrgrXtos,um'-Speotram aDa,y6is'cbar-inr.

?en.
gen. Metals op Alkaline Earths.

Gradation, Barium, Strontium, Calcium and Magnesium and their chief 
m1, „ , ®'. Gypsum. Mortars. Characteristics of group,
tests, «elation between specific heats and atomic weights.

c- Varieties, 
logical and 
of red and 

on matches, 
:e compost-

and acids,

and ortho- 
ts for acids

lorous acid, 
llp^ides of

from mis- 
Arsenious 

s and uses.

’s test for

Oxides of 
imony.

Metals op the Earim,
Aluminium.—Its preparation and uses. Chief salts. 8ili- 

cates. Clay. Porcelain. Pottery. Cements. Alum. Ultra- 
Tests Gther metals of the earths. Characteristics of group.

Iron Gaocrs.
Iim-Ores of Iron. Cast iron, wrought iron and steel. 

Blast furnace. Chemistry of process of smelting. Hot blast. 
Grey, mottled and white iron. Chill casting. Refinimr and(rey, mottled and white iron. Chill casting. Refining and 

Uddltng. Bessemer process. Different varieties of steel.
extracting iron. Oxides and salts of iron.

puddling, Besson 
Catalan process of 

Manganese.—Oxides and salts.
Cobalt and Nickel and their chief compounds.
Chromium and Uranium.—Bichromate of potash. Character

istics of gronp. Tests.
Zino Group.tes.

Hinc.—Methods of extraction from ores. Uses. Galvanized 
iron,

Cadmium and Indium.—Characteristics and tests.
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Copper Group.
bSGS"8 °f °°Pper °reS' Ue- of metal.

oret^OV^metaT^L0/ ^traction of silver from lead 
tureoÆemiead’. 0t’80,der'&°- Salta of lead. Zufac-

tests of gronp.Dl8C°Very by sPectr°acope. Characteristics and

Tin plate ; alloys. Prin- 
tJtniUm’ Mo,ybde™, -6c-General characteristics and

Methj
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Anhyi 

Pro; 

tonesi 
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Buh 
Adds, 

Amy 
Manni 

Fate

Tin Gboup.
ciPai"a7ts.X,,'aCti0n ant* Purifixation.

Noble Metals.

standard
Salts. V' E aCt,on and Purification. Uses. Amalgams.

MBa0S'S «il“-rtp8n'rp!eUKsfasd' T°9tingand

Platinum blackballs 8“d pr°paratioB' Spongy platinum. 

B&jeharacteristics and tests
to 417; K.256' ^
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Text 
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"TSr.tex"" °r
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unsaturatedcompounds.
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Methyl with Phosphorus, Arsenic, Antimony and the metals. 
Compound Ethers,

Ethyl Compounds.—Ethy lene and Acetylene and their deri
vatives. Preparation and properties of Ethyl Alcohol, Ether/ 
Aldehyde. Chloral. Acetic Aeid and its Salts. Acetic 
Anhydride. Oxalic Acid. Glycols. Mercaptan.

Propyl Compounds.—Propylene. Allylene. Acetone. Ke
tones and their properties. Lactic Acid. Glycerine. Nitro
glycerine. Dynamite. Isomeric compounds.

Butyl Compounds.—Butyric, Succinic, Malic and Tartaric 
Acids, and other derivatives.

Amyl and Hexyl Compounds.—Valerianic and Citric Acid,&e. 
Mannlte,

Fats and Oils.—Soap. Saponification.
Sugar .-"Its varieties. Extraction of Cane Sugar, Sugar 

refining. Beet-root Sugar, Production of Sugar from cotton,

•tal. Alloys :

ver from lead 
d. Manufac-

cteristics and

alloys. Prin- 

■oristics and

• Standard

Amalgams.

Posting and

r platinum.

1 and tests.
' 6, and 411

Starch.—From potato, wheat, rice, sago, tapioca, &o. Dex- 
0*H*'d' ^e**u*0S6, ®un 0°tton, its preparation and properties.

Fermentation,—Alooholio, lactic,butyric, mucous and acetous. 
Conditions necessary for fermentation and circumstances in- 
j!UeS?*n® ^-dtion of heat, acids, alkalies, &o. Wines and 
distilled spirits, Germination of Seeds. Malting and brewing.

Aromatic Series of Organic Compounds.—Theory of their con
stitution. Benzole and its derivatives. Aniline. Toluol. Xylol, 
Oumol, Cymol.

Naphtalene, Anthracene, &c.—Camphors,
Besins, Alkaloids, Coffee, Tea, Cocoa, Tobacco.

Coloring Matters.—Their general properties and preparation, 
Dyeing and Calico printing. Coal-tar dyes. Products of the 
destructive distillation of wood and coal.

Vegetable Chemistry.—Food of plant and its sources. Tissue 
of vegetable. Growth of plant and ripening of seed. Decay.

Animal Chemistry.—Chemistry of milk, blood and flesh 
Excrementitious products. Putrefaction and disinfectants. 
Chemistry of tanning.

°ok.—Selected portions from Bloxam’s Organic 
Chemistry, pages 439 to 646. Notes from Lectures.

Essential Oils,
’ molecular 
ibstitution. 
Maturated

tomicity.

i. Acids.
Alone.

9.
ibstitution 
Hydroxyl 

Methyl, 
bstitution 
>, Nitriles

I Ferrioy- 
nio Acid, 
ounds of

Text

Practical Chemistry.
Qualitative analysis of substances containing a single metal 

and a single inorganic or organic acid.
Use of the blowpipe.
Flame reactions.
Exercises in writing out formula) expressing reactions.
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Qualitative analysis of a few mixtures.

—~-----—a few simple minerals.
TW7»® °f8matanc1a ina°°n^o in*water and acids. 
lext B°ok.~-Bloxam’s Laboratory Teaching.

Printed table of course of analyses of mixtures.
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN GEOLOGY AND 
MINERALOGY.

ALLOTMENT OF MARKS.

l«f Class. I
Voluntary, Examinations,

Notes and 
_ Recitations.

1,800

2,000. 200

M

/
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SUMMARY OF INSTRUCTION IN GEOLOGY 
MINERALOGY.

Class I,—Voluntaby.

of Sarth t0 ihe Universe — Object of Geology.—Sub-divisions of Subject.
9,lotoM-—Earth’s general contour. Form of 

earth and probable causes. Sub-divisions of it. i

«ss* :
ÆSrÆBiîtysfert‘!;‘y; forest regions, prairies, deserts, &c. y

Lithological Geology.—Constitution of rocks. Elements

origin : Corals, coal, phosphate?, &o 0rgMno
,.J™d8 °L?°fks; ^roPertioB to be observed in the determina- 
3îndeCsoribing m=L ardne981 6pe°ifio &o. Terms

Metamorphio Rooks : 
syenite, &o.

AND

Relations

quartzite, granite, gneiss, mica-schist, 

and chief
sitaGfied te'"" ^ Arrangement of Roe* Afasses_ 
btratified Rooks : nature of stratification. Structure and

: ZëT6D\ °-i8trat?- Natnral positions and dislocations of
ïï™.dlï!Æn’ ÏÏt0TO?' fanlte. Fossils.
Unstratified Rooks: veins, dikes, &o.
Short Sketch of Animal and Vegetable Life-

J*u^nCal Qeology : i{ocks' « order of their formation andssasraa'Kffi*’' .
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earthZrust Geol°9y-~VoTCee at work in development o

6l°d!&c''and distribntion of material transported. Mechanical’ 
effects of subterranean waters. Land slides.

Oceanic Waters: their mechanical effects arising from m 
ey6t6m»f currents, (2) wind waves anï currents, 

0 *. d?I aad cnrrents, (4) earthquake waves ; theirifZ^ZfdeS1”8Mddi8tribati,,g mat6rial and

Freezing Water : its disintegrating effects. Ice as a trans
porting agent. Icebergs. Glaciers : their nature, formation 
cause, manner of movement and eroding and other effects. 

Chemical effects of Water : in consequence of fl) its solvent
fnTsolufi^ th° affinity 0f its el~- (3) BubsVances taken

Beat. Causes influencing its distribution. Sources of heat :
8 1°tejlor’ 00 chemical and mechanical 

morphosfs of rocks ” dilaUti°n 8Dd COntraotion and ™cta-

naturo and geographical distribution, 
varieties of volcanic cones, non-volcanic igneous eruptions
watersfgeyZs.8 COndition of voIoanio action. Thermal

of the tern> ! phenomenon due to 
action of heat and water, &o. Effects of metamornhism as 
consolidation, crystallization, loss of vaporizable or soluble
SSSSÜ. °*1» * ■“* —* iorphuïiSi; 

“‘3
Effects of the cooling of the earth on its mtaf.-Chanees of 

e7e F°™ation of mountains, origin of moSfitains. Kesults 
of action of mountain making force. Enohffs of mountain 
makmg Flexures, fractures and faults. Earthquakes.

s fundamental features?- Continental 
developments. By8tem of trenda- h°w developed.

Crye
age. J

acids, I 
Clast 

Ores. 
Meth 
Text 

•(third i

.

V

11 >

.
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i
!

Cl i matai

StJMMABY OP iNSTBÜCnON IN MlNEBALOOT. 

General characteristics of Minerals.
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ROYAL MILITARY COLLEGE OF CANADA.
SYLLABUS OF INSTRUCTION—FREEHAND 

DRAWING AND PAINTING.

ALLOTMENT OF MARKS,

J Obligatory 
| Voluntary.

Total. 
:2’900°| 3.500For entire course

4th Class.
Obligatory—300 Marks.

Drawing from copies and f Examinations. (Annual.) 100 
objects. { Term work, 200.

3rd Class.
Obligatory—400 Marks.

Drawing from copies and f Examinations. (Annual,) 150 
objects. | Term work, 250.

Voluntary—100 Marks.
Painting in monochrome from 1™. , ...copies, objects and nature, j ^erm work, 109.

2nd Class.
Obligatory—800 Marks.

and8natme”oPrleS’ °bje0tS, Examinations. (Annual,) 150. 

Painting in monochrome from T()rm wQrk> ggo

Drawin

Voluntary—300 Marks. 
Drawing from objects and'

Painting in colour from copies, ' 3'erm work, 300 . 
objects and nature.

1st Class.
Obligatory—1,100 Marks.

“■JnCfiSSSSSSJ1 »•* ~
Voluntary-600 Marks. 

Drawing from objects and ) V
nature, or I

Painting in colour from objects j 
and nature J

Term work, 600.

6
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TEXT BOOKS USED.:
P;-
FiBurchett's Perspective.

Redgrave's Catechism on Colour,

Warren's Artistic Anatomy of the Human

Horse.
ifKrawinfDUal °f L*bt Md Shade, with reference to

and
c Pi

and
81

Piguro, SI
do do Ti

Di1/ outli
Di

Green’s Sketching from Nature. Part 1 and 2.

BOOKS BECOMM.ENDBD TO BE BEAD. 

Bonomi’s Proportions of the Human Pi

(0
oral (

: (Vgure.»! appli
(V

muse
(0ecs; & from
(01

I cast i
(V.

ÿHaU;Loanlï8Pn'nCipl08and I,raotic= of Art. 

.Pield’s Chromatography. Winsor & Newton.

: flowei
Chapman <01

of the 
compc

:

Pai:
■copies

Tim

I
J

JA
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pmnpR
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' SUMMARY OF INSTRUCTION, FREEHAND 
DRAWING.

i

Grade 1.—(Obligatory),

Preliminary courses in linear perspective, 
and'mriele °atHne dr8WiDg from C0Pies of ornaments, objects

Jo™,me=°t"tlinedrflWingfr0mthe roand- modele, objects

Shading from flat examples or copies.
Shading from the round or solid forms.
Time sketching and sketching from memory.

outlinT”8 th® baman figUre and animal forms from 

Drawing flowers, foliage and landscape details from 

Grade 2.

applied design" S‘UdieS of hiBtorio styles

frombthl”-rZnd^aWmg th° human fignroand a°imals forms

“d ùm

(Obligatory). This grade to embrace a general knowledge 

Grade 3.—(Voluntary).

ooSnlMemhrtaum%nre0ranimal9 in water-colour from 

Time studies from the living model.

)

c
o.

copies in 

nature.
iferonce to

or ornament and
ion, Loo
ms, New

on, Don
na, New

/hapman
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flOYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN ENGLISH 
LANGUAGE AND LITERATURE.

ALLOTMENT OF MARKS.

!

For Entire Course.

Examination (Annual) .... 600 
Term Work........................... :

600 1,600
■3,000

Voluntary, 1,400800
I

Fourth Class.

Obligatory, {

Third Class.

Obligatory, j
Second Class.

voiMury,

First Class.

Voluntary, j

I300 800. 500

}300 800600

I

}300 700400

}300 700400

«
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text books. com

-o

Shaw’s “ Students Manual of English Literature.’* > 
Bain’s “ English Bhetoric and Composition.” 
Marsh’s “Lectures on the English Language.” 
Whately’s “ Bhetoric.”

Sic:

Sec:

Sec1BOOKS BECOMMENDED TO BE BEAD.

Earle’s “ Philology of the English Language.” 
Max Muller’s “ Science of Language.” 
Moetzner's “English Grammar."

Taine’s “ English Literature.” Sec

Sec

Seo
Sic

ak>
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SUMMARY OP INSTRUCTION IN ENGLISH 
LANGUAGE AND LITERATURE.

Practice in writing letters, reports, and essays, and also in 
grammatical and critical exercises, form an important part of 
the Obligatory course of the 4th and 3rd Classes. Essays and 
criticisms of a higher order form a portion of the Voluntary 
course of the 2nd and 1st Classes.

4th Class- 

(Oblioaiort.)

Suction I.—On the philological relations of the English 
language.

Section II.—On the historical changes in the English 
language.
(1) Prom the inflected form in Anglo-Saxon.
(2) Through the influence of Romance and other 

languages.
Section III.—On composition.

(1) Philosophy of stylo.
(2) Formation of sentences.
(3) Figures of speech.
(4) Different style of writing illustrated by read

ings from various authors, viz Addison, 
Macaulay, Johnson, Alison, Sir James 
Stephens, Carlyle, Helps, Raskin.

(6) Formation of a good style considered as Nar
rative ; Descriptive ; Didactic.

Section IV.—History of English Literature.

ire." '

3rd Class- 

(Oblioaiort.)

Section I.—Poetry—different kinds :
(1) Epic ; (2) Lyric ; (3) Didactic.

Section II.—Different metres.
Section III.—Critical examination of poetical works' 

Scott’s “ Lady of the Lake ; ” Tennyson’s 
“ Princess;’’ Byron’s “ Manfred ;’’ Shakespeare’s 
"Hamlet"; Pope’s"Iliad."
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1

2nd and 1st Classes-

R(VoLVNTABy.)
Section I. Early English - Spencer’s » Faerie Qaeen,” c
„ Prologue.’ ChaUC6rS “Canterbury Vs/’
S,OTION lr-0) Anglo-Saxon Grammar.

Ssonoir IU._ Khetoric and'Public speaking.

syl:
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ROYAL MILITARY COLLEGE OF CANADA.
irio Queen,” <. 
try Tales,"

t%£fcr°î&iï8ŒK*E$SiSSSF‘
ASTRONOMY.

ALLOTMENT OF MARKS.
time reported 

»aj be required 
arae of the 4th 
î lower course

1
Note,—The proportion shown for Drawings, 

&c., are pot absolutely adhered to.
Examinations,

sl f Yearly and Intermediate Exami- \ About 
nations.5 Obligatory,

<3 4,000 ■
2,000

f Notes.....
Term Work. J Drawings

(. Surreys.............
I" Yearly and Intermediate Exami-

About
2,0001

1,500Voluntary, nations 
. 2,000 ( Term Works 500.

r ■ f Yearly and Intermediate Exami- f About 
I nations i3' 700Obligatory,

1,400

.Voluntary—Nil.

Obligatory,ê
I I

L Voluntary

. HS"7’!
I Voluntary, f

” l 2,000 |

-! f Notes...................")
i Term Work, -j Drawings........... >
l (. Surveys.................J

About
700

CO

f Yearly and Intermediate Exami- ) About
nationsl 800

{ f Notes......
j Term Work, j Drawings 

(. Surveys .

1,600 About
800l

—Nil.
Examinations 
Term Work...

about 600 
.about 600tf

Examinations 
Term Work .

1,500
*500

X
* These marks are for drafting, and count for place, but not for “ Pais ”

;4

6,
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0
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000‘S



TEXT BOOKS.

Bichards’ Military Topography.

Heathers’ Surveying and Astronomical Instruments. 

Practical Astronomv and Geodesy, by Col. Oliver, li.A.
'x. The Nautical Almanac.

The Manual of Dominion Land Surveye.

Books recommended Jor reference.

Gillespie’s Land Surveying.
Gillespie’s Higher Surveying.
Deville’s Examples of Astronomic 
Clarke's Geodesy.
Loomis’ Practical Astronomy. 
Chauvenet’s Spherical and Practical Ast 
The U. S. Naval Academy Text Book 
Whartons’ Hydrographical Surveying. 
Germain on Projections. *

and Geodetic Calculations.

ronomy. 
on Surveying.
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SUMMARY OF INSTRUCTION IN SURVEYING, MILV 
TARY TOPOGRAPHY, AND PRACTICAL 

ASTRONOMY

(The practical work ordinarily done by the Cadets is shown 
between brackets.)

3RD CLASS.
(Obligatory).

SURVEYING AND MILITARY TOPOGRAPHY.
General principles of surveying and map making. The 

amount of accuracy expected in a survey dependent on the 
purpose for which it is made and the time available. Military 
sketches often hurriedly made against time.

Scales generally uspd, both in military sketches and civil 
surveys.

Conventional signs and colours used in map making. 
Copying plans by tracing, pricking off, squares, eidograpb, and 
photography.

(After a little practice in conventional signs each Cadet 
makes from memory a map of some piece of country with 
which he is well acquainted.)

The necessity of a preliminary examination, of the ground 
before commencing a survey. 9

Description of Gunter’s and the 100 foot chain, the steel 
tape, surveyor’s cross, and offset staff. Relative advantages of 
the two chains. The method of chaining a line. Precautions 
to be taken and amount of accuracy to be expected. Allowance 
for slopes. Chain surveying. Cutting up the ground into tri
angles. Necessity of getting good intersections to fix points. 
The.details of the survey, how obtained.

Methods of calculating areas. (1) By measurement on the 
ground ; (2) by measurements on the plan ; (3) by division into 
squares ; (4) by reducing a figure to a triangle ; (6) by latitudes 
and departures.

Surveying by tie lines. Chain angles, Perpendiculars. 
Various methods of keeping the field book in chain surveying.

Ground problems in chain surveying. Erecting perpen
diculars to a line. Running parallel lines. Passing obstacles.* 
Interpolating points in a line. Finding the distance between 
points where the intervening space cannot be chained.

Methods of checking a chain survey by measuring proof 
linos and by the test of points that lie in a straight line.

ants, 

or, R.A.

Calculations,

"g.

I

X
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i small chain 
io of ground, If time allows, instruction in the use of the Theodolite and 

Transit Theodolite is commenced.)

and CLASS.

(Obligatory.)

SURVEYING AND MILITARY TOPOGRAPHY (Conf.)

The construction, adjustments, and uses of the theodolite 
and transit theodolite. How they give the horizontal and verti
cal angles. Taking a round of horizontal angles. Reason 
for reading both verniers. Repeating angles. Correcting the 
angles of a triangle when all throe are measured. Methods of 
traversing with the theodolite. Plotting the traverse from 
meridians and the advantage gained by doing so. Use of the 
circular card protractor. Uses of the attached compass. Re
placing broken level tubes and spider lines. Use oi the theo
dolite in ranging out a base line and reducing the slopes to the 
horizontal. Measuring across obstacles (such as wide creeks) 
and up to the point immediately under an inaccessible object, 
such as the top of a church spire. Making a triangplation 
Choice of trigonometrical stations. Plotting the triangles from 
the calculated lengths of the sides. Use ot the beam com
passes. Finding the points approximately by plotting the 
angles. Finding the relative heights of the stations, taking 
into account the allowances for curvature and refraction.

Method of plotting by means of rectangular co ordinates. 
Proving the accuracy of a traverse by closing it on a known 
point. Proving a traverse by eastings and westings and 
northings and southings.

Making sections by the theodolite.
(The Cadets are practised in taking angles with the theo

dolite and in running a traverse. They afterwards plot a 
traverse from the field book, and also a given triangulation by 
the method of co-ordinates.

How to check a triangulation by calculating the same side 
from different triangles. Bases of verification. Methods of 
filling in the details of a triangulation. Plotting a triangu
lation on a lage scale. Expansion and contraction of paper. 
The scale to be laid down on the paper. Plotting on different 
sheets. How this is done by means of the calculated co
ordinates.

Principle and uses of the plane table.
(Survey with the chain and plane table.)
The omnimeter or other instruments of that class.
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fÆsr;
ting in the slopes by horizontal haohuring, first in pencil and

.LSI; „ î“h*„”7 «pm practice
The principles of lay in g ont roads with reference 

gradients.
The methods of laying out railway curves

tiir»0 rinr0ip1.®9 0f >?T0lling. with the corrections for curva- 
l nt.reJraC10,D- Construction and adjustments ofthodif-

K.od.idti’ld Id,.

JtSSÇÜSS? - —*»
Surveying without instruments. 

mc®s.)minali0n 8UrTeyof a Pi6CB0f ground without inatru- 

The principles of hydrographical surveying.

PRACTICAL ASTRONOMY-.

* “;>t‘ ~r.-

the ordinary astronomical terms. The coordinates em 
ployed Altitude and azimuth. Latitude and longitude 
-Declination and right ascension. Different methods of reckon i 
ing time. Civil and astronomical time. To convert one into 
the other. Apparent solar, mean solar, and sidereal time •
oftimn°f TT6 d,i0re?co b°twcon tha two first. The equation 
of time. Hour Angles: their numerical expression intime
tîmc81»; flm.9 different meridians. To convert the apparent 
p!9 at, a given meridian into moan time, and vice versa 
Given the sidereal time at a certain instant to find the mean
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ïP:«B5b™epole star at any hour.
To find the time by equal altitudes of a fixed star.
From an observed altitude of a heavenly body to find its 

hour angle and thence the local mean time
To find the longitude by comparing the local mean time 

with a chronometer showing Greenwich mean time
Finding the longitude hy differences of local' time; the 

difference being ascertained either by signal or electric tele- 
graph.

To find the azimuth of a heavenly body from its observed 
altitude, and hence (using the theodolite) the azimuth of a 
terrestrial mark: from which follows the true meridian and 
variation of the compass.

OtheFmethods of finding the meridian, viz :
(1) By equal altitudes of the sun or a star.
09 greatest elongation of a circumpolar star.
(a) By observation of the pole star at any time
(4) By meridian transits of high or low stars.
Sundials, horizontal, vertical, and mean time.
The solar compass.
(The Cadets take and work out observations for latitude 

timo and azimuth, using both sextant and transit theodolite.)

ig out land, 
i of hills, put 
in pencil and 
ired plan of a 
and hachure 
pert practice

irence to the

msforcurva- 
ts of the dif- 
locting level.

nd a section

bout inatru-

ions of the 
of the solar 
stial globe, 
mations of 
inatos em- 
longitudo. 

s of reckon- 
rt one into 
real time ; 
ie equation 
in in time 
eapparent 
vice versa. 
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1st CLASS.
(Oblioaiobt.)

ïr^ïid SiiSir*J
^Deville s method of solving the following problems : 
lohndthe convergence between two points; to find the 

difference of latitude and longitude of two points when their 
distance apart and the azimuth of the line joining them are 
Known ; to correct a traverse by the sun’s azimuth; when 
running a line to correct it by azimuths ; to lay out a figure 
on the ground ; to lay out a parallel of latitude by chords and
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Lectures aie given on the method of carrying ont a trian
gulation on a large scale, the astronomical work involved, pro
bable errors, and the Clements of projection and map drawing.

(The cadets practise, as occasion offers, road traverses, trian
gulation, contouring, and hydrographical surveys. They also 
observe and keep registers of various meteorological lnstrn- 
ments, and practise taking meridian transits and, alt-azimuth 
observations.) J \

■

let CLASS.
(Voluntary.)

PRACTICAL ASTRONOMY.

P'Ji table Astronomical Instruments.
The refracting telescope. Magnifying power and field of 

view. Brightness of images and intensity of their light, 
spherical and chromatic aberration. Achromatic eye-pieoos. 
Diagonal eye pieces. To measure the magnifying power ol a 
telescope. The micrometer. The reading microscope. The 
spirit level. To obtain the value of a division of the level. To 
find the level error. The chronometer—winding and trans
porting, Correction for temperature. Comparison of ohrono- 
rooters. Xho electro chronograph.

The sextant and its adjustments.
The simple reflecting circle.
The repeating reflecting circle.
The prismatic reflecting circle and sextant.
The portable transit instrument. Its adjustments. The 

instrument in the meridian. Methods of correcting the devia
tion. To find the error due to inequality of pivots. To apply 
the level correction to an observation. To find the latitude bv 
transits of stars across the prime vertical. Adjustment in the 
prime vertical. The meridian mark. The personal equation.

fhe zenith telescope and its use in finding the latitude bv 
Talcott s method. To find the corrected latitude. To find the 
level correction. To find the value of a revolution of the 
micrometer screw. Reduction to the meridian. The correc
tion for refraction. The transit instrument as a zenith teles
cope.

The altitude and azimuth instrument.
Additional methods of finding the latitude.
(1) By a single altitude taken at a known time.
(2) By circum-meridian altitudes.
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oat a trian- 
nvolved, pro
nap drawing, 
iversei, trUm- 
'». They also 
igioal instru- 
1) alt-flzimnth

Interpolation by second differences. To fied the Greenwich 
time corresponding to a given right ascension of the moon on 
a given day. Interpolation by differences of any order. To 
And the longitude by transits of moon-culminating stars. To 
find the longitude by lunar distances. To find the longitude 
by an altitude of the moon.

To find the amplitude and hour angle of a given heavenly 
body when on the horizon. To find the equatorial horizontal 
parallax of a heavenly body at a given distance from the 
centre of the earth. To find the parallax inaltkude, th 
betng regarded as a sphere. General laws of rcf/action. 
of refraction. Semi-diameters of celestial bodies.

Star catalogues and how to use them.
Differential variations of co-ordinates.
To find the correction for small inequalities in the altitudes 

When finding the time by equal altitudes of a star. Effect of 
in the data upon the time computed from an altitude. 

Effect of errors of zenith distance, declination, and time, upon 
the latitude found by circum-meridian altitudes.

The probable error ; weight of observations and results.

GEOODESÏ.

o earth 
Tables-

errors
and field of 
their light, 

o eye-pieces, 
g power ol a 
iscope. The 
he level. To 
; and trans- 
in of ohrono-

Meaning of the word “ Geodesy." The true figure of the 
earth an oblate spheroid. Methods by which this has been 
proved. Measurements of arcs of the meridian at different 
latitudes. Pendulum observations. Abnormal deviations of 
the plumb line. How caused. Method of detecting them.

Definitions of '• compression," “ eccentricity,” “ geocentric 
latitude," “ geographical" and “astronomical latitude,” “reduc
tion of the latitude.”

To find the reduction of the latitude for the compression of 
the earth. Development of the expression for it in series. To 
find the radius of the terrestrial spheroid, the normal termin
ating in the axis, and the radins of curvature of the meridian 
for a given latitude. To find the length of a second of latitude 
and of a second of longitude at a given latitude.

Geodetioal operations. Mapping a country by triangula
tion. Laying out the earth’s surface in certain figures and 
tracing them on the ground. Expanding a triangulation from 
a measured base. Primary, secondary, and tertiary triangles. 
The usual size of each. Well-conditioned triangles. Bases of 
verification. Examples of the latter. Networks of triangula
tion. Intersecting chains of triangulation.
' Account of the measurement of certain celebrated base 

lines. The different means and materials employed. Des
cription of the American compensating bars. Bases for small 
surveys measured by steel tapes or pine rods.

ments. The 
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Preliminary measurement and levelling of a ban line, 
Division into sections. Permanent monuments. Correction 
lor changes of temperature of rods. Reduction of inclined 
rods to the, horizontal. Distance across a creek or other 
obstacle. The broken base. Measurement of bases by sound. 
Astronomical base linos. Reduction of the base to the sea 
level.

Triangulation. Selection of stations. Size of the principal 
triangles in various triangulations. Signals for flat countries. 
Stations to be selected so that they can bo observed from, as 
well as to. Various forms of signals: tripods, poles, polished 
cones and hemispheres. Scaffoldings, towers, station marks, 
The heliostat. The electric light. The latter used success
fully at very great distances.

Measuring the angles. Instruments employed. Various 
sizes of theodolites. Repeating and reiterating theodolites. 
Comparison between them. Method of repeating an angle.

To reduce a measured angle to the centre of a station. 
Correction for phase of signal. To reduce an inclined angle 
to the horizontal plane.

Calculation of the spherical excess. Correcting the observed 
angles of a triangle. Calculating the size of the triangles, 
Legendre's theorem.

Reduction of a difference of latitude on

"Ti
by tl
vod

T<
meai

Tl
M

wets
G<

mini
dnlui

:I

IBS1
the spheroid to the 

corresponding difference of latitnde on the sphere, the radius 
of which is equal to the normal of the spheroid for the mean 
latitude.

Calculating the latitudes, longitudes, and azimuths of the 
points of a triangulation,, taking into account the ellipticity of 
the earth, 1 he convergence of meridians. Co-ordinates of 
the points of a triangulation

rpendiculnr. toit.----- ---
Given the latitude and loci 

distance and the azimuth of the

referred to the meridian and a
pe

of two points to find their 
"%e joining them; given 

the latitudes of two points and the aiimuth from one point to 
the other, to find their distance; given the latitude of a point, 
the azimuth from this point to another, and the difference or 
their longitudes, to find the distance between the two points.

Geodesic lines.
To find the area comprised between two meridians and two 

parallels (spherical solution).
To find the offsets to a parallel of latitude.
Methods of delineatifig a spherical surface on a place. The 

orthographic, stereographio, gnomonio or central, globular, 
equidistant, Mercator’s, conical, and ordinary polyconio pro
jections.
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iridians and two

Trigonometrical levelling by reciprocal zenith distances : 
by the zenith distance measured at one station : by the obser
ved zenith distance of the sea horizon.

To determine the co efficient of terrestrial refraction by 
means of reciprocal zenith distances.

The barometrical measurement of heights.
Measurement of heights by the temperature of boiling 

water, °
General explanation of the use of the pendulum in deter

mining the compression of the earth. Eater’s reversible pen
dulum. 1 a

i

/

m a place. The 
mirai, globular, 
’ polyconio pro-
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN MILITARY 
RECONNAISSANCE.

ALLOTMENT OF MARKS.

( "J | Sketches "1

^ Term Work ■{ and J-

( Reports. I

I
Entire Course, \ 

1,600
1,500

S ) f Sketches'

2nd Class, I Il O )

Term Work and 700
700 Reports. À

j f Sketches j

g, Term Workand [■ 

l. Reports. J

1st Class, . 800
3 I 
o . J *

ni?;£r'?.h?J>fvfeliS0re„of Militar7 Engineering and Military 
History assist the Professor of Surveying in awarding marks
tî^Xôt- rfinTr’actiom"^ “ f#r “9 re'at°9 * their ^

800

>
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TEXT BOOKS AND BOOKS OF REFERENCE.

I»
Those used in Courses of Instruction for Military Topo

graphy, Military Engineering, Military Administration, and ; 
Tactics.
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SUMMARY OF INSTRUCTION IN MILITARY 
RECONNAISSANCE.

ingwill conjointly carry out the instruction in Reconnaissance.
Necessity of reconnaissances. General and special recon

naissances. The former usually made in peace time to ascer
tain all points necessary to be known in case of war ; such as 
climate, topography, inhabitants, supplies, transport, fortresses, 
armed strength, &o. Special reoonpaissanccs always required, 
and any officer may have to make them. Maps of a country 
generally on too small a scale and have to bo enlarged, and 
details inserted. Besides, maps do not show the state and 
width of the roads, the depth and current of rivers, the nature 
of the soil, the kind of woods met with, and a host of other 
points that it is necessary to know ; therefore 
always accompany the sketch.

Scales ordinarily used for the sketches.
Reports to be written on foolscap with half margin.
Maps to be enlarged in preference to making a triangu

lation.
Pencil work of sketches to be neat and clean. Sketches 

for hasty reconnaissances to be in pencil, tor deliberate recon
naissances to be in ink. Use of colored chalks. Different kinds 
of special reconnaissance. Roads, railways, rivers, woods, 
positions, encamping grounds, districts.

Roàd Jteconnaiuanca.—Made either on foot or on horse
back. A note book may be used and the work plotted in the 
evening. A few bearings taken and distances judged by the 
time occupied in traversiifg them. Rates of a horse's paoee. 
Points to be specially observed, Form of sketch and report 
used. Estimate of accommodation afforded by villages and 
towns. Report to contain the following details :

1. Construction of road, present condition, materials obtain
able for repair, defiles (bridges, streets, cuttings, &c).

2. Nature of adjacent country, cultivated or not ; open or 
enclosed ; woods ; facilities for moving troops.

3. Halting places, including facilities for watering, and 
places where troops can file past.

4. Camping grounds, and for what force.
6. Positions suitable for advanced and rear guards adjacent 

to road.
e. Positions within range of road enemy may occupy.
7. Lateral communications.

Î.ENCE. -
a report must I

tary Topo- 
,ration, and ;

X

*
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Swer MtamMuancn.—A. When the course of the river is 
in the direction of the line of operations ; the object of the 
report being to show how connection may be maintained Ion 
the inarch, or for action, by a force moving on both banks.

1. General nature of .valley in which river lies, whether 
swampy, rocky, woody, &o„; proximity of heights.

2. Nature of stream, general direction, bends, rap dity of ' 
CUnr6mt’ liability to floods, banks, islands, fords.

3. Tributaries.
4. Nature of existing bridges, and materials for 

pommg others.
6. Boats, numbers available, &c.
6. Towns and villages on banks.
B. When the river is to be used as a defensive Obstacle.
Jn addition to the above : ‘
7. Nature of approaches, and points at which' 

them may be barred by troops or obstacles.
^Command and distances from the stream, of heights on 

eimer bank within cannon range.
9. Points and means ftir effecting inundations,

of1tLpsitot9faHheerthbank.aCk saitoblefor covering i*0 passage >

Railways.—(Vor points to be noted, vide p. 133, Jones’s 
Notes on Administration ; and for Bailway Stations, p. 1361 

Arrangements for the despatch of given bodies of troops 
Y r®1*» with plans and estimates of works necessary to enable 
them to entrain and detrain with the greatest facility, either at 
stations or elsewhere ; with sketch of a railway station, show-
temporaryCerMtïqnarrangement °f switches, àdditionaï

Gamps and Billets.—Selection of camping grounds for 
given bodies oftroops of all arms, with sketches of the ground 
showing disposition of the troops, accompanied by reports. 

Billeting of troops on the march in given villages and 
towns.

Outposts—Covering a stationary force with outposts: 
sketph to show positions of line of sentries, piquets, supporte 
and reserves, if any. Beport to detail number and nature of 
attack re<1U""ed’ Seneral dispositions and action in case of

(se!i^r^tes,°“)e and def6naive; their ae,eotion 

an=^eandeob0sft,ogte,:Ac.t08l,OW di8p06iti0D8 °f tr00P8- clear"

fieports to contain :
General description; length,depth, nature of soil, ground,
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p is whether cultivated, fenced, wooded, elopes. View obtainable, 
flanks where resting, approaches to front and flanks ; obstacles 
soon as rivers, marshes, &o. ; lateral communications, roads to 
rear and positions covering them.

^:,??nora* suitability to object in view, and to troops 
available. r
&o^" ^eo^^ve P0™*'8» weak points, enclosures, villages, woods,

4. General position of first line, including main defensive 
line and advanced posts, showing allotment of troops and 
artillery positions.

5. General position of second line.
6. General positions of reserves, allotment of troops, facili

ties for oounterstrokes.
7* General summary of works to be executed and allotment 

of tools and working parties.
8. Facilities for offensive returns, parts suitable for and 

positions suitable for enemy resisting the same.
9. Means of retreat and covering positions for artillery 

and rear guards.
10i Artillery positions, and approaches available to the 

enemy.
N.B.—A number of the foregoing reconnaissance schemes, 

both hasty and deliberate, will be given to Cadets of the 1st 
and 2nd classes as time and means may allow.
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN MILITARY 
LAW. /

ALLOTMENT OF MARKS.

Yearly Examination...... 500) -nA
Intermediate do ... 200 j

Notes.

Recitations.

fc J
For

Entire Courte,

’
Term Work.. |

100800
V l

«X

! )' Yearly Examination..... 600 
Intermediate do ........300 600

For 3rd Clou,
Notes. }-H600 l 100Term W

Recitation.

200Yearly • Examination,

For 1st Clast,
Notes. }A200 Nil.Term Work.

Recitations.
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(
X Act c\

1
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1
1
2TEXT BOOKS 3

lion.
I

emineTEXT BOOK ONI MILITARY LAW. ■ 
(ÎMajor Bgnglas Jones, R. A.)

::

B
:: tary I 

Matin

ço:----
Booh recommended for reference : •

The Ahny, Acts.
' **litia and Defence Act of the Dominion of Canada.

The Queen’s Regulations and Orders for the Army. 
Begulations and Orders for the Militia of
AU Official Orders, Regulations, Rules of Procedure, and 

Official Instructions bearing upon the subjects » 
specified.. .
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SUMMARY OP INSTRUCTION IN MILITARY LAW.

Comparison between Military Law and Civil Law. Army 
Act contains written part of Military Law. J

MARTIAL LAW.

Martial jj&w, contrasted^ with Military Law. whan it 
be proclaimed, and by what authority.

The classification of Martial Law under three heads :__
1. Applicable to Officers and Soldiers.
2. Applicable to Provinces during War.
3. Applicable to the whole community in time of Rebel-

\may

l

lion.
Lessons to be derived from the past and opinions of 

eminent Lawyers on the subject

MARTfAL law.

Brief historical summary of the growth ofà code of Mili
tary Law in England and causes which led to it,
Mut'^'1 c^“stanoos which ,ed to the introduction of the first

Statutory Copts and Prerogative Courts.
Powers of the Crown as to Articles of War and Rules of 

Procedure. I
Short description of the Army Act.V Classification of 

Contents : Disoiplme, Enlistment, Billeting, General Provi
sions, Application of Military Law, Saving Provisions and * 
Definitions.

Annual passing of the Army Act by Parliament
Persons subject to Military Law.
Military Law as it concerns the Militia of Canada.
Maintenance of good order and military discipline ; chain 

of responsibility.
Course of procedure on commisssion of offences.
Military custody,

a Power of Commanding Officer, with remarks on the 
punishment he can award.

Duties of the Provost Marshal.
Courts Martial. Descriptions, warrants, convening 

position, jurisdiction, order for assetabling.
a rded °d w^en special punishments may be

Speoial application of the Army Act to warrant officers 
Her M^Mty’sfOTt offloer'’ and to Pere°na not belonging to

and
sots

, com-

,
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il
Preliminaries to trial, framing and inveatigàlion of 
gee, warning the prisoner for trial.
Responsibilities, duties, and privileges of persons attend

ing Coarts Martial:—President, Members, Prisoner, Prosecu
tor, Deputy Judge Advocate, Witnesses, Interpreter. ) 

Description of proceedings at Courts Martial, rules as to 
î 'challenges, arraignment of prisoner, rules for addresses, exami

nation of witnesses, the finding and sentence. ,
Confirmation. Persons having authority to confirm. Duties

I char,

'IN powers of the confirming authority.
Revision of findings and sentences. Quashing proceed-

and
. r ings.

Persons having power to alter the sentences after con
firmation.

Execution of sentence. Disposal of proceedings. 
Exceptional Courts Martial. Special provisions relating 

to Field General Courts Martial and to Summary Courts 
Martial. t

Crimes. Their classification, and punishments for each. 
Crimes punishable only by Civil Law, with exceptions.

Definitions of some legal terms with explanations. Malice. 
Principal of the first and second degree. Accessories. Treason. 

v Misprison of treason. Felony and misdemeanor. Hemioide, 
then, robbery, arson, forgery, &o., &o."

COURTS OF INQUIRY -AND BOARDS.

, I. Boyal Commissions ; 2. Courts held under the Statute ; 
3. Ordinary Courts assembled by a commanding officer.

How assembled, duties of members, order of proceedings, 
powers, &c., . Jr

^ EVIDENCE.

The five general rules as top the admissibility of evidt 
epee :—
\l. Evidence as to character, and evidence in res-geslœ.

x2. Direct and positive evidenee, satisfactory evidence. 
Presumptions of the law, presumptions drawn from the 
evidence (circumstantial evidence.)

3. Evidenee to be confined to the charge.
4. Hearsay evidence.
6. Documentary and secondary evidence, when admis

sible; public records, private writings, proof of handwriting. 
Confessions by prisoners. Depositions.

Witnesses. Number required, their competency ; exami
nation of witnesses.

Form of proceedings of Courts Martial, hôw recorded, Ac. 
Form of proceedings of Courts of Inquiry and Boards.

■ Oaths and solemn declarations.

:
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V||f TEXT BOOKS.'

Operations op War. Part 1.

(General Sir Edward Hamley, K.O.B., K,C<M.G.) 
MILITARY ADMINISTRATION. ) 

(Major Douglas Jones, B.A.)

Regulations and Orders for the Militia of Canada.

| •

Books recommended, and sources from which information may be 
obtained :.

The Queen’s Regulations and Orders for the Army. 
Regulations and Instructions for Encampments.
Army Circulars and General Orders."
Précis of Modern Tactics. Colonel Home.)
The Armies of Europe and Asia. (General Upton.)
Sir Garnet Wolsely’s Soldier’s Pocket Book. ■
Official Military Regulations governing the various 

branches of the Military Service both of Great Bri
tain and of Foreign Countries,
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SUMMARY OK INSTRUCTION IN MILITARY 
ADMINISTRATION.

• General principles of the organization and maintenance of 
armies, and the special laws relating to soldiers.

Maintenance of discipline, and chain of responsibility. 
British Military Units:—from companies, troops and bat

teries, up to army corps.
War Establishments of the different units df the British

Army.

FORMATION AND MAINTENANCE OF ARMIES.

Systems of recruiting, terms of service, etc. Comparison 
between voluntary and compulsory enlistment ; relative advan
tages and disadvantages of each system. Comparison between 
long and short service.

Rules of Enlistment in the British Army.
Reserves of the British Army,—Army reserve ; militia^ 

reserve. Auxiliary forces—Militia, yeomanry, volunteers. 
Organization, composition, mode of recruiting or enrolment, 
training and exercise, bounty and allowances, numbers, and 
liabilities of each.
Organisation of the Regular Army :

1. Combatant branches—Infantry, cavalry artillery, en-

l.

iay be

gineers.
2. Non-combatant branches—Commissariat and transport 

department, ordnance store department, army pay depart
ment, veterinary department—organization and general func
tions of each. Armÿ medical department—organization in 
peace and war, fieldjtospitale, general hospitals, convalescent 
dépôts, transport anofcare of sick and wounded in war.

Pay and allowances, and a brief description of the accounts 
to be kept by the captain of a company. Gratuities and 
pensions.

Supply and Transport in time of Peace.—Rations, quarters, 
attendance, equipment, clothing, necess&fies»

Sketo/i of different Military Systems.—Germany, France, 
Austria, Russia, Italy, United States, Canada, Switzerland.

Appointment and promotion of officers in different armies.
Organization and distribution of the Staff of the British 

Army.—Staff at headquarters, corps, divisional, brigadq, and 
regimental staff.

The Prussian General Staff.
Subdivision of Duties.—Office work and method of con

ducting official correspondence.

irions 
; Bri-

medical

\
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CONDITIONS AND PRINCIPLES OF SUPPLY IN TIME OF WAR.
Supply of ammunition in the field ; expenditure in battle. 

Reservos of ammunition. Equipment.—Arms, ammunition, 
etc. Rations—Amount ol nutriment required, nutritious pro
perties of different kinds of diet, daily lations per man and 
horse ; how carried, and amount required by an army in the 
field.

i
* Adm 

-of a1

her o 
and ( 
railw

SYSTEMS OF SUPPLY ÔF FOOD AND FORAGE BY AN ARMY IN THE 
FIELD, T1À)

1. From home magazines.
2. By contract to deliver at base or depôy>f operations,
3. By purchase in the country,
4. By requisition or seizures.
Relative advantages and disadvantaged of each system. 
Billeting of troops, with calculations for billeting. 
Forage and ration depots; railway depots.

I The Prussian system of Supply.

MILITARY TRANSPORT.

];
unde;
Adva

]
]

tione,
*

1
for ei 
matio 
and i1. Inland water transport, by means of navigable rivers,

lakes and canals. ,
2. Railway transport, u-.o of railways in war, construction- 

of military railways.
3. Transport by means of wheeled vehicles.
4. Transport by means of pack animals and humap carriers. 
Comparison between1 the different methods, and their

relative advantages and disadvantages.
Requisites of a good military carriage ; relative merits of 

two-wheeled and four-wheeled vehicles, Traction engines.
ORGANIZATION OF TRANSPORT FOR AN ARMY IN THE FIELD.

]
(

culat 
town 

-Arrai 
of me

I
roads
menti
distai1. “ Regimental transport ’’ of a battalion, regiment of 

cavalry and battery of artillery.
2. ‘‘Departmental transport ” of different units from bri

gades to army corps. Organization and expansion of the 
Commissariat and Transport Corps. Calculation of length of 
road occupied by military transport. Difficulties of supply.

3. “ General transport.” Organization required. Advan
tages of working it on the stage system.

A "> RAILWAYS.

Their value and use for concentration and supply at the 
outbreak of war, and for coqvejrance of troops and stores during 
the operations. Their influroOB on supply and the movements 
of armies.
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Organization required for tho working of railways. 
Administratis and executive staSs. Duties of officer in chargo

Arrangements'for forwarding a force by railway. Num- 
her of trains that can be despatched in one day. Entraining 
and detraining troops. Bate of travelling, Bequirements of a 
railway station for military purposes.

tie.
ion, *
>ro-
ind
the

rue
THI LINK OF COMMUNICATIONS OF AN ARMY IN THE FIELD.

Duties and responsibilities of the Inspector General, and 
under him of the officers in charge Of the Base of Operations. 
Advanced Dépôt, and of the “ Boad Commandant."

Bailways on the Line of Communications.
Force required for the defence of the Line of Communioa-

L

tions.

ENCAMPMENTS, BIVOUACS, CANTONMENTS.

Military and hanitary requirements as well as principles 
for encampments. Spaces required by different units. For
mations for encampments. Estimates of water supply required 
and watering arrangements.

Bivouacs. Prussian system.
Cantonments. Area over which troops can spread. Cal

culation as to number of troops that can be cantoned in a 
A0Tn 0r strict, on th® march ’or for lengthy occupation. 
Arrangements for cantoning troops and billeting on tho line

MABOBES.
Number of roads to be used by an army ; selection of 

roads ; rates of march ; length of marches ; general arrange
ments for a march ; Older of march in proximity to and at a 
distance from the enemy.

1 Length of column of route for British divisions and army 
corps. Calculations of space required. Considerations limiting 
the sine of columns that can march on one road. Marching 
in 11 Echelon," Framing orders for a march.

Embarkations and disembarkations.

irs,

ion

>rs.
eir

»
of

of '

>ri-
Ihe
of

in- Transport and freight ships. Vessels, how chartered and 
by whom. Boards of survey. Description of vessels fnoat 
suitable for troops, capacity required. Fittings and interior 
arrangements of transports. Calculations as to the nnriiber 
of men and horses a ship will accommodate. '

Operation of embarking troops and horses/ Disemb 
tion in presence of an enemy, orders for. Selection of 
mg places. CZ
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2,100Yearly Examination. 
Intermediate do 1,400

Notes.1I Term Work.
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Entire Course, 

4,500

4,100

400

flOYAL MILITARY COLLEGE OF CANADA.
I

SYLLABUS OF INSTRUCTION IN MILITARY 
HISTORY, GEOGRAPHY, STRATEGY, 

AND TACTICS. t

ALLOTMENT OF MARKS.

| 1,8001,400'Yearly Examination, 
Intermediate do . 400

}Notes.{ 200Term Work,
Recitations.

| 2,3001,800"Yearly Examination. 
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1Notes.I 200Term Work.
Recitations.

For 2nd Class,

2,000

For 1st Class,

2,500

1
<

k 101

O
bl

ig
at

or
y.

O
bl

ig
at

or
y.

' Obliga
to

ry
.



arr”'v* ■ ■ • f ■ ™ ' T " '

102I 1

TEXT BOOKS.1 SU1
1

\

MINOR TAOÏICS. (Lieut.-Colonel Olery.)

OPERATIONS OP WAR.
(Gen. Sir Edward Hamley, K.C.B., K.C.M.G.)1

TACTICAL NOTES. (Major Douglas Jones, RA.) 

INFANTRY FIELD EXERCISE.

Figl||!
■Hi tacti 

as m 
tion 
varie\:

I : faneX
form

Books recommended to be read and sources from which information 
may be obtained : *

Précis of Modern Tactics. ^Colonel Home.)

Great Compaigns in Europe. (Major Adams.)

Tactical Deductions from the War of 1870-71. (Colonel 
Bognslawski.)

Official Report on the conduct of the American Civil War. 

Cavalry Regulations.

Instructions for Cavalry by General Von Schmidt. 
(Translated.)

German Official Accounts of the Wars of 1866 and 1870-71.

Eusso-Turkish War. (Lt. Green, U. S. Engineers.)

War in Bulgaria. (General Baker.)

Daily News Correspondence of the Russo-Turkish War. 
(A. Forbes.)

War in Armenia. (Norman.)

Journal of the Royal United Service Institution.

R. A. and R. E. Institution Papers.
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SUMMARY OF INSTRUCTION IN MILITARY HISTORY 
AND GEOGRAPHY, STRATEGY AND TACTICS. ’

TACTICS.
Meaning of Tactics as distinguished from Strategy. 

Fighting tactics. Manœuvre tactics.
A brief account of the changes that have taken place in 

tactics at various periods, including tactics of the present day 
as modified by the experience of recent wars and the introduc
tion of modern weapons, showing the nature and cause of the 
various modifications.

Tactical and fighting units of the different arms. General 
functions and characteristics of the various arms.

Calculations of time and space occupied in marches and 
formations of the three arms, separately and combined.

Relations of offensive and defensive in regard to tactics.
Principles of attack and defence.
Principles upon which the present tactics of Euronean 

armies are based.

\tion

SECURITY AND INFORMATION.

The measures by which armies obtain security and in
formation, whether at the halt or on the march.

Superiority when coming into collision with the enemy 
depends partly on timely information and partly on power of 
rapid concentration. Power of concentration dependent on 
mobility and supply. Difficulties of keeping an army concen
trated entail necessity of early and accurate information of 
enemy’s movements.

Outposts —Their objects and duties. Their composition, and 
considerations which affect their strength. Infantry and 
cavalry outposts, separately and combined. Line of resist- 
epee. Distance of outposts from main body. Usual sub
division into sentries, picquets, supports and reserves ; com
position, relative strength, position, and duties of each. Dif
ferent kinds of patrols and their object. Adaptation of out
posts to ground. Resistance and retreat. Artillery with out
posts. Outposts by night ; modifications required.

Advanced Guards.—Their object, necessity, and duties 
Composition and strength, and causes affecting them. Forma
tion and subdivision. Position of each arm. Distance from 
main body and the causes which regulate it. Duties and 
responsibilities of the Commander. Conduct on meeting the 
enèmy, whether to hold his ground or retire on main body.

Rear Guards.—Of two kinds : 1. To an army advancing.

cnel

Yar.

•71.

Var„
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siderable force of cavalry would be employed in 
reconnoitring duties in advance of an army. s”a11 
noitring parties, infantry and cavalry patrols, their composi
tion and strength. Qualities required in commander. How 
information is obtained; transmission of intelligence to the 

Points to be noted in country passed over. Reconnoi

i1 j! attacl

INCRE■ ]st
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tain <;Pfei «

mare 
ried, 
roads 
to be 
on thf rear.

tring the enemy’s position.
GROUND IN RELATION TO TACTICS.

:ic££HSiErBr*EfErtpr.D*E
nature of ground affects movements. Character of roads, nature 
of soil, &o.

Expo 
on 62hi
tions

EMPLOYMENT OP THE THREE ARMS. 

Principles of employment of infantry in 
attack and defence. Modern infantry Are. offensive

Principles of employment of cavalry in action. Offensive 
and defensive tactics. Dismounted service of cavalry.
Mounted infantry. employment of artillery in act‘°“-. ^he
positions and objective of artillery in attack and defence. 
Attack of field intrenchments. Development of artillery fire. 
Tactical employment of machine guns.

Principles of employment of the throe arms in 
tion—in attack, in defence, in pursuit, in retreat.

responsibilities of a commander op a 
mixed force.

tactical
action, both in

bntic

point
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DUTIES AND

I®: 

i ll! i TENDENCY OF MODERN TACTICS.
Principles to be kept in view in considering the tactics of

occupation of positions.
Principles on which ground should bo occupied. Re

quirements of a good defensive position. The occupation of a 
position selected as a field of battle.
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GENERAL COURSE OP AN ENGAGEMENT

Attack and defence of positions. Night attacks. Counter 
attacks and offensive returns.

INCREASED USE OP FIELD FORTIFICATION BT THE ASSAILANT.

Issue of intrenching t lois to soldiers has a direct bearing 
on tactics. Used by assailant to secure ground won, to con
tain defender in position, &o.

nd
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f:on-
and MARCHES.

Objects and requirements. Paco and halts. Length of 
marches dependent on the condition of the men, weight car
ried, nature of roads, etc. Length of column. Use of several 
roads. Importance of accurate timing of marches. Connection 
to be kept up between different columns. Place of each arm 
on the line of march. Discipline.

Flank Marches.—Their danger in presence of an enemy. 
Exposed flank to be protected. Distribution of force. Defiles 
on exposed flank to be guarded.

Night Marches.—Disadvantages attending them ; precau
tions necessary.

r~:on-
losi-
[ow
the
noi-

ture
iger
low
ture

j
RIVERS.

Defence of a river line, and general principles for distri. 
bution of force ; active defence of a river line.

Forcing a river line ; different methods. Selection of 
point of passage; what constitutes favorable points. Tributary 
streams. Islands.

Preparation of materials and assembly of troops. Secreo y 
and stratagem necessary. Covering party. Secondary cross
ings.

h in

isive
airy.

The 
ence. 
■ fire. .

DEFILES. .1

Definition of a defile, Different kinds of defiles ; their 
importance. Manner of defending defiles and of conducting.a 
retreat through them. Mode of attacking defiles. Mountain 
defiles. .Bridges. Fords. Causeways.

HOUSES AND VILLAGES.

Their importance and use. 
utility in a military sense. Isolated houses and villages form 
“ tactical points," if in from, on the flank, in rear, or in the

bina-

A

ics of
Conditions that affect their

Be
il of a line of a position.
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General mode of putting them in a stale of defence. 
Importance of exterior line of defence, inner lines and citadel. 
Disposition of troops. .Positions of artillery.

Attack of isolated honses and villages—1. by infantry 
alone ; 2. by infantry supported by artillery.

WOODS.

Advantages afforded by woods to the defence or to the 
attack, according to their nature, extent, position. Disadvan- 
tages attending fighting within a wood.

Manner of putting woods in a state of defence.
Active defence of woods, and dispositions of the three

Attack of a wood ; disposition of troops for attack ; move
ments of attacking force within a wood.

CONVOYS.

desci
basei

open
Disac
line.
strati
roadi

*1

of CO

I I
armi

arms.

(

i *,
Different kinds of convoys, either by railway, road or 

water. Difficulty of conducting a cônvoy. Length of convoy. 
Causes governing strength and composition of escort.

Disposition of escort on the march ; its duties. Advanced 
guard, main body, and rear guard.
Mode of parking a convoy. Qonvoys by water.

Attack of a convoy; method of attack.

i
i

flank

Conduct in case of attack. catioi

]BATTLES.

The principles of tactics illustrated by the study of battles 
at different periods.

I defen
abant
cums

STRATEGY.

ufeneral principles of strategy, objects to be attained by 
strafegio operations.

Difference between offensive and defensive war ; advan
tages and disadvantages of each.

Success of strategy dependent on mobility, and the result 
of it on tactical success.

The difference in the art of strategy between the Feudal 
period and the present time. How the introduction of stand
ing armies and civilization effected the change.

Improvement in the artof strategy by Napoleon.
THE THBEE IMPORTANT PRINCIPLES OF STRATEGY.

1. The “ object." Selection of objective and theatre of 
operations. What generally must constitute the “ object. ”

i
<

1
navig
tions

2
tions. 
and e

1 I
on ofl 
direct 
Fortr



i 107

2. Base of Operations. The requirements of a base, extent, 
description, effects of configuration and position. Angular 
bases. Offensive and defensive bases.

3. Line of Operations. Necessary conditions for a line of 
operations. Distinction between single and double linos. 
Disadvantages of several lines, but difficulty of using one 
line. Independent lines. Limits of use of a single road for 
strategic purposes and advantages of operating by several 
roads.

ice.
lei.

try

the
Point of junction of different fractions of an army ; danger 

of concentrating too near an enemy.
Combined armies operating from divergent bases, and 

armies operating on interior lines.

an-

reo

ive- OFFEN6IVB STRATEGY.

Offensive strategy classified under throe heads :
1. Endeavour to turn a single flankt
2. The advance against the centre of a strategic line.
3. Operating against both flanks.
Advantage of compelling an enemy to form “ front to a

An army throwing itself across the adversary’s communi-

1 or
oy.

flank
oed
ick. cations.

DEFENSIVE STRATEGY.

Direct and indirect defence. The evils of dispersion in 
defensive strategy. The strategical advantage gained by 
abandoning a certain amount of territory under certain cir
cumstances. Employment of retarding forces.

LINES OF COMMUNICATION.

ties

by Influence of good communications, such as good roads, 
navigable rivers, canals and railways on strategical opera
tions ; also telegraphs.ran-

Neoessity of fortified points on the line of communica
tions. The disadvantages of a long line of communications, 
and especially in the enemy’s country,

suit

idal
ind-

OBSTACLES.

Influence of obstacles, such as mountain ranges and rivers, 
on offensive and defensive operations, when their general 
direction is parallel or perpendicular to the line of operations. 
Fortresses viewed as obstacles. ^of
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F0BTRES8BS.

The effects fortresses have on strategical operations. The 
of the establishment of fortresses. How they first affected 

strategy, causing sieges to bo so numerous. The causes of 
sieges being reduced in these days in proportion to the number 
of battles.

cause
i

CAMPAIGNS.

The science of strategy illustrated by the study of cam
paigns at various epochs.■s GEOGRAPHY.

Special study of the theatre of war of such campaigns as 
may be selected. General study of the military geography of 
the Dominion of Canada,

N.B.—The campaigns and battles selected for study are 
varied from time to time, and no special "text books are used 
for these, original lectures being given.

ESSAYS.
Original essays on the subjects of instruction will be 

required to be written according to the time available.

N.B.—In the examinations, as well as in essays which 
miu^B6\written on the subjects of instruction, great stress will 
be laid on clearness and conciseness of style and expression, 
legibility of handwriting, and correctness and precision in 
statement. Allowance will be made for those .Residents of the 
Lower Provinces who may not be thoroughly acquainted with 
the English language.
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/ 110
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/ TBXT BOOKS.
The following la a Hat of the text-books in

at the B.M.A., Woolwich. Parts I and II. K g’ 6
TT?nnr-Tt,i°n inDMl'li1ta.ry Engineering, S.M.E.,Chatham. Part 
III, Bridging; Part IV, Military Mining; and Part V, Mis- 
ccuanepns.

Explosives, their use for Military Engineering land Opera
tions, and Electrical Measurements, by Captain Sankey, B.B. 

Manual of Instruction in army signalling.

Books recommended to le read.

Instruction in Military Engineering, S.M.E.,Chatham. 
Bendy s Treatise on Fortification; •
Professional papers of the Boyal Engineers.
Sir Howard Douglas’ Military Bridges.
Hanpt’s Military Bridges.
Von Scheliha’s treatise on Coast Defence.
Journal of the Boyal United Service Institution.
The defences of Washington, Barnard.
The Attack of Fortresses (R.E. prize essay), by Major 

Frazer, B.E. J
The T®fenCe of 8 Poaition (K E' prize essay), by Major

Brialmont’s Hasty Intrenchmente.
Brialmont’s Traité de Fortification Polygonale.
Home’s Precis of Modern Tactics.
Principes de Fortification, Noizot. 
FortificationdepuisVauban, do.
Fortification du Champ de Bataille, Brialmont. 
nouvelles défonces de la France, Tenot.

use:—
10

10

10

10

)0

30

30

30

y-

'-js

• Only those books at present In the L'brary at B.II. V., have been quoted.
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SUMMARY OF COURSE OF INSTRUCTION IN 
MILITARY ENGINEERING.

The theoretical conn'o of Military Engineering is partly 
obligators and partly voluntary. The practical course, or 

■ Engineering drill, is entirely obligatory.
General Summary of Subjects.

Fortification,—
Field Fortification.
Permanent Fortifi talion.
Semi-permanent Fortification. 
Coast Defence.
Attack and Defence of Fortresses. 
Mining.

Pioneer Qon’8trt[ction, demolition and restoration of 
communications, (a) For conveyance of 

horses and material. (6) For trans-men
mission of messages.

Electricity applied to Military Engineering. 
Use of Explosives.
Signalling.

P Water supply, hutting, etc.
Method of Instruction.—The above subjects are taught 

theoretically, and, as far as possible, practical instruction is 
given in them. The theoretical instruction is earned out by 
means of lectures and personal instruction, explanatory of the 
text books above quoted, and of other matter given in the form 
of notes from time to time, as required. The Cadets have to 
execute numerous plates and exercises, and to wnte out care-
fUThepracticaHnstraction, or Engineering drill, has to be 
carried out generally by executing the various works, in earth, 
timber, etc., to reduced scale, owing to want of time and

0l Th^ptactical part will be taken up in the 1st, 2nd and 4th 

^Tlm" following shows the portions of the subject studied in

each, class:—

wI :tf

IV c
III <

no
I Ch

dutie

IV <
m ino
I dll

1.
Sketi
defei 
to de

. 2.
3.

4.
5.

Com

6.
fulfil

7.
Prin 
of at

* ■



r-
113 I

IN Theoretical Part.

IT Class.—Field Fortification :—Nature and construction of the 
works required for the defence of a Position.

Ill Class.—Permanent and Semi-Permanent Fortification, and 
Coast Defence.

II Class.—Attack and defence of Fortresses, Mining, and 
Applied Field Fortification.

I Class.—Applied Field Fortification (continued.) Use of 
Field Fortification by the Attack, Pioneer duties, Camp 

duties.

artly 
b, or

ft
Engineering Drill.

IT Class.—Field Fortification.
Ill Class.—
II Class.—Field Fortification ; The attack and defence of 

Fortresses ; Signalling.
I Class.—Use of explosives ; Pioneer duties, Camp duties, 

Signalling.
on of 
ice of 
trans-

ering. 4th Class.
Oblioatoby.

FIELD FOBTHUCATION.
1st Part.

1. Introduction.—Influence of Taotios on Field Fortification. 
Sketch of the attack and defence bf a Position. Principles of 
defence and deductions from them of the works required 
to defend a Position. Effects of the arms at present in use.

2. Tools.—Tarions kinds. Transport of tools.
3. Materials.—Baw : how obtained ; earth, wood, brush

wood, iron, &o.
Manufactured : how made ; pickets, fascines, gabions, 

hurdles, &o.
4. Labour.—Tasks and Beliefs. Working parties.
5. Revetments.—When required. How mad a, Anchoring, 

Comparison of the various kinds.
Work to bi Don's fob the Defence of a Position.

6. Clearing the foreground.—Objeot. Bequirements and how 
fulfilled.

1. Obstacles.—Object. Divided into natural and artificial, 
pies and requirements. Description of the various kinds 
ficial obstacles used, namely : Abatis of various kinds,

taught 
ion is 
out by 
of the 
e form 
iave to 
it care-

to be 
i earth, 
le and 
ne full 
a given 
f work, 
illfour /

/
rod 1th - 

idled in Prinoi 
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8
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Entanglements, Wire entanglement, Irregular pits with wire 
entanglement over them, Chevaux do frise, Palisades, Praises, 
Military pits, Inundations, &o.

18.
19.
20.Ï.

MakinIf Cover for Troops. 21.■i;
For Infantry :—

8. To cover shooting lino.—Requirements, and how gener
ally fulfilled. Description of the various works used, namely : 
Shelter trenches, earthen breastworks (larger parapets under 
the head of redoubts), Log parapets, Stockades, Defensible 
walls, hedges, snake fences, &c.

9. To cover supports.—Requirements and how generally 
fulfilled. Descriptions of the various works used, namely : 
Adaptation of natural cover, deep trenches, blind trenches, 
field casemates, &o.

10. To cover reserves.—Requirements and how generally 
fulfilled. Description of the various works used, namely : 
Adaptation of natural cover, shelters, &o.

i For Artillery : —
11. To cover the gun, gun detachment and ammunition.—. 

{Requirements and how generally fulfilled. Description of the 
various works used, namely : Adaptation of natural cover, gun 
pits, gun-epaulments (the placing of guns in Field Works is 
•considered under that head.)

12. To cover Limbers.—Requirements and how generally 
fulfilled. Description of the various works used, namely : 
Adaptation of natural cover, Limber pits.

Blindages.

i I. CHi II. c
III. p 
IT. Im V. I
VI. I

The
Exiac
SüBJZi
Decern

A.
Ji

IIS
Si

A. In;

It D13. Specially considered. P
Hasty Intrenchments.ü D

14. Nature and object. SiI; CMethods of Flanking.

15. Object. Special requirements and how generally ful
filled. Description of the various special works, suitable for 
flanking, namely : Tambours, caponiers, &c.

Fortification of the Strong Points of a Position and of Isolated 
Posts.

16. Object and special requirements, various kinds, namely :
17. Field works. Trace, profile, details and execution. 

•Carrion, &c,

! B. Ex

I
i 1

1
I
1

I.

f
fl

8 
8
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18. Defensible knolls. Trace, profile, &o.
19. Defensible houses and villages.
20. Defensible woods.

Making and Destroying Communications in a Defensible Position.
21. Object and statement of work to be done.

PLATES.

I. Cover for shooting line.
II. Cover for supports and rbserves.

III. Profiles of Field redoubt.
IV. Field Trace.
V. Defensible Kn

VI. Defensible Post.
These plates are varied from time to time. 

.Exercises and fais notes.—On the above subjects.
Subjects for Examination :—
December—Sections 1 to 6 inclusive.

March—Sections 1 to 14 inclusive.
June—The whole subject.

Ill Glass- 
Obligatory.

PERMANENT FORTIFICATION.

A. . Introductory
Definition of permanent fortification.
Principles and object the same as in field fortification, and 

unchanging.
Details subject to change witn me arms in use.
Situations in which permanent works are reqi
Classification of fortresses with reference to the duties they 

perform.
B. Requirements of a Fortress—

a. Absolute security against attack with the moans at the 
disposal of the enemy’s field army, viz.:— 

a. By surprise.
0. By open assault. 
y. By bombardment, 
j. By blockade.
j>. The maximum amount of security against attack by regular 

siege.

uireil.
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Sketch of attack and defence under the above heads with 
the object of showing the general nature of the works 
necessary to give effect to these requirements.

Ç. Elements op Permanent Works—
The fortress, in its elementary idea, consists of an enclosed 

space, protected from the enemy’s fire, and surrounded 
by an obstacle which secures it from assault. Require
ments and how fulfilled.

a. The ramparts as a platform for artillery and musketry 
fire, and as affording protection to men and guns.

secure it from assault

If
&

:

I
y-

«• 16. Profile and plan of the obstacle, to 
and provide flanking fire.

c. Works outside the obstacle to watch and defend it, and to
secure the passage to the defenders.

d. Retrenchments or keeps, to prevent the enemy from secur
ing his footing inside, even if the obstacle is forced, 

a. a. The rampart; its object, command, thickness, terreplein, 
elopes, ramps.

y. The parapet; its object, command, thickness,form, slopes. 
y. Means for use of musketry and artillery fire ; the ban

quette, barbettes, embrasures, Haxo casemates, Mon- 
crieff pits, mortar casemates, iron shields, cupolas.

5. Trace ; for strong frontal fire, as straight as possible.
s. Means for shelter for men and material ; traverses, solid 

or hollow, parados, bombproof shelter; under ram
part for men, in traverses for guns, bomb-proofs for 
reserves, their construction and position.

6. a- Conditions of defence which all profiles must fulfil.
Q. Profile ; with dry ditches, with wet ditch, width and 

depth of ditches in each case, comparative advantages 
. of wet and dry ditches.

y,^Various kinds of revetments, their construction, com
parative advantages and disadvantages of each kind.

5. The trace to obtain flanking fire ; why necessary, how 
obtained. Three systems—

1. The Tenaille.
2. The Bastioned.
3. The Polygonal.

Describe and compare these systems, 
c. Under this head are included outworks, advanced works, 

detached works and communications. 
a. Outworks—

1. Covered way and glacis, and ravelin, with their
keeps, object, construction.

2. Countergnards ; their objects, construction, defects,
when useful.

d. .

a. 1
0-

y. -i-
i

D. Ai
Gen

a
a.

11 I
a. 1
y-1

■b. En
a. '
1. 3
2. £
3. I
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3. :
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ith
rks 3. Tenaillons and demi-tenaillons, mention only.

{!■ Advanced works—
Horn works, crown works, Innettes, flèches, their 

objects and traces.
Discuss the general objects 

works, and show that

sed
of outworks and advanced 

the accumulation of these 
works, formerly thought desirable, is now obsolete. 

y« Detached works—
Requirements, when used. (See also applied F. F.)

5. Communications —
Requirements ; simply, easy, safe, how carried out.

<Z. Retrenchment—
Requirements, how carried out. 

a. Open works ; cavaliers, gorge retrenchments, coupures. 
/3‘ Closed works ; casemated keeps, interior glacis, iron 

plating.
y. Citadels; how they differ from ordinary retrenchments, 

their requirements and how fulfilled.
D. Arrangement op the Elements in Fortresses.

led
ire-

try

lult

1 to

inr-

lin,

les.
lan-
bn- General considerations which govern the combination of the 

above elements, 
a. Detached Forts.

Requirements, 
a- Good artillery positions.
/3- Secure against assault.

How carried out. 
i>. Enclosed Enceintes. 

a. When a regular attack is not possible.
1. Long simple fronts.
2. Simple outworks.
3. Escarps, caponiers, and keeps completely

S- When a regular attack is to be anticipated,
1. Shorter fronts, more elaborate in detail.
2. Strong salient outworks. Countermines under glacis.
3. Escarps, caponiers and keeps, completely covered, hence

masks, iron plating, interior glacis, the latter counter
mined.

■c. Combination of Enclosed Enceintes and Detached Forts—
To form first-class modern fortresses, 

a- The enceinte ns in (D — b — fl ) above.
/?. The detached forts.
1. The individual forts as in (C — c — y ) above.
2. Considerations which have brought into prominence in

modern fortification, the combination of detached forts, 
with enclosed enceintes.

Aid
am-
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d. Examples of Modem Works—To illustrate the above.
B. Sketch of Progress of Permanent Fortification—vide 

voluntary course.
F. General Application.

Application of fortresses to the defence of a country, in
cluding a general sketch of coast defence. *

General''strategical considerations : Method of frontier 
lines, itsSfailure illustrated by examples.

Experienc^cf the German invasion of France in 1870-*71.
Discuesiop on the best method of defence.
Tactical use of Fortresses.
Distinction between a fortified place, or fortress, and a 

fortified position.

I
If 1

SEMI-PERMANENT FORTIFICATION.iif
A. Introductory—

Definition.
Objects to be attained. Requirements.
Means available for construction of semipermanent 

works, including time.
Characteristics of semi-permanent works.
Cases in which they are applicable.

B. Application—

I.

1

a. To semi-permanent detached forts.
b. To semi-permanent enceintes.

Requirements, and how carried out under each of tho 
above heads.

C. Various Examples of the Application of Semi-Perma
nent Works.

I PLATES.

I. Permanent profiles.
II. Plan of a Permanent work.

III. Sections and elevations of II.
IV. Details of Permanent works.
These plates are varied from time to time.
Fair Notes.—On lectures during the term.
Exercises.—Examples of permanent profiles and bastione* 

traces.

g

I

•Coast defence is chiefly dealt with in the Voluntary Course.if

-

-

1
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Subjects fob Examination

December.—Sections A, B, C and D, Permanent Fortifi
cation.

March.—Section F, Permanent Fortification, and Semi- 
Permanent Fortification.

June.—The whole subject.

-wide-

7. in-

Dntier

ÎO-Tl. Ill Cl ASS-

Voluntary.

PERMANENT FORTIFICATION.

E. Sketch of Progress of Permanent Fortification.

a. Permanent Fortification before the introduction of Gun
powder ; methods of attack to which it was exposed and means 
taken to resist them. Show that the principles were the same 
as in modern fortification.

b. The Transition Period.
Effect of the introduction of cannon, and of mining with 

gunpowder.
On the site.
On the construction.
On the profile.
On the trace.

c. The early Italian, Dutch and Fiench Schools.
Introduction of the bastioned trace in Italy.
Origin of the ravelin.
Paciotto’s trace, the first regular bationed work. 
Characteristics of the Dutch school, example Ccevorden. 
Improvements by Coehorn, his principles and methods 

of construction.
c. The French School under Vduban and his Successors.

Vauban’s systems, first and third. Cormontaingne’s im
provements ; the school of Mezières ; the school of 
Metz (modern French system.)

Later improvements in the bastioned system and its 
application to detached forts in France during the 
present century.

e. Pise of the Polygonal System in Germany.
What it owes to Montalembert, and to the early designs 

of Durer (16th century.)
Various examples of the application of this system in 

modern German works.

6>
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CO AST DEFENCE.
2

* A. Introductory—

Principles unaltered.
Considerations which influence the modifications in de

tail, characteristic of coast defences.
Considerations which influence the selection of the 

points to be defended.
Sketch of methods of attack to which such defences are 

liable.
Requirements and means of carrying them out. 

a. By special arrangement of batteries—site.
0. By constructive details for protection of guns and 

facilitating their service. » 
c. By utilization of naturel obstacles and creation of arti 

fioial ones.
B. Combination or tuesb 

Defence— .

i

É

2
B
d.

C. Gi

x

PRINCIPLES IN WORKS FOR COAST
Paie

Nature of defences :
а. Batteries.
б. Obstructions,
c. Submarine mines.
d. General discussion on method of defending coasts by 

the combination of the above,
a. Batteries.—Requirements and how fulfilled for the 

following
a. Earthen batteries with or without Moncrieff carriages. 
S' do do with iron embrasure shields, 
y. Casemated batteries with do do 
5- Iron fronted batteries fixed or revolving.
Situations in which these batteries are suitable, respeot-

A. Int

Modi
Varii

th<
an

t a. B
b. B\J

Ap6. Obstructions.—Requirements and how fulfilled for the 
following :— 

a. Sunken obstructions.
Q. Floating do 
Situations in which they are 
c. Submarine Mines— Bequir 

the following 
a. Defensive.
1. Mechanical.

e. Bi
a• F<

d. Iipectively :— 
now fulfilled for

I res
Me

1
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$ a
B, The 
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2. Electrical,
Situations in which they arc euitablo, respectively. 

Attack on anbmarino mines. (For explosives 
used, see Explosives).

8• Offensive (Torpedoes.)
1. Locomotive.
2. Outrigger.
Brief sketch of the nse of torpedoes.

>

$

combination of the above. 1
G. General Military Operations for the Defence of 

Coasts.I
PLATES.

V and VI. Coast Defences.
These plates are varied from time to time. 

Fair Notes.—On lectures during the term.

i

II CLASS. 
Obligatory.

ATTACK OF FORTRESSES.
A. Introductory.

Modes of dealing with fortresses—how determined.
Various methods of attack which can be carried out with 

the means at the disposal of a field army. When they 
are applicable respectively, and how carried out

a. By Surprise.
b. By Open Assault.

Application in connection with the regular attack 
e. By Bombardment, 
a- For destruction of arsenals, &o.
[j. For obtaining possession of the place, 
d ^/>8fotI°din oonnection with other methods of attack.

Methods a, 6 and c may be used in connection with 
blockade.

Application of blockade in connection with the regular 
attack. 6

B, The Regular Attack.
a. Introductory.—When used, general sketch of the method 

of appoaohing the fortress.
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Corps of observation, nooossity for.
Siego corps ; its strength and composition.
Siege train ; artillery and engineer.

b. Investment—
Object, strength and composition of the investing force. 

Method of execution.
Sketch of the arrangement and fortification of the invest

ing line. (See applied P. F.)
c. Preparation for the regular siege.

Choice of front of attack.
Project of attack.
Site and arrangement of siege p 
Preparation of materials.
Preliminary batteries, discussion

to be recommended.
4- The regular siege, 
a. The first

arks.

as to whether they are

artillery positions ; object, requirements of 
batteries, considerations affecting their site.

Type of battery employed, method of execution. 
ft' Progress of attack up to the formation of the first parallel.

Object of first parallel, requirements, former method of 
opening, present method.

Tracing and extending.
Execution by common trench work.
The approaches.
Extent of the parallel. — -
Covering troops. 

y. The second artillery position—
Its object; duties of the batteries ; their sites; number of 

guns required, and their distribution ; requirements of 
the batteries.

Type of battery used ; modifications of typical battery ;
Screens ; their object and mode of construction.
Communications to batteries.

■

Arming batteries and opening fire.
S' Advance from first to third parallel.
1. The second parallel; its object and position.

Requirements, execution of the second parallel and its 
approaches, generally bv flying trench work. Advance 
in front of second parallel, generally by sapping.

2. Definition of sapping and requirements.
Single saps shallow and deep ; when used, how executed,

3. Demi-parai I els ; their object and position.
4. Third parallel ; its object and position, requirements and

method of execution.
€4 Advance to the covered way.

!

!
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:

:

t

c.
0

b
c

A.



A

123

1. Special difficulties to 8b encountered in front of the third
parallel

2. Circular portions.
3. Mine attack necessary, if counter mines exist. (See

Mining.)
4. Advance from circular portions by double sap on the

capitals.
5. Demi-paratlels ; their object and position.
6. Fourth parallel ; its object and position, and require

ments.
7. Crowning the covered way by sap lodgments.
8. Double and cube saps ; object, requirements, how

executed.
9. Crowning the covered way by assault, When attempted. 

10. Fifth parallel ; its object, position and requirements.
£. Breaking into enceinte.
1. General arrangements, and usual order of procedure

against the various works in succession.
2. Breaching escarp, position and range of the breaching

batteries, method of forming the breach, observation of 
effect of fire. Batteries in the lodgments/ when re
quired, position, execution and armament. (

3. Breaching by mines, silencing flanks, descent into ditch, '
passage of ditch. \

4. Occupation of the breach. X
By assault, preparations for assault, disposition dl troops,

execution.
By gradual occupation, method of execution.

5. Further proceedings against retrenchments, if they exist. 
Breaching by distant curved fire if the escarps are not

well covered.
Attack by mining.

0. Examples—
a. Application to the attack of a front of the modem 

French system.
1. Probable course of attack on a 
c. Attack on a chain of detached

5.

est-

are

of

lei.
of

• of
I of

y;

polygonal front, 
forts.

DEFENCE OF FORTRESSES.

its
ice

A. Intboduotoby—
Readiness to resist attack. State of preparation during 

peace with respect to works and stores.
Garrison ; peace and war establishments.
Armament; guard and full, nature*of pieces, amount of 

ammunition.

ad.

nd
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11 Engineer Btoree.

f Provisions. 1 „
Preparations for defence if threatened ; interior Weani- 

zationofthe place. 6
Works whioh require to bo carried out by the Engineers 

and Artillery.
Distribution of troops.

Measures required, to resist attack.
By the enemy’s field army under the heads given in 

syl labus of attack, section A, viz : 
a and i. By surprise or open assault.

c. By bombardment.
d. By blockade.

B. Against regular

1

1

£

4

ATTACK —
a. Preparatory arrangements, 
o. Resistance to investment, 
c. Obstruction of the preparations of the regular siege. 
a. Resistance to the operations of the regular siege, 

a. Against the first artillery position.
Modifications of armament. Retrenchment commenced. 
Special for first class fortresses,—intermediate batteries 
between, and retrenchments behind, the detached forts, 

P- Against progress of attack to first parallel.
Defence of advanced posts.
Lighting up ground at night and careful observation. 
Firing on working parties; large sorties.

S- Against the second artillery position.
Concentration of fire on batteries in succession. 
Int0rfirePti°n °f WOrkiDg Partiea if discovered by shrapnel

8« Against advance to third parallel.
1. Same operations against second parallel as against first.
2, 3 and 4. Against saps, demi-parallels and third parallel. 

Fire upon sap heads. Small sorties. Counter approaches. 
Against advance to covered way.

1. Creation of difficulties ; obstacle, mines.
2. Same as against other saps.
3. Countermines to oppose besiegers’ mines. (See also,

mining.)
4. 5, 6*4 and 8. Against double saps, demi-parallels,

fourth parallel, crowning covered way by sap. 
Concentration of fire and small sorties as against other

from oV PieC6a in Place of Arma> plunging fir
9. Against crowning covered way by assault. 

Concentration of fire as before ; sorties on flank.

,6.
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J10. Against fifth parallel.

Same as against other saps, 
f- gainst breaking into enceinte, 
l. ueneral preparations.

Against breaching of escarp.

EESrStB"-'3. Against breaching by mines, &e °“g 88 p08slble- 
Sorties and vertical fire in the ditch WaW 

m wet ditch. Shells rolled ovlrt/e , ™anccuvra9s«îa.5ssSaîsr—
XenëLenteK ditohfd Ana°S° °bat*°'e°- 

restored. Flanks
approaches. Strong bodies nf tmZ b 8ch and 
close to breach Stmm, r , ps unaer cov„ 5. Against attack on retrenfhraem™”1 kCe|> °n b,eacb'
fadfitiMfor counted atiaekTfh fih6 °f muakotry>

O. Upamples op the Defence 
Various.

i-

'8

Ï

op Fortresses —

D. General Discussion__

under modwn^dndiUons^and8 on the vmblbl^ defe”°e 
the attack in the future. probable course of

l
mining.

A. Introductory

Brief sketch of methods of mining in 
cation of gunpowder to this purpose.

a. fci"0*'t0 "V** operations.

Object, to continue advance when

sr M",t «Slssïss
b. Offensively by the defence.

Object, to blow
advance.

before the appli-use

sapping is stopped to

up the enemy's works, and so delay his 
Measures taken for this purpose.

w

V
d
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Countermines ; galleries arranged systematically under 
the glacis, in one or more planes (undercharged mines.) 

Measures taken by the attack to neutralize this means of 
defence. 1

Countermines offensive (overcharged mines.) 
c. Submarine mines. (See Coast Defence ) 
a. Defensive use, submarine mines proper. 
p. Offensive use, torpedoes.
B, JRequirbments.—Means for placing charges. 
a. Land mines ; offensive and defensive.
а. Shafts and galleries ; object, dimensions, method of

execution and lining. Tools, appliances and time 
required.

p Bored mines ; object, dimensions and method of execu
tion.

y Ventilation of mines ; requirements, method of carrying 
' them out.
5 Preparation of charges, loading, tamping and firing mines. 

(See Explosives.)
б. Submarine mines.

See for details, Coast Defence, Section B, Sub section c. 
C, Explosives oenerally used.—Their different effects, and 

the quantity of each required. 
a. Explosives.
a Gunpowder, gun cotton and dynamite; comparison of 

their effect, and when they should be used respectively. 
Sketch only.

M Calculation of charges, land mines ; definitions ; over
charged and undercharged mines ; camouflets ; radii of 
rupture. Kules for calculating the charges and effects 
of mines. Influence of the nature of the soil upon the 
charge.

y For Submarine Mines, see Coast Defence and Explosives, 
as above.

For the application of mines, Syllabus of Voluntary 
Course.
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Attack t

FIELD FORTIFICATION.

2ND PART-

Application to the Ground of the Work to be done for 
the Defence of a Positioi*—

Object of defending a Position. Subdivision of the defence 
into two kinds : offensive-defensive and purely defensive.

• The ec 
of Tactic».
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Application of the different kinds of defence 
-the positions of the works mast conform to that 

troops.

s:1 stir muss
jLmes withlntervals and Continuons Lines. Influence

^SïsïîS^Lsr*1 01
approximate site depends on 

strategical considerations, the accurate site mainly on 
tactical and slightly on technical considerations. General 
requirements. Special requirements according to the 
ktnd of defence. Defects that may occur in Positions
kindsT Po8itions?Utral'Z3 th6m- BesoriPtio“ various 

Choice of site for works.—Ihc site must be chosen princi- 
ptnn-0” taCt!oal and_ slightly on technical considerations. 
•Requirements, and how fulfilled, in each of thefollowi 
cases !—
a. Infantry : shooting line, supports and reserves.
b. Artillery : Grans and limbers.
c. Strong points : Advanced posts, Main line pivots, 

retreat* P'TOt8’ KeePs of Posit>o°, Works covering

d. Flanks.
e. Communications, radial and lateral.

Order in which the various works should be executed.

SHSft tSSSSSB CttAj£
merits and how they are fulfilled :_ ' *

l Ein^ofinvéîtmOen9t?aiVe"def0naiVe “d P™ defensive-
3. Defence of the environs of a fortress.
5! to^nredtm^dberpof^o#d8and P“8ee-
6. Rearguard Positions.

Attack and Defence of field works.

of the

:

i Dg

r

:

/*

of TicU«.O0n,ider“,0a °f theS6 tactic*1 requirement, belong, to the Oou™

«4»
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PLATES.
I. The attack to the third parallel.

II. The attack to the summit of the first breach,
III. Defence.
IV. Mining, &o.
V. Applied field fortification^projeot).

These plates are varied from time to time.
Faib Notes.—On lectures during the term.
Exercises.—Journal of attack. lieport on project.
Subjects fob Examination—

December—To end of attack.
March—To end of defence and mining. (Sections A to 

C inclusive.)
June—Attack, Defence, Mining, (Sections A to 0) and 

application of field fortification to the defence of a 
Position.

Fair

Exei
i

\ SUBI

I

Obj
twod
defent
house

2nd Glass. 
Voluntary, 

ATTACK.

Section B.—Obligatory course.
Sub-Section d,— a, y, 5, e, Ç, more in detail.

MINING.

Nm
hasty
ennen

App
the ta 
and de

Choi
how g 
cationiD. Application of Mines—

a. To the Defence.
a. Defence of glacis : object, requirements, how carried 

out. Countermine systems for defence of glacis.
Q Defence of breach, object, requirements, how carried 

out. Countermine systems.
1. To the Attack.
a. On countermines under glacis, tactics of assailant, 

ordinary method of attack by galleries, attack by shaft mines. 
f}. On countermines for defence of breach. 
y. On escarp and counterscarp revetments, to form breach. 
c. To the demolition of permanent works after capture or 

during peace.

Nat
desori]
ennem
metho<

Jt
tactics 
followi 

a. Ii 
. b. Si 

e. Pi

r

PLATES.
VII } Works.

These'plates are varied from time,to time.

VI. ne
th.
9
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Fair Notes—On lectnre daring the term,
EUaS7ntrtPeminnefla.PPli0ati0n0f *>"n»,of

Subjects of Examination—
June—Whole subject.

1st Cues. 
Oblioatort.

FIELD FOKTIFICATION. 

Us* of Field Fortification
to

bf the Attack,
< Menil8nt may employ Field Fortifloation for

nd

Purely Offensive Use.

ssfÿt&iïrs

Purely Defensive Use.>d

a'oftlÏÏ" Captured- for defence “Kainst him; 

fat<on t0 thejrouud—AB in the defence of a position,

a. Intrenching front to assist flank attack,
• A Securing captured position. 

e. Preparing rear guard positions in case of reverse : eon- 
”.e”t,',°in between the above use of Field Fortifloation and 
the regular attack by means of siege works.

d

t,

I:

%

I
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I

EXPLOSIVES.
Ti'eih Use fob I^ilitary Engineering Land Opervti 

Detonation aDd capabilitiea of tho various explosives 

Construction of magazines for the storage of explosives.

Use of Explosives.
Iea^ereS'~EleCtriCal aDd f°r uso with 8,ow or instantaneous

variZ“ses CA^e-Primer ' PreParation of charges for

loaders'1™^0'1 °f ÂrranFmen,s~Slow and instantaneous *

Firing by Electricity.- Voltaic batteries, quantity and tension 
dynamos, arrangement of circuit, jointing.

M
and (ONS.

Piused.
sheai

F,
Mate
inga
bride
stiffe
frame

Tr
Mate) 
and c 
Two-1 
advat

Mb
piers,

Matei 
dimer 
posed 
of var 
thosh 
but lit

Testing.
Flo

Examination of explosives. -

i.g ."5.î™2d1.Xiï0ï.5il"r po*‘r'c™*' ^
i
;

PIONEER DUTIES. Fly
MisCommunications considered under three heads. Construction 

Demolition and Restoration. 1 weigh

militai 
road e

Roa\ ■
COMMUNICATIONS FOR TUB CONVEYANCE OF MEN 

HOUSES AND MATERIALS. ’

Construction. Rai
of war 
gauge, 
tation 

Tm 
section 
Tequirimsimfor shallow, wide openings ; and floating bridges for wide 

openings containing deep water.
^^pp™ximato r°Iea for rapidly calculating the dimensions of 
spars when the stress in them is known. * General considera
tions as regards the roadway, road-bearers, trussed beam and

!

\

Obje
hand.

Roai
ments.

Ooutse™.™*6 methods ere KiTea in the Mathematical and Civil Engineering t The
of the Ci
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Methods of connect* 
^nd dogs. ng spars together; lashing, tree-nails, spikes 

~FramT‘4°b0r8 °f ^"ioa^holdi^ do' ricks*iSriBliI.

SlSSEBiipicÏpiiSr.9 m6th0dS °f0btainiD« P°in'8 »? support, crib

3

mmmmbat little • 2 Wh«n • a*er. jVe^ does n°t alter or varies ^^henTl,he.ro 18 a considerable variation of level.

*E^e§3EHEH>,tt‘

sS^SSÜSfffSS^^Si
eJti™Cneai W?y'~°bj°ot> requirements, considerations as to 
repaired and how fxemed'cbrTdgi^mentioneZn'lÿ) W°rkS 

Demolition.

-k ÆüïïÆ'sn vs? -*-> ■■ =/JSFiZSsSaSsr “*“■ «-'•i-s.-.d.-b..,,-

i

\

ofMStXZgttT th° ™“> *» not eo-didered^^

V,
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Bail ways.—Vulnerable point» : bridges, cuttings, tunnels 
embankments, permanent way, engines and rolling " ' 
Hasty demolition by cavalry, and deliberate demolition.

Canals.—Vulnerable points: locks, cuttings and embank
ments. Demolition of each.

Ea
stock. Ex

SCBJl

Be
.

Bestobation.
Object. General considerations.
Hoads.—Bepairing bridges, or replacing the original struc- 

ture by a temporary one. Bepairing cuttings and embank
ments, or other works undertaken to replace them if not 
repairable in time. ’

Bailways.—General considerations only.
COMMUNICATIONS FOR TUB TRANSMISSION OF MESSAGES.

Construction.
Object and general considerations. V
Signalling.-—Object. Alphabet. Code. Cypher. Means 

of signalling : flags, lamps, shutters, heliograph. Selection and 
arrangement of signal stations and method of working them.

Telegraphs.—Object. Short sketch of method of working 
without introducing technical matters. 6

Combination of cavalry scouts, signalling and telegraphy 
for the service of an army. t j

Demolition.
Telkobaphs.—Breaking the circuit. Tapping the circuit.

Bestobation.
Telegraphl—Same as making.

CAMP DUTfES.
WatebSupply.—Sources of water supply. Purifying water 

Distribution of water. Methods of obtaining water. Norton’s 
Abyssinian tube wells. Boring for water.

Huttino.—Bequirements. Huts of various kinds. Bivouacs.
Miscellaneous.—Field kitchens and ovens. Latrines.

PBOJECTS.

I. Project for the defence of a position.
II. Demolition project.

III. Project for a military bridge.

These projects are varied from time to time.

s
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Is, Eaib Notes.-On lectures during the term, when 
Exercices. —Beports on projects.

Subjects for each Examination—

îk. ordered.

ik-

10-
ik-
lOt 1ST GLASS

Voluntary.

ELEOTBtOAL TESTING. 
ar?reforred0nSid0rati0n‘i' Units to which these

IS.

measurements

j£?«st:;i:rirKK
Various methods of obtaining measurem 

resistance, (resistance of a conductor, of a
Z Ie". interDal resistance of’a oelîj, diffomee’ oi

Caeity!* 6 6 ° m°tlV0 f0r<J<?’ BtronSth of a current, and

as
id

i]S
ZTP\rinr ? a. eonductor, of a'gaîvanometor of 
UenHn’i !roiil9tance of ». °®>5, difference of>y

(Part II of Explosives and Electrical 
the voluntary Course). measurements formsit.

PIONEER DUTIES.
C0minN10ATI0N F0RALf^^fI^0E 0F »*"• «>«»

Bridoino—

-Bdi/way Bridges (temporary).—Object and requirements

COMMUNICATIONS FOR THE TRANSMISSION OF MESSAGES, 

Ballooning.—General considerations.

\
'8

L

if



fe_- - U-, .-,,1 . tnr
li w

f 134
1
a reqairement9 «»d method of con-ii

Platis.—Pioneering project.
Faib Notes,—On lectures during the term, when ordered.

Exercises.—Report on project.
Subjects for Examinations-June—-The

vA
T.

modi
occai«

whole subjects

K
ENGINEERING DRILL. 

4th CLASS.

batte
li Of

appri

battei
forme

NeiField Fortification.
Preliminary.

working partio3' gField
■1

Ad\,
Obstacles.

Abatis ordinary Germahhongh abatis. Shallow military 
frise ^lreentanSIement9- P^üeades. Fraises. Ohevauxde-

Blind
Bn

way. 
dry, ( 

Mil 
galler

Cover for Troop)

Infantry.
Shooting Line^—Shelter pits and rifle pits. Shelter trench 

exercise. Blinded shelter trenches, defensible hedges, walls
of various kinds8 L°g’ hurdle and plank P3raPets- Stockades

Supports .—.Deep shelter trenches. Blinded shelter trenches. 
Field casemates of various kirds.

Reserves.—Lean-to shed covered with earth.

Artillery.
Guns and Detachment.—Gnu pits. Gun epanlmcnts. 
Ammunition.—Ammunition recesses in above.
Limbers.—Limber pita.

1

Fla
lamps.
Select]

Prej 
for var 

Prep 
of slow 

TestxUse of Brushwood.
Making pickets, gabions, fascines and hardies.i

Revetments.
. Made of the following materials Gabions, casks, fascines,, 
logs planks, hurdles, continuous hurdle work, sand-bags, 
bricks, stone, miscellaneous. 6

Preli

: •Thee
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II CLASS.

Field Redoubt.
Aatt"d0Srï/“11 8iz9- Executing in 

occasionally gun-banks. splinter proofs, traverses and

attack of fortresses.
b&UeriesArtitlerV Posilion-—Execution in model of suitable
approaches. Para^'~^°mmon trench work for parallels and 

Second Artillery Position.—Tracing of full
size siege-gun 

magazines, screen, plat-

Signalling.
lam? ^Practice *w!tli '?th flag8'D LamP driil with dummy

«*■ .2SS "™SE„ oK”
I CLASS.

Use op Explosives,
forPvXusÿpur?ses0fgnBP°Wder’ gnDCoUon and dy-*mite

^a^*asste5!SKSr*r-
Testing. Practical application of tlje theoretical course. 

Pioneer Duties.

imeans

Bridging.
Preliminary,—Beconnoisance of site.

• The actual sinking of shaft,, Ac, will not, a, a rule, be ponibie.
Measuring width,

s

'
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bridge. treSt 68 Wllh Tanou9 materials. Forming up into 

criSsa&TS‘~POint9 °‘ 6Upp0rt formed by gabions, casks,

Æte:K5ïï,"F“"lr'"''»"■
Signalling.—2nd class work continued.

SYLI
GE<

Camp Duties.

Bivouacs. Field kitchens and ovens. Latrines, Ac,

Obligal
HOC61

Volunti
600

Obligati
! 900

Volunta
12,000u

p

Obligato
700*

Voluntar
600

I
j I , -

*
i

!

D
C
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: ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN PRAflTTPAT 
GEOMETRY AND ENGINEERING DRAWING.

>

ALLOTMENT OF MARKS.

Marks available for entire Course.
Plane Geomethy and Engineering Drawing.

Yearly,
Intermediate,
Notes, Exercises and 

Drawings,
Yearly,
Intermediate,

Term work, J Notes, Exercises and 
l Drawings,

Solid Geometry and Enqineerino Drawing.

Obligatory, J Examination, 300 500200800
Term work, 

Examination,
300

240 !Voluntary, 240Nil.500 I 260

Obligatory,] Examination, {

Term work, i Notos Exercises, and 
, ( Drawings,

V°2nn^y’ JB“miDati0D-{&iate,
’V Term work I Notes, Exercises and 

( Drawings,

300 500200
400

750 1,050300

950

ith Class.
Plane Geometry and Engineering Drawing.

Obligatory, { Mediate,

700 Term work j Notes, Exercises and 
’ ) Drawings,

200 400200
300

Examination, ,.’1 Inteimediate, il. 
Notes, Exercises and 

Drawings,

240Voluntary, 240
600 Term work, 260

.1 *
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3rd Class.

Solid Geometry and Engineering Dbawing.
i

i f G D. D.O.
100+300

100 for re-' 
vision in 

Plane 
Geometry.)

Voluntary, 
500

1 600200

Term work, j Notes, Exercises and 
Drawings,

} 400

Examination, {Mediate, Nil.
i Term work Notes, Exercises and 
v ’ Drawings,

250
250

250 Pari
B.M..

Prai2nd Class.

Solid Geometby and Engineering Drawing.
Chathi

B.1
The

geomei 
ing,” b

Obligatory Mil.
Examination, Xr^rmediate, 300

Term work Notes, ' Exercises and 
’ Drawings,

600 vVoluntary, 800
1,500

700
Heat
Edge
Woo:
DeB

\

!

• Only 
quoted.

\
B

"



» TEXT BOOKS.

Pftrfc I. Text Book, Fortification 
B. M. Academy, Woolwich.
Chatham*1 Geometry and Permanent Fortification, S. M. E ,

B. M. College notes on Practical Geometry.
The text book in use for the volantary coarse in solid

and Bnginoori^ Draw-

Booh recommended to be read :

Heather’s Descriptive Geometry, Weale's series.

De Bheim’s Geometrical Drawing.

»
and Military Engineering,

vI

I

quoted.17 th0Be b00k,, at !,re8ent in the Library at B. M. 0., bare been

i

.

>

E
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SUMMARY OF THE COURSES OF INSTRUCTION 
IN PRACTICAL GEOMETRY AND 

ENGINEERING DRAWING.

âgi'
lines
straij

HI

z ateS^s^wsre-aarss
simnle^ mhlf2~The Obligatory course consists of such

MlSÏ.’Sït''”11’" “ f" Ci,“ “1

IV
lines 
and i 
given 

V. 
circle 
given 
attain 
trian| 
the ci 
reguli 
side.Method of Instruction.

The instruction is e$rried on by means of lectures and 
thA6°t«tt inat5aotioP- The ioptures will be explanatory of 
îrfv„n nfb0£k’w<! occa8iona% additional matter win be 
ES,0/ whiclt notea will be made. The Cadets further be required to execute numerous niâtes and exercises

ï|î.aa"da/l,Kd°a,0“'8*'“v
<«"v aa ïasssîKïïS"

VI.
VII
VII
IX.will straigl

circula 
reotilii 
lineal iThe

commenced 
course and XI.

tangen 
XIL 
Thes 
Exki 

and lay
StJBJEOt4TH GLASS.

PLANE GEOMETRY AND ENGINEERING 

Oblioatobt. 
rulea for the uae of instruments, construction and

m
plates.

DeiDRAWING. Ma
Jur.i

Expia 
é> Pair :

XIII.
parts hi 
lineal an 
of the ar

I. Printing plate.
II. To bisect a given angle. To draw a straight line through

■-



141

lines, this intersection bdng’unattl'°nM tw° givcn slight

circle to contain a give! angie® To‘das? 4L * 8egmeDt of »
given triangle, or to pass U.fLh thrZ ^ 8 °irole ab°«t a 
attainable and unattainable #n ®Kg,Voa-«entre

sr ■*»" t- •sti'uefla.-iigt
VI. Colouring.S.1 To'^v^*'”^C8l*e‘î^°^aPb®^e^aw‘Dg-

X. To draw tanlnto to tov, -T COndition8- 
circular arc, centre unattatoTblf T0 1°!“ °Dd to 8 8'>cn 
recti mear figure to a triangle of 'equ^îa™ t*", ,r*8olar 
hneal figures of a given form and area T° d,aw reoti'

unff88018*^» ^arioDa exercises to teach
and laying flat washes of colour. Simple g 
Subjects fob Examination.

fSssaKS*7't/«ne—The whole course. -

Voluntary.

» ssiiMszsr<5ssyr»M.

I

U80

18-

PLATES.

BÎstSîsSsKsFe'ïSA
Of the areas of two or more’given similar figVrL™ ordifferen®e

.5 «
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142/ XIV. To draw a,parabola and a hyperbola from conditions. 
To draw tangents and normals to these carves.

XV. To draw various curves or curved loci.
XVI.
XVII. More difficult examples on the Obligatory course.
XVIII. Copying a drawing.
XIX.
These Plates are varied from time to time.
The drawings for Plates XVIII and XIX will bo principally 

parts of machinery, and willjsomelimos be coloured.
Exercises.—
Subjects for Examination.—There will only bo one exami

nation in June, and problems based on-the obligatory and 
voluntary courses will bo set.

II.
III.
The
Exe

procès
Sob.

D
M
-7*

Defir 
(Clark< 

Nota 
Théo 
Fund 

to the f 
The foil 
method,

1. To 
through 
given at

2. To 
through

3. To 
given p< 
tion to t

4. To 
given po

6. To 
position 
sre giver 
blcms 11 

Applic 
lems on i 

. J plane 6gi 
Transli 

and vice t 
Fair Ï

3rd CLASS- 
SOLID GEOMETRY. 

Obligatory.
Object of solid or descriptive geometry. Necessity for some 

means of representing points, lines, planes, etc., lying itf spade 
on a plane sheet of paper. Explanation of the two methods of 
doing this, namely the two-plane and indice method. Rea
sons why the indice method is more suitable for fortifications.

Definitions.
Notation.
Theorems of solid geometry required for the prosecution of 

the subject; stated only.
Proof of the following theorems anddeductions therefrom :
I. The plan or elevation of any point must lie in a straight 

lino, at right angles to the ground line.
II. The distance of the elevation of any point from the 

ground line is equal. to the difference of level between the 
point and the horizontal plane containing the ground line.

III. The length of the projection of any finite straight line 
on any plane is equal to the length of the finite straight line 
multiplied by the cosine of the angle of inclination of the 
straight line to the plan.

Forty-two problems as given in Printed Notes, comprising 
problems on points, straight lines, and planes ; principles of 
“constructing;’’ problems on intersections and measurment; 
and problems relating to ground.

Fair Notes —On subjects of lectures not in text-book.
!

IV. Pr,
V. Pr, 

VI. Pr,PLATES.
I. Problems, various.
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III. Contoured field work. 

Sdbjiots fob Examination—

I

VoLUNTÀBjR
<Cto,kDe,itinÏ3'l60andTl9)rCqUired ‘^P1^ methods.

to^et”nri45kmed^vei0-n °,Vhe method

Mowing additional problems will b^ad^toTth

through a given^oinUn'a °giVeu ^trai jh^'r ht line PMsin« 
M with this straight Hno. t ght lme maP make a
through a g^e^poiTmpy mal^fgivenSo ^ P“MiDg

givcnpoinUn^gi'ventoaightlino11 P'T paRsi”« trough a 
tion to this Btrailti line 8 ° have » given inclina-
givenpointlndhmakëdàg1“otn angle wHh““7 paS,9 throagh * 

position oftht, «Ts^hetW <p tho

Wems^?p 4^^ pro*>iem for^Sie^oîuÜon^proî

leMPon?tra^ht‘huM^ptn^Tand^to"th”1*011 °f prob‘
plane figures. (Clarke, chapters lf’andd|n% h° pro-|eotion of 
and'Znm^Nte;11100 meth°d int0 two-plane method 

Paie Noms—Of such matter as is not given in text-book.

PLATES.

îeaiE55F
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Tbeie plates are varied from time to time.
Exbboises —Various problems.
Subjects for Examination.—There will only be one exa- 

examioatioo, in June, comprising the whole of the course.

I

Tt
E:

or tl
2nd CLASS. 

SOLID GEOMETRY.
VOLUNTART,

So

Projection of solids. (Clarke, chapter V.) Description of 
r the most usual solids. Projection of solids in simple positions; 

Proof that whatever be the data the problem resolves itself 
info the following : To find the projections of a solid given 
the plane of one face and the position of an edge lying in that 
face ; solution of this problem and hence : Projection of solids 
in any position. (Notes.) Projection of right cylinders and 
cones, (a) When the position of axis is given, (A) When the 
inclination of plane of base is given. Projection of helices on 
right cylinders and cones, and hence projection of ordinary 
screws. Contouring a solid. (Note.)

Section of solids by planes. (Clarke, chapter VI.)
Interpenetration of solids. (Clarke, chapter VII.)
Development of surfaces. (Clarke, chapter VII).
Tangent planes to surfaces, such as spheres, cones, cylinders, 

and surfaces of revolution. (Clarke, chapter VIII.)
Projection of curved surfaces tangent to each other. (Note.)
Determination of shadows. (Clarke, chapter IX.)
To determine which faces of a surface, bounded by planes, 

are in shadow, and which in light. (Note).
Isometric projection. (Clarke, chapter XI.)
Perspective projection—Definition and use. Definition of 

the following terms : Object, vertex. Plane of projection. To 
show that the perspective projection of any point can be 
obtained from its orthographic projections, and hence to obtain 
the perspective projection of anv object in any position from 
its orthographic projections. Variation of the method in the 
special case where there are systems of parallel straight lines. 
Vanishing point. Comparison of this method with the ordinary 
method. (Notes.)

Pair Notes.—Of such matter as is not contained in text
book.

i
:

ic

I

:

PLATES.
VII. Orthographic projections and sections of solids. 
Vllt. Isometric projection.

IX. Interpenetration of solids.
►

■
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X. Shadows. 
XI, Perspective.a-

SOBMOTS FOB EXAMINATION—

Secemier—Projection of solids.

June The whole course of solid geometry.if
8.
If 10n
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royal military college of canada.

allotment of marks.

Sior. I.—Infantry Drills.

(obligatory).. . 600
170

41A Glass (obligatory).................
3rd do ......................................
2nd ■ do .............................................

200
200
100

170
Sect. II,—Equitation.

Total marks (obligatory)
300

ist Class (obligatory)....................
Sect. III.—Gymnastics. 

marks, 400

41A Class (obligatory)....................

2nd do (voluntary!........
1st do do .............................

300

Tota 200
200

Shot. IV.—Swobdsmanship. 
Total marks, 400 }yoJj8*tor^................

4tA Class (obligatory),
3rd do do 
2nd do (voluntary!
1st do do

100
100
100
100

Sect. V.—Swimming.
Total marks (obligatory) 100
4<A Class, 
3rd do

do 60do 60

o O
 o 

o
o o



T Xif f
i

I148F

SUM

ut tr

i
Squ

ExercmTEXTBOOK.
) exeroi 

Sec. 1
Cm

to Seo'Infantry Drill.—Field Exercise.

Bille Exercises and Muskptry Instruction.

Begulations and Instructions for Encampments. 

Equitation.—Nil.

Gymnastics.—Nil.

Swordsmanship.—Infantry Sword and Carbine Sword- 
bayonet Exercises.

Mist
to 21 i

Mus
drill, i. 
as folic

■

100 :
150
100
500'

200 for 
200 for

200 fc
“ Eifl

IV and

Non (r 
torn, and 

(2.)-Tt 
tion in Oo 
in ontpoit 
communie 

(3.)-Tb 
range, and 

(4-)—Th 
completed 

(».)-Th 
to be comn 

(6)tEx. 
the end of,

■
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Section I.

INFANTRY DRILL. 
4TH CLASS* 

(Obligatort.)
Squad Driü (E)—Instruction and 

Exercises," Part I.
Bifle Exercises 

i exercises.

communicating.* “ Field
exercises, “ffifle^Exercises‘and"»?1’ wiS?’^nd baYonet 
Sec. 1 to 13 inclusive. ' and Mu8ketry Instruction."

Company « PieId Bzercia<. part n np

tofltofe~GDardS- “™dB,croises,"PartVII.,Sec. 15

JfMketry /Mfrurtmn-Tiieoretical nrin „„

Company Dn'K—Instruction. « 
to Sec, 20 idolusive.

65 roundsas follows : vide notes 3 and 4?

INDIVIDUAL PIBINQ.

10 rounds.100 yards, 
150 “
100 “ 

500' «<

Standing.

Kneeling.
Any military position.

10
10 “

10

\ V0LLIr '«MO.
200 for 400^' (Iitidaccd Target.) 5 rounds, Close order.

6 “ Extended order.
INDEPENDENT FIRING,

ose order. 
Parts II, III,

TAMM
tlon in Oompany and Battalion driff.n.ii obtain Incidental initroo-

™«t “I*tKtîXN5fotitaT’'1™1 l"““,“rily de,,l™"i,d bj the

completed beforoSMh April!”6*° b”oomoenoe|lalterOhrletmas and to be 

the end of, the Term, in the .object maîkej (B) ‘ * heM durIn«- or «

i-

■so- 2
.
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ÿ 1

3rd 0LA8S. ing
j(Obligatory.)

Company Drill—Instruction in “ Field BxeroiaoB," Part. 
II, Sec, 21 to 28 inclusive. Revision of the whole of Company

Advanced and Sear Guards, and Outposts (£)—Instruction, 
“ Field Exercises,” Part VI, Sec. 1 and 2, and paragraphs I, 
V, VI, VII, VIH and IX of Sec. 3.

Miscellaneous.—Tent pitching. “ Regulations and instruc
tions for encampments. Appendix, page 31. Cavalry sword 
exercise.

Musketry Instruction.—Preliminary drill, target practice, 
judging distance ; firing 56 rounds, as follows : vide notes 3: 
and 6, page 181.

INDIVIDUAL FIRING.

10 rounds. Standing

eati
J

;l I*
M

160 yards. 
200 “

Ei
10 “ Kneeling.
10 " Any military position.

600 for 800 yds. (Reduced Target) 10 rounds, “

Se
600 Di

W
HiVOLLEY FIRING.

200 for 300 yds. (Reduced Target) 6 rounds. Close order.
200 for 400 “ “ 6 “ Extended order.

INDEPENDENT FIRING.

200 for 400 yds. (Reduced Target) 6 rounds. Close order. 
Judging distance from 100 to 1,000 yards.
Rifle exercises and Musketry Instructions." Parts III, IV

Sa,
Br
Fit
Me
Aii

012nd CLASS- 
(Obligatory.)

npany Drill (B).—Communicating. “ Field Exercises,”
Tui
ThiCom 

Part
Battalion Drill.—Instruction. “ Field Exercises,” Part III 

up to Sect. 35 inclusive.
Musketry Instruction—As for 3rd Class.

Pos
Poe
Moi
Rid
Lea

1st CLASS-
. (Obligatory.)

Battalion Driü E).—Instruction. u Field Exercises, ”
Part III., Secs. 36 to 49 inclusive. Revision and oommunieat-

Salt

Fori
Beni
Blei

oflwa Cadets will be practised in marching on enowshoes as opportunity treatm
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Mysketry Instruction.—fis tor 3rd Class.art.
ny

Section II.on,
ll,

*
no-

EQUITATION. 

(Obligatory.) 

1st CLASS.

>rd

ee,
i 3

Loading the horse.
Mounting and dismounting.
Extension and balance motions.
Seat while the horse is in motion.
Dressing.
Walking and trotting, 
ffiding in saddles without stirrups.

Bridling.
Pitting the stirrups.
Mounting and dismounting without stirrups. 
Aid? in turnings and paces.

Ml.

er..

Single Ride.i V
.Formation of the ride.
Bending lesson.
Turns in the bending lesson.
The canter.
Posjtjon with stirrups.
Position of briddle hand with the bit.
W™ntwgithnswtZnntiDg WUh
Leaping.
Salute when mounted.

II

Double Ride.
Formation of the ride, &c. 
Bending lesson. 
Elementary instruction 

treatment of horses.

it-

tt_ on care, management and veterinaiy
ty
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Section III.

GYMNASTICS.
4th CLASS- 

(Obligatory.) 

Simple Exercises.

o
Vei

i;

Ind
First Practice—Movements and positions.
Second » With dumb belli.
Third « With bar bells,
itanning-—To run at alow time abort distances.
V aulting Bar—To vanlt the bar, three movements,

“ “ “ two
... _ “ " one movement.

V suiting Horse-To vault on the horse, two movements.
standing.

To vault on the horse, one movement 
standing. ’

To vault on the horse, one movement, 
running.

tv “ To vault over horse, running.
Parallel Bars—The single march, forwards.

The double march “
“ The single march, backwards.

The double march “
“ m° olear 016 bar by the front,oscillating

"o^ect ontiie right bar and clear the left by

To rest on the right bar in’the rear and clear
Pair of Bings-The srng^cirok.'evolating.

” The double circle u

Horizontal Bar-To march with right hand leading.
To turn round the Bar, raising above the bar!

“ with the hands revers-

Bum
The
The
The

'

j

Pair

Bow
Bridg

Horizc

ed, raising above the bar.
To raise above the bar, right and left.

Bridge Ladder—To climb both hands at once, backwards.
“ “ forwards.

Paralle

2*

- 2 
£ 5 

2T
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Vertioal Pole suepended-To climb hand
over hand, withhands and feet.

To climb both hands 
hands and feet.

The doable step both hands at 
once, and feet.

To climb with right hand leading. 
“ left « 6

hand over hand.

at once,

Vertical Hope

Indian Club Exercise.

3rd GLASS- 

(Obligatory.) 

and Arduous Exercises.Advanced

« m , “ , left, » s

Pair of Bings-To form a straightHm by the back.

“ front.

« ip w^rc*8' lb® spars.
bXbspars.b0th hands at onee 

T8id°e^b WUI* r'"ght hand leadi”g. by the

To climb with left hand 
aides.

To climb with both

Horizontal Bar-To form a straight line by th

SttflMiyihar®1
Balance at short arm and march forward, 

straight «

once back-

leading, by the 

hands at once, by the

e back.

-.m.,wgb,„r;tb:Ldr“1
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£ ySISl a-To-".r1 “
Indian Club Exercise.

Sxotion IV.

SWORDSMANSHIP.

4th GLASS-i

(Oblioatobt.)

Infantry Sword, Exercise,
Extension motions and positions. 
Preparatory instruction with sword.
Review and inspection exercise with sword. 
Attack and defence.
Stick drill.

iil
3rd CLASS-

(Oblioatobt.)
Infantry sword exercise—continued. 
Stick drill.
Officer’s salute (Infantry.)
Cavalry sword Exercise.

/

Fencing.
Poil vs. Poil.
Sword vs. Sword.
Sword vs. Bayonet.
Bayonet vs. Bayonet.
Quarter Staff.

are^inatrnct«! T®lontar7 classes of 1st, 2nd, 3rd, 4th Classes
exorcist i^f “ “7 J)ranoh °f gymnastics, or, of defensive 
“?• '• e’’ s*or“> bayonet, boxing, &o.

I

1

:

SlOTlON V.

SWIMMING.
3rd and 4th GLASS- 

(Oblioatobt)

PH
'5

Fo
r E

nt
ire

 C
ou

rs
e.

12
,0

00
, /

Fo
r 4

th
 C

la
ss

,
2,

00
0.

ZZ
2

Fo
r 3

rd
 C

la
ss

, 
4,

00
0.

Fo
r 2

nd
 C

la
ss

, 
4,

00
0.

£
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to I Obligatory

f Yearly Examinations 
I Intermediate do

900 1 1,10»500

I ! Notes and 
Recitations. 1Term Work.

( Voluntary—Yearly Examinations. 
„ f Yearly Examinations
| . | Obligatory, -j Intermediato do

•gs -J

l 10O
<§

500r 1,600 | 1,950

} 60

! Voluntary, j Yearly Examinations........ 1,900
b ( Term Work (Notes & .Recitations). 10O

("YearlyExaminations....... 2,000) „
I Intermediate do ....... 400 J ^600

. 360

I Term Work, j Notes and 
Recitations.«0 v ,1

*

Obligatory.

{ Notes and 
Recitations. ITerm Work. 100

t .«..a,,,
For 1st Glass, 1,600.—Voluntary—Yearly Examinations.

1,900

1,500
IOO

ALLOTMENT OF MASKS.

I Obligatory, j
f Yearly Examinations.... 4,500 ) „ 
Intermediate do .... 1,250 j 6,750

Term Work. |

> Voluntary. J Yearly Examinations....................
V * l Term Work (Notes & Recitations).

Notes and 
Recitations. ! 250

Kf

6,800
200

155

ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS O, wjm m .«Hai,*» z

I
►

l

2,0
00

.
4,

00
0.

12
,0

00
.
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nu
text books.

lecti

Eüomd (Todhunter.)

omitted.^ S°a ea ofnotation and mercantile arithmetic are

and
Shot
whei
cadoi

cal u^of™t(hmsam66rS' " ^-Thorough practi-

each

than
regai

Plank Trigonometry (Todhunter.)
Spherical Teioonometry (Todhunter.)

an&^Te Z 9ePr°f ^ gi™ whenever SSl 
oonieZ'tiona “ f°Unded t0 6Om0 extent on Sal

Differential Calculus ( Williamson.)
Inieqbal Calculus ( Williamson.)

lectures grounded on Todhunter’s Analytical Statics Tail's
£3x:",1,r',fiuiir,’rork''

-P ÆSKÏS KÏÏSd^ïïia?"

Mensuration (Printed notes Sy it. Col. Kensington, HA.) 
Applied Mechanics (Crof ton's Elementary _ TTi„w 

couMe of.lectures grouped on Bankine, Collignon, another

be lo 
cadet 
wishe
provii
Cours

;

of the 
subjetmon’s

♦
B
£
G
A
A:
B
JMI
aa
H
Si
Pi
Mi
Ai
St
Ce
Lu
Gn
Pb
Sy

. i . .Lyu ,
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Mechanism (Oocdtve ; and lectures aided by models.) 
8x*am Engine—General principles only taught by (lecture.

i

^MjsyjsraKs?,asar *•* <- 
.b»ïï5ïï“?î£,"Sîiïift' '• ■«,**»-

regard beiug had to the previous

k SS^Srssffÿ-jsss^ »«..ÿ.« jimJs !bSpmi*f.sr,f‘
Course as may be neglected^without "affmi" Pf?tlong °f the 
of the whole are omitted j* effecting the continuity«sal s. Susa * •S

BOOKS OF REFERENCE.

Giomeibt (Pierce.)
ftK8sBJ5SS’".(a-tej

Oonio Sioiions (Æfalmon.) ;
Hiohib Plan* Curves (Salmon.)

rSiïïSïïT
Sawggssffi»Strength of Materials (Barlow,) J

F'T^FSS**’
Stnopbis or Bisülis in pub. and App’d Maih'os (Carr.)
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SUMMARY OF INSTRUCTION IN MATHEMATICS 
AND MECHANICS. EucU

Book V
4th Class

Obligatory, 1,600 Masks. 
MATHEMATICS.

Arithmetic to Interest, Discount, Stocks, Proportional parts
Waeu”^8Ke)r°0t aDd CUb9 r°0t-

Euclid (Todhuntcr) to Book 10°' m
Algebraical explanations will also be given of the proposi- 

tions in Book II Marks, Dec., 100 ; March, 100 ; June, 200. 
.Algebra (Todhmters for beginners, and printed nates) to simple Equations, Chap. I—XX V, April ; to Isolation XXXII,

March. Progressions and Revision I—XL, June.
Marks, Dec., 100 ; March, 100 / June, 200. 

Plane Trigonometry (Todhunter and lectures or printed 
notes.) 1st. Initial line. Terminal line. Angles of any size. 
The mies of signs. Trigonometrical ratios. Reasons for their 
names. Elementary formnlæ proved from definitions. Formulai 
connecting each with every other. Construction of angles when 
the ratios are given, also by the table of ehords. Changes of the 
ratios m sign and magnitude. Circular measure. Logarithms

ffil K„, J
sm fl : 0 : tan 0, Chap. IX, § 116-18,; March. Revision I-XL.
ÏS§m’ *"—»

Marks, Dec., 60 ; March, 60 ; June, 200.

Algeb, 
Anomal 
proof of 
to end. 
XXII. 
the rest 
practical 
XXXVI 
§661:

Plane 
ting XII

Conics 
hunter ai 
omitting 
nates, pr 
VI to §9

Voluntary, 600 Marks.

Qualification, ansthird far any section.
Section A.

—Formulae of two angles, ratios for 16®, lb®, to. Solutionof 
237,“Im ’ °hapl0rS TIt0 XlT‘omittiDg 2W, 221,231, 232,

Euclid
explained 
to XXIX,

Algebra 
Complete ! 
Class com 
Variation,

1

C

t2
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j, ... _ . SionoN B.

Marti, March, 100.
SïOTIOff C.

AnotttfoS^toSrYnd XlV-proof of fa^t^I^^Xrx ZlS'/ ^Vand £ 
to_end. Quadratics XXto XXIV wiS a^i»! ®.?d 3®7
the to §F- and "ver

S?™'™*. -■“■«sw.S’ïïtürsr
Marts, Marc», 100.

XXiL

SionoN C.

ttSiSSï®' (M‘w-)
SECTION B.

«8ÎSaAa4S*1ttÎT.,îi-àg
» Mort», Jus«, 100.

3rd glass

(Oblioatobt, 2,000 Mabks.) 

MATHEMATICS AND MECHANICS.
Arithmetic.

4th Class Course.
Marfa, March, 150.

exSS a(lfhAT^-Brk IV- Definitions of Book V

V

E>
/*
\
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Plane Trigonometry (Todhunter and ’lectures ' or^printed notes) 

—Complete use of Logarithms and natural tables—Solution of 
triangles. Heights and distances, Chapter XV, $ 239-241 Pro
perties of triangles, Chapter XIV-, omitting § 263-4. Inverse 
ratios without examples Chapter XVIII, § 263. December.

Mensuration (lectures or

§ 164-1 
when i

Tl
analytiM
of wbe 
teeth, 
cal adt

notes to be printed) —Construe- t
lion of ratios as i/3, i/o,—f? and 

j/7 a \3’
Ptcom

binations of these. Eectilineal and circular areas and perimeters 
and combinations of these. Area of ellipse. Area of a parabola 
intercepted by any chord, proved geometrically. Polygonal 
approximation to the areas of curves. Simpson's rule. Wed
dle’s approximation. December.

202-6, i
§ 207.

In
Tb
Co
Fr

Limitii 
anu § £Jme^ï60 (Tri9onometry ani Mensuration), Dec., 100 ; March, 

Co-ordinate geometry, introduced only by lectures.

EaX
No

Marks, 160.Statics (Todhunter's Mechanics for beginners)
§ 45toaePndoicha7termitting ^ °f PMallelo8ra™ ^forces

Chanter III, IV, V.—Omitting § 78 to end.
... .Explanatory notes in lieu of Chapter VI. on the euui-
ans«n0Jd^n“itinSSeoftbll^

Chapter VII.—§ 99 ; Statement of 100 ; § 102 6 March. 
noteSïlllT11®1 f0rCeB- Ch8pter VIU10 § il3’ Short 

§ 116-120

with^gm 5§ 1413 F0rmnl8 ^rS’S144-6-compared

Euclid 2

Alp
express) 
ing quae 
Proporti 
XXVIII 
cubes, A 
mation < 
XXX to 
XXXIII 
§600. I 
only, X: 
reading 
ting g 6<

Formula x

\
Properties of the contre of gravity, Chapter X, omitting

mlnimom the subjectswiÿ-be omitted from qSdlficaWm forthe bd°1r
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§ 164-6. Alteration of centre of gravity of a body or system- 
when a portion in transferred to another position.

The lever and balances, Chapters XI, XII; omitting 
analytical proof of the requisites oi a balance ; § 113. 6

Machines ; Chapter XIII ; with a simpler view of a train 
of wheels, ^ 187, omitting all considerations of the size of the 
teeth. Machines in combination ; product of their meohani- 
cal advantages.
„„„ /«My* i Chapter XIV ; omitting weights of pulleys. 
202-6, and second case of Spanish Barton given erroneously in 
§ 207.

Inclined Plane ; Chapter XV,
The Screw ; Chap XVI.
Compound Machines ; Chapter XVII.
Friction. Co-effloient of friction. Anglo of friction 

of resistan°e- Chapter XIX ; omitting § 266-7

Easy problems on the above course.

)0.
a) Dof
ro-

1■se
r.

to

u

rs
la
al
d-

K

h Marks, March, 100; June, 400.
Notes and Recitationsin 60

id

3RD CLASS'

Volüntabt, 2,000 Masks. 

Qualification,—one-third for any section. 

Section F.

is

i-
i.

Euclid XI., to Prop: 21, Marks, December, 200

Algebra ( Todhunter.) Theory of quadratics and quadratic 
expressions, Chapter XXII. Simultaneous equations involv
ing quadratics, XXIII, XXIV. Imaginary expressions, Ratio, 

5,nd Variatl°n i practical examples only, XXV to - 
XXVIII. Progressions, including the sum of the squares 
cubes, Ac., of the first n natural numbers, and thence the sum-

Pe.r“n.tation8 and combinations, XXXIV, omitting

KbSïrtSsa.SMï-œi.s'Srnding over § 627. Logarithms, XXXVHI, XXXIX, omit
ting § 649, and only reading over § 661. Gonvergenoy of series,

Section G.i.
t

)

1

1
1
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&

1G2

example»1"xL^0rintere8t1'xLI?at'AB8 ®"-d applyin8 them to

l®^^0TSsaffl^^2S5
^-1»tiS£iy8sF»VS,«S
roots. Summation of series L Sf^SM Bnd irrational 
Summation by finite diffV«n,. m U™? § 661-1 i 666, 670-1.
Inequalities, LI to § 680. Note resuTt of°§ 68^°°' '

Marks, December, 250.

= 2.
Ana
pert

a
-dian
para

-cour

at its
SECTION H.

lines
trix,

thenc
distai

« i«>Sio,ÏÏSiÇ ,£»“«•■) 1 » ™. o„m,„g

Chapter XIX, § 266-8.’ 26d‘ üemoivre’sTheorem.
Mans, March, 250,

Section K.

Chnp?rr1Sto(TîLUTraLformatÈndofntS)frSt,'aight Una~

applications only, Chapter V. f co'or<imates ; practical

J.1.S mdSS SÜXS..11*’ ““pl

from°dU<Chn°n °-f th,® S°noral equation (y 4a , ,,
lho simplest equation n*=4 L. 

all other curves, (z',y) being the Origin fo^the s^pie^ut

inLaaatUeqraUo7bothi,hoseaofmCt6r' ^Planation <>fth 
and those of position whi^mathe ™ Whj°^ are P-wmeters 

Construction "of tancent L T° bP choice of axes, 
distance. Locus of tlfe foot °? /? tl0Da to axiB and focal 
focus. Portion of tanlnnt ;^ of perpendicular from the 
contact and the directrix eûbfondsPl nVhf^®1} the Point of

.. a.

(
lengtl

I
Conta

I -:p=
of our

Ii
aite ch

E,
Ei

project
r+r1
proper
Constn
distanc

pp’= b‘
e constants !

Lo
the foot 
-nition c

tremitii

Polar eq 
to tange 
length e

open the directrix. p*—ari r~_“and meet
8iL=y ’ r—“+*.

Eqt
■a = oc. ]
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“g Analytical investigation**^nto^a™?81*1 ofHn0rmal = u- 

pert.es (alternative with S J47 ) idiametera and their pro.
•diameter ancTtaTgent^togethe^with^a^0pa,ra^ola refo"ed to
r-rto the **•» « «--JiWit sa*

atitJvertoTintfoMothof pdnr7 diametcr and ‘he tangent

aàES'e“ï^"^.t"ei

' C,rcIe °f emwature; 2p as limit ofi!or__l!__
.. p_ gq jv jvt
of onrvatnre, and“vo?u7e ^ ! theDC6 COnStruction «fradi 
«te chÔS^^ttrncti» T‘ ^"ation ofoppc
5^teS^eurTatur" Æ

r'S - -SSSSJraïîSS? ?•““« r tr*=X .°5S:
"'■S'wSKS.X'S

1g
18.
th
al
1.). '
0.

5

U

x x sin yt

*p’=t,;pp=p-; p2=~ 

the foouTtof the ”ad*asn victor8-®1b ‘he perpendicalar at
««.-ÆJSÜ5»ssrjs

tremities of a focal chord ; straight lines ««, r = a± „

Kssra sîsf iz’n‘£rh s’"“»

1

o — oc. Latns rectum = 2—— 2e (^~ae j
1 compared with

. 0
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Cmb?h“n' .eist^‘“nÇentof the inclination of the tancent

s? ï^iBÏÏ^“?JSïîT.SÎïîŒ:<ô,‘5;,îs„rt^rs",i
.SSSBS.-.Sft.ïTît.WÊ..*

a point obtained by measuring £±J at an inclination 0 and

asyi

•oral
Tot
Mea

§ 2!
refei

a—b give
barn
Hari

then ± —— at —0

;;œr^srÆ*“Siz",i ‘™“”ellipse referred to them (instead of 8 198.4 
0 2 + l>'2 constant; pb'=zab.

frength of Normal cos ^ = — = — — £_ _
2“’

ab cos2 HU' t^ence construction of points on the 
evolute.

Given an ellipse, to find the centre and axis.

*«as5«ia=ftsa&.^fçsïsç;aa' s^rrut”' ffisï

V0lip-8e‘ .j1*1®Bam®substitution in the case” oTpro^rtiesh,6

•-®S

Test.
equation to the

i i°L§efflcii
direc

ditioi

(
indep
ehapl

noted
Theoii

65-(
Inter] 
on at 
at son

C
necesi
§92.

C
of §91 
§102. 
of oha

(a*jt
centre. resulti

^ 
I P-
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General equation of the 2nd degree ; Chapter X [II. Gen- 
oral acquaintance with the method and results of $ 269 to 272
M°ea2ro“recriSTf1ronfc-4”a,J § 272’ 28o!

V oooqaptp XIV—General equation to a conic. Read over 
S."*™’. and P°lar- Head over § 289-91. Equation 
referred to the tapgente, § 293-1. Similar curves. 296-8.

Chapter XVI—Section of a cone ; a different proof will be 
given showing the foci and directrices. Omit 8 348-9 An- 
harmomc ratio; the ratios AB. DO. : AO. DB: AD BO 
Harmonic pencil. Omit §356-61. '

Chapter XVII -Projections ; § 362-89, and read over the
Marks—December, 500.rest.

SECTION I.

Differential Calculus ( Williamson, Ed., 1880.)

of SW" r^-°î *(-7 binomial theorem, instead 
°Ls. , l8> Differentials used equally with differential co- 
effimonts. Differential of the function of a function obtained 
-directly without the investigation of § 19. Geometrical 

ay dx
dition for — x — = 1. 

dx dy
Chapter II—Successive differentiation; differential of the 

independent variable is constant. Omit § 39, 41 to end of 
chapter. Read over Liebnilz Theorem § 48.
nnMkil0r.III7?Ip,Il18i011 of fanotiona- “Remainder”

iSir.sasr£5SiM
on a curve, the chord joining them is parallel to the tangent 
at some intermediate point, § 76. Omit § 77 to end of chapter, 
nonoo ^ n V—-Indeterminate forms ; algebraic processes not 
necessary. Consider also a —oc , Read over the proof in

of C^ptOT- V-Partial differentiation, § 95-6. Result only 
«f|097- ,10L Beanlt only of Euler’s Theorem^
if chapter °Ver § °34, 0mit § I07’ also § 110 to the end

,»»nnhapnr J1—Eoad over the first two pages and note 
results. Omit the rest except § 120.

con-
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Chante? TYUWR°-ad °ver § 12T and note result.
151 to thPe end'ImeaeZh™ptea,”d § 136 7, 143-7,

Nodee eSépe,oo?Sgatepoinr atl°n °f malt,*,e Pointo'

goneralXThJ/of d^tm^gThem" * °nVeI°pe8- and 

analytical investigation ™§223^ C0DCavit>'1 Read °™r the 
S 232C3h;P23er6XEead"?vaedriU6 ^ V3 ™- Omit

sarrér “^r’SteïrLïrft
sSœSSS-'

" phapter XXI—Elimination
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I
more1
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oral dofi 
work, 
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eummiDj 
sidered : 
prolate 
(without 
thence d 
area of a 

Trie, 
Stat 

Mechanic 
Ora1 
Dyn 
Vole

cular met
1st a 
Unif

iers III, ] 
Parai 

73,75-7.
Mass 

celeration 
Impa- 

Vis Viva ;

1

of Constanta and Functions,§311-12.
§320C§3P24Or5XXr_Cl,aDSe °f the IcdeP°”dent Variable,

Marks, June, 600.

SECTION M,

Integral Calculus.

gspasariftSjarjr
l^2W0.ODIn?eDgdraPôn1^arlp7arLr'gOT^triOa! 8nbstitutioa-

“’•aA.ss.'sè: '
100.

2nd Class. |
Obligatobt—2,600 Masks. 

MATHEMATICS AND MECHANICS.

Euclid (Todhunter)—3rd and 4th Clas 
Algebra—4th Class cour

Marks., 
cours «..March, 300 
.......... March, 300 Moticse
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sr£'; aar.-sas£S ?ra F
as a solid
assumed to be divisible into prisms, nlramldTa^wedg^ 

having the same altitude ; mean section^ 4 M + B’
. Gen.

work0fiDSur°facefoafTvramidPollCati0n to °a,calations of earth

K- sSa5fisi'i,?. sl
sidered as a conical volume VnlT° coaFecu',vo sectors, con- 

thence detoSation of Z nVnt*1 “? of Guldin’8 Theorems ;

MeJmiïï’Pvt II)8 ProbTemsi, 4,™ftVhU if?™* 0n

30°-
Velocity. Chapter 

cular measure, u = ra ; a=—"
1st and 2nd laws of motion.-Chapter IT. 

ters nuToS^Zî in Sr^0"8 °f motto“-®*P- 

73, 75.7rab0la °f Pr°jeetion’ Chapters V, VI, omitting § 72,

Tsito.MJLttjésb&r*'
Motion of centre of gravity of a systemr = |^1
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2(mf) _ 2 (m.r)
2 proved from x = j ^ Chap. XL

Laws of motion and parallelogram of velocities. Chapter 
Motion down a smooth curve,v2 = 2gh, without proof,

ezoept for an inclined plane. The pendulum
out proof. Second’s pendulum. See chapter XII, tfldl,152,

Centrifugal force = —, proved differently from Chapter
XIV, § 163. Gravity the resultant of the earth’s 
and centrifugal force.

S » Moment of Inertie .ndr.dimï

(i),7=
\/a-
23,1XII. c;

sjr-v9’ with-
with
end

Cl
Cl
Clattraction

proo
trebl
§11

Cl
curv
139.
Ams
givei
bola

Ch
tion

Ch

Of beams. Dead and live load. Sloping beams. Fixed beams.

Marks, June, 350.

Note
Ch

98.

An,
printt
betwi
portii
= 1.
one o
donbl
two p
line.
cone,
Equal
the <
Defini
movit
inters
point

Notes and recitations ... 
Introductory Chapter. 100

2nd CLASS- t

Voluniaby.—2,000 Marks.

Qualfication, one-third fer any Section.

Section N.
Integral Calculus ( Williamson).
Chapter 1—Compare (<) with § 9 ; (/) with §5; also Ex.

5
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(1). (2), § 13. Integrate forma involving a + 2bx + cx 2 or 
y'a+2bx-\-cx1 by completing the square. Compare 8 4, 22, 
23, 24 with 61-3. Omit § 8.

Chapter II—national fractions ; easy examples only with 
explanatory notes.

Chapter III—Formulas of reduction ; easy examples only 
with explanatory notes. Bead over § 63-73 ; omit 74 to the 
end of the chapter.

Chapter IV—Rationalization, 8 77 and read over 8 78.
Chapter V—Infinite series § 88.
Chapter VI—Integration as summation ; more elementary 

proof of § 90. Read over 92-94. Omit 93114. Double and 
treble integration § 115 with notes and examples. Omit 
§ 116 to the end of the chapter.

Chapter VII—Areas, § 126-131, omitting 130 (a). Closed 
curve; easy examples. Read over 132-4. Polar areas, 6 135, 
139. Omit §136-8 ; 140-7. Areas by approximation § 148, 
Amsler’s Pianimetor § 149, or alternative investigation as 
given in Collignon. Asymptotic areas of rectangular hyper
bola ; hyperbolic logarithms.

Chapter VIII.—Arcs § 150-152, 165, 156, 167. Rectifies- 
tion of evolutee. Bead over § 153-4.

Chapter IX—Volumes and surfaces 8 168-175 ; 178-181. 
Note process in § 184 6 ; 187.

Chapter X—Moments of inertia. Special Mention to §196- 
. Read over § 206-207 ; 216-17. MarM-December, 600.

Section O. '

Analytical Geometry of three dimensions (by lecture and 
printed notes). Equations of a point in space. Distance 
between two points. Projections of a straight lino pro
portional to the direction cosines, cos* a + cos2 Q + cos1 y 
— 1. Equations to a surface ; conditions of parallelism to 
one or two axes of co-ordinates. A line in space (or line of 
double curvature) as the intersection of two surfaces, usually 
two projecting cylindrical surfaces ; particular case, a straight 
line. General equations to a sphere, ellipsoid, spheroid and 
cone, with principal axes parallel to the axes of co-ordinates. 
Equations to a straight line. To find the inclinations from 
the equation. Angle between tiyo given straight lines. 
Definition of a plane (1) as described by a straight line 
moving parallel to one given straight line, and always 
intersecting another given straight line ; (2) as the locus of a 
point equidistant from two given points. Equation to plane

1er
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|"rom each definition in terms ; 1st, of the inclination of

sesssssvw'iSij'tSs
S£*F“ r=1,“surface ^Properties radii "of ‘curvature11 of1 JT ̂ “rpeTd?

Smlrn (With0Kt pr00f : 6ecti0n of
sy*mMXlZ7ia g!von’ tb4hour®r:oursc!°to
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three 1 
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angle o: 
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Section P.

Statics .and applications to Stresses. (Todhunter’s Mechanic«
fhe3rcka'fl)nhrar,der0Xampleaand tl‘° °mi"ted artfct i!
Omni 154 ; K^.00"™0 AU<,rnatiV0 pr°°f °f § 165"

DQ6UionUr?stCrr,f7<eS t0 be printed ) Resolution and Com- 
position—1st, of forces in space ; 2nd, of couples The mV

(foUTin9 tliefnoiatio^n Todhunter’s 
cs-) , Any system of forces reducible to two 

Condition that there should be a single resultant 
Equilibrium of a particle constrained to move ; ïst on a 
smooth curve ; 2nd, on a smooth surface. Centro of parallel 
forces. Culman s graphical method. Alteration of thePcent™
methods rfbfi^an8P?hti0n °f “ part 0f the body- Elementary 
methods of finding the centre of gravity of a circular aE
sector and segment. Centre of gravity of a smaU £ 
the are ‘ Sÿ 5 and/ of the from The chorf to
toe are. General formula) for centie of gravity of area arc 
volume and surface of revolution. GuldiVs Theorems’

Srtrtvar AÈ-i $ z£$r.
Une; aîsoo°faTy"nTmbefof 

particles similarly connected, that is. a rin.71 m

Dy,
question 
impact, 
over onl 
XIV, X' 

Note 
to rectili 
(2) varyi 
square of 
the attrai 
heavy ch; 
with pari 
cally on a 
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of résistai 
motion, tf 
tions oft 
tangential 
Viva, Eq 
influence (

when any pair are connected by an inextensible7 âtri'n/, 
round a fixed point or pulley, or round a point which is one (S
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tiens of thj prinoîpleof VWniü VelSoT “ pr}~c,'pIe- APPlioa- 
particles be in equilibriumunder If, “7 «f
centre of gravity" is (gen^aUv^ L‘n .a.ct'on °f gravity, their 
tion; in the former position ihe emn'lih^68* 0r owest poei- 
latter stable. Condign for slabflitv of H '9 nnstable-in ‘he 
rest.ng on a horizontal plane also of fl fla?K CUrvod bod7 
surface. Elementary proof that th- f ‘ ]?od7 on a rough

the moment of discharge. g on a field gun carriage at

Marks—March, 400.Section Q.

ÿuestiomfon^ho^obligatory tmmte^Ijosg ^?iy.erai~^ar(ier

sa J1;: -Xiv xf: KeXlZS>Tm S “*■

torectü^cemMnotion^ndertho^ctknfof aIf°^0nViJ\PP^Ca^0n

with part hanging over's smooth tir'sKo <?) pla°ed
the velocity ^'rectilinèar motion6 ^ ^ «

of resistance being as the cube of fh! *!8 .grim'7. the law Motion, the parafa of prZtion ti van th ^ Caryi,i-lear 
tions of motion in two nuiLn-a- iU?. tbe general equa- \

influence of a central force. If the forcZalies auhe^imrse6

read 
Chapters
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square of the distance, the orbit is an ellipse, parabola or

ssa'wîïsai -^saKiriSii^Æss^ïïsi.
„ j Moment ol inertia. •
Compound pendulum. Centres of oscillation and suspensionfcSSsa?5S£?,asj
£^ïsâîîiï^£^jîîs^

P/iiZ,n f- thlrdr we,8ht being, suddenly attached midway.
speJâ'^r \

tsr^str tred by a fa,Hng ring **p- »? »

^£fÆZÆ.;ïïSÆ3 SB? scti^slltude' aPP1,catl0n t0 tho derivation of elongated pro-

Marks—March, 400.
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(tSection ft.

A. Introductory chapter

4fi rS'i •IIh0mjt §,34- 35- Shorter proof of Ex. (5), S 
fn'§ ^ pr00ft of eeatres of pressure of the triangi S

and 93%: eld Ime" ha§pter ^ ^ § ®3' 0mit § 8M 

Chapter VI-Omit § 98-101 and 108 to tho

in § 3.

es

iV.fi..
total of 1,1

end of the
B. Aofes—Elementary investigation into the distribution

chapter.

Mgebi 
course, j
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reeerroirrwtih®rthertwie<^ri?S?Mfiii0i!'lh^111 lll‘,,l',allon to

BiSEsSBB-isBa
sssauBsSes^ssisss 
“■ ■sxsssr ksgIT, 01 “*w “hiuTr;”1,5".'=™~.s asti»heights. Proof of£ = 26215 logJ^ — 262'6 B~h

•A " ~7T~' apProy-

.f
. If;
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1

l

M~+J' Height ofthe “homogeneous atmosphere."

>«"•-
™ ‘ate

cylinder f -= -—~ r> • ,
A3—r2 -Keeistance of tubes to 

under external fluid pressure.
Jflow of 

Vena contracta.

* = 62430

collapsing

WïlTJhfr0agh p>68- Torricelli’s Theorem

*»« T'ÜSStë* «;g

1ST class.
VOLUNTABY—1,600 MASKS. 

MATHEMATICS AND MECHANICS.

' mny °f the "*» as »>«*' «

Siono* S.

^l2™STîVî=5r7Stecourse,
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: Chaptor LUI to § 737 and examples 1-1(0. Theory of equations 
of all degrees. Transformation of equations to others having 
different roots. Solution of cubic equations by Horner’s and 
other methods. Determinants; Factors by inspection ; reduc
tion to a lower order by addition of columns or rows or their C 1 
multiples ; application to solve simple simultaneous equations y \ 
and to processes of elimination. Demoivre’s Theorem; some 
of the less difficult applications. (Todhunter's Plane Trigo
nometry.). Chapter XIX, § 268-72 ; 274 76 ; 78. Exponential 
values of sine, cosine, tangent. Gregory’s series. Calculation 
of 71. Cuapter XXI, omitting § 898 to the end of the chapter 
bummaliun of the series in Chapter XXII, § 303-4 ; 6 9, and 
others of the same nature. Marks, 250

load
max
plan
■ordi
poin
oulai
any
inter
shoo
abovi

1

f
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JSection T.
: pletio 

forces 
mate ;

Geometry with deductions, Co ordinate Geometry and Conics. 
De-examination on, and completion of the former course 
(Sections A, B, F, K, 0). Abridged Notation (Toihmter, 
Chapter IV.) Marks, 250.

Section U.
Differential and Integral Calculus. Re-examination on 

and completion of the former course. Easy examples of trac
ing curves. Elementary notes of the solution of differential 
equations. Finite differences considered with reference to 
summing rational algebraical series interpolation and correc- 
tion. Summing areas. Weddle's approximation. Method of 
least squares. Marks, 250 or 500.

Led
Jk

lecturei 
applici 
Omit ( 
Lap. ; 
mentar 
of the i;

Section V.

Applied Mechanics. (Grofton.) Re-examination on and 
completion of Section P. (Statics.) Moments of Inertia. 
Tho elipse of Inbrtia. Momental ellipsoid. Principal axes. 
Graphical construction of Moments and Products of Inertia. 
Amsler s planimeter. Internal stresses in a plane lamina. 
Principal stresses ; direction of pure shearing stress ; Ellipse 
ot stress. Internal stress in beams ; moment of resistance ; 
goneral formulas and application to beams of symmetrical sec
tion. Shearing force the differential co-efficient of the bending 
moment; diagram of shearing force used to determine the 
bending moment. Distribution of shearing stress ; application 
to girders. Theory of fixed beams ; application to a beam 
fixed at both ends ; (1) loaded at the centre; (2) uniformly

I



b ■175

tnaiinmm 11,6 6UPPOrle;*a»S5irsà^l4ca
above simple joints. * * ’’ P C88are ; application to the

Marks, 600.

on a 
ooo-

Section W.

plotio/nf thoVormlrÿc"ur6ao,i“FlJ?înXîiminauti0n on> and 00m' 
forcée X, Y, Z. IfotatZ Fluid n„? er- th.? action of any 
-ate form of Earth. P^enreln a^îZmoLf aPPr°*-

-flfam, 250.
Section X.

SSSüïïïa :tiriF"F5' «".S.12.7 CS"
5Stisss.s“-îsî^ire~ I“y examination 

Marks, 760.
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