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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN 
AND MECHANICS.

MATHEMATICSPage.

1

'*}
allotment of marks.

I Yearly Examinations 
Intermediate do

Term Work.

4,600 } 6,760
1,260Obligatory.

a I Notes and 
Recitations. iS2" 260ISn.. Voluntary. | Y0 a r ly x a m i r i a tions

900

6,800 

} 1,400

Ej V200
' Yearly Examinations 
Intermediate do111

600Do Obligatory..

-3* S' Term Work J Notes and
' i ' • t Recitations.

.Voluntary—Yearly Examinations.
f Yearly Examinations 
intermediate do *

115

i119 % 100

123
600

127 1,600 } 1,960 

} 60

■ # 360so 0- Obligatory.
•

136 tv

{ Notes and 
Recitations.

Term Work.

Voluntary, j Zear^ Examinations 
\ J ( Term Work (Not

Obligatory.
[ Term Work. j

i Yearly Examinations.......
I Term Work (Notes & Recitations)'.'

For 1st Class,1,600,-Voluntary-Yearly Examinations.

a145

*151
1,900

es & Recitations).167 100
Yearly Examinations 
Intermediate dojI 2,000 | 2,400

400
176 si Notes and 

Recitations. K« v 100
«1 Voluntary. 1,900

100

1,600

S3 
3 

S S 5 g g
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TEXT BOOKS.
CO
W(

on
1

Euclid (Tbdhmter.)

Arithmetic (printed notes by Lt. Col. Kensington, R. A,)-

more advanced students. .

cal " °<Aer tabks)~'Ib°'^h P™°«-

Plane Trioonomrtry (Todhunter.)
Spherical Trigonometry (Todhunter.)

«KÏÇiK'fi'.RS'SSî.KÆ 
te«X.TttXïZ 2ST ssM
come sections. ‘ D

an<
Sli

- wl
cac

■
tha

I reg;

be
each
wisl
proi 
Cou 
of ti 

.Bubj
Differential Calodlds (Williamson.)
Integral Calculus (Williamson.) '

S5£jSS5=S3thCakuL d other6tandard works, free use being«made of
r

»

Statical Problems solved by Construction (Tracts on 
Mechanics by Crofton and Kensington.) Work and Energy 
(Tracts on Mechanics)—Spaoial reference to artillery problems!

^ Rotations considered geometrically without text books 
up to the resultant motion of an elongated projectile.

Hydrostatics (Besant’s Elementary)—Special machines

Mensuration—Without text book. ■ <*■

/

« ,

/
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Applied Mechanics (Crofton’s Elementary) — Higher . 
course of leches grounded on Eankine, Çollignon, and other 
works.

j Mechanism^ (Goodevë)—Steam Engine ; general principles

Note—The whole of the above course id taught by lectures ' 
and personal instruction, aided by text books as far as possible, 
oi «. j (roofs than those in the text books are gi

le. Notes of the lectures are taken by the 
cadets and revised by the instructors.

The following shows the syllabus for each class in detail:
1st Obligatory..
2nd. Voluntary/
The Voluntary Course for the 1st Class is less detailed 

than that for the other classes, to admît" of some elasticity 
regard being had to the previous success of eafeh cadet.

ven
lion, R. A,)— * 
1er Approved 
rithmetic are

ca

n, R.A., Tod- 
only for the

rough practi-

be Ion*8 W*th 6 VolUritoY Course is purposely framed so as to
cadets of unusual mathematical ability.1* Thus ahy& caàefwho 
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 ^ai- n—*—J

i by Lt. Col 
entirely by 
er practical . 
oh Salmon’s

ai

*
« for begin- 
further by 

atics, Tait’s 
ng"made of

x.»

(Tracts on 
ind Energy 
7 problems, 
text bopks 
le.

4

machines 
stures with

i

1

vX

l

- 
;
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s
SUMMARY OF INSTRUCTION IN MATHEMATICS 

AND MECHANICS.!
4th Class.

Obligatory, 1,500 Marks.

1 MATHEMATICS.

Arithmetic to Interest, Discount, Stocks, Proportional 
and extraction of square root and cube root 
and other authorized text books.)

Euclid (ToAhunter) to Book II.; Ill • IV 
Algebraica! ezpknations will also be given of the proposi-2r%:% i,2t

est, omitting scales of Notation and the harder examples in 
Quadratics. Captera I. to XXXII. ; to XL. ; to end. P

Marks, Dec/, 100 ; June, 100; March, 200.

^™ 9J,of mScs' Trigonometrical ratios. Seasons ftm their 
names. Elementary formulas proved from definitions. Formulas 
w°C,etLmg raCh W‘-h 6very other> Construction of angles

im 2?iI^R°m mg Mter,natn6 ™eth0ds § 231>2.1. and
§ 219-221, -38. Marks, Dec., 60 ) March, 50 ; June, 200.

^otes and recitations.

i
parts 

(Printed notes 
Dec., Marks 300./

I

Marks, 100.

Voluntary, 600 Marks. 

Qualification, one-third for Any section. 

Suction A.

1Ts££i ££%?&&X£]\ and
Ratio

■
3

■#
:•
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binations, Binomia?Tbeorem0In6(S8i06tS’ P®rmnt»tion«*zidCoro. 
Formula, oftwonnglos Tf'l^ rL Plane TrigonZetr^l

Marks, Dec! 100,

be
Pr
In'
DeSection B.

Marks, March 100.

an i

tioi
Section C.

aSS.'SSSWïhgkzra-%*m m,m
proof Of («■). = a«. S'mds TIT C0f,.5Vm to § 265, and 
to end. Quadratics XX to XXJT^’w^lttmg $ 296-8 and 307 
ixn. Imaginary expressions XMV e* VI?îClal attention to the rest of the chapter. Uatio pi40 f•364, aad read over

KirpS°i 1 dT,§ 551: ’ § 549, and only re^fng 1 Ma’

Sect,on D. ^ 100. J

cot
are:
of j\ Are
bole

two«.fs of tl 
, * Circl 

I line, 
bola. 

.. 1 and 
poin 

■ tione 
by tl 
diam 
extr< 
to th 
any 
porti 
(Jeon 
gent, 
meas 
distai 
of a e 
r + i 
tions. 
tange 
foot o

the le

Section JJ:
£»ss,tas».*--i. in*

•"XÆ âsrss^w»R5ft |
Marks, June 100. !

3RD OLA88,
(Obligatory, 2,000 Marks.)

Mathematics and mechanics.

AlçeCiln/T^-Defimtions of Book 7. exp,ai„ed

“^ffïÂïï», » Sf?™ Sx
**»,F«j,5oiAn(i3fl0i

*

. I*

x8-1
:8



1
n tâtions and Cam- 
w Trigonometry.— 
“C. Solution of 

le omissions as1 in 
Marks, Dec! 100,

t,s sra1 ■■■ -»> »«•»«•
1» Mensuration (_lectures or1 Algebraically ; 

arks, March 100.
notes to be printed')—Construe-

IP Vf’ sinl0’ tan’0»tion of ratios as V2, V3, ^ „u„,

I =°t|, &c„ and combinations of these. Rectilineal and circular 

areas and perimeters and combinations of these. Constructionn,rn,ï
. }y^lcsv> ani. Analytical Geometry (lectures or notes to be 

two noi^TBeCA meaï fnd p0,lar co-ordinates, f Distance between 
of J A Area of triangle. Equation tola line. Equation

gpszM'issèj&ÿi
'i p-^ÏÏSaiÇSSASïaI *10n® of tangent to axis and radius vector. Sub-tangent bisectedI st

EH--

sru’ertf -Srazsrxtry ?rr xa
Zp alo^the tangent6 ESfift

ofacrclo as descvibcS by the trammel and as thHS of 
+ Equation proved from the two former defiei-

t,n„AAtG n011! pr,- from the ,atter definition that the 
tangent is equally inclined to the focal distances. Locus of 
foot of the perpendicular from focus on tangent. Statement of

the lengths tie, a, -. Conjugate diameters as the projections

“i XIII; XIV. 
U to § 265, and 
§ 296-8 and 307 
al attention to 

i and read

. s

, „ over 
»nd Variation ; 
• Logarithms

reading over 
fa> March, 100;

to XVI, omit 
'rks, June, 100. ’

tensions (Tod- 
? §27, 37, 48 ;. 
ical examples

rfa, June 100.

• explained 
■■ to XXIX. 
; June, 300. 
ed notes)__
Proportion,

tions.

; June, 300.

••

y
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al + i'a = «2 + iJandtho tho auxiliary circle 
= Equation referred to nC'ro-UmfribinS parallelogram 
proof Hyperbola compared* wUhnJtU|fat6M-dlameters w™out

§ 45 to end of bhapter 8 pl'°of of Parallelogram efforcés
E/pGrVnL:--^Uti“8 § 78 «ad.

librium of a b£ly and the*'C,bap.ter Vl- °n the equi-
Z”1"» •"■p"”-

' ; = |Æa.

Centre of ™ . __ .

Cht
equ

Lin
and

exprt 
ing q 
Propi 
XXV 
cubes 
matif 
XXX 
XXX 
§ 500. 
only, 
readir 
ting §
only r 
examt 
§ 589, 
§604-1 
Parti a 
notes < 
roots. 
Summi 
Inequa

135. Trapezoid, alter- 
Pyramid and

136. Results only for 
• Formula x = ^ Cmx3§ 137-140. § 

with § 114.5.
§ 15ireAl’teeSra0tioneofCent,;e °f Sravity. Chapter 
when apportion Ts transférait S™Vity of » bod 

The' lever and batnef '“another position.
BnalMiC'i.1 Proof of the roquisiteifateh8| X'' ?U; omitting

train‘eeth Machines in cibination'1'’'!??0?8 f ?he size of the 
cal advantages. ’ Pr°duct of their mechani-
202.6fUa"7^ondhapter *IV

§ 207.

con©

2 0)

or system
I

.iap.!.i.rcir,K“ pulleys, 
erroneously in

case

principle of Virt^îv'g^^.^apter XVII; proved by the
Virtual Velocities : definition^ statement of principle;

PII:
§ 180-

i

I

=>

3 3

Z



9
ixiliaiy circle.
■? parallelogram
imeters without 
i without proof, 
'ate diameters, 
t proof. Beet- 
fewton’s defini- 
tintants of size 
tolas. Dissimi-
- is constant. 
4s, March, 200. 

'gram efforcés

Chapter XVIII. Certain forces 
equation of Virtual Moments.
T. .-['rietiott. Co-efficient of friction. . Angle of friction 
and § 2tiOang freSi8tanCe' Chai,t0,'X[X; omitting §255-7

may be omitted from the

ty problems on the above course. 

Notet and Recitations.
Marks, March, 100; June, 400.

.50.

3rd Glass.
Voluntary, 2,000 Marks. 

Qualification,—one-third for any section.
on the equi- 

ng examples.

102, 6, March. 
§ ll&i Short

Section F.
Euclid XI., to Prop: 21. Marks, December, 210.

Section G.

gpSæEEHH
XXXITl XiX1, ?™.,ttmfe' § 456-8. Mathematical Induction,

onil§5i ’- d only ™ad mg over § 551. Convergency 8f series 
only reading over the investigations and applying them to

re?-at’ Ft1' Annuities, XLIIlf omitting 
looli la’nHfilQ »,0“ 'îUîd fractions, XLIV, XLV, omitting

SïïX if A' vssr=4?a,'-- <»«>-'
Section H.

sm-So.îrsüU-'S.T’

ipezoid, alter- 
id and

‘•6, compared
cone

X, omitting 
y or system

1; omitting 
173. 6
w of a train 
3 size of the 
ir mechani-

3f pulleys, 
ineously in

Marks, December, 200.ad by the 

principle;
I to XVI, omitting 

for comparison with the

. «r
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Marks, March, 200.
the
dial

Section J,

7i, «SSïpSSfT^- <?**■*»■•)
i««a vm,§ K 99 api0r a «ir«“lar

Section K.

cal, as follows : Equations tnth ^otee> principally geometri*WvaS?£»BsttsiSS.
dtoUücTX^" «'CCirfilr'IO"B » Md focal

-« St, 2f£
——a» p.“

^saxtearsr -i»

•of«■

To draw a t)arahni« +Ü7«“Î1„ ,

«TUf*

CoiChapters I to 
parta. § 68, 69. 

-Maris, JfarcA, 200. •••!

of c

site
1

proj
r +
K
diste

If VP'-

gent

the f
at th

nitio:

Polai
««*■1: :

:3 a =

■ parai
from
with
perçe
sectio

G

a poii

I
then

I
native 
two pi

V

X
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*' Inverse Pnno- 
jo'vre’s Theorem 
larks, March, 200.

Intersections of Conies, straight lines and

Cirole of curvature ; 2p as limit of ^or 

2 a _ N m * a: sin fl
sin» 5 —ernifl"®?' thence construction of radius 

of curvature, and evolute.
.. Intersection of circle and conic, equal inclinations ofoDoo- 

site chords, thence construction of radius of curvature, 8 208 
Ellipse.—Chapter IX, X, omitting § 205. 8
aquation found from the definitions of an ellipse as the 

rejection of a circle, as described by the trammel and as 
+ r —2a, instead of that given in Todhnnter. Geometric 

properties proved from the definition r + r- = 2a, St 
Construction of a tangent; its equal inTlinatiomS’ “the fo£i 
distances, locus of the foot of the perpendicular from the focus.

pp' = b* ; r~ \ pt —

gentïfo thenSai°estangent “d P°into ^ ^ tan-

£.ss;sa.Bï**
at the extremities of a focal chord ; proof of Todhunter’fdefl- 

nition of an ellipse ; the straight lines ae, a, “ ; r = a ± ex.

££***£d ™tre: Thelength 

Equation at the vertex becomes a parabola if e = 1 or
• = *■ l-.«rot™ = =

with the parabola. Delation ,1 = a* «»„ + LT’Tfor
Œtr^TeuTrrL0ge^geat ‘ then°6 l0°M of inter"

The eccentric angle ; x = a cos 0 ; y = b sin 0, Locus of 

a point obtained by measuring at an inclination 0 and 

then ± a—^ at — ,0

ContactChapters I t0 
!ar,t8> § 68, 69. 
arks, March, 200. ■■■? =

:

ranter I to III. 
'plications only,

119|_exceptfo£_

pally geometri- 
gent compared;
>d other conics.

ixis and focal 
ular from the 
1 the point of 
6 nt the focus, 
perpendicular

i
sgi ^=a+ at; 
Ores is double 

Sub-tangent 
normal = 2p; 
the constants 
■o parameters 
hoice of axes;
4a (x — xi) 
imilarly for 
simple equa- 
d their pro- 
m gen to from 
bnal to the 
of the equa­
nt, together j 
gent are bi-

the tangent

ig straight 
and direo-

x.
5;
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^«ngth of Normal = È*'; coa £_ p + /__»

-Pff. P6?' - i'a — rr. “ . ii r r' 2a' j'

a* cos2^, — NZJ2"’ ^enco

vf
the

\

ofg
effii
din

construction of points en the diti
evolute.

wne^oTdSotVld'lM 8',en tl,6ai«=l «b>to

TWnjug“efhypife(almr*tiVe W‘th 236-)
= “4*4- ThefourfS equiLta^ufZ1i°n ^ ~ 6^S)*
wJas&Ssts V •waTfiK:

ind<
chaj

note
The
§ 66 
or N 
terp 
on a 
at seequation

265.
nece
§91

of
§10:
of oh

. resul

Bead

-»
""bSp’wznlt'uB^ 8“'“
given showing the foci and directrices RPr0°f will be
harmonic ratio; the ratios AS SO ,0“i § 348-3. An- 
Harmonic pencil. Omit S 3f6 6\ ' AG -0-®. ; AS. SO.

' rest. apt8V ^“-Projections ; ' § 362J9, and read over the

Marks—December, 500.

to th
Bead over § 279, 280. Bead

(
simpl

Node

:
<

<
genei

analy
t

1 ’ t
1232-:i 1243-

i 266

8
.

I
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equation to the SBOTIOS L.

Differential Calculus ( Williamson.)

direotly without the investigation of § 19. Geometrical
dition for^ X * _ 

dy <fx
. , ipter II—Successive differentiation ; differential of the 
independent variable is constant. Omit § 39, 43 to end of 
chapter. Read over Liebnitz Theorem § 48.

. Chapter III—Expansion of functions. “Remainder” 
noted but not used in applications of Taylor’s and Maolaurin’s 
Theorems. Expansion of tan-iæ by integration. Omit 
a Read orer § 73 with equations (27), (28), (29) 133)
or Mr Homersham Cox’s variation of Lagrange’s proof. In­
terpretation of remainder to shew that if two points bo taken 
on a curve, the chord joining them is parallel to the tangent 
at some intermediate point, §74. Omit § 75 to end of chapter.

Chapter IV—Indeterminal e forms ; algebraic processes not 
necessary. Consider also cc — oc. Read over the proof in

, differentiation, § 95-6. Result only
J„97 ' ,/J™t § 101. Result only of Euler’s Theorem,

§102. Read over § 103 4. Omit § 107, also §11» to the end 
of chapter.

Chapter VI—Read over the first two

£— P + p‘__b 
2<z‘ b1

ies.
oon-

of points on the 1.
Cha

'he axes ; also to

ugate diameters, 
tis.
be the ellipse. ^ 
rs, the rectangle 
e of the parallel 
do diameters, to

'•oof of equation 
’3-3 j 265.
’ble. Equation 
r' = 2a. Sub- ' 
equation to the 
' properties in- 
re sign in each

36.)
V _ 623,1)1
itre.
a between the 
7 point. 
t XIII. Gen- 
§ 269 to 272.

Br § 279, 280. I

Read
1. Equation 
i, 296-8. 
proof will be 
348-9. An- 

. : AD. BO.

ead over the 
ecember, 500.

j
pages and noteresults.

Chapter VIII—Read over § 127 and note result.<*« “r§ KtaîaSsu0-» «
Chapter XII—Tangents and normals. Omit § 173-7 184 

to the end of the chapter except definitidh of inverse curves 
Read over § 195.

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

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

Chapter XV—Brief explanation of envelopes, and the 
general methods of determining them.

Chapter XVI—ConVexity and concavity. Read over the 
analytical investigation in §223.

«mTK !&d0"“
243-8, and note conclusions. Omit § 249-54. Read 
266, and study the approximations. ç

over

'1
I

over
over

»

-
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TheLimaçon‘^dTrisectrLeXpI'rnatione and eaey examples 

• conchoid § 270-71.lnsectri*- Tneeotion of an angle“e

Geometrical proofs hvpocytioâ f7fl‘ Bead over § 
r*dlI“ of the inner circle half that dfïi?0troo,loid wh®“ the

§3U%Ï6.r XXI~ChaDge of the Independent Variable

Marks, June, 50o!

asi

all

278. Ge
eai
of
foi
of
su:
aid
of
(.*/
thiSECTION Mi

Integral Calculus,
Meren^tofhLXcome°Z1yenCIhTel00n ** the Prooe8s of 

WIT® °f differentiationfand eaBv T,™formul!e 88Substitution, and particularlv ® y variations of them. 
tan*'W. Integration by parts g^ai6t,,,cal substitution. 
Sla 6. cos-QdQ. National fractions* The Various

an

1-4!

cases of , 
Marks, March, 100. 1

Motes, 100.
cu

2nd Class.
Obligatobt—2,600 MAna-.

MATHEMATICS AMD MECHANICS

IfpE^Ër"
Mensnration ifeeturesormêsioïe^^ ™

of their altSes T^ZfZÎLV ™ ,the daP'icate ratio 

same or equal bases, and(aso>isms) on the 
equality 0f sections. Trisection Same. a,tltude, proved by Pyramids. Volume ™to tlree equal

site "Vte sg

* * -* *** ivS-teitetei

tei

73,
Marks.

course.. March, 300
.............. -March, 100

■-March, 200

cel

Vi

/ =

XI

exi

oui
151

XI
an<
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I easy examples, 
an angle. The

assumed to be divisible into prisms, pyramids and wedges, 
all having the same altitude ; 'mean section- ^

6
ead over § 278. 
rochoid when the 
iter, § 285.
and Functions,

ndent Variable, 
Marks, June, 600.

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 between two 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.) Sta.temept 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.

Statics.......................................................Marks, June, 200.
Graphic Statics ( Tracts an, Mechanics, Part II.) Problems 

1-4, 6, 7 with alternative solution ; 8, 11,12, 21.the process of 
ary formula) as 
fions of them. 
>1 substitution 
•ious 
is, March, 100.

Notes, 100.

i
Marks, March, 100.

Dynamics and Works—(Todhunter’s Mechanics for be­
ginners . )

Velocity. Chapter I.—Angular velocity in terms of eir- 
2 7i n

!> = !•«; a = ——■

1st and 2nd laws of motion.—Chapter II.
Uniform acceleration and the equations of motion.—Chap­

ters III, IV, omitting proof in § 37.
Parabola of projection.—Chapters V, VI, omitting § 72, 

73, 75-7.

of )oases
cular measure.

Marks, 
M'arch, 300 
March, 100 
March, 200

rune, 300 
hme, 100

Mass and 3rd law of motion. Chapters VU, VIII. Ac­
celeration obtained directly from P = mf in § 89, 92.

Impact. Chapters IX, X. Omit g 109, proof of loss of 
Vis Viva in § 108-124, and continuous rebounds, § 122-3.

2 (mv)Motion of centre of gravity of a system v =

f= Iwproved from 1=ywChap'XL
Laws of motion and parallelogram of vélocités. Chapter 

XII. Motion down a smooth curve, «4 = 2gh, without proof,

except for an inclined plane. The pendulum t = Tt with­
out proof. Seconds' pendulum. See Chapter XIII, § 147, 
152. i

;2 0»)

iplicato ratio 
sms) on the
>, proved by 
three equal 

mated right 
terms of its 
latedprism, 
ed. Volume 
rid (defined 
«lie! ends)

Centrifugal force = - , proved differently from Chapter
XIV, § 163. Gravity the resultant of the earth’s attraction 
and centrifugal force.

X
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Work. Chapter XVII; also (Tracts on Mechanics, Part 
omitting calculation for fly-wheel, § 24, and calculations of 

Moments of Inertia, § 28. Moment of 'Inertia and radius of 
gyration to be learnt tor simple cases of rectangle and circle ;
tion to Example*!^1 ^2 + k^’ without Proof' Special atten-*

*
Marks—December, 100; June, 300.

Applied Mechanics—(Crojton’s Lectures.)
Introductory Chapter : Stability of Structures (Part I). 

* rames. Hoofs. Trussed beams, ’ Chains and cords. Stabi­
lity of walls.

. Strength of Materials (Part II). Stress and strain. Elasti­
city. Resistance to compression. Theory of beams. Bending 
moment expressed by the area of the diagram for shearing 
force. Oilman's graphical method of treating stresses and 
finding centres of gravity. Moment of resistance for rect­
angular and cylindrical beams. Girders. Beams of uniform 
strength, Warren girder and lattice girder with diagrams. 
Method of sections.1 Partial loading. Allowance for weight 
of beams. Dead and live load. Sloping beams. Fixed 
beams.

Marks—DeciMer, 100 ; June, 200.
Hydrostatics ~~(Besant's Elementary).
Introductory chapter. <
Chapter I—Omit the numbers and investigation in 8 3 

Alternative proof of § 10. Omit examples (11), (12).
Chapter II—Omit § 22, 29, 30,
Chapter III—Omit § 34, 35. Shorter proof of Ex. (5), 

§ 48.^Geouictrieal proofs of centres of pressure of the triangl

Chapter IV, V—Omit § 80. Hoad 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

08

chapter.
Marks—June, 200.

Notes and Recitations. 100.

2nd CLASS.

Voluntary.—2,000 Marks. 

Qualification, one-third for any Section. 

Section N.

■ Integral Calculus ( Williamson).

»
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Mechanics, Part 
calculations of 

■ and radius of 
gle and circle ; 
Special atten-

100; June, 300.

i/o + 26* + ex2 by completing the square. Compare 8 4, 22, 
23, 24 with 61-3. Omit § 8.

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

Chapter III—Formulte of reduction ; easy examples only 
with explanatory notes. Bead over § 63-73 ; omit 74 to the 
end of the chapter.

Chapter IV—Rationalisation, § 77 arid read over § 78. 
Chapter V—Infinite series § 88.
Chapter VI—Integration as summation ; more element­

ary proof of § 90. Read over 92-94. Omit 95-114. Double 
and treble integration § 115 with notes and examples. Omit 
§ 116 to the end of th§ chapter.

Chapter VII—Areas, § 126-131, omitting 130(a). Closed 
curve ; easy examples. Reatfover 132-4. Polar areas, 6 135, 
139. Omit § 136-8 ; 140 7. Areas hy approximation 8 148. 
Ansler’s Planimeter § 149, or alternative investigation as 
given in Collignon. Asymptotic areas of rectangular hyper­
bola; hyperbolic logarithms.

Chapter VIII—Arcs § 150-152, 165, 156, 167.' Rectifica­
tion of evolutos. Read over § 153, 4. *

Chapter IX—Volumes and surfaces 8 168-175; 178-181. 
Note process in § 184-5 ; 187.

Chapter X—Moments of Inertia, Special attention to 8196-98. 
Read over § 206-207; 216-17. Marks—December, 500.

Section O.

Analytical Geometry of three dimensions (by lectwe 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, cos2 a + cos2 3 -f- cos2 V 
= 1. Equations to a straight line. To find the incli­
nations from the equation. Angle between two given straight 
lines. Equations 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 a plane (1) 
as described by a straighyline moving parallel to one given 
straight line, and always interseetihgiWiother 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 curvature) as the intersection 
of two surfaces, usually two projecting cylindrical surfaces ;

ires (Part I). 
cords. Stabi-

strain. Elasti- 
ims. Bending Y 
i for shearing 
g streÿes and 
ante for rect- 
ms of uniform 
vith diagrams, 
ice for weight 
iams. Fixed

100 ; June, 200.

;ation in § 3.
, (12).

f of Ex. (5), 
f the triangles

§ 83. Omit

ho end of the

■ks—June, 200.
100.

§ 5 ; also Ex. 
2bx + ex* or

V
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particular cane, a straight line. Length of a perpendicular 
from a given point on a given plane. Tangent to a curve; 
normal plane. Tangent piano to a surface; normal to 
surface. Marks—December, 200.

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

ver
arc
vtira
twc

: to 1
a ci
it,'I Section P, pae
the

Statics and applications to Stresses. (Todhunter’s Mechanics 
for beginners.) Harder examples and the omitted articles in 
the 3rd Class obligatory course, Alternative proof of 4 155 
OmitS 164; 156 to 158. 0

_ (Lectures or Notes to be printed.) Eesolution and Com­
position—1st, of forces in space; 2nd, of couples. The six 
equations of equilibrium (foUowiug 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; 1st, on a 
smooth dttrve ; 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 arc, 
sector and segment. Centre of gravity of a small 
segment respectively § and £ of the distance from the chord to 
the arc. General forrhulæ for centre of gravity of area, arc, 
volume and surface of revolution. Guldin’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 
cases (1) of any system of forces on a particle, whether free or 
restricted to a smooth curve or surface ; (2) of a pair of 
particles connected by an inextensible rod or line; also of any 
number of particles similarly connected, that is, a rigid body ; 
(3) when any pair are connected by an inextensible string 
round a fixed point or pulley or round a point which is one of 
the parts of the system. «Converse 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 (generally) 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 body 
resting on a horizontal plane ; also of a flat body on a rough 
surface. Elementary proof kthat 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

lasr
!' poi

of
mo

I
\

\ 1:
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perpendicular x 
to a curve; 
normal to a 

Oecmber, 200. 
the course, to

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

Marks—March, 400.

er’s Mechanics 
ed articles in 
roof of § 155,

ion and Com- 
les. The six 
h Todhunter’s 
ncible of two 
gle resultant, 
■e; 1st, on a 
re of parallel 
! of the centre 

Elementary 
circular arc, 

small arc or 
i the chord to 
' of area, arc, 
’a Theorems, 
the direction 

traction of a 
axis through 
Proof in the 
bother free or 
of a pair of 
; also of any 

gid body; 
msible string 
lich is one of 
)le. Applica- 
ny system of 
gravity, their 
r lowest posi- 
istablo, in the 
1 curved body 
ly on a rough 
(liait * over a 
it in unstable 
i bridge with

\ Section Q.

Dynamics (Todhunter’s Mechanics for beginners')—Harder 
qdpstions on the obligatory course. Loss of Vis Viva after 
imjtact § 108. Motion in a circle or conic;''section to be read 
over \only, more advanced proofs being furnished. Chapters 

IV. Kepler’s laws; § 178.
tes.—The differential equations of motion. Application 

to rectilinear motion under the action of a force, (1) constant ; 
(2) vaiying as the distance ; (3) varying inversely as the 
square of the distance. Law of attraction outside and inside 
the attracting body. Motion of a heavy chain (1) hanging 
over a smboth pulley, (2) placed with part hanging 
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 
directions^) find the tangential and normal accelerations, also 
the equation of Vis Viva. Equal 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

Moment of inertia.
Centres of oscillation and suspension. Kater’s method of find­
ing the equivalent simple pendulum. Expression for the

XIV,

over a

i ri

Compound pendulum.

/
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Station W? VeIocity Prot,™<=ed by imposes. Simple

ssa s. as rr """ S^S&sayisarfcie
.rri'K “"s:

its lower end. y ’Dg n”g 6toPPe(1 b7 a projection at

sp]
BIO

ey

un

Ve
pr<
«J

the’rota^ion^of'the'earth ° hnd/nter8eC*lng axeS| application to

Marks—March, 400.

, Section E.

on the ob^Hgatorv-courefin!n e^nent,^y) ~Harder questions 
Chapters f to Thé nfit^ W‘? ^ on?irtted sections,
W = Vypw. 1 un,ts evolved in W = V»w and

toti

ofpr^ZT£ZeStigf0? .iDt0 the distribution 
reservoir walls thetwn rn^rgUla?JOmt with application to 
Inert in of 1 th0 two c°ndition8 for stability. Momenta of

centre of pressure on a nla^l P8™™0" a surface and the 
pressure is generally below th.?1*?3' ?r001 that the centre of 
detormi natioiTof Ps ;height abZIh " °f grari^ Melacentre ; 
tion for stability " AnnbraHnn? Sentr? of %“<>", condi-
The various pomtioM of stabditr0of1a^0^a^OniO^6‘mP*e 80*’ds. 
ite apeoiflo gravity variesftom*nothingSto T” '°g 6f timber aa

acconlinWr0,oPé'0ff'"'el0f,gaSe9- fluids with 
according to different laws. Barometrical
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tioi
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OU8

1 Thi
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densities varying 
measurements of

; « = 26215. ~~!i- 
h ’

heights. Proof of 2 = 26215 log —
JJ __^ A

Height of the “ homogeneous atmosphere.”
CoiZ = 52430. cou
lna
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ulsds. Simple 
centre of per- 
Vpplication of 
ual heavy par- 
3 move on two 
of two equal 

atal pulleys, 
Special aiten- 

iccurs. Work 
a thin vertical 
: projection at

ie represented 
a solid round 

application to 
the zenith at 
longated pro-

-March, 400.

Stresses on boilers and thin metal cylinders. Thin hollow 
sphere. Relation between pressure on a surface and the ten­
sions in the di rectiens of principal curvature. Thick hollow
cylinder t = ^

under external fluid pressure.
Plow 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. Calculation of the sizes of water pipes. Open channels.

Marks—June, 400.
/ Notts, 100.

Resistance of tubes to collapsing

1st GLASS.

Voluntas y—1,500 Masks.

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.>r questions 

ted sections, 
= Vein and Suction S.

Algebra* and Trigonometry. Re-examination on the 
former course, (sections C, G, H, J). Probabilities (Tod- 
hunter) Chapter LUI to 737 and examples 1-10. Theory of 
equations of all degrees, ransformation of equations to others 
having difi'erent roots. Solution of cubic equations by Hor­
ner’s and other methods. Determinants ; Factors by 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. (Todhumer's 
Plane Trigonometry). Chapter XIX § 266-72 ; 274-6 ; 78. 
Exponential values of sine, cosine, tangent. Gregory’s series' 
Calculation of 7t. 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, Marks, 260;

distribution 
pplication to 
Moments of 

uilateral tri- 
i sphere ; of 
explanation 
;ation of the 
’ace and the 
he centre of 
Melacentre; 
ition, condi- 
mple solids, 
if timber as

ies varying 
irements of 
H—h 

A ’

mosphere,”

Section T.

Geometry with deductions, Co-ordinate Geometry and 
Conics. Re-examination on, and completion of the former 
course, (sections A, B, F, K, O). Abridged Notation (Toi 
hunter, Chapter IV.) Marks, 250,

i
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Section U.
Differential and Integral Calculus. Re-examination on 

and completion of the former course. Easy examples of trac-
OQuntiZ08' Fin n0tos of the 9olution of differential
equations. Finite differences considered with reference to
tio^m‘sK rflt.lonal al8obl^i‘;al series ; interpolation and correc­
tion. Summing areas. Weddle's approximation. Marts, 500.

Section V.
Applied Mechanics. (Notes.) Re-examination 

completion of Section P (Statics.) Moments of Inertia
and p,.IP|Se +°f IfneTrtia-. Graphical construction of Moments 
and Products of Inertia. Amsler's planimeter Internal 
stresses m a plane lamina. Principal stresses • direction of
nmsShmomtntofSSi -flipSe °f etreS8' Eternal stress in 
fir, ' ?’ moment of resistance; general formulai and applies- 
tion to beams of symmetrical section. Shearing force the 
differential co-efficient of tho bending moment ' diagram of 
shearing force used to determine the bonding ’ g 
tributmn of shearing stress ; application to girders. Theory

"CK Ü2S
assumed to be a linear function of the co-ordinates of the 
point ; general formula for the intensity at any point • aooli 
cation to rectangle, circle or ellipse, rhombuV Zular or 
elliptic annulus. To find what force should be applied at any 
point of a rectangular joint in order that (1) tlfe maximum 
intensity should not exceed a given amount, (2) the intensity

S.iXîr"1"' ‘ "■ ■ --"i hUira

on and

Ot

Vcmoment. Die-

>

Section W.
Hydrostatics. Re-examination 

former course.

Oh
on, and completion of the 

Marks, 200. Vo
Section X.

lmg machines. Omit Chapter III on Teeth tfWhfelî
Marks, 750.

Ob

Vo

i
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ROYAL MILITARY COLLEGE OF CANADA.xaaiination on, 
lamples of tvac- 
i of differential 
h reference to 
don and correc- 
n. Marks, 500.

SYLLABUS OF INSTRUCTION IN FORTIFI­
CATION AND MILITARY ENGINEERING.

ALLOTMENT OF MABKX.

nation on and 
its of Inertia. 
>n of Momenta 
)ter. Internal 
a; direction of 
irnal atreas in 
» and appea­
ring force the 
it; diagram of 
moment. Dia- 
dere. Theory 
both end a; (1) 
earns on three 

bending 
oint; intensity 
linates of the 
' point ; appli- 
9, circular or 
applied at any 
the maximum 
the intensity 

ication to the 
Marks, 500.

Theoretical Part.
Marks available for entire Come.

f Examination. { ?ear'Y>
Intermediate, . 2,200
Notes, Exercises and 

Drawings,

! ■1,100 
| 1,000

nil00! ]>200

Obligatory,
0,000

Term work.

f Examination. \1 Intermediate,
Notes, Exercises and 

Drawings,

Voluntary,
2,000

| Term work, j ! 800

Practical Part or Engineering! Drill. 
Marks available for entire course.

num

( N. C. O’s. and Cadets
Obligatory. I For imparting instruction, (N.C.O’a.

only).............................................................

500

170
Voluntary, Nil.

Distribution of Marks by Classes. (Theoreticalpart.) 
ith Class.

f Yearly,
( Intermediate,
| Notes, Exercises and 
{ Drawings,

3rd Class.
Yearly,
Intermediate 
Notes, Exercises, and 

Drawings,
Yearly,
Intermediate, nil 
Notes, Exercises and 

Drawings,

300Examination. 600Obligatory, 300
1,000pletion of the 

Marks, 250.
Term work, 400

Voluntary, Nil.

| 1,000500, and Notes.) 
ig and mang- 

of Wheels. 
Marks, 750.

Examination, 

Term work. 

Examination.

Obligatory,
1,500

500

500

300 300Voluntary, i500 Term work, 200
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2nd O/ass.

OWigatorU Bxamina‘ioa-{ Mediate,

,6U0 ' Term work, [Notes, Exercises and
Drawings,

Examination. Nearly,
Intermediate,

Term work. Notés, Exercises and 
Drawings,

500 | 1,000500

500 E.

300Voluntary, 300 atnil.500
200 III

1st Class. tii
°b2MnryM BXamiCali0n' { Remediate,

’ Term work. - ^^es> Exercises and
Drawings,

Yearly,
Intermediate,
Notes, Exercises and 

Drawings.
Distribution of mafks by Glasses. (Practical part.)

4th Class .
3rd Class .
2nd Class .
1st Class .

600
1,500900

/ 500
Examination. 

Term work.

600Voluntary,
1,000

600nil.

I 400

Nil.
Nil.
250
250 and 170 for N.C.O’s only.



25

TEXT-BOOKS.
[ 1,000

The following is a list of the text-hooks in use :—
Guide to the Course of Military Engineering pursued at the 

Canada, by Major Walker, B.E., and Capt. Sankey, B.E. 
Text-book of Fortification and Military Engineering, lor use 

at the B.M.A., Woolwich. Parts 1 and II.
Instruction in Military Engineering, S.M.E., Chatham. Part 

III, Bridging ; and Part V, Miscellaneous.
Explosives, their use for Military Engineering Land Opera­

tions, and Electrical Measurements, by Captain Sankey, B.E.

Books recommended to be read.
Instruction in Military Engineering, S. M. E., Chatham. 
Lendy’s Treatise on Fortification.
Professional papers of the Boyal Engineers.
Sir Howard Douglas’ Military Bridges.
Haupt’s Military Bridges.
Von Schèliha’s treatise on Coast Defence.
Journal of the Boyal United Service Institution.
The defences of Washington, Barnard.
The Attack of Fortresses (B.E. prize essay), by Major 

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

Fraser, B E.
Brialmont's Hasty Intrenchments.
Brialmont’s Traité de Fortification Polygonale.
Home’s Precis of Modern Tactics.

is
500

300
s

200

600 1,500900
and

500
600

600nil.
and

400

11 part.)

N.C.O’s only.

• Only the» books at present In the Libraiy at R.M.O., have been quoted.

go a 
§="3
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“S-3.W "
ïortification,—

(

Field Fortification,
Permanent Fortification.

cZt D™en":nt F0rti<iCati0n-
Pioneer Dutio!”- ^ Dofence of Por“' 

Construction, demolition and 
communications for the 
men, horses and 
transmission of

esses.

restoration of 
. conveyance of

materials, and for the 
messages.

Method of InttwtüL'lXi’ h uttin& etc' 
theoretical]/ and, as fai”as nnLhf10™ “î'J00*8 are taught 
given in them. The theoret.VnMnlf’ pl'?ctlcaI instruction 
means of lectures and nerson ,l Lf 'a,- n 18 can'ie(i out by 
text-books above quo^ and of o h™? 6Xplana,"y of the 
of notes from time to time, as reudred ma ' gge,n in the form 
execute numerous plates and AVmvv ’ Cadets have to
fullv the notes given to'them ’ a”d t0 write oat care-

whenever possible, the work wMI h/d , ^ labour i K 
part of the coarse special attention will r""0/"11 6IZ0' this 
Cadets in superintending. 1 bo S'vea to instructing
classes the°retiCal part of tbe

cla™esPraCtiCalpartwi11 be

eacTh6ola8s:!îngShoWStheporti0

1Camp Duties,—
froi
Sk,
of I

2is 3

hur
4

Con

5
full

6
Prii
of acourse will be studied in all four 

taken
Ent
win«P in the 1st and 2nd Mil

of the subject studied in1
ForTheoretical Part.

m c70ri“ ^^1fo^™ifenroofqapj„it:m'tr'lctiwlofthe 7.
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RUCTION IN 
[TARY II Class.—Attack and Defence of Fortresses, including Mining, 

and Applied Field Fortification.
I Class.—Applied Field Fortification (continued.) Use of

Field Fortification by the Attack, Pioneer duties.

Engineering Drill.
II Class.—Field Fortification, and the Attack of Fortresses

(excluding Mining.)
I Class.— Use of Explosives, Pioneer Duties and Camp Duties.

cring is partly 
tical course, or

n.
4th Glass. 

Obligatory.3SS08.

FIELD FORTIFICATION. 
1st Part.

restoration of 
conveyance of 
, and for the

1. Introduction.—Principles of Defence and deductions 
from them of the works required to defend a Position. 
Sketch of the defence and attack of a Position. Effect 
of tho 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,

8 are taught 
instruction is

Dried out by 
inatory of the 
en in the form 
idets have to 
rite out

hurdles, &c.
4. Revetments.—When required. How made. Anchoring. 

Comparison of tho various kinds.care­

'll, has to be 
sarth, timber, 
labour ; but, 
size. In this 
to instructing

td in all four

Work to be Done for the Defence of a Position.

5. Clearing 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, 
Military pits, Inundations, &c.1st and 2nd 

studied in Cover for Troops.
For Infantry :—

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

9. To cover supports.—Requirements and how generally

action of the

ication, and
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Cet; 
anthow ^fci-

itCX?:-Ural °0V6r- Bheltm’ eC ’ ”amely:

vanons works used, namely- Adanti inn i5le8crlPtl(;n «f the

f™imiedT°CSt^riL0qarent8 a?d h»w generally 

Adaptation of natural cover, Limbar^C^ “S°d’ n“mely:

ei

A

Blindages.
12. Specially considered.

■Hasty Intrenchments.
13. Nature and object.

Flanks.
fluid, te ïheC“eate and,i,0W generally fob 
flanking, namely : Tam^CpoliC&o.^"8’ ““ for

Formation of the Strong Points^ a Position and of isolated

eSH'Sl?^3^»S,S5SC

JCESt!:°,plat03 to Redrawn.-

i, an of -Fle,cl redoubt.
JT- ®u°b“k with Section- 
VI. Defensible Knoll.

JJf- Defensible House.
V{H. Defensible Village.

IN. Defensible Wood!

B

0.

'
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3 used, namely : 
Winded trenches,

ow generally fu|. 
used, namely :

Exercises.—On the above subjects, principally numerical 
examples.

Subjects for Examination :—
December—Sections 1 to 6 inclusive.
March.—Sections 7 to 14 inclusive.
June—The whole subject.

ammunition.— 
ascription of the 

natural cover, 
in Field Works

how generally 
used, namely:

III. Glass.
Obligatory.

PERMANENT FORTIFICATION.

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

unchanging. ' *
Details subject to change 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.
р. By open assault. 
y. By bombardment.
5. By blockade.
b. The maximum amount of security against attack by regular

siege.
Sketch of the attack and defence under the above heads with 

the object of showing the general nature of the works 
necessary to give effect to these requirements.

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.

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

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

generally fhl- 
fs, suitable for

tnd of Isolated

inds, namely: 
nd execution.

nble Position.

be drawn :—
hes.
ms, etc.

d.
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1 "’slope ™ramps!‘S °bj°Ct’ °°mmand-

t ZanrfTu^ofbjmu.*flI?manditllickn038' fol™. slopes.

Moans for sheTtef formed and materiof't " P°"ible' 

b a cth7t?0DStrrti0D and position m pr° 9 f0r reserves-

»aïriï'55S:iaf
Y- Various kinds of

a. a.
terreplein,

?I

D.
(

c

c
i

•i
08

$

obtained. Three systems- ’ Wby Doces8ary> how

;

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

c Under8!ïblana COmParû lho8° systems.

vi"Ss,Ktd„t°sa -°».
oc. Outworks—

1. Covered way and glacis, and 
Keeps, object, construction.

3. Tenaillons and demi ton aiII 
0. Advanced works—

iesirable, is now obsolete.

(See also applied P.P.)

4 Itetronchmonts—S,mp,e’ 6iMy- b™ carried out.

iioqui remen Is, how carried out

:
:

ravelin, with their 

defects,

!

2.
:

; ons, mention only.

Detached works— 
Requirements, when used.
.Am m llninn 4 i -------

I

Y
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A
=, *

SS, terreplein,

, form, slopes, 
fire ; the ban- 
ites, Moncrietf

possible, 
arses, solid or 
" rampart for 
for reserves,

at fulfil, 
width and 
advantages

iction, com- 
ich kind, 
iessary, how

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

D. AnttANOEMENT OF THE ELEMENTS IN FORTRESSES. i 
General considerations which govern the combination of the

above elements. 
a. Detached Forts.

Eequirements. 
a. Good artillery positions.
(j. Secure against assault.

How carried out.
6. Enclosed Enceintes. 

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

view.
When a regular attack is to be anticipated.

1. Shorter fronts, more elaborate in detail.
2. Strong salient outworks. Countermines under glacis.
3. Escarps, caponiers and keeps, completely covered, hence

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

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

ot. The enceinte as in (D — b — jf) above.
-- fj. The detached forte.

1. The individual forts as in (C— c — y) above.
2. Considerations which have brought into prominence in

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

d. Examples of Modern Works—To illustrate the above.
E. Sketch of Progress of Permanent Fortification—vide

voluntary course.
F. General Application.

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

General strategical considerations : Method of frontier 
lines, its failure illustrated by examples.

Experience of the Gorman invasion of France in 18Ï0-Ï1. 
Discussion on the best method of defence.

' Tactical use of Fortresses.
Distinction between a fortified place, or fortress, and a 

fortified position.

as.

)

iced works,

with their 

on, defects, 

only.

heir objects

1 advanced 
of these 

obsolete.

F.F.) 

d out.

oupuros. 
lois, iron

r-
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SE MI-PERMANENT FORTIFICATION.
A. Introductory__

Definition. »
Objecte to bo attained. Requirements 
Means available for Construction 

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

B. Application.
a. To semi-permanent detached forts.,- •
0. io semi permanent enceintes 

Requirements, and how 
above heads.

C. Various Examples

nent Works.

of semi-permanent

works.

carried out under each of the

op the Application op Semi-Perma-

Plates

I. Permanent profiles. 
II. Bastioned trace.

%
*VI A semi-permanent work.

SOBJEOTS FOR EXAMINATION:—

ttn?-SeCti0na A-B-0 aad D- Permanent Portiflca-

fteTmlimiRFort^r."1 F°*'tifiCalion’ aad Semi- 

June.—The whole subject.

HI GLASS.
Voluntary.

PERMANENT FORTIFICATION.
E. Sketch of progress of Permanent Fortifioation

b. The Transition Period.
as

Dj

• These plates are liable to alteration from tl
me to time.
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Effect of the introduction of cannon, and of mining with 
gunpowder.

On the site.
On the construction.
On the profile.
On the trace.

c. The early Italian, Dutch and French Schools.
Introduction of the bastioned trace in Italy.
Origin of the ravelin.
Paciotto’s trace, the first regular bastioned work. 
Characteristics of the Dutch school, example Ccevorden. 
Improvements by Coohorn, his principles and methods 

of construction.
d. The French School under Vauban and his Successors. _ 

Vaubao’s systems, first and third. Cormontaingne s im­
provements ; the school of Mezières ; the school of 
Metz (modern French system).

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

e. Rise of the Polygonal System in Germany. ... 
What it owes to Montalembert, and to the early designs

of Durer (16th century).
Various examples of the application of this system in 

modern German works.

ON.

ni-permanent

each of the

Semi-Perma-

)nch system, 
nceinte.

id bastioned
COAST DEFENCE.

*A. Introductory—
Principles unaltered. .
Considerations which influence the modifications m de- 

tail, characteristic of coast defences.
Considerations which influence the selection of the 

points to be defended.
Sketch of methods of attack to which such defences are 

liable.
Requirements and means of carrying them out.

a. By special arrangement of batteries—site.
b. By constructive details for protection of guns and 

facilitating their service.
c. By utilization of natural obstacles and creation of arti­

ficial ones.

itFortifica-

, and Semi-

TION,

u of Gun- 
»nd means 
i the same B. Combination of these principles in works for coast 

Defence—
Nature of defences :

and 0 Coast Defence are Included In Obllga-•Portions of Sections A, B 
tory Course under Section F.
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a< -Batteries.
*■ Obstructions, 
c. Submarine mines.
a tbpmtSfon of°ïbemaebove °f defendinS coa3t« by

‘ follow7^Uir0m°ntS and how fulfilled for the

««BaaBsv^
b' and how fulfilled for the

a. Sunken obstructions.
P: Floating do

the £EEE

tively

how fulfilled fçr
a« Defensive.
1. Mechanical.
2. Electrical.

1. Locomotive.
2. Outrigger.
rf1O0f the uee of torpedoes.

‘ G^r,a dls.cnsa'On on method of defend! 
combination of the above.

C. General Military Operations 
Coasts. y

KLYrx,

ng coasts by the 

for tiie Defence or

II CLASS.
Obligatory,

ATTACK OF FORTRESSES.
A. Introductory.

the means at the disposal of „\|!m ba can'lcd °“t with 
applicable respectively, and ho/carriod out?"are

|

i

J

v

p 
J6
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a. By Surprise.
b. By Open Assault.

Application in connection with the regular attack.
c. By Bombardment.
a. For destruction of arsenals, &c.
R. For obtaining possession of the place.

Application in connection with other methods of attack.
d. By Blockade.

Methods a, b and c may be used in connection with 
blockade.

Application of blockade in connection with the regular 
attack.

ling coasts by

Med for the

off carriages, 
lields.
io

fable, respec- 

illed for the
B. The Reciulaii Attack. .

a. Introductory.—When used, general sketch of tho 
method of approaching tho fortress.

Corps of observation, necessity for.
Siege corps j 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. fSee applied F. F>)
c. Preparation for the regular siege.

Choice of front of attack.
Project of attack.
Site and arrangement of siege parks.
Preparation of materials.
Preliminary batteries, discussion as to whether they 

to be recommended. 
egular siege.
first artillery position ; object, requirements of 

batteries, considerations affecting their site.
Type of battery employed, method of execution.

R. Progress of attack up to the formation of the first parallel. 
Object of first parallel, requirements, former method of 

opening, present method.
Tracing, and extending. '
Execution by common trench work.
The approaches.
Extent of the parallel.
Covering troops.

y. The second artillery position— 
z^lts object ; duties of the batteries ; their sites ; number 

of guns j-equired, and their distribution ; requirements 
of the batteries.

ively 
fulfilled fpr

espectively.
explosives

are

tots by tho d. There 
a. The

3FEVCE OF

V

3d.
out with 
hon they
it.

V
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SSSgjsssass—
Arming batteries and opening fire.
Advance from first to third parallel.

2. Definition of sapping and requirements.
Single saps shallow and deep; when used, ho

3. Derm-parallels ; their object and position.
metSt^eS.01 aDd P°3itio“. Memento and 

Advance to the covered way.
1- Spparailelfficulll(la t0 be encountered in front of the third 

2. Circular portions.
3‘ MlMininga)k neC0Saary’if 00“nt6r mines .exist. (See

4- Adc;r,sfi'°m dr°nlar p0rti0n9 by doub,° saP on the

5: »,

i sayarurftf^fc- „„
%• Breaking into enceinte.

■ OT2W2-&
3 B reS^:n, 2» 2^^“

PTsagegote8'Sil6nCiDg flank8’d0acent ditch,

4. Occupation of the breach.
Byeaecut!onPreparati0nSf0r a89auIt’ disPOBition of troops 

By gradual occupation, method of execution.
' FUexi‘at Pr0000d,T,g8 againat retrenchments, if they

w executed.

ure

%

I

i

[

c

i

t

]

0*5 WM
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i

epical battery, 
otion.

Breaching by distant carved fire if the escarps are not 
well covered.

Attack by mining.
C. Examples— 

a. Application to the attack of a front of the modern 
1'rench system.

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

n.
iarallel and its 
h work. Ad- 
generally by

DEFENCE OF FORTRESSES.
A. Introductory—

Readiness to resist attack. State of preparation during 
peace with respectf*to 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 require to be carried out by the Engi- 

and Artillery.

row executed.

lirementa and

it of the third

exist. (See 

o sap on the neers
Distribution of troops.

Measures required to resist attack.
By the enemy’s field army under the heads given in 

syllabus of attack, section A, viz, : 
a and b. By surprise or open arsault.

c. By bombardment.
d. By blockade.

and require-

ts.
nents, how

i attempted, 
irements. 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 regular siege.
a. Against the first artillery position.

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

R. Against progress of attack to first parallel.
Defence of advanced posts, lnrgn nnntieui
Lighting up ground at night and careful observation.
Firing on working parties ; large sorties.

O, Against the second artillery position.
Concentration of fire on batteries in succession.
Interruption of working parties if discovered by shrap­

nel fire.

f procedure

i breaching 
observation 
nents when 
it.
: into ditch,

n of troops,

a, if they

1
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f Against advance to third parallel

*■ Ag.:ŒSti",ïï!r;"' .......................

tKüKjÿi-
o. Counter mines ' 

mining.)

4' SüSïïïSp—b
sSsmsmsbw:

9. Against crowning covered wav bv 
Concentration of fire as before ■

10. Against fifth parallel.
Same as against other saps.

?■ Against breaking into enceinte.
1. trônerai preparations.
2. Against breaching of escarp.

Scarp and countermine breach Arranim r,v, * ,

5. Against attack on retrenchments CP °“ breach'
fâcîmri^nteftLktifhta °f mUsk6tl'7'
defence of citadel or of a second fortresiT ' 

CVEarioue.LES °P IHB DefBNOE ” Fobtbesses-

1

to oppose besiegers’ mines. (See also

assault, 
sorties on flank.

I

i

I

D. Genebal Discussion__

°rS2Sr“»ï*ïSbi:i™:;
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MINING.as against first. 
1 third parallel, 
ter approaches.

A. Introductory—
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.
Otiject, 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.

Countermines offensive (overcharged mines.)
c. Submarine mines. (See Coast Defence.)
a Defensive use, submarine mines proper.
fj. Offensive use, torpedoes.

B. Requirements.—Means for placing charges.
а. Land mines ; offensive and defensive.
a Shafts and galleries ; object, dimensions, method of 

executions and lining. Tools appliances and time 
required.

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

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

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

б. Submarine mines.
See for details, Coast Defence, Section B, Sub-section c.

0. Explosives generally used.—Their different effects,
and the quantity of each required.

a. Explosives.
a Gunpowder, gun cottonand dynamite ; comparison of 

their effect, and when they should be used respec­
tively. Sketch only.

3 Calculation of charges, land mines ; definitions; over­
charged and undercharged mines ; camouflets ; radii 
of rupture. Rules for calculating the charges and 
effects of mines. Influence of the nature of the soil 
upon the charge.

aes. (See also

larallels, fourth

i against other 
, plunging fire

t.
i flank.

reaching bat- 
in t, retaining 
Bsible.

ir manœuvres 
k fire against 
litch.

?o obstacles, 
irt. Flanks 
breach and 
under cover 
'n breach.

f musketry, 
met. Final

and defence 
le coarse of
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7 F°srivSeÏra^veMine8’ 666 ^ DefenCe and ExP>°-

F<CouiesePPll°ati0” °f min68’ 806 Syllabu6 of Voluntary

FIELD FORTIFICATION.
2nd PART.

APPLICATION T° THE GboüND OF THE WOBK TO BE DONE FOR 
THE DEFENCE OF A POSITION—

°fnto °f^endv"gAa P°SiliOI>- Subdivi8'0n of tho defence 
defensive offensive-defensive and purely
Application of the different kinds of defence.

1 troP0pSstl0n8 °f th° W°lka mUSt conform t0 tljat of the

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

eneral arrangement_ of works to conform to this distribu- 
tion, namely, Lines with Intervals. Comparison of
ofthebindn?td17l8andj:!05tinUOUS Linea- ^Influence

r-d
sSVrm* MSS-ssife. *? 7 kmd o/ defence. Defects that may occur in 
Positions, and how best to neutralize them. Des- 
oription of various kinds of Positions.

Choice of site far works—The site must be chosen nrinci-

Infantry : shooting line, supports and reserves. 
Artillery : guns and limbers.
Strong points: Advanced posts, Main line
fng retreat.P1V 8’ KC6pS °f P°Siti°n’ Works

d. Flanks.
e. Communications, radial and lateral.

Order in which the various works should be

I

Pi
C0D8Q-

F,
E:
Sis onf

pivotp,
cover-

r

,

* the86 toCtiCa‘ "*"*"***
executed.

o

jS

00
 0

3
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into the effect of intrenching on the field ofce and Explo- 

s of Voluntary

Inquiry

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. Field of battle. Offensive-defensive and pure defen­

sive.
2. Lines of investment.
3. Defence of the environs of a fortress.
4. Defence of defiles—bridge heads and mountain

passes.
5. Intrenched camps, depots, etc.
6. Bearguard Positions.

Attack and Defence of field works.
Plates :—

I. The attack to the third parallel.
II. The attack to the summit of the main breach.

III. Siege Works.
IV. Defence.
V. Mining.

VI. Applied field fortification (project).
Fair Notes.—On lectures during the term,
Exercises.—Journal of Attack. Beport on project.

BE DONE FOR

of the defence 
and purely

ce.
to that of the

I of the conse-

this distribu- 
omparison of 
is. Influence 
or which the 

the works, 
e of defence

Subjects for Examination—
December—To end of attack.
March—To end of defence and mining. (Sections A 

to C inclusive.)
June—Attack, Defence, Mining, (Sections A to C) 

and application of field fortification to the defence 
of a Position.

depends on 
to mainly on 
«sidérations, 
its according 
iay occur in 
them. Des-

losen princi- 
nsiderations. 
f the follow-

2nd Olabs. 
Voluntary. 
ATTACK.

Section B.—Obligatory course.
Sub-section d, — a, y, J, a, Ç) more in detail.

MINING-.

serves.
zl

line pivots, 
-orks cover-

D. Application of Mines— 
a. To the defence.
a. Defence of glacis : object, requirements, how carried out.

Countermine systems for defence of glacis, 
g. Defence of breach, object, requirement», how carried 

opt. Countermine systems.

iccuted.

to the Course ;

S

f
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6. To the Attack.
a. On countermines under glacis, tactics of assailant

SS1? *“

Plates—
VII. Siege works.

VIII. Countermine systems, 
n, Attack on a system of countermines.
Fair Notes.—On lectures during the term*rsæzgsu*km'« **»> *— -

tacti
folio

a.
F b.

c.

T
Q

Det
0

Subjects of Examination_
June—Whole subject.

I
lead

I1st Glass.
Obliqatoby.

FIELD FOETIFICATION.
Use of Field Fobtifioation by the Attack.

vari
I

ous
I

dye

I
E

Purely Offensive Use.

on the tactics of the attack. Statement of the 7°^ d®Pe“d

-£ --«°. «—KW °iXSS:f £

Sor
bat
ing

1
fori

20«,

c
tioi

Purely Defensive

ra:js,sr f«
Application to the ground.—As in the defence of a nos,>inn 

an i in some cases the choice of sites will be influenced by th,’

COluse.

I
mo
ali(
the
sus;

T
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tactics of the attack (see d and 6 below). Consideration of the 
following cases:—

a. Intrenching front to assist flank attack.
b. Securing captured position,
r Preparing rear guard positions in case of reverse : conneo- 

tion between the afcoveuse of Field Fortification and 
the “regular” attack by means of siege works.

EXPLOSIVES.

Their Use fob Military Engineering! Land Operations. 
Qualities and capabilities of the various explosives used.

Construction of magazines for the storage of explosives.
Use op Explosives.

Fuzes.—Electrical and for use with slow or instantaneous
161^Preparation of Charge.—Primer ; preparation of charges- for

T Preparation of Firing Arrangements. —Slow and instantané-

^Firingby ÆZectrimïy.-Voltoic batteries, quantity and tension 
dynamos, arrangement of circuit, jointing.

Testing.

of assailant, 
7 shaft mines

form breach, 
sr capture or

; Journal of

-a

10K.

ification for 
tnd a purely 
would thus

Examination of explosives.
Electrical testing (with the apparatus contained in the F ield 

Service Testing and Jointing box) of fuzes, 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
i, of a very 
itruotion of
his. llh @rtoM67l63,165,167,170,189,190,199,200, 

208 to 213, 221, 234, 235, 241, 242, 244 to 248.
PIONEER DUTIES.

Communications considered under three heads : Construe- 
tion, Demolition and Restoration.
COMMUNICATIONS FOR^E^CONVEYANOE OF MEN, HORSES

Construction.
Bridging (Railway bridging omitted).—Object, require­

ments, 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

'ks depend 
tics of the 
ent of the

luirements 
and com-

of a hasty 
>n of the 
nst him ;

k position, 
ed by thç
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openS°^rjdJnXngw9a:t0:nd fl0ating bridg-

8PXonTht™roasfi,ntrh!,id'y PalculatinS the dimensions of 

an“S6/C°nneCtoyS;,m t0gether: ,asbinS. treo.naiIs,spik

01
band

Betrussed beam and

E,
emb:
Hast/

ilpliiP
§§#taipfi ~ " "‘“""S P*» »' -PP.», M

M.S'42d-~£rf °r — «=--■

dimensions and buoyancy rcunireffor flit.r cfdp"latlon of
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st ■" toss
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road engines, .Ipairinfroad, ^ ma,'9h°8' °°r(W ™ds,
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dges for wide

> dimensions of 
leral considera­
sed beam and

eo-nails, spikes

diass, derricks, 
owor.
such bridges, 
ethods of erec- 
kinds of frame 
ordinary and 

thout vertical

inch bridges, 
bod of making 
is of trestles : 
iges and dis-

Demolition.
: 1. ByObject. Description of methods generally adopted 

hand. 2. By use of explosives. 3. By fire.
Roads.—Vulnerable points: bridges, cuttings and embank­

ments. Demolition of each.
Railways.—Vulnerable points: bridges, cuttings, tunnels, 

/embankments, permanent way, engines and rolling stock. 
/ Hasty demolition by cavalry, and deliberate demolition of each. 

Canals.—Vulnerable points: locks, cuttings and embank­
ments. Demolition of each.

Restoration.
Object. General considerations.
Roads.—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 ti

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

Construction,
Object and general considerations.
Signalling.—Object. Alphabet, Code. Cypher. Means 

of signalling : flags, lamps, shutters, heliograph. Selection and 
arrangement ol signal stations and method of working them.

Telegraphs.—Object. Short sketch of method of working 
without introducing technical matters.

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

mi

10-

support, crib

uch bridges, 
hlcuiation of 
bridges corn- 
timber rafts 

ie adopted at 
iter or varies 
ion of level, 
ction.
)s ; passing 
etc.
struotion of 
luroy roads,

rays in time 
>n of route, 
fs.f Adap-

itions as to 
ik. Works
'W-

;

Demolition.
Telegraphs.—Breaking the circuit. Tapping the circuit.

Restoration.
Telegraphs.—Same as making.

CAMP DUTIES.
Water Supply.—Sources of water supply. Purifying water. 

Distribution of water. Methods of obtaining water. Morton’s 
Abyssinian tube wells. Boring for water.

Hutting.—Requirements. Huts of various kinds. Bivouacs. 
Miscellaneous.—Field kitchens and ovens. Latrines.

Plates :—
I. Project for the defence Of a Position.

II. Demolition project.
III. Project for a military bridge.

[ Engineering 

id, being part
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SUBJECTS FOB EACH EXAMINATION—

dutio7 'mancntfortificatio" and remainder of pi 
June —

I
Ï
I
*

oneer
: Attack and defence, and whole coarse for class.

1st CLASS. *V
V OLUNTART.

ELECTRICAJ; testing.
are renferred°Miderati0nS- Units to which th

C
Gee

A
pits
Wiiese measurements

instrumental C^ntocTkeys^tondmd °c ^‘ng foIlowirlS 
(detector, sine, tangent Thomson’* d „ !?’ galvanometers
dîffe^^^

ttS '"■J'iJ.A, 11\ ""”.2
6

exei 
and 
of v! s
Fiel

ng the Voluntary A

PIONEEB DUTIES
COMMUNIOATIONT FOB TUE CONVEY A im* „„Bbidginq_ AND MA°BB™ii 0F Mm* bosses

MateXu1^eVe?Zofl„dT'Pî-i0n °f ™ch bridges, 
ing and calculate Æ !?*0!' Meth«>d of erect 
ingkinds: OrdiZyforthe f°How- 
Strutted tension'bridges. P budges, tension bridges and
Materials^use^^Detans’KnstrMtion”1 l\Tfd|Jj6qUirem<mt9-
and calculation of stresses nnrl H'm* 0”' ^kod of erecting 
kinds: Frame brifife!!1?""' for the following 
shallow openings, and trestles in tie£ for^ideZp omnin™

iE=” ™zizzmo™*ms-
structiont,ofv«™u7kinds‘’re9Uir0mentB and metbod of con-

G
A
L
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:

M
logs
brie
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i
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Plates.—Project for a military bridge, y 
Fair Notes.—On lectures during the terni.
Exercises.—Report on project.
* Subjects for Examination—June—The whole subject.

when ordered.then ordered.

ires and bridg- 

ider of pioneer 

3 for class.

ENGINEERING DRILL. 
2nd CLASS.

Field Fortification.
Preliminary.

Carrying tool drill and extending working parties. Field 
Geometry.

Obstacles.
Abatis ordinary. German bough abatis. Shallow military 

pits. Irregular pits with wire entanglement stretched over. 
Wire entanglements. Palisades. Fraises. Chevaux-de-Frise.neasuroments

the following 
aivanometers 
and Clark’s 

lenser.
urements of: 
anometer, of 
inference of 
current, and

Voluntary

Cover 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 
oi 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.

toy, BOSSES

ch bridges, 
îod of erect- 
the follow- 
X'idgoa and

[uirements. 
>f erecting,
3 following 
38 for wide 
i openings.
rESS AGES.

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 fhll size. Executing in

tlmeto time1*1* 01 PIatea glTen tor eecl1 clMa are ®UJect to alteration from
icd of con-

I
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traverses and

bl3ATTACK OF FORTRESSES.

First Artillery position.—Execution 
batteries.

crib
in model of suitable

approaches.^>ar<l^e^ Common trench work for parallels

rrP w 2nd Parallel.—Flying trench work.
Up to 3rd Parallel. Single sap shallow and deep.
S C0"ere(Z way.—Circular portions. Double 

Blinded saps. Crowning the covered way.
f laking into enmnfe.-Batteries in lodgment on covered

dlw9?68h6nt ln.t0 lho dltch. Passage of ditch (1) when 
dry, (2) when wet. Occupation of breach. ^

W{ Fern
and

Bi

saps.

1ST GLASS.
Attack op Foktbesses—(Continued.) 

Mining.—-Sinking «shafts with eases 
galleries with cases and frames. and frames * Driving 

Preparing charge for mine.
Use op Explosives. 

Preparing charges of gunpowder, 
or various purposes.

Preparation of firing
guncotton and dynamite

-7
ication of the theoretical 

Pioneeb Doties.

Signalling.
Flag drill. Practico with flags. Lamp drill 

lamps. Practice with lamps. Praotiro 
Selecting stations. Transmission of messages.

course. -!:

with dummy 
heliograph.with

Bridging.
Preliminary.—Reconnaissance of sir» vr_n . , _ ,

*Ths MtoeI «Inking or .bans, 4o., wtil not,
M a T™1®, be possible.

:
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red trestles with various materials. Forming up intoravorses and

Miscellaneous.—Points of support formed by gabions, casks, 
crib piers, &o.

Water Bridging.—Barrel pier drill. Preparing boats. 
Forming the above into bridge.

of suitable t
irallels and

Gamp Duties.
Bivouacs. Field kitchens and ovens. Latrines.e siege-gun 

creen, plat.

?■
ouble saps.

on covered 
i (1) when

k Driving 
for mine. tv

dynamite

larges by 
ioity, 
course. ■

h dummy 
eliograph. t

ig width, 
Lashing 

id beams, 
ing.
L and four

•v

ble.

i
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'Obligatory—Yearly and Intermediate 
Examinations ................................ 1,600

Voluntary—Yearly Examinations. : | 400
600
100

Drill 200

For 2nd Class. ■

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

f Obligatory—Yearly Examination.... 1,000 

For 3rd Class. ■{ intermediate Examinations 600

l Drill 200

/
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ROYAL MILITARY COLLEGE OF CANADA.

SYLLABUS OF INSTRUCTION IN ARTILLERY.

ALLOTMENT OF MARKS.

' Obligatory 

Voluntary

3,000

For 1,000
Entire Course.

Drill 400
• 4,660

Communicating Drill (N. C. Officer’s 
only) 160
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TEXT BOOKS AND BOOKS OF REFERENCE.

I
one o:

I
simuliText Books :

Practical and Theoretical Course.

Drill Book for the Field Artillery (Militia).

Manual of Siege and Garrison Artillery.

Notes on S. B. Ordnance.

Treatise on the Construction of Ordnance (Boyal Gun 
Factory). J

Treatise on Ammunition (Royal Laboratory).

Treatise on Carriages (Royal Carriage .Department).

Sladen’s Gunnery (Voluntary).

#Tracto on Mechanics (Voluntary).

S
Balte] 
ing cj 
with i

;

A3
E

rowioj 
gun O)* G

, S;
First1

: Books of Reference:

Instructions for the Service of the Siege Train.

Field Artillery Exercises (Royal Artillery and R. II. 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 Artillery Institution.

Reports of the Department of Director 
Artillery.

)1 B
D

Notes

G

General of
G,

1

I
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SUMMARY OF INSTRUCTION IN ARTILLERY.ERENCE.
•0-

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 GLASS,

(Obligatory.)

Standing gun drill and simple manœuvres of a Field 
Battery. Disabled ordnance. Drill of Garrison guns on stand­
ing carnages and on traversing platforms. Mortars. Drill 
with Armstrong B. L. R. 12 Pr. and t-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.
First-lass' 160^ N' 0fficers as DriU Instructors in

I

(Royal Gun

I.

•tment).

THEORETICAL COURSE.

THIRD CLASS.

(Obligatory.)
Brief History of Artillery to the present day.
Definitions of various terms in Gunnery.

S. B. ORDNANCE.
Notes and Chapter IH. op Treatise.

Guns, Howitzers, Mortars and Oarronades.—A. short des­
cription of their natures and uses. The names of the 
diflerent parts of a gun.

Charniers,—Cylindrical and gomer.

i R. H. A, 

cotton, 

nograph. 

(Noble.)

)

y

eneral of
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Vents.—The necessity for a vent “ bush.” “ The cone ’’ 
and “ through " vent.I '

Sighting S. B. Ordnance.

The various lines on a smooth bored gun. j 
Dispart. Line of metal elevation. Clearance Angle. 
Moans of giving direction and elevation;
Wooden and brass tangent scales.
Millar’s Sights.
Mode of graduating sights.
Examination of S. B. 0

I i

rdnance.1
RIFLED ORDNANCE.

Chapter V.
Short sketch of the history of rifled ordnance. 
Classification as Guns, Howitzers and Mortars. 
Classification as Rifled breech-loading and Rifled muzzle 

loading ordnance.

i:

Chapter VI.
Description of an Armstrong E. B. L. gun and its various 

parts and fittings, including sighting.
The modern construction of Breech-loaders.

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

Chapters VIII and X.
General description of the construction and form of the 

Service B. M. L. Ordnance.
1. Mountain or boat guns.
2. Field, boat or Field marine.
3. Siege or position.
4. Medium.
5. Heavy.
List of Service Ordnance, weights and charges.
General construction of the converted guns in the service 

with their fittings and sights.

Ci

Classification as :—

$

Chapter 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.

Ch

'
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“ The cone ” Special Sights and means op giving djbeotions.

1. Turret eights.
2. Moncrieff sights.
3. Chase sights.
4. Wood scales.
6. Index plates and readers.
6. Clinometers and quadrants.
Ï. Hanging scales.
8. Graduated arcs.
9. Experimental sights.

ne I Angle.

Hind Sights.
Tangent sights, centre hind sights.
Graduation of above for the various guns.
Peculiarities of Howitzer tangent scales.

Fore Sights.
Trunnion sights, centre fore sights and muzzle sights for 

guns and Howitzers. ’
important special sights and

ce.
rs.
Rifled muzzle

Description of the 
their uses.

more
md its various

List of modern B. L. guns, their fittings and sig 
Description and use of hanging scales and quad 
Capt. French’s sights.
Shot bearers, muzzle derricks, common and spring spikes.

Chapter XH. : „
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 E. B. L. fittings.
Examination of exterior.
Preservation of guns, sights and fittings.
Preparation for transport.

hts.
rants.

and charges, 
gned.

nd form of the 
m as :—

rges.
in the service

AMMUNITION.
Chapter I. :

Gunpowder, its ingredients and properties,
The various natures used.

n'ted guns, 
rards.
ir.
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MeTod^f0” ?f8unpowdor.
The eM,f PaCiî'ne and storing. vm2fa,ra^tefd t0 ™ ‘-e so,action of.

Powder btor^fmeteiHn^8 aDd wooden sti(ks.
Mode of packing and -M,-08868’Zmc flinders.

smooth-bore gfns idem an,? car!Tldges for rifled and 
Paper bags -rvico.

J

service

r-
Pbojeotiles

SmCa8e’ grT and sand shot 
Common, naval and mortar sheila

s=ESîErFà-,,!l,M"Adapters, &o. ottoms. General service pings.

Pbojbotilbs i

chapibbs i.,X[., zn.,zra, xiy.

Common,"doublo^batt0-' °T shot
and Star shell.’ CaroMsfs PaIllser- Shrapnel, Segment

Length and thickness of sheils
Advantages^aSby thetsTo0/ V>rvic° Projectiles.
"proÏÏié^ anTbattering

NasS»».,

fob S. B. Obdnance.

Cb

fob Bipibd Gdns.

On.

Oha

Tin eces.

Fuzes.
Chapteb HI, ;

Fuze-hole gauges.
General remarks on time-fuzes

s&iSSS^ of bnrning'Time fazes forb-rats. carti

■
i

ssa

V
/.;
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Common, diaphragm, large and small mortar, parachute 
and hand grenade fuzes.

Time fuzes for K. M. L. and B. 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- 

secQnds fuze.
Armstrong’s B time fuze, the special time fuze for the 

new pattern Shrapnel shell.
Buies to find length of fuze for various ranges.

Percussion Fuzes.

a the selection of a

B£> reduced, service

n sticks, 
cylinders.
ges for rifled and 
service.

;

.*>

LNOE.
Chapter V. :

The Pettman’e land service and general service fnze. 
Armstrong’s plain percussion fuze.
Boyal Laboratory, Marks I. and II.
Difference between the two last fuzes.
The direct action, the delay and the sensitive fuze.

Jails.

ral service pings.

4
IS.

Means op Firing Ordnance.

Chapter VIII.:

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

■apnel, Segment

Sockets.I projectiles.
■ and battering

Chapter XVI.:

Hale’s war rocket, signal and life-saving rockets. 
Booket troughs.

Appendix

gulations to be observed in making up cartridges, filling 
shell or examining powder.

Part II,—Manual op Artillery Exercises.

Practical instruction in making up various natures of 
cartridges, m filling shell and in boring and fixing fuzes,

Hints on examination of ammunition.
Small arm and Gatling ammunition,

Be
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SECOND CLASS.

(Obligatory.)

military carriages. *

Fibld and Siege Carriages.

Pri nciplesofconstruction, pointing out the considerations that 
various paÆ‘g ° eelB tod the dimensi°™ of the 

The effect of firing on a field or é 
Considerations by which the various strains 

carriage may be minimized.

t with
come. "Definition of  ̂*" °Ver"

Description of the “old pattern” and “new pattern" or
rnïïov8er:woe^nnaveS,OUtth6great of •

Classification of wheels and axles.

WOODBN Cabbiaobs.

Description of the carriage for a 12 Pr B L R 
. traversing saddle. K gun> Wlth

Points of difference between this and the 
guns.

Limber for above gun carriage.

The rmunition w^ogn.Wlth ^ ” fr0m hor8e’8 b»=i ' 

Mortarlbeds DatUreS of wooden carriag

I

I
if

i.

e e.
on a field gun

(
1
1
1
1

1
I

carriages for S. B.1.

VI s
T
Tes. T
T
TI I Ibon Cabbiaobs.

The limber for above, its boxes and fittings.

5: KHtf&fcs

T
It
V

: i Tl
Tt

I

'1
’
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The chief points of difference between the above carriages and 
those for the 16 Pr., 25 Pr., 40 Pr. and 61 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.i.

nsiderations that 
mansions of the Siege Platforms, &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 su 

wagons, general service wagons, forge wagons, &c.

Garrison Carriages and Platforms.

General principles of construction.
Wooden carriages and platforms.
The garrison standing carriage, with Allen's break.
The rear chock carnage.
The sliding carriage and wooden compressor, both dwarf and 

casemate.

on a field gun

mred with wood

e various parts, 
y. The inoon- 
F they are over- 
set.
v pattern " or 
id vantages of a

>rm

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 carriages and their parts.

—December r

• K. gun, with 

riages for S. B.

ingle or double 
't draught, 
e’s back.

I, described in 
ie larger ones

munition.
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:

elementary gunnery.

Past I.—Section I. 

Definition of Gunnery Terme.

1

I

Section II.—The Gun.
5 o’ ^.^.eria* *or ordnance. 

Rifling.I

4 ProJ)oet’WMf bre?ch"loadin?-

I
Section III,—The Charge.

4. 'E2ity.i0n0ftheingredient9-

5. Hardness.
6. Proportion of moisture.
7. oize of grain.
o' pmo4un‘?f space occupied by charge 9. Point of ignition of charge. g 
0. Length of the bore of the gun.

l”: Calibre P°Wderchambe''

13. Amount of the charge
is! Sge!fthep,'0jectile'

16. Rifling.-h. bastes

I!

1 !

■
/1

1
g pressure in

I1 The Projectile, 
the forces acting on a projectilei

IN THE BOBE OP A GUN.
II

aSEficsaijiisssar
THE FORCES ACTING ON

1

a projectile during flight.
The force of projection. 
JThe force of gravity.
The resistance of the air. 
The. rotation due to rifling 
The rotation of the earth.

I

!

1

L. aa]riY . -
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VARIABLE FORCES ACTING ON A PROJECTILE.

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

PRACTICAL GUNNERY—EFFECT OF PROJECTILES.

Common shell.
Shrapnel shell.
Battering projectiles.
Case shot. Q 
Star shells.
Carcasses.a gun.

ARTILLERY FIRE.
j

Fart I,—Sect. IV.—Field Artillery. 

Shrapnel shell. •
Common shell.
Firing at moving objects.
Practice with reduced charges.
Use of range tables, times of flight, angles of descent.

Part III., Sect. IX.—Siege Artillery.
pressure in

Methods of Laying,

A. When object is visible.
1. 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.
1. Laying on plumb line and mark to rear with service 

sights.
C. When object is not visible from battery,

8. Obtaining line of fire.
9. Laying the gun.

10. Firing by night.

OF A GUN.

1

plight.
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Projectiles used from Siege Guns,—

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

Part Ilf., Sect. X—Garrison and Ôûast Artillery.

Land fronts and sea fronts.
Nature of work to ho done.
wtenlCu be Bu7ed.alli8e/Sh0t and shelL
Common shell.
Shrapnel and ease.
Notes on penetration of iron plates by chilled 

Description and Uses

F

P

C

i projectiles.
or " Banob Finders,”—

Siege Train Manual and Field Artillery Drill Book.

Nolan’s and Watkins l ange finders.
Principle of Weldon’s 

general use.

C

\
rango finder; the objections to itsr

Part IV., Sect. IV.,—
The hydroclinometer for elevated batteries 
Arming batteries by night.
Hasty disablement and destruction of ordna

Manual Garrison Artillery.
nco.

Part V.—
Material and appliances.

CPart VI.—
Elementary instruction.

Part VII.—
Machines #nd transporting carriages.

Part VIII—
Stfo™rUnting a"d di8m0nntinS ordna"ee, carriages and

|

i

i
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Part IX.-

Gun Bleighs.

Part X.—

Sheers and derricks.

ARTILLERY.
SECOND CLASS.

Section A.—(Voluntary.)

Construction and Manufacture of Ordnance, Çarriaoes. 
Ammunition and Stores.

all.

6led projectiles. Metals used in Gun Construction.

Chapter 1.1

Physical properties of metals generally.
Modes of measuring tenacity and elasticity.
Metals used for construction of ordnance.
Brome, including "phosphor bronze," and “ Uchatius 

- bronze,” and so called “ steel bronze.”
Iron, 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. 
Tests applied to wrought iron and steel for gun purposes.

Gun Construction Generally.

iill Book.

ijections to its

/
nco.

Chapter IL:

Casting and building up.
Tangential and longitudinal
System of initial tension and varying elasticities.
Armstrong principles. Arrangement of fibre, tangentially 

and longitudinally. Palliser guns.
Disposition of metal in service gun.
Construction of service Armstrong B. L. B. gun.
Frazer construction. Beasons for using steel for the 

barrels of Woolwich guns and wrought iron for the con­
verted guns.

stresses.

carriages and
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Principal Operations in the Manufacture 
Ordnance.

op our Eifled i

I Chapter V. :
Machinery. Steam hammers and their power.
Steel ingots. Testing of steel. e
Manufacture of bars. Coils and coiling. Welding
S tudl)ef0rgShgS 0'TrUD m°'1 ringl UnitL «oils toSform a 

tube. Shiinkinp. Mode of cooling. Manufacture of a
CL °» TTTring- . Boring. ° Broaching! 
Tiriif* q®1d8' Unifoim twist. Increasing twistVteiin|andSgrrgingUtting- 8nd Plani”g.

Details of Manufacture of Woolwich Guns. 

Chapter VIII. :

The Breech Piece.
I. B. Coil or Belt.
B. tube.
The Jacket.
ThSahC gUn’ °r 6hl'inking the l,arta toeether.

TLdiHe‘'eT ‘n the construction of 10 inch gun mark II 
theD 16-mch gun of 80 tons, and the 100 ton Armstrong

lOtetnLlp-fln,0Lnîtuï?s bo,ow ïinch.
10-ineh Billed M. L. Howitzer.
40 P How*toer. 64 Pr., Mark III.

Sd' M- L' g”D, 26 Pr. and under.
The 7 Pr. mountain gun of 200 lb. The screw gun
P A tulresbef°re Pr°0f' The neceS9ity for the should 

Examination and proof.
Processes after proof and before iss

Conversion of S. B. into Eifled Guns.

Mode of conversion.
PMC6l ITS- °la«8" S- B. gun of 66 cwt. into a 

a. L. E. gun of 71 cwt. throwing a shell of 64 lbs.

y

:

I1
treatment,.

I

5

C

(or on

ue.

Chapter X.

C

’«I Hi ■ ■ '



65

F oua Rifled Construction of Carriages, &o., in Boyal Carriage 
Department.

Notes.
Notes 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.
Sizcfs of cordage and uses.

Manufacture of Projectiles and Fuzes.

rer.

•Voiding, 
oils to form a 
nufacture of a 
. Broaching. 
Teasing twist, 
and planing.

Notes.
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 cheeks.
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 cotton.

i Guns.

da.
int>.

together.

gun murk II, 
n Armstrong Section B.

Sladbn's Principles of Gunnery.
Chapter I.

Definition of terms used in gunnery.
v gun. 
shoulder on Chapter 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.

rs.

Chapter III.
Pressure in the bore of a gun.

cwt. into a 
64 lbs.
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Chapteb IT.
Work done by a charge of powder, omitting the table of 

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

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

periments and conclusions. Calculations lending to
and to the tables of remaining Velocity.

s
v~ 1 + c Vs

Practical use of these tables. Consider the table of K, 
page 48. Omit table page 64.

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

descent. Omit pages 69 to 84.

Chapteb VII.
Drift oi elongated projectiles. See also manual of Canadian 

Artillery.V
Chapteb VIII.

Probability of fire.

Chapteb IX.
Penetration of projectiles. General principles without 

detail.

Appendix. ,
General acquaintance with the principles of Le Çoulengé’s 

Chronograph; Bashforth’s Clock and gravity Chrono­
graph; Watkin’s Electric Chronograph ; Crusher Gauge 
and Chronosoope.

E

,s

Section C.

(Tbaots on Mechanics, Pabt III).

Application of mathematics to artillery machines, including 
tackles and purchases; hydraulic and other jacks; elevat­
ing screws ; triangle gyn, shears, derricks, die.

ï

F

i
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ALLOTMENT OF MARKS.

ial of Canadian
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’ Yearly Examination..... 600
Intèrtnedîate do ... 200 I 700For

Entire Course.

{
Hesitations. I800 Term Work. 100

liples without

'Yearly Examination... iOO 
Intermediate do ... 200 ILe Roulengé’s 

ivity Chrono- 
Irusher Gauge

600
for 2nd Cjtfffs. r

Note».i }600 Term Work. 100
Reoitations.

Yearly Examination. 200n ea, including 
jacks ; elevat- 
, (fee.

For 1st Class.

{ Notes. }200 Term Work. Nil.
Beoitations.
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!

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

ta

M

P
Boohs recommended for reference:

0
si

The Army Acte. D
Militia and Defeno'riot of the Dominion of Canada.

The Queen’s Régulations and Orders for the Army.

AH Official Orders, Regulations, Rules of Procedure, and 
specified Instruotlona hearin6 upon the subjects

I

Oj

p

p

a-

E
•*

cl

r



69

SUMMARY OP 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.

The 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 Rebel-

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

MILITARY LAW.

lion.

rowth of a code of Mili-Brief historical summary of the gi 
tary Law in England 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 tor assembling.
punishments, when special punishments 
how oombinod.

LW.

11 Canada.

s Army.

Procedure, and 
the subjects

may beScale of 
awarded and

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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jyâKffiïïRSSMÏ ESS pZ““
tor, Deputy Judge Advocate, Witnesses, Interpreter.

Description of proceedings at Courts Martial, rules 
challenges, arraignment of prisoner, rules for addresses 
nation of witnesses, the finding and sentence.

Confirmation : Persons having authority to confirm. Duties 
and powers of the confirming authority.

^Revision of findings and sentences. Quashing proceedings. 
firmatio’n°n8 h^g •)ower to alter the sentences after

i
as to 

, exami-

scon-
Execution of sentence. Disposal of proceedings.
Special provisions relating to Field General Courts Mar­

tial and to Summary Courts Martial.
Crimes. Their classification and punishments for 

Crimes punishable only by Civil Law, with exceptions.
_ Definitions of some legal term with explanations. Malice— 

Principal of the first and second degree. Accessories. Treason. 
Misprision ol treason. Felony and misdemeanor. Homicide 
theft, robbery, arson, forgery, &c., &c.

H

ea e

;!

|| 4
COURTS OF INQUIRY AND BOARDS.

O -1-.Boy»1 Commissions; 2. Courts held under the Statute ; 
o. Uminary Courts assembled by a commanding officer.

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

E

EVIDENCE.

The five general rules 
evidence :— to the admissibility of

1. Evidence as to character, and evidence in res gestce 
l. Direct and positive evidence, satisfactory evidence.

5z2SBeraumpti0Mdrawn^mtheevi4enM

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

ble; ppbhc records, private writings, proof of handwriting. 
Confessions by prisoners. Depositions. 6
ationrf“'s7efmberr0qUired’ their ““potency; examin-

Form Of proceedings of Courts Martial, how recorded, etc. 
Form of Proceedings of Courts of Inquiry and Boards. 
Uatns and solemn declarations.

as
' N

1 i;
F

I

■ i

:
«

_ di■
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ALLOTMENT OF MARKS.

Yearly Examination..... 800
Intermediate do ... 300 1er the Statute ; 

g officer, 
if proceedings,

1 10»For
Entire Course.

t Notes. !1,200 Term Work. 10»
Hesitations.

>nissibility of

i res gestœ. 
ory evidence, 
n the evidence

Yearly Examination... 500 
Intermediate do ... .100 I 800

For 2nd Class.
Netes.1 }900 Term Work. 10»,Beoitations.vhen admissi- 

hand writing.

ncy; examin-

recorded, etc. 
d Boards.

'Yearly Examination 300
For 1st Class.

1 Notes. }300 Term Work. Nil.
Beoitations.O
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MILITARY ADMINISTRATION.

(Major Douglas Jones, R.A.)

fob the Militia or Canada

tUj
lot

Regulations and Orders
re
0)

tr:
lit
0)Booh recommended and 

obtained:
from which information may besources

gi
The Queen’s Regulations and Orders for the Army. 

Regulations and Instructions for Encampments.

Army Circulars and General Orders.

Précis of Modern Tactics. (Colonel Home. )

The Armies of Europe and Asia. (General Upton.)

Sir Garnet Wolseley’s Soldier’s Pocket Book.

Official Military Regulations governing the various
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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 

tories, up to army corps.
HTar Establishments of the different units of the Bri

Army.
JFORMATION AND MAINTENANCE OF ARMIES.

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

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

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. e

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 
depots, 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.—Bâtions, quarters, 
medical attendance, equipment, clothing, necessaries.

Sketch of different Military Systems■—Germany 
Austria, Bussia, Italy, United States, Canada, Switzerland.

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

Army.—Staff at 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 OP SUPPLY IN TIME OP WAB.

Supply of ammunition in the field; expenditure in battle.

N.

i or Canada reserve.

rmation may be

9 Army, 

ents.

)
I Upton.)

c. France
the various 

5th of Great

I 
*
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Eeservea of ammunition. Equipment.—Arms, ammunition 
etc. Buttons—Amount of nutriment required, nutritons Dro

ber
anc
rai

SYSTEMS OP SUPPLY OP POOD AND 
FIELD.

FORAGE BY AN ARMY IN THE Ul*
Ad

1. From home magazines.
2. By contract to deliver at base 
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 depots ; railway dépôts.
1 m Prussian system of Supply.

MILITARY TRANSPORT.
lakesan^calr16' by meana of naTiSaW« rivere,

of mflitSir9^’ "9e 0frailWay6 in war, construction

3. Transport by means of wheeled vehicles.
4. Transport by moans of pack animals and human carriers
Comparison between the different carriers.

reJatn-e advantages and disadvantages

ækæm.s*/
ORGANIZATION OP TRANSPORT FOR AN ARMY IN

or depot of operations. tio

foi
mt
an

cu
to
At
of

methods, and their
ro
m
di

THE FIELD.
airy ” °™ta,ion, regiment of cav-

„adJ- ;:Jir:.tm0rit,il tr'lnBPort ” of different units from bri­gades to army corps. Organization and expansion of the 
Commissariat and Transport Corps. Calculation of length of 
road occupied by military transport. Difficulties of supfly.
, 3‘ , G6rieral transport.” Organization required. Advan-
tages of working it on the stagesystem.

co
th
in

BÜ
at

RAILWAYS. *

ofarmiea^X Th6'r influence on ««PP1? and the movement

Arrangements fbr forwarding a force by railway.

m
Their value and use

ti
it

Num-

N
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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 OP COMMUNICATIONS OP AN ARMY IN THB FIELD.

Duties and responsibilities of the Inspector General, and 
under him of the officers in charge of the Base of Operations, 
Advanced Depot, and of the “ Road Commandant.”

Railways on the Line of Communications.
Force required for the defence of the Line of Communicar

ie, ammunition, 
!, nu tritons pro- 
b per man and 
an army in the

IN ARMY IN THE

t. of operations. lions.
ENCAMPMENTS, BIVOUACS, CANTONMENTS.

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

Bivouacs. Prussian system.
Cantonments. Area over which troops <$an spread. Cal­

culation as to number of 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.

3ach system, 
toileting.

vigable rivers, 

ir, construction

MARCHES.

Number of roads to be used by an army; selection of 
roads ; rates of march ; length of marches ; general arrange­
ments for a march ; order of march in proximity to and at a 
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 “ Echelon.” Framing orders for a march.

uman carriers, 
ds, and their

tive merits of 
on engines. 
THE FIELD, 

giment of cav-

mits from bri- 
insion of the 
i of length of 
3 of supply, 
ired. Ad van -

EMBARKATIONS AND DISEMBARKATIONS.

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

Operation of embarking troops and horses. Disembarka­
tion in presence of an enemy, orders for. Selection of land­
ing places.

lupply at the 
stores during 
e movements

of ! railways, 
oer in charge

way. Num-

4
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ROYAL MILITARY COLLEGE OF CANADA.

t
SYLLABUS OF INSTRUCTION IN MILITARY 

ART, HISTORY, AND GEOGRAPHY.

ALLOTMENT OF MARKS.

Yearly Examination.....2,700) 4ino
Intermediate do ... 1,400 J

Notes.

Hesitations.

#
For

■ Entire Course.

{ 400Term Work.4,500

: 0
Yearly Examination... 1,200 ) . Rnn 
Intermediate do ... 600 J 1,euu

Notes.

Becitations.

For 2nd Class.

}l900 200Term .Work.

Yearly Examination... 1,6001 9 
Intermediate do ... 800 J ^dUU

Notes.

Becitations.

For 1st Class. 

2,600 ÎTerm Work, j. , l
200
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SUlTEXT BOOKS.:
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MINOR TACTICS.

OPERATIONS OF WAR 
MG., C.B.)

(LieuL-Colonel Clery.)

(Gon. Sir Edward Hamley, K.C- vari

fainINFANTRY FIELD EXERCISE. 

TACTICAL NOTES. - fori
(Major Douglas Jones, E.A.)«V

arn
Booh e read and sources from which information

Précis of Modern Tactics.
ati(

(Colonel Home.)

Great Campaigns in Europe. (Major Adams.)

Tactical Deductions from the War of lStO-tl 
Boguslawski.)

I
dep

Crap
mo
tra(Colonel

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.

War in Bulgaria.' (General Baker.)

Daily-Now ^Dorrospondonce 
(A. Forbes.)

War in Armenia. (Norman.) 9
Journal of the Royal United Service Institution I c(~ J.■

em
(

cot
cax
am
div
l'H).

1er
po
po

(Lt. Green, U. S. Engineers.)
Co
tic
m;of the Russo-Turkish War. re

.
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SUMMARY OF INSTRUCTION IN MILITARY ART, 

HISTORY, AND GEOGRAPHY.

. TACTICS. I
Meaning of Tactics as distinguished from Strategy.

’“'mSS'SRe ..t-t lh. «—* — o-"1
functions and characteristics of the various "“B< . d

Calculations of time aud space occupied in maiches ana'••sSïrsstÆ - —• srip^rj'p., »«. .1
armies are based.

1 Clery.)

[•d Ham ley, K.C«

JE.

"ones, R.A.)

SECURITY AND INFORMATION.

The measures by which armies obtain security and inform- 
ation, whether at the halt or on the march.

Superiority when Coming into collision 
depends partly on timely information and partly on power of 

ITtopid concentration. Power of concentration dependent on 
mobility and supply. Difficulties of keeping an »>'my concen- 
trated entail necessity of early and accurate information of en-

emOutp™“sVemThe;r objects and duties. The composition and 
consideration which affect their strength. *"£antfry_ 
cavalry "outposts, separately and combined. Lin® J69^" 
ance. Distance of outposts from main body. Usual sub­
division into sentries, piquets, supports and res“J®?>

posts to ground. Resistance and retreat. Artillery with out­
posts. Outposts by night; modifications required. 
p Advanced Guards. Their object, necessity and duties. 
Composition and strength, and causes affecting them. Forma­
tion and subdivision. Position of each arm. Distance from 
main body and the causes which regu ate it. Duties and 
responsibilities of the Commander. Conduct on meeting the 
enemy, whether to hold his ground or retire on main body.

Rear Guards. Of two kinds: 1. To an army advancing 
2 To an army retreating. Their object, duties, strength, and 
composition in each case. General mode of action of a rear 
guard to a retreating army, Duty not to attack but delay the

thich information

with the enemy
e.)

ms.)

0-71. (Colonel

ican Civil War

chmidt.

56 and 1870-71 ■ 

ginoers.)

Turkish War.

tution.

it
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on the 'flanks. Withdrawal' üf «tes ^pecial care required
eral disposition on the march 7 “
Degree of resistance tobeTr^ hSetirwS through

siderable force ofcSwJuW l7 "'7 "T* 
reconnoitring duties madv^nc^ r P °yed ln screening and 
noitring parties, bftntry and cavalrv T7{ ,Smal‘ ™»a 
tion and strength. Qualities remmJl ? ll'° s’ their composi- 
information is obtained t, „L -q - d m commander. il„w 
: . Points to be Xi inTun'trv” jntelli^ce to the 
trrng the enemy’s position. 7 passod over. Beconnoi-

a defile.
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TACTICAL EMPLOYMENT

OF THE THREE ARMS.

and 3: °f CT!'7 in Offensive
Mounted infantry demounted service of

duties and
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inRESPONSIBILITIES OF a
mixed force.
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modern tactics.

in considering the tactics of 

POSITIONS.

quirement8PofagoodWdefen8fve nos’tah0Uldrrb8 oconP'011- Re­
position selected as a field battle.'^°n' Th® °°caPati°n of a

uOCCUPATION OP

li

I
1

:

I



814

lecial Icare required 
the enemy. Gen- 
through a defile, 

boards.
ample and accurate
ir of obtaining this.
lemy. How a con­
'd lr‘ screening and 
7- Small 
ols, their compo 
am mander. How 
itelligence to the 
over. Keconnoi-

GENZRAL COURSE OF AN ENGAGEMENT.
Attack and defence of positions. Night attacks. Coun­

ter-attacks and offensive returns.
INCREASED USE OF FIELD FORTIFICATIONS BY THE ASSAILANT.

Issue of intrenching tools to soldiers has a direet bearing 
tactics. Used by assailant to secure ground won, to 

contain defender in position, &c.

MARCHES.
Objects and requirements. Paco and halts. Length of 

marches dependent on the condition of the men, weight car­
ried. Nature of roads, etc. Length of column. Use of seve­
ral roads, Importance of accurate timing of marches, 
nootion to be kept up between different Columns. Place of 
each arm on the line of march. Discipline.

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

Night Marche».—Disadvantages attending them; precau­
tions necessary.

on

recon -
81-

Con-
I08. ::

’m. How nature 
aiment. Banger 
from fire. How
r of roads, nature

IRIVERS.

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

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

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

E ARMS.

action, both in

tion. Offensive 
e of

tion. Theposi- 
'fence. Attack 
"7 fire. Tac-

ns in combina-

distri-

cavalry.

DEFILES.

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

at.

VDER OF A

HOUSES AND VILLAGES.

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

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

use.the tactics of

oupied. Tie- 
cupation of a
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s 1- by infantry of a single road forline. Independent lines. Limits of .

strategic purposes and advantages of opera! ing by several roads.
Point of junction of different fractions of an army j danger 

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

armies operating on interior lines.

use

lefence or to the 
ition. Disadvan-

efence.
ns of the three 

or attack j move-

OFFENSIVE STRATEGY.

ensive strategy classified under three heads :
Ï. Endeavour to turn a single flank.
2. The advance against the centre of a strategie lino.
3. Operating against both flanks.
Advantage of compelling an enemy to form “front to a 

An army throwing itself across the adversary s communi-

t
f, road or water 
sonvoy. Causes

ties. Advanced 
n case of attack.

flank.”

cations.
DEFENSIVE STRATEGY.

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

LINES OF COMMUNICATION.

Influence of good communications, such as good roads 
navigable rivers, canals and railways on 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.

OBSTACLES.

study of battles

ta attained by

0 war; ad van.

and the result

the Feudal 
iion of stand-

>leon.

-ate or. 
d theatre of 
“ object.”

1 °f a base, 
nd position.

tor a line of 
loublo lines, 

using one

Influence of obstacles, such as mountain rangés dnd rivers, 
on offensive and defensive operations, when they- general 
direction is parallel or perpendicular to the line of pperations. 
Fortresses 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 
causes of sieges being reduced in these days in proportion to 
the number of battles.

Thenumerous.

CAMPAIGNS.

The science of strategy illustrated by the study of 
paigns at various epochs.

cam-

i/ \
1
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ROYAL MILITARY COLLEGE OF CANADA.
suoh campaigns as 
itaiy geography of

)cted for study are 
xt books are used ■ssr-'.s

S ASCII AND l'IMCIKAL ASTRONOMY.

nstruction will be 
e available.

essays which 
great stress will 

0 and expression, 
and precision in 

ie Residents of th 
7 acquainted with

allotment of marks.

s in
—The proportions shown for Drawings 

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

Note.

Exami- ) About 
1,800
About
2,700

f Yearly and Intermediate 
nations.....................

e
Obligatory, j C Notes...................

Term Work. \ Drawings, &c....
( Recitations'.......

Yearly and Intermediate Exami­
nations.......... .................. *—

Term Work....................................

4,500

l
1,500iVoluntary,

1,5C0 Nil.

Exami- ) AboutC Yearly and Intermediate 
nations...................... 700

Obligatory, | 
1,400 ]

Voluntary—Nil.

f Notes................... I
| Term Work. \ Drawings, &c.... > 

( Recitations........ j

[ Yearly and Intermediate Exami- j
i nations.......................................

' ( Notes.....................1
1 Drawings, &c.... > 
( Recitations........ )

About
700

About
1,000
About
1,300

f

I Term Work.
I« l

Voluntary—Nil.

Obligatory, I Examination's 
800 ( Reconnaissances
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/ Nil.
800
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SU

text books.

■

(Tl

Roberts's Military Surveying. 

Gillespie’s Land Surveying. 

Notes on Practical Astronomy by Lt.-Col. Oliver. 
Deville’s Examples of Astron 

The Canadian Manual of Su
omic and Geodetic Calculations.

n-cy.

am
pu
yki/

SUl

Co
ph

Books recommended for reference.

Heather’s Surveying and Astronomical 

Gillespie’s Higher Surveying.

Clarke’s Geodesy.

Boomis’ Practical Astronomy.

Chauvenct’s Spherical and Practical Astro 

The U. S. Naval Academy Text Book on 

U- S. Coast Survey Reports.

mi
he

be
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Instruments. be
8l<
ar:
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th;
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lanomy.

Surveying. V
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SUMMARY OF INSTRUCTION IN SURVEYING, 
MILITARY SKETCHING AND RECONNAIS­

SANCE, AND PRACTICAL ASTRONOMY.

-----o-----
(The practical work oplinarily done by the Cadets is shown 
v r between brackets.)

3rd CLASS.
(Obligatory).

SURVEYING AND MILITARY SKETCHING.

_ General principles of surveying and map making. The

/1 ■"1
I "“"conventional signs and colours used in map making 

Copying plans by tracing, pricking off, squares, eidograph, andI ^(Altera little practice in conventional signs each Cadet 
makes from memory a map of some piece of country with wh.ch
h° 'lie1 necessity of a preliminary examination of the ground

1 h'^tahption of Gunter and the 100-foot. chain, the steel 

tano surveyor's cross, and offset staff. Relative advantages of 
tho two chains. The method of chaining a lino. Precautions to 
be taken and amount of accuracy to be expected. Allowance for 
slope. Chain surveying. Cutting up the ground into tn- 
angles. Necessity of getting good intersections to fix points.

Ti‘K^r,34"«rs % -
tho cround : (2) by measurements on the plan ; (3) by divismn 
into8squaice; (4) by reducing a figure to a triangle; (5) by
latitastrv1yh,geEyrtttolmC6- chain Perpendiculars.
Various methods of keeping tho field book in chain surveying. 

Ground problems in chain surveying. Erecting perpendi-

lines and by the test of points that lie in a straight line.

iver.

lie Calculations.

ce.

enta,

ing.

)
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mdplotasmallchain I
books.)6 °f ground> I

2nd Class.
(Obligatory )

SURVEYING AND MILITARY SKETCHING (Cunt.)
The construction, adjustments, and uses of the theodolite 

and transit theodolite. How they give the horizontal andveMi- 
cal angles. Taking a round of-horizontal angles. -Reason 
for reading both verniers. Eopeating angles. Correcting. the 
angles of a triangle when all three are measured Methods ot 
traversing with the theodolite. Plotting the traverse tom 
meridians and the advantage gained by doing so. Use of the 
circular card protractor. Uses of the attached compass. Eo- 
plaeing broken level tubes and spider lines. Use of the theodo- - 
file in ranging out a base line and reducing the slopes to he - 
horizontal Measuring across obstacles (such as wide creeks) 
and up to the point immediately under an inaccessible object, 
such as the top of a church spire. Making a triangulation.

into account the allowances for curvature and refraction.
Method of plotting by means of rectangular co-ordinates. 

Proving the accuracy of a traverse by closing it on a known 
point. b Proving a traverse by eastings and westings and 
northings and southings.

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

dolite and in running a traverse. They afterwards plot a 
traverse fronr-dho held book, and also a given triangulation
by 1 How° to^hcd^a'ti'iMgulltion by calculating the same 

side from different triangles.. Measuring a base of verifi­
cation. Methods of filling in flic dotai s of a triangula­
tion. Plotting a triangulation on a large scale Ex­
pansion and contraction of paper I bo sea o to_ bo laid 
down on the paper. Plotting on different sheets. IIow this

BS. ^
a triangulation from4

it sextant and pris- 
xfant. The defects 
>gos and disadvan. 

connected withlets

nglcs with the. BOX-
"n plotting thorn, 
of ground fro I'■■wards fill i„™ “ 

fiaviDg first asecr-

y by the compass 
examination sur- 
tho compass In 
■0 of ground ami 
=h working alone

by the calculated 
;o paper or card 
lords.
Ting. Travers.
't0 get rid of it 
nipass. Changea 
'pass and chain. 
klng a survey, 
lunding a recti- 
hies of latitude

oquiva- 
r contouring a 
“watershed ” 

«owing slopes 
Ii u ring, stump 
to come from 
“ales each is 
lanoo Survey, 
o calico.
Of horizontal

« Theodolite

.
d.)

!

It

izontal

is done by means of the calculated co-ordinates. 
Principle and uses t“h,“ n >’____________ of the piano table. The sladiamctor.
("Survey with the chain and plane table.)
Problems in dividing up, parting off, and laying out land 
The regulations contained in the Dominion Manual ot

SU1V(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 a

tr-
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by scaX Shade.0fThos9nthohi°h th®y.tako out and ha'chure 

shading in brush work.) ar° 8ufflc,ontly expert practise
grad,™etoPrinCiple3°f ,a*inS out roads with

The methods of laying 0it railwav

Forms of field book used ,orel and reflecting level.
of itpnX,rgW)Uh th° theodolite and a section 

burvoying without instr 
(Examination

To find 
altitude.

Method 
pass. 1; By 
meridian, a 
from the N; 
same vertic

2. By i
3. By
4. By i 
6. By ■ 
Findin

a star.
Findin 

difference 
telegraph; 

Sun di; 
Praetb 
All ast 

repeated in 
; The Ci 
(The < 

tudo and ai

I ( reference to the

curves.

h

umonts.
wuon survey of a piece of ground without instru.monts.)

PRACTICAL ASTRONOMY.

heave'tdy bodies’ fCLmonTsL fÇpar,).nt motl'ons of the 
system, with a few facts 1“ todift™ ‘ de8"!Ption of the solar 
fhe principal northern cohateSur08' Thl> celestial globe 

he ordinary astronomL tem, tL ExPLanati”« of 
ployed. Altitude and azimuth ’ T frt ,i co'ordlnntes em- 
Beolmationand right ascension Biff' llt<“de “nd Wn«itudo.

b Xxr “"""■«■•xz.xc; t~ygi

1 X

I

>
Necest 

naissances, 
tain all poi 
climate, to] 
armed stro 
and any ofl 
generally < 

. details insi 
Z width of tl 

of the soil, 
points that 
always ace 

Scales 
Bepor

\ mea,u,:tteaUi!Kea,reLl1ai:tLficial horizon. How to 

Tho Nautical Almanac.
angles. Numor1cal°expTession o"ho1'0" f°‘i lon«itude- Hour
lime at different meridians. To convent°9 "*time and arc-

meridian to find the local a"glo„of 8 star at a given
equal altitudes of a fixed star pTm the by
a heavenly body to find it. hA * , an observed altitude of
moan time. hour angle, and thence the local

Maps
lalion.

Pencil 
chalks. 1 
railways, r 

Road 
back. Ai



I
\

81
°d hachure 
i't practise

race to the

To find the azimuth of a heavenly body from its observed
altitude.

Methods of finding the meridian and variation of tha.com- 
pass. 1. By finding the instant the pole or other star is on the 
meridian, and observing it ; the1 instant beingt found either 
from the Nautical Almanac or from ils 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.
6. By the sun’s azimuth. .
Finding the latitude by thp meridian altitude of th

a star.

i for curva- 
of the dif. 
ting level.

1 a section
z (e sun or '

Finding the longitude by differences of local time ; the 
difference being astertained 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 bo 

repeated in reversed positions of the telescope.
i The Canadian method of laying out public lands.,
(The cadets have to work out gbservations for time, lati­

tude and azimuth, using both sextant and trhnsit theodolite.)

MILITARY RECONNAISSANCE.

Necessity of reconnaidSancos. General and special recon­
naissances. The former usually made in peace time to ascer­
tain all points necessary to be known in case of war; such as 
climate, topography, inhabitants, supplies, transport, fortresses, 
armed strength, Ac. Special reconnaissances always required, 
and any officer may have to make them. Maps of a country 
generally on too small a scale and have1 to be enlarged, and 
details inserted. Besides, maps do nor show the state and 

/ width of the roads, the depth and current of rivers, the nature 
of the soil, the kind of woods met with, and a host of other 
points that it is necessary to know. Therefore a report must 
always accompany the sketch, 

v Scales used for the sketches.
\ Reports to betfvritten on foolscap with half margin.

Maps to be enlarged in preference to making a triangu­
lation.

Pencil work to be neat and clean. Use of colored 
chalks. Different kinds of special yeconnaissanee. Roads, 
railways, rivers, woods, positions, encamping grounds, districts.

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

>ut instru.

ns of the 
the solar 
al globe, 
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(es em- 
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ssEEEFZrEVS--
Wood's.—Points to bo noted. '
rnlT.uTRoth offensiY° and defensive: Their selection 

the 2nd claas”™8 reconnaiS8ance8 a« generally made by

ground, suclias thSnkaa’nd ^l111 *'°P“rt> ®f aomo convenient

' 4 f ^®py°f No. 2 in ink and colon™; -
"W on aay°tacticani positions H iX^T™'0’ WUh 8 sPecial 

taking a section.0fadefOn9iV° 1,0'SiUon in each Cadet

report.
(

Meanii 
earth an ol 
proved. M 
latitudes, 
the plumb 

Defini 
latitude,” ‘ 
tion of the 

To firo 
of the eart 
To find tl
terminatin 
meridian f 
of latitude 

Geode 
tion. Laj 
tracing th 
a measure 
The usual 
verificatio 
angulatioi 

Accoi 
lines. Th 
cription o! 
surveys nc 

Preli 
Division 
for chang 
rods to t 
obstacle. 

i Astronon: 
level-.

1

k f

1st Glass.
(Obligatory.)

heconnaissance (am.)
Selection and laying out of 

bo considered.
i. camping grounds. Points to

sent in.) Triai 
pal trianj 
tries. St 
from, as ' 
polished i 
marks. ' 
Buccessfu 

Meat 
sites of’ 
Comparit 

To r

gu!ation.)CtinS baS° Hn°S and 8ta,'ions {o~ 

(Extending the ordnance 
Kingston.)

an extensive trian- 

maps of the district round
!

(An extended rcconnatssanco of country, if transport is.
available.)

* End of the Obligatory Co urse.
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1st Glass

(VOLÜNTABY.)
fed by the 
roe’s paces, 
rod report.
1 towns.

if current, 
», islands,

i GEODESY.

*Ab."-.i d.vi:..,»» -f

the plumb lino; How caused. Method of detecting them.
definitions of “compression,” “eccentricity, geocentric 

latitude,” “geographical” and “astronomicallatitude, reduc-
ti°n Tofindth^uction of the latitude for the compression 
of the earth. Development of the expression tor it-m senes.

. To find the radius of the terrestrial spheroid, he 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.

rrïaKa-ÆXss 
sssr i“lr.-wïangulation. Intersecting chaips of triangulation.

g Account of the measurement of certain celebrated base 
AC and materials employed. Dest

Bases for small

/
’ selection, 
made by

onvenient 
if a river, 
four miles

a special 

ich Cadet

as.)
s is com-

f

lines. The different means 
crihtion of the American compensating bars.

ZVEa&Es&sxssz
obstacle The broken base. Measurement of bases by sound. 

, Astronomical base lines. Reduction of the base to the 
level-.

oints to
sea

force is 
report,

o trian-

Triangulation. Selection, of station^. Size of the princteMs fet
SM S.“.S bSTi.'ÆXÏ;marks The heliograph. The electric light. The latter used

•»it“Si.gtejr,agar
lp0 reduce a measured angle to the centre of a station.

round

ibining 

port is

\
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,ignal- TOr6dU°e an *n°lined angle

observed an o-lee ofa tiianSe^rvi ef°,®99- Correcting the 
triangles. tegendrettL °BlCUlatmg the sides * the

WtiS^'ESSHS
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SPHERICAL ASTRONOMY.
lined angle

)Oting the 
les of the

■oid to the 
the radios 
the mean

the of the 
iptieity of 
linates of 
ian and a

To find the hour angle,
angle of a given star on thopr^mevertioal of g by

Differential variation o Greenwich time corresponding 
' on n given day. Inter-

polation by differences of any order.

K„,ïrÆ£ W. .rob.«.i

&OVim"of0L'feingi.ndoot||>e^.^-to tha meridi.n when

^^x-isïSLîsîï-S:C-5K~— ai—»
between two points.

Longitude by 
General description

toa

a

ts to find 
” i given 
1 point to 
f a point, 
erenee of 
points.

ans and

ts:
find the 

letp their 
hem are 
i; when 
a figure 
>rds and of The Method of finding longitudes

,br «-s
%t. se£“ts. t-'.,st7„b,r«itof two stars, one noM M of Wo oiroumpolar stars of 
P?* idXrelo oCht ^nsion. Median by the 
superior aX Wbrior^ransits If a circumpolar star.

ASTRONOMICAL INSTRUMENTS yn>

The telescope. Magnifying powe^and field of view.
an^chromatio'aberratkm^Achrmnatic eye-pieces. Æagonal

moon

i plane, 
•oa tor’s,

tances ; 
by the

in front

PRACTICAL ASTRONOMY.boiling
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>Ie pen-
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M.

The correction for level.
Reduction to the meridian.
Selection of stars. 1# . . , . ,
To determine the value of a division of the level.
To find the value of a revolution of the micrometer. Appli- 

cation of the portable transit instrument as a zenith telescope, 
Definition of the'term “ probable error.” Formula of the 

probable error (without-demonstration.)

a telescope.
Circles. 

°pe. Error 
’o find the

; valu* of a 
instruments 
unsporting, 
onometerg.

el y

/dex glass, 
•ed glasses, 
ixtant.
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equations 
e middle 
fhe level 
coistant.

ihronom-

tJ
-t

) ' /

■
ial scale, ■ 
a transit lh

l ■
isit of a 
eridian, 
ibserva

■sed' be- 
îe same

a star 
when 

)bserv- 
tical-—

t

)
X



m

\

ROYAL
,

SYLLABU!
DRAW]

*

Obligatory,
li: 600

) Voluntary,
500
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ObligatoryX 500

Voluntary! 500.
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ROYAL MILITARY COLLEGE OF CANADA.
SYLLABUS OF INSTRUCTION IN GEOMETRICAL 

DRAWING AND DESCRIPTIVE GEOMETRY.

ALLOTMENT OF MARKS. N

Ma.rU available for the entire course. 
Geometrical Drawing.

229Yearly,
Intermediate, —
Notes, exercises and 

drawings,
Yearly,
Intermediate, ——
Notes, exercises and 

drawings,

Examination. 120Obligatory,
600 Term work,

240) Examination nilVoluntary,
600 Term work.

Descriptive Geometry.

Yearly,
Intermediate,

""Notes, exercises and 
drawings,

Yearly,
Intermediate,
Notes, exercises and 

drawings,

100 200Examination, 

Term work.

100Obligatory, ' i
200400.

1,000 1,300Examination, 

Term work.

300Voluntary, 
« 2,500 1,200

41h Glass.

Geometrical Drawing.

120f Yearly, 
l Intermediate,

Notes, exercises and 
drawings,

240Examination 

Term work.
Examination, j ^Xrm’ediate,

Notes, exercises and 
drawings,

120Obligatory,X 260500
240 240nilVoluntary,

260500. Term work.

■1
11

1

n
 
■
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100

3rd Glass.

and Descriptive Ge
QioigiBioAi Drawing

Oligatory, |
600

(Including
100 for re- 
visionin 
Geometri­
cal draw­
ing.;

OMETfly,
f

{"Si™” "Ji «

Voluntary, fExamination, (Yearly, -

1,000. 1 „ Intermediate, '
Term work. ^otes, exercises and 

v drawings,

‘Examination
300

Term work.

.For the 
drawing no t 
notes.

600
600mi

600 The texi 
live geometr 
ing,” by ffi.2nd Class.

DesoRIPHvx Geometry.
Obligatory,

Heathei 

.. Edgar a 

Woolle; 

De Ehe

Voluntary Examination, { Yearly,
1,600 1 „ intermediate, , 300

Term work, ■ -Notes, exercises and 
drawings,

600

J/ v

r

/

!

!

|

;

■I

M
8
8

I

I
■
B;
1I

• Only th■ quoted.

;

§
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rEOMETRy. N
>

O.D.
100 } 300100

TEXT BOOKS.

JZ .rrSKS HUHtfJÇSK
notes.

and}'
soo

500mi
■nd The text book in use for the voluntary oouree in desorip- 

tire geometry is “ Practical Geometry and Engineenng Brew­
ing,” by 6. S. Clarke, Lieut. B. E. I-

500

Books recommended to be read:*

Heather’s Descriptive Geometry, Weale'a series. 

Edgar and Pritchard's Solid.Descriptive Geometry. 
Woolley’s Descriptive Geometry.

De Bheim’s Geometrical drawing.

...... Nil.
10)

80010
d

700

1

• Only those books, at present in the Library at B. M. 0., have beep

quoted.

s
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SüMAinYgeomKKhawin™IkdCT[on

descbiptivb geometry.
attempted”^ the^OwS^tev ™ constructions
the Voluntary part are more^ifficnit°f -rt,® Couree’ tho8e for 
out designed so as to teach «« *' The cours0 ia through-
drawing With instruments ease- accu™oy and neatness in
Tk32X SbTemrash»ere°nligatOryfC0Ur86 °on9ista of 
Permanent Fortification. The Vohntarv^^ Fie,d and 8emi' 
n«tnre, containing such ,ir„M„ t y course is of a higher 
Mechanical Engineering. P 8mS M are U8eful Civil and

through a gi' 
lines, this ini 
by means of 
to a given 
equal parts. 

TV. Ordir
V. Comps
VI. To dr 

given pointe 
points. To 
segment of 
a given an

VII. To
tangent to 
straight lim

Till. To 
lines, vario

IX. To fi 
finite strain 
extreme an

X. To J 
equal area, 
gon in a g 
given the

XI. To :
in a given 
of sides, g' 
polygon o 

figpre e: 
portion h 
given arei

XII. T 
To draw i 
tangentt

XIII. «
XIV. 
Exeboi

Laying fl 
Subjects 

Deci 
Mar 
June

i
arek

:

:

<

Method of Instruction.

personal instruction!8 Faivrotos will mh'Jm8 of.l0cfures and
Cadet from the lectures delivered CtheOhi?m*pied by each

4 win be expl6„t^nLzrbolDe8°sriptive s
additional matter will given of »v?'f,nd occasionally 
made The cadets will further be ranuhL^'r n°tea wi" bo 
ous plates and exercises. ^uned execute nnmer-

fi"S
m the 3rd class and will be continuedT1^ Wlli be commenced 
z The following is a syllabus ôf th nDg the 2nd claa«'

(M,,w «" »"-» « “..s;Eizî4“
4th class-

GEOM ETHICAL DBA WING.
Obuoatobt.

a

!

!

use and
e

atos.

:
L Expia

■■



103

“S"
lint to thetUCTtON through a 

lines, thisto
a

given angle, 
equal parts.

gï* o?aS£ —ng *V- ^

to aétions 
, those for 
is through­
neatness in

consists of 
l and Semi- 
of a higher 
r Civil and

are

To draw circles tangent to giv<™---------
lines, various conditions. proportional to given |>,is-.ss srwsa* «*» - -

™dSuAS. it.8— rt-"

sej&s&i^&af-se

îtures and 
1 by each 
part of the 
Drawing. 

ve Geom- 
casionally 
i will bo 
te numer- of sides

and Vol
bligatory
rhe Vol-
mroenced
class.
ich class
•enco).

portion between the sides.

XIII. Geometrical figure.
XIV “ “
Exercisis.—Various exercises to teach use 

Laying flat washes of colour.

8TrSSt«-“T-
June—The whole course.

of instruments.

ion and 
erniers.

Voluntary.
Explanation of the problems contained in the plates.

iculara
G

it Ijn^

;

Eb-S-S
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abOTe »planatione
■ XVI. To <C a "£! ^ of the plates

rm“ fc'boIa- Ï a P—bola.
ngenttoanhw.

ILL The 
on any plar 
multiplied 
straight lin

XX.

1. To fin 
from its fig

2. To fir
ground lin 
finite strai 
straight lit

3. To fi 
The angle 
once oflev

4. To fi 
parallel to 
inclinatior

5. To fii 
Points i

, 6. To fi 
Straight li

7. To t 
plane.

Straigh
8. To f 

through
9. Tofi 

to a giver
10. To

3rd class:
HBSCBIPxivb

Obligatobt.
geometry.

Object of
iT1? 'r -

fortification; m7bV the ^hfe method? more ™dic« 
will therefore he Pro>>W in the /Ultab,e f°r

Contours, projection PLane’ trace of a straight S? ^ descent,

• sis - • ■“*“ ^Aas»a
rSttiharfr1" “• -'««««« .<

8

a
Isgiven ç!

parallel 1
12. To 

pendienli
13. To

pendienli
14. To 

through
Planes
15. Tc 

given ju

two give 
17. Ti 

given pi

a straight

the
the

* The various plates
wUl be subject to alteration from time to time,

V
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m. Tbf ss: £!|ï! !!»:»SSyV.'ïï5 .b.8.* "I »' «-•
straight line to the plane.

to a parabola, 
hyperbola.

Fundamental Problems-1 to'i3.
1 To find the elevation of a point, on any given ground line,

S stÏÏht Une. (6) L the inclination of a given .

lt“‘îâ?à. S"i» «•
-7'» » ■ s-

Straight line, 
î. To find the,

PÎ%tKtXTdthatnBa straight line may pass 

thr$ofingdthûe conditions that a straight line may he parallel 

toÎ0gTonfindait8he conditions that a straight line may lie in a 

giVl™îoM the conditions that a straight line may be . 

pair2UTotofinfthe conditions that a slraight line may be per-

’^tn'A'SVSSSiS..««uni«-■“7a:(-
,",f“!r«»i,8r«iifïi. «.... m»> -j f“
through a given point and have a given inclination.
K “! conditions that a plane may pass through a 

^Tlffind the conditions that a plane may pass through

11 bo princi- 
ilonred.

1 °ne oxam- 
gatory and

for some 
.lying in 
the two 

d indice 
■table for 
y course

■on, pro- 
>, projoc- 
■d view, 
tor of a 
iescent,
> plane,
traight

usual
plane.

tion of

jtions that a point may lie in a given

rom:
'sight

i the 
3 the
>.

given plane.
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18. To find the
19° To fif dYh pmne may be parallel to a 

«Plane may be perpendicular

«Plane may be perpendicular

40. To det< 
gent to two h 

4L Todeti 
to a given pc 

42. To find
(а) To t
(б) To t 

Fair Note 
Plates.—'

1. Pic 
II. Cor 

III. Pro 
Exercises 

written expli
Subjects 

Decembt 
March— 
June—T 

of gee

o
ie.20. To find th 

°2,gimen plane.

®‘Princ"pïel 'S'f con°tra?ïri"'^r‘° P“88in8 throagh « 
k22 tZ6Ij,a : 1Dg °r 6XhibillDS Plane figures in

e

lems: 24'to 43. abovef°r the soluti
°f the following proh-on

“i®?”/"””1” whll8plrXa8i,e” incli0«ton, lying

Pioblems on measurement ■ f 'aight ,inc and a plane. 
AlC:rre the “gl° contained by two 

a &? me88U' e the angle of inclination of a 

tt To measure (tbe ^ral angle contained

t

Definition 
(Clarke pp.

Notation.
Theorems.
Fmdamen 

to the funda 
The followii 
methods :—

44. To fii 
through a gi 
given angle

45. To fii 
through a gi

46. To til 
given point 
tion to this

47. To fin 
given point

48. To fin 
position of t 
are given.

I
intersecting 

straight line to

lanes.in

Its contours. ° mter8ection of a plan

lanes.
ven uniform inclination, 

with ground given bye

a
lund Applicate 

lems on strt 
figures. (Cstraight line

P

<5
. sr
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40. To determine a plane containing a given point and tan­

gent to two hills.
41. To determine the most commanding hill with reference 

to a given point. (
42. To find the plànes of defilade for

(а) To be defiladed from one hill.
(б) To be defiladed from two hills.

Fair Notes.—On the whole of the above subjects.
Plates.—The following is a list »f the plates 

1. Problems, varions, 
il. Contoured field work.

III. Problems relating to ground.
Exercises.—Numerous problems to be drawn in pencil, a 

written explanation of process to be given.
Subjects fob Examination—

December—From beginning to problem 23 inclusive. 
March—Problems'24 to 36 inclueive.
June_The whole course and revision of obligatory course

of geometrical drawing.

parallel to a 

arpendicnlar 

srpendicular 

! through a 

e figures in 

liagonals.

a work.

e.

owing proh-

Hon, lying

it pcrpen-

n points, 
ersecting

? a given

line, and

Voluntary.
Definitions of the terms required by two-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 à straight line passing 
through a given point in a given straight line may makes 
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. To find the condition 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 a 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 given. (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 II and III.)

me.

ilane.

secting 

line to 

planes.
nes.

tation, 

en by 

round 

i line .
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"Ee5rF>
V. Problems re L n! !'a'ght Hnos and planes 

Subjects fob Examt™^ ems workod out in pencil

method into the; Fair Not
book.

t'vo-pliino

Plates. -
VII. I

VIII. 6 
IX. II-Ü X ï

Exercise 
or the two-

II ■
one

. Subjects
.Deceml
March-

solid
June—

2nd CLASS.

descbiptive geometry:

Voluntary-.

HISffHesIs ?dà5HEE-'-4=i;S l”.3sr»siiE1Interpenetration Jf solids &ke' C,haP,er VI-)

*“p."Ssn‘ fo'S.r:Cs^ïr5
Strata

ToeshowSnf fe,'ms : '°0«S:X.%- Defiiition of 

obtained from ito orthoma'h* pr°'’6ction of any poiR^hi

ï

lül

(Note.)i
6'

:

:

*»

1
:



is not contained in text-Fair Notes.—Of such matter as 
book.

Plates.—The following is a list of the plates:—
VII. Interpenetration of solids.

VIII. Shadows.
IX. Isometric projection.

BxEMisM.—Vartoufproblems solved either by the Indice
or the two-plane method.

16 two-piano

i text-book.

anes. '• 
ires.

moil, 
ly be 
course.

one
Subjects for Examination—

Interpenetration of

a—»-

Iription of 
positions, 
ves itself 
ilid given 
ig in that 
I of solids 
(ders and 
) ' When 
>f helices 
ordinary

'lindens,

(Note.)

planes,

:tion of 
ection. 
ian be 
obtain 
l from 
in the 
lines, 

linarjr

I §
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J?or entire

Drawing j 
object)

!

/,

Drawing
object

(
Painting

« cr

. V,
Drawing I 

and r
Painting II \

V-

Drawing 
andl Paintind6an

I
Drawing

natu
Painting

i
I K

Drawing
Painting

V■ .

;
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ROYAL MILITARY COLLEGE OF CANADA,

•“^sMsssr1""
allotment of marks.

Total.
4 .2,600 | 3,500Obligatory 

Voluntary.i 900For entire course

4th Class.
Obligatory—300 Marks.

Drawing from copies and f Examinations. (Annual,) 100. 
objecta. I Term work, 200.

3rd Clm.
Obligatory— 400 Marks.

Z

hawing from copies Examinais. ^(Annual,) 150.

Voluntary—100 Marks.
Painting from copies, objects and nature.....

2nd Class.
Obligatory—800 Marks.

ring from copies,objects j Examinations.^ (Annual,) 100.
and nature. | Examination, 50.

( Term work, 250. 
Voluntary—300 Marks.

Drawing from copies,objects ) rp01,m ;TOvk, 200 
and nature. J

Painting from copies,objecta I Term work, 100 
and nature. )

lit Class.

.Term work, 100.
9

Draw

Painting from copies.

ü

Obligatory—1,100 Marks.
and f Examinations. (Annual,) 100. 

1 Term work, 600.
< Examinations. (Annual, 100.) 
( Term work, 400. 

Voluntary—500 Marks .

Drawing from objects 
nature.

Painting from copies...

.Term work, 200. 

.Term work, 300.Drawing from objects and nature. 
Painting from objects and nature.

/

. V
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SüMMi
/

(

text books used. Preliminai 
Freehand i 

and models.
Freehand < 

and orname 
Shading f 
Shading f 
Time she! 
Drawing 

outline. 
Drawing

Burchett’s Perspective.

Bedgravo’s Catechism

Warren’s Artistic Anatomy of theH
on Colour.

oraan Figure, 
do Horse. 

of Lieht and Shade, with

do do

Green’s Sketching from Nature.
reference to“«•

(Obligate 
oral drawin 

(Volunta 
applied des 

(Volunta 
muscles wi 

(Obligat 
from the “ 

(Obligat 
cast in moi 

(Volunti 
flowers or 

(Oblige! 
of the pr 
composite 
coloring.

BOOKS recommended to be read.

gare.
Bonomi’a Pi•oportions of the Human Pi

isSiïL "■*" °- **>or Wiley & Sons,’Now

7orkW^; ™TLonZ:t0raw^binsr- ^
à Halî; Londom'8 PrinClpl and Practice of Art. Chapman

Winsor & Newton.

es

Field’s Chromatography.
Paintinj 

copies and 
Time st

mm=
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SUMMARY OF INSTRUCTION, FREEHAND 
/ DRAWING./

Gradi 1,—(Oblioatort).

pr£M™S"SUSS —■*.
the round models, objectsand models. .

Freehand outline drawing from 
and ornament. ,

Shading from flat examples or copies.
Shading from the round or solid forms.

KitÈ'tiSÎXSJSVm»,..!.
"“Drawing flowers, foliage and landscape'detail. fronts

e.
tore.

Grade 2.eference to
(Obligatory). Practical application of perspective to gen-

- —— ■-

"^Voluntary). Drawing in a given

from the “ round."
(Obligatory). Painting

compositions,1 scîence of color and principles of harmonious 

coloring.
Gbadi 3.—(Voluntary).

Painting the human figure or animals in water-color from 
copies and from nature.

Time studies from the living model.

time the bones and

from flat examples and from the•son, fron­
tons, Now

*°n, Lon- 
onfl, New

-hapman
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I

Obligato;

Voluntary

lis

H Obligator

II tr-

Obligatos

Voluntas

Volunta

s
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royal military college of canada.

SYLLABUS OF INSTRUCTION IN ENGLISH 
LANOUAOE AND LITERATURE.

allotment of marks.

JFor Entire Course.

600Examination (Annual),
Obligatory, | Term Work..................

Examination (Annual), 
Voluntary, ^erm Work...................

1,6001,000 3000
600 1,400800

Fourth Class.

( Examination (Annual).. 
Obligatory, | T(jrm Work.

}300 8005*0

Third Class.

( Examination (Annual)., 
Obligatory, | Tenn Work }300 800500

Second Class.

. < Examination (Annual).. 
Voluntary, j Iorm Work i300 Ï00400

First Class.

( Examination (Annual), 
Voluntary, j^erm Work

} 100300
400

*
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SUMM.
]

TEXT BOOKS.

Practice ii 
grammatical 
the Obligatoi 
criticisms of 
course of tb

9

books becommended T0 be bead.

Section I 

Section IfEarle’s “ Phiiolc 

Marsh’s “Eoctur 

Max Muller’s -•

°gy of the English 1anguage.”
r 68 on tfae English Languagfl.’’

Science of Ea Section III"guago.”

mar.”
Moetzner’s “English Gram 

Taine's *• English Literature.” 

English RhetoricBain’s u
$ and Composition.”

I

. Section

Section 1 
Section II

'b



M

SUMMAEY OF INSTRUCTION IN ENGLISH 
LANGUAGE AND LITERATURE.

I
Practice in writing letters, reports and essays, and also In 

grammatical and critical exercises, form an important pm 
the Obligatory course of the 4th and 3rd Classes. 
criticisms of a higher order form a portion of the Voluntai) 
course of the 2nd and 1st Classes.

4th Class,

(Obligatory.)

Section I.-On the philological relations of the English 
language.

Section I f.—On the

>.

historical changes in the English

flV^rom the inflected form in Anglo-Saxon.
(2) Through the influence of Romanic and other 

languages.
Section III.—On composition.

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

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

(5) Formation of a good style considered as nar­
rative; Descriptive ; Didactic.

3rd Class.

(Obligatory.)

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

Section II.—Different metres.
SECTION metical-tionsjf ^ peon's 

“Princess;" Byron’s “Manfred;” Shakespeare8 
“ Hamlet."

Section Didactic.
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2nd and 1st Classes.

(Voluntary.)

s"~ '-B Wirr--.. Q,m.

, (2) Beowulf, ROYALn Grammar.
i|

I
ôreÆ"a°/-the 2n<l
«e in those 

No 
sees.

SYLLAl

tûe loWAr course
Lh« Igllt

Fo.

Marks ('

Marks (

o
Marks

Marks

!

,
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I
'?erie Queen,”
bury Tales," MILITARY COLLEGE OF CANADA.

INSTRUCTION IN FRENCH.

ROYAL

SYLLABUS OF

jJSttSRBS
allotment of marks.

,3,000.For Entire Course (Obligatory)

4th Class.

{ Not™ and°Recitations.. .300.500Marks (Obligatory)

3rd Class.

Marks (ObUgatory)...... 600j ®“es and Récitations...350
250

2nd Class.

ISSSXsbsS.800Marks (Obligatory).

1st Class.
„„ i Examinations................500

Marks (Obligatory)...1,000 |jjot9B and Eecitations....600
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SUMMARY O

Grammar ; 
French into E 
and conversa 
French and E 

The exercie 
ability of cad 

Special im) 
stage of the t 
tencoe, most < 

A complete 
sufficiently u

TfiXT BOOKS
USED.V»r

Il W
Contaneoau’s French Dicti

onary. 

Grammar, 

ve Masson.

do
French Classics, Gnsta 

Horace, Corneille. 

Cinna do 

Leg Ecrivai

I* ,

Militaires de la Frns
tt. . . ance, Karcher.

'i

Frederick th 

Le Page's-French Mast
Great, by Lord Mae

caulay.

er for Beginners.” 
“Petit lecteur des colleges.” 

‘Juvenile treasury 0f Fr
ench conversation."I

iaS

T3 
£
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summary of course of instruction in french

Grammar ; reading ;

1

f°r those wh°
sufficiently understand the French language.

I
4

\

;
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ROYAL

SYLLA.BU

I
| i|
Ml

«il

ni Marks (

:

Marks

t

Markst

Marks

I

!
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MILITARY COLLEGE OF CANADA.ROYAL

INSTRUCTION IN THE GERMAN 
LANGUAGE.

SYLLABUS OF

allotment of makes.

Total marks (Voluntary),.....3,000

ith Class.

Marks (Voluntary)..... 500 j Notes and Eeoitations....l25

3rd Class
( Examinations..................450
I Notes and Eecitations....100Marks CVoluntary).....600

2nd Class.

, f Examinations...... ..........
Marks (Voluntary).. • -800| Notes and Eecitations.

1st Class.

(Voluntary)...1,100 j Notes and Eecitations....300

,600
.200

Marks
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OF INSTRUCTION IN GERMANSUMMARY OF COU^pi

/

f

Z1
V

t

%
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ROYAL

SYLLAlw

Obligatory

Voluntary

Obligator;

V oluntar;

Obligato:

Voluntai

Note. 
or for 1 
Class, tl
Class.

\V

te

m

■p
s *

—
• ‘ •”

...
.

W
ife

-.1
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ROYAL MILITARY COLLEGE OF CANADA.

instruction in physics.
SYLLABUS OFit

allotment of marks.

For Entire Course.

.....1,200 )( Examination 
Obligatory. I Eecitati0n ...

Voluntary. (Examination,

300 Total ....-2,500

1,000

For Second Class.

400)f Examinations 
Obligatory. | station ...

Voluntary: (Examinations.

100 .700Total
200.

;

For First Class.

800( Examinations
Obligatory, j Eecitations ... 

Voluntary. (Examinations.

200 ,800Total
800

Note.—In order to qualifÿ for^any ^^^ylnthe Second 
^Zcoum XLtary Inorganic CUmutrg ol that

Class.

-

.
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SUMMAI

Matter : its 
molecules, 
mont. The ) 

Energy : it 
Atomic an< 

nr.d adhesioi 
Universal at 
causes modif; 
Hydrostatics- 

General cl 
of pressure 
Hydrostatic 
Hydraulic p 

Principle 
Spec-tic gra 

Capillarity 
Endosmose, 
Pneumatics- 

General

text book.

Ganot’d Ph

I
1

fc- prossure. J 
Icinds of bai
and temper!

Measuren 
meters. A 

Archime< 
Biacpump, 

Babin et sto 
lion and i 
Inter mi ttei 
Direction, 1 
Mariotte’s 
Sound— 

Sound ai 
velocity, 
resonnanci

;

Moasurem 
Syron. L 

Musical 
semitones, 
each note 

Wave 1<

I
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SUMMARY OF INSTRUCTION IN PHYSICS.

GLASS il-
experimental physics.

(Obligators’.)

Atomic and molecular forces J,

law, Terrestrial gravitation, and
causes modifying its intensity.
^tfflchlracter of liquid,
of pressure. P™98nl y ' jitiôn of the equilibrium of liquids. 
Hydrostatic paradox. Condition ot T Artesian wells.

TsS:~ “ T5Ï™ »' *—«
Endosmose, diffusion.

tSTri»— orb.— ro.

"ïSErSS.G ^ÏSwiïi
lion and force pumps, 'f™ S Quantity of efflux.

ïïri=~ JT-irtira
Sneaking and ear trumpet. Stethoscope. 

Measurement oK^r of vibration, Savart’s apparatus. 

Syren, Limit of |^™ nd timbre. Diatonic scale,
semitones,^chromatic^scale. Number of vibrations produe,ug

“tltfttand perception of eound.

lion.)

Suo-

Direction, 
Mariotte’s bottle. 
Sound—

Sound and noise, 
velocity, reflection 
resonnances.

/*
Vibra-
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-4a*-
Co^ctivity6oftsolidsaX0uSlere' ^rcmeters.

-Radiation of heat; its laws’ “hfewT”8'" .APP,ications. 
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400

| Kotos and Becitations 200
Marks......... . • "

Sub-Section C Stresses

Marks.................

Section U-Deiigna 
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on Framed Structures.
500IKS»»! 500
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Marks.
600andBecitations 400

Marks.
........ ‘•••Examinations..........

Estimating and Supervision. 

Marks

900
Section III

.400.Sub-Section A—Estimating’ Sotiir, n
Works. ’ S Out and Supervision

of
Marks.

■Examinations
400

«Section IV Hydraulic Engineering.
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Sub-Section A—Sto 
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Sub-Section B Practical Co 
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to Surveys ailj 
Highmn k 
“Iverts, Pien

... 600 
ns 400

text books.0,,k Foundi
tnnnent Way

.. 900

text books IN civil engineering..
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Principally Lectures.

Rankine's Civil Engineering. 

Henck on Railway Carves.
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Fanning’s “Treatise on

I
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ke. Mechanical Philosophy.
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Twisden’s Mechanics.00

90
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SUMMARY OP S&S*».» C,l

i
Exercises on 
Cross section 
Modulus of r

•st GLASS,
SECTION I.

Mature, production I, Allowancefc
me °f materials °f construction I Limiting len

Limes—Air l;mltlcia 8tone and brick

durability a^dlïoLv '* TiBci&l
^SeuZaZZZfrTati0D-

i and

Deflection o:
Proportion <
Summary oi 
Suddenly a] 
Expansion : 
Beam fixed 

' -Beam fixed

Subsection (C

ecture.)

■e ■

crush»l|

STB

Besistance

■ Practical ] 
applications, | loads when act 

Formula i 
hoiim to resist 

Y’ormula i 
beam to resist 

Condition 
system of fore 

Conditior 
system of fort 

RanUine’i 
ing on one ait 

Expansii

B,
;

Impurities.

^Zijrzipi—*•
Préservation of iron rC6’ pr0CeSBee'
„ teS.-.Tjj;*"*-

saïïîsfeîft,ar7'
A.&SLSrK’rir-8'

“g stress; bending “ boam-

general.

lions.
Dead Ion 
Effective 
Sectien ' 
Infinity 
Positive 
Kindso

6
I

crushing.l| section.
gtrossef
Stressa
Stressei

|;
Shear!

moment.
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E£rBs~e'Cross section of equal strength,

. | ?^r.'s~««-«Sh.r

i=SS=SB--
Beam fixed at both ends.

' -Beam fixed at one end.
(0) - Determination of ®Tî?s3p 8-,

. _ Stbuctubes. (Bridges and Boofs.1

foa This course is begun ®àrt V o/thTsyl-
anufacturo oil 0f beams and pillars ns referred to in tn i
ÆSfSl%esistance of a beam to crushing or buckling, Gordon s

? °f to0rtari ^tical problems for designing beams to support given

aPP,i°ati0M'1 the momen.. _

beàm to resist cross-bending. omonts of the fibres ot a
>rmula for the sum of the momo^ ^ rf satety

boain^to resmt^irossdienihng wit^  ̂acted on by a

9yBTon1itirofeqStibrium of any rigid body acted on by a 

8y%rk»etemonh6; equilibrium of all the forces act- 

ing "Expansion °ofth"orem so as to form a method of sec

’WN Bf a

beams.

construction.

icture.)

ND PaocEssii

!beam to the span.

“tons, siliciog, 
hlc> sandstones

1

iii
imate crush!; ON Fbamed

Subsection

1

ts of the fibres of a
|

II

h of woods.

ocial loads, apex loads, 
e abutments.

tions.

Effective reactions at t

?:S »“gS“ Str "«".I...
S'zsn-t,: set*.—; <»

I

m the
I

Stresses on the chords. 
Stresses on the verticals. 
Stresses on the diagonals.
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.SHF®' ' 
. SIF-
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°f the stresses on
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88.

«rolling load to produce
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Um stress on 

muni stress on
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Produce maxim!

^ rolling load to produce maxi;

and Ca,CU,ati0n 0f th0 Pmtt

JSSgasjsaa*
The Fink tr

truss.

and testing of the
pb° tollman Trues.

$siS2F £-ter,:S;ï ™-
Stresses on cranes.'

i
i-

roofs. Calcula-

f SECTION II

riONolfi^wAr8ANDCoM^oroooN8TBÜC.

Organization ofstafftl0n8_Se,ections of Route.

iSErF-Trial lines with d nvers-

g points, ruling gradients apd curves.

■

1
i
i 1 '

A

Approxima 
Projected b 
Profile and 
Grade coni 
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Actual loc 
Limit of a 
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monta of a loc 
Balancing 
Borrowing 
Engineer 
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Special d

stances.
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Monthly 
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halved, &c., joints.
'ESorrbond, string courses, chimneys

Mason-work. f inatruction on the specifl-
This comprises a full cours ot WOrk used on the
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2SS«STâaa«=--
retaS,”ntbetween “wing wall” abutments and “ tower

"Ssssa,sSr2Si3a.*s*?
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The
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^nXrloLZ7viingfmaaoa work in 

Principles of oconor2iziZ°f WmS walla and 
cells and wells. zmS masonry in abutm

«swas»*—

Designing, ànd «v"8’, PDeumatic process,

gaxr;tngUs,ti,To""ast’ties’rai,s-track

I Setting ou-
% &c. field.il! Setting ou'«g

field
Four met 

syllabus. 
Limit of 
Paving U

materials met with

stream.
Gauging 
Discharg 
Precautii 
Frost lev 

tions, &c., &o.
Methods 

length by 
Estima1 

In abuti 
Tabular

os.

I

I
me

SECTION m
General Fc

°Ut md aupervisi0n of Works,

InformatiofneeJ^1^^®»^®^^ TABLM " 

l»e made for earth and^ock bef°’e estimate of------- ...

Allowai 
bankment vi 

Details
excavation ont lhe9ofara-iie8

Calculation of cubic M ♦ Way or
™n^te^"r^^andombank-
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Setting out position and lengths of level culverts in the 

setting out position and lengths of inclined culverts « the 

Four methods as shown in the preceding part of this

culverts, by 
c°ping, 4c. 
en ts by using field

field

1,9 met with

dations, set- 
>crete, sand

Frost level, springs, scour, wing walls, 
ti0nSM&eth<âs'of economising masonry in culvert* by reducing 

length by mean® °Qy^|1MBS ^SASONaY’ and Paving.

Estimates of Quantities 
way Profile.

balancing, excavation

stream.

'ations and 
C1'ng, snow.

eh laying,

lnts, cross­
materials

I

I
!

prom a Bail-
General Form for

and em-s, Allowance for shrinkage, 
bankment waste, borrowing.

Details of items.

stoStiS?»
Comparison and history of these methods.

les op

[ties can 
il way or

Bmbank-

ismoidal
SECTION IV-

i areas, 
'f tlioso 
a prac-

1lydraulic Engineering- j
Storage Evaporations; 

through Pipes
CA)—Water Supply ; 

through Orifices and 
under Pressure.

Subsection
Flow

uadian 
ys for

Consumption.

Quantity of water required.
ts by 
uirod 
gul-

American cities. I
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SSEKps.* *•*««<■

i: I

I
Practice

E
ÜAINPALL.

American 
American

Estimât
Estimât
Additioi
XJtilizat
Qualifie
Influeir
Artifici

: statistics.

Tiirer basin rains Precipitation.

Secular fluet“atlons of rainfall.

Local physical influencegd°

Great Onfalls!3 °fnatumi Ia™.

VolumeTfwab f flood9 to rainfalls
Ganging rainfXf S‘Wn rainfalls.

Flow

f!
:6 Subten

Porosil
Causes
Subter
Overfl
Ameri
Suppl;

I
I

I

Comp 
Soluti 
Minci 
Orgai 
Table 
Deep 
Vege 

S Vege 
Prop 
Puri 
Intii 

of water.
Agr

impuritv

if or Stream.T:SUf™e^"fvXym:ithe areM ofba=in8.

Seasons of floods. °

■™«.r.„xsaTe,*
Storage

PI

■
depths of rain. 

tion.

ven
and Evapora

^rtifloial storage.

Evaporation from r«rv°ir.
do sand.

aSKSW?"

Loc
Spr
LaiI
Pre

if Eh
Sp<
Ar
Suj

n and Flowevaporation. W-
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t. Practical effect upon storage.
Sum.TINS CAPACITY OF 

Additional storage required.

SSss-*
Artificial gathering areas.

Springs and Wells.
Subterranean waters.
Porosity of earths and rocks.
Causes of percolations.

reservoirs.

Water Shed.

i.
1

i
Subterranean 
Overflowing wells.

of Water.
I

iImpurities

Composition of water.
Solutions in water.
Mineral impurities.

"of potable waters.
Deep well and surface impurities.

✓ ySMÏi^wS. pipes.

Propagation of aquatic organisms.
grade of organisms and quality

mineral ; manufacturing

Hiver Supplies.

!

and sewageof water. IAgricultural ; 
impurities. 1

Well, Spring, Lake and 
Locations for wells; fou'^fol^ne™Tsprings.

Spontaneous clarification.

Sugartest of the quality of water.
qh Sluices, Pipes and Channels.Flow op Water throu

Weight, pressure and motion of water. V,
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Co7ht 0,>d w~ dlff61'ent to™Peratures.

|--«™ofXm0leCnleS

depth.
Pr0S6U,'e from ve^ca^lntiined

Maximi 
Factors 
Bxperii 

Rennie, Gas 
Co-effic 
Effects

I if umes.

orifice.
Co-effic 
Variab 
Jots of 
Flow c 
Adjuto 
Divorf 
Bxper 
Bange

Flov 
Defini 
Theor 
Mean 
Sub-d 

pipe ; h'
resistance 
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anil as (a; 
the circm 

Vari 
Effè< 
Equ: 
Eqn 
Equ 
Equ 
Equ 
Bel:

Vv wafer. bent columns ofand
Equivak„OtnfoUnitOf8B,'fac0'
» ? va,ent forces ; Wei>L -

measure of weight; ljne/ Line a 
on a surface.

diagonal force

measure of - 
a measure"of

pressure.
- pressure

pressures graphically 

°e represented by sine and cosin

i "p-°f combined

oftheafg,e1'reSU,tant°f,afor

Flow ofwater~Actionroft0 “ d.istan00- 
Individual molecule °fgrav,tIr upon. 
Acceleration of motionEESFm

ofa>rUanteffect8of

aDPnow or ^rCa' Ve'0Citie8- 

Theoretical volume o* °B °™«s.gasaS®®*
Bat£ ïïïJS2r1«U if

sen ted.Ilf
ropro-

1 ;
and effect upon its projec-

Dg bodies,

Claipressure into Mo:pressure and gravity upon th Bei6 motion Bn
Ho

SubSei
os.

HI
fonnda 
Crete j 
materi 
paviiq
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Maximum velocity of the jet.
Factors of the eo-effieiMt of effl ^ MicheUotti, Bossuot,
Experimental co-efflcients worn 

Bennie, Castel, Lospinesse Ellis.
Co-efficients (haK,'amoj\' h d 01. the proportions 
Effects of varying the neaa ox r

imes.

:

of the

orifice.

Jcto Whlhori tubes.

Bange of Eytelweins Tables.
Pipes under Pressure.

Flowamns o

iuro ui>- 1Flow of Water through 
Definitions of pipe and conduit.
Theoretical volume of discharge-.
Mean efflux generate velocity in

ip,srr— » —

and as (approximately) the veio^y,.^ q{. the area.

1SS» SSm —*» “ *"•
Equation of resistance head.
Equation of total head.
Equation of diameter. 
ltive\lVe0lrSubdivision of total head. 

raf^ZSo^Sugb, and foul pipes.

7 ropi'o- 

i cosin a

projec-

!i
odios,

the

ft

into
Bends.
Branches. _
How to economize head. -

lion
;

practical Construction of Water-Works,
SnBSï0TIB=SERWR E«BANKMENTS AND CHAMBERS.

embankment
con-Ultimate economy of ^^Xn^surfeco soils; 

foundations; springs underi found to . bankment core 
Crete cut-off walls;, treacherous rtram,^

X

Y
N
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■""'a,, of ■•*m Air pump— 
Fly-wheel. 
Strength of 
Strength of

Coii es.
Pumping e 
Various foi 
Cylinders, 
Air pump- 
Pumps, 
Details of 
Details of 
The locom

ydrants; fire 

SECTION r.

laboring w"”> «"«»«.

Water Engines-.^ceJ/n°f moments, modu|us

. Seat£coVbnst2POa,nd e"g™e ° e^lne> th° loco- 
WS SU,'face- ’ , at'0n-fire surface, evaporat-

b,n " "" ‘“S.

fjprsKs»' gasss—
«tes™*
Boiler explosiong. 
feteam passages.

supply.
I

CO'

Loss 01
(6) Inveal 

by friction of i
Practical
(c) Inves 

by friction on
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friction of tur
(d) Invei 

by the frictio
Calculati

i! act>

“«mVaivm. 
to findmean
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(e) Inve 
in compressii 

Applicat 
work absorb! 
engines of tl 
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water
quantity of

A
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__Condenser and hot and cold water pumps.
ate Cham-

rials; di. 
ally con-

Air pump 
Fly-wheel.
Strength of land engines. 
Strength of marine engines.

Details of Engines.Construction

YaXs formed marine engines.
Cylinders, pistons and valves.
Air pump—Condenser.

S:Hv35r^u.
The locomotive engine.

Doss of Work due to
(6) Investigation to find

bylESSbS^rkahs„rhed

by ^Practical protCstlating .to the work absorbed by the 

analytically the work absorbed
by thc^^ ofbeU °n “ 

PUllyM Investigation to find analytically the work absorbed

in compressing an elastic to the calculation of

work done during ^pansionofa big J ^ calcalalion 0f the

ÎE8.
Friction of Machines. 
.nalytically the work absorbed

I
ctact- 
I loco-

porat-
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y of wo
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A
work done during expansion
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MILITARY COLLEGE OF CANADA. /

IN ARCHITEC-

ROYAL
SYLLABUS OF INSTRUCTION \

This Course is Voluntary It ^nls'ever a period
"yearn "arks are" avowed for the Second Class, the

0ftW°Cng assigned to the First Class.
whole

allotment of marks.

iy and Intermediate 
Examinations........

Notes, Draw- 
ings and 

Recitations.

1,900.

R__Strength of materials.
( Examinations .............
\ Notes and Recitations

Notes and. Rgcitations..
Section n-mmf md Principles.

Marks...... I.......... 200.

Sub-Section A-History
Marks—Examinations

Section m.-—Design and Execution* Structures. 
Marks...................... 70°-

:Yearl . 1,900

lFor Entire Course,
3,200 1,300

ETerm
Work.
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.300Sub-Section
,200Marks,
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l ,500Marks

,200
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| Notes and Drawings. . 400Marks,
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Section W~Eatimatin

„ Jtata....... .....400
-Measurements, quantities

ÿ and Supervision.
Sub-Section A 

Marks.,
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Sections I
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text books.

Principally Lectures.

Michelle' Elements of. hitecture.Arc

book recommended to be bead.

« History of Architecture.Ferguson’s
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1st glass.

SUMMARY

SECTION 1.
tim and Use of Material, of Construction.

A, B & C. 

and architecture.

Nature, Produc
SUB-8ECTION8 For details

SECTION n. 
History and Principles. 

Sub-section (A)-Descriptive ^
and Historical.

Early history.
Greek architecture. 
Roman do

Mediaeval pointed do 
English mediœval do 
Elizabethan “°

doRenaissance
Modern do

SECTION III-
Design and Execution of Buildinas. 

' sub-section (A)-Buildino Cons-Fj.OTION.

piles. Masonby.

TJncoursed rubble, coursed rubble,
bond bods, joints, tools used.

Brickwork.

ashlar work, through

stones,

Bricks, size thickness ofjirick wal^e^h^s. Plans and 

and herring-bone bond.
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Drawing for brictk^0 F0S Bat0K1ArBBs.
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Sub-Section (1

Stone worl 
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:
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Gable h' Constructing
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°f Hoofs.

:

Sin Construction
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JOINER Y,
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-p , Fire-Proof
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„ Sub-section ' ^ Si=™on8 B anz, 0.
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building materials

I under fire, fire.
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SECTION IV.
Estimating and Supervision,

Estimating Quantities in
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•lot arch
irk.

Sub-Section (A)-Meth£s
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MILITARY COLLEGE OF CANADA.ROYAL

Sect. I.—Iniantry Dbills.

ALLOTMENT OF MAKES. 

ks Cadets andlMM). (obligatory) ... 500
170Total mar 

H. C. Officers............

4fft Class (obligatory)
200
200
100do3rd

2nd do . Vx";,, rN, c. Officers
1st Class, Communicating OriU (. ..........  ....

only eligible).........................
170

Sect H.—Equitation. 

Total mark» (obligatory)....................
300

300
1st Class (obligatory)

Sect. III.-Gymnastics.

, ,nn < Obligatory 
Total marks, 400 | Voluntary

4th Class (obligatory)
3rd do do ■ 

do voluntary.2nd do1st do
Sect. IV.—Swordsmanship.

300
Total marks (voluntary) ........

2nd Class (voluntary)..............
1st do do ................

150
150

Sect. V.-Swimming.
100

Total marks (obligatory) 
4th Class, do
3rd do do
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50

I
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SUMMARY C 
EQUIT;

1i

c
!

?!text-book.

I
I

Squad Dn 
Exercises,”

Rifle Exei
exercises.
See. 1 to 13 

Company 
to Sec. 20 ii 

Miscellan 
to 21 inclui 

Musketry 
drill, judgi 

follows :

Infantry Drill.—]?m Ex 

Rifle Exercises and Musket 

Regulations and Instructions for E 

Equitation.—flu.

Gymnastics.—Nil.

bayonet,Excraclscs>'-Infi‘nt'7 SlTo,'d atld Carbine

croises.

vy Instruction.
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equitation and MILITAKï »

Section I.

n INFANTRY DRILL.

4th Class-

icating.* “ FielInstruction and commun

Rifle ®æer^^!^n^eîcUosl|andan^Ll’Bke1try^,Instruction.” 

exercises. "lur 
Sec. 1 to 13 inclusive.

Company Drill-Instruction, 
to Sec. 20 inclusive.

Squad Drill (E) 
Exercises,” Part I.

„ Field Exercises," Part II. up

„ Field Exercises," Part VIL.Scc. 15

as follows:

—Guards.Miscellaneous
to 21 inclusive.

vord. PRACTICE.PRELIMINARYRECRUITS

100 yards, 10 rounds. B**u S
200 ;; “ Anymilita^n.

volley firing, . \ „ 1200 yards. j Target.)
Independent firing,

Instruction,” Parts II, HI,
and Musketry“ Rifle exercises 

IV and V.

- ~ 
-



178

3rd Class.

^—Instruction
. â “ P8ragrapbf- '-
St0^.1 ZLiResu,aliM

.iWLatr-

Part
mpany

!

Loading tin 
Mounting " 
Extension I 
Seat while 
Dressing. 
Walking ai 
Hiding in f 
Saddling. 
Bridling. 
Fitting the 
Mounting 
Aids in tu

aI a and i ns ! run 
*P«go36. Cavalry sword

i 50 rounds,'as follows'--f1 praClico'1;
200 yards 
500 •< 10 rounds. Standing.

n f (-Reduced 1 ^ny military position.
„ < Target.) } ><> “

10 « (<

" : 7-«.j “

(1 w M.g.
'«O exercises and

500\ 800
200

Formatior 
Bending 1 
Turns in 1 
The canti 
Position i 
Position ( 
Mounting 
Hiding w 
Leaping. 
Salute wl

Musketry Instruct!and y. oos.” Parts III, iy

2an CLASS-

(eating.
Conioany Drill (E).—Comm

Part

vS&Stir**
Musketry Instruction.—

i^iold Exorcises,’’ 
■^-WTil.vorcises,-’ p.,rt up 

lor 3rd Class.
Formatic
Bending
Elementi

treatment <

/ 1st CLASS. 
battalion Drill /p\ r .

inT'th11'',S°,C8- inclndveMlp'V ■“ Ko,d Exercises,"
tn0 the whole oÆtalion drill i.tn and communicat- 

Advanced and Hear Guardi n , Exercises," Part rtf 
ZZmrd &er™os," PaJ?t yj °‘"pos,s (R)-Commu„i.

In^Hon.±A, ror 3rd class.

!

wm 1,8 h,Mwees*
First Pi 
Second 
Third

ssee to

:
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Section IL

Part
ompariy

auction, 
■apbs I,

nslruo.
' sword

i
equitation.

1st class.

Sgs-T
Extension and balance motions. 
Scat while the horse is in motion. 
Dressing.
Eidin'gf^saddlos^wUhout stirrups. 

Saddling.
Bridling.

Aids in turnings and paces.

'actico,

sition.

Single Ride.

Formation of the ride.
Turnsin the°bending lesson.

The cantor.
Position with stirrups.
Position of bridle hand with the bit. 
Mounting and dismounting with stumps. 
Riding with swords.
Leaping.
Salute when mounted.

]g-

, IV

log,’’

III Double Ride.

Formation of the ride, &c.

Elementary instruction on care, m 
treatment of horses.

anagoment and veterinary

s,"

at- ^ Section III.11.

ni-
v GYMNASTICS.

4th 1CLASS,
/ Simple Exercises. 

pVrst Course-Introductory Exercises.

With bar bells.

Id

!5

Second “ 
Third ‘



1l1;'

180
i Second Class—Simple Exercises.

Banning—To run at slow time short distan 
Vaulting Bar-To vault the bar, three movements.

I
1i cea.

two Bunning- 
The Leapi 
The Vault 
The Vauli

one movement, 
on the horse, two! Vaulting Horse—To vault

standing.
To vault on the horse, 

standing.
To vault 

running.

-ino double march «

To re7nnh6,uight ^th° ^ont, oscillating>r,Z?3î!>''-"6

p"'T”e,-S:arsr-"’;“-
Horizontal Bar-

movements,

movement,

movement,

one

the horse,on Pair of R

Row of B 
Bridge L

one1 |
|i

■

K

Horizon

evoluting.

. j . . , with the handsed, raising above the bar.
To rame above the bar, right and left.

forwards, 
over hand, with

Parallel

revers-

The Ve 
The Ve

Vertical Pole suspendcd-To climb hand

hands and feet.
To climb both hands 

hands and feet.
The double stop both hands at 

once, and feet.

Fencm
Sword
Bayom
Sword
Quarte

Note.-
structed 
i.e., swoi

at once,

Vortical Rope « To Climb with right hand leading.
left’ - b 
hand over hand.
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3rd CLASS-
Advanced and Abduods Exercises.

Third Course.

Sunning—To run at speed short distance.

The Vaulting Horee-To vault to the right, running.nents,

mont,

nent,

<: To leap clear over . “
Pair Of Binga-To form a straight line by the back.

« To climb with both hands at once forwards,
T0bclimb with right hand leading, by the

To^dimb with left hand leading, by the

ToBdimb with both hands at once, by the

Horizontal Bar-Tomtom a straight line by the back

To clear circle and vault right and loft.
To form a balance by short arm.

„ « » straight arm."—ar
straight “

form a straight line by the back.
The Vertical Eope-To climb both hands at once.
The Vertical Pole

ting.
’t by 

dear

/

mr.
Df8- slowly down andcome1

co.

Supplementary Course.
th

Fencing. >
Sword vs. Sword.
Bayonet vs. Bayonet.
Sword vs. Bayonet.
Quarter Staff.

- ,

t.e., sword, bayonet, boxing, &c.

;e,

at

g-

z z 
-
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m
Section IV,

II
fSWOBDSMAHSHIP. 

Infantry Sword and Sward- 
Extension motions and positions.

CC ’h”
Attack and defence.
Stick drill.
Officer’s sainte.

Bayonet Exercises.

X

Section V.

SWIMMING.

B

X

»
I

:
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SUMMARY (

t
~5

Grammar; 
into English 
man senlenc 
lectures on tt

1;

text books
USED.

Otto's Conven 

Kramer’s Gem
ional Orammar and Exercises.

■
an Dictionary,

“ DaUnhr, 1813," 

Schiller's Wilhelm Tell.
(Clarendon Series),

Goethe’s Egmont.|,j

F*

I

»

■seme


