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TEXT BOOKS.

Evorip ( ’I‘Z&Adbunter.)"’ . ’

ARITHMETIO (printed notes by Lt. Col. Kensington, R. A,)—
Together with Smith and MecMurchy or any other pproved
text-book. Scales of notation and mercantile arithmetic are
omitted,

- S
ALGEBRA (printed notes by Lt. Col. Kensington, R.A., Tog-
hunter's Elementary ; and Todhunter,)—The latter only for the
more advanced students. ' :

Loaartrams (Chambers' or other tables)—Thorough practi-
cal use of Logarithms. !

Prane TriGONOMETRY ( Todhunle::.)
SrEERIOAL TRIGONOMETRY (Todhunter.)

Conio Skexions (Todhunter and printed notes by Lt Col.
Kensington, R. A.)—This subject is taught almost entirely by

lecture, ge%metrical proofs being given whenever g;'actioal :

Imon’s
conic sections,

DrrrrrENTIAL CALOULUS ( Williams n.)
b d 4 22e : ~
InreGRAL CaviouLus ( Williamson.)

Srarios Ann. Dynamios (ZTodhunter's Mechanics Jor begin-
ners)—The most advanced students are imstructed further b
lecturgs grounded on Todhunter's Analytical Statics, Tait's
Dynamics, and other standard works, free use being‘made of
the calculus. ’

STATIOAL PROBLEMS SOLVED BY CoNSTEUOTION (Tracts on
Mechanics by Crofton and Kensington.)  Work and Energy
(Tracts on Mechanics)—Special reforence to artillery problems.

Rorarrons considered geometrically without text bopks
up to the resultant motion of an elongated projectile, )

Hyprosrarios (Besant’s Elementary)—Special machines
used in the Royal Artillery. Higher course of lectures with
the use of the calculus,

MunsuraTION—Without text book.

and easy. The course is' founded to some extent oh
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Arpriep MromANios (Crofton’s Elementary) — Higher
course of lectyres grounded on Rankine, Collignon, and other
works. ’

MzeoHANISM (Goodeve)—Steam Engine; general prineiplés
. only taught by lecture, . *

Note—The whole of the above course i3 taught by lectures
and personal instruction, aided by text books as far as possible.
Shorter and easier proofs than those in the text books are given
‘'whenever practicagle. Notes of the lectures are taken by the
cadets and revised by the instructors. ’

The following shows the syllabus for each clags in dotail:
Ist. Obligatory. ., >

: 7 <
2nd. Voluntary.

The Voluntary Course for the 1st Clasg is-less detailed
than that for the other classes, to admit of some elasticit
regard being had to the previous success of eabh cadet.

The whole Voluntary Course is purposely framed so as to
be longer than can probably be completed by any, except
cadets of unusual mathematical ability. - Thus any cadet wl?o
wishes to devote himself more particularly to mathematics is
provided with ample employment. Such portions of the
Course as may be neglected without affecting the continuity
of the whole are omitted at the. discretion” of the Professor

. subject to the approval of the Co:

mandant,







AND MECHANIOCS.

4TH OLAgS.
OBLIGATORY, 1,500 MARKs.
, MATHEMATICS. y
Arithmetic to Interest, Discount, Stocks, Proportional parts

'
. and extraction of square root and cube root, (Printed notes

i

and other authorized text books.) - Dec., Marks 300.
Buclid (Todhunter) to Book II.; IL; IV,
Algebraical explanations will also be given of the proposi-
tions in Book II. Marks, Dec., 100 ; March, 100; June, 200.
Algebra (Todhunter's for beginners, -and printed notes) to
Quadratics and Hvolution, Dec. ; to Progressions, April; to
Permutations and Combinations, Binomial Theorom and Inter-
est, omitting scales of Notation and the harder examples in

& Quadratics, Capters I. to XXXII. ; to XL.; to end,

Marks, Decs; 100 ; June, 100; March, 200.
Plane Trigonometry (Todhimter and lectures or printed

notes.) 1st, Initial line. Terminal lio— Angles of any size,
The rules of signs. Trigonometrical ratios, Reasons for their
names. Elementary formuls proved from -definitions, Formuls
connecting each with every other. Construction of angles
‘when the ratios are given, also by the table of chords, Changes
of the rafios in sign and magnitude. Circular measure, Logar-
ithms. Chaps.ItoV, omitting §5-9; proof of § 14; proof of § 51,
b3 ; § 66-75, Dec, Formulm of two angles. Chap, V1, omitting
879, 80. Chap. VII, § 95, 98; the angles 18°, 36°, 54°, 720,

hap. VIIL, § 107-10, and note process of 113, Relation of
8in §): §: tang, Chap. IX,§116-18." Complete use of Logarithms
and the Natural Tables, April.  Solution of triangles, Chap.
XIII, XIV, omitting alternative methods § 231,2,7, and
§ 219-221, 238, Marks, Dec., 60 ; March, 50 ; June, 200,

Notes and recitations, Marks, 100,
VorLunTaRY, 500 MaRKs,
Qualification, one-third for dny section,
SEorron A.

Euclid II1, 1V.—Algebra, (Todhunter's, for be inners, and
printed notes.) Quadratics, Evolution, Indices, urds, Ratio

SUMMARY OF INSTRUCTION IN MATHEMATICS
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Proportion ang Variation, Pro

Formule of tyo angles ; ratios for
triangles ; Chapters VI
the obligatory course, 3

Buclid—Definit, ]
Book VI, omilting Props, XX VI[

Seomon ¢,

Algebra (T odhunter), - lquations,
Anomalous formg X V to § 206,
proof of (amyn — gmn_
to end. Quadratics XX to XXIV
XXIT. Imaginary
the rest of the oh
practical applic

XVIIT; ¥x
§ 651

SEctron D,

Plane Trigonomety

; ting XIT from §180 and X VI, § 254,

Skorion F:
Com'cs and Analytical Greometry

examples 1 to 2], Ch
only, Chapter V. Cirele, Chapter VI

——

8RD OLAgs,

Buclid ( Todhunter)—Deﬁniti
Algebraically, Book V.

Alge
4th Class course, particular
- Variation, Series,

Sfor beginners,

to ;IV, with the

SEcTioN B,

ion§ of Book V ex lained A] ebraically
to X%.[X. € Vi

\pter.  Ratio, Propertion
alions only, XX V] (o XXVIII
i KXXIX, omitting § 549,

gressiotis, Pérmutatiom and Com.
binations, Binomial Theorem, Interest, Plane Ty,

gonometry,—
15°, 18°, g, Solution of
8ame omissiong ag jp
Marks, Decs 100,

Marks, Marep, 100,

Chap, XII; XIIT ; XIV,
Indices XVTIT to § 265, and
Surds XTX, omittin

g § 2968 and 307

With special attention to <~
eXpressions XXV to § 364

) and read over
nd Variation ;
- Logarithmg
and only reading over

Marks, Marck, 100,

Y (Todhunter.) Chapters I to XVI, omit-

Marks, June, 100,

of o dimensiong Tod-
hunter.) Straight line, Chapter I o 1T itti
ange of' co-ordinateg

, practical examples‘

to § 99,

Marks, June 100;

(OBLIGATORY, 2,000 Marks.)
MATHEMATICS AND MECHAN ICS.

ons of Book V. ex lained
L omitting props. XX VII, to&XIX.

and first g:roof of XXX, Marks, Dec., 100; June, 300,
ra (Todhunter’s, and  printed notes)—

ly Factors, Quadratios, Proportion,
and applications to Problems,

Marks, Marc(z, 50; June, 300,
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Lntatigm and Com.

e
&e. “Solution of
16 Omissions ag jn
Marks, Dec: 100,

] Algebraicnlly;
arks, March, 100,
I; XIII; XIV:
T tp

Lto § 265, and
S 296-8 and 307

al attention to

-and read ovep
ind_Variation ;
. Logarithms
' reading over
ks, March, 100,

to XVI, omit.
rks, June, 100,

ensions (Tod-
> §21, 37, 48;
cal examples

ks, June 100.

. explained
. to &XIX
; June, 300,

éd notes)—
Proportion,

3 June, 300,

AR e A

Plang Trigonometry (Todhunter's, and lectures or notes to
be printed) —Heights and distances, Chapter XV.)§ 239241,
Properties of triangles, Chapter XVIL, omittél& § 2534,
Inverse ratios without examples, Chapter XVIIL § 263.
December.

Solution of spherical triangles without proofs; polar tri-
angles; Napier's circular parts. June, -
% Mensuration (lectures or notes to be printed)—Construce

e |
tion of ratios as /2, V3, /5, ]7'7—’ 4, g_, sin'g, tan’p,

cot’—;, &c., and combinations of these, Rectilinleal aud ciroular '

areas and perimeters and combinations of these, Construction
of radius of ourvature of ellipse, from its value N 80034},
Aren of ellipse as the projection of a circle. Ares of a para-
bola intercepted by any chord, proved geometrically. Poly%gnal
approximation to the areas of curves, Simpson’s rule. Wed-
dle’s approgimation. Summation of shot piles. December.
Marks (Trigonometry and Mensuration), Dec., 100 ; June, 400,
Conics “and  Analytical Greometry (lectures or, notes to be
printed)—Rectilinear and polar co-ordinates.ﬁ Distance between
two points. Area of triangle, Equation to)a line. Equation
of the 1st degree. Principle of intersectigns, Equation to a
circle (any rectangular axes). Intersections with a straight
line, three cases. Genéral definition (Todhunter's) of  para-
bola, ellipse, hyperbola. Sections of a right cone shewing fooi
and directrices. Equation to parabola ; construction of any
point on a parabola by drawing a tangent. Equality of inclina~
tions of tangent to axis and radius vector, Sub-tangent bisected
by the curve. Tangents meeting on the axis. Definition of
diameter as the bisector of chords parallel to the tangent at its.
extremity. Geometrical proof that any straight line parallel
to the axis is a diameter, that the tangents at the extremities of
any chord meet on the diameter which bisects it, and that the
portion of diameter thus intercepted is bisected by the curve.
Geometrical proof of equation referred to diameter snd tan-
gent. The distance of any external point from the parahola
measured parallel to the axis varies as the square of the
distance along the tangent, Ellipse defined as the Pprojection
of a circle, as describe by the trammel and as the locus of
r + 1" =2a. Equation proved from the two former defimi-
tions. Geometrical proof from the latter definition that the
tangent is equally inclined to the focal distances. Locus of
foot of the perpendicular from focus on tangent. Statementof

the lengths ae, q, g. Conjugate diameters as the projectiong
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of perﬁendicular diametors of
] + b

the auxiliary  circle,
a ? = a2 4 2 gnq the cirou

mseribing parallelogram
= 4ab. Equation referreq to conjugate diameters without
proof.  Hyperhola compared with “the ellipse without proof.
Asymptotes, Conjugate hyperbola, Conjugate diametens,
Bquation roferred ‘to the asymptotes without proof. Rect.
angular hyperbolg, Simiiarity of curves; Newton’s defini-
tion, eaning of constants of position and constanty of 8ize
and ghape, Similarity of a1] circles and parabolas. Dissimi.
larity of ellipses and hyperbolas ; similarity if - is constant,
Application of the test of magnifying, Marks, March, 200.

Statics (Todhunter's Mechani

ics for beginners.)
Chapter I. II.—Omitting pr

oof of parallelogram of forces
§ 45 to end of Chapter, ) :

Chapter III. IV, V.—Onmiittin
Exp anatory notes in ligy of Cha
librium of 4 p,
Constrained body and the :
Chapter VII,—§ 99, Statement of § 100; § 102, 6, March,.
Contre of Parallefforces. Chapter VIIT t0§ 113.. Short
\ notes on § 114, 15, :
h Formula 7 — LPZ) 116-120,
. 8

Centre of gravity, Chapter IX to § 135, Trapezoid, alter-
native proof for § 136, Rosults only for pyramid and cone
§137140. §141.8. Formul ; — > (ma)

SO) § 1446, compared
with § 114.5,
Propertiog of the centre of gravit

§ 1564-6, Alteration of centre of
when a:portion

Y, Chapter X, omitting
gravity of a body or system

Machines i Chapter XIII; witha simpler view of g train
of wheels, § 187, omitting al] considerations of the gize of the
teeth, Machines in combination; product of their mechani.
cal advantages,

Pulleys; Chapter XIV; omitting weights of pulleys,
§02-6, and second cage of Spanish Barton given erroneously in

207. ’

Inclined Plane ; Chapter XV,
The Screw ; Chapter XV,

Compound Machipeg ; Chapter XVII; Proved by the
Pprinciple of Virtugal Volocities,

irtual Velocities ;

definition and statement of principle;

Chs
equ
Lin
and
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> without proof.
ate  diameters,
t proof. Rect-
lewton’s defini-
nstants of size
;olas. Dissimi-
5 is constant,
ks, March, 200,
)

gram of forces

on the equi-
g examples,

102, 6, March,
S 113.. Short

pezoid, alter-
id and cone

-6, compared

X, omittin
y or system

[; omittin

73. g
w of a train
) 8ize of the
I mechani-

f pulleys,
neously in

d by the

principle;

circle,
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Chapter XVIIL. ~ Certain forces may be omitted from the
equation of Virtual Moments.
Frietion. ~ Co-efficient of friction,
Limiting angle of resistance.
and § 260.
agy problems on the above course,
' Marks, March, 100 June, 400,
Notes and Recitations. ... SEeTaseres v0esB0,

» Angle of -friction,
Chapter XIX ; omitting § 255-7

8rD OLass.
VoLunrary, 2,000 Marks,

Qualification,—one-third Jor any section.

Seorion F,

Buclid X1, to Prop: 21. Marks, December, 200,

SEoTION G,

Algebra (Todhunter.) Theory of quadratics and quadratic
expressions, Chapter XXII. Simultaneous equations involy-
ing quadratics, gXIII, XXIV. Imaginary expressions, Ratio,
Proportion and Varation ; practical examples only, XXV to
XXVIIL  Progressions, including the sum of the squares,
cubes, &c., of the first n natural numbers, and thence the sum-
mation of series having the last term rational and algebraic,
XXX to XXXII, omitting §4566-8. Mathematical Induction,
XXXIII.  Pormutations and combinations, XXXIV, omitting
§ 500. Binomial theorem, proof for positive integral exponent
only, XXXV to XXXVI, omitting § 516-20, 523-25, and on ly
reading over § 527, Logarithms, XXVIII, XXXIX, omit-
ting §649, and only reading over § 551, Convergency of series,
only reading over the investigations and applying them to
examples, X, Interest, XLI. Annuities, XLIII, omitting
589, 90, 97-99, Continued fractions, XLIV, XLV, omitting
604-11 and 61322, Indeterminate equations, XLVI to § 628,
artial fractions and indeterminate coefficients, X LVIII, with
notes on partial fractions involving multiple and jrrational
roots. . Summation of series, L, omitting § 661-4; 666, 670-1.
Summation by finite differences without proof (Notes).
Inequalities, LI to § 680. Note result of § 681.
Marks, December, 200.

Seorron H.,

Todhunter.) 1 to XVI, omitting
em over for comparison with the

Plane T’\r‘igonometry
§ 180—210, but reading

)




10

Difforentia] Oaloulus, and omitting XV %254. Invetse Fano-

ﬁom—oha{)ter X VIII, Omitting § 264, emoivre's Theorem

Chapter X X, §266.8, Marks, March, 200;
Seorion J,

Spherical Trigonometry (Todhunter.) Chapters T to

VI, omitting proof of Napier's cireulg,s parts. § 68, 69,

VIII, § 96 to 99, . Marks, March, 200,
Skorion K,

Conies ( Todhunter.) Straight Line— Chg, tor I to IIT,
nsformation of co-ordinates; Practical applications only,
pter V,

Circle.—Chapters VI, VII, omittin § 119,
efinition and i

tes, principally geometri-
cal, as follows ; Equations to the curye and tangent compared ;
%y' =2a (2 +a1); similarly for the ojrele and other conicg,
‘quation to the normal:
Construction of tangent; inclinationg to axis and foeal
distance, Locug of the foot of the perpendieular from the
focus. Portion of tan

gent intercepted between the point of
contact and the directrix subtonds ri

ht angle at the focus,

angents at the extremities of a foca] cﬁord are perpendicular

and meet upon the directrix. p? — gy i r=
Polar equation: An

that between the tangents: Sub-norma) =2a. - Sub-tangent
= 22. Curve bigectg sub-tangent; Length of normal = 2;
Latus rectum g4 the parameter- Bxplanation of the constants
in an eqnation, both those of size and form Which are parameters
and these of Position which may be removed by choice of axes:
Deduction of the goneral equation W —y1)r'=4q (. — a1
from the simplest equation ¥? = 4 qx; similarly for
all other ourves, (z1, y1) being the origin for the simple equa-
tion, Analytical investigation into diameters and their pro.
Perties (alternative with §147.) Construction of tangents f¥om
any external point; their lengths are proportional to the
Ccosecants of thejr inclinations. %eometricul Pproof of the equa-
tion to the parabola reforred to diameter and t,
With & proof that the chords parallel to th
sected, &o., (as in the obligatory course,) ‘
To draw s arabola, given any diameter and the tangent
at its vertex and one other point,
To draw 5 parabola, touching two inters

lines at given pomnts ; also, to eonstryt the foous and direc-
trix, the latter by at least six Ppoints,

iea =a-- g
sin2g@’ t

position of centres of similitude, i

dist

Cor

with
perpe
sectlg

a poir
then .

native
two p



i. Invetse Pane.
n0ivre’s Theorem
larks, March, 200,

Chapters T o
arts. § 68, 69,
arks, March, 200,

mf)ter I to 1M1,
plications only,

19, cxopt gn

pally geometri-
yent com od ;
d other conics,

\Xis and foea]
ular from the
1 the point of
e at the focus,
perpendicular
]
ﬁ; r=a-+x:
ores is double
Sub-tangent
normal = 2p;
the constantg
'© parameters
hoice of axes;
4a (& — 1
imilarly for
simple equa-
d their pro-
ingents from
onal to the
of the equa-
nt, together

gent are bi-

the tangent

g straight
and direc.

1

To dvaw a parabola, given its vortex, axis and @
thence to draw 1t, given the axis and two points
distances from the axis, \)
Intersections of Conics, straight lines and othy >

2
Contact. Circle of curvature; 2p as limit of Lor

e x  x gin §
2a N3 . .
cop= v g = ¢in7p =¥ frnt thence construction of radius
of curvature, and evolute,

Intersection of circle and conic, equal inclinations of oppo-
site chords; thence construction of radius of curvature, §!I)08.

Ellipse.—Chapter IX, X, omitting § 205,

Equation found from the definitions of an ellipse as the
projection of a circle, as described by the trammel, and as
7 + ' =2a, instead of that given in Todhunter, Geometrio

roperties proved from the definition 7 + 71 = 2a, as follows:
Bonetruotion of a tangent; its equal inclinations to the focal
distances ; locus of the foot of :he perpendicular from the foous,
r r

w=b;L= pipt=_

Equations to tangent and normal,
gent cuts the axes, :

Locus of intersection of tangent with the perpendieular at
the focus to the radius vector ; locus of intersection of tangents
at the extremities of a focal chord ; proof of Todhunter's defi-

§ . a
nition of an ellipse; the straight lines ae, a, o '=axen

Polar equation referred to both foous and centre: The length
e3x’ both analytically and geometrically.
Equation”at the vertex 2becomes a parabola if ¢=1 or
a=oc. Latus reotum = 2 =2 (Z— = ae), compared with
A
arabola, ¢ is the tangent of the inclination of the tangent
rom the foot of the directrix. Other Pproperties oom’pared
with the parabola. Relation P?=a® cos? @ | b3 ginda, for
perpendicular from centre on tangent ; thence locus of inter-
section of perpendicular tangents.
The eccentric angle; x — a cos ¢ i Yy=0bsin @ Locusof

a point obtained by measuring 2 at an inclination @-and

Points where the tan.

thenia-b

at — .f

Diamoters investigated analytically as for parabols (alter-
native with § 187.) 5onjugate diameters as the projections of
two perpendicular diameters of the auxiliary cirole; hence the

®
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Properties of conjugate diameters and the equation to the
ellipse referred to them (instead of §198)
a'® + b3 congtant 3 Pb' = ab.

: LAy X Pty _b
Length of Norma] — i cos Y= Fe e r
PG PG =2 — pp and other properties,

Radius of curvature (a8 for parabola)
b's N e

== m-: gL thence construction of points en the

evolute.

To construct the fooj of an ollips

construct directrices and latug rectum,
To vonstruct an ellipse, given g pairof conjugate diameters,
Given an ellipse, to find the ce i

ntre and axis, 4
Given either axis and one point, to describe the ellipse, ™
If any tangont meet two conjugate diameters, the rectangle

contained by its segments is equal to the Square of the parallel
semi-diametdr ; thence, given a pair of conjugate diameters, to
construct the axes,

)
Hyperbola ; Cl)u‘l)t()l:s XI, X11, omitting proof of equation
referred to conjugate' diameters § 252, also § 262-3; 265,

Notes as for the ellipse wherever practicable. Hquation .
and properties deduced from the definition r—r'=2a, Bub.
stitution of — 3 for p2 o __ a? for a? in the oquation to the
ellipse.* The same substitution in the

case of propertieg in.
volving 52 ; geometrical meaning of the

©, given the axes ; also to

negative sign in each
case:

Diameters as for el 50 (alternative with 236.)

The conjugate hyperbola. The equation

(a2yd — bags)s
= a*bt, The four fooi equidistant from the centre,
Equation roferred to the asymptotes, Area between the
‘asymgtotes (a8 axes) and the co-ordinates of any point,
eneral equation of the 2ng degree; Chapter III. Gen-
eral acquaintance with the method and resultg of § 269 to 272,
0 trace a conic, eagy e.

Xamples only. Read oves § 2179, 280,
Meaning of « discriminant of a conic,”

Chapter XIV—Goners] ¢quation to a conic, Reaq over
§ 2813, " Pole and polar. Read ‘over § 289-91, Equation
referred to the tangents, § 293.4. Similar curves, 296-8,

hapter XVI—Section of g ©0ne; a different proof wil] he
given showing the foci and directricos, Omic§ 348.9. An.
harmonic ratio; the ratiog AB. DC.: 40 D . AD. BO.
Harmonice pencil, Omit § 356-61.

Chapter, XVII—Projections 3
rest,

§ 362-89, and read over the
Marks~Dec¢mber, 500,
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SEOTION L.
Differential Calculus ( Williamson.)

Chapter I—Proof of d'(zn) by binomial theorem, instead
of § 16-18. Differentials used equally with differential co-
efficients. Differential of the function of a function obtained
directly without the investigation of §19.  Geometrical con-

dition for(;—x X %’ = L

'z

Chapter IT—Successive differentiation; differential of the
indepondent variable is constant. Omit § 39, 43 to end of
chapter. Read over Liebnitz Theorem § 48.

Chapter IIT—Expansion of functions. * Remainder "
noted but not used in applications of Taylor’s and Maclaurin’s
Theorems.  Expansion of tan—1z by integration, Omit
§ 65-68. Read over § 73 with equations (27), (28), (29), (33)
or Mr. Homersham Cox’s variation of Lagrange’s” proof. In-
terprotation of remainder to shew that if two points bo taken
on & ocurve, the chord joining thém is parallel to the tangent
at gome intermediate point, g T4. Omit § 76 to end of chapter.

Chapter IV—Indeterminate forms; algobraic processes not
necesgary. . Consider also of -~-oc. Read over the proof in

91,
. Chapter V—Partial differentiation, § 95-6. Result only
of § 97. Omit § 98, 101. Result only of Buler’s Theorem,
§ 102. Read over § 1034, Omit § 107, also § 118 to the end
of chapter.
Chapter VI—Read over the first two pages and note

. results.

Chapter VIII—Read over § 127 and note result.
4+ Chapter IX—Maxima and Minima. Omit § 136-7, 1431,
t.Read over § 151 to the end of the chapter.

Chapter XII—Tangents and normals. Omit § 1737, 184
to the end of the chapter except definitioh of inverse curves,
Read over § 195.

Chapter XIII—Asymptotes. § 196-200 explained more
simply . Exception when the asymptotes are imposgible.

Chapter XIV—Brief explanation of multiple points.
Nodes, cusps, conjugate points.

Chapter XV—Brief explanation of
general methods of determining them.

Chapter XVI—Convexity and concavity.
analytical investigation in §223.

Chapter XVII—Radius of curvature; Omit § 228. Omit
§232-3; 236. Read over § 239. Omit § 241-2. Read over

envelopes, and the

Read over the

243-8, and note conclusions. Omit § 249-64. Read over

255, and study the approximations, ¢
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Chapter X VII—Briof explanations anq 0agy exampleg,
The Limagon and Trisectrix. Trisection of an angle, The
conchoid § 270.71,

Chapter XIX—Roulottes § 21249, Read over § 218,
Goometrfaal Proof of hypooyoloid and hypotrochoid when the
radius of the inner circf; is half that of the outer, § 285,
- ~~Elimination of Constants anqd Funotions,

Chagter XXI—Change of the Independent Variable,
§ 311,316.6, Marks, June, 500,

—

SEOTION M,
Inteyrjal Caleulus,

This subject will be commenced as goon ag the process of
differentiation has become easy. The elementary formulg ag
© reverse of diﬂ‘erontintion, and easy variationg of them,
Substitution, and Particularly trigonometrica] Substitution,
tan3"gdp. Tnte, Tation by parts. - The varjoug cases of
sin®g. cos"gdg. tional fractions, Marks, March, 100,
Notes, 100,

2ND CLass,

OBLIGATORY—2,500 Marks,
MATHEMATICS AND MECHANICS,

Marks, i

Euolid ( Todhuntcr)-Srd and 4th Clagg course,. March, 300
Arithmetio—Ag for 4th Class......................March, 100
Algebra—4th Clags ocourse... , rzesssesessaenannn March, 200
igonometry—3rd and 4th Class COUrge—in.
cluding olution of, spherical triangles, &e..June, 300
Conics— 3rd Clags course,.......;...... oo June, 100
ensuration (ZLectures op Notes to be DPrinted.)

The bases of similar Pyramids are in the g
of their altitudes, Equali
816 or equal bases,
equality of sections,
pyramids. Volume of 5 pyr: Trune:
prismon a triangle or parallelogram ag bage,
mean altitude, %Ved © regarded either ag 5 truncated rism,
Or a8 a pyramid and ri§ t wedge or semi-parallelopiped. olume
of frustum of pyramid or cone. Volume of g prismoid ideﬁned
88 a wlid bounded by planes between two paralle ends)
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agsumed to be divisible intq prisms, pyramids and wedges,
i A4+ 4 M4 B
6

General definition of a mean. Application to calculations of
earth work, Surface of pyramid or cone. Centre of gravity
of pyramid or cone (both volume and surface), omitting proof
for former. Surface of a sphere, zone or segment, and centre
of gravity of each. Volume of a spherical sector proved by
summing the volume beiween iwo consecutive sectors, con-
sidered as a conical volume. Volume of a sphere. = Volume
of prolate and oblate spheroids and of paraboloid of revolution
(without proofs.) = Statement and use of Guldin’s Theorems ;
thence determination of the centres of gravity of the arc and
area of a semi-circle and quadrant. Marks, Dec., 100 ; June, 100.
Baties iivscvviniesimevise suassomsaesraresn Harks; June, 200,
Graphic Statics (Tracts on Mechanics, Part I1.) Problems

1-4, 6, 7 with alternative solution ; 8, 11, 12, 21.
Marks, March, 100.
Dynamics and Works—(Todhunter's Mechanics for be-

all having the same altitude ; ‘mean section

ginners.)
Velocity. Chapter I.—Angular velocity in terms of cir-
27 n :
cular measure. v=—1re; g = TR

18t and 2nd laws of motion.—Chapter I1.

Uniform accoleration and the equations of motion.—Chap-
ters 111, IV, omitting proof in § 37. ;

Parabola of projection.—Chapters V, VI, omitting § 72,
18, 15-7.

Mass and 3rd law of motion. Chapters VII, VIII. Ac-
celeration obtained directly from £ — mf in § 89, 92.

Impact. Chapters H{ X. Omit § 109, proof of loss of
Vis Viva in § 108-124, and continuous rebounds, § 122-3.
3 (mv) |
S(m)’

Motion of centre of gravity of a system v=

m
>, (m) ) ,
Laws of motion and parallelogram of velocites. Chapter
XII. Motion down & smooth curve, v2 = 2gh, without proof,

except for an inclined plane. The pendulum ¢ =7 \/{—l with-

9
out proof. Seconds’ pendulum. See Chapter XIII, § 147},
152,
3
Centrifugal force = % , proved differently from Chapter
X1V, § 163. Gravity the resultant of the earth’s attraction
and centrifugal force.
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Work,—Chapter X VII; also (Tracts on Mechanics, Part
I,) omitting calculation for fly-whesl, § 24, and calculations of
Moments of Inertia, § 28. Moment of Inertia and radius of
gyration to be learnt for simple cases of rectangle and circle;
also the formula M (A2 4 k%), without proof. Special atten-
tion to Example 16.'

Marks— December, 100; Juné, 300.

Applied Mechanics—(Crofton's Lectures.)

Introductory Chapter: Stability of Structures (Part I).
Frames. Roofs. Trussed beams, ~Chains and cords, Stabi.
lity of walls.

Strength of Materials (Part II). Stress and strain, Elasti-
city. Resistance tocompression. Theory of beams, Bending
moment oxpressed by the area of the diagram for shearing
force. Culman’s graphical method of treating stresgos and
finding centres of gravity., Moment of resistance for rect.
angular and cylindrical beams. Girders. Beams of uniform
strength, Wavren girder and lattice girder with diagrams,
Method of sections:” Partial loading. ~ Allowanco for weight
of beams. Dead aud live load. Sloping beams.  Fixed
beams. '

Marks—December, 100 ; June, 200.

Hydrostatics—( Besant’s Elementary).

Introductory chapter. @

Chapter I—Omit the numbers and investigation in § 3.
Alternative proof of § 10. Omit examples (11), (12).

Chapter 1I—Omit § 22, 29, 30,

Chapter TII—Omit § 34, 35, Shorter proof of Ex. (5),
§ 48.">Geometrical proofis of centres of pressure of tho triangles
in § 49,
§Chaptcr LV, V—Omit § 80. Read over § 83. Omit
§ 87-9 and 93 to the end of the chapter,

Chapter IV—Omit § 98-101 ‘and 108 to the end of the
chapter. :

Marks— June, 200,

Notes and Recitations...c...eeeves viveeenns SRR |11 ]

2nD CLASS.
VoLuntary.—2,000 MARKs,

Qualification, one-third for any Section.
4 Section N,

" - Integral Calculus ( Williamson).
Chapter 1—Compare (e) with § 9; (f) with § 5; also Ex.
(1), (2), §18. Integrate forms involving a + 2bx 4 cx? or

/
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V @+ 2z +ca? by completing the square. Compare § 4, 22,
23, 24 with 61-3.  Umit § 8. .

Chapter II—Rational fractions; easy examples only with
exglanatory notes.

Jhapter IIT—Formulee of reduction; easy examples only
with explanatory notes. Read over § 63-73; omit 74 to the
end of t}m chapter.

Chapter IV—Rationalisation, § 17 arid read over § 78.

Ohapter V—Infinite series § 88.

Chapter VI—Integration us summation; more element-
ary proof of § 90. Read over 92-94. Omit, 95-114. Double
and treblo integration § 115 with notes and examples. Omit
§ 116 to the end of the chapter.

Chapter V1I—Areas, § 126-131, omitting 130 (a). Closed
curve; easy examples. Read/over 132-4. Polar areas, § 135,
139. Omit § 136-8; 140.7. Areas hy approximation § 148.
Ansler's Planimeter § 149, or alternative investigation as
given in Collignon. Asymptotic areas of rectangular hyper-
bola; hyperbolic logarithms. .

Chapter VIII—Arcs § 150152, 1565, 156, 167. Reotifica-
‘tion of evolutes. Read over § 153, 4. ’

Chapter IX—Volumes and surfaces § 168-175; 178181,
Note process in § 184-5 ; 187. :

Chapter X—Moments of Inertia. Special attention t0 §196-98,

Read over § 206-207; 216-17. Marks— December, 500.

Seorron O.

Analytical Geometry of three dimensions (by lecture or notes
to be printed). Equations of a point in space. Distance
between two points. Projections of a straight line pro-
portional to the direction cosines. cos? g + cos? 3 + cog?
= 1. Hquations to a straight line. To find the incli-

" nations from the equation. Angle between two givenstraight

lines. Hquations to a surface; conditions of parallelism to
one or two axes of co-ordinates. General equations to a
sphere, ellipsoid, spheroid and cone, with principal axes
parallel to the axes of co-ordinates. Definition of s plane (1)
a8 described by a straightfline movin parallel to one given
straight line, and always intersectingianother given straight
line; (2) as the locus of a point equidistant from two given
points. Equation to plane found from each definition in
terms; 1st, of the inclinations of its traces and intercept on
the axis of Z; 2nd, of the three intercepts on the axes ; 3rd,
of the perpendicular from the origin and its direction cosines.
A line in space (or line of double ocurvature) as the intersection
of two surfaces, usually two projecting cylindrical surfaces H

o
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Furticular case, a straight line. TLength of a perpendicular
rom a given point on a given plane. Tangent to a curve;
normal plane. Tangent plane to a surface; normal to a
surface. Marks— December, 200.

N.B.—The preference is given, throughout the course, to
symmetrical equations,

SEoTIoN P,
N—

Statics and applications to Stresses. (Todhunter's Mechanics
Jfor beginners.) Harder examples and the omitted articles in
the 3rd Class obligatory course, Alternative proof of § 155,
Omit § 164; 156 to 158.

(Lectures or Notes to be printed.) Resolution and Com-
position—Ist, of forces in space; 2nd, of couples. The six
equations of equilibrium (followiug the notation'in Todhunter's
Analytical Statics) Any system of forces reducible of two
forces.  Condition that there should be a single resultant,

Equilibrium of a particle constrained to move; Ist, on a -

smooth durve; 2nd, on a smooth surface. Centre of parallel
forces, Culman's graphical method. Alteration of the centre
of gravity by transposition of a part of the body. Elementary
methods of finding the centre of gravity of a circular are,
sector and segment. Centre of' gravity of a small arc or
segment respectively 4 and £ of the distance from the chord to
the are, General formulm for centre of gravity of area, are,
volume and surface of revolution, Guldir’s Theorems.
Attraction of a straight bar on a particle (1) in the direction
of its length; (2) in any given position. ~Attraction of a
circular lamina on a particle in a perpendicular axis through
the centre, Principle of Virtual Volocities. Proof in the
cages (1) of any system of forces on a particle, whother free or
restricted to a smooth curve or surface; (2) of a pair of
particles connected by an inextensiblo rod or line; also of any
number of particles similarly connected, that is, a rigid body ;
(3) when any pair are connected by an inextensiile string
round a fixed point or pulley or round a point which is one of
the parts of the system. sConverse of this principle, Applica-
tions of the principle of Virtual Velocities. If any system of
particles be in equilibrium under the action of gravity, their
centre of gravity is (gemerally) in a highest or lowest posi-
tion; in the former position the equilibrium is unstable, in the
latter stable. Condition for stability of a heavy curved bod

resting on a horizontal plane; also of a flat body on a rougﬁ
surface. Elementar; proof that the ends of a chain’ over a
smooth pulley must rest in a horizontal plane, but in unstable
equilibrium. * Parabolic curve of the suspension bridge with

oV
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)
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vertical rods. The common catenary; its equation, length of
arc, tension at any poFt, similarity to a parabola mnear the
vértex ; position of equilibrium of a heavy chain resting over
two smooth pegs. Suspension rods of equal strength, equation
to bounding curve, Catenary of equal strength. ~Pressure on
a cutve produced by a string of given tension wrapped round
it, ~ Relation between the tensions at the extremities of a string
passing round an arc of a rough curve; application to obtain
the ; vantage of passing the fall three times round the wind-
lass of a gyn. The problem of the traction of a carriage; the
point of contact between the axle and the pipe-box ; the angle
of draught. The forces acting on a field gun carr"iage at the
moment of discharge.

Marks«Mdrch, 400.
SEoTION Q.

\ Dynamics (Todhunter's Mechanics for beginners)—Harder
q&fgstions on the obligatory course. Loss of Vis Viva after
impact § 108, Motion in a cirele or conic/Section to be read
over\only, more advanced proofs being furnished. Chapters
XIV,XV. Kepler's laws; § 178.

tes.—The differential equations of motion. Application
to rectilinear motion under the action of a force, (1) constant;
(2) vs}g"‘ing ag the distance; (3) varying inversely as the
square of the distance. TLaw of attraction outside and inside
the attraeting body. Motion of a heavy chain (1) hanging
over a smooth pulley, (2) placed with part hanging over a
smooth table. Body moving vertically in a resisting medium,
the law being as the square of the velocity; rectilinear motion,
neglecting gravity, the law of resistance being as the cube of
the velocity. Curvilinear motion, the parabola of projection.
Given the general equations of motion in two perpendicular
directiongyto find the tangential and normal accelerations, also
the equation of Vis Viva. liqual areas are described in equal
times, under the influence of a central force. If the force
varies as the inverse square of the distance, the orbit is an
ellipse, parabola or hyperbola according as the velocity
< =>>, the velocity of falling from infinity. Motion of a
particle on a smooth curve; velocity acquired. Cycloidal
pendulum; time of an oscillation; length of “second” pen-
dulum; oscillation through a small circular arc. Conical
pendulum. D'Alembert’s Theorem. Angular acceleration
__Sum of moments of impressed forces o oendal
- Moment of inertia. ot s
Centres of oscillation and suspension. Kater’s method of find-
ing the equivalent simple pendulum. Expression for the
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alteration of angular velocity produced by impulses. Simple
investigation into the pressure on a fixed axis, centre of per-
oussion and axis of spontaneous rotation. Aprlieatlon of
D'Alembert's principle to the motion of two equal heavy par-
ticles connected by a light rod and eonstrainéd to move on two

done in stretching an elastic rod. Vibrations of a thin vertical
-elastic rod caused by a falling ring stopped by a projection at
its lower end.

Any motion of a plane figure in its own plane represented
by roulettes, combination of rotations, motion of a solid round
a fixed point, rotations round intersecting axes, application to
the rotation of the earth about an axis through the zenith at
any latitude, application to the derivation of elongated pro-
jectiles,

* Marks— March, 400.

. SEoTION R.

Hydrostatics—(Besant’s elementary).—Harder questions
on the obligatory course, together with the omitted sections,

Chapters I to VI, The units involved in W = Vsw and
W = Vgpuw.

.M)tes.—Elementnry investigation into the distribution
of pressures over a plane rectangular Joint with application to
reservoir walls; the two conditions for stability, ~ Moments of
Inertia of o Square, rectangle, circle, ollj se, equilateral tri-
angle, regular polygon and other figures, also of a sphere ; of
a lamina about a perpendicular axis. Proof and oxplanation
of I=M (h% 4 k). Radiug of gyration.  Application of the
caleulus to determine the whole pressure on a surface and the
centre of pressure on a plane surface.  Proof that the centre of
gressure is generally below the centre of gravity, Metacentre;

etermination of itg height above the cerntre of flotation, condi-
tion for stability. ~ Application to the flotation of simple solids,
The various positions of stability of a squaro log of timber as
its specific gravity varies from nothing to 1.
W of pressure of gases. Fluids with densities varying
according to different’ laws, Barometrical measurements of
heights. Proof of z — 26215 log hﬂ; e =26215, Z— 7 A

on H —h ;
% =52430, T Height of the

“homogeneous atmosphere,”
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Stresses on boilers and thin metal eylinders, Thin hollow
sphere. Relation between pressure on a surtace and the ten-
sions in the directions of principal curvature. Thick hollow

2 2
oylindetr ¢ = gz—-'t:_i Resistance of tubes to collapsing
under external fluid pressure.

Flow of water through pipes. Torricelli's Theorem.
Vena contracta. Fluid friction independent of the pressure,
proportional to the wet surface and to the square of the veloc-
ity.  Caleulation of the sizes of water pipes. Open channels.

Markg—June, 400.
~ Notes, 100.

IsT OLASS.

VoLuNTaARY—1,500 MARKSs,
MATHEMATICS AND MECHANICS.

N.B.—Only Section V and so many of the others as make a
total of 1,600 may be taken up.

SEorIoN S.

Algebra, and  Trigonometry.  Re-examination on the
former course, (sections C, G, H, J). Probabilities (Tod-
hunter) Chapter LIII to %737 and examples 1-10. Theory of
equations of all degrees. Transformation of equations to others
having different roots, Solution of cubic equations by Hor-
ner's and other methods, Determinants; Factors b inspec-
tion; reduction to a lower order by addition of columns or
rows or their multiples; application to solve simple simultane-
ous equations, and to processes of elimination. Demoivre's
Theorem ; some of the less difficult applications. (Zodhunier's
Plane Trigonometry). Chapter XIX § 266-72; 274-6; 18,
Exponential values of sine, cosine, tangent. Gregory’s series.
Calculation of 7¢. Chapter XXI, omitting § 298 to the end of
the chapter. Summation of the series in Chapter XXII
§ 303-4; 6-9, and others of the same nature, arks, 260:

Seorron T.

Geometry with deductions, Co-ordinate Geometry and
Conics, Re-examination on, and completion of the former
course, Sﬁections A, B,F, K, 0). Abridged Notation (Tod-
hunter, Chapter IV.) Marks, 250,
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Seorion U,

Differential and Integral Calculus. Re-examination on,
and completion of the formicr course, Easy examples of trac-
ing curves, Blementary 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. Marks, 500,

P

Seorion V.

Applied Mechanies, (Notes.) Re-examination on and

completion of Section P, (Statics.) Moments of Inertia,

The ellipse of Inertia. Graphical construction of Moments

and Products of Inertia. Amsler's planimeter. Internal

stresses in a plane lamina. Principal stresses; direction of

ure shearing stress; Ellipse of stress. Internal stress in

0ams ; moment of resistance; general formulm and applica-

tion to beams of symmetrical section. Shearing force the

differential co-efficient of tho bending moment; diagram of

shearing force used to determine the bending moment. Dig-

tribution 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 loaded, Beams on three

supports ; y pressures on the fupports ; maximum bending

moment. Distribution of pressure on a plane joint; intensity

assumed to be a linear function of the co-ordinates of the

| point; general formula for the intensity at any point ; appli-
* cation to rectangle, circle or ollipse, rhombus, circular or
| elliptic annulus. ~To find what force should be applied at any
point of a rectangular joint in order that (1) the maximum

intensity should not exceed a given amount, (2) the intensity

should always be positive, . e., a pressure; application to the

above simple joints. Marks, 500,

Secrron W,

Hydrostatics. Re-examination on, and completion of the
former course. Marks, 250,

SEoTION X.

Mechanism and the Steam Engine (Goodeve, and Notes.)
Omit special applications such as those to weaving and mang-
ling machines, Onmit Chapter III on Teeth of Wheels,

Marks, 150,
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN FORTIFI-
CATION AND MILITARY ENGINEERING.

ALLOTMENT OF MARKS.

THEORETICAL PART.
Marks available for entire Course.

[ T Yearly, 900
Obligatory, Examination, Intermediate, . 2 200 § H100
6,000 1Term ol N(?[t)t;,‘s:l,wmhg::!eluses anl} 1,800
) T Yearly, 1,200
Voluntary, [Exammutxon. {Intermcdmto nil. } 1,200
2,000 lTerm work, { N%i;,meé:elcmei and }

PraorioAL Parr ok ENGINEERING DRILL.
Marks available for entire course.

N. C. 0’s. and Cadets
Obhgatory F01 Jmpmtmg instruction, (N C.O%.
nly

Voluntary, D 11 )
Distribution of Marks by Classes. (Theoretical part.)

4th Class.
P Yearly, 300
Obligatory, IExummdtlon. { [ntcrm’cdi:uo, 300 600
) Ter S| Notes, I[ixercises und} 400
Crm WOk, 1 Drawings,

Voluntary, Nil.

3rd Class.
Yearly 500 }
Obllgfttory Exammntlon Intermediate 503 1,000
Notes, Exercises, an
{Term work, Drn’wmgs, i 500
i Yearly, 300 300
Voluntm Y, Examination. Intermediate, nil
T k, Notes, Exercises and 200
L oFm wor Drawings,
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2nd COlass,
o ag Yearly,
Obhgatory Examiuation, {Intermedmte 500} 1,000
1,600 Notes, Fxoroises and
Term work, Dr. sjwmgs, 500
( T Yearly, 300
Voluntary, Bxamination, Int;erm’edmte nil. 800
500 ) Notes, Exexcnses and
Term work, { Drawings, . 200
‘ 1st Class.
Yearly, 600
Obligatory, [Examlnamon Iutermedmte 900 § 1,500
2,000 Notes, Exercises and
Term work, Drawmgs 500
v i Yearly, - 600
Voluntary, jExammatlon Intexmedmte nil. 600
1,000 Notes, Exercisos and
LTerm work. Drawin gs. 400
Distribution of marks by Classes. (Practical part.)
ATH OLABS . cvveree vovveeeseneane Nil.
8RD OLASS .. .. Nil.

20D CLass ... rees 250
18T OLASS vecovvrnnnnnenn, eovenne 250 and 170 for N.C.O’s only,

at

II

ti¢




500

500 1,000
5 and 500
300

nil. f 800
3 and 200
600

900 ¢ 1,500
and 1 g0
60

8901 600
and 400
1 part.)
N.C.O’s only,
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TEXT-BOOKS. ‘

The following is a list of the text-books in use ;—

Guide to the Course of Military Engineering pursued at the
R.M.C., Canada, by Major Walker, R.K., and Capt. Sankey, R.E.

Text-book of Fortification and Military Engineering, tor use
at the R.M.A., Woolwich. Parts 1 and II. .

Instruction in Military Engineering, S.M.E., Chatham, Part
111, Bridging; and Part V, Miscellaneous.

Explosives, their use for Military Engineering Land Opera-
tions, and Electrical Measurements, by Captain Sankey, R.E.

Books recommended to be read,

Instruction in Military Engineering, S. M. E., Chatham.

Lendy’s Treatise on Fortification.

Professional papers of the Royal Engineers.

Sir Howard Bougla&’ Military Bridges.

Haupt’s Military Bridges,

Von Scheliha’s treatise on Coast Defence.

Journal of the Royal United -Service Institution.

The defences of Washington, Barnard.

The Attack of Fortresses (R.E. prize essay), by Major
Frager, R.E.

The Defence of a Position (R.E, prize essay), by Major
Fraser, R E.

Brialmont’s Hasty Intrenchments.

Brialmont’s Traité de Fortification Polygonale.

Home's Preq&is of Modern Tactics.

* Only those hooks at present in the Library at R.M.0., havebeen quoted.
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SUMMARY oF COURSE OF INSTRUCTION IN
FORTIFICATION AND MILITARY
ENGINEERING.

The theoretical course of Military Enginem'ing is partly
obligatory and partly voluntary, The practical course, or
Engineering drill, is'entirely obligatory,

Gleneral Summary of Subjects.

Fortification,—

Field Fortification,

Permanent Fortification,

Semi-Permanent Fortification.

Coast Defonco.

) Attack and Defence of Fortresges,
Pioneer Dutios,—

Cnnstruction, demolition and restoration of
COmmunications fop the conveyance of
men, horses and walerials, and for the
transmission of messages.

Camp Duties,—
Water supply, hutti ng, etc.

Method of Instruction.~The above subjects are taught
theoreticn]ly, and, as far ag possible, practical instruction” is
given in them, The theoretical instruction i carried ont I
means of lectures and personal instruction, explanatory of the
text-books above quoted, and of other matter 8iven in the form
of notes from time to time, as required, The Cadets have to
execute numerous plates and oxercises, and to write oqt, care-
fully the notes given to'them,

'I‘{w practical instruction, or Engineering drill, has to be
carried out by executing the variony works, in carth, timber,
ete., to reduced scale, owing to want of time and labour; but,
whenever possible, the work wij| be done full size, [n this
part of the courge special attention wil] b given to instructing
Cadets in Superintending,

The theoretical part of the course will be studied in all four
clasges,

The practical part will be taken up in the 1st and 2nq
classes,

The following shows the portions of the subject studied in
each clags :—

Theoretical Papy,

IV Class.—Field Fortification :—Natire and construction of the
works required for the defence of a Position,
111 Class,—Permanent aud Semil’ormanent Forziﬁcution, and
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II Class.—Attack and Defence of Fortresses, including Mining,
and Applied Field Fortification.

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

Engineéring Drill.
II Class.—Field Fortification, and the Attack of Fortresses
. (excluding Mining.)
I €lass.—Use of Explosives, Pioneer Duties and Camp Duties.
N

47TH OLASS.
OBLIGATORY.

FIELD FORTIFICATION.
1st Part.

1. InTrRODUOTION.—Principles of Defence and deductions
from them of the works required to defend a Position.
Sketch of the defence and attack of a Position, liffect
of the arms at present in use.

2. Tools.—Various kinds.

3. Materials—Raw: how obtained; earth, wood, brush-

wood, iron, &c.
Manufactured: how made ; pickets, fascines, gabions,
hurdles, &ec.

4. Revetments.—When required. How made. Anchoring.
Comparison of the various kinds.

Work 10 BE DONE FoR THE DEFENCE OF A PosiTION.

5. Olearing the foreground.—Object. Requirements and how
fulfilled .

6. Obstacles.—Object. Divided into natural and artificial.
Principles and requirements. Description of the various kinds
of artificial obstacles used, namely: Abatis of various kinds,
Entanglements, Wire entanglement, Irregular pits with
wire entanglement over, Chevaux de frise, Palisades, Fraises,
Militury pits, Inundations, &c.

Cover for Troops.
For Infantry :—

7. To cover shooting line.—Requirements, and how, gener-
ally fulfilled. Description of the various works useds namely :
Shelter trenches, earthen breastworks (larger parapets under
tho head of redoubts), Log Eurapets, Stockades, Defensible
walls, hedges, snake fences, &e.

8. To cover supports.—Requirements and how gencrally
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fulfilled. Description of the various

works used, namely !
Adaptation of natural cover, deep trenches, blinded trenches,
. field casemates, &o,

9. To cover regerves.—Requirements and how generally ful-

filled. Description of the various works
adaptation of natural cover, shelters, etc.
For Artillery :—

10. To cover the gun, gun detachment and ammunition, —
Requirements and how generally fulfilled, Description of the
various works used, namely : anptation of natural cover,

gun pits, gun-epaulments (the placing of guns in Field Works

is consid’ered under that head.)
11, To cover Limbers.—Reqnirements

fulfilled. Description of the various w

Adaptation of natural cover, Limber pits,

Blindages.
12, Specially considered.

used, namely :

and how generally
orks used, namely :

Hasty Intrenchments,
13. Nature and object.

Flanks,

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

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

15. Object and 8pecial requirements, various ki nds,

16. Field works, Trace, profile, details and e
Garrison, &e.

17. Defensible knolls, Trace, profile, &e.

18. Defensible houses and villages,

19. Defensible woods,

Making and Destroying Communicationsin o Defensible Position,

20. Object and siatement of work to be done,

Damely :
Xecution,

PraTeEs.—The following is a list of the plates to be drawn :—
L. Various sections of blinded sholter trenches,
IL Various sections of blinded communications, ete,
IIL Profiles of Field redoubt,
IV. Plan of Field redoubt, -3
V. Gun bank with Section:
VI. Defensible Knoll,
VIT. Defensible House.
VIII. Defensible Village,
IX. Defensible Wood,
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ExeroisEs.—On the above subjects, principally numerical
examples.
SuBsEcTs FOR EXAMINATION :—

December—Sections 1 to 6 inclusive.

March—Sections 7 to 14 inclusive.

June—The whole subject.

11l. OrAss.
OBLIGATORY.

PERMANENT FORTIFICATION.

A. INTRODUOTORY :—

Definition of permanent fortification.

Principles and object the samo as in field fortification, and
unchanging. " -

Details subject to change with the arms in use.

Situations in which permanent works are required.

Classification of fortresses with reference to the duties they
perform,

B. REQUIREMENTS OF A FORTRESS—

a. Absolute security against attack with the means at the dis-
posal of the enemy’s field army, viz,:—

a. By surprise.

. By open assault.

%. By bombardment.

§. By blockade.

b. The maximum amount of security against attack by regular
siege.

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

C. ELeMENTS OF 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 rampart as a platform for artillery and musketry fire,
and as affording protection to men and guns.
b. Profile and plan of the obstacle, to secure it from assault
and provide flanking fire,
c. Works outside the obstacle 1o watch and defend it, and to
-gecure 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.
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a.a. The rampart ; i
slopes, ramps,
. The parapet; its object, command, thickness
y- Means for use of musketry and artillery
quette, barbettes, embragur
pits, mortar cagemates, iro

d- Trace ; for strong frontal fire, as straight as possible,
& Means for shelter for men and materiol; traverses, solid or
hollow, parados, bomb-proof shelter : under rampart for

men, in traverses for guns, bomb-proofis for reserves,
their construction and position,

b. a. Conditions of defence which all profiles must fulfi],

[ Profile ; with dry ditches, with wot ditches, width and
depth of “ditches in each case, comparative advantagos
of wot and dry ditches,

¥+ Various kinds of revetments, their construction, com-
parative advantages and disadvantages of each kind.

d- The trace to obtain flanking fire ; why necessary, how
obtained. Threo systems—

1. The Tenaille.
2. The Bastioned,
3. The Polygonal.
Describe and comparc these systems,
¢. Under this hoad are included outworks, advanced works,
detached works and communicationg,

. Outworks—

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

2. Counterguards ; their object, construction, defects,
when useful.

3. Tenaillons and demj tenaill

B. Advanced works—
Horn works, crown w
and traces,
Discuss the goneral objects of outwo
works, and show that the aceu
works, formerly thought desirable
7+ Detached works—
Requirements, when usod,
- Communicationg—
Requirements ; simple, easy, safe, how carried out,
d.  Retrenchments—
Requirements, how carriod out.
@, Qpen works ; cavaliors, gorge retrenchments, coupures,
3. Closed works ; casomatod keeps, interior glacis, iron
plating,

ts object, command, thickness,

terreplein,

, form, slopes.
fire; the ban-
es, Haxo casomates, Moncrieff
n shields, cupolas,

, with their
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. Citadels; how they differ from ordinary retrenchments,
their requirements and how fulfilled.

D. ARRANGEMENT oF THE ELEMENTS IN FORTRESSES.

General considerations which govern the combination of the

above elements, :

a. Detached Forts.

Requirements.
a. Good artillery positions.
3. Secure agginst assault.
How carried out.

Enclosed Enceintes.

«. When a regular attack is not possible.

1. Long simple fronts.

2. Simple outworks,

3. Escarps, caponiers, and keeps completely covered from
viow.

. When a regular attack is to be anticipated.

1. Shorter fronts, more elaborate in detail.

2. Strong salient outworks. Countermines under glacis.

3. Escar{)s, caponiers and keeps, completely covered, hence
masks, iron plating, interior glacis, the latter counter-
mined.

¢. Combination of Enclosed Enceintes and Detached Forts—
To form first class modern fortresses.

a. The enceinte as in (D —b— () above.

. The detached forts.

1. The individual forts as in (C — ¢ — ) above.

2. Considorations which have brought into prominence in
modern fortification, the combination of detached forts,
with enclosed enceintes.

d. Examples of Modern Works—To illustrate the above.

E. SkercH oF Proaress oF PERMANENT ForrrricArroN—vide
voluntary course.
F. GENERAL APPLICATION.
Application of fortresses to the dofence of a country in-
cluding a general sketch of coast defence.
General stratogical considerations: Method of frontier
lines, its failure illustrated by examples.
Rxperience of the German invasion of France in 1870-71.
Discussion on the best method of defence.
> Tactical use of Fortresses.
Distinction between' a fortified place, or fortress, and &
fortitied position,

o
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SEMI-PERMANENT FORTIFICATION,

A. INTRODUGTORY —
Definition, 4
Objects to be attained, Requirements,
Means available fop /construction of semi-permanent
works, including time.
Characteristics of semi-permanent works,
Cases in which they are applicable,
B. Aprricarion,
a. To semi-permanent dotached forts, -
6. To semi-permanent encointes,

quirements, and how carried out under oach of the
above heads,

C. Vartous ExampLes op THE APPLICATION OF SEMI-PERMA-
NENT WORKS,
Prares . —
I. Permanent profiles,
IL. Bastioned trace,
IIL. Sections and eleva tions of the modorn French system,
LV. Sections and elevations of the Antwerp enceinte,
V. Detached Fort,
*VL A semi-permanent work,
Farr Nores,—On lectures during the term,

Exmaoxsms.—Examples\ of permanent profiles and bastioned
traces.

SuBJECTS FOR BExaminaron:—
December.—Sections A, B,Cand D, Permanent Fortifica-
tion.
March.4Section F, Permanent Fortification, and Semi.
Permanent Fortification,
June.—~The whole subject,

1l CLASS.
VoLunTaRry,
PERMANENT FORTIFICATION,
E. Skeron or progrEss oF PERMANENT Forrirroarion,
a. Permanent Fortification before the introduction of Gun-
er ; methods of attack to which it Was oxposed and meang
taken to resist them. Show that the principles wore tho same
as in modern fortification,
b. The Transition Period,

* These plates are llable to alteration from time to time,
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Tiffect of the introduction of cannon, and of mining with
gunpowder.
On the site.
On the construction.
On the profile.
On the trace.
¢. The early Ttalian, Dutch and French Schools.
Introduction of the bastioned trace in Italy.
Origin of the ravelin.
Paciotto's trace, the first regular bastioned work.
Characteristics of the Datch school, example Coevorden.
Improvements by Coehorn, his principles and methods
of construction.
d. The French School under Vauban and his Successors.

Vauban’s systems, first ‘and third. Cormontaingne's im-
ﬂovements; tho school of Mezidres; the school of

otz (modern French system).

Later improvements in the bastioned system and its
application to detached forts in France during the
present century.

e. Rise of the Polygonal System in Germany.

What it owes to Montalembert, and to the carly designs
of Durer (16th century).

Various examples of the application of this system in
modern German works.

COAST DEFENCE.

*A. INTRODUOTORY—
Principles unaltered.
Considerations which influence the modifications in de-
tail, characteristic of coast defences.
Oonsiderations which influence the selection of the
points to be defended.
Sketeh of methods of attack to which such defences are
liable.
Requirements and means of carrying them out.
a. By special arrangement of batteries—site.
b. By constructive details for protection of guns and
facilitating their service.
¢. By utilization of natural obstacles and creation of arti-
ficial ones.

B. CoMBINATION OF THESE PRINCIPLES IN WORKS FOR OOAST

DEFENOE—
Nature of defences :

#Portions of Sections A, B and 0 Coast Defence are inoluded in Obligae
tory Course under Section I,




a. Batteries,

b. Obstructions,

¢ Submarine mineg,

d. General discussjon on method of defending coasts by
the combination of the above,

a. Batterz'cs.—Roquiremonts and how fulfilled for the
following ;"

. Barthen batteries with or without Moncrieff carriages.
0 d with iron embrasure shields,
es with

; ec-

b. Obstructions.-—Requirements and how fulfilled for the
following : —

@. Sunken obstructions,

8. Floating  do

Situationg in which they are suitable, respectively :—

c. Submarine Mines.—Requirements and how fulfilled for
the following :—

a. Defensivo.

1. Mechanical,

2. Electrical,

Situations in which they are suitable, respectively.
Attack on submarine mines. (For explosives
used, see Explosi ves).

3. Offensive (Torpedoes,)
1. Locomotive.
utrigger,
Brief skotch of the uge of torpedoes.
d. Gerforal discussion on method of defending coasts by the
combination of the above,
C. GeNERAL Mrurrany OPERATIONS FoR Ti7g Derexce op
Coagrs,
Plates—VII, VIIT, IX. Coast Defences,
Fair Notes..—On lectures during the term,

—

Il CLASS.
OBLIGATORY,

ATTACK OF w0 RTRESSES,

A. INTRODUOTORY,
Modes of dealing with fortresses—how determined,
Various methods of attack which can be carrieq out with
the means a the disposal of a field army.  When they
are applioable respoctively, and how carvied out,
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a. By Surprise.
b. By Open Assault.
Application in connection with the regular attack.
¢. By Bombardment.
. For destruction of arsenals, &c.
3. For obtaining possession of the place.
Application in connection with other methods of attack.
d. By Blockade.
Methods a, b and ¢ muy be used in connection with
blockade. .
Application of blockade in connection with the regular
attack.

B. THE REGULAR ATTACK.

a. Introductory—When used, general sketch of the
mothod of approaching the fortress.
Corps of observation, necessity for.
Siege 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
investing line. (See applied F. F)
c. Preparation for the reqular siege.
Choice of front of attack.
Project of attack.
Site and arrangement of siege parls,
Preparation of” materials.
Preliminary batteries, discussion as to whether they are
to be recommended.
d. The reqular siege.
a. The first artillery position; object, requirements of
batteries, considerations affecting their site.
Type of battery employed, method of execution.
3. Progress of attack u{) 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.
7 The second artillery position—
Ats object; duties of the batteries; their sites; number
of gunsrequired, and their distribution ; requirements
of the batteries. ‘
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Type of battery used; modifieations of typical battery,
Screens ; their object and mode of construotion,
Communications to batteries,
Arming batteries and opening fire,
« Advance from first to third parallel,
1. The seconq parallel ; its object and position,
quirements, execution of the second parallel and its
approaches, generally by flying tronch work, Ad.
vance in front of second parallel, generally by
sapping.
2. Definition of sapping and requirements,
Single saps shallow and deop; when used, how executed.
3. Demi-parallels ; their object and position,
4. Third parallel; its object and position, requirements and
metIFod of execution,
€. Advance to the covered way.
1. Special lcliltﬁcnlties to beencountered in front of the third
arallel,
2. Ci?cular portions,
3. Mino attack necossary, if counter mines éxist. (See
Mining.) i
4. Advtmce1 from circular portions by double sap on the
capitals,
5. Demkxl- arallels; their object and Pposition.
6. Fourtg parallel; its objeot and position, and require-
ments.
7. Crowning the covered way by sap-lodgments,
8. Double and cube 8aps ; object, roquirements, 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. Broaching esearg, osition and range of the breaching
batteries, met otf of forming the reach, observation
of effect of fire, Batteries in the lodgments when

. required, position, execution and armament, -

3. Breaching b mines, silencing flanks, descent into diteh,
passage of ditch,

4. Occupation of the breach.

By assault, preparations for assault, disposition of troops,
execution.
By gradual occ:c})ation, method of execution,

5. Further proceedings againgt retrenchments, if they

oxist,
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@

Breaching by distant curved fire if the escarps are not
well covered.
Attack by mining.

C. ExAMPLES— i
a. Aiplicution to the altack of a front of the modern

.

rench system.

b. Probable course of attack on a polygonal front.
¢. Attack on a chain of detached forts.

DEFENCE OF FORTRESSES.

A. INTRODUOTORY—

Readiness to resist attack. State of preparation during
peace with respectto works and stores.
Garrison ; peace and war establishments.
Armament; guard and full, nature of pieces, amount of
ammunition,
Engineer stores.
Provisions,
Preparations for defence if threatened ; interior organi-
zation of the place.
‘Works which re(1ui1'e to be carried out by the Engi-
neers and Artillery.
Distribution of troops.
Measures required to resist attack.
By the enemy's field army undor the heads given in
syllabus of attack, section A, viz.: -

a and b. By surprise or open assault.

¢. By bombardment.
d. By blockade.

B. AGAINST REGULAR ATTACK—

a. Preparatory arrangements.

b. Resistance to investment.

c. Obstructions of the preparations of the regular siege.
d. Resistance to the operations of the reqular siege.

o, Against the first artillery position.

Modifications of armament. Retrenchment commenced.,
Special for first class fortresses,—intermediate bat-
teries between, and retrenchments behind, the detach-
od forts.

. Against progress of attack to first parallel.

Defence of advanced posts, lazge-senties

Lighting up ground st night and careful observation,

Firing on working parties; large sorties.

g. Against the second artillery position,

Concentration of fire on batteries in succession.

Interrgx[‘)tion of working parties if discovered by shrap-

nel fire,
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J- Against advance to third parallel,

1. Samo operations against second parallel as against first,

2, 8 and 4, Against saps, demi-parallels and third parallel.

Firo upon sap heads. Small sorties. Counter approaches,

& Against advance to covered way.

L. Creation of difficulties § 6bstaclcs, mines,

2. Same as against other saps,

3. Counter mines to oppose besiegers’ mines, (See also
mining.

4,5,6,7and8, Against double saps, demi-parallels, fourth
parallel, crowning covered way by sap.

Concentration of fire and small sorties as against other
saps. Wall pieces in Place of Arms, plunging fire
from Cavaliers, ‘ ‘

9. Againgt crowning covered way by assault.

Concentration of fire ag before ; sorties on flank,

10. Against fifth parallel.
Same as against other 8aps.
G. Against breaking into enceinte.
1. General preparations,
2. Against breaching of escarp.

Concentration of fire, and sortie, against breaching bat-
teries in lodgment, and gallery of descent, retaining
possession of covered way as long as possible,

3. Against breaching by mines, &c,

Sorties and vertical fire in the ditch. Water manceuvres
in wet ditch.  Shells rolled over and flank fire ngaingt
attached miner. Counterminag under ditch.

4, Against occupation of the hreach,

Scarp and countermine breach, Arrango obstaclos,
Retrenchments in the ditch and onrampart. Flanks
restored.  Concentration of fire on breach and
approaches. . Strong bodies of troops under cover
cf())se to breach. Strong fire from keep on breach,

5. Against attack on retrenchments,

Countermines under glacis, strong fire of muskotry,
facilitios for counter attaclk with bayonet, Fing]
defence of citadel or of a second fortress.

C. ExawpLes o 1HE DEFENGE oF ForTRESSES—
Various,
D. GeneraL Drsoussion—
On the relative gains and loggos of the attack and defonce

under moderh conditi ons, and on the probable course of
the attack in the future.
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MINING.

A, INTRODUOTORY—

Brief sketch of methods of mining in use before the
application of gunpowder to this purpose.

Application of gunpowder to mining operations.

a. By the attack.

Object, to breach escarps and blow in counterscarps ;
means of defenders to resist such attack,

Countermines, galleries behind escarp, under ditch,
behind counterscarp.

b. Offensively by the defence.

Object, to blow up the enemy’s works, and so delay
his advance.

Measures taken for this purpose.

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.

Jountermines offensive (overcharged mines.)
c. Submarine mines. (See Coast Defence.)
o Defensive use, submarine mines proper.
(3. Offensive use, torpedoes.

B. RequireMENTS.—Means for placing charges.

a. Land mines ; offensive and defensive.

a Shafts and galleries; object, dimensions, method of
executions and lining. Tools appliances and time
required.

Bored mines ; object, dimensions and method of execu-
tion.

% Ventilation of mines; requirements, method of carrying
them out.

d Preparation of charges, loading, tamping and firing
mines, (See Explosives.)

b. Submarine mines.

See for details, Coast Defence, Section B, Sub-section c.
C. Exprosives GENERALLY USED.—Their different effects,
and the quantity of each required.

a. Eaxplosives.

o Gunpowder, gun cottonand dynamite; comparison of
their offect, and when they should be used respec-
tively. Sketch only.

ﬂ Caleulation of charges, land mines; definitions; over-
charged and undercharged mines; camonflets; radii
of rupture. Rules for calculating the charges and
effects of mines. Influence of the nature of the soil

upon the charge.
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¥ For Submarine Mines, see Coast Defence and Explo-
sives, as above,
For the appHcation of mines, see Syllabus of Voluntary
Course,

FIELD FORTIFICATION.
2ND  PART.

APPLIOATION T0 THE GROUND oF 1mE WORK TO BE DONE FOR

THE DEFENGE 0F A PosrrioN—

Object of defending a Position, Subdivision of the defence
into  two kinds: offensive-defensive and purely
defensive. .

Application of the different kinds of defence,

The positions of the works must conform to that of the
troops.

Statement * of the tactical requirements and of the conge-
quent distribution of the troops.

General arrangement of works to conform to this distribu-
tion, namely, Lines with Intervals, Comparison of
Lines with Intervals and Continuous Lines, " 1nfluence
of the kind of defence and of the object for which the
Position is defended on the arrangement of the works,

Object of advanced works and of 5 second lide of defonce
and general arrangement for each,

Choice of a Position.—The approximate site depends on
strategical considerations, the accurate sito mainly on
tactical and slightly on technical considerations,
General requirements, Special requirements according
to the kind of defence. ~Dofects that may occur in
Positions, and how best to neutralize them. Des-
cription of various kinds of Positions,

Choice of site for works.—The site muet be chosen prinei-
ﬁully ontactical and slightly on technical considerations,

equirements, and how fulfilled, in each of the follow-
ing cases :—

a. Infantry : shooting line, supports and rescrves,

b. Artillery: guns and limbers,

c. Strong points: Advanced poste, Main line pivote,
2nd. line pivots, Keeps of Position, Works cover.
ing retreat.

d. Flanks,

¢. Communieations, radial and lateral,

» Order in which the various works should be executed,

Tha, congideration of these tactical requirements belongs to the Oourse
of{Tactics.
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Inquiry into the effect of intrenching on the field of
battle.

Application of the foregoing to the defence of Positions
occupied for the following purposes, giving in each case
the object of defending the Position, the special require-
ments and how they are fulfiilled : —

1. Fiold of battle. ~Offensive-defonsive and pure defen-
81ve.

2. Lines of investment. )

3. Defonce of the environs of a fortress.

4. Defenco of defiles—bridge heads and mouiitain
passes.

5. Intronched camps, depots, ete.

6. Rearguard Positions.

Attack and Defence of field works.

Prames :—
1. The attack to the third parallel.
II. The attack to the summit of the main breach.
TIL Siege Works.
IV. Defence.
V. Mining. .
VI. Applied field fortification (project).
Fair Notes.—On lectures during the term.
ExerosEs.—Journal of Attack,  Report on project.

SuBJEOTS FoR EXAMINATION—
December—To end of attack.
March—To end of defence and mining. {(Sections A
to C inclusive.) g )
June—Atlack, Defence, Mining, (Sections A to C)
and application of field fortification to the defence
of a Position.

2ND OLASS.
VOLUNTARY,
ATTACK.

Srorton B.—Obligatory course.
SUB-BEOTION d, — g, ¥, & & G, more in detail.
MINING.

D. APPLICATION OF MINES—

a. To the defence.
. Defonce of glacis : object, requirements, how carried out.

Countermine systems for defence of glacis,
(3, Defence of breach, object, requirements, how earried
out. Countermine systems,
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b. To the Attack,

®. On countermines under glacis, tactics of assailant,
ordinary method of attack by galleries, attack by shaft mines

3- On countermines for defence of breach,

%. On escarp and countersearp revetments to form breach,

¢. To the demolition of permanent works after capture or
during peace.

Prares—
VII. Siege works,
VIIL Countermine systems.
IX, Attack on a system of countermines.
Fam Nores.—On lectures during the term,
Exnnorsms.—Examples on application of mining; Journal of
attack on countermines,
SussEors or ExAMINATION—
June—Whole subjeot.

I8T CLAss.
OBLIGATORY.
FIELD FORTIFICATION.
UsE or FieLp Forrirroarion By TrE Arrack,
Object.—The assailant may employ Field Fortification for

two distinet purposes, namely : A purely offensive and a purely
defensive use. Cases in which Field Fortification would thus
be used,

Purely Offensive Use.

Nature of Works.—The same as those for defence, of a ve

hasty description. But includes, besides, the destruction of
y's works when captured; methods of doing this,

Application to the ground,—The sites of the works depend
on the tactics of the attack. Statoment of the tactics of the
attack and deduction therefrom of the arrangement of the
works,

Choice of Sites for Works.—Very limited, Requirements
and how generally fulfilled for Infantry, Artillery, and com-
munications,

Purely Defensive use.

Nature of Works.—The same a8 those for defence, of a hast;
description.  But includes, besides, the adaptation of the
enemy's works, when oapturel, for defence againgt him ;
methods of doing this,

Application to the ground.—As in the defonce of Pposition,
anl in some cases the choico of sites will be influenced by the
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tactics of the attack (see ¢ and b below). Consideration of the
following cases :—
a. Intrenching front to assist flank attack.
b. Securing captured position,
¢. Preparing rear guard positions in case of reverse: connec-
tion between the above use of Field Fortification and
the “regular " attack by means of siege works.

EXPLOSIVES.

Trerr Use FoR MILITARY ENGINEERING LaND OPERATIONS,

Qualities and capabilities of the various explosives used.
Detonation.

Construction of magazines for the storage of explosives.

Use or EXPLOSIVES.

Fuzes.—FElectrical and for use with slow or instantaneous
leader.

Preparation of Charge.—Primer ; preparation of charges for
various purposes.

Preparation of Firing Arrangements.—Slow and instantane-
ous leaders.

Firing by Blectricity.~Voltaic batteries, quantity and tension
dynamos, arrangement of circuit, jointing.

Testing.

Examination of explosives.

Blectrical testing (with the agparatus contained in the Field
Service Testing and Jointing box) of fuzcs, firing apparatus,
batteries, dynamos, calculation of battery power, Circuit, test-
ing circuit wires and complete circuit.

The following paragraphs of the text-book on explosives
form the obligatory course :—

§§ 1 to 126, 163 to 156, 163, 165, 167, 170, 189,190, 199, 200,
205 to 213, 221, 234, 235, 241, 242, 244 to 248,

PIONEER DUTIES.

Communications considered under three heads : Construc-

tion, Demolition and Restoration.

COMMUNICATIONS FOR THE CONVEYANOE OF MEN, HORSESY
AND MATERIALS.

CONBTRUCTION.

Briain (Railway bridging omitted).—Object, require-
monts, methods of determining dimensions of opening, consider-
ations regulating the class of bridge to be made according to
the nature and dimensions of the opening, namely: Frame and
suspension bridges for narrow, deep openings; Trestle bridges
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for shallow, wide openings; and floating bridges for wide
openings containing deep water, .

Approximato rules for rapidly caleulating the dimensions of
Spars when the stross in them ig known.* “General considera.
t1ons as regards the road way, road-bearers, trussed beam and
shore ends,

Methods of connecting spars together ; lashing, tree-nails, spikes
and dogs.

Plant used for bridging.—Tackle, Spanish windlass, derricks,
shears, gyns,"earth anchors of various holding power.

Frame bridging.~ General description of ~ such bridges.
Materials required. Detajls of construction.  Methods of erec-
ting and calculation of stresses for the following kinds of frame
bridges: Single lock, double lock, single sling, ordinary and
stiffened treble sling ; in each case with and without vertical
frames at shore ends,

restle bridging.—General description of such bridges.
‘Materials required, Details of construction. Method of making
and calculation of stresses for the following kinds of trestles :
Two-legged, four-legged and tripod.  Advantages and dis.
advantages of each kind. Forming up into bridge.

Miscellaneous methods of obtaining points of support, crib
piers, piles, &,

Floating * bridges.—General description of gsuch bridges.
Materials required, Details of construction, Calculation of
dimensions and buoyancy required for floating bridges com-
posed of pontoons, barrel-piers of various kinds, timber rafts
of various kinds, and boats, Arrangements to be adopted at
the shore ends: 1. When the water level doos not alter or varies
but little; 2. When there is a considerable variation of level.

Flying bridges—Their requirements and construction,

Misce(laneous.—Rough bridges made of trees ; passing
weights across wide openings by means of shears, etc.

Roans.—Object, requirements, method of construction of
ordinary road (military) when over marshes, corduroy roads,
road engines, repairing roads.

RAILWAYS.-—Ubject of constructing military railways in time
of war, Requirementa, consideration a3 to selection of route,
gauge, engines and rolling stock of military- railways.t Adap-
tation of existing stations to military purposes,

Trench railway.—Object, requirements, considerations as to
section of route, gauge, engines and rolling stock, Works
roquired and how executed (bridging mentionea only),

" A ccurate methods are given in the Mathematical and Qivil Engineering
Gou"!;?]es.l 3

t The laying and construction of the road are not considered, being pa,
of the Oivil Engineering Course. R e
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DEMOLITION.

Object. Description of methods generally adopled: 1. By
hand, 2. By use of explosives. 3. By fire.
RoAps.— Vulnerable points: bridges, cuttings and embank-

ments. Demolition of each.
RarLways.—Vulnerablo points: bridges, cuttings, tunnels,

/embunkments, permanent way, engines and rolling stock.
Hasty demolition by cavalry, and deliberate demolition of each.
CaNALS.—Viulnerable points: locks, cuttings and embank-

ments. Demolition of each.
RESTOBATION.

Object. General considerations.

TRoaps.—Repairing bridges, or replacing the original struc-
ture by a temporary one. Repairing cuttings and embank-
ments, or other works undertaken to replace them, if' not
repairable in time.

RarLways.—General considerations only .
COMMUNICATIONS FOR THE TRANSMISSION OF MESSAG ES.
CONSTRUCTION.

Object and general considerations.

S1GNALLING.—Object, Alphabet, Code.  Cypher. Means
of signalling: flags, lamps, shuttors, heliograph. Selection and
avrangement of signal stations and maothod of working them.

PerEGrapHs.—Object. Short sketeh of method of working
without introducing technical matters.

Combination of cavalry scouts, signailing and telegraphy for
the service of an army.

DEMOLITION.

TerEaRAPHS.—Breaking the circuit. Tapping the circuit.

RESTORATION.
TELEGRAPHS,—Same a8 making.
CAMP DUTIES.
Warer SuppLy.—Sourcesof water supply.  Purifying water.
Distribation of water. Methods of obtaining water. Morton’s

Abyssinian tube wells. Boring for water.
Tlurring.—Requirements. Huts of various kinds. Bivouacs.
MisoELLANEOUS. — Fiold kitchens and ovens. Latrines.

PrLATES :—
1. Project for the defence of a Position.
1L. Demolition project.
1II, Project for a military bridge.
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IV, Store gunpowder magazine,
Farr Nores.—Op lectures during the term, when ordered.
Exerorses.—Rdports on projects,

SuBsEOTS FOR EACH Examinarion— .
December—Field fortification ; use of explosives and bridg-
ing, as far as trestle bridging, inclusive,
March—Permanent fortification and remainder of pioneer
duties,
June—Attack and defence, and whole course for clags,

IsT CLASS. -
VoLunTARyY,

ELECTRICAL TESTING.

General Considerationg, Units to which these measurements
are referred,

Instruments.—Description and method of using the followin g
instruments :  Contact keys, standard cells, galvanometers
(detector, sine, tangent, %homson’s reflecting” and Clark’s

differential galvano-meters,) resistance coils, condenser,
Testing.—~Various meth ini

resistance, (resistance of a

*“earths,” cte., internal resistance of g cell), difference of

potential, electro.motive force, strength of g current, and

capacity.,
he " paragraphs in Text-hook Yorming the Voluntary
Course are § 127 to 243,

PIONEER DUTIES,

COMMUNICATIONT FOR THE GONVEYANCE OF MEN, HORSRS
AND MATERIALY,
Bripaing—

Suspension Bri es.—General description of such bridges.
Materials requi.red({ Details of construction, Method of erect-
ing and calculation of g rosses, and dimensions for the follovr.
ing kinds ; Ordinary Suspension bridges, tension bridges and
strutted tension bridges.

Railway Bridges (temporary).——Objeet and requirements,
Materialg used, Details of construction. Method of erecting,
and calculation of stregses and dimensions for the following
kinds: Frame bridges for small openings, trestles for wido
shallow openings, and trestles in tiers for wide deep openings,

JOMMUNICATIONS FOR 11E TRANSMISSION OF Mus§aqus,
BALLOONING.—GeDel‘aI considerations,

Onsnxvuomns.—Ob_)ect, requirements and method of con-
struction of various kinds,




rhen ordered.

ives and bridg-
der of pioneer

 for clags,

neasurementy

the following
alvanometers
and Clark’s
enser,

urements of's
anometer, of
lifference of
current, and

Voluntary

BN, HORSES

ch bridges.
10d of erect-
the follow-
ridges and

uirements,
f erecting,
) following
o8 for wide
 Openings,

[ESSAGES.

0d of con-

47

PrATES.—Project for a military bridge.

Farr Notes,—On lectures during the tem/, when ordered.
ExErorses.—Report on project. ! y

* SusyEcrs For ExaminaTiON—June—The whole subject.

ENGINEERING DRILL.
2ND CLASS.:
FiELD FORTIFIOATION,
Preliminary.

Carrying tool drill and extending working parties. Field
Geometry.
Obstacles.
Abatis ordinary. German bough abatis, Shallow military
its. Irregular pits with wire entanglement stretched over.
ire entanglements. Palisades. Fraises. Chevaux-de-Frise,

CovERr For Troops,
Infantry.

Shooting. Line.~~Shelter pits and rifle pits. Shelter trench
exercise. Blinded shelter trenches, defensible hedges, walls
and snake fences.  Log, hurdle and plank parapets. Stockades
of various kinds.

Supports.—Deep shelter trenches. Blinded shelter trenches.
Field casemates of various kinds.

Reserves.—Lean-to shed covered with earth.

Artillery.
Guns and Detachment.—Gun pits. Gun epaulements.
Ammunition. Ammunition recesses in above.
- Limbers.—Limber pits.
Use of brushwood.
Making pickets, gabions, fascines and hurdles.
Revetments.

Made of the following materials :—Gabions, casks, fascines,
logs, planks, hurdles, continuous hurdle work, sand-bags,
bricks, stone, miscellaneous,

Field Redoubt.
Tracing, profiling and defilading full size, Executing in

*The details of Plates given for each class are suject to alteration from
time to time.
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model, The redoubt to contain splinter proofs, traverses and
occasionally gun-banks,

ATTACK OF FORTRESSES.

First Artillery position.—Exocution in model of suitable
batteries,

Up to 1st Parallel~Common trench work for parallels and
approaches.

Second  Artillery position.—Tracing of full size siege-gun
battery and execution in model, with magazines, screen, plat-
forms and approaches.

Up to 2nd g’arallez‘—l?lying trench work.

Up to 3rd Parallel—Single sap shallow and deep.

Advance to covered way.—Circular portions. Double 8aps.
Blinded saps, Crowning the covered way.

Breaking into enceinte.—Batteries in lodgment on covered
way. Descent into the ditch. Pagsage of ditch (1) when
dry, (2) when wet. Occupation of breach.

—
IsT CLASS.
ATTACK OF F‘onmzlsEs—(Oontinued.)
Mining.—Sinking shafts with cases and frames * Driving
galleries with cases and frames, Preparing charge for mine,

Usk or ExrrLosrves.

Preparing charges of gunpowder, guncotton and dynamite
or various purposes,
Preparation of firing arrangements.—Firing charges by
means of slow or instantaneons leader and by electricity,
Testing.— Practical application of the theoretical course,

ProNEER Durigs,
Signalling,
Flag drill.—Practice with flags. TLamp drill with dummy

lamps.  Practicé with lamps, Practice with heliograph,
Selecting stations. Transmission of messages, .

Bridging.
Preliminary.—Reconnaissance of site,  Measuring width,
taking sections Sl)mniniand levelling), Knotting, Lashing
spars. Making Derricks, Shears ang Gyns, Trussed beams,
Frame Bridgcs.—Siuile lock, double lock, single sling,
Trestle Bridges.—Ma ing two legged, threg legged and four -

®The actual sinking of shafts, &o., will not, as & rule, be possible,
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legged trestles with various materials. Forming up into
bridge. ;

iscellaneous.—Points of support formed by gabions, casks,
crib piers, &o.
ater Bridging.—Barrel pier drill. Preparing boats,
Forming the above into bridge.
Camp Duties.

Bivouacs. Field kitchens and ovens, Latrines.
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN ARTILLERY.

ALLOTMENT OF MARKS.

{ Obligatory ..

For
Entire Course.

Voluntary

4,660
Commumcﬂt.mg Drill (N C. Officer’s
; 1

For 3rd Class. { Intermediate Exammatlons

Oblj utory—Yearly and Intermediate
x mmntlons '

For 2nd Class. Vqluntary—Ye&rly Examinations. {

DRIl coemumonsnssssssosss s PO |

mmumoatmg Drill (N C..Officers

J Obligatory—Yearly Exammatlon .. 1,000

For 1st Class:
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TEXT BOOKS AND BOOKS OF REFERENCE.

I
one o
I

simul
TExT Books:

Practical and Theoretical Course.

Drill Book for the Field Artillery (Militia). ,
Manual of Siege and Garrison Artillery. S

Batte:
Notes on S. B. Ordnance. ing c

Treatise on' the Construction of Ordnance (Royal Gun Tith
Factory).
Treatise on Ammunition (Royal Laboratory),

Treatise on Carriages (Royal Carriage Department). M
E
rowin,
,Tracts on Mechanics (Voluntary). gun ‘é’
S
First

Sladen’s Gunnery (Voluntary).

Books or REFERENCE:

Instruetions for the Service of the Siege Train,

Field Artillery Exercises (Royal Artillery and R, 1. A.)

Notes on Manufacture of Gunpowder and Guncotton.
Reports of Experiments with Bashforth’s Chronograph.
The Penetration of Iron Armour by Steel Shot (Noble.)
Owen'’s Modern Artillery.

Transactions of Royal Atrtillery Institution,

Reports of the Department of Director General of
Artillery.
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SUMMARY OF INSTRUCTION IN ARTILLERY.

— e

ERENCE.

Each Cadet fires annually two rounds of Common, and
one of Shrapnel, shell.

Both the practical and theoretical courses are carried on
simultaneously during the 2nd and 3rd Terms.

PRACTICAL COURSE.
THIRD OLASS,
(OBLIGATORY.)
Standing gun drill and simple manceuvres of a Field
Battery. Disabled ordnance. Drill of Garrison guns on stand-

ing carriages and on traversing platforms. Mortars. Drill
with Armstrong B. L. R. 12 Pr. and 7-inch guns.

™

SECOND CLASS.
(OBLIGATORY.)

Material and appliances, knotting and splicing. .
Elementary shifts of ordnance such as slewing, pinching,

rowing, raising a gun on skidding, parbuckling and moving a
gun on rollers, and on temporary sleighs.

Gyns and sheers.

Special marks for N. C. Officers as Drill Instructors in
First Class, 160. i

THEORETICAL COURSE.

THIRD CLASS.
1 R. H. A.) (OBL1GATORY.)
cotton, Brief History of Artillery to the present day.

Definitions of various terms in Gunnery.
nograph.

(NVoble.) 8. B. ORDNANCE,
Nores AND CHAPTER IIL oF TREATISE.

Guns, Howitzers, Mortars and Carronades.—A short des-
cription of their natures and uses. The names of the
eneral of different parts of a gun.
enerdt o Chambers,—Cylindrical and gomer.




Vents—The necessity for a vent “ bush.” ¢ The cone”
and ¢ through " vent.

Sighting S. B. Ordnance.

The various lines on a smooth bored gun.

Dispart. Line of metal elevation. Clearunc& Angle.
Means of giving direction and elevation:

Wooden and brass tangent scales.

Millar's Sights.

Mode of graduating sights.

Examination of S.gB. Ordnance.

RIFLED ORDNANCE.
CuarTER V.

Short sketeh of the history of rifled ordnance.

Classification as Guns, Howitzers and Mortars.

Classification as Rifled breech-loading and Rifled muzzle
loading ordnance.

CuarTEr VI,

Desoription of an Armstrong R. B. L. gun and its various
parts and fittings, including sighting.
The modern construction of Breech-loaders.

Craprer VIL

List of Service B. L. R. Guns with weights and charges.
The purposes for which each nature is designed.

CuarrERs VIII AnD X,

General description of the construction and form of the
Service R. M. L. Ordnance. Classification as:—

1. Mountain or boat guns.

2. Field, boat or Field marine.

3. Siege or position.

4. Meﬁium.

5. Heavy.

List of Service Ordnance, weights and charges,

General construction of the converted guns in the service
with their fittings and sights.

Cuarrer IX.

Ordinary Sights.

Sights for Woolwich, Armstrong and converted guns.
Number of sights used for 64 Prs, and upwards.
Number of sights used for 40 Prs, and under,
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SPEOIAL S1GHTS AND MEANS OF GIVING DIRECTIONS.

1. Turret sights.

2. Moncrieff sights.

3. Chase sights.

4. Wood scales.

5. Index plates and readers.
6. Clinometers and quadrants.
7. Hanging scales,

8. Graduated arcs.

9. Experimental sights.

Hind Sights.

Taucglent sights, centre hind sights.
Graduation of above for the various guns.
Peculiarities of Howitzer tangent seales,

Fore Sights.

Trunnion sights, centre fore sights and muzzle sights, for
guns and Howitzers.

Description of the more important special sights and
their uses,

List of modorn B. L. guns, their fittings and sights.

Description and use of hanging scales and quadrants,

Capt. French's sights,

8Shot bearers, muzzle derricks, common and spring spikes,

CrAPTER XII,:

Examination, preservation and repairs of ordnance and
and stores, ‘

Examination and condemnation of ordnance.

Periods of examination,

Mode of examination,

Examination of bore,

Defects to be looked for.

Importance of various defects under various circumstances.

Examination of vent.

Examination of R, B, L. fittings.

Examination of exterior,

Preservation of guns, sights and fittings.

Preparation for transport.

AMMUNITION.

CrAPTER I.:

Gunpowder, its ingredients and properties,
The various natures used,
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Olassification of gunpowder. #

Method of Packing and storing,

The chief points to bo attended to in the selection of
material for g cartridge bag,

Various natureg of cartridges for saluting, reduced, service
and battering charges,

Lubricn.tors, paper oylinders and wooden sticks,
Powder barrels, metal-lined ©ases, zinc cylinders,
Mode of acking and storing cartridges for rifled and

8mooth-bore 8uns, siege and ZArrison service,
Paper bags and Ppacking in limbers,

ProseoriLEg FoR S. B, ORDNANCE,

. Os
Solid, cage, 8rape and sand shot, )
Common, nays, and mortar ghellg,

and grenades, caroasses, ground light balls,
Parachute light balls, Smoke balls.

Grummet wads, Wood bottoms,

Geeneral servige plugs.
Adapters, &o,

ProseoriLEs pop RiFLED Guns,
CHAPTERS X, XI,, XII., XIIL, XIV,:

Ch.
Solid shot. Palliger shot, Case shot,
mmon, deuble, battering, Palliser, Shrapnel, Segment
and Star shell, Carcasges, :
Length and thickness of ghellg,
General form and construction of gervice rojectiles,
Advantages gained by the uge of elongs projectiles,
Pocularities in the construction of Palliger and battering (0:7
Projectiles,

a8 checks, ordinary anq driving,
Primers for Shrapnel shell ang vent pieces,
Tin cups, Wedge wads, &o

Fuzgs,
CraprEr IIT, ;

Fuzo-hole gauges,
neral remarks on time-fuzeg,
auses which alter the time of burning,
Method of packin fusos,
Causes of blind shells and

cart,
prematuare burgtg,
ime fuzes for 8, B, ordnance,
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Common, diaphragm, large and small mortar, parachute
and hand grenade fuzes.

Time fuzes for R. M. L. and R, B, L. ordnance.—The dif-
ference between them,

Times of flight to which each fuze can be graduated.

The 5-seconds, 9-seconds, 15-seconds, 20-seconds and 30-
secands fuze,

Armstrong’s B time fuze, tho special time fuzo for the
new pattern Shrapnel shell.

Rules to find length of fuze for various ranges,

Prroussion Fuzes,

CHAPTER V,:

The Pettman’s land service and general service fuze.
Armstrong’s plain percussion fuze.

Royal Laboratory, Marks I. and II,

Difference between the two last fuzes.

The direct action, the delay and the sensitive fuze, #

MEaNs or FiriNG ORDNANOE,

CaaprER VIIL:

Copper friction tubes, quill tubes, electric tubes,
Port fires—common and slow.
Quick and slow match,

RockErs,

CraprER XVI.:

Hale's war rocket, signal and life-saving rockets,
Rocket troughs,

APPENDIX

" Regulations to be observed in making up cartridges, filling

shell or examining powder,
ParT II,—MANUAL OF ARTILLERY ExERro1sEs,

Practical instruction in making up various naturos of

cartridges, in filling shell and in boring and fixing fuzes,

Hints on examination of ammunition,
Small arm and Gntling ammunition,

P,
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SECOND OLASS.
( OBLIGATOBY.)
MILITARY CARRIAGES.
FieLp AND Siger Carriass,

Principles of construction pointing out the considerations that
govern the height of ‘wheels and the dimensions of the
various parts, §

The effect; of firing on a field or siege carriage, .

Considerations by which the various straing 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,

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

Classification of wheels and axles,

WoopEN CarRIAGES.

Description of the carriage for a 12 Pr. B, I, R. gun, with
traversing saddle.

Points of difference betwoeen this and the carriages for S, B,

uns.

Limlger for above gun carriage,

Description of the mode of s ifting shafts for single or double
draught and four abreast. Pole versus shaft graught.

The question of driving with reins or from horse’s back.

The ammunition wagon,

The heavier natures of wooden carriages.

Mortar beds.

Iron Carriaars,
The carriage for the 9 Pr. R, M. L, gun, Mark IT, described in

detail, it bei teﬁ the pattern on which all the larger ones
are construoted. i

The limber for above, its boxes and ﬂttings.
The proposed “ Limber System * of CArryIng ammaunition,
The ammunition wagon and its fittings,

< e S A T S S RS S D
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The chief points of difference between the above carriages and
those for the 16 Pr., 25 Pr., 40 Pr, and 64 Pr.

The overbank attachment and its uses,

The carriages and beds for the 6.3-inch howitzer and 8-inch
howitzer.

Methods of checking excessive recoil in field and siege
carriages.

SieeE PLaTrorms, &o.

The ground platform; Clarke's platform; special platform for
the howitzer beds.

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

The various other artillery carriages, such as sling and platform
wagons, general service wagons, forge wagons, &e.

GARRISON CARRIAGES AND PLATFORMS.

General principles ot construction.

Wooden carriages and platforms.

The garrison standing carriage, with Allen's break.

The rear chock carriage.

The sliding carriage and wooden compressor, both dwarf and
cagemate,

TRAVERSING PLATFORMS,

The common, dwarf and casemate platform,
Racers and pivots, real and imaginary.

IroN CARRIAGES AND PLATFORMS,

Wrought iron standing carriage.

Single plate construction of sliding carriage,

The Elswick compressor. -

The double plate construction of sliding carriage.

The small port carriage.

The hydraulic buffer,

The elevating screw and quoins.

Worm wheel elevating gear.

The arc and indicator,

Iron traversing platforms, pivots and racers,

Various methods in use for running in and out, traversing and
loading guns. Mantlets, '

The Moncrieff system, its advantages and disadvantages.

The preservation and care of oarringes and their parts,

—December
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ELEMENTARY GUNNERY.
Parr I—SEorion T,
Definition of Gunnery Terms,

Secrion IL—Tag Gun,

1. Material for ordnance,

2. Rifling,

3. Muazzle versus breech-load; ng.

4. Proportion of weight to calibre, .

Seorion IIL.—TaE CHARGE.

L. Gunpowder and jts action in the bore of a gun,
2. Quality of the ingredients.
3. Proportion of the ingredients.
4. Density,
6. Hardness.
6. Proportion of moisture,
1. Size of grain, ;
8. Amount of Space occupied by charge,
9. Point of ignition of charge,
10. Length of the bore of the gun.
11. Size of the powder chamber,
12. Calibre, :
13. Amount of the charge,
14, Weight of the projectile.
15. Windage,
16. Rifling.
Short description of the methods of measuring pressure in
the bore and the velocity of the projectile,

THE 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 due to rifling,
The rotation of the earth,




» gun,

pressure in

OF A GUN,

"LIGHT.
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VARIABLE FORCES ACTING ON A PROJECTILE.

« Variability of the charge.
Variability of space occupied by charge in bore.
Differénce of level of wheels.
Force and direction of wind.

PRACTIOAL GUNNERY—EFFECT OF PROJECTILES,

Common shell.
Shrapnel shell.
Battering projectiles.
Case shot, <.

Star shells, B
Carcasses,

ARTILLERY FIRE.

{
f

Parr L—Skor. IV.—F1eLD ARTILLERY.

Shrapnel shell.

Common shell.

Firing at m&q‘:g objects.

Practice with reduced charges.

Use of range tables, times of flight, angles of descent.

Parr I1I,, SEor, IX —SIEGE ARTILLERY.

Mzrmops or LaviNGg,—

A. When object is visiblo.
I. The tangent scale is used.
B. When object is visible from battery, but not from gun,
2. 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,
6. Laying by Capt. French’s scales.
7. Lnyilr:g on plumb line and mark to rear with service
sights. F
C. Whengobject is not visible from battery,
8. Obtaining line of fire,
9, Laying the gun.
10. Firing by night,
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ProsgoriLes usep rroM Singe Guns,—

Their mode of use and effect,
Common ghell

Battering shell.

Shrapnel, case and star shells,
Obscrvations on the effects of fire,
Mode of using rockets.

Parr II1., Seor. X—Garrison 48D Coasr ARTILLERY,

Land fronts and sea fronts,

Nature of work to bo dono. .

Principal projectiles —Palliser shot and shell.

Wher each will be used,

Common shell.

Shrapnel and case.

Notes on penetration of iron plates by chilled projectilos,

DEscriprion AND Usks or « Ranae Finpers,"—
S1eeE TrAIN MANUAL AND Fiesp ArtrnLery Derny Book,

Nolan’s and Watkins range finders, \
Principle of Weldon's rango finder; the objections to its
general use.

Parr IV, Skor, IV.,—

The hydroclinometer for elevated battories.
Arming batteries by night,
Hasty disablement and destruction of ordnance,.

MaNvAL Garrison ARTILLERY.
Parr V,.— .
Material and appliances.

Parr VI—
Elementary instruction,

Parr VIL—
Machines gnd transporting carriages,

ParT VIII.—

Moving, mounting and dismounting ordnance, carri agesand
platforms,
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Pagr IX,—
Gun sleighs.

Parr X, —

Sheers and derricks.

[

SECOND OLASS.

SeorroN A.—(VOLUNTARY.)

CONSTRUOTION AND MANUFAOTURE OF ORDNANCE, (ARRIAGES,
AMMUNITION AND STORES.

MzerALS USED in GUN_CONSTRUCTION.

CHAPTER L3 -

Physical properties of metals generally.

Modes of measuring tenacity and elasticity.

Metals used for construction df ordnance.

i fronze, including “phosphor bronze,” . and “ Uchatius

bronze,” and so called “ steel bronze.”
ron, including cast iron, wrought iron and steel;

The peculiar properties of the above as applied to gun
construction, drawing special attention to wrought iron
and steel.

Defects and advantages of each of the above pointed out.

Tosts applied to wrought iron and steel for gun purposes.

GuN CoNsTRUOTION GENERALLY.

CuarTer IL:

Casting and building up.

Tangential and longitudinal siresses.

System of initial tension and varying elasticities,

Armstrong princi};les. Arrangement of fibre, tagentially
and longitudinally. Palliser guns.

Disposition of metal in service gun.

Construction of service Armstrong B, L. R. gun,

Frazer construction. Reasons for using steel for the

barrels of Woolwich guns and wrought iron for the con-

verted guns,
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PrINcIPAL OPERATIONS IN THE MANvurAcTURE OF OUR RirLep
; ORDNANOE.
CHAPTER V. :

Machinery. Steam hammers and their power.,
Steel ingots. Testing of steol.
Manufacture of bars. ~ Coils and coiling, Welding,

_ Solid forgings. Trunnion ring. Uniting coils to form a
tube. Shrinking. Mode of coolinﬁi Manufacture of a
jacket.  Centoring. Turning. Boring, Broaching,

apring. Rifling, Uniform twist, Increasing twist.
Drilling.  Sorew cutting.  Slotting and planing,
Viewing and gauging.

DEraILS or MANUFACTURE oF WooLwion Guns,

Cuaprer VIIL.:

Details of a 7-inch gun, Mark IV and upwards,

Steel tube and its manufacture and treatment,

The Breech Piece,

L B. Coil or Belt. .

B. tube. T

The Jacket.

Building up the gun, or shrinking the parts together,

The cascable.

The difference in the construction of 10-inch gun mark I,
the 16-inch gun of 8¢ tons, and the 100 ton Armstrong

un,

Corgastruction of natures bolow 4-inch.

10-inch Rifled M. L. Howitzer.

8inch R. M, L. Howitzer, 64 Pr., Mark IIT,

40 Pr,, R. M. L, gun, 25 Pr. and under.,

The 7 Pr. mountain gun of 200 Ib. The screw gun,

Processes before proof, The necessity for the shoulder on
A tubes,

Examination and proof.

Processes after proof and before issue.

CoNvERSION oF S, B. mvro RirLed Guns.

CuarTeR X,

Early experiments. Palliger's s stem.

Nature of 8. B, pieces conveorted,

Mode of conversion,

Process of conversion of an 8 g, B. gun of 66 cwt. into a
.M. L. R. gun of 71 owt, throwing a shell of 64 Ibs.
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ConsreuoTioN or CareiaGes, &o., IN Rovar, CARRIAGE
DEPARTMENT. :

Nores:

Notos on the various woods, British and Foreign, used in
the construction of carriages, &c.

Form and quality of iron used.

Nature of Bronze used.

Care and preservation of leather, &c.

Sizés of cordage and uses.

MANUFAOTURE OF PROJECTILES AND FuzEs,

Norss.
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 shells.
Construction of wooden and metal time fuzes,
Construction of Tubes, port fires and rockets.
Various Laboratory compositions.

NoTEs ON THE MANUFACTURE OF GUNPOWDER,

Manufacture of gun powder.
Manufacture of gun cotion.

SeorION B.

SLADEN'S PRINCIPLES OF GUNNERY,

CaarTER I
Definition of terms used in gunnery.

CrarrER II,

Relation between and problems upon the “angle of spiral”
and “ twist of rifling.”  Velocity of Rotation determined
from that of 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.

Caaprer IIT
Pressure in the bore of a gun.
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Craprer IV,

Work done by a charge of powder, omitting the table of
work and its applications, * Factor ot Effect.” Velooiltly
in the bore and muzzle velocity, omitting details
in pages 31, 32.

Cuarrer V.

Resistance of the air. History up to Bashforth’s ex-

periments and conclusions. Calculations léading ‘ to

v:l——_F—c——s and to the tables of remaining Velocity.
Practical use of these tables. Consider the table of K,
page 48. Omit table page 54.
CHarrER VI,
Calculation of Trajectories; vertical height and angle of
descent. Omit pages 69 to 84,
Crarrer VIIL

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

Crarrer VIII
Probability of fire.

CrarrEr IX,
Penetration of projectiles. General principles without
detail,
APPENDIX. :

General acquaintance with the principles of Le Boulengé's
Chronograph; Basghforth’s Clock and gravity Chrono-
graph; Watkin’s Electric Chronograph; Crusher Gauge
and Chronoscope.

Seorion C.

(TrAors oN Mromanics, Parr III).

Application of mathematics to artillery machines, including
tackles and purchases; hydraulic and other jacks; elevat-
ing screws; triangle gyn, shears, derricks, do.
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ROYAL MILITARY COLLEGE OF CANADA.

OF INSTRUCTION IN MILITARY
LAW.

SYLLABUS

ALLOTMENT OF MARKS.

(.. (Yearly Examination..... 500 700
For £ | Intermediate do .. 200
Entire Course. ] 2
2 Notgs.
800 2 | Term Work 100
| © Reeltatxoqs
(. (Yearly Examination... 300 } 500
For 2nd Class. E‘ Intermedmte do ... 200
oo | Netes. '
2 | Term Work. ' 100 -~
{ © Recitations.
(. (Yearly Examination.......... 200
For 1st Class. E )
s
200 &0 Notes.
& | Term Work. Nil. .
{ © Rocitations.




TEXT BOOKS.
O

TEXT BOOK ON MILITARY LAW.
(Major Douglas Jones, R.A.)

~

—_—1—

Books recommended for reference :

The Army Acts.
Militia and Defende Act of the Dominion of Canada.

The Queen’s Regulations and Orders for the Army,

All Official Orders, Regulations, Rules of Prooedure, and
Official Instructions bearing upon the subjeots
speoified,




LW,

" Canada.
> Army,

>rocedure, and
the subjeots
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SUMMARY OF INSTRUCTION IN MILITARY LAW.

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

MARTIAL LAW.

Martial Law, contrasted with Military Law, when it may
be proclaimed, and by what authority.

Thg classification of Martial Law under three heads :—
1. (Applicable to Officers and Soldiers.
2. Applicable to Provinces during War.
3. Applicable to tho Whole community in time of Kebel-

lion.
Lessons to be derived from the past and opinions of
eminent Lawyers on the subject.

MILITARY LAW.

Brief historical summary of the growth of a eode of Mili-
tary Law in Engiand and causes which led to it.

Circumstances which led to the introduction of the first
Mutiny Act.

Statutory Courts and Prerogative Courts.

Powers of the Crown as to Articles of War and Rules o
Procedure.

Short description of the Army Act. Classification of
Contents: Discipline, 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 commission of offences.

Military custody.

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

Duties of the Provost Marshal.

Courts Martial. Descriptions, warrants, convening, com-
position, jurisdiction, order for assembling.

Scale of punishments, when special punishments may be
awarded and how eombined.

Special application of the Army Act to warrant officers,
non-commissioned officers, and to persons not belonging to
Her Majesty's forces.

Preliminaries to trial, framing and investigation of
charges, warning the prisoner for trial.

»

X
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Responsibilities, duties, and E{rivileges of persons attend-
ing Courts Martial :—President, embers, Prisoner, Prosecu-
tor, Deputy Judge Advocate, Witnesses, Interpreter.
Description of proceedings at Courts Martial, rules as to
challenges, arraignment of risoner, rules for addresses, exami-
nation of witnesses, the ﬁné)ing and sentence.
Confirmation :- Persons having authority to confirm. Duties
and powers of the confirming authority.
Revision of findings and sentences. Quashing proceedings.
Persons having power to alter the sentences after con.
firmation. \N{Xyn
Execution of sbntence. Disposal of proceedings.
Special provisions relating to Field &meral Courts Mar-
tial and to Summary Courts Martial,
Orimes. Their classification and punishments for ea ¢
Orimes punishable only by Civil Law, with exceptions,

Definitions of some legal terms with explanations. Malice—
Principal of the first and second degree. Accessories. Treason,
Misprision ot treason, Felony and misdemeanor. Homicide,
theft, robbery, arson, forgery, &e., &e.

OOURTS OF INQUIRY AND BOARDS.

1. Royal 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.
EVIDENOE.

The five general rules as to the admissibility of
evidence ;— ™

1. Evidence as to character, and evidence in res geste.

2. Direct and Fositive evidence, satisfactory evidence.
Presumptions of the law, resumptions drawn from the evidence
(circumstantial evidoncegj

3. Hvidence to be confined to the charge.

4. Hearsay evidence.

6. Documentary and secondary evidence, when admissi-
ble; public records, private writings, proof of handwriting,
Confessions by prisoners. Depositions.

Witnesses.—Number required, their competency; examin-
ation of witnesses.

Form of proceedings of Courts Martial, how recorded, ete.

Form of Proceedings of Courts of Inquiry and Boards.

Oaths and solemn nfeclamtions.‘
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ALLOTMENT OF MARKS.

Obligatory.

Obligatory. "

Obligatory.

Yearly Examination.....
Intermediate do

Term Work. {

Term Work. {
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN MILITARY
ADMINISTRATION.

Notes:

( Yearly Examination...
Intermediate do ...

Notes.

Yearly Examination........ o
Notes.
Term Work,
Recitations,

800
300

Resitations.

500
300

Recitations,

}

1100

100




TEXT BOOKS,

—_———

MILITARY ADMINISTRATION.
(Major Dougias Jones, R.A)

RrauLaTiOoNs AND ORDERS ron 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 Taotics, (Colonel Home, )

The Armies of Europe and Asia, (General Upton.)
Sir Garnet Wolseley's Soldier’s Pocket Book,

Official Military Regulations governin% the various
ot

branches of the Military Service

h of Great
Britain and of Foreign Countries.
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SUMMARY OF 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.

Birtish Military Units :—from companies, troops and bat-
teries. up to army corps.

War Establishments of the different units of the British
Army.

FORMATION AND MAINTENANCE OF ARMIES,

Systems of recruiting, torms of service, ete. 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.

Organization of the Regular Army :

1. Combatant branches—Infantry, cavalry, artillery, en-
gineers. ¥
2. Non-combatant branches—Commissariat and trahsport
department, ordnance store department, army pay depart-
ment, veterinary department—organization and general func-
tions of each. Army medical department—organization in
peace and war, field hospitals, general hospitals, convalescent
depbts, transport and care 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,
medical attendance, equipment, ¢lothing, necessaries.

Sketch of different Military Systems.—Germany, Franee
Austria, Russia, Italy, United States, Canada, Switzerland.

| ppointment and gromotion of officers in different armies.

Organization and distribution of the Staff of the British
Army.—Staff at headquarders, corps, divisional, brigade, and
regimental staff.

The Prussian General Staff.

Subdivision of Duties.—Office work and method of con-

ducting, official correspondence.
CONDITIONS AND PRINCIPLES OF SUPPLY IN TIME OF WAB.
Supply of ammaunition in the field; expenditure in battle.
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Reserves of ammunition, Equipment.—Arms, ammunition,
etc. Rations—Amount of nutriuent required, nutritous pro-
erties of different kinds of diet, daily rations per man and
orse ; how carried, and amount required by an army in the
field.

SYSTEMS OF SUPPLY OF F0OD AND FORAGE BY AN ARMY IN THER
FIELD,

1. From home magazines.
2. By contract to deliver at base or depdt of operations.
3. By purchase in the country.
4. By requisition or seizures.
Relative advantages and disadvantages of each system.
Billeting of troops, with calculations for billeting.
Forage and ration depéts; railway depbts.
The Prussian system of Supply.

MILITARY TRANSPORT,

L. Inland water transport, by means of navigable rivers,
lakes and canals. ’

2. Railway transport, use of railways in war, construction
of military railways,

3. Transport by means of wheeled vehicles.

4. Transport by means of pack animals and human carriers.

Comparison between the different methods, and their
relative advantages and disadvan'tages.

Requisites of a good nilitary carriage; relative merits of
two-wheeled and four-wheeled vehicles, Traction engines.

ORGANIZATION OF TRANSPORT FOR AN ARMY IN THE FIELD,

1. “Regimental transport” of a battalion, regiment of cav-
alry and battery of artillery.
2. “Departmental transport” of different units from bri-
ades to army corps. Organization and oxpansion of the
5ommissariat 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 stagesystem.,

RAILWAYS,

Their value and use for concentration and supply at the
outbreak of war, and for conveyance of troops and stores during
the operatidns. Their influence on supply and the movements
of armies.

Organization required for the working of \railw&ys.
Administrative and executive staffs, Duties of officer in charge
of a station.

Arrangements for forwarding a force by railway. Num-




8, ammunition,
, nutritous pro-
8 per man and
an army in the

\N ARMY IN THE

. of operations.

ach system,
illeting.

vigable rivers,

r, construction

uman carriers.
ds, and their

jtive merits of
on engines.

THE FIELD,
giment of cav-

nits from bri-
ansion of the
L of length of

3 of supply.
ired. lX:hy;an.

upply at the
stores during
e movements

of | railways,
ser in charge

way. Num.

(]

ber of trains that can be despatched in one day. Entraining
and detraining troops. Rate of travelling. Requirements of a
railway station for military purposes.

THE LINE 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 Depdt, and of the “ Road Commandant.”

Railways on the Line of (fommunications.

Foroe required for the defence of the Line of Communica-
tions.

ENOAMPMENTS, BIVOUACS, CANTONMENTS.

Military and sanitary requiremonts as well as principles-
for encampments. Spaces required by different units. For
mations for encampments. Estimates of water supply required
and walering arrangements.

Bivouacs. Prussian system.

Cantonments, Area over which troops ‘ean spread. Cal-
culation as to number ot troops that can be cantoned in a .
town or district, on the march or for lengthy occupation.
Arrangements for cantoning troops and billeting on the line
of march,

MARCHES,

Number of roads to be used by an army; seleotion of
roads ; rates of march ; length of marches; general arrange-
ments for a march ; order of march in proximity to and at &
distance from the enemy:. :

Length of column of route for British divisions and army
corps. Calculations of space required. Considerations limiting
the size of columns that can march on one road. Marching
in ¢ Hohelon.” Framing orders for a march.

EMBAREKATIONS AND DISEMBARKATIONS.

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

Operation of embarking troops and horses. Disembarka-
tion in presence of an enemy, orders for.” Selection of land-
ing places,
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SYLLABUS OF INSTRUCTION IN MILITARY
ART, HISTORY, AND GEOGRAPHY.

ALLOTMENT OF MARKS.

. [ Yearly Examms.hon
. Fo(r)' E‘ Intermediate do }4’100 !
« Entire Course.
& Notes.
4,500 2 | Term Work. 400
© Recitations.
, &
« ( Yearly Exnmmatxon 1, 200 N
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900 1 Eo Notes.
8 Term M. ork 200
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2,500 2 | Term Work. 200
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TEXT BOOKS.
—l0 —

MINOR TACTICS. (Lieut.-Colonel Clery.)

OPERATIONS OF WAR. (Gen. Sir Edward Hamley, K.C.
MG., C.B) ;

INFANTRY FIELD EXERCISE,

TACTICAL NOTES. (Major Douglas Jones, RA)
—0—

Books recommended to be read and sources from which information
may be obtained :
Précis of Modern Tactics. (Colonel Home.)
Great Campaigns in Europe. (Major Adams.)

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

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 "
Russo-Turkish War, (Lt. Green, U, 8. Engineers.)
War in Bulgaria,- (General Baker.)

. D:iily Now;é“()orres‘pondenco of the Russo-Turkish War,
(A. Forbes,)

War in Armenia, (Norman.)
Journal of the Royal United Service Institution,

R. A. and R. E. Institution Papors,

b
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SUMMARY OF INSTRUCTION IN MILITARY ART,
HISTORY, AND GEOGRAPHY. '

TACTICS.

Meaning of Tactics as distinguished from Strategy.

‘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 exporience of recent Wars and the introduc-
tion of modern weapons, showing the nature and causes of the
various modifications. )

Mactical and fighting units of the different arms. Genoral
functions and characteristics of the various arms.

Caleulations of timo aud space occupied in marches and
formations of the three arms, soparately and combined. .

Relations of offensive and defensive in regard to tactios.

Principles of attaclk and defenco.

Principles upon which the present tactics of European
armies are based.

SEOURITY AND INFORMATION.

The measures by which armies obtain gecurity and inform-
ation, 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 en-
emy’s movemonts.

Outposts. Their objects and duties. The composition and
consideration whish affect their strength. Infantry and
cavalry “outposts, separately and combined. Line of resist-
ance. ~ Distance of outposts from main body. Usual sub-
division into sontries, piquets, supports, and reserves; com-
position, relative strength, position, and duties of each, Dif-
forent 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. Thuir 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 ciuses which regulate it. Duties and
responsibilitics of the Commander., Conduct on meeting the
enemy, whether to hold his ground or retire on main %)ody.

Rear Guards. Of two kiuds: 1. To an army advancing.
2. To an army retreating. Their object, duties, strength, and
composition in each care. General mode of aciion of & rear
guard to a retreating army, Duty not to attack but delay the
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énemy. Manner of oceupying positions, 8pecial care required
on the flanks, Withdrawal in presence of the enemy. Gon-
eral disposition on the march, Retiring through ‘a defile,
egree of resistance to be offered by Reay Guards,

Reconnoz’tn'ng. Necessity for obtaini ng ample and accurate
information about énemy, and surest manner of obtaining this,
Importarce of screening movements from enemy. How a con-
siderable force of cavalry would be employed in 8creening and
reconnoitring duties in advance-of an army,  Small recon-
noitring Pparties, infantry and cavalry patrols, their composi-
tion and strength.  Qualities required in commander, ow
information is obtained ; transmisgion of intelligence to the
rear.  Points to be noted in country passed over, Reconnoi-
tring the enemy's position,

GROUND IN RELATION TO TAOTICS.

Character of ground best suited (o each arm.  How nature
of ground affects the view and affords concealment, Danger
of confounding cover, from view with cover from jire, How
nature of ground affects movements, Character of roads, nature
of soil, &o.

W

TAOTIOAL EMPLOYMENT OF THE THREE ARMS,

Principles of employment, of infantry in aotion, both in
attack and defence, odern infantry “fire,

Principles of employment of cavalry in action, Offensive
and  defensive tactics. Dismounted " servige of cavalry,
Mounted infantry,

Principles of employment of artillery in action, The posi.

8 and objectivo of artillery in attack and defence. A ttacl
of fleld intrenchments, Dovelopment of artillery fire, Ty
tioal employment, of machine guns,

Principles of employment of (he three arms in combina.
tion—in attack, in defence, in pursuit, in retreat,

DUTIES AND REBPONSIBILITTES OF A OOMMANDER oF A
MIXED FORCE,

TENDENOY op MODERN TACTIOS,

Prineiples to be kept in view in considering the taoticg of
the future,
OCCUPATION OF PosiTrONS,

Principles on whieh ground should b ocoupied. Re.
quirements of a good defensive position, The occupation of g
position selected as s figld of battle,
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GENERAL COURSE OF AN ENGAGEMENT.

Attack and defence of positions. Night attacks. Coun-
ter-attacks and offensive returns.
INCREABED USE OF PIELD FORTIFICATIONS BY THE ABSAILANT.
Issue of intrenching tools to soldiers has a direct bearing
on tactics. Used by assailant to secure ground won, to
contain defender in position, &e.
~

MARCHES.

Objects and requirements. Pacoe and halts. TLength of
marches dependent on the condition of the men, weight car-
ried. Nature of roads, ete. Length of column. Use of seve-
ral ronds, Importance of accurate timing of marches. Con-
heetion 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. Didtribution of force. Defiles
on exposed flank to be guarded.

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

RIVERS.

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

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

Preparation of materials and assembly of troops. Secrecy
and stratagem necessary, Covering party. Secondary cross-
ings.

DEFILES.

Definition of a defile. Different kinds of dofiles: their
importance. Manner of defending defiles and of conducting &
rotroat through them. Mode of defending and attacking.
Mountain dofiles. Bridges. Fords. Causeways.

HOUSES AND VILLAGES.

Their importance and use. Conditions that affect their
utility in a military sense. Isolated housos and villages form
“tactical points” if in front, on the flank, in rear, or in the
line of a position.

Genoral mode of putting them in a state of deferice,
Importance of exterior line of defence, inner lines and citadol,
Disposition of troops, Positions of artillery.
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Attack of isolated houses 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 theip nhature, extent, position.  Disadvan-
tages attending fighting within g wood,

Manner of putting woods in g state of defence,

i e of woods, and dispositions of the three

Attack of a wood ; disposition of Lroops for attack ; movo.
ments of attacking force withip a4 wood,

CONVOYS.

Different kindg of convoys, either by railway, road or wate:,
ifficulty of'conducting aconvoy. TLength of convoy.  Causey
governing strength and COmposition of egeopt,
isposition of escort on the march ; jtg duties. Advanced
guard, main body, and reay guard.  Conduct jp case of attack,
Mode of parkinga convoy., Convoys by water,
Attacking g convoy. Method of attack,

BATTLES,

. The principles of tacticg illustrated by the study of battleg
at different, periods,

STRATEG Y,

General principles of strategy, objects to be attained by
strategic operations,
ifference between offensive and dofonsive war; advan.
tages and disadvantages of each, ’
Success of strategy dependont on mobility, and the result
of it on tactical success,
The difference in the art of strategy betivoen the Feudal
"period and the present time. How the introduction of stap.
ing armies and civilization_ effocted this change;
Improvement in the art of strategy by N apoleon,

THE THRER IMPORTANT PRINCIPLES oF STRATEGY,

L The “object,” Seloction of objective and theatre of
operations, What generally must constityte the “object,”

2. Base of Operations.  The requirements of g base,
extent, deseription, offects of configuration and  position,
Angular bages, Offensive and defensive bases,

3. Line of Operations, Necessary conditions for a Jing of
operations, Distinction between ginglo ang doublo lines,
Disudvantages of several lines, but difficulty of using one

)
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line. Indopendent lines. Limits of use of a single road for
strategic purposes and advantages of operating by several roads.
Point of junetion of different fractions of an army; danger

of concentrating too near an enemy.
Combined armios operating from divergentbases, and

armies operating on interior lines.
OFFENSIVE STRATEGY.

Sgtfel\sivo strategy classified under three heads:
1. Endeavour to turn a single flank.

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

flank.”
An army throwing itself across the adversary's communi-

cations.
DEFENSIVE STRATEGY.

Diroct and indirect defence. The evils of dispersion in
defensive strategy. The strategical advantage gained by
abanddning & certain amount of territory under certain oir-
cumstances. Employment of retarding forces.

LINES OF COMMUNICATION.

Tnfluence of good communications, such as good roads

navigable rivers, canals and railways oo strategical opera-

tions; also telegraphs.
Necessity of fortified points on the line of communica-
tions. The disadvantages of a long line of communications,

and especially in the enemy’s country.
OBSTAOLES.

Influence of obstaeles, such as mountain ranges dnd rivers,
on offensive and defensive operations, whor theit general
direction is parallel or perpendicular to tho line of gperations.
Iortreeses viewed as obstacles. : !
FORTRESSES.

The effects fortresses have on strategical operations.
The cause 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.

CAMPAIGNS.
The science of strategy illustrated by the study of cam-
paiggns at various epochs. ' \
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GEOGRAPHY,
Special study of the theatre of war of guch campaigns ag
may be selected.  Goeneral study of $he military geography .of
the Dominion of Canada,
N. B.~The campaigns and battles selooted for study are
varied from time to ti

time, and no special toxt kooks are used
for these, original lectures being given. N,

ES84 Y8,

Original ©o88ays on the subjects of instruction will be
required to be written according to the time available,
N. B—In the examinations, as well aq in essays which
may be written on the subjects of instruction, great stress will
be laid on slearness and conciseness of style and expregsion,
legibility of handwriting, and correctnoss and precision in
statement, Allowance will be made for those Residents of the
Lower Provinces who may not be thoroughly acquainted with
tho English language,
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ROYAL MILITARY CO[LEGE OF CANADA.
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SYLLABUS OF INSTRUCTION IN SURVEYING,
MILITARY SKETCHING AND RECONNAIS/
SANCE, AND PRACTICAL ASTRONOMY.
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© ALLOTMENT OF MARKS.
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Nore.—The proportions shown for Drawings, Examinations,
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TEXT BOOKS.

—l0i——

Roberts’s Military Surveying,

Gillespie's Land Surveying,

Notes on Practical Astronomy by Lt.-Col. Oliver,

Deville’s Examples of Astronomic and Geodotic Calculations,

The Canadian Manua] of Survey, r'd

Books recommended for reference,

)
S

Heather’s Surveying and Astronomical Tostruments,

Gillespie’s Higher Surveying.

Clarke's Geodesy.

TLoomis’ Practical Astronomy.

Chauvenct’s Spherical and Practical Astronomy,
The U. 8, Naval Academy Toxt Book on Surveying,
U. 8. Coast Survey ‘Reports.
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SUMMARY OF INSTRUCTION IN SURVEYING,

MILITARY SKETCHING AND RECONNATS-
SANCE, AND PRACTICAL ASTRONOMY.

R, S

dydinarily done by the Cadots is shown
between brackets.)

3rp CLASS.
(OBLIGATORY).
SURVEYING AND MILITARY SKETCHING.

Goneral principles of surveying and map making, The
amount of accuracy expected in a survey dopendant on the
purpose for which %t is made and the time availablo.\. Military
sketches often hurriedly made against time.

Scales generally used, both in military sketches and civil

AUrVeYS.
Coonventional signs and colours used in map making.
Copying plans by tracing, pricking off, squares, eidograph, and

photography.
(Atter a littlo practico in conventional signs each Cadet
makes from memory amap of some piece of country with which

he is well acquainted.)
The neeessity of a preliminary examination of the ground
before commencing & survey.
Description of Gunter's and the 100-foot chain, tho steel
tape, surveyor’s Cross, and offset staff. Relative advantages of
tho two chains. The method of chaining a line, Precautions to
be taken and amount of accuracy tobe oxpected. Allowance for
slopes. Chain gurveying. - Cutting up tho ground into tri-
angles. Necessity of gotting good intersoctions to fix points.
The details of the survey, how obtained.
Mothods of calculating areas. (1) By measurement on
tho ground ; (2) by measurements on the plan ; (3) by division
into squares; (4) by reducing a figure to a triangle; (5) by
latitudes and departures. )
Surveying by tio lines. Chain angles. Perpendiculars.
Various methods of keeping the field book in chain surveying.
Ground problems in chain surveying. Erecting peljpenfi-
culars to a line. Running parnllel lines. Passing obstacles.
Interpolating points in & line. Finding the distance between
points where the intervening space cannot be chained.
" Mothods of .checking a chain survey by measuring proof
lincs and by the test of points that lic in a straight line.




88

(The Cadets are shown how to make and plot g sma]] chain
survey, T "vey and plot g fregh picece of ground,
keoping an g i field books.)

it.

The construction and ygeq of the
matic Compass, Tho adjustments of ¢
of each instrument, Their
tages, The variation of t,
it Fixing points by interpolation,

(The Cadets arg practised in taking angles with the sex.
fant and bearings wiih the compass, and ip Plotting them,
They then make a triangulation of piece of
measured hage i, the sextant, and aftorway,
details by {he Compass and pacing, -cach hq
tained the length of hig pace.

The cadots next mak survey by the compasg
and pacing aloye, ; 0 1Wo oxamination gyp.
Voys—ono with the
t
given acertain number of hours { doi
and the sketcheg being given in o th

Triangles ed oither by the ar
lengths of tho sides,

compass,
In traversing, Restorin
in the variation,

their nature anq use.  The horizonta] oquiva-
@ hand-level ang clinomoter fop contouring g
Definitiong of « Water course,” “watershed "
al.” The different methods of showing slopes
i 18, vertical hachuring, stump
shading, b k. ligh
a little to the left,
host adapted for—th ment on the Oy
e 8cale of shade, ’ Mouming plans on caljgo,
(The Cadets are practiced in copying plates of horizonta]
hachuring in Indian Ink, .
If time allows, instruetion in the use of the Theodolite
and Trangit Theodolite js commenced, )
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28D CLASS.

(OBLIGATORY.)

SURVEYING AND MILITARY SKETCHING (Cont.)
tments, and usos 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 verniors. Repeating angles, Correcting the
angles of a triangle when all three are measured. Methods of
traversing with the theodolite. Plotting the traverse from
menidians 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 of the theodo-
lite in ranging out a base line and reducing the slopes to the
horizontal, Measuring across obstacles (such as wido creeks)
and up to the point immediately under an indccessible object,
such as the top of a church spire. Making a triangulation.
Choico of trigonometrical stations. Plotting the triangles
from the calculated lengths of the sides. Use of the beam
compasses. Kinding the points approximately by plotting the
angles. Finding the relative heights of the stations, taking
into account the allowances for curvature and refraction.

Mothod of plotting by means of rectangular co-ordinates.
Proving tho accuracy of a traverse by closing it on a known
point. ~ Proving a traverso by eastings and westings and
northings and southings.

Making scctions by the theodolite.

(The Cadets are practised in taking angles with tho theo-
dolite and in running a traverse. Thoy afterwards plot a
traverse from~tho field book, and also a given triangulation
by the method &f -ordinates.)

How to check a triangulation by calculating the same
side from differont triangles. Measuring a base of verifi-
cation. Methods of filling in the details of a triangula-
tion. Plotting a triangulation on a large scale. Ex-
pansion and contraction of papor. The scale to bo laid
down on the paper. Plotting on different sheets. Tow this
is done by means of the ealculated co-ordinates.

Principle and usos of the plano tablo. The stadiameter.

(Survey with the chain and plane table.)

Problems in dividing up, parting off, and laying out land.

The rogulations contained io the Dominion Manual of
Survey.

(The Cadets arc practised in copying models of hills, put-
ting in the slopes by horizontal hachuring, first in pencil and
then in ink.  They are afterwards given a contoured plan of &

The construction, adjus
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convenient pieco of ground Which they take out and ht;chure
by scale of shade, Those who are sufficiently oxpert practise
shading in brugh work, -

The Principles of laying out roads with roforence to the
gradients, ’

The methods of laying out railway curves,

'he principles of levelling, with the corrections for curva.

tive and refraction, Construction and adjustments of the dif-
- ferent “kinds of level

- The water leve] and reflecting level,
Forms of field boolk used.

(A traverse is run With tho transit theodolite and a section
of it made by levelling.)

Surveying without instruments,
(Examination survey of a piece of ground without ingtry.
ments,) . -

PRACTICAL ASTRONOMY,

Elementary facts of astronomy, Apparent motiong of the
-heavenly bodies, Theisoasons, Shopt description of the solar
System, with a fow faots gy to distances, - The celestial globe,
whe  principal northern constellations, Explanations of
the ordinary astronomical termg, The co-ordinates—enm.
ployed.  Altitudo and azimuth, Latitude and léngitude.
Declination and right ascension, Difforent methods of reckon.-
ing time, iland astronomica] time. To convert one into
the other. Apparent solat, mean solar, and sideres] time;
reason of the difference between the two first. The equation

of time,
© 8oxtant and artificia] horizon, How to

Use of the larg
measure the altitude of g heavenly body, both by the natural

and artificial horizon, Corrections to be applied-:—dip, refrac.
tion, parallax, semi-diameter,
Tho Nautical Almangc,
Simplo interpolation, Correction for-
angles. " Numorica] ©Xpression of hour an
Time at difforont meridiang,
meridian into

meridian, i
a given meridjan,
meridian to find {h Finding the time b,
equal altifudes of "~ From an obgerved altitude of
a heavenly body t

o find its hour anglo, and thence the local
mean time,

1o find
altitude.
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To find the azimuthof a heavenly body from its observed
altitude. "

Methods of finding the meridian and variation of the.com-
pass. 1. By finding the instant the pole or other star is on the
meridian, and observing it ; the' instant beingyfound either
from the Nautical Almanac or from ifs being observed in’the
same vertical plane with certain other stars.

2. By equal altitudes of a star. ;

3. By the greatest elongation of a circumpolar star. ’

4. By transits of high and low stars.

5. By the sun’s azimuth.

Finding the latitude by th}u meridian altitude of the sun or
a star. ‘

Finding the longitude by differences of local time ; the
difference being aseertained either by signal-.or electric
telegraph: .

Sun dials, both horizontal and vortical.

Praetical examples of the above problems, .

All astronomical observations with the theodolite to be
ropeated in reversed positions of the telescope:

+The Canadian method of laying out public lands. .

(The cadets have to work out gbservations for time, lati-
tade and azimuth, using both soxtant and trinsit theodolite.)

MILITARY RECONNAISSANCE.

Necessity of reconnaidiances. General and special recon-
naissances. 'The former usually made in poace time to ascer-
tain all points necessary to be known in'case of war; such as
climate, topography, inhabitants, supplies, transport, fortresses, .
armed strength, &c. Special reconnaissances always required,
and any officer may have to make them.L Maps of a ‘country
generally on 100 small a scale and have to be enlarged, and
details inserted. Besides, maps do nof® 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. Thercfore a report must
always accompany the sketch.

gcales used for the sketches. 4

Reports to bewritten on foolscap with half margin.

: Maps to be enlarged in preference to making a triangu-
ation, ;

Pencil work to be neat and clean. TUse of colored
chalks, Different kinds of special reconnaissance. Roads,
railways, rivers, woods, positions, encamping ‘gronnds, distriots.

Road reconnaissances.—Made either on foot or on horse-
back. A note book may be used and the work plotted in tho




evening. A few bearings taken and d
time occuﬁiod in traversing them.
Points to be specially observed. Fo

by villages and towne,
EBaitways.~Points to be noted:

Rivers.~Points to be noted : De
liability to floods, bends, fords,
&o.

Woods.—Points to be noted:

Positions.—Both offensive and defensito: Their sélection.

(The following reconnaissances are generally made by
the 2nd clags! 3

1:* A rapid pexicjl sketch, with roport, of some convenient
ground, such ag thzgmnks and

2. A rapid pendil sketch,
of road. o P
3. A faff dopy of No. 2 in ink and colours.”
4. A moro oxtended road reconnaissance,
report on any tactical positions it passes.
5, A sketch of a defensivo position in sections, each Cadot
taking a section.
6. A rap

with report, of about four miles

with a special

id sketch of a piece of coun

. B:—Any work left unfinished in
plbted in the 1st Clags,

try in sections,)
the 2nd Cluss is com-

&

IsT CLass,
(OsBL1GATORY.)

RECONNAISSANCE (Cont.)

Selection and laying out of camping grounds. Points to
be considered.

(A pieco of ground on whink to enca
selected by each Cadet, and a plan of th
sent in.)

(Selecting baso linos and stations for an extensive trian-
gulation.) .

(Extending the ordnance maps of the district round
Kingston.)

Reconnaissances of districts,
reconnaissance plans made by di

(An extended reconnaissan
available.)

dr

mp a given force iy
8 camp, with report,

how earried out, Combining
fferent individuals,

co of country, if transport is_

Iind of the Obligatory Course.

L

istances judged by the
Rates of a horse's paces.

rm of gketch and report.
Estimate of accommodation afforded

pth, rapidity of current,
bridses, boats, banks, islands,

islands of a portion of a river. -
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IsT QM&B.

(VOLUNTARY.)

{ GEODESY.

‘Meaning of the word Geodesy.”  Thetrue figure of the
earth an oblate spheroid. Methods by which this hus been
roved. Measurements of arcs of the meridian at ditferent
atitudes. Pendulum observations. Abnormal deviations of
the plamb line; How caused. Method of detecting them.
Definitions of “compression,” « gocentricity,” ** 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 terrostrial spheroid, the: normal

terminating in the axis, and the radius 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.

Geodetical operations. Mapping a country by triangula-
tion. Laying out the earth’s surfacé in certain figures and
tracing them onghe ground. Expanding a triangulation from
a measured basé: Primary, secondary, and tertiary triangles.
The usual size of each. Well conditioned triangles. Bases of
Verification. Examples of the latter. Networks of tri-
angulation. Tntersecting chains of triangulation.

‘Account of the measurement of certain celebrated buse
lines, The different means and materials employed. Dess
cription of the American compensating bars. Bases for small
surveys measured by steel tajes or pine rods.

" Preliminary measurement and levelling of a base line.
Division into sections. Permanent monuments. Correction
for changes of temporaturo of rods. Reduction of inclined
rods to the horizontal. Distanc: across a creek or other
obstacle: The broken base; Measuroment of bases by sound.
‘Astronomical base lines, Reduction of the: buse to the sea
level.

Triangulation. Selection: of stationssy, Size of the princi-
pal triangles in various triangulations. . Signals for flat coun-
tries. Stations to be-selected so that they can be: observed
from, as well as to. Various forms:of signals: tripods, poles,
polished cones and hemispheres.  Scaffoldings, towers, station
marks, The heliograph: * The electrio light. The latter used
successfully at very great distances. ' Lamps.

Mbasuring the angles. . Instraments employed:  Various
gizes of” theodolites. Repeating and: roiterating theodolites.
Comparison between them. Method of repeating an angle.

o reduce a measured angle to the centre of a station.
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Correction for phase of signal,
to the horizonta plane.

Caleulation of the sphepical oxoess.  Correcting the
observed angles of g triangle: Calculating the sides of the
trianglés. Legendre’s theoyem.

Reduction of a differonce/of latitude on
.corresponding differgnce of latitude on the
of which is equal to the nofmal of the sph
latitude,

Calculating the $atita s, longitudes, and azimuths of the
points of triangulation, t king into a the ellipticity of
the earth, The converg y . Co-ordinates of
the points of a trian p

meridian and &
perpendicular to it,

Given the latitude gnd longitude of two points to find
their distance and the azifnuth of the line joining them ; given
the latitudes of two pointk and the azimuth from one point to
the other, to find their d tance ; given the latitude of a point,
the azimuth from this point to another, and the difference of
their longitudes, to ﬁm}) the distance between tho two points,

Geodesic lines.

To find the area comprissd
two parallels (spherical solution ).

To find the offsets to g parallel of latitade,
Deville's method of solvin
T

To reduce an inclined angle

the spheroid to the
sphere, the radius
oroid for the mean

between two meridians and

running a'line to correot it by azimuths4 to la,
on the ground; to lay out a p
by offsetas.

Methods of delineating
The orthograRhic, Stereographic, central,
and ordinary polyconio projections,

Trigonometrical levelling by reciprocal zonith,distancey;
bgﬂ the zenith distance mea
obse

sured at one station; by the
rved zenith distance of the sea izon,

To determine the co-efficient of terrestria] refraction from
reciprocal zenith distances,
he 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 cempression of the earth. Kater's reversible pen-
* dulum,

t a figure
arallel of latitude by chords and

a spherical surface on g plane,

globular, Mercator's,
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SPHERICAL ASTRONOMY.

To find the hour angle, zonith distance, and -parallactio
angle of a given star on the prime vertical of a given place.
Differential variation of co-ordinates. Interpolation by
. gecond differences. To find the Greenwich time corresponding
to'a given right asconston of the moon on & given day. Inter-
olation by differences of any order.

Star Catalogues. = R
Parallax—To find the equatorial horizontal parallax of &

heavenly body at & given distance from the centre of the
earth. M

To find the parallax in altitude, tho earth being regn.rdod'
ag a sphere. General laws of refraction. Astronomical refrac-
tion. - Tables of refraction. Dip of the horizon. Semi-diame-
ters of celestial bodies. Reduetion of observed zenith distances
to the centre of the earth. :

Finding the time by meridian transits.

To find the correction for small inequalities in the altitudes
when finding the time by oqual altitudes of a fixed star. Effect
on the time thus found by errors of latitude, declination, and
altitude. Effect of errors in the data upon the time compu [
from a single altitude. . —~

Time of rising and setting of stars.

Finding the Tatitude By reduction to the meridian when
the time is given. To reduce an altitude, observed a&: given
time, to the meridian. Latitude by circum-meridianal altitudes.
Tiffect of errors in the time on the latitude thus found. Lati-
tude by the transits of a star over the prime vertical. Long-
tude by portable.\ohronometem. Chronometric expeditions -
. between two points. !

TLongitude by moon oulminations.

General description of the method of finding longitudes
by lunar distances. ;

. Finding the merjdian line by single altitudes, Meridian
by the angular distd#ice of the sun from any terrestrial object.
By the azimuth of a starata given time. Moridian by transits
ofv two stars, one near the pole, the other as far south a8
possible: Meoridian by_transits of two circumpolar stars of
about 12 hours difference of right ascension. Meridian by the
guperior and inferior transits of a circumpolar star. .

ASTRONOMICAL INSTRUMENTS anp PRACTICAL ASTRONOMY.
/

The telescope. Magnifying power and field of view.
Brightness of images and ‘intensity of their light. Spherical
and chromatic aberration. Achromatic eye-pieces. Di nal
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eye-pieces, To measure the magnifying power of g telescope.
measurement of angles and arcs in goneral, Circles,
Micromater, The vernier. The reading micruscope? Errop
runs.  Hocentricity of graduated circles. To find the
eocentricity, % ; !

" The filar micrometer, To find the angular value of a
revolution of a micrometer screw. The level, Instruments
for measuring time, Chronometers, Winding. Transporting.
» Correction f%r temperature, Comparison of chronometers,

Comparison b coincident, beats, .

Clooks., The electro-chronograph.
‘The, large Sextant.  Adjustments of the ind
horizon, glags, and telestope, i‘ i
Metfxod of observing
The simple reflecting circle,
he re eating reflecting circlo,
The prismatic refleoting circle and sextant,
he. transit instrument; its general formulag,
the hour angle of 5 8tar on a given thread of the
trapsit, ingtrument, inea given position of thy rotatien axis,
The transit instrument in the meridian, .
—Approximate adjustment in the meridian, Its equationg
in the meridian. Thpead intervals, Reduction to the' middle
thread. i . The level
imati i azi coflstant,

, moon,
un obsery

The meridian marl, Personal equation, Personal goale,

Detormination of the geographical latitude by a transit
instrument in the Prime vertieal, :
~  Approximate adjustmant; in the prime vertical, °

To find the latitude from the observed: time of transit of g
given star over g given thread. east and west of the meridian,
the, rotation axig being, in the same position at both observa%

ng, : s

To find: the latitude when the instrument is reversed' ho-
t‘we{:n‘ the east,and west transits of the sgame star on the same
night. g
p To find. the latitude from the observed transitg of a star
over the prime vertical east and west of the meridian, when
.ﬂwins&mmenh is reversed at each transit; between. the. observ-
ations of the star on Opposité sides of the prime vertioal—
Strave’s method.)

The;altitnde and azimuth instrnment,

The zenith telescope,

Tulcott's method olf, finding the latitude,

e

cation ¢
D¢

probab
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The correction for level.

- telégcope. | Reduction ;,‘0 31112 meridign. 1. I

I | » : athe ivisi 1 vel. %
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i the byt table transit instrument as a zmwmum s
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| » n ; ;

fn:‘t,lrlli:ngnt: probal?lu error (without<lemonstration.)
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN GEOMETRICAL
DRAWING AND DESCRIPTIVE GEOMETRY.

ALLOTMENT OF MARKS.

Marks available for the entire course.
GEOMETRIOAL DRAWING,

—— Yearly, 220
Obhgawry - Examination. § 1ptermediate, 120
Notes, exercises and

drawings,
Yearly, 240
Intermediate, nil
‘( Notes, exercises and
drawings, N

Term work,
Exummuhon.

Voluntary
iTerm work.

DESORIPTIVE (GEOMETRY.

A Yearly, 100
Bxamination, { Tutermediate, 100
Notes, exercises and

drawings,

O.bhgatory,
Term work.

Intermediate,
Notes, exercises and
drawings,

Voluntary,
* 2,600

{Examimtion, Yearly, . lggg

Term work. {

4th Class.

(GEOMETRICAL DRAWING.

Obligatory, Examination, {Intarmedlate,
500 Notes, exercises

Term work. drawings,

Yearly,
Voluntary, [Exammatmn, Intermediate,

Notes, exercises
L 1Term work, dn’wmgs,




100

3rd Olass,
GEOMETRIOAL Drawing anp Dmsom’pmv;

GEOMETRY,
" [
Oligatory, |

D. G. G.D.
_— Yoarly, 100 -+ 100
(I,,c?,‘,’giug Hxamination, { Intermediate, 100} 800
100 for re-

visionin ot
Geometri- Term work, N(()ites, ‘:xexclses and} A 200
cal draw- ~drawings,

: For the
ing.) ™ o 1
ination. [ Yearly” 2 500 drawing no
Voluntary, { Bxamination, Intermgdiate, Nil 5oo notes.
1,000, ! Notes, exerciseg and The tex
) L Te_x‘m work, . draingg, ‘ five geomets
2nd Class,

ing,” by G
QDEBORIPTIVE GEoMETRY,
Obligatory............

cssee SOttt sestentenennng,,

J—— Heathe
¢ e Yearly Tdgar a
Voluntary, Exammstlon, I‘?termgdiate, . * Wfolle‘
otel i )

1,600 Term work, o :;vmegx;rclses J )

: De Rhe

* Only tb
quoted,
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@.D.
100
100 } 300

ind } LP)

500 n
Nil 500

nd
500

TEXT BOOKS,

For the obligajory part of the courses in geometrioal
drawing no text book isused ; its place is supplied by written
notes. ‘ .

The text book in use for the voluntary course in descrip-
tive geometry is “ Practical Geometry and Engineering Draw-
ing,” by 6. 8. Clarke, Lieut. R. E. S

Books recommended to be read:*‘
Henther's Descriptive- Geometry, Weale's series.
Fdgar and Pritchard’s Soli qr Descriptive Geometry.

Woolley’s Descriptive Geo etry.
Do Rheim’s Geometrical-Drawing.

;g)nly those books, at present in the Library at R. M. 0., bave been
quoted.,
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SUMMARY OF THE COURSES OF INSTRUCTION
IN GEOMETRICAT, DRAWING AND
DESCRIPTIVE GEOMETRY. .
Geometrical Drawing.—Only simple  constructions are
aﬁtonepted in the Obligatory ‘part of the course, those for
the

oluntary part are morg difficult. The course ig through.-
out designed ‘so ag to teach ease,

acouracy and neatness in
drawing with instruments.

Métlwd of Instn_wtz'on.

n s carried
ion. Fair no

GEOMETRICAL DRAWING,

OBrIGATORY. i

General rules for the use of instr
use of ordinary,

. Printing plate, :
+ To bisect a finite straight line. To draw perpendicularg
-and parallols to g given straight line,
IIL To biseat g given angle,
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through a given point o the intersection of two given straight
lines, this {ntersection being unattainable, To plot an anglo
by means of & table of natural gines. To plot an angle equal

to a given angle. To divide & finite straight line into

equal parts.

IV. Ordinary scales.

V. Comparative scales, diagonal scales and verniers.

V1. To draw a circle of given radius to pass through two
given points. To draw a circle to pass through three given

oints. 'To inscribe & circle in a given triangle. To draw the
gegment of a circle, subtending & given chord, and containing

a given anﬁle.
raw a tangent to a given circle, To draw &

VIL Tg
tangent tb two given circles, To draw circles tangent to given

straight lines, various conditions.
VIIL. To draw circles tangent to given ciroles, and gtraight
lines, various conditions.

IX. To find a fourth, third, or mean proportional to given @
finite straight lines. To divide a given finite straight line in

extreme and mean ratio.
X. To reduce an irregular rectilineal figure to & triangle of
equal area. To ingeribe a square, regular pentagon, or hexa-
gon in a given circle. To draw the same regular polygons,
given the length of side.

XI. To inscribe & regular polygon of any number of sides
in a given circle. To draw a regular polygon of any number
of sides, given the Tength of side. To circumseribe & regular
polygon of any number of sides about & given circle. To draw
a fignre similar to 2 given irre ular figure, given the pro-
portion between the sides. To draw rectilineal figures of
given ares (explanation only).

XII. To draw an ellipse given the major and minor axes.
To draw an ellipse given two conjugate diameters. To draw &
tangent to an ellipse. To draw & normal to an ellipse.

X111, Geometrical -figure.

X[‘V. “ [{3

EXEROISES.—V

arious exercises to teach use of instruments.
Laying flat washes of colour.

SupsEoTs For EXAMINATION,
December—From beginning up to Plate V.
‘March—From Plate YV to Plate VIIL
June—The whole course.

VOLUNTARY.

Explanation of the problems contained in the plates,
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Of the above explanationg,
llowi

IIL The
18  ligt of the plates :— on any play
To draw tangen to 5 parabola, multiplied

To draw g tangent to gn hyperhola, straight lin

XV C0 dx:aw ve:iriouq loci,
+ YOpying a drawing,
XIX. [:“Y g “« 5
XX

i “« “« . 1. To fin
The drawing for, Plgtes XVIIL XIX ang xx will be pring;. from its ?i%
Pally partg of machinery, anqg will sométimeg be coloured, 2. To f
IXEROISES,—Nj], round lir
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LIL. The length of the projection of any finite straight line
on any plane i8 equal to the length of the finite straight line
multiplied by the cosine of the angle of inclination of the

straight line to the plane.

Fundamental Problems—1 t0°23. -

1. To find the elevation of & point, on any given ground line,

from its figured plane.
9. To find the elevation of a given straight line on any

ground line. Corollaries: (a) To find the true length of &
Znite straight line, (b) To find the inclination of a given
straight line.

3, To find the figured plan of
The angle of inclination, (b) The true I
onco of level between two points.

4. To find the vertical trace of a pla
parallel to the goale of slope. Corollary.

inclination of a given plane.
5. To find the soale of slope of a plane of given inclination.

Points fulﬁllih%\eonditions. .
6. To find théponditions that a point may lie in & given
gtraight line,

7. To find the,

plaue.
Straight lines fulfilling conditions.
8. To find the conditions that & gtraight line may pass

throuffh a given point.

9. To find the conditions that & straight line may be parallel
to a given straight line.

10. To find the conditions that a straight line may lie in &
given plane, -

11, To find the conditions that & straight line may be

parallel to & iven plane. ;
12. To find the conditions that & siraight line may be per

pendicular to a given straight line.
13. To find the conditions that & straight lino may be per-

endicular to a given plane.
14, To find the conditions that a straight line may pass

through a given point and have a given inclination.
Planes fulfilling conditions.
16. To find the conditions that & plane may pass through a

given point.
16. To find the conditions that a plane may pass through

two given points, or, contain & given straight line.
17. To find the conditions that & plane may be parallel to a

given plane.

a straight line, given; (@)
ength and the diffor-

ne on a ground line
To find the angle of

ditions that & point may lie in & given

D
N
©0
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18. To find the onditions that 4 Plane may bo Pparalle] to g
given straight linﬁ
19. To find the nditions that g plane may be Perpendicular
to a given straight line,
20. To find the conditions that 4 Plane may pe perpendicular
to a given Pplane,
L To find the
8iven point may hgy

conditions hat g plane
rinciple of "«

bassing through 4
VO & given inclinagion,
their true form :

Cconstructing ” op exhibiting plane figureg in
22. By ‘findin

g the true lengths of the sides and diagonals,
23, By « turning dowp, » into the horizonta] Plane,
Combination o

of the above for the Solution of the following prob-
lems : 24 ¢9 43,

d a plane passing through three 8iven pointg,
find a plane passing through tywe intersecting

straight lineg,
27. To find g
straight line ;
o find

plane of given inolinatjon containing a given
28, T,

8180 when parg|Je] to a given Straight line,
a plane containing g giyepn straight line, anq
Perpendicular to .4 8iven plane,
roblems on intersectiong :
To ascertain Whether two given lineg intersect,
30. To find the intersection of tWo given planog,
81 To find the intergep; of a straight line and a plane,
roblems on measurement, :
32. To meag

ure the angle contained by two intersecting
straight lineg,
" 33, To measure the angle of inelination ¢
a plane,
134 To measure the dihedra]
35. To measure the
Problems relatin to ground
36. To find the Plan of

line of given uniform iuclination,
riging up the face of a hill,
37. To find

the intersection of a plane with ground given by
its contours,
38. To find

f & straight line to

angle containeq

by two planes,
distance between t

Wo parallel planeg,

89, To q

the intersection of a straight Jine with ground
given by jtg contours, . >
etermine plane cont.a.iningagiven straight line
and tangent to \one hill,

40, To det
ent to two h
41, To det:
iven |

o :z.g o find
(a) Tok

(b) To'l
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40. To determine a plane containing a given point and tan-
ent to two hills.
41. To determine the most commanding hill with reference
to a given point.
42. 'Wo find the planes of defilade for a work.
(a) To be defiladed from one hill.
(b) To be defiladed from two hills.
Fa1r Notes,—On the whole of the above subjects.
Prares.—The following is a list of the plates :—
1. Problems, variouns.
. TI. Contoured field work.
111. Problems relating to ground.
Exrroises.—Numerous problems to be drawn in pencil, &
written explanation of process to be given.

SUBJECTS FOR KEXAMINATION—
December—From beginning to problem 23 inclusive.
March—Problems 24 to 36 inclusive.
June—The whole course and revision of obligatory course
of geometrical drawing.

VOLUNTARY.

Definitions- of the terms required by tiwo-plane method«
(Clarke pp. 13, 16 and 21.)

Notation. (Clarke, p. 13 and notes.)

Theorems. (Clarke, theorems 1 to 26.)

Fundamental Problems.—Adaption of the two-plane method
to the fundamental problems given in the obligatory course,
The following additional problems will be adapted to both
methods :—

44. To find the conditions that 4 straight line passing
through a given point in & given straight line may make a
given angle with this straight line.

45. To find the conditions that a straight line passing
through a given point may make a given angle.

46. Mo find the coudition that a plane passing through a
given point in a given straight line may have a given inclina-
tion to this straight line. }

47. To find the condition that a plane may pass through a
given point and make given angle with & given plane.

48. To find the horizontal and vertical traces of a cone, the
position of whose axis, and the angle at the vertex of which
are %iven. (This problem is required for the solution of
problems 44 to 48.)

Application of the above problems to the solution of prob-
lems on straight lines and planes, and to the projection of plane-
figures, (Clarke, chapters IT and III.)
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Translation of the Indice method into the two-plang
mothod and pice versa, (Note,
Fam Norgs.—of such matter ag jg ot given in text-book,
LATES.—The following is 4 Jjgt of the plates ;—
IV. Problemg relating to straight lines anq planeg,
V. Problems relating to plane rectilinea) figureg,
Problemg relating to plane curved figures,
XEROISES.— Varioug problems workod og¢ in pencil,
SuBigors wop ExAMINATION.—Thel'O will only b one
. ‘©Xamination, jn J une, comprising the whole of the course,

—

2ND CLASS,
DESCRIPTIVE GEOMETRY.V
VoLunrary,

Projection of Solids, (Clarke, chapter V) Description of
the most ugya) solids, rojection of'solids in simple positions,
Proof that Whatever be the q blem resolves itself
into the following : [, find the Projections of 5 solid given
the plane of one face and the position of ap edge lying in that
face’; solution of this problem anq hence : Projection of solids
in any position., (Notes.) Projection of right cylihders and
cones. (q) n the position of axis is given, (6)™ ‘When
the inclination of Plane of bage i given.  Projection of helices
on right cylindeyrg and cones, and hence Projection of orainary
screws, Contouring a solid, (Note.)

Section of solidg by planes, (Clarke, chapter VL)

IuLerpenetration of solids, (Clarke, chapter V[T

ovelopment of surfaces, (Clarko, chapter VIL)
Tangent planes to surfaces, such ag tphores, Cones, oylinders,
and surfacey of revolution. (Clarke, chapter VIIL)
rojection of curveq surfaces tangent, ¢ euch other, (Note,)
etermination of shadows, (Clarke, chapter IX,) -
0 dotermine which faces of &.8urface, boundeq by planes,
are in shadow, anq which in light.  (Note.).

Isometric projection, (Clarke, chapter XIL) .

Perapective Projection— Definition and use. Definjtion of
Owing terms ; Object, vertex, p) 06 of projection,

a
0 8how that the Perspective projection of any point ‘can be
obtained from g orthograp d

08raphic projectiong,
8pecial case where there are Systems of paralje] straight lineg,

Vanishing point. Comparigon of this method With the ordinary
method, (Notes.)
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Far Nores.—Of such matter 88 is not contained in text-

book.

Prares.—The following is a list of the plates:—
VIL Interpenetration of solids.
VILIL. Shadows.
IX. Isometric projection.
X. Perspective projection.
Exrrorses.—Various problems solved either by the Indice
or the two-plane method.

SuBsEoTS FOR EXAMINATION—
. December—Projection of solids.
‘March—Section of solids by planes.
solids. Development of surfaces.
June—The whole course of Descriptive Geometry.

Interpenotmtion of
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF "INSTRUCTION—FREEHAND
DRAWING AND ‘PAINTING. ,

ALLOTMENT OF MARKS.
Total,

Obligatory .c.covmsmminne wene 2,600} 3,500
)

Fir entire courss {Voluntary..................... 900

4th Class.
0BL1GATORY—300 MARKS.
Drawing from copies and Examinations. (Annual,) 100e
objects. Term work, 200.
/ 3rd Class.
OBLIGATORY—400 MARKS.

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

. VoLUNTARY—100 MARKS.
Painting from copies, objects and nature......Term wark, 100.
b 2nd Class.
OBLIGATORY—800 MARKS.
Drawing from copies,objects Examinations, (Annual,) 100.

and nature, Term work, 400.

inti ; Examination, 50.
Painting from copies Term worlk, 280,

VoLuNTaRY—300 MARKS,

Drawing from copies,objects } Torm work 206
and nature, !
Painting from copies,objects | mo.m work, 100
and nature. ’
1st Class.
0BLIGATORY—1,100 MARKS.

Drawing from objects and ( Examinations, (Annual,)) 100.
nature, Term work, 500.

0
Examinations. (Annual, 100.)
* 1 Term work, 400.

VoLunTARY—500 MARKS.

Drawing from objects and nature...... ....Term work, 200,
Painting from objects and nature... .Term work, 300

Painting from copies

/




TEXT BOOKS USED.

—

3 Ko
Burchett’s Porspective,
Redgrave’s Catechigm on Colour,

Warren's Artistio Anatomy of the . uman Figure,

do do do

Merrifiold’s M,
Model Drawing,

Horse,

anual of Light anq Shade, with reference to

Green's Sketching from Nature,

BOOKS RECOMMENDED TO BE READ,

Bonomi'y Proportions of the Human Figure,

Ruskin’s Modern Painters, Publishers, C. Rob
don, W.C

inson, [,on.
.; Smith & Elder, Long
York, U8,

o8, or Wiley & Song, Now

Ruskin's Stones of Venice. Publishers, ¢, Robinson, Top-
on, W.C.; Smith & Elder, London, or Wiley & Sons, New
York, U.S,

J. D. Harding's Principlos and Practice of Art, - Chapman
& Hall, London,

Field’s Chromatography. Winsor & Newton,

'sum}lé

Prelimina
Freehand
and models.
Freehand «
and orname
Shading f
Shading f
Time ske!
Drawing
outline.
Drawing

(Obligats
eral drawin
(Volunta
applied des
(Volunt{!
muscles wi
(Obligat
from the ¢
(Obligat
cast in Mo
(Volunt
flowers or
(Obliga
of the Pr
compOBltl(
coloring.

Paintin,
oopies anc
ime st




eference to

son, [.on-
!DDE, Now

‘on, Lon-
00, New

’hﬂpman

113
SUMMARY OF INSTRUCTION, FREEHAND
/ DRAWING.

GrapE 1.—(OBLIGATORY).

Preliminary courses in linear perspective.

Treehand outline drawing from copies of ornament, objects
and models.

Frechand outline drawing from the round models, objects
and ornament. '

Shading from flat examples or copies.

Shading from the round or solid forms,

Time sketching and sketching from memory.

Drawing the human figure and animal forms from copies in
outline. N

Drawing flowers, foliage and landscape details from{mtnre.

GRADE 2.

(Obligatory). Practical application of perspective to gen-
eral drawing—landscape, arc itecture, &c.

(Voluntary). Studios of historic styles of ornament and
applied design. .

(Voluntary). Drawing in & given time the bones and
musoles within the outline of the antique figure.

(Obligatory). Drawing the human figure and animal forms
from the ¢ round.”

(Obligatory). Painting from flat examples and from the
onst in monochrome and colour.

(Voluntary). Painting direct from nature in water colour,
flowers or still life, landscapes and views of buildings.

(Obligatory). This dgrado to embrace a general knowledge
of the principles an ractice of art, i, light and shade
compositions, science 0 color and principles of harmonious
coloring.  _

GRADE 3.—( VOLUNTARY).

Painting the human figure or animals in water-color from
copies and from nature.
ime studies from the living model,
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ROYAL MILITARY COLLEGE OF CANADA.

P

SYLLABUS OF INSTRUCTION IN ENGLISH
LANGUAGE AND LITERATURE.

ALLOTMENT OF MARKS.

For Entire Course.

PRSI

Obligatory, Examination (Ax.munl)

Voluntary, § merm Worki..eos Sraseeaie

Fourth Class.

tion (A 1).eeeenarensannses
Ogtar, |

Third Class.

Obligatory, {%zxxwg?n (Annual)....

Second Class.

Valntary, { B e

First Class.

( Examination (Annual).cecssscesssees . 300
Voluntary, { merm Work . 400

>




BOOKS RECOMMENDED TO BE READ,

————

Earle’s « Philology of the English Language,»

Marsh's « Leetures on the English Language,”
Max Muljers « Science of Languago,”
Mostzner’s « English Grammap,”

Taine's « English Litemtl;re."

Bain’g « English Rhetoric ang Composition,”

Practice i
grammuﬁc&l
the Obligato
criticisms of
course of th

Seerion T

Seorion IT

Sgorion 11

SEoTION

SEorIoN ]
Seorion I
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SUMMARY OF INSTRUCTION IN ENGLISH
LANGUAGE AND LITERATURE.

[

Practice in writing letters, reports and essays, and aleo in
grammatical and critical oxercises, form an importunt par:
the Obligatory course of the 4th and 3rd Classes, Lssays und
criticisms of & higher ovder form a portion of the Voluntary
course of the 2nd and st Classes. g

47H OLAS8S:

(OBLIGATORY.)

georon L—On tho philological relations of the English
language.
Spomion I1.—On the historieal changes in the English

language.

(1) Fgrom the inflected form in Anglo-Saxon.

(2) Through the influence of Romanic and other
languages.

Sgorron 1IL—On composition.

(1) Philosophy of style.

(2) Formation of sentences.

(3) Figures of speech.

(4) Different style of writing illustrated by read-
ings frum various authors, viz. :—Addison, *
Macaulay, Johnson, Alison, Sir James
Stephens, Carlyle, Helps, Ruskin.

(5) Formation of & good style considered as nar-
rative ; Descriptive; Didactic.

3rD CLASS.

(OBLIGATORY.)

SgomoN  I.—Poetry—different kinds:
(l%Epio; (2) Lyric; (3) Didactic.
Sgorion II.—Different motres.
Srorion TTL—Critical - examinations of poetical works :—
Scotts “Lady of the Lakes” Tennyson’s
«Princess;” Byron's “ Manfred;” Shakecpene’s
“ Hamlet."
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2ND AND lsT CLABBEB.

(Vownmny.)

SEorIoN: L—Early Bnglish—Sponeery <. Fae
ook T; Chaucer’s « Cantorh
Prologue,
Seorron IL—(1) Anglo-Saxon Grammay,
(2) Béowulf,

-\\ x

—
NorE.—Cade 15t Olagses Who are gt any time rg; rted
"rofessor: nt in know] dge of En, 1ish may be repalred
asses the Practice of the obllgutgory course of 0 4th
O marks will, however, be awarded for the lower course

es.

rie Queen,”
ury  Tales,"”

Marks
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ROYAL MILITARY COLLEGE OF CANADA.

s SYLLABUS OF INSTRUCTION IN FRENCH.

pa——

ALLOTMENT OF MARKS.

For Entire Gourse (Obligatory)...........3,000.

S

4th Class.

§ Examina.tiona...:..........200
Marks (Obhgat.ory).....ﬁoo {Notea and Revitatiofis...300

3rd Class.

. Fxaminations .. cseseses s 280
Marks (Obligatory)-.--600 { e and Rocilations.«.350

2nd Class.

800 Exnminatione..............3u0
- Notes and Reoitations...450

Marks (Obligatory). .-
1st Class.

. ! Examinations..............500
Marks (Obhgam\'Y)---l’Ooo {Not.es and Recitations....600
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French Classics, Gustave Masson,
Horace, Corneille,
Cinna do
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ce, Karcher,
les XTT-par Foltaiva..
Frederick the Great, by Lorq Maocaulay,
Le Page's « French Master fop Beginners,”
do

“Petit lectour dog colleges.”
do

“Juvenile treasury of Freno, Eonversation."
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SUMMARY OF COURSE OF INSTRUCTION IN FRENCH

s

Grammar; reading ; dictation ; exerciges for translation from
French into Englisb, and English into Fronch ; vocabularies
and conversational lessons; comparison of the most - usual
French and English idioms.

The exercises 'are graduated in difficulty, according to the
ability of cadets.

Special importance {s attached to the acquisition at an early
stage of the knowledge and correct pronunciation of the sen-
tencos, most ordinarily employed in conversation.

A complete course of literature is also given for those who
sufficiently understand the French language.
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ROYAL MILITARY COLLEGE OF CANADA.

e

F INSTRUCTION IN THE GERMAN

SYLLABUS O
LANGUAGE.

ALLOTMENT OF MARKS.
Total marks (Voluntary),.....3,000

4th Class.

Txaminations
Notes and Recitations....

3rd Class

Fxaminations W
Notes and Recitations....

Marks (Voluntary)
2nd Class.

Examinations
Marks (Voluntary)--- 800 { Notes and Recitations. .200

1st Class.

Examinations
Marks (Voluntary ).er1,100 { Notes and Recitations....300
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SUMMARY OF COUW OF INSTRUCTION IN GERMAN

Grammar; reading ; exercises for tranflating from German
into English ; German conversation ; the construction of Ger-
man sentences; critical examination of the works read ;
lectures on the philological connection of the German language,
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"ROYAL MILITARY COLLEGE OF CANADA.

-

SYLLABUS OF INSTRUCTION IN PHYSICS.

ALLOTMENT OF MARKS.

R

For Entire Course.
Examination ... .+1,200)

Obligatory.{ T
Recitation ... wasgey 'jTom e e2,800

Voluntary. {Bxamination,

For Second Class.

Obligatory. { P%::;)&aztgons...m .........

Voluntary: {Bxaminations..ceeeeseeess

veesennnsT00

For First Class.

Obligator Examinations .
gatory. 1 Recitations 200 L otal 800

Voluntary. { EXAMINALIONS. siewseeseasees 800

Nore.—In order to qualify for any Certificate of Graduation

or for “Pass” in Physics, & Oadet must study in the Second

glass, the course of [Elementary Inorganic Chemistry of that
lass.
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SUMMARY OF INSTRUCTION IN PHYSICS.

OLASS Il
EXPERIMENTAL PHYSICS.

(OBLIGATORY.)

Mattor : its constitution and physical conditions. Atoms and
molecules. General properties of matter. Units of measure-
ment. The metric gystem.

Energy: its varieties, transmutation and conservation.

Atomic and molecular forces. Chemical affinity, cohesion
ard adhesion, Elasticity of traction, torsion and flexure.
Universal attraction; its laws. Terrestrial gravitation, and
causes modifying its intensity.

Hydrostatics—

Goneral character of liquids. Equality of Eresaures. Laws
of pressuro. Pressure independent of shape of vessel.
Jydrostatic paradox. Condition of the equilibrium of liquids.
Hydraulic press. Water and Sé)il‘it lovel, Artesian wells.

Principle of ‘Archimedes. Equilibrium of floating bodies.
Spec.fic gravity. Hydrometers.

Capillarity : its laws and explanation of capillary phenomens.
Endosmose, diffusion.

Pneumatics—

General proporties of gases. Atmosphere. Atmos heric
rrcssure. oricelli’s and Pascal’s experiments. Different
inds of barometers. Corrections of barometers for capillarity
and temporature. Barometric variations.

Measurement of olastic force of gases. Boyle's law.. Mano-
meters. Ameroid barometer.

Archimedes principle applied to gases. Air balloons. Air-
pump, Bianchi’s, Sprengol’s, Bunsen's and Morren’s-Gauge and
Bubinet stopeock. - Uses of air pump. Condensing pump. Suc-
tion and force pumps. Fire eugine. Fountain in vacuo.
Intermittent fountains. ~Velocity of efftux. Quantity of efflux.
Direction, form and height of jet. Water wheels and turbines :
Mariotte's bottle.

Sound—

Sound and noice. Cause-of gound. Propagation, intensity,
velocity, reflection and refraction of sound. Bohoes and
resonnances,  Speaking and ear trumpet. Stethescope.
Moasurement of number of “yibrations. Savart’s apparatus.
Syren. Limit of Y)erceptible sounds.

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

Wave length. Production and peérception of gound, Vibra-
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-136-

H: metic state of atmog here, Hygrometers, jon of strings
Oglﬁtivity of solids, liquilt)is, and gusé;s. sringed instr
diation of heat; itg laws, Newton’s
Reflecting, radiatin o s
amical theory of hegg, . T -® Motion in .
tation of ohsoure rays, Applicati i ' Work; e
ing, emitting, and reflecting heat, Rag; 3 The B“‘,’ma
%l‘hermal unit, Specifie heat, Dulong and Petit's law. Atwood’s :
Steam engine, . Double and single acting engines, Loco. podies. Co
motives, Low and high pressure engines, Hot ajp and gas ® qyynd— ;
engine, Calculatio
urces of heat; friotion, pressure, percussion, chemiog] gound in Va;
aetion. Solar and terrestrial heat, COE{PO“F(
Methods of heating; open fire-places, stovos, steam, hot analysis O t'll‘
water, Cold producef by expansion of gases.  Absolute zoro, Venﬁci’i ]
issipation of energy, ' Nodes anc k
Light.—Definitiony, ght, Vipuatod
light, Shadows. " es. Ve B o represe
locity of light. i ity. ;s flames.
flection ; j . Formation of images by plane mir. Teaxt Boo
rors, Virtual and pea]

images, Mu]tiﬂle images. Diffugeq portions) &
light. Concave and ccn
Parabolic mirrors,

fraction ;  its laws and effects, Tota] reflection, Mirage,
Prism and itg effect.on light,

VeX mirrors; their foe] and images,

Lenses; their effect on light, foci, and formation of images,
lative magnitude of jm j Aryngoscope, Heat.—'
Solar spectrum, Re ite light. = Color, of heat.
i Spectrum anq pigment manufacto
- Properties of spectrum, ~Spec- Celgius an
troscope and its application, mometers
Microscope, simple and compound, Maximum
Telescope, astronomical anq terrestrial, Linear
Oamera obscura and Iucida, Magic lantern, Solar micro- Practical
800pe, Photographic apparatus, tion penc
he eye ;—itg Parts; path of Tays; inversion of images; Expan
visual angle, Hstimation of distance and size. Distance of
distinet vision, Accommo

: sion. M
dation, Stereoscope. Persistence of Expan
img;ession on retina, kg of eye-glasses, Opthalmoscope, thermon
. Magnetism ,— Theories of magnotism, Magnetio Fusior
induction, X Solidific

i i h on magnets, Torrestr . volume
netic couple, Declination ang its variatiop, iner Vapo:
compass, Inclination, Astatic needle, Intensity of earth’s

Ebulliti
magnetism, Laws of attraction and repulsion, Magnetic Latent |
curves,

- refriger
Mothods of magnetising ; single, Separate and douple touch Distil




ters,

vI;p“catiOHS
of coolj

ubstances,hng,

m. Trang

; : my.

168 of nbsm‘;

tit’s law.
gines. T,

5 C
)t air and gl::

on, chemiog]

, Bteam, h
.bsolute ’ngt

pagation
rtures, ng

g P]Bne mir-
8. 'I.)iﬁ'llse d
and image,

n. Mil‘age'

of im
8C0pe. b
:it. _ Color,
Pigment
m.  Spec-

lar micro-

-
- lﬂ]ages.
stance of
istence of
ORGOPQ.

Mﬂénetio

ind mag-
lariner’s

earth’s
fagnetic

> touch

Wind, mouth, reed and

Nodes and loops.
Phonograph.

gtrings.
Chemical harmonicon.

stringed instruments.
VOLUNTARY.

Motion in a circle. Centrifugal force.

Work ; measure of work; unit of .work.

The Balance. Conditions to be satisfied in it8 construction.

‘Atwood’s and Morin's machines for verifying 1aws of falling
bodies. Compound pendulum.

Sound—
Oalculation of the velocity of sound in gases. Velocity of

gound in various gases. Doppler's principle.
Compoun musical tones and harmonics. ‘Helmholtz's
analysis of Sounds. Beats. Musical chords.

Vonfication of laws of transverse vibrations of strings.
Nodes and loops of an organ pipe.

Vibrations of rods, plates and membranes. Graphical method
of representing vibrations. Phonautograph. Manometric

flames.
Text Book.—Ganot's Physics; books 15t and 2nd (selected

g) and books 3rd, 4th and bth.

et

port.ion

Cuass L

(OBLIGATORY.

Heat.—Theories of emission and undulation. General effects
of heat. Bxpansion. Temperature. etors, their
manufacture_and graduation. Comp! Fahrenheit;,

ings of ther-

Celgius and Reaumur soales. Corrections
1lic thermometers.

Alcohol, differential and meta
Pyrometers.

Maximum and minimum thermometers.

Linesr and ocubical oXpansion ; coefficient of expansion.
Practical application of principle of oxpansion, Compensa-
tion pendulum and balance. .

Expansion of liguids. Forco exerted by liquids in expan-
gion, Maximum ensity of water.

Expansion of gases; its laws. Practical applications. Air
thermometers. ensity of gases.

Fusion ; influence of pressure. Tatent heat of fusion.
Solidifioation and circumstances rotarding it. Change of
volume on solidifyin%. Freezing mixtures.

Vaporisation. Elastic force of vApOrs: Fvaporation.
Ebullition and circumstances affecting it. Papin’s digester.
Tatent heat of ebullition. Cold due to evaporation. Carré’s
refrigerators. ;

Distillations Liquefaction of gases.

Spheroidal conditions.

.
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and action of earth, Magnotism of iron ships, Magnetio bat. |
tery, (i the power of maguets,

Law: rene

electricity, Recent.;::fen

Induction Monan: hea

. mission Oi;)n 1

Ylinder electyig machines, Mgy;. Of“crezl,l,d va
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) f absolute and apparent expansion of mercury,
ad coefficient of expansion of glass. Corrections\of barometric
nd thermometric réadings. Determination of the expansion
of gases and density of vapours.

Tonsion of aqueous vapour and of mixed vapour. Laws of
mixtures of gases and vapours.

Recent researches in liquefaction of gases.

Monsurement of radiant heat.  Reflection of heat. Trans-
mission of heat rays. Influence of nature of heat and character
of sereen On transmission. Diffusion of heat. Relation of

asos and vapours 10 radiant heat, and of absorption to
molecular state.

Moasurement of specific heat of bodies Ly fusion, mixture
and cooling. Specific heat of gases. Calorimeters. Mechanical

equivalent of heat.
Lz‘ght.—-—-l*‘izeau’s method of determining velooity.

Formuls for spherical mirrors. Heliostat.

Measurement of index of refraction in golids, liquids and
asés. Spherical aberrations. Caustios.

Formule relating to lonses. Combination of lenses, Fluor-
esconce and phosphorescence. ‘Achromatism of microscope.
@alileo's, Newton's, Gregor]yj’s and Herschell's telescopes.
Photo-electric microacoge. ighthouse lenses. Stereoscopes.

Undulatory theory o light; its explanation of reflection an:
refraction, Double refraction.

Interference of light. Diffraction. Newton's rings.
Polarization, it8 effects, Saccharomoter.

Magnetism.—Declination and inclination compass. Methods
of determining laws of magnetic attraction and repulsion.
Total action of two magnets on each other. Determination of
magnetism in absolute mes Portative force of m nets.

Frictional Blectricity.— i Potential and
ca%?.city and their measurement. Potential of a sphere.

oriments on induction and theory of in-

ty.
arré's dielectric machines.
onsers and calculation of condensing

force. Charging by cascade. Measurement of charge of &
pattery. Laws of electric chargo. Thomson's quadrant and
absolute electrometers. Potentinl of a Leyden jar. Heating
offocts of electric discharge. Application in firing mines.

Duration of electric spark. Volocity of electricity.
Dynamical Electrioity.—-Electromotive force. [Recent forms
of voltaic battery. Gravity batteries. Comparison of power
of different batteries. Marine galvanometer. Arrangement

of battery for maximum effect.
Laws of heating offects of current.  Regulators for electric




134

tween tangont 8alvanometer and
- Gasg battery,

ROYAL

Magneto~olectrical m;ichinea: Clarke's, Wild’s, Lagg,

iramme’s, Siemen’s 4rmature,

Microphope, Tasimeter., U

Diamagnetigp, SYLLAB
ifferent forpg of thermo-glogtpig batteries, Elootricy

ermometer gnq Pyrometer, .

Determinution of electrie Constantg,
eteorogruph.
Text Book.

Ganot’s Physics, Books 6th ¢ 10th

Voluntar;

Volunta

Voluntar

NOTE.
r for ¢
%1:195 th




ROYAL MILITARY COLLEGE OF CANADA.

—_—
SYLLABUS OF INSTRUCTION IN CHEMISTRY.

Elootrigy)
N
ALLOTMENT OF MARKS.

e

For Entire Course.

Examinations .ooeeee .0 2,200
\ ’300} 2,500

Voluntary: {Recitaﬁons

For Second Class.

400
pi } 500

Examinations.eeceee
Voluntary: {Recitations.........‘..... et

For First Class.
Tnorganic Chemistry..650
- Examinations Organic Chom'\stry....bbo
Voluntary. i Labomtory i " 600 }2,000

Recitations..coeee

fy for any Cortificate of Graduation,

—In order to quali
a cadet must gtudy in the Sec
f the Class.

NOTE.
Chemisiry ©!

or for ¢ Pass” in Phystcs, u
Class the course of elementary Inorgamc




SUMMARY

I

General prin
golid, liquid |
Llements anp
weights.
Chomical af
mixture. Solt
The non-mMé
],{,y{\cal and ¢
(ompounds of
motals.
Water.—Ite
electric spark
water, and th
pmportioﬂ—-l
Hydrogen.-
chemical.
Hydrogen &
Oxygen-—
Jhorus, sulp]
difforences it
acter of the
Role of 0X)
Becipmcul C
pomenclatu
volume of &
Analysis
tares. OX)
in nature.
organic ma
Chumical -
quencencey
QOzone, its
Nitrogen
Tudiometr
of compos
mixture.
(arbon.
Diamond,
tinguishe
carbon.
varieties
1ampb1no




1 edition.)

131

SUMMARY OF INSTRUCTION IN CHEMISTRY.
CLASS 1L
INORGANIO CHEMISTRY — V OLUNTART.

Goneral principles. Constitution of matter.

golid, liquid and gaseous condition of matter.

[loments and their classification. Symbols and atomic
weights.

Chomical affinity. Chemical combination and mechanical
mixture. Solution.

The non-metallic elemonts : their occurrence in nature,
physical and chemical propertios, and modes of preparation.
Compounds of those elements with each other and with the
motals.

Water—It8 decomposition by the galvanio battery, heat,
dectric spark and chemical action. Constituent elements O
water, and their rolative weight and volume, Laws of definite
ln-oportion-—&tomic theory. N

Hydragen.—lllustration of its properties, physieal and
chemical, Diffusion. Theoretical unit of weight and volume.
Hydrogen 2 metal.

Oxygen.—118 history, source and properties. Carbon, phos-
phorus, gulphur, potassium, iron and zin¢ burnt in OXygen;
difforences in the emission of heat and light, and in the char-
acter of the products. Oxides, anhydrides, acids, bases and salts.
Rolo of oxygen in nature; combustion, respiration, decay.
Reciprocal character of combustion. Chemical notation and
nomenclature. Use of formule® and equations. Relation of
volumo of a gas to temperature and pressure.

Analysis and Synthesis of Water .—Explosive gaseous Mix-
tares. Oxyhydrogen blow-pipe- Different varieties of water
in nature. Tests for its purity and hardness. Presence of
organic matter. Action on lead Potrifying 8 ings slalactites.
Chomical relations of water. Hydrates, efflorescence, deli-
(Queseence, crystallization, distillx tion. Peroxide of hydrogen.
Ozone, its production and propextivs.

Nitrogen—The air, ite constituents and methods of analysis ;
Jludiometry. Role of its soveral components. Uniformity
of composition, how maintained. Proof that air & mechanical
mixture.

Carbon.— Natural and artificial varieties. Allotropes.
Diamond, it8 cutting, polishing, valuation and uses; how dis-
tinguished from other substances ; proot that diamond is pure
carbon.  Graphite, its uses. Amorphous carbon, different
varieties and their applications in the arts. Peouliar value of
Jampblack &8 & printing material. Tmperfeet combustion of
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Absorption of odors, gases and
Coal, it8 varieties and their
gmoke nuisance.

combustion,

Jers or retorts.

ttors by carbone
. Products of cornbustion:
Anh_z/dritle,-—l‘]vul\'cd {n ,respivation,
, putre action, &c. Tiffect on flarae and life;

olation of animal and vegetable world to car-

effervescent drinks. Babeock's extinguisher ;
rbonic anhydride; carbonates ; analysis of
f organic gubstances.

Tts formation in fires and furn
ous and other charactors. 1ioss of heat by incompleto combus-
tion ; composition by volume and weight of carbonic oxide.

Marsh gas. Chemistry of explosions in coal mines; safoty

lamps.

Chemistry of fuel; tom peraturé of igni
of combustion: Chemistry of the lamp a1
ture of flame; conditions hecessary O render
and smokeless; Bunsen burner. Blow-pipe flame.
and oxidation. Hot blast blow-pipe:

Coal Gas—118 pl'oduction and pm-iﬁcation. Pescription of
gas Works. Subsidiary pro
Silicon.—Silica: varieties in nature,
phous. Dialysis. Silicates: methods, of
glass and their composition. Annealing,
Ting of glass: Manufacture of glass ntensils.

‘Boron.—Bora%, poracic acid.
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tion and temperature
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fusion. Varieties of
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GENERAL OHARACTERISTIOS op CARBON GROUP oF ELEMENTS.
Amnwnia.——Prepm‘alion of the gas and its propo\-tiea. ix-
salts from the ammoniacal liquor of gas-works.

Liquefaction of ammonia. Ammonia
refrig Ammonium theory. of ammonium.
Analysis of ia. Atomic weig
Molecular weights and volumes.

Molecular types. Determination f nitrogen 10 08
12 and pitrates in nature.

stances. Production of ammonia &

Nascent state.

Nutric Acid.—1t8 manufacturé, properties, industrial appli-

cations and laboratory uses. Combining weight of nitric acid.

Nitrates. Teste for nitrio acid. Nitric anhydride.
jon and pro-

Nitrous Oxide and Nitric Oxide—Their preparat
i pitrous acid. Nitrites.

orties. Nitrous anhi)

Review of Oxides of Nitrogen.—-Anhydrides and acids. Liaws

of definite, reciprocal and multiple proportions.
Gunpmvder.—'Preparation of ingredients and manufacture.

Properties and products of explosion. Caloulation of force of

fired gunpowder. Blasting powder-
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Group.—(}hemical relationship of
ap to each ohah}r and to nitrogen. Gradation
Gradual passag \loids to metals.
Metalloids.—Atomicity and quantivalence.
Structural formule.
‘Haloid Salts, Cxysalts and
Principal Metallurgical

Review of Phosphorus
L ombers of gro
¢ properties.

&meral Review 0,
onobasic, dibasic and tribasic acids.
wtals and their classification, AUoYS,
Double Salts. Theory of Types:

Operations.
METALS OF THE ALKALIES.

Potassium.—-Canetic potash. Carbonate and Dicarbonate
Chlorate of potash.

Sodium.—Common §& t. Manufactures of carbonate of soda.
(qustic soda. Borax. Soluble glass. Sulphate and phosphate
of sod .

Ammonium.—1t8 principal salts.

Lithium, Rubidium and Caesium.—
wcteristios of alkali group-

MpraLs OF ALKALINE BARTHS.
Strontium, Calcium and Magnesiuvm and their chief

Barium,
psum. Mortars, Characteristics of group .

Salts. —Lime. GZ
Relation between specific heats and atomic weights.

Spectrum analysis. Char-

METALS OF THE FARTHS.

Aluminium.—1t8 I;repa.mt.ion and uses. Chief salts. Sili-
cates. Clay. Porcelain. Pottery. Cements. Alum. Ultra-

marine. Other motals of the earths. Characterietics of group.
Tests.

. IRON GROUP.

Tron.—Ores of iron. Cast iron, wrought iron and stoel.
Blast furnace. Chemistry of process of smelting. Hot blast.
Grey, mottled and white iron. Chill casting. Refining and
puddling . Begsemer Process . Different varieties of steel.
Catalan process of extracting iron. Oxides and salts of iron.

Manganese.——Oxides and salts.

Cobalt and Nickel and their_chief compounds.
Chromivm and Uranium.—Bichromate of potash. Character-

istics of group. Tests.
Zino GROUP.

Zine.~Methods of extraction from ores. Galvanized

Uses.

iren.

Cadmium and Indium.—-Oharacteriaties and tests.

CopPER GROUP.
Gopper.—Smelting of copper ores. Usos of metal.

brass, bronze, &ic.

Alloys :
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Lead.-Metallurgy of lead,
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 silver
" load, fﬁ)m I  Propyl Compounds.—Propylene. Allyleno, Acctone. Ke-
anuf tones and their properties. Lactic Acid. Glycerine. Nitro-
Jycerine. Dynamite. Tsomeric compounds.
Butyl Co"m]//)umi,s.——Butyric, Succinié, Malic and Tartaric
Acids and other derivatives.
Amyl and Hexyl Com]»ounds.——Vulcrianic and Citric Acid,
4. Mannite.
Tats and Oils.—So8p- Saponification.
Sugar.—1ts varioties, Bxtraction of Cane Sugar. Sugar
refining. Beetroot Sugar. Production of Sugar from cotton,

paper, &e.

Starch.—From potato, wheat, rice, 88g% tapioca, &o. Dex-

ion,
- Stan
dari@®  {rine. Cellulose. Gun-colton, its preparation and propertics.

. Amalgamy Collodion. S _
" holie,lactio, butyrie, mucous and acetous-

Fermentation.—-—A\col
Tosting’1 4 Conditions necessary for formentation and circumstances in-
nd4 fuencing it. Action of heat, acids, alkalios, &c. Wines and
gy platinum, distilled spirits. Gormgtion of Seeds. Malting and brewingy 77,
, J “Aromatic Series of rganic C’ompounds.-—Theory of their
5 and_tegtg . constitution. Benzole and it8 derivatives. Anilive. Toluol,
256, and 411 ‘,.,,/‘,Xy%, Cumol, Cymol.
[ "Naphtalene, “inthracene, dc.—Cam
Resins, Alkaloids, Coftee, Tea, Cocos, obacco.

‘Matters—Their general propertios and preparad
of molegulg, tion. Dyeing and Calico printing. Coal-tar Uyes; Produets
tion, Igom, 8’_' of the destructive distillation of wood and coal.
rated cop, Vegetable Chemistry—Food of plant and its sources. Tissue

B of vegetable. Growth of plant and ripening of seed. Decay-
atomicity, Animal Chemistry.—Chemistry of milk, blood and flesh.
bons, : Excrementilioua pro ucts. Putrefaction and disinfectants.
log, ; Chemistry of tanning.

s, ¢ Teaxt Book.—Selected portions from Bloxam's Organic
ubstitution Ohemistry, pages 430 to 646. Notes from Lectures.

Hydp,
Jdroxyl PraoTicAl CHEMISTRY.

. "Mothyl
bstitu Lio):l Qualitative analysis of gabstances containing &
¢, Nitrileg and a/single inorganic or organic acid.
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d Ferricy. Flame reactions.
Txercises in writing out formul® expressing reactions.

nic Acid ¥
ounds 0} Qunlit.ative analysis of a few mixtures.
. ———afow gimple minerals.

© metals, o
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Analysis of gubstances insoluble in water and acids.

r drejva.
, Hther Text book.—Bloxam’s Laboratory Teaching:
y Printed table of course of analyses of mixtures.
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SUMMARY OF INSTRUCTION IN GROLOGY AND
MINERALOGY.
CLASS 1.—VOLUNTABY.
plations of Geology.—Relations of Barth to the Universe—
Object of Geology.—-Sub-divisions of Subject.
Physiographic Geology.—-Eart.h’s general contour. Form of
qarth and probable causos. Sub divisions of 18 gurface and
character of its relief®. Mountains, river systerns, &o.
System in the surface form of Continents : - Continents
ded by high borders, With compamtively Jow interiors 81!
orders facing deepest oceans.
rges of ‘Barth’s Feature Lines;
tern trends.
in Oceani® Movements and Temperatures;
. courses, causes and effects-
Leric Currents and Tomperature. Climate. Bffect of
air and ocean, On distribution of sterility 8D
fortility. i rairies, deserts, &c. i
Lithologic logy- nstitution of rocks. Flements
d minerals consituting rocks.
Quartz and its varieties, foldspars,
pyroxene, gerpentine &e. Mineral Car—
ulphates and Phosphates. Materials of organioc
; Corals, ,phosphates, C.

s of Rocks: Propertios t0 be observed in the determina-
ke ; texture; hardness ; specific gravity, &o. Ter
bing rocks.

Con%lomemte, gandstone, ghale, &o.

ve limestone, dolomite, chalk, msarl,

gneiss, mica, schist,

North-western
(ceani®

currents of

tion of roc
uged in descri
Fragmental rocks :
Timestones * massi
marble, &c.
Metamorphic Rocks: quartzite,
gyenite, &C-
Eruptive Rocks Trachyte, dioryte,
Examination of specimens of principal
varieties of TOCKS. r
Condition, Structure and Arrangement of Rock
Stratified Rocks: nature o
arrangement 0 Natura
strata, dip, strike, outeropy taults,
Unstratiﬁed cks : veins,
Short Sketch of System of Animal an
Historica in order of fheir form:
contemporaneous events in geologica.l history.. Floras.
Geographical progress. Progress of life. .

granite,

doleryte, &c-
minerals and chief

| poeitions an
%o. Fossils.

Arrang Masses—
f stratification. Structure and
4 dislocations O

dikes, &C.
4 Vegetable Life—
a.t.iFon and



Dynamicaz Geology,
em't!"xl”:;a crust,

L T
and contributiong ¢,

oral iglandg and reefy,
olecular Forces.—(}ohesion, °rystallizatiop,
Capiuary attractiop . effects on 80ils ang

ts, &e.

, texture of T0ck
rocks, eﬂlorescem

nding and abradip

g effects, Transpom
Ing species,
and

5 quake Waves ; theip

oding, transporting and aterial ang
ion of deposits,

Freazing Water: itg q;

Porting agepnt.
cauge,

n,
€at.—Qauseg iuﬂuencing its distributiop, Sources of heat:
(¢)) Sun, (2) earth’s interior, emica] gpq mechanjeg]
action, Effects of heat in dilatation and contragtjop and met.
8.

Their Dature gnq geographicg]

i %, non-volegpie ij
condition, of v,
& amo;phz'.s‘m.—Deﬂnition of the term i Phenomeny due 1o
Action of hggy and wator, g Effects of metamorphism, as
consolidation, er stuﬂization, loss of Vaporizable of Soluble
aterigly, g rigin of hegt causing metamorphism«Local

metamorphigm,

distribution

’
U8 eruptiong,
oleanje action, Therma]

.—Continentga]
d’ sygtom of trends, hoy develg,

. Climata]

Su

neral 'ch
gﬁysmlhm
age. Dimor
regates.
Hhysion
id“v blOw]]
wOlm‘siﬁc‘“
Ores. Che
Methods ¢
Text Boo
(third editi
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0oTION IN MINERALOGY.

SUMMARY OF INSTR

(eneral characteristies of Minerals.
lization in detail. Cloav-

Crystallization.
ago.  Dimorphism.

Aggregates.
and Chemical properties of Minerals.

Systems of Crystal
Measarement of Angles. Crystalliine
Action of

Physical
acids, blowpipe, &o.
Classification of Minerals. Deseription of Minerals in detail.
Qres. (hemical composition of Minerals.
Methods of dotermination of Minerals.
Text Books.—Dana’s Manual of Mineralogy and Lithology

(third edition).
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N

ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN CIVIL -
ENGINEERING- '

—

This Course is Voluntary—1t i taken up in the Second
(loss and i8 continued in the First, and extends over & perio
of two years. NO marks aro allowed for the Second Class,
the whole being agsigned to the First Class.

-

ALLOIMENT OF MARKS.

|

( Yearly and Intermediate
| Hxaminations 4,300
{ Term {Notes, Draw-

ings and % 1,300

| i
mek'_ Recitations.

For Entire Course, S

5,600
\

Voluntary.

Section I—Nature, Production and Use of Materials of
Construction.

Marks.ceses veeees 1,900

Sub-Section A—Materials, descriptive and processes.
MarkSsassssesesreee . Examinations ... eeeer 400
Sub-Section B—Strength of Materials.
Marks Examinations ... 300
usssnsens + seovee | Notes and Recitations 200
Sub-Section (—Stresses 00 Framed Structures.
( Examinations
MArkS. coenssreseessesess {Notes and Reci

Section TI—Design and Eaxecution of Structures:




Examinations

o 600
Notes and Recits tions 400

. .........Examinations..........

Section III~Estz'mating and Supervision,

Marks.,,, .. 0000400,

Sub-Section A—Rsgip, ting, Setting
Works,
Marks,,.,

ngineering,

eevsen 1,100,

Sub-Sectior” A—Storage, Evaporations, flo
and through

Marks,...........

Sub-Section B—py

Pipes under Pressure,

..........Examinations « 500

Water Woiks,
g Examinationg

ractical Construetion of

Section V—l[[ec/mm'sm and Prime

Marks,........... 300
Sub-Section A—Steam Engi

Movers.

................ Examinationg seovenn 300
Norg.—I1f 4 Cadet takeg both the Ry ineering gug
Architectura] Courses, one-half only of the maris assigned to
Sections T and IIT (being common, to Engineerip and Archi.
i 'lagl ¢k subject, ff‘ ho takeg

Jull markg assigned o these
sections are available for ¢

hat subject,

Out and Supervision of

W through orifices

TEXT B

Principally L
Rankine’s
Henck on
Trautwin

Fanning'
BOOK

Tate's M
Twisden
Pock's ]
Vose oD

Stevent



TEXT BOOKS.

TEXT BOOKS IN CIVIL ENGINEERING-

)ervigion of
Principally Lectures.

400
Rankine’s Civil Engineering.

Henck on Railway Curves.
Trautwine’s Pocket Book.

h orifices Fanning's “ Treatise on Water Supply.”

BOOKS RECOMMENDED TO BE READ.

Tate's Mochanical Philosophy-
Twisden’s Mechanics.

Pock’s Mechanics.

Vose on Railway Construction.

Stevenson’s ¢ Canals and Harbors.”
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SUMMARY op COURSE or 1n§
ENGINEERING,
IsT CLASS,
SEC‘TION I
Nature, Production anq yg, of mat

erials of Construction,

(Common to Engiueel'ing and _Architecture.)

Sun-Seorion (4)

SORIPTIVE Anp PROCEssEs
Building ir class ification, ealcm-ions, silicioy
urgi“accous, sedi i » metamorphic, sandstog
Iimestoneﬂ, Slhnites, slates, trap,
Durability of Stone—Hardpegg

loads per Square foot of hy

“roduction of ar d brick,

imes—Ajp li water limes, cementg,
‘character Wydraulic Jime
stone; lime-kilns;

—MATEBIALS, Dg

Physjey)
stones ; i of Jim.
fuel; slakin Mmanufacture o
artificial hydraulie | 0% and puzzolgng

i proportions, Setting an
'y of the hurdening of mortay,
mortars,
ngredients; Proportiong ; applications,
00d—Structyre of timber; pine wood.,
Leaf Woods ; appearangeg %,g\ood timber,
Influence of ¢limate and go i
80 and soason for fo g. N
easoning,
Dumbility

Wwater,
48868 of iron ip general,
agt iron, Source; Processes,
Wrought jron, Source; Processeg,
reservation of jrop,

Crushing anq tensil

ercises 10 ¢
gisiﬂmnce of
Exercises on
Cross section
Modulus of r
s Allowance fc
Limiﬁ“g,len
Distribution
Deﬁecﬁ?n 0
Proportion
Summary o
Suddenly a
Expanswﬂ '
Beam fixed
‘Beam fixed

C
BmemgTioN S('m

This course
of beams and P
l“buskesistﬂnce
ula.

form Practical |
loads when act
FOl'mul?‘ t‘

am to resis
bea ormula t.t

‘to resis
boamoon ditflon
sstem of fore
8Y steconditlor
system of'for’(
Rankine'

. ono 8
ing Oﬁxpnnsi(
tionﬂbead 1ot
Effective
Secti.ﬂn 4
Infinity
Positive
Kinds 0

ion.

gocti Strosser
Stresse!
Stresse!
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cture,)

"‘Pp]icatioﬂ&

l} of woods,
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Txercises in ditto.
Resistance of beams to cross hreaking.
Exercises 0D moments of resistance.
Cross section of equal strength.
Modulus of rupture of cast.iron beams.
Allowance for weight of beam.
Limiting length of beam.
Distribution of shearing stress in beama.
Deflection of beams.
Proportion of the grontest depth of a beam to the span.
Summary of the process of designing a beam.
Suddenly applied load ; swiftli moving load.
pansion and contraction of beams.
Beam fixed at both ends.
CBeam fixed at one end.

SUBSECTION (C)—DETERMINATION oF STRESSES ON FRAMED
YrRUoTURES.—( BRIDGES Anp Roors.)

This course is begun by considerin the internal strength
of beams and pillars as reforred to in the part B of the syl-
labus.
Resistance of 2 beam to crushing or puckling, Gordon’s
formula.

Practical problems for designing beams to support given
loads when acting a8 pillars.

Tormula 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 & given factor of safety.

Conditions of equilibrinm of any rigid body acted on by a
system of forces in space.

Conditions of equilibrium of any rigid body acted on by a
system of forces, for & frame.

Rankine's theorem of the equilibrium of all the forces act-
ing on ono gide of a section.

Hxpansion of this theorem g0 as to form a method of sec-
tions.

Dead loads, live load, sEocinl loads, apex loads.

Uffective renctions at the abutments.

Section to cut three bars.

Infinity to right or loft for centre of moruents.

Positive and negative rotations.

Kinds of stress—Red, towards tho soction blue, from the
gection.

Strosses on the chords.

Stresses on the vertioals.

Stresses on the diagonals.
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Braces~Counter braces,
Definition of the Howe trugs,
éparation into 8ystems,
etermination jn detail of the stresses on evey
of the Howe truss,

'Y Mem}y,
osigning of 5 Howe trugg,

Deﬁnition, designing, testing and caleulation of the Pryy
truss in jrop (the Whij ple.)
© Phoenixvile truss

and the Keystone truss, .
Separation into 8ystems,
Cs{)c
tr

ulation of 8tresses on g]] memberg of the thnixville
A\
Towne's lattice

truss and jtg defects,
efinition, designing and caleulati
arren girder,
he Fink truss,
The Bollman trugs,

g and testing of the

bridge truggeq,
nNow and wind ressure on bridges anq roofs.  Caleulg.
tions of the Tay bri ge.
tresses on cranes,

T SECTION Iy,
Design anq ETECtion of structpres.
Sussrorion (A)— Prinorpy, g oF Eng
OFFIOE Work g APPLIED 70 Sypyg
TION oF RArLwayg AND/Common Roap,
Eugineering Explorations—Selections of Route,
'@anization of gtafy
othods

INEERING, Fygy,p AND
Y8 AND 10 0oNgTRY,.
8,

Topogr?.ph Y, Watershed

8, Summitg,

Overning points, ruling 8radients apq .curves.

roxima
%Fg_)"ected 1
Pl‘Oﬁle and
Grade conf
Approxim:
Actual loc
Limit of a
RedﬂCﬁlO“
of a loc
PO Balancing
Borrowin,
Engineer
Plans, pr
ions.
sect\(();nenem] ‘
Special d
ces.

g Estimate
Monthly
The fore

by the cade!‘;

surveys, 48 :1

is performe

SuB-8EOTION

Cargen‘

ved, &c.,

balve i

Brick s

Mason-

This e

cations for

Governmet

by excursi

tures on

Const)

nts, and

O Dosig

abutmentt

ining

reta Difte

tment

abu Meth

Meth

on slopin

1. Exper
ally.
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Calcula.
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Approximate estimates off the trial line.
Projected locations—irom the trial line.

Profile and alignment, Cross gections.

Grade contours, compiled profile.

Approximate quantities.

Actual locations —Tangents, curves, gradients.

Limit of accuracy desirable.

Reduction of quantities of worl by successive improve-
nents of a location.

Balancing the oxcavations and embankments.

Borrowing, wasting. !

Engineering office work.

Plans, profiles, cross-sections, estimate of quantities off the
gections. ‘ /

General drawings for structures.

Special drawing for each structure to suit local circum-
gtances. A

Fstimate of gross cost.

Monthly measurements, estimates aud returns’

The foregoing course of railway enginoering is performed
by the cadets in the field, by their Tunning trial and location
gurveys, as if they were in actual service, and the office Work
is performed in the same manner.

SUB-BEOTION (B)—CONSTRUOTION anp Desian 1N Woop, STONE,
EartH, &o.
Carpentry——Framing of wood-work, mortised, scarfed,
halved, &e., joints.
| Built up beams.

Brick work—bond, gtring courses, chimneys mensuration.

Magon-work.

This comprises & fall courso of instruction on the specifi-
cations for the vario f mason work used on the
Government Railway Worls of Canada, and is su plemented
by excursions to inspeet and explain existing railway gtruc-
tures on the Interco onial or other railways.

Construction of tho masen work of bridge piers and abut-
ments, and culverts and cattle-guards. ’

Designing the dimensions at base and top of piers and -
abutments, and the length of abutments and thickness of
rotaining walls.

Difference between « wing wall” abutments and ¢ tower ”
abutments. !

Methods of finding length of wing walls.

Methods of finding lengths of inclined or skew culverts
on sloping or on level ground by the following methods :—
1.1Experimenta“y. 2. By analytical geometry. 3. Graphic-
ally.
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Principles of €conomizing magon work in ¢
ths,

reducing thejy lengths, Y use of wing wallg and co

ulverts, }, Setting ou
PJ'incip!cN of econo,

ping, &e, field
Mizing masonry in abutmep
cells and weljs,
Foundationg of

oneral explanationg of the nature of materialg met With
in forming foundationg,

rineiples 80verning
tling, Scour, frogt, 8pr
piles, foundationg unde

ts by using Setting ou

field. ) -
structures, {;‘oul met
labus.
syl Limit Oft(
the permanenge of foundations, g, Paving
ings, pilin latformg concrete, gang stream.
r v%a,tolr. il ’ ! G@ug\ng
A, Caissons, pneumat; Processes, Discharg
Denigning E uting earth ang
embankmentn, t

rock excavationg gpq Precmll::

unnelg, slopes, di tches, dminage, fencing, 8now, Frost &e

Crib-\work, 1'ip~1':1p} stream divel‘sions. tions, &0'70(18‘

Railway Permanent way, ballast, ties, rails, trgolc laying, Meth g

gauges, sidings, SWitches, stations, length bYMA,

or highwuys, surveys, gradients, crogg. EST:’ i

, line OXcavation, dpg; nage, road-bed, suitable materialg In abu
talling, traction,

Tabular

for me

L Fe
SECTION 171 GENERA
Esr[maﬁny,

setting out ang Supervision

-CoNsmUchN AND

SuB.sEoTION (A)
’ Excavaroy AND E;

of Works, AUOV:“'
R W
USE OF TABLES op bmkg:&ils
MBANKMENT, do
Information noecessary before estimate of quantities cap Variou
be made for eqy) and rock excavation on g Jipe of railway op fi?he‘}i)u
canal, um
Caleulation of cubic contentg of line cuttings and ompapl. Compa
ments by the methoq of mean heights anq tableg,
Calenlation of do do Y the method of Prismoidal
formula ang tables,
Caleulation of do do by the methog of moan ayogg,
Comparison of the advantages and disadvantages of these
methods ag regards accuracy ip theory, ang accuragy jp prac- SUBSECTIO
tico, and time and labor of {he computor, FL
vonstruction of tables, MacNeils,

do Canadiap Pacifie Raﬂway. i
Methods ugeq on the Intercolania] Railway, the Canadign Tnbrodych

i % jcal Of
acific R:ulwuy, and the Quebee Governmcnt Railwayu for IOE‘CM
tinal ostimates for contractors,

SerTING Oy oF B
’Mensurement of line

ions, anq borrow
level, rod anq tape in the fie, ; egree of accyy.
setting in slope Stakes, grade pegs, ¢
lets, &e., &e,
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entre coty anq fills, gul. quon
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Setting out position and lengths of Jovel culverts in the
eld.
Setting out position and lengths of inclined culverts in the

as shown in the preceding part of this

eld.
Four methods
syllabus.
Limi
Paving to be &
stream.
Gauging freshet areas,
Discharge capacities of various
Precautions with the foundations.
Frost level, springs, scour, wing walls, artificial founda-

tions, &e., &ec.

Methods of economising masonry in culverts

length by means of wing walls, coping, &0, 0.
ESTIMATING QUANTITIES OF ASONRY AND PAVING.
In abutments, piers and culverts off the drawings.
Tabular form for culvert quantities.

GENERAL FoRM FOR FeTIMATES OF QUANTITE
WAY PROFILE.

balancing, excavation and em-

t of the safe inclination of & culvert.

fow inches below the original level of

jce marks of floods.
types of culverts.

by reducing

gs FROM A RaAIL-

Allowance for shrinkage,
bankment waste, borrowing.
Details of items.
do  prices.
Various methods o
Schedule of prices

Lump sum.
Comparison and history of these methods.

£ letting contracts.
for limit of work.

SECTION IV.
Hydraulic Engineering.

SUBSEOTION (A)—WATER SupPLY; STORAGE FVAPORATIONS;
Frow THROUGH ORIFICES AND THROUGH PIPES
UNDER PRESSURE.
Introduction :—Necessity of Public Water Supplics; Physio-
logical Office of Water; Sanitary Office of Water Supply.
(CONSUMPTION.

Quantity of water required.

Statistics of consumption.
‘Ancient cities; Furopean cities; American oities.

Tncreasing consumption.
Relations of supply per capita to total population.
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Month]y and hourly variations in the draught,
Ratio of month

Practica
ly Consumption,
Reserve for fiyq Purposes,

£

Estimat

Ranrary, Est“};,“ot_
. 1

SA860US Buccessiong, %%ﬁ:zat

Btatisticg, Qualific

Influen

Artifici

The liquid anq

iver bagin raing,

Grouped raj nfall
onthly fluctuat
do

Statisticg,

Subter
iong of rainfal],

Porosi
Causes
Subter
Secular o Overfl
Local phygieq) influenceg, Anmeri
niform ‘effooty of naturg] laws, Suppl,
Great rainfy] Is.
aximum ratjog of floods to rainfalls,
Volume of Water from given rainfallg, Comp
auging rainfy]]s, Soluti
Mine
Orga
Tu%le
Deep
Vege
08008 of floodyg, # Vege
Dfluence of absorption Proy
Mo : Puri
Intir
water.,
of Agr
impuritv

and evaporation upon floyy,
imum rainfa]],

inimum p,
Ratios of n,

Artifiia] storage,

Loc
408868 incident

M Storage bagip,
88 from g reservoir,
Vaporation fropm, water,

o

sand,
. do earth,
Ratiog of evaporation,
Resultant ooy of rain gnd ®vaporation,
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Practical effect upon storage:

SUPPLYING CAPAOITY OF WATER SHED.

Tstimate of available annual flow of sireams.
Tstimate of monthly available storage required.
Additional storage required.

Utilization of flood flows.

Qualifications of deduced ratios.

Influence of storage upon continuous supply-
Artificial gathering areas.

gpriNGs AND WELLS.

Subterranean waters.

Porosity of earths and rocks.

Oauses of percolations.

Subterranean Teservoirs.

Overflowing wells.

American artesian wells.

Supplying capacity of wells and springs.

TMPURITIES OF ‘WATER.

Composition of water.

Solutions in water.

Mineral impurities.

Organic impurities.

Tables of analysis of potable waters.

Deep well and surface impurities.

Vegetal organic impuritios.

Vegetal organiems in water pipes.

Propagation of aquatic organisms.

Purify ing office of aquatic life. ,

Tntimate relation between grade of organisms and quality
of water.
Agricultural ; mineral ; manufacturing and Bsewage
impurities.

WELL, SPRING, TAKE AND RIVER SUPPLIES.

TLocations for we.l8; foulingof old wells.

Spring waters; impregnations ; mineral springs.
Take waters; impounding ; ) ant growth.
Preservation of purity; natufal clarification.
River waters ; pollutions; panitary discussions.
Spontaneous clarification.

Artificial do

Sugar test of the quality of water.

Frow oF WATER THROUGH SLUIoES, PIPES AND CHANNELS.
Weight, pressure and motion of water,
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—Molocular Theory.

Maximt
loric—Relative densitieg anq volumes, Factors
ber and tg constituentg, Experir
Crystalline forms of watep.

Formulg for v

Rennie, Cas
lumes af different tom peratureg,
Weight of pond water,

Co-effic
Effects

ompressibj]it and elasticjt ’ orifice.
e?gf')hts of'ﬂin‘glo molecules, Co‘e.ﬁiﬁ
ressure of wagg,, Varial ¢
rO8sure proportiona) to depth, Jets 0

ndividual molecular Teaction,

Proessure from vertical, inclineq and bent g

Flow ¢
Adjute
watér \ Divery
Pressure op unit of surfyge, Kxper
Equivalent forces; weight on measure of preggy.q,
ine a meagype of weight; line g

Range
measure of proggyyg up-

/7
umns Ofa

Frov
Pressures graphically poppe. Defini
pr grap Y repre Phoor
rosented by sine anq cosine Mean
P * Sub-dv
pipo'{ Ece
"0iee. resistanc
projec. resi R
PO & circular gpeq, and as (&
8 Pressures upon Submarged anq floating bodies, the cireu:
PWard pressurg fpop, a submergeq linte], V‘ﬂ_“
Syphon-1nvertcd 8yphon, hﬁ“f
ransmission of Pressure to g distanco, 1‘1“1“'
low of water—Action of gravity upon, J‘:‘{“
Individya) molecyleg, Tiqu
Cceeleration of motion,
quations of Motion,
arabolic path of the jet,
Velocity of eftlux Proportional to the head,
()onverting of the f i
n.

¢
Angulay resultant of g foreg ro
of the angle.
Direction of maximum effeet,
Pressure Upon a curved surface and offpey upon itg
ted plane,
Centre of

pressuro upon

e force of gravity from Pressure into

air~'l‘he0retical velocitieg,
Warer THROUGH ORrprgpg,
e of efflux,

of particleg,
Classes of orificeg,
Form of submergod orifioe Jjet.

tio of Minimum section of Jjet.

“Volume of efflux ~Co-efficient, of efffux,

Frow op
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Maximum velocity of the jet.

Tactors of the co-efficient of efflux.

Experimﬁnt:ﬂ co-efficients, - from Michellotti, Bossuot,
Rennie, Castel, Lospinesse, Ellis.

Co-efficients diagramed.

Effects of varying the head or the proportions of the
orifice.

Co-cfficients of velocity and of contraction.

Variable value of velocity and contraction.

Jets of various cross-gections.

Flow of water through short tubes.

Adjutage —Vacuum of ‘adjutage, and its effects.

Divergent tube —Inward projecting adjutage.

Txperiments with eylindrical and compound tubes.

Range of Eytelwein’s Tables.

Trow oF WATER THROUGH PrpEs UNDER PRESSURE.

Definitions of pipe and conduit.

"heoretical volume of discharge:

Mean offlux from pipes.

gub-division of the head H into h, to generato velocity in

pipe; h' to overcome resistance to ontry; h", to overcome

Tosistance of pipe wall.
Resistance of the pipe wall varies directly as tho. length,
and as (approximately) the velocity, and as (approximately)
the circumference divided by o function of the area.
Variable values of co-efficient m, and its peculiaritics.
Effects of tubercules.
Kquation of velocity neutralized by resistance to flow.
Tquation of resistance head.
Tquation of total head.
Bquation of diameter.
Tiquation of volume.
TRolative value of subdivision of total head.
Clagsified equations for the above.
Mean co-efficients for smooth, rough, and foul pipes.
Bends.
Branches.
How to economize head. -

SuB-SECTION (B)—PRACTIOAL CONSTRUQTION OF ‘WATER-WORKS,
RESERVOIR, EMBANKMENTS AND CHAMBERS.

Ultimate economy of skilful construction; embankment
foundations ; gprings under foundations; surface soils; con-
crete cut-off walls; treacherous gtrata; embankment COTo
materials; reconnoissance for site; frost covering; slope
paving puddle wall; distribution reservoirs; masonry-faced

%
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embankment, i embankmeng

18 ; sluice valyg areag ; undationg,

ini Walls-Equan’ons of stability ,

mensions and Cross-sections of retaining.wallg
structed,

Masorry conduitg,

aing and distributjo,

0 pipes,
Distribution Systems—l’[Jydrants ; fire Supply,

SECTION V.
Mechanism a;

SuB-sEomION A—SrEay
La

boring Forceg ~Vita
g

sluices anq

nd Prime Movers,
Enarngs anp Warer Enaings,
“~

am, wind,
0.

ornigh,

) Condenging, non-condensing, direct act.
ing, Tolative, rotary, fompound, the maring engine, the Jgeo.
motive engine, the compouand engine,

0at—Combust;

0, radiation, fire grate surfaco, evaporat:
ing surface,

Expansion op Sream anp AottoN op my; VaLves,
(@) Application of the caleulyg to find
mean presgure of the steam during ©Xpansion,
ormula for wople performed dypj
ork of steam baving 4 mean
ork of steam Cconsidered ip
water evaporateq,
ables of volume of gtagy, der
Water when évaporated undep different Pressureg

OF Esrimanyg THE Powgg App PERFORMANOE
OF ENarngg AND Boryggg,

analytica]]y the

relation to the quantity of

ived from one cubie foof of
Mopkgg

Horse-powe,
uty of engines and boileps,
The indicagoy,
Dynamometer and gaugeg,
roportions of boilers,
Vaporation powerg of bo
The blagt; i

1n locomotion,
team room g, d

ad priming,
trength of boilers,

oiler ©xplosiong,

team DPassageg,

ilers,

Pipes; gate cham.
) gate chamber

ir pump—
%{;.gvheel-
Strength of
Strength of
Cor
m ing ©
%:rig‘“ for
Cyliﬂders’
Air pump-
Pumps, €0
Details of
Details of
The locom

Loss 01

1
(b) Tnves
iction of :

by frlljcr;ctical
(0) Inves
riction on

R et
iction of tur
fnctlz);) Tnve
frictio

by t%enlculatl
pully(-g) InV_e
‘ TSl
in co‘&lﬂll’)pl,lcm
work absorb
engines of 1
Appllc:;

'k done

Wor kA oplica
work done d
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Air pump——-Condenser and hot and cold water puraps.
Fly-wheel.

Strength of land engines.

Strength of marine engines.

(CONSTRUOTION DETAILS OF ENGINES.
Pumping engines.
Various forms of marine engines.
Cylinders, pistons and valves.
Air pump—Condenser.
Pumps, cocks and pipes.
Details of the screw and sorew shaft.
Details of the paddles and paddie shaft.
The locomotive engine.

Toss oF WORK DUE TO FrioTiON oF MACHINES.

(b) Tnvestigation to find analytically the work absorbed
by friction of an axle in a journal.

Practical problems on the friction of an axle.

() Investigation to find analytically the work absorbed
by friction on & flat pivot.

Practical problems relating to the work absorbed by the
friction of turbine wheels on their pivots.

(d) Investightion to find analytically the worlk absorbed
by the friction between & belt and & pull

y.
Calculations to find work absorbed by friction of belt on &

pully.
(e) Tnvestigation to find analytically the work absorbed
in compressing an elastic gas, steam Or air.

Application of the investigation (¢) to the calculation of
work absorbed (and given out sagain) by the air compressing
engines of the Mont Cenis tunnel.

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

Application of investigation (¢) to the calculation of the
work done during expansion of a condensing engine.
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ROYAL MILITARY COLLEGE OF CANADA. /

e ——

SYLLABUS OF INSTRUCTION IN ARCHITEC-
TURE

;7;—’__4’;
This Course is Voluntary—It i8 taken up in the Second
Class and is continued in the First, and extends ovor & perio

of two years. No marks are allowed for the Second Class, the
wholo being assigned to the First Class.

-
ALLOTMENT OF MARKS.
A

Yearly and Intermediate
Fxaminations c.ceee ,900

For Entire Course. l
3,200 ’ Term Notes, me'} 1,300
Y

ings and

y
t Work. Reocitations.
Section I—Nature, Production and Use of Materials of
‘ Construction.
MLk v eesesssresescsss 1,900.

Sub-Section A—Materials: Description and processes.
Marks—Examinations........ ¢ erennnd00

Sub-Section B—Strength of materials.
Examinations
seesessess 1 Notos and Recitations.c

Sub-Section C—Stresses o Framed Structures.
FXaminations.ssseseessesees
Marks. coeseee= L Notes an Récitations

Section TI—Historg and Principles.
Marks..... « vereenees200.
Sub-Section A —History and Principles.
Marks—Examinations...... cerensens200
Section T1T-—Design and Bwecution of Structures.
MArkg cueesrsseesess100-
Sub-Section A—Buildings, Domestic.
do B— do Public—Civil.
do © C— do do —Military.
Marks Fxaminations e 300
l..‘llllib sesseines Nowsmd Dl‘ﬂwiﬂgﬂ.. 400
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Section IV—-Eatz'matz‘

ng and Supervision,
Marks,, evennnnnd00
Urements, quantities, priceg,
Xaminations,., vieee 200
e 1 Notes and Recitationg 200
Nore.—1f 4 Cadet
Civil Engineerin
to Section
Architect,
rchitecture onlly, th
and IV are gyaj able

Principally L

Michells

" Fergu




200
200

al and th "
S 88sigrio]
ring and

he takeg
dectiong [

TEXT BOOKS.

Principally Lectures.

Michells' Blements of Architecture.
)

/

BOOK RECOMMENDED TO BE READ.

" Ferguson's * History of Architecture.”
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SUMMARY OF COURSE OF INSTRUCTION IN
AROHITECTURE.

|st OLASS.
SECTION L
Nature, Production and Use of Materials of Construction.

SUB-SECTIONS A, B&C.

Common to engineering and architecture. For details
geo Syllabus of Engineering Course.)

SECTION 1L
History and Principles.
Sus-sEoTioN (A) —DESORIPTIVE AND ‘HISTORICAL.

Harly history.

Greek architecture.
Roman 0
Byzantine do
Romanesqueé architecture.
Mediseval pointed do
English medieval do
Flizabethan do
Renaissance o

Modern do
SECTION IIL

Design and Execution of Bm’ld%:

SUB-SECTION (A)—BuiLpING Qouns#EUOTION.

" GENERAL PRINCIPLES. )
Foundations, patural and artificial, concrete Béton, hy-

draulic lime, founddtions under water, piles, pile-driving, iron
piles.
MASONRY.

‘Uncoursed rubble, coursed rubble, ashlar work, through
stones, bond beds, joints, tools used.

BRIOKWORK.

Bricks, size, thickness of brick walls.

Principles of walling, headers and stretchers. Plans and
elevations of walls in English pond. Plans and elevations of
walls in Flemish bond. f’lnns and elevation of walls in lake
and herring-hone bond, .
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Protection
Plates, digchg
general rylg

against frogt
rging arches, 1j;

» application of wall-plateg, 4o,
a8 to brick-worl

1tols, construction of brick archeg,
) tools uged ipn brick-work,
Drawing wop

1
Drawing fo,. bricklayers, Examples of rou Stone “;(;;1
headed Win(ﬁ)ws, oxtradog, intrados, centreing, 8quare-headeq shingling, P
doors, with relioving areh and tio-rod, Segment arched windows,

ntreing,

/
5 gyB-SEoTION (
RICKLAYERS,

gh arch, squaye.

othic arch ip birch Wood, with ce

Woonwog,
8, Modes of Jep
halving,
orticing,

Scantlin
ing, fishing,

gthening timp,
notching, m

Ors, Strapping, pojy,
scarfing, truggeq girders, jointg i timbers
fox-tail Joint, tennon,

ConstruorNg OF Roorg,
Gable, hip, mansard, tje
i mon rafters, king-post, strap, queen posts, ap
i { oam, gtrutg, purlin, determinatiop of streg
| and snow Pressure,

0am, rafters, ﬁrincipal and com.
ch track, Straining

Ses in roofs, win(

CoNsTRUGTION OF Froogg,
Single floors, trimming, arch and Joist, herring-bone trugs,
sound boards, double flogpy binders, coiling Jolstg, framed
oors, floor boards, Square-edged, rebated, ploughed, tongued
and dowelleq,
Parrrrroyg,
Principles of Construction, ﬁro-pi'oof, must form poptiop of
carcags,

Jorngry,

How distinguigheq from cap ontry, mitre-joinl:, dove-taj]
joint, Staircase, genora] construction, bracket staircage, dog-
¢gged slaircage,

Fire-Proop Construorroy,
Behaviour of varioug building materials undep fire, fire.
Proof layeyg,

GENERAT, ARRANGEMENTS. 4
Cellars, drainage, Seworage Connectiong, ventilation, traps,
Warming, watep supply, ready ogress, in cagg of fire, d
opening outwargs,

oors 4
[
. SuB-SEcmoNs B AND C,
Sub-section A will be continued gy g4 to embrace the
designing of domestie buildings
civil an

and of public buildings, for
military burposeg,
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SECTION IV.
Estimating and Supervision:
4yB-SEOTION (A)—METHODS or ESTIMATING QUANTITIES IN
BUILDINGS.

worlk, wood work, plasterin

Stone work, brick g, slating-
ghingling, painting, glazing.
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ROYAL MILITARY COLLEGE OF CANADA.

R

SYLLABUS OF INSTRUCTION IN INFANTRY DRILL.
EQUITATION, AND MILITARY TXERCISES.

I

Sgcr, 1.—INFANTRY DRILLS.

ALLOTMENT OF MARKS.

Total marks Cadots and N. C.O. (ob]ig:\tory)... 500

N. C. Officers...o.eeeee - 70
4th Class (obligatory) 200
3rd do
2nd do mseeewersenl R 100
1st Class, Coménunicating Drill (N. C. Officers
only eligible).coreeeesemeeesesss e 10
sgor 11.—EQuITATION.
Total marks (OblgRLOTY) + v veseessmessemrseet et . 300
1st Class (obli gatory) eeeseseret w8 i o 300
ggor. IIL—GYMNASTICS.
ot ks, 00 { QIR
4th Class (Obligatory) - sesessrerreseet e (1
ard o Q0 e 100
| ond  do  volunlary...c.eee 100
: 1t do QO eeeresasiaessnsnnssnsssninees 200 100

SECT. 1V.—SWORDEMANSHIP.

Tota) marks (voluntary) «-e=-* roenseereessrsenees 300

2nd Class (voluutary).,....... 150
1st do  do e FI eesansossab s aseses 150
‘ ’ Sgor. V.-~SWIMMING:

Total marks (obligutory)
4th Class, do ‘e
3rd do do veesderisarannanrenes




EQUIT.

TEXT-BOOK, SW

Squad Qf !

|  Exercises, .

Infantry Dritg—rielq Exerciges, Rifte Ee
ercises.

/ %’Zc- 1to13

Company.

to Sec. 20 1

DMiscellan

to 21 inclul

Musketry

drill, judg

as follows:

Rifle Exerciscs and Musketry Instruetion,

Regulations ang Instructions for Ercampments,

LEquitation—Ni],
Gymnastics.—Ni],

Swordsmans/up.

—Infantry  Sword and  Carbj
bayonet Kxerciges, "o Sword:

100 yar
200 ¢
500 “
Volley
Tndepe

« Rifle
[V and

? S
J

NoTE (1)
turn, and
uh—nﬁ:i
nge
T By The
complete




SUMMARY OF INSTRUCTION IN INFANTRY DRILL,
EQUITATION AND MILITARY EXERCISES.

U

sgcrioN L.

e

INFANTRY DRILL.
41H CLASS:

Squad Drill (E)—Instruction and communicating.¥ Fiek{
Fxercises,” Part I

Rifle Exerciscs—lnsh'uction in manual, firing, and bayonet
oxercises.  “ Rifle Fxotcises and Musketry Instruction.”
Sec. 110 13 inclusive.

Company Drill—Instruction. Tield Exercises,” Part 11. up
{o Sec. 20 inclusive.

Jlﬁscellanews-Guards. « Fiold Excreises,” Part VIL,Sec. 15
to 21 inclusive.

Musketry Instruction——Theoroticul principles, proliminary
drill, judging distance and target practice; firing 50 rounds
as follows:

RECRUITS PRELIMINARY PRACTICE.

100 yards, 10 rounds. Standing.

200 . 10 “ “

500 20 Any militarlg position.
ed

“

Volley firing 5 . uced
]ndepundenh,ﬁring, 5 ¢ } 200 yards. § "Target.)

« Rifle exercises and Muskotry Instruction,” Parts 11, 111,
[Vand V.

.'_/—————/

Note (1).—* .«(‘ommunicating » means that each cadet i8 fallen out in his
turn, and imparts \ustrucuun-iu {he various drills, ete., to ihe remainder.
.—The entire course of Rifle Instruction is necessarily denermmed by the

range and time available to Cadets.
(3).—The ‘Recruit_Practice to be ‘commenced after Christmas and to be

B).
completed before s0th Aoril.
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3RD CLAss.
' Company Drill—Instruction in “Jield Exercisos,” Dart
| L See, 210 28 inclusive, Revision of the wholo of Compuny
drill,
/ Advanced ang Rear Guards, and Outposts (E)~Inst1'uction_
¢ “ Field Exerciges;” Payt VI, Sec. 1 angd 2, and paragraphg |,
[ V, vI, VII, VIII and IX of Sec, 3,
JIIzlscellaneous.—Tont pitching, « Regulations ang instruc.
) tions for oncampments,” Appendix page 36. Cavalry swopq
oxercise,
Musketry L)slructz'on.—Prcliminm'y drill, target practice,
\ Judging distance ; firing 59 rounds, as follows ..
200 yards, 10 rounds. Standing,
\ 500 « 10« Any military position,
{ 500 “ ((Red“ced “ “« “
\ Target.)
800 “ 10 “ €« “
\\ 200 « (yl‘?educed b« Volley firing, .
: Targot) f 5 « Independent firing,
J udging

distance from 100 to 1,000 ya

Riflo exere
and V
|

\ 20D OLASS.
Company Driyy (B). ~L‘ummmjculin;. “ Field Exorcises,”
Part TT, O
Battalion Drill—TInstruction, /,Ei‘oTI'Exorcises,”
up to Sect, 35 inclusive, -
Musketry Instruc/[on.——/Ax for

rds,
ises and Muskeh'_y [nstructions,»

Purt 111

3rd Class,

1sT CLASS.
Battalion Dy E).—~—.’1mtx-uctian, iR

Part I11., Secs, 3¢ 0 49 inclusjve,

ing the whol ¢ attalion drill, -« gy Exorcises,” Pupg IIr.
Advanced anq Ry Guards, and OQutposts ( ). —Communi.
cating “ Field Lxercises,” Py, VL
Musketry Instruction,— A g for 3rd Clase,

ield Exerciaeﬂ,"

Revision and Communicat.

Norg (1).—Ex:\mv1\1'mxs Dartly writte), and partly oral will be held
during, or at the end of the term, in the subjecty marked (k),

In addition to the above, the 3rd and 41h lasses, when fn the rankeg, obtain
incidental Instruetion in Company anq battallon drill, and in advanced and
rear guards, and in outpost, duty, Whilst the 1st and 2nq Class are being
instructed in, or are cnmmunhmung these drji]g,

(2.—The annhua| course of Rifle Instrucrion for 31d, 2nd, anq 18t Clasgseg 1o
he Cimmenced 10th Sepwmbcr, and be completed before 30yh October,

Parts 11, 1v

=

Teading th
Mounting ‘z
xtension
geﬂt whlle
])reﬂsiﬂg'
Walking &
Riding in
Saddling.
Bridling.
Fitting th
Mounting
Aids in tu

Formatior
Bending 1
Turns in
The cante
Position
Position
Mounting
Riding W
T seaping.
Salute w!

Formatic
Bending
Element:
treatment

Fivst P
Second
Third
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Secrion 1L
EQUITATION.
lsT CLASS.

Teading tho horse.

Mounting and dismounting.
Extension and balance motions.
Seat while the horse i3 in motion.
Dressing.

Walking and trotting.

Riding in saddles without stirrups.
Saddling.

Bridling.

Fitting the stirrups.

Mounting and dismounting without stirrups.
Aids in turnings and paces.
Single Ride.

Formation of tho ride.

Bending lesson.
Turns in the bending losson.

The canter.

Position with stirrups.

Position of bridle hand with the bit.
Mounting and dismounting with stirrups.
Riding with gwords.

Leaping.

Salute when mounted,

Double Ride.
Formation of tho ride, &e.

Bending lesson.
Flementary instruction on care, managoment und veterinary

treatment of horges.

7 ggomon 1IL

p—

GYMNASTICS.
47H (CLASS:
SipLE EXERCISES.
mirst Course—Introductory Exerciscs.

Ficst Practico—rMovements and positions.
Second  * With dumb bells.
Third ¢ With' bar belle.




Second Class—Simple Exercises,

Running—To rup at slow time short distances.
Vaulting Bar— Ty yau1t tho bar, three movements,
“ “« “ twO “

& “ one movement,

To vault on the horse, two movementg,
standing,

To vault on the horse, one movemont,
standing.,

To vault on the
running.
0 vault over horse, running.
Parallel Bars—The single march, forwards,
€ The double march  «

The single march, backwards,
The double march “

To clear the right bar by the front, oscillati ng.
To rest on the rj ht-bar and

cLe{u‘tho left by
the front, osei lating, \
To rest on the right bar in {h
it in front, oscillating,
Pair of Rings—The single circle, evoluting.
“ The double circl 4
To turn with feéin the rings, evoluting,
The row of Rings—The single step,
Horizontal Bar—To march with right hand hm&ing.
s ;- Toturnround the bar, raising above the bar,
/ 3

“  with the hands revers.
ed, raising above the bar.
‘“”

To raise above the bar, right and left,
13 3

“ both hands at once,
Bridge Ladder—To climp both hands at once, backwards.
“ “ . “

forwards,
* hand, with

“«

Vaulting Horxe—

horse, one movoment,

erearand clear

«“

“«

Vertical Pole suspended--To climb hand ovey
hands and feet,
“«

“

To climb both
hands and feet,
“ ¢ The double step both hands at
once, and feet,
To climb with right hand leading.
« loft” o«

[

hands at once,

Vortical Rope
“«
“«

hand over hand,.

Running-
The Leapi
The Vault
The Vaulll

Pair of R
“

Row of R
Bridge L

Parallo]
- I

The Ve
The Ve

Fencin
Sword
Bayon(
Sword
Quarte

NorE.
structed
i.6., BWO)
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3rD CLASS.
ADVANCED AND ARDUOUS EXERCISES.

Third Course.

Running—To run at speed short distance.
The Leaping Stand—To leap height, running. .
The Vaulting Bar—To vault over the bar by the bacl lift.
"The Vaulting Horse—To vault to the right, running.

@ “ left’ ‘e

£ I'o leap clear over 5
Pair of Rings—To form a straight line by the back.
3 “ “ front.
Row of Rings—The single step backwards.
Bridge Ladder—To climb with both bands at once back-
wards, by the spars.

To climb with both hands at once forwards,
. by the spars.
To climb with right hand leading, by the

gides.
To climb with left hand leading, by the

sides.
To climb with both hands at once, by the
gides.
Horizontal Bar—To form & straight line by the back.
“ “« “ front-
e To cloar circle and vault right and left.
« To form a balance by short arm.
i ¢ 4 straight arm.
parallel Bars—To form a straight lino by the back.
Co Balance at short arm and march forward,
3 “ stl'ﬂi ght ““
“, et « gome slowly down and
form a straight line by the back.
The Vertical Rope—To climb both hands at once.
The Vertical Pole £ u

Supplementary Course.

-

Fencing. )
Sword vs. Sword.
Bayonet vs.-Bayonet.
Sword vs. B;yonet.
Quarter Staff.

Nore.— Voluntary classes of I, IT, ILL, IV Classes are in-’
structed in any branch of gymnastics, ot of defensive exercises,
i.e., sword, ba/yonet, boxing, &e.




Seorton 1V,

{
SWORDSMANSHIP,

Infantry. Sword and Sword-l?(pyonet Ezercises,
4

lixtension motions and Ppositions.

Preparatory instruction with. the sword and sword-bnyonet.'{‘:‘

Review and inspection exorcise,
Attack and defenco,

Stick drill.

Officer’s salute,

SEcTIoN V,

—

SWIMMING.

R




TEXT BOOK g USED.,

Otto’s Conver, itional Grammar and Exercises.

Kramer'g Gex)'man Dictionary.

“ Dag. Tahr, 1813, (Clarendon Sorios).
Schiller’s Wilhelm ),
Goothe's Egmont,

SUMMARY (

Grammar;
into English
man sentenc
lectures on tk



