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INTRODUCTION.

QUARTERS. -

In arranging quarters, it is necessary to consider the supply of

powder, 80 as, if possible, to have guns at the same quarters
supplied from the same magazines.

In turret ships each turret forms a quarter by itself,

When a separate crew is to be stationed to each gun, the
guns will be numbered odd on the Starboard side and even on
the Port side, commencing from forward in each battery or on each
deck. When they are to be worked with half-crews, they will
be numbered from forward aft on each side of the deck, the odd
numbered guns on the Starboard side and the even numbered
guns on the Port side being known as the left guns, and the
others as the right guns. Guns mounted independently, as for
instance, bow and stern guns, will be given names dependine on
their position.

Guns in turrets will be known as the right or left gun of each
turret. g

AcoTion,

On the call for action, every one repairs at once to his allotted
station.

The gunner in charge of magazines will obtain the keys of them,
and see that the lights are lighted, everythiug in working order,
and the powder passed up.

CHARGE AND ProsecrILE, :
Armour-piercing guns, as a rule, are to be loaded with full
charge and Palliser shot. Where Palliser shot are not supplied,
t}l]lenguns should be loaded -with reduced charge and common
shell.
B



INTRODUCTION.

SMALL-ARM AND MACHINE-GUN AMMUNITION,

Small-arm and machine-gun ammunition will be i

r na 1 supplied b,

men tspecxalllly stationed. a&mmunition should be ser\g% out a%

once to small-arm men ; and, after the arms i

rexj\tlof the quarters. ’ ’ s are provided, to the
Machine-gun ammunition should be passed up at once,

hoppers and drums filled by the men stagoned. P » 30

RIGGERS.

Riggers provide tackles, end collision-mats, and H
which they would fall in at some station allotgéd themg.%r s after

HELM,

Helmsmen, signal i i i
! nen, signalmen, &e., provide their arms, and repair
their stations. ’ ’ pair to

FIre BRIGADE.

Fire brigade connect hoses to and rig all pumps requi
carpenter is responsible that the pu?np slucti(l)ns a;le lilelgrlledng
to the sea-cocks ; the engineer officer that the Kingston valves
are open, that ali sluice-valves and watertight doors not ordered
to be left open are closed, and that the steam fire-engine is
ready for use and hoses connected. The stokers of fire brigade
should connect hoses and branch-pipes at the fire-main deliveries
in each compartment. ‘

MISOELLANEOUS.

Arrangements should be:made for fitting time-fuz '
: - -fuzes, M
stationed to strike down wounded, and provicg{.e whips, &e. Tu%g

ng water should be provided at every gun for damping sponges,
c.

PRrROVIDE ARMS.

The order will then be given by the officer of quarters to
pi‘OV‘lde' a_lrms}.l Bvery man having a rifle should provide it,
%)Oagén\?f 0111:, nm the ready rack.” Waist-belts, pouches, and pls?:ols

‘When guns are loaded and run out, arms provided, and quartérs

1] N 3 .
Clzla(iud up,” the officer of the quarters reports his qu‘a,rters

INTRODUCTION, 3

REMARKS FOR INSTRUCTORS.

The Instructor of the Drill should bear in mind that in every
change of Nos. each man has different duties from those he
has previously engaged in; and, in order that they may be well
executed, it is essential'that each man should comprehend the
object and motive of the various duties which he is called upon
to perform.

When a mistake is made by any No. at the gun, the Instructor
is immediately to give the word * Still,” in order that every man
may have his attention drawn to the error committed. Thegun’s
crew remains perfectly steady whilst the Instructor points out
the error, and corrects it. He then gives the order * Carry on,”
when the work is resumed from the point at which the order
“Still” was given. . .

Great patience and the utmost precision are necessary on the
part of the Tnstructor. On no_account whatever is he to allow
the gun’s crew to pretend to load, or pretend to lay the gun.

The directions given by the Instructor to the men under
instruction must be clear, firm, and concise. .

The men should fully comprehend one part of the drill before
they proceed to another.

Short and frequent drills arve preferable to exercises of long
duration, which exhaust the attention of both Imstructors and
men.

When teaching the men to aim, each time the gun is laid by
the sights the Instructor is to look along them, and should he
discover any error he is to call 2, who is to look along the sights
angd state the defects. The Instructor is then to explain what
the consequences would be if actually firing at an object, and
cause 1 to aim again,

This method will have the effect of ensuring the attention of 2,
and of inducing him to avoid (when aiming himself) the errors he
may have witnessed in s aim.

YWhen the ship has motion, the Instructor is occasionally to
make use of the sight not used by 1, to see that he fires at the
proper moment.

Accuracy and precision should be attained before great rapidity
is attempted.

No deviation from the drill will be permitted without the
sanction of the Naval Commandant,

B2
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10-INCH M.L.R. GUN.
TURRET GUN.

‘h DESORIPTION OF GUN.
Calitre, 10 inches. | Number of grooves,-7. -
Weight of gun, 18 tons. Width, 1'5 inch. -~ -~

Preponderance, 8 cwt. | Rifling, increasing twist
h, extreme, 15 feet. from 1 in 100 to 1in 40
h of bore, 12ft. lin. ‘ calibres.

Eemgth of rifling, 118 inches.

DESCRIPTION OF CARRIAGE, SLIDE, &0.

Weight of carriage, 4 tons, 2 cwt., 1qr.
Length of carriage, 9 feet.
Weight of slide, 6 tons, 13 cwt., 2 qr.
Length of slide, 21 feet.

ScALES.
‘ Elevation. Depression. Distance.
Y Upger step, 3° 5%° 1,600 and 1,200 yds.
Middte step, 7° 0 2,000 and 2,800 yds.
Lower step, 12° 0 4,000 yards.
SIGHTS.

Compound sights are fitted s0 as to show inside the turret the
| amount of elevation due to the distance, also the heel of the
| ghip. The centre sight is marked for 13%° elevation and 4° de-
4 pression. The side sights, 183° elevation and 5° depression. The

sight consists principally of a standard, inside of which travels a
: shaft with an indicator attached. The sight fits into the top, and



10-INCH M.L.R. GUN

is raised by a hand-wheel and pinion gear, the shaft being raised
by wheel gearing ; the side sights are similar, but not so long ;
the fore sights fit into sockets in the roof of the turret with
bayonet joints, and are fitted with covers.

The permanent angle of deflection being 1° 10/,

PRELIMINARY DRILL.

In Preliminary Drill the principal duties to be performed by
each of the gun's crew are fully detailed. Too much attention
cannot be paid to the thorough’ instruction of the men in these
g:hes, upon which the accuracy and rapidity of the fire mainly

The following drill is for the 10-inch M.T.. guns worked entirely
by hand ; the turrets turned by steam or hand ; and with the.
sights so fitted as to show inside the turret the elevation of tha.

The turret’s crew fall in two deep, 2 gun’s crew on each side.
of the deck; the numbers as far as § in the front rank, the others’
in the rear rank ; the powdermen fall in on the left of the gun’s
crew. Captain of turret and 2nd captain between the crews, all
facing inboard.

Rear rank, 9, 10, 11, 12, 13, 14, 15 P.M.
Front rank, 1, 2,8, 4, 5, 6, 7, 8 P.M.
C. T. 2nd C. T.

All orders given by the Nos. 1, and reports from the gun’s
crfz} aée in all cases to be preceded by the words Right? or
** Left Gun.” :

( _The turret crew place themselves as follows:
Captain of turret on the centre platform ; 2nd
captain of turret at the pointer, in charge
in the turret room, and repeats all orders when
necessary. J[nside turret—No. 1, in rear in
Crose Up. 4 charge of the gun; No. 2, in rear ; No, 3, cloge
to the port ; No 4, in rear of 3; No. 5, in rear
of 4, and s0 onto 7. Outside turret—the Nos..
8 to 18 at the running in and out winch
ha:ndles; the numbers 14 to 15 at the training
{winch, if required.

PRELIMINARY DRILL. 7

- The gun’s crew will call their numbers in

Nowper. { succession.

CHANGE { 1 takes the bighest number, the remainder
Rouxps. | move round one place. : e
: The turret’s crews place themselves as béﬁere

FALL OVL. | geiaiiod: '

= ”
( Captain of turret ships centre sight and
firing gear; 1 takes off rear coupling-chains,
bring-to firing gear, ships side sights, and sees
gun uncoupled by clutch-lever ; 2 takes off rear
securing-chains, and assists to bring-to firing
gear and attend rear pawls; 3 and 4 out tompion,
unbar and open the port, take off front coupling-
chains ; 5 and 6 take off front securing-chains;
7 off turret securin%-chaﬁns, 7 of right gun tlhe
after one; 5, 6, and 7 then trice up projectile;
Cast Loosk. 4| 3 and 4 step on the loading platform, 8 outside ;
4 takes the worm ; 3 and 4 search the gun; 1
examines the vent; 2nd captain of turret and
remaining Nos. uncover turret and clear away
outside ; "8 unships cowls; 9, 10, 11, and 12
lower skylights and place armour covers (9 and
10 the foremost ones); 13 and 14 let down
stanchions ; 15 takes off port covers.
_Shell-room Party.—Receive skylights and
Secure armour-covers.

NoTE.—2nd captain of turret superintends and reports when
clear outside.. Captain of turret trains for loading if required.

{ L1serves the vent ; 2 attends the elevating gear
and attaches the tubes; 5 receives the cartridge
case from the powderman through the entry port
and passes it to 3 and 4, who enter the cartridge ;
FoxD 15,6, and 7 haul the projectile in front of the

= muzzle ; 3 steps down off loading platform and
Baz/y #" | guides it clear ; 3 and 4 enter and unsling it ; 5

v a passes slings to 6 and 7, who overhaul the tackle
. /.I'& M and hook on another pr’ojectile inside the turret;

9, 11, and 13 trice up projectile outside; if a

TRIBIEA




8 10-INCH M.L.R. GUN.
wad is used, 7 passes it to 3, who enters it; 4
takes the rammer and, assisted by 3, forces all
ToaD— | home together; 3 and 4 spring the rammer; 4
continted. refurns it, and steps off loading platform ; 1 then

pricks the cartridge ; if time-fuze 1s used, 2 will
fitit. When the projectile is triced up, 7 will
| attach a gas.check.

Notes.—When bell-ropes are used, 3 and 4 place them, all
numbers assisting to ram home,

‘When using time-fuzes, 2 fits them, under the direction of 1 3
3 uncovers the priming after the projectile is entered ; the hand
is to be kept over the head of the fuze until just before it is
covered by the head of the rammer,

A mark on the rammer-staff indicates when the reduced charge
and common shell, and, within a few inches, when the full charge
and Palliser projectile are home.

3 attends the compressor; 4, 5, and 6 trice up
the lifting-lever; 4 attends it ; when the gun is
out, 4 eases down the lifting-lever; 3 sets taut
the compressor, and reports ““ Right” or “TLeft
Rox Our. 4 gun compressor taut,” and the Nos. close up; 1,
of last gun out, couples with clutch-lever for
drill purposes only. If necessary to give the
order ““ Winches,” “ Run out,” the same Nos.
occupy the same position as in running in.

[ Under steamn.—Captain of turret attends valve-
lever; 2nd captain attends turret pointer.

Using hand-gear.—14 and 15 man the winches;
the 2nd captain disconnects the clutch.

The orders for training are—“Right” (or
4 “Left”); “Right” (or ‘‘Left”) “Quick,” (or
““Slow”); according to the direction in which
the muzzles of the guns are to be trained, and
the amount of training required; when the
direction is on, the captain (or 2nd captain, if
using the pointer) orders ““Stop.”

TRAINING
Posrrion.

. Nore.—A mark on the upper edge of the compressor-bars
indicates when the gun is * out.”

»-

%

,.a-.t;_~ a3

PRELIMINARY DRILL. 9
—DEFLECTION, ]\

OR . . o .
AR J The captain of turret adjusts his sight,
—YARDS, s

When the object is named, the captain of
turret trains the turret and aligns his- sigh,t:;;f.Z
— BEARING under the direction of 1, attends the elevating
— OBJEGT. gear, and keeps the gun laid for-elevation, as
gHCT. shown on standard. When the sights are.aligned,
captain of turret orders “ Well.” No., 2 sets
taut elevating clamp.
¢ 2 steps up on the side of the carriage, places
the tube in the vent, and steps clear; 1 connects
the slot and bols, or attaches the tube-lanyard
Reapy. 4 to the firing gear, sees all clear, and reports

“Ready;” captain of turret repeats it, full cocks
the firing key, or removes the safety-pins, after
the last gun has reported.

( Captain of turret half-cocks the firing key or
puts in the safety-pins; 1 disconnects slot and
bolt, or unhooks the tube-lanyard from the firing-
gear; 2 takes the tube out of the vent, and the
Ovr TuBE. - Nos. close up. =

Before elevating or performing any operation
during which the firing of the gun would injure
the crew or fittings, captain of turret orders
L““ Out tube,” and proceeds as above.

As before detailed.

REeapy.

At the order ‘“‘Fire,” captain of turret fires
by pressing the firing key, or pulling the lever
handle, then trains the turret for loading.

FIRE.

Captain of turret, after a pause, half-cocks the
Miss-FIRE {ﬁring key; 1 disconnects slot and bolt; 2 ex-

(Elez(zlt;:;cal amines the vent, and places a fresh tube; 1
gear). connects slot and bolt, and reports ““ Ready.”
Mi1ss-FIRE 2 clears the vent if necessary, hooks another

tube to the lanyard ; the firing gear is re-set; 1

(Mechanical
reports ‘“‘Ready.”

gear).
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( Captain of turret half-cocks the firing key, or
re-sets the firing bar; 3 attends the compressor,
easing it off as soon as the running-in chains are
taut from the winches; 2 and 7 trice up nip-
ping-lever; 7 attends it; 4, 5, and 6 trice up
lifting-lever ; 4 attendsit; 8 to 13 man running-
- in winches ; when the gunis in, 1 orders ¢“Well”;
| 4 eases down the lifting-lever; 3 sets taut the
| compressor, and reports ‘ Compressor taut’’;
| 7 then eases down nipping-lever; 8, 10, and 12
{unship winch-handles; 1, 2, and 7 bring-to

Rox In,

firing gear if necessary, and the Nos. close
up.

1serves the vent; 2 attends elevating gear;
3 and 4 step on the loading platform ; 3 takes
the sponge and, assisted by 4, forces it hard home
to the bottom of the bore, keeping it there while
around turn is given ; they then withdraw it; 3
returns it, and the Nos. close up.

SPONGE.

Nores.—The vent-server is always to be used, and 1 is to put
his thumb on the top of it, keeping his hand clear, so that he may
gee if there is any escape of air.

When withdrawing the sponge, care should be taken to keep
the staff in the upper part of the bore.

‘When firing, the sponge should be sprinkled with (not dipped
in) water, as a saturated sponge causes an increase of the remains
of the cartridge-bag after firing.

Captain of turret half-cocks firing key or puts

COpase FIRing in safety-pins, and orders ¢Out tube.” The

‘(‘fg;?dﬁff) sights are put down, the deflection-scale set at
v zero, and the Nos. close up.

The gun is to be placed in the loading position

and emptied, 6 serving the worm and extractor

UNLOAD. ag required, the elevating and loading Nos. as-

[sisting. ‘When the gun is empty the Nos.
|.close up.

NoTE.—This order may be given to alter the charge or projec-
tile, or to empty the gun for securing.

PRELIMINARY DRILL 3

The turret and guns are placed in the secur-
ing position; the securing-chains, &c., are se-

SECURE. - cured, and everything replaced by the Nos, who'

| cleared them away. When finished, captain off:

L turret orders ““Fall out.”

If the gun is out, 1 orders ““Run in,” and,
when placed, ‘“Well,” names the step, orders
“Raise” or ‘“‘Lower” the gun, and :aj
the valve; 2 attends the elevating ge
side jamming-clamp, and rear key; 3 out
jamming-clamp and keys ; 4 inside front key; 5
and 6 ship pump-levers and man them, 5'in
front; 7 ships the winch-handle, and attends
screw-gear. In raising, 3 and 4 assist 5 and 6 on
pump-levers; 2 will report to 1, when keys are
in or out, “Raise” or ““Lower.” The outside
keys are not to be placed till afterthe inside keys
are reported in by 2; 1 will ascertain when the
saddle is in line with slot of carriage, and give
the order *“Well”; 3 place outside keys; 1 will
then ease the gun down on the keys, and order
“Return stores”; 2 and 3 set taut jamming-
clamp, and the previous orders will be carried
out.

Nores.—In running out with the gun on the middle or lower
step, see that the gun has sufficient elevation to clear the port., -

The jamming clamps are not to be set taut till the weight of the
gun is on the keys.

Before firing see that the rams are clear of the saddle, screw-
gear clear of the gun (by indicator), the pawlsup, and chains dis-
engaged.

SHIFTING
STEPS.

PRACTICE.
GENERAL Notes ror M.L. Guxs,

This part comprises the different modes of firing, together with
other matters connected with the working of the guns.

Modes of Firing.—No definite rules can be laid down with
respect to the application of the various modes of firing. This
must be left to the discretion of the commanding offieer.

b
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12 10-INCH M.L.R. GUN.

Responsibility of Nos, 1.—Nos. 1 of all guns are responsible,
under the officer of the quarters, for all precautions being taken
to ensure the safety of the guns and their crews, and generally
for everything connected with the working of the guns, The
oigiicer of the quarters is similarly responsible to the commanding
officer.

Aceuracy of Laying the Guns.—It should be impressed upon
the men that laying the gun cannot be too carefully performed,
and that it requires extreme care and aftention on the part of
No. 1, as well as the intelligent co-operation of the gun’s crew in
carrying out his orders.

Rapidity of Loading.—Loading, on the contrary, cannot be
executed with too much rapidity, provided neither the safety of
the crew nor gun be compromised.

FEuxercise by Signals.—After the gun’s crew have been well
trained in using words of command, they should be carefully
instructed in working the guns without them, and the employ-
ment of signals should be the usual practice.

Diminished Crews.—They should also be instructed in working
the guns with diminished crews.

Adjustment of Compressor.—On the guns being run out for the
first time, or on any change of circumstances that may render it
necessary, 1 directs the proper adjustment of the compressor, so

that the recoil will bring the gun into the loading position. The
amount of compression required will depend on the charge,
motion of the ship, and degree of roll on firing. It is important
to remember that when the compressor bars and plates are wet
the recoil will be increased, owing to the diminution of friction.

Lie Down.—At any time should a collision be imminent, or as
a protection from raking fire, the order “Tie down” may be
given, or the bugle sound one (+, when the men will at once lie
down as in ¢ Director firing,” When the order is given, or the
bugle sound ““ Carry on,” they will go on with the firing or other-
wise, as ordered.

Time Fuces.—When using time-fuzes they should be adjusted
at the last instant. The projectile should not be rammed home
until the order ““ Commence ” is given.

“ Prepare for” @ Firing.—When the order for any firing is pre-
ceded by the words *“ Prepare for,” the guns are to be laid but not
brought to the “ Ready,” the order * Ready ” being given in this
case by the officer of the quarters for the first round.

PRACTICE. 13

Ports Open or Closed.—1f it is desired to keep the ports open,
the order ¢ Ports open” is to be given, and this order is to
remain in force until the order ““Close the ports.” In the
« (Cease Firing Position,” with the port open, the gun is to be
close out. The order for any firing may be given from the
position of ““Ports closed,” the gun being run out and the firing
proceeded with in the usual manner. The reasons for closing the
ports in action may be—I. To protect the gun’s crew -from
machine-gun fire. I1I. To prevent water coming in, III. To
shut in the lights as much as possible at night time.

Supply of Spare Stores, and Method of Replacing Disabled Gun
Gear.—No precise rule can be laid down for this exercise, as
much must be left to the individual judgment and intelligence of
the officer of the quarters and the Nos. 1.

Whenever anything is broken or rendered useless it is at once
to be replaced by the numbers whose duty it is to attend it. 1
orders one or more of the highest numbers to fall out and provide
the spare stores required, and, assisted by an armourer, to re-
place it. . g

Spare Gear.—Guns’ crews are all to be acquainted with the
stowage of spare stores for their guns, such as raminers, sponges,
tackles, shell-whips, handspikes, and running-in ropes ; they are
frequently to be exercised in replacing gear at the guns supposed
to be broken or rendered useless, working the guns with
extempore and makeshift = arrangements, disconnecting the
training gear, and using tackles for training or handspikes for
elevating, and controlling the gun if an accident occurs to the
COmPpressor.

Guns should not be kept out of action for a longer time than
can be avoided.

GiEnEraL Notes ror B.L. Guns,

The above also apply to B.L. guns, with the following
exceptions or additions :—

Recoil Presses.—With guns fitted with Vavasseur compressors,
or recoil presses, special attention is required to ensure the
cylinders being properly filled and piston-rods adjusted before
commencing practice.

Time Fuzes.—When using time-fuzes they should be adjusted
at the last instant. The projectile should not be entered until
the order ‘“ Commence” is given.
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Precautions when Firing.—The carriage and slide should be
marked to indicate the position of the gun when out. After
firing, when the gun is out, No. 4 will hold up his hand as a signal
to No. 1. No. 1 will not permit the gun to be loaded until he i
satisfied that the gun is out in the firing position.

The officer of the quarters must always see that the safety
arrangement is in good working order, and that the locking lever
and needle-holder are in their proper position before firing.

CLEARING FOR ACTION,

The guns are_cast loose, and everything on
deck removed clear of the fire; the bugle will
then sound the ““ Advance”; the guns will be
loaded with full charge and Palliser shot, and
run cub. Nos. close up, and wait further orders..
Should it be desired to load with any other pro-
jectile but that above-named, the ““Still” must
be sounded, and orders given.

WXERCISE { As above, without powder being provided,

AcrIioxN.

the gun being always loaded with dummy
Acrox. charge and projectile.

Nores,—Electric firing gear is invariably to be used unless
otherwise ordered. The mechanical gear and tube lanyards are
to be considered as auxiliary, and only to be used (except for pur-
poses of drill) at the discretion of the officer of the turret when
the electric gear is disabled. All orders are delivered through
the speaking tube from the conning tower, and repeated by the
officer of the turret. :

A directing dial showing the description of firing and the dis-
tance of the object is placed so as to be always seen by the
captain of the turret.

SIMULTANEOUS FIRING.

In this firing, the guns in each turret arefired simultaneously,
the turrets working independently.

P i (Boodsd)

PRACTICE. 13

OR

~—DEPLECTION,
F [ The captain of the turret adjusts his sight and

—KNOTSSPEED. | trains, the gun is laid for the object and brought
—YARDS. to the “Ready,” as in Preliminary Drill, No, 1
—BEARING. giving the necessary orders.
—OBJECT.

cretion, and trains for loading; No. 1, if neces-
COMMENGE, sary, orders ““Run in”; when the gun is in it is

laid for loading, sponged, and loaded without
orders; 1 then orders “Run out,” and proceeds
with the firing.

As detailed in Preliminary Drill. If the gun
is in, it is to be loaded and run out.

If desired, the guns of a turret may be fired independently. In
this case the cartridge of the gun that is being loaded is not to
be exposed while the other gun is at the ‘““Ready.” No. 1 may
tire from the side platform if ordered.

DIRECTOR FIRING.

In this firing the turret-guns are fired either both turrets
ether or one at a time from the conning tower by means of
electricity, having been previously laid by the director.

The guns are invariably laid for 800 yards distance, and con-
centrated on three fixed points on each broadside (bow, beam, or
a]uarter); the corresponding marks are placed on the turret, in

e turret-room, abreast of the turret-pointer.

DirECTOR { The captain of the turret adjusts the sight
Frring. for 800 yards.

{ The captain of the turret fires at his own dis-

Ceasg FIRING.

SragBoanp, [ . Theturret is trained under the direction of
or POrT Bow the 2nd captain of turret.
BEAM, OR On receiving the elevation from the director,
Qu ARTER the gun is laid and brought to the *‘Ready,” as
Horzonrar, < it Freliminary Drill,
oR ( > ﬁ When the guns are fired, the captain of the

and bolt; the gun is run in, loaded and run out
(S;:;ggg}g; ) L%S fin Simultaneous Firing,,a.n,d is then laid as
efore.

DEecrEss Kru- i turret traing for loading, 1 disconnects the slot
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Ag in Simultaneous Firing. :
OrAsE F1riNG.{ The slot and bolt are always to be discon-
nected before the tube is taken out. i

DIMINISHED CREW.

‘When casualties occur at the gun, No. 1 is to inform the officer
of the turret, who will detail Nos. to fill the vacancies. In case
of the captain of the turret being removed, the officer of the
turret will select a No. to fill the vacancy.

ew fop 34 97.
4, M{% 18, i§e-155
. R3E/ 24y
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8-INCH B.L. GUN.

Mounted in H.M. V.S. Victorie and Albers.

DesorIpTION OF GUN.

Calibre, 8inches. | Bore 17 léil
Weight { Victoria, 125 tons. | Rifling 13 1082
Nominal Albert, 120 ,, | Length < Chamber 3 2
Preponderance, nil. | ? Total 18 65
| \Overall 19 335
Rifling, spiral, increasing from 1 in 100 calibres at the breech,
tolin 40 at 10°8 inches from the muzzle; remainder, uniform
twist, 1 in 40.

Permanent angle of deflection, 1° 80’ to the left, to compensate
for twist of rifling, L

. The gun is mounted on a naval carriage and slide ; the carriage
i8 of double-plated wrought iron, on permanent rollers ;5 the

elevating gear being on the friction-cone principle, attached £
the left bracket on the carriage. o 4

The slide is.of the Service pattern, and fitted with a recoil
press (see Page 95). A “ by-pass ” valve is fitted on the left of the
earriage.

The is capable of 25° training on each bow in Albert
nllﬁ‘glglwctoria. . o

Elevation, 13°. No depression can be allowed on acco t of
the ‘ whaleback ” deck. . S

\

C
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PRELIMINARY DRILL.

The gun’s crew will consist of § men and 2 powdermen, and
will fall in as follows :—
1

PM. PM. 7. 5. 3. 1 2 4, 6 8

1in rear, facing the port; 2 on the right, in
i 3 on the left, in line with
; 4 on the right, in line
age; Hin vear of 33 6in

Crose Up.

with fore part of ¢
rear of 4; and so on.

The gun’s <all their Nos. in suc-

cession,

creny

NUMBER.

e rounds,” 8 becomes 4,
round one place to the

RouxnDs, left.

The gun’s crew ¥ themselves in rear of

Fawn OUT. 4§ 10 gun, as before de

{
CHANGE {
{

ind prepare firing gear;
imers; 3 and 4 unbar,
way front shore ; 3 out
clear away securing-
nch-handles for training;
8 takes down sponge
ice up a projectile.
sose the Nos, close up.

1 and 2 ship si
2 provides pouch
open the port, ar
tompion; 5, 6,
chains; 7and§
7 clears away sh
and rammer ;
\When the gun is

CasT LOOSE. ‘}

-

Ive, and eases the gun
11 necessary; should the
the “ by-pass” valve
Tackles ran out;” 3,

5 attends ** i
ont ; when out, ¢
gun remain st
being opened, !

Ru~ Ovr. 4, 5, and 6 Look inckles ; 5 and 6 bring-
to, and attend [ | § shift winch-handles ;
3,4, 7,and 8 r "Tien the gum is out the

.. & and 6 remove side-
v close up.

same Nos, reti
shores, and the o

.

PRELIMINARY DRILL. 19

(1 and 2 open the breech, using the lever if
necessary; 1 sees the bore clear, and super-
intends loading ; 2 takes out needle-holder, and
places primer ; 3 places loading-tray; 5 lays the
gun for loading; Nos. on the left of gun haul the
projectile in Iine with the breech; 7 attends
the tackle fall; 8 and 4 enter and unsling pro-
jectile; 8 serves the rammer; 3, 4, 7, and 8
ram home; 8 and 4 take the cartridge-case from
powderman, and hold it in line with the bore;
8 presses home the cartridge, withdraws and
returns the rammer ; 4 tears off the shalloon; 3
returns loading-tray; 1 and 2 close the breech;
2 replaces needle-holder; 7 and 8 trice up
another projectile; and gun’s crew close up.

This is termed the *‘ Cease Firing” Position.

LoAD.

A

Nores.—When using time fuzes, 3 will screw in the thimble and
pellet just before the shell is entered.

In closing the breech, care must be taken to see the breech-
block close home before locking, as the threads of the screw are
liable to be damaged if this precaution is not observed.

2and 3 adjust and attend the sights ; 5 attends
elevating gear and brake ; 3, 4, 7, and 8 man the

—DEFLECTION. | winches, 7 attending the brake; the gun is
~—DISTANCE. elevated and trained under the direction of 1, who
—QOBJECT. providesthe electric pistol or tube lanyard, places

himself on the platform, and lays the gun for the
object.

This is termed the ““Training Position.”

Notes.—The orders for training are * Right” (or ¢ Teft”),
““Quick,” or “Slow,” according to the direction in which the
muzzle of the gun is to be trained. When the direction is on, 1
orders “‘ Stop.”

The orders for elevating are ‘“ Raise”” (or *“ Lower”). When
laid, 1 orders * Well.”

1 18 responsible that both sights are adjusted according to the
charge and projectile the gun 1s loaded with.

If no distance should be named, 1 estimates the distance of the
object, and 2 and 3 adjust the sights aceordingly.

o~ -

7
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.*8-INCH B.L. GUN.

{ 2 connects the firing gear, 1 full cocks the
pistol or slacks the tube lanyard.

2 disconnects the firing gear ; 1 half-cocks the
| pistol, or tautens the tube lanyard.

As before detailed.

1 fires by pressing the trigger, or pulling the
lanyard smartly with a jerk ; 2 disconnects the
firing gear; 1 orders ‘ Run out”; 5 attends
“by-pass” valve; and when the gun is oub
lays the gun for loading, and the crew close up.

If using Electric Gear.—1 re-cocks the firing
key, and the primeris tried a second time; if after
a second attempt, after a pause, 1 orders ¢ Shift
primer,” 2 disconnects the ¢ slot and belt,” and
replaces the primer ; 1 then orders “ Ready.”

If using Tube Lanyard.—1 waits a pause of at
least 30 seconds, then orders ‘‘Re-cock,” the
primer is tried a second time ; if after a second

\ attempt, 2 replaces the primer, 1 orders ‘“Ready.”

HALF-cOCE.

REaDT,

FIRE. -

MIss-FIRE.

1and 2 open the breech, using the lever if
necessary ; 8 places the loading tray; 6 wipes
the cup and copper ring in gun; 8 serves the
sponge ; 3 and 4 carefully sponge the gun; 8
then provides the rammer.

SPONGE.

Nore.—Guns are always to be sponged whether firing blank or
projectile. Two sponges are supplied, the ““bore sponge” and
the “ chamber sponge.” The bore sponge is to be thrust com-
pletely through the bore before loading for the first time, and after
each round fired with a blank charge. The chamber sponge is,
before loading for the first time, and after each subsequent round,
to be forced to the end of the chamber, and a complete turn given
before withdrawing it. Both sponges are to be saturated during
the firing, and after it the chamber sponge is to be rinsed with
fresh water and thoroughly dried, to preserve it.

Loap. As before detailed.

If at the ““Ready,” 1 orders ‘‘ Half-cock ”;
CreasE FIrING. < 2 disconnects firing gear; 2 and 3 put down
sights ; gun’s crew close up.

A ' PRELIMINARY DRILL, 21

- Nore.—If while loading, or after the gun is fired, the order
*¢ Cease. Flrmg ” should be given, the loading will be completed
and the gun’s crew close up. Shouldit be necessary for the gun’s
crew to leave their gun, for *‘ boarders,” to man a pump, &c., the
gun will be left in the * Cease Firing’ } position.

Should the order ¢ Close the ports  be given,
1 orders ‘““ Run in” (as for ‘‘Run out”); when
the gun is in, 8 and 4 close the port; and gun’s
crew close up.

Note.—The ports may be closed to protect the crew from
machine-gun fire, to keep the sea out, or to shut in lights at

CLOSE THE
PorTS.

night.
L { 2 removes the needle-holder; 1 and 2 open
! the breech; 3 places the loading-tray, and
withdraws the cartridge, the powderman returns
it ; 4 and 6 receiving ejector from 8, force back
UNLoaD. < projectile; 2 and 3 sling projectile; 7 and 8

return it; b attends elevating gear; 3 returns
loading-tray ; 8 returns ejector; 1 and 2 close
the breech; 2 replaces needle-holder; gun’s
Lerew close up.

Nortes.—If the gun is loaded with filled shell and fuzed, it
should be fired if the range is clear.

The order ‘“ Unload” may be given, to alter the charge and
pro;ectﬂe or for securing.

‘ (1 sees the gun trained to the securing position;
‘ 5 and 6 place the side shores: 1 then orders
“Runin,” and when the guii is in, orders “Well;”
5 closes the ““by-pass” valve; 1 and 2 return
: the sights and firing gear, 2 the pouch and

SEOURE., < primers; 3 puts in tompion; 5 and 6, 7 and 8,
puton securmg-chams 3and 4 close, "bar in the
port, and place front shore .7 and 8 return pro-
jectile and Winch-handles; 7 makes up shell-
whip ; 8 returns sponge and rammer. When

| Leverything is finished, 1 orders ‘“ Fall out.”
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6-INCH B.L. ARMSTRONG GUN,
VAVASSEUR CENTRALPIVOT MOUNTING.

. DEscrIPTION OF GUN,
Calibre, 6 inches. ( Bore, 12 ft. 9'9 in.
Weight (nominal), 4 tons. | Rifling, 10 ft. 207 in.
Preponderance, 45 lbs. Length { Chamber, 2 ft. 5'51n.
Number of grooves, 28, ‘ | Total, 13 ft. 10*4in,
{Overall, 14£t.7-2in.

Rifling, spiral, increasing from 0 at the breech to 1 turn in 40
calibres at 545 inches from the muzzle, the remainder 1 turn in 40
calibres. ’ /

The gun is mounted on a central-pivot Vavasseur carriage of
double-plated wrought-ivon (see Page 96), the elevating gear
being on the friction-cone principle attached to the left bracket,
the ““ by-pass ” valve being fitted on the right bracket of the car-
riage. The gun is capable of about 250° training in the Vietoria
and Albert, and rather more in the Gannet, Batman, and Fawkner.
The carriage admits of 20° elevation, and 7° depression. The
training gear is of the ‘‘worm” description, and is worked by
means of winch-handles on each side, the brake being on.the
right of the carriage.

PRELIMINARY DRILL.

The gun’s crew will consist of 6 men and 1 powderman, and
will fall in as follows :— ’

1
PM. 5 3 1. 2. 4 6.

{ 1in rear of the gun, facing the port; 2 on
| the right, in line with the sight; 3 on the left,
4 in line with fore part of carriage ; 4 on the right,
| in line with fore part of carriage; 5 in rear of
'8+ 6in rear of 4.

NUMBER. { The gun’s crew will call their Nos. in succes~

Crose U,

sion. .
CHANGE { 3 takes 4, the remainder move round one place
RounDs. to the left.
FaLn Ovt. As before detailed.

PRELIMINARY DRILL. P2
1 and 2 ship sights, and provide firing gear;
2 provides pouch and primers; 3 and 4 clear
away securing chains; 3 out tompion, and pro-
CasT LOOSE. < vides loading-tray; 4 provides sponge and
rammer; 5 and 6 provide and ship training
winch handles and ship training stanchions, if
used ; 5 provides projectiles.
Nore.—All Nos. assist to clear away any fittings that interfere
with the working of the gun. Gun’s crew close up.

’ ’ ( 1 and 2 open the breech, using the lever if
necessary ; 1sees the boreclear, and superintends
the loading; 2 takes out needle-holder, and
places a primer; 3 places loading-tray, receives
projectile from 5, and enters it; 4 takes the

{' rammer, and, assisted by 3, rams home ; 3 takes

| cartridge from P.M., and énters it (if full
charge, tear off the shalloon); 4 presses it home;
8 returns loading-tray; 4 returns rammer; 1
and 2 close the breech ;2 replaces needle-holder;

L5 provides another projectile; gun’s crew close
up.

Nores.—This is termed the ¢ Cease Firing Position,” If fuzes

areused, 2 provides and fits them under the direction of 1,3

provides and screws in thimbles and pellet, and removes safety-

Loabp.

pin.

Tn closing the breech, care must be taken to seé the breech-block
close home before locking, as the threads of the screw are liable
to be damaged if this precaution iz not observed. The firing
hammer should be close home to prevent its striking against the
carriage.

2 and 3 adjust and attend the sightis; 5 attends

—IDEFLECTION, | the elevating gear; 3, 4, and 6 man the training

OR winches ; 2 attending the brake, if required ;

—KNOTSSPEED.{ the gun is elevated and trained under the direc-

—YARDS. tion of 1, who provides the electric pistol or

—OBJECT. tube lanyard, places himself at its full extent
and lays the gun for the object.

Norrs.—This is termed the * Training Position.”

The orders for training are “ Right” (or ¢ Left”), “‘ Quick ”
or ““ Slow,” according to the direction in which the muzzle of the
gun is to be trained. When the direction is on, 1 orders ““ Stop.
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The orders for elevating arc *“ Raise” (or “Lower ” ;wh i
1 orders “ Well,” g ( Wi WHEH 1aid,
1 is responsibie that both sights are adjusted according to the
charge and projectile the gun 1s loaded with. Should the distance
be given in yards, 1 refers to the range table for elevation due to
! the distance if necessary, and passes it to 2 and 3.
I If no distance should be named, 1 estimates the distance of the
object, 2 and 8 adjust the sights accordingly.

! 2 connects firing gear, 1 full cocks pistol or
[ ReaDY, { slacks the tube lanyard. P

2 disconnects firing gear; 1 half-cocks the
pistol or tautens the tube lanyard.

As before detailed.

(1 fires by pressing the trigger or pulling the
| lanyard smartly with a jerk, and orders ‘“ Run
4 out;” 2 disconnects firing gear, and attends by-
| pass_valve; when the gun is out, 5 lays it for
{loading, and the crew close up.

( If using Electric Gear.—1 re-cocks the firing
key, and the primer is tried a second timej if after
a second attempt, after a pause, 1 orders *° Shift
primer,” 2 disconnects the “slot and bolt,” and
4 replaces the primer, 1 then orders ** Ready.”

If using Tube Lanyard.—1 waits a pause of at
least 30 seconds, then orders “Re-cock,” the
primer is tried a second time ; if after a second
Lattempt, 2replaces the primer, Lorders “Ready.”

1 and 2 open the breech; 3 places loading
SPONGE. tray ; 6 wipes the cup ; 4 provides sponge, and,
assisted by 8, sponges the gun.

Nores.—Guns are always to be sponged, whether firing blank
or projectile. Two sponges are supplied, the “bore sponge”
and the ‘chamber sponge.” The bore sponge is to be thrust
completely through the bore before loading for the first time, and
after each round fired with a blank charge. The chamber sponge
is, before loading for the first time, and after each subsequent
round, to be forced to the end of the chamber, and a complete
turn given before withdrawing it. Both sponges are to be
gaturated during the firing, and after it the chamber sponge is to
“ " rinsed with fresh water and thoroughly dried, to preserve it.

Harr Cocx, {

REaADY.

F1rE.

MIiss-FIRE.

PRELIMINARY DRILL. 25

As before detailed.

) 1 orders ‘‘ Half-cock”; 2 disconnects firing
Cease FIriNG, {gear; 2 and 8 put down sights ; gun’s crew close
up.

Nores.—If, while loading, or after the gun is fired, the order
“ Cease firing” is given, the loading will be completed, and the
gun’s crew close up, Should it be necessary for the gun’s crew to
leave their gun, for *‘ boarders,” to man a pump, &e¢., the gun will
be left in the ¢ Cease firing” position. :

If the gun requires to be rum in, 2 attends by-pass valve; 3
raises screw flap ; b ships winch-handle; 4, 5, and 6 run in, and
when the gun is in, 1 orders “ Well”; 2 closes by-pass valve, and
holds up his hand to 3, who disconnects screw-flap and returns
lever ; 5 returns winch-handle ; gun’s crew close up.

2 removes needle-holder, and takes out primer;
1 and 2 open the breech; 3 places loading-
tray, and draws out cartridge; powderman
returns it; 4 receives ejector from 6, and
forces back the projectile; 3 receives it; 5
returns it; 3 returns loading-tray ; 4 returns
ejector; 1 and 2 close the breech ; 2 replaces
needle-holder ; gun’s.crew close up.

Nores.—If the gun is loaded with filled shell and fuzed, it
should be fired if the range is clear, = . . - oy

The order ““Unload” may be given, to alter the ¢harges and
projectile, or for securing. = i <

1 sees the gun placed in securing position; 1
and 2 returns sights, firing gear, pouch, and
primers ; 3 puts in tompion; 4 raises friction-
brake lever, returns sponge and rammer ; 5 and
6 return winch-handles; 5 returns projectiles ;
all Nos. replace gear, and when finished, 1
orders “‘Fall out.”

Loavp.

UxNwLoAD,

SECURE.

Y
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12:-PR. AND 9-PR. B.L. GUNS.

i24-pr.
Calibre, 3 inches.
Weight, 8 cwt.
Preponderance, 25 lbs.
Length of bore, 6 ft. 9 in.
Length of rifling, 5 ft. 7in.
Length of chamber, 118 in.
Length over all, 7ft. 72 in.
Number of grooves, 10.
Rifling, spiral, increasing 1
in 100 calibres at breech
to 1 in 30 at 75 inches
from muzzle; remainder, 1
in 30.

These guns are mounted on a

DESCRIPTION

or GUNS.

9-pr.
Calibre, 2°6 inches.
‘Weight, 5 cwt.
Preponderance, 101bs.
Length of bore, 6 ft. 3in.
Length of rifling, 5{t. 4 in.
Length of powder chamber,
10-15in.
Length over all, 7 feet.
Number of grooves, 16.
Rifling, spiral, increasing 1
in 100 at breech to 1 in 35
at 3 inches from muzzle;
remainder, 1 in 35.

single-plate wrought-iron

carriage, and fitted with elevating gear, on the friction-cone
principle, and with a friction-compressor and iron slide mounted
on chocks, and are worked by means of tackles and handspikes.

PRELIMINARY DRILL.

The gun’s crew consists of 5 men and a powderman, and fall in
as follows:—
T
PM. 5 3 1 2 4.

1 in rear of the gun, facing the port; 2 on the
right in line with the vent; 3 on the left, close

Crose Ur. to the ship’s side; 4 on the right, close to the
ship’s side; 5 in rear of 3.
NUMBER, The gun’s crew call their Nos. in succession.

PRELIMINARY DRILL. : 27

3 takes 4; the remainder move round one
place to the left.

As before detailed.

1 ships sight, and provides tube-lanyard; 2
takes up rear flap and provides tube-pocket ; 3
takes out tompion, and provides loading-tube ;
3 and 4 clear away port bar and chains, and
Cast LoosEe. < shackle on breeching ; 2 and 5 clear away secur-
ing-chains and provide handspikes ; 3, 4, 5, and
2 clear away side-whips and training tackles ; 5
provides projectiles, and the gun’s crew close
| up.

[ 1 opensthe breech, using the lever if necessary,
sees the bore clear, and superintends the loading ;
2 examines the vent, and hooks on a tube; 3
places loading-tube, receives the projectile from:
Loap. 4B, and enters it; 4 rams home; 3 receives the
cartridge from the powderman, and enters it ; 4
presses the cartridge home, and returns the
rammer ; 3 returns the loading-tube, 1 closesthe
breech ; and the Nos. close up.

CHANGE
Rouxps,.

Farn Ovut.

. Notes.—This is termed the *“ Cease Firing Position.”  If using
fuzes, 2 will provide and fit them, 3 providing thimble and pellet,
which will be screwed in just before the shell is entered; 3
removes the safety-pin just before the shell is entered.

—DErLECTION, { 1 adjusts the sight; 3 and 4 open the polt.; 3

OR | attends elevating gear; 4 the compressor; the
—KNOTSSPEED.1 gun is run out, trained, and elevated under
—YARDS. the direction of 1, who retires to the extent of
—OBJECT. |_the tube-lanyard, and lays the gun for the object.

Notes.—This is termed the “Training Position.” Orders for
training are ““Right,” or ¢ Left,” *“ Quick,” or *“Slow,” and when'
trained, *“Stop.” When training ‘‘ Quick,” handspikes will be
used to assist the tackles. Orders for elevating are, ‘“ Raise” or
“Tower,” when laid *“Well.” Should the distance be given in
En’ds, 1 will refer to the Range Table for elevation due to distance.

no distance is named, 1 estimates the distance of the object.
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" 28
1 slacks the tube-lanyard, and places his left
hand over the right; 2 places the tube in the
vent. -
1 slacks the tube-lanyard; 2 takes the tube
Ovr TusE. { out of the vent. ’

As before detailed.

1 fires by pulling the tube-lanyard downwards
with a jerk, bringing his left hand on the right;
3 and 4 close the port-; 3laysthe gun for loading.

2 examines the vent, and hooks on a fresh
tube ; 1 then orders *‘ Ready.”

f 1 opens the breech ; 3 places the loading tube;
L 4 carefully sponges the gun.

READY.

ReaDY.

F1rE.

MISS-FIRE.

SPONGE.

Nore.—Guns are always to be sponged, whether using blank or
projectile. The sponge should be saturated during the firing.

1 orders “ Out tube”; 2 takes the tube out of
Crase FIRING. < the vent ; the tackles are hitched ; and the gun’s
crew close up.

Nore.—TIf while loading, or after the gun is fired, the order
“Cease firing ” is given, the loading will be completed, and the
gun’screw closeup. Should it be necessary for the gun’s crew to
leave their gun, for *‘boarders,” to man a pump, &c., the gun
will be left in the ¢ Cease firing ” position.

1 orders ““Run in”; when the gun is in, 1
opens the breech ; 3 places loading tube ; 4 pro-
vides ejector, and forces back projectile; 3
receives it; b returns it ; P.M. returns cartridge;
3 returns loading tube; 4 returns ejector; 1
closes the breech, and the Nos. close up.

Nores.—If the gun is loaded with filled shell and fuzed, it

should be fired if the range is clear. The order ¢ Unload” may
be given to alter the charge and projectile, or for securing.

!
UxroaD.

the flaps put down ; then everything is returned

Jf 1 sees the gun placed in the securing position,
SECURE. lamd secured by the Nos. that cleared it away.

When everything is finished, 1 orders * Fall
out

7

T
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PRACTICE.

For arL B.L. Guws.

Attention is called to the general notes to ‘‘ Practice” for all

guns, which will be found on Pages 11 to 13,
CLEARING FOR ACTION.

The guns are to be cast loose, run out, and

ACTION. { loa&ied, ]:md the CEGW close gp. o ’ dod

; s above, without powder being provided.

Fo}fﬁfRCISE'{The guns are to be loaded with projectile and

CTIOK. dummy cartridge.

INDEPENDENT FIRING.

In this firing, the Nos. 1 should seize the most favorable
opportunity of delivering their fire. To be effective, it is requisite
that they should experience no difficulty in laymg the guns by
sight as soon as they are out.

IN%%?EEFNT } A caution,
—DEFLECTION,

OR
—ENOTS SPEED.

:(SJZ\‘T;}:??(&S.M g o The gun is laid for the object as ta.ught in

Direction, if Preliminary Drill, 1 orders ¢ Ready.”

necessary).

~(Name the
Object). J

NorEs.—Training and elevating should be carried out together H
1, when he sees the ObJ ect, lays the gun, using words of come
mand for ¢ EIevatmg, and s1gnals for ¢ Trammg

¢ Ob)ect alters, train at the “Ready.” ‘Elevation ” or * Dis.
tance” alters, ¢ Al cock,” relay, and come to the ““ Ready.”

1 ﬁres at his own diser etion, and orders *“ Run
out.” When the gun is out, 4 at 8-inch guns, or
2 at 6-inch guns, holds up hishand asa signal to
No. 1; the gun is then laid for leading, sponged,
and loaded without orders. 1 then proceeds
with the firing.

Notes.—When the ship has motion, the gun should be fired a
Little before the sights come on with the object.

COMMENCE.
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Should the motion of the ship require it, or No. 1 require the
gun to remain in after firing, he directs 5 to close the ‘‘by-pass”
valve at 8-inch guns, or 2 at 6-inch guns.

If necessary, at 8-inch guns, the slide may be secured with
ghores, and the direction of the object brought on by the helm.

[ Asdetailed in Preliminary Drill. If the gun

CEASE_ Firmxe. 1is in, it is to be run out and loaded.

EXERCISE BY SIGNALS.

After the gun’s crews have been well trained in the different
firings, they should be made thoroughly conversant with the
following system of signals, which should be used instead of
the words of command for which they stand during exercise at
quarters, unless smoke, darkness, or some such absolute necessity,
renders the word of command necessary.

This method possesses the great advantage of enforcing
i}lence, and compels the gun’s crew to fix their attention on

o. 1, :

ORDERS. SIeNALS.
The left arm to be extended to the front,
RicHT (OR above the right, the palm of the hand turned
LEerT). in the direction towards which the slide is re-

quired to be moved.
Ricar (or | As for ““Right” (or “Left”), but moved
LErT), QUIck, | quickly in the required direction. .
In running in or out, 1 raises his right arm

WeLL.  perpendicularly, palm of the hand to the front.
Srop { - In training, drop the hand. If at the
: ' “Ready,” turn the palm of the hand down.
- REeaDY. 1 slacks the tube lanyard.
Qur TuBE. 1 shakes the tube lanyard.

The gun is run in and out without orders.

‘Words of command are to be used for elevating.

When using electric gear, words of command are used for
““Ready ” and ‘“Out tube.”

DIMINISHED CREW.,

When casualties occur, 1 directs the highest Nos, to fill the
vacancies, except in the case of 1 or 2 being removed, when the
vacancy should be filled by the lowest original No., or a specially
selected man.

}rb
f
%
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Exomple,

1. With a full gun’s crew, fall out 1; 2 takes 1, and directs 3
to take 2, and the highest No. at the gun to take 3.

IT. With a full gun’s crew, fall out 1 and 2; 3 takes 1, and then
directs 4 to take 2, the highest No. to take 3, and the next
highest to take 4.

n all cases of exercise with diminished crews, whatever
additional work they may have to perform, the Nos. will con-
tinue their duties as if with a full gun’s crew, unless otherwise
specified.

The following table shows the changes in the duties of the
several Nos. of the gun’s crew, and the additional work to be
performed by them (when working the guns with diminished
crews) :—

Duty.—8-inch Gun. 8 Men, |Gor7Men,  5Men. | 4Men.
I |

““By-pass” Valve 5 | 5 | 5 I 3
Rammer 8 | 1 | 1 | 1
Ram Home . 13,47,8]1,347| 1,84 1,3,4
Projectile 7,8 5,7 3,5 | 3,4
Winches .. 1847,8|3,45,6(23,45]| 23,4
Loading-tray . 3 3 3 3
Wipe cup and rin, 6 6 2 2
To elevate 5 5 5 3

Duty.—6-inch Gun. 6 Men. 5 Men. ‘ 4 Men 3 Men,
“By-pass” Valve 2 [ 2 l 2 2
Sponge & Rammer 4 4 4 [ 1
Ram Home 3, 4 3,4 3,4 | 1,3
Projectile b 5 3 | 3
Winches .| 3,4,6 3,4,5 3,4 2, 3
Loading-tray ... 3 3 3 3
‘Wipe cup 6 2 | 2 2
Elovate ... 5 | 5 3 3

! |
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PROJECTILES AND CHARGES.

PROJECTILES AND CHARGES.
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The full and reduced charges for the 8-inch B.L. Guns are in two half-charges.
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PRELIMINARY DRILL. 33

64-Pr. M.L.R. GUN.

[The following Drill is inserted inthe present edition to enable those
Guns mounted in H.M.V.S. * Nelson” and the Reserve Drill
Booms to be exercised with uniformity.]

PRELIMINARY DRILL.

The following drill is for 64-pr. M.L.R. guns, mounted on
truck carriages with beds and quoins.

The guns are arranged in pairs, each gun being distingunished
as the Left (or Right) gun of the pair.

Truck guns are numbered consecutively from forward aft, on
each side of the deck, the odd-numbered guns the starboard side,
and the even-numbered guns on the port side being known as the
Left guns, and the others as the Right guns.

The crews fall in two deep in rear of the left guns as follows :—

T
Front Rank—P.M., 9, 7, 5, 3, 1, 2, 4, 6, 8.
Rear Rank — 14, 12, 10.

The guns’ crews place themselves as follows, turning towards
the ship’s side :—

1, 13,

1 in rear of the gun ; 2 on the right of 1, cleay
of the recoil ; 3 close to the ships side, on the
Crose Ur. 4 left; 4 close to the ship's side, on the right; 5
in rear of 3; 6 in rear of 4; and so on in sue-
|_eession,

The guns’ crews call their numbers in suc-

NuMBER. { cession,

D
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(the luff of preventor tackle; 3 and 4 put down
1

| The odd numbers at the left guns, and the even ! lower half-port, 3 takes out tompion ; 6 gives the

r_s-i o 64-PR. M.L.R. GUN.,

| (- The guns’ crews take their places as follows :(—
i

|

t numbers at the right guns. (7 }:I;(?S:E !worm to 4, who searches the gun, while the worm
I’ 1 remains 1 2 becomes }) ‘r;!nl‘z'mm] ' iz being withdrawn, 1 examines the vent; 6 takes
Borx SiEs. { 3 becomes 2 4 » g GRHIHES:the rammer, and the powderman closes up; 5

! 5 » 3 . 6 ' i ‘ drops back to the projectile.
| | g ” ; [ 18 ” 5 Note.—When the gun is secured with the preventor tackle
l 1 ” 6 12 ” 6 under the brackets, all numbers except 1 clear it away before

‘ L 13 o 7 ‘ 14 i 7 performing their other duties.

e o ” © 1 serves the vent; 2 attaches a tube ; 3 enters
NTMBER. As before detailed. ke cartridge, then receives the projectile and
RiGHT (OR The guns’ crews take their places at the right I fram 5, and enters them; 6 gives the
Lerr) Guns. | (or left) guns, as in ““ Close Up.” SLD, rawmer to 4, and returns the worm (or sponge) ;

g R T OS g
STARBOARD (OR{ The guns’ crews man their left guns, or those ;8 and 4 ram home, 4 springs the rammer; 6

Port) GTNs. { opposite, according to the side named. i g

The guns’ crews place themselves in rear of
Farr Ovm. { the guns as before detailed.

returns it; 3 and 4 step out; 1 removes the vent-
_server and pricks the cartridge.

Notes.—Whenever the position of the gun requires it, 3 and 4
are to interchange duties.

NotTes.—At the order ** Fall Out,” when both sides are manned, - When using ume-fuzes 3 uncovers the priming after the pro-
the numbers place themselves in rear of the guns they are at, in ! jectile is entered : the hand is to be kept over the head of the fuze
single rank, powdermen between the guns. Guns that are cast : entil just before it i covered by the head of the rammer.
loose are always to be left with the side-tackle falls bracketed by A mark on the rammer-staff indicates when the charge and
3 and 4, who are responsible that they are unbracketed on closing projectile are home.
up at the gun. \ [ Right rear man attends the preventor tackle,

| the remaining numbers run the gun out by the
i side-tackles, When the gun is out, 5and 6 raise
| the breech of the gun, 1 squares the quoin, 3 and
| 4 coil down the side-tackle falls, and the numbers

L close up.

The following details are given for a full gun’s crew, with the Ruy OtT.
exception of casting loose and securing. The duties with both
sides manned are the same as when working with diminished

Crews :——

; N L . 5 Nortes.—This is termed the ‘ Cease Firing Position. ”
6 ia?gg gllgrlg?"e%%%kotfhihlépé‘)&; hv%lift}?otr}?é 1?1;1?(:? Ii the ship is rolling, 8 and 4 choke the luit of the side tackles
spikes to clear the lower half-port, 1 withdrawing 4 when the gun is out, and at the order, “ Reeve Preventor Tapkle,”
the quoin; 1 then clears away tube lanyard and the preventor tackle is rove through a ring-bolt, and attended by
vent-server; 2 and 7 clear away and hook on both rearmen.
Cast Loose - preventi)r tacl;le, g énoiusingh thg h(f<0k 05f the —DEFLECTION,
[ MEN), outer block; 5 an ace handspikes; b pro- OR . .
(7 ) vide projectfle, and 6 Ehe sponge,gammer and \ —KNOTS SPEED. 1 and 2 adjust the sights.

worm ; 3 to 6 clear away the breeching and side —YarDs.

{ tackles, 5 and 6 shifting the inner blocks to Note.—If no distance is named, 1 estimates the distance; 1 and

! training loops ; the gun is then run in; 2 chokes 2 adjust the sights accordingly.

™ 7
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- 36
( When the object is named, 7 and 8 pick up
I the handspikes turning outwards from the gun,
—(Name the . A
Directi f and man- them in front, 9 and 2 in rear; the
rection, )Z } right rear man attends the preventor tackle, the
n(e;\cf’slaa:‘yth 7 remaining numbers man the side-tackles, 11 and
—O}C.'mt“) ¢ |12 inside, the other numbers outside ; the gun is
weet. trained for the object under the direction of 1,
Lwho retires to the rear with the tube lanyard.
Notes.—This is termed the *“ Training Position.”

The orders for training are ** Right ” (or “ Left”); “ Two Hand-
spikes Right” (or *“Left”); or ‘“Right” (or ““Left”) ¢ Quick ;*
according to the direction in which the muzzle of the gun is to
be trained, and the amount of training required ; when the direc-
tion is on, 1 orders stop. At the order, *“ Two Handspikes Right”
(or ““ Left ) 1 makes up the tube lanyard, and falls to the rear, 7 (or
8) works the handspike inside the bracket, 9 (or 2) mans the side-
tackle fall. At ‘‘Stop” the numbers resume their former position.

When the order ‘ Right ” (or Left”) is followed by the word
““ Quick,” 1 renders the breeching through the neck ring, 8 (or 4)
assisted by the other numbers shift the side tackle to the side
tackle bolt of the next port, all the numbers man it except the
right rear man, and 4 (or 8) who attends the opposite tackle, the
handspikes being manned as in *‘Two Handspikes Right” (or
“Left ”); at ¢ Stop” the side tackle isreplaced, and the numbers
| resume their former positions.

If there is not sufficient room in rear of the gun to allow 1 to
use s tube lanyard of the proper length, he should stand so as to
- be able to spring off tothe left on firing,

i ( 7,8 and 9, placg the haridspikes on f}he steps
| of the carriage and raise the gun off the quoin
ELgvare, or l 2 withdraws it, 1 orders ** Raise” (or “ Lower”)

BY SCALE { bringi . Lot 0
ging the top of the foresight in line with the
HELEVATE’L 4 object through the notch in the rear sight; at
ORIZONTAL, 4 «{¥ell” from 1, 2 presses in the quoin, and sig-

O0R —DEGREES |
ELEVATION, OR
DEPRESSION. |

nals to 7 and 8; the numbers then resume their

former positions. :
When the scale is used, 1repeats the elevation,

| (2 lays the gun by scale, 10 attending it.

| NotEs.—1 is responsible that the gun is never fired with more

I depression than the port will admit of.

}1 2 attends quoin, bed, and depression-chock, if required.

PRELIMINARY DRILL. 37

! 1 slacks the tube lanyard, and brings the left
REaDY, hand over the right ; 2 places the tube in the
{ vent 5 the numbers let go the side-tackle falls.

Our Tuzs. 1 drops his left hand, 2 takes out the-tube.
REapy. As before detailed.

Norgs.—When necessary to train the gun at the ‘‘Ready,” the
handspikes only are used, the opposite one being used for checking
the training.

At the order *‘ Ready ” or ““ Out Tube,” 8 withdraws his right

’* foot and handspike, to allow 2 to step up clear of the recoil.

If the ship is rolling, the side-tackle falls are kept in hand
until the moment of firing, 1 raising his left hand as a signal for
them to be let go.

1 pulls the tube lanyard downwards with a
jerk bringing the left hand smartly on the right ;
after the gun is fired, 1 makes upthe tube lanyard,
7 and 8 ground the handspikes.

2 examines the vent, and hooks a fresh tube to
the lanyard ; 1 then orders ““Ready.”

5 All the numbers man the preventor tackle,
(

Firz.

MISS-FIRE.

except 1, and 3 and 4 who overhaul the side
tackles. When the gun is in, 1 orders * Well ;”
the right rearman chokes the luff of the pre-
ventor tackle, and attends it.

1 serves the vent; 6 serves the sponge to 4
I who, assisted by 3, forces it hard home to the
J bottom of the bore, keeping it pressed home
| while a round turn is given ; 4 then withdraws
| it; 6 takes the rammer, and the powderman
Lcloses up ; 5 drops back to the projectile.

Nores.—The vent-server is always to be used, and No. 1 is to
put his thumb on top of it, keeping his hand clear, so that he may
see if there is any escape of air. When withdrawing the sponge
care should be taken to keep the staff in the upper part of: the

1 bore. When firing, the sponge should be sprinkled with {not
it dipped in) water, as a saturated sponge causes an increase of the
remains of the cartridge bag after firing. :

Rox In.

SPONGE.

TNy
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1if at the “Ready ” orders *“ Out Tube,” the
handspikes are grounded, the sights put down,
the deflection scales set to zero, and the numbers
close up.

Nore.—If while loading, or after the gun is fired, the order
“ Clease firing ” is given, the loading will be completed, and the
gun’s crew close up. Should it be necessary for the gun’s crew
to leave their gun for ‘“boarders,” to man a pump, &e., the gun
will be left in the ‘‘Cease Firing Position,” with falls bracketed.

. 7 and 8 place the handspikes under the rear

OTF ¥ REAR |, Jetree cleats; 9 and & take off the trucks.

RUCKS. The numbers then resume their former positions.

{ 7 and 8 place the handspikes under the rear

Crase FIniNe.

REepracE

Ruan TRUCKS axletree cleats, 9 and 2 replace the trucks. Theé

numbers then resume their former positions.

NoTE.—The rear trucks may be taken off to diminish therecoil,
orto give greater control over the gun in running in or out. They
may also be taken off to give extreme elevation.

The gun is run in and emptied, 6 serving the
Uxroap. {Worm and extractor as required. When the gun
is empty the numbers close up.

Nore.—The order unload may be given to alter the charge or
projectile, or for securing.

{3 puts in the tompion, 1 sees the gun run out
square in the port, 3 and 4 haul up and secure

Our-BoARD | the lower half port, the gun is laid horizontal,

SECURE < the tackles are secured, and the stores returned
(7 MzN). by the numbers who cleared them away; 5
returns the projectiles. When everything is

\_finished, 1 orders ““ Fall out.”

Note.—The inner bloecks of the side-tackles are hooked to the
bracket loops. The falls are rove through the side-tackle bolts
and training loops, and frapped. The preventor tackle is hooked
to the training loop and the bolt in the ship’s side on the right of
the gun, hauled taut and hitched. Asan additional security ina
heavy sea-way, the preventor tackle should be passed under the
rear part of the brackets, hooked to the bolts in the ship’s side,
hauled well taut and secured. With breechings rove through the
neck-ring, the hitch should be cast off on the right of the gun, the
end hauled taut round under the cascable, and secured.

Y

-

b
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PRACTICE.

This part comprises the different modes of firing, together with
other matters connected with the general working of truck guns.
. If the, order is given to man the “Port,” ¢ Starboard,”

Right,” or “Left” guns from both sides being manned, the
guns that are left are to be placed in the “ Cease F iring Position.”

The notes to practice at other guns (see Page 11) also apply to

truck guns.

CLEARING FOR ACTION.

with full charges and filled common shell, and run

{ The guns are to be cast loose, wormed, loaded
AcCTION.

For EXERCISE

ACTION,

out. .
As above without powder being provided, the

{guns are to be loaded with projectile and dummy

cartridge. |
INDEPENDENT FIRING. '

In this firing the Nos. 1 must seize the most favorable oppor
tunity of delivering their fire. To be effective it is requisitep 513,@
they should experience no difficulty in laying the guns by sight
as soon as they are out. ' )

_ This firing should not, therefore, be practised when only occan
sional glimpses of the object ean be obtained, owing to stioke,

darkness, &c.

INDEPENDENT | i - 1

Frring.

J

A caution.

—DzFLECTION, ) 1

OR
—KNOTS SPEED,
—YARDS,

—(Name the
Direction, if
NECESSATY).
—(Name the
Object).

COMMENCE.

J

N The gun, is trained for the object, 1 then orders
}‘ Elevate,” lays the gun, and gives the order
‘Ready.”

1 fires at his own discretion, and (if necessary)
orders “ Runin.” When the gun is in, it is laid
for loading (if necessary), sponged, and loaded
without orders ; 1 then orders-** Run out,” and
proceeds with the firing.
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wc. . Asdetailed in Preliminary Drill. Ifthe gunis
Crase Fnve. {in, it is to be loaded and run out. i

BROADSIDE FIRING,

In this firing the guns are laid for the same elevation, and are
fired simultaneously. Tt is used at moderate distances whenever
it is required to direct the broadside from a particular gun,

BroaDSIDE
FIrinG.

—GUN
DIRECTING.

—DEFLECTION,
OR R .
_ The gun is trained for the object under the
_]Szgh ;)ITSSSPEED‘ direction of 1. All Nos. 1 then order ** Elevate
—(Name the }Rest,”. except 1 of the directing gun wholays for
Direction, ¢f | theobject; at ““Well” 2 gives 1 the elevation by
%ccessaré;.) scale or quoin, who repeats it to the officer of
—(Neame the the quarters, and gives the o‘rder “Ready.”

Object.)

HorizonTAL,
OR—DEGREES
ELEVATION OR
DEPRESSION.

A caution.

_The officer of the quarters repeats the eleva-
tion to the remainder of the Broadside, who lay
accordingly, and come to the Ready.”

!

lof the directing gun raises his left hand
perpendicularly, and as the sights are coming
on, brings it smartly down, as a signal to the
officer of the quarters to give the order ‘* Five,”

STAN D-BY.

e 1 fires, and proceeds as in Independent
FIRE. glimg, and when the gun is out, re-lays as
efore. -

CEasE Frring. As in Independent Firing.

Nores.—If the object alters, train at the ready. If the distance
alters, the guns are not to be re-laid for elevation unless No. 1finds
that his sights do not come on, and reports accordingly., -

Tfatany time No. 1 of the directing gun finds that his sights will
not come on, he reports * Sights do not come on” to the officer of

PRACTICE.

the quartefs, who then gives the order “ By the Directing Gun,”
when the guns are re-1aid for elevation.

MopE or ProcEDURE 1N CHANGING FROM ONE DESCRIPTION
- oF FIRING TO ANOTHER FROM THE READY.

FrOM Broadside ““Out Tube,” 2 of directing
. Firing guns reads off elevation by
IIEI;PEZDigT — Gun quoin (or scale), the other gulg
NG, Directing. “Elevate Rest,” &c.
From
Broansine Independent If necessary, re-lay for ele-
TIRING—GUX Firing. vation.

DIRECTING, TO

SHIFTING BREBCHINGS.

( The gun having been-loaded and run out, and
if necessary trained clear of the breeching bolts,
No. 1gives the order *“ Shift Breechings;” 3 and
| 4 hitch the side-tackle falls; 3,4, 7, and 8 cast

SHIFT | off the old and secure the new breeching ; 5 and
BEEECHINGS. | 6 bring up the spare breeching on their respec-
tive sides, and give the ends to 3 and 4; 6 returns
the old breeching, 1 unsnatches and snatches the
breeching. When the hitches are formed, 1
| proceeds to lay the gun. =

Norgs.—The breeching is rove from right to left, and hitched
close up to the bolts ; the seizing is passed with the first a rack-
ing turn, and the remainder round-about turns towards the hitch,
the ends being secured in the usual manner.

The breeching should be marked to indicate the proper position
of the hitches, and also in the centre, which mark should be
about 10 inches to the right or left of the neck-ring when the
gun is trained on the bow or quarter; 1 is not to come to the
*‘Ready” until 8 and 4 hold up their hands as a signal that the
breeching is secured.

In shifting breechings from the ‘“Ready ” position, Torders
“ Out Tube,” trains the gun‘if necessary, and proceeds as above.




64-PR. M.L.R. GUN. .

SHIFTING TRUCKS.

7 (or 8) places his handspike under the rear
axletree cleat; 9 (or 2) takes off the rear truck;
7 (or 8) stands on the arm of the axletree; 8

SHIPT THE | (OF 7) Places his handspike under the fore axle-
RIGHT tree, using the spare truck as a glut; the Nos.
(or Lerr) 198 that side of the gun assist at the handspike ;

2 (or 9) provides and shifts the truck, forcing the
small quoin under the fore axletree to keep the
weight of the gun off the truck. When the
fore truck is shifted, the opposite rear truck is
replaced.

Nores,—1 passes the small quoin to 2 (or 9), who returns it to
1 when the truck is shifted.

If the rear trucks are off, the rear truck on the same side as the
fore truck to be shifted must be put on, instead of the one on'the
opposite side being taken off. If at the *“ Ready,” 1 orders *‘ Out
Tube,” ““Shift the Right (or ‘“Left”) fore truck.” At that order
the gun is run in clear of the sweep piece, the truck shifted, and
the gun run out. The handspikes are not grounded to run the
gun in. A truck may be shifted while loading.

SHIFT THE b
Rigar
(or LErT)
REAR TRUCK.

Nore.—If at the “Ready” 1 orders ¢ Out.Tube,” “Shift the
Right (or ¢ Left”’) Rear truck.”

SUuPPLY OF SPARE STORES, AND METHOD oF REPLACING
DisaBLED GUN GEAR.

Attention is called to the remarks on this subject on Page 18.
The following are specially applicable to Truck Gun HExer-
cise :— .

I. The gun should not be kept out of action for a longer time
than can possibly be avoided.
For example—
(A) Rammer lost overboard ; the sponge should be
used instead, until another rammer is provided,
(B) The training loop carried away; use the side loop
until a strop is provided. ]

Fore-TRUCK,

8 or 7 places his handspike under the rear
axletree cleat, 2 (or 9) shifts the truck.

PRACTICE,

o II. If gear carries away, which places the gun out of control,
’ it is to be secured at once, so as to prevent further
damage :—
For example— . .

(@) If the preventor tackle is carried a,way”when the
gun is being run in, 1 orders ¢‘Run Out,” rearman

provides spare preventor tackle. . i,
(b) If a side-tackle is carried away while training
with the ship rolling, the opposite fall should be
bracketed, or the gun run in, until a new tackle is

provided. . o

{c) Tf the breeching carries away on recoil, hitch the

side-tackle falls while the gun is in and loading,

IIT. A disabled gun should be placed so as not to interfere
with the working of adjacent guns.

EXERCISE BY SIGNALS.
SIGNALS.

If at the breech of the gun 1 exten_ds his
right (or left) arm to the front in line with the
shoulder, the palm of the hand turned: in' the

RieHT | direction towards which the breech of the gun is
(or Ligrr). | required to be moved. If at the extent of the

| tube lanyard, the left arm is to be extended to

ORDERS.

the front above the right, the palm of the hand
{ as before detailed.

4 Two . . L.
* HANDSPIKES As for ““Right,” (or ‘“ Left”), the directing

RicuT arm raised to an angle of 45°
(or LEFT)
Rigue As for “Right” (or “Left”), but moved
{or Lmrz) quickly in the required direction. b
QUICK.
The arm extended to the front, the palm of
ELEVATE. {the hand up or down, according as the breech of
the gun is to be raised or lowered.
The upper arm extended in line with the
| REsT. {shoulder, and the fore arm raised perpendicu-
larly, palm of the hand to the front. °

3\‘
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In training or elevating, drop the hand; in

running in or out, 1 raises his right arm perpen-
Sroe. dicularly, palm of the hand to the front. If at
the Ready, turn the palm of the hand down.
REeapy, 1 slacks the tube lanyard. -
Ovut TuUBE. 1 shakes the tube lanyard.

Nores.-—The gun is run in and out without orders. When the
executive order for the firing is given the gun’s crew at once
get into the training position without orders.

.On being directed to “Use Words of Command signals are
discontinued until the order *“ Exercise by Signals” is given,

In_“Broa,ds.ide Firing—Gun Directing,” if the directing gun
requires training after the order *“Stand by ” has been given, 1
gives the necessary orders for training.

EXERCISE WITH DIMINISHED CREWS.

‘When casnalties occur, 1 directs the highest numbers to fill the
vacancies, except in the case of 1 or 2 being removed, when the
vacancy should be filled by the lowest original number, or a
specially selected man.

Examples,

I. With a full gun’s crew—Fall out 1; 2 takes 1, then directs
3 1130 take 2, and the highest number at the gun to
take 3.

II. With a full gun’s crew—Fall out 1 and 2; 3 takes 1, then
directs 4 to take 2, the highest number to take 3, and the
next highest to take 4.

IIT. (Continuing IT)—Fall out 1; 2 takes 1, then directs 5 to
take 2 (the original 3 and 4 having been removed), and

~ the highest number to take 5.

In all cases of exercise with diminished crews, whatever
additional work they may have to perform, the numbers will
continue their duties as if with a full gun’s crew, unless otherwise
specified.

1, 3, and 4 assist to run in; 8 mans the side
tackle at the order ‘‘Right (or “ Left”) Quick.”
After unhooking the preventor tackle, 5, 6,
7, Ml;d 2 attend handspikes; 7 and 2 attend

\ trucks.

Wit
-9 or 8 MEN.

.-

o

PRACTICE. 45

If a truck requires shifting with the gun in, it is done after
the loading is completed. .

In shifting a fore truck with the gun out, 5 and 6 man the
preventor tackle to run the gun in.

(~ As with 8 men, except 2 attends preventor

) ) tackle, and assists 7 in shifting breeching; 1

Wirh 7 MEX. attends preventor tackle, while 2 is shifting the
truck.

Note.—If the gun has to be trained so much as to require pre-
yentor-tackle being hooked to another rear bolt, 2 unhooks it, and
then mans the handspike or right side tackle ; when the training
is completed, 2 hooks the preventor tackle in line with the gun,
agsisted by 1.

Wire 6 MEN. Aswith 7 men ; except 2 attends trucks.

In CLEARING FOR ACTION,

[ As with 7 men; except that 1 assists 2 with
Wit 6 Mex. 1 preventor tackle, ’

As with 6 men; except that 3 and 4 attend

Wirs 5 Mex. {handspikes ;5 2 serves worm and ra('inmer dtg 4.
As with 5 men ; except 3, provides and brings

Wire 4 MEx. {up the projectile., ) ’ i

Securing with 4, 5, or 6 men is similarly performed.
The remaining scctions ore inserted for information only.

TRANSPORTING.

3, 4, 5, and 6 cast off the breeching, and place
the ends on the gun; 7 and 8 unhook - the side
tackles from the ship’s side, and place them over
the gun; 9 and 2 provide handspikes from the
disengaged guns; 1 then orders ‘“ Run in,” a,m’:l
TRANSPORT. < when in, ‘‘Four Handspikes Right” (or *‘ Left ”)
if necessary; the right rear man, assisted by the
other numbers, hooks the preventor tackle fo
the transom loop ; all the numbers man it, except
1,and 2, 7, 8, and 9 who assist with the hand-
(_spikes. i )

Note.—The gun may be transported either muzzle or breech
first ; 1 if necessary, using the small quoin to check the gun’y 9
and 2 work the handspikes under the fore axletrees. When the
gun is at the new port, 1 and 2 trice back the upper half-port 65
provides the sponge, rammer, and worm.
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DIsMOUNTING.

The gun is trained to the required position,
and run in; 1unships the side tangent sights,
makes up the tube-lanyard; the gun is then
placed fair under the dismounting bolts, housed,
and run up, 1 taking out the quoin and bed, and
throwing back the depression-chock; 2 and 9
hook and attend the dismounting tackle; 11
and 12 hook the runner; 3 and 4 pass the
muzzle-lashing ; 5 and 6 throw back the cap-
squares, unspan the breeching, and place it over
the trunnicns. A1l the numbers man the dis-
mounting tackle except 7 and 8, who assist
with their handspikes until of no further use.
When the muzzle-lashing is passed, 1 orders
 Dismount,” and when high enough * Well.”
The numbers then close up; 1 replaces the
\quoin, bed, and depression-chock.

Note,~Four turns of the muzzle-lashing are passed, and the
end twice hitched on the bight. At guns without a swell to
the muzzle, 3 and 4 place the dismounting tompion.

MounNTING.
[ The gun is lowered into the carriage under the

-

DISMOTNT.

direction of 1; 3 and 4 cast off the muzzle-lash-
Jing; 5 and 6 on cap-squares; the gun is then
run out, the dismounting gear returned by the
numbers who provided it; 1replaces sights, and
* the numbers close up.

SHIFTING CARRIAGES.

The gun is dismounted, as before detailed ; 7

and 8 unhook the side-tackles, 14 the preventor

SHIFT tackle. When the carriage is clear,1 orders

CARRIAGE, “Carriage back.” The new carriage is then

g placed under the gun; 7, 8, and 14 hook the

tackles, and the gun is re-mounted in the usual

manner. When the gun is out, the Nos. close up.

Nore.—1If the breeching is rove through the carriage, 4 and 6

cast it off, and the numbers on the left of the gun haul it through.

When the gun is out, the breeching is re-secured as in shifting
breechings.

RE-MOUNT.

DRILL, 47

DRILL FOR 47 INCH, 36-PR. OR 45-PR.
' QUICK FIRING GUN.

The drill laid down for Q.F. guns issimilar to that for machine
guns. Each pair of guns requires a crew of 6 men and 2 powder-
men.

When one side only is manned the highest numbers provide
projectiles and ammunition, and keep up the supply.

The gun’s crew fall in in single rank in rear of the starboard

guns. R
PM.PM. 5. 8. 1. 2. 4. 6.

The gun’s crew place themselves as follows :— et

1lin rear of the‘gﬁﬁn; 2 on the right in lin
Crose Up. < with the sight ; 3 on the left in line with the
E sight ; 4, 5, and 6 in rear.

NUMBER. The gun’screw call their numbersin succession.

C ” At the order “* Change ‘rounds,” 3 becomes 4,
RHAng : and the remainder move round one place to the
OUNDS. left.
Starboard Guns. Port Guns.
1 remains 1 2 becomes 1
Born Sipss. 3 becomes 2 4 . 2
2 3 6 53 3
The gun’s crew call their numbers in sue-
NVMBER' cession.
The gun’s crew fall out in single rank in rear
Farr Ovr. { of their guns.
STARBOARD (OR

PoRT) GUNS, } The gun’s crew close up at the named gun.

The following drill is for both sides manned:—On the bugle
call “Action,” the gun’s crew repair to their stations *Both
Sides,” clear away their guns, and open the ammunition; o
that, if necessary, all the guns can be worked at once. :
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47/ QUICK FIRING GUN.

( No. 1ships sights, clears away tube lanyard and
electric firing gear, sees the training and elevating
gear in working order, opens the breech, ex-
amines the firing pin and extractor; 2 and 3
; open the port and clear away securing-chains (if
1 fitted), raise the shield, and train the gun out-
board, 1 giving the necessary orders; 8 enters
the projectile and cartridge, 2 closes the breech.
Powdermen provide ammunition. After the
Lcartridge is entered, another round is provided.

Notes.—The cartridge is not to be entered until the gun is
trained outboard. When only one side is engaged, Nos. 4, 5,
and 6 keep up the supply of ammunition.

AcTION.

—DEFLECTION,

OR 1 carefully adjusts the sight; if speed-sight is
—KNOTS SPEED, ( fitted to trunnions, 3 adjusts it.
—YARDS, J :

i' L on the left lays the gun for elevation and
—OQOBJECT. / direction, and fires at his own discretion, keeping
COMMENCE, ) the gun bearing on the object ; the gun is ve-

' loaded, and the firing continued.

Norrs.—No. 1 is to see that the gun is close out before firing
each round. If necessary to train, 2 and 3§ assist at the .gun,
2 attending the brake if required.

{1 orders “Re-cock,” and the cartridge is tried

! a second time ; if after a second attempt, after a

i . pause, 2 opens the breech, 3 carefully removes

Miss-FIEE. 4, the cz;rtridge; if it has been struck, it is to be

Lthrown overboard ; if not, a new striker is to be
inserted.

1 discontinues the fire; 2 opens the breech ; 3

carefully removes the cartridge and returns it, if

Orast FrriNG. uninjured, to the ammunition-box ; gun’s crew
close up. -

Nore.—If the gun’s crew are required to leave their guns; the
breech-block is to be closed. For drill purposes, when not using
tl’;lbes, No. 1 will give the order ¢ Fire” to represent the firing of
the gun. :

DRILL,

{2 closes the breech ; 1 replaces the firing gear;

| the sights and deflection scale are set to zero;

| the gun is trained to the securing position, and
everything returned and secured by the numbers
that cleared it away. ‘When everything is
finished, 1 orders ““ Fall out.”

DIMINISHED CREW.
‘Wita 2 Mex.—1 works the breech-block, and 2 loads.

Nores.—Great care is necessary in loading not to open the
breech-block too far, as the extractor prevents the cartridge from
going home ; it would then be forced into its place by the breech-
block or the firing pin, which would be likely to fire the cartridge.
TT the projectile becomes jammed in the gun, or it is necessary to
unload, a blowing charge is used to fire it away, or an extractor is
used. Miss-fires may occur through the fouling in the gun, which
requires looking to and cleaning, Great care should be taken to
see the gun close out before firing, or the rubbing contacts will
not be in place, and the gun cannot be fired. In loading for
mechanical firing, No. 2 first closes the breech to force the cartridge
home before putting in the primer, as in closing the breech the
gun is likely to be fired if the breech-block takes against the
primer. Care should be taken not to open the breech-block too
far when placing the primer for mechanical firing, as the extractor
will withdraw the cartridge. ’

SECURE.
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DRILL FOR NORDENFELT 6-Pr. QUICK-
FIRING GUN.

The following drill is for the 6-pr. Nordenfelt gun on recoil
mounting :—

The gun’s crew consists of 6 men, who fall in in single rank in
rear of the starboard gun.
1
5 8 1, 2, 4, 6
The crew place themselves as follows :—

1in rear of the gun; 2 on the right in line with
Crost Up. < the sight; 3 on the left in line with the sight; 4,
5, and 6 in rear.

The gun’s crew call their number in suc-

NouBER. cession. i
CHANGE At the order ““Change Rounds,” 3'becomes 4,
R(;UNJDS and the remainder move round one place to the
' left. 0
Starboard Gun. Port @uny -
1 remains 1 2 becomes 1
Borm SmEs. 3 becomes 2 4 2
" 3 6 » 3
NUMBER { The gun’s crew call their numbers in suc-
. cession.

Farn OUT. { The gun’s crews fall out in single rank in rear
of their guns.

STARBOARD (OR
Port) GUNS,

The following drill is for both sides manned :—

On the bugle call *‘ Action,” the guns’ crews repair to their
stations *Both Sides”; clear away their guns, and open the
ammunition ; so that, if necessary, all the guns can be worked
at once.

} The gun’s crew close up at the named gun.

’ DRILL, 51

1 ships sights, sees the elevating gear, firing
pin, and main-spring in order; 2 sees the train-
ing gear clear and wheel connected, sets the index
to fire by trigger, and opens the breech-block
3 provides cartridge and enters it ; 2 then closes
the breech block ; Nos. close up.

Nores.—Should the ‘gun be fitted to secure inboard, 1 and 2
first open the port and train the muzzle outboard, then close the
port. The cartridge is not to be entered until the gun is trained
outboard.

When only one side is engaged, Nos. 4, 5, and 6 keep up the
supply of ammunition.

ACTION.

OB 1 adjusts the sight.

. 1 lays the gun, and fires at his gwn discretion
keeping the gun bearing on the object ; 2 opens

—OgJECT the breech by a quick motion of the’lever; 3
places a fresh cartridge in the gun; 2 then closes

I~ the breech, and the firing is continped.

Noim;i—\ig necessary to use the training gear, 2 attends it, 1
giving the Recessary orders.

Care must be taken in loading that the point of the projectile
does not strike the entrance to the chamber.

1 orders ‘‘ Re-cock,” 2 re-cocks without moving
the extractor or jarring the cartridge, and the
cartridge is tried a second time ; if after a second

AISS-FIRE. 4 attempt, after a pause, 2 opens the breech, 3 care-
fully removes the cartridge, which is to be
thrown overboard if the cap has been struck, or
a new striker inserted if it has not.

1 discontinues the fire ; 2 opens the breech; 3
Crase FIBING. § returns  the cartridge, if uninjured, to the
ammunition-box.

Nore.—If the gun’s crew are required to leave their guns, the
breech-block is to be closed.

™ »
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{ 2 closes the breech; 1 eases the spring by

| pulling the trigger; the sights and deflection

SHOURE 4' scales are set to zero; (the gun housed inboard
' | if required); the ammunition returned by the

| numbers who provided it. 'When everything is

{_finished, 1 orders *‘Fall out.”

DIMINISHED CREWS.
Wit 2 MeN.—1 works the breech lever ; 2 loads.

Nores.—It is to be distinctly understood that if a supply of
ammunition is placed near the gun, one man can work the gun.

If necessary, the firing lever can be set to act by the same
motion of the lever that closes the breech, but this will seldom,
if ever, be necessary on service; therefore, the index should
always be set to fire by trigger.

ACCIDENTS.

The following accidents may possibly occur during practice
with these guns, and in case of such occurrence the action
detailed will prove efficacious :— .

1. Tf in loading the cartridge appears too large, and will not
permit the breech to close readily, do not endeavour to
force it home, but take it out and use another.

2. If a cartridge or case jams, and will not extract, foree it
out from the muzzle; in the case of a cartridge, taking
great care that the cap does not strike against anything
whilst coming to the rear.

3, If the extractor breaks, dismount the mechanism and
replace the extractor.

4. If the firing-pin, main, or sear-spring break, dismount the
mechanism, and replace the broken part.

5. If the gun constantly misses fire, open the breech, examine
the firing-pin and cap of cartridge. If everything appears
correct, dismount the mechanism and change the main-
spring. . .

6. If cartridges enter with difficulty, examine the edge of
the chamber for burrs in the metal; if any are found to
exist, remove them with a file. :

Nore.—Care must be taken in loading that the point
of the shell does not strike the entrance to the chamber,

.

53 ﬁﬂ

7. If a cap should be pierced, open and close the breech, and
try if the trigger works ; if not, dismount the mechanism,
and pour some water on the firing-pin, for the purpose of
removing' the dirt, which causes it to stick. Clean all
parts and put them together, after having examined the
main-spring.

4. Should a cartridge miss fire when the cap is fairly struck,
it is on no account to be returned to the box. If con-
sidered desirable, another attempt may be made to fire it ;
if not, it should be thrown overboard. -

DRILL.
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1.INCH NORDENFELT (MARK IIL)

C L %% GUN DRILL.

The following drill is for the 2-barrel and 4-barrel Nordenfelt
guns, on ship’s mounting.

The gun’s crew fall in in single rank, in rear of the Starboard
gun :—
1
5 8 1. 2. 4. 6.
The gun’s crew place themselves as follows :—

1, in the rear of gun; 2, on the right, in line
Crose Up. 4 with sight; 3, on the left, in line with sight;
4, 5, 6, in rear.

NTUMBER. The gun’s crew call their Nos. in succession.
CHANGE 3 takes 4, the remainder move round one place
Rouxps, to the left.

Starboard Gun. Port Gun.

1 remains 1 2 becomes 1

Boru SipEs. 3 becomes 2 1 .

5 " 3 6 . 3

NUMBER. The gun’s crew call their Nos. in succession,

The gun’s crew fall out in single rank, in rear
Faw Ovr. {of their guns. " ’

| STARBOARD (o1

Por) GUNS. } The gun’s crew close up at the named gun.

The following drill is for both sides manned:—On the bugle
call ““Action,” the guns’ crews repair to their stations * Both
Sides,” clear away their guns, and open the ammunition ; so that,
if necessary, all the guns can be worked at once,

DRILL. 55

1 sees elevating and training gear clear, then
raises the cover and feels each extractor and
firing-pin to see they are uninjured ; 2 sees drill-
stop off, releases the hand lever, and tries the
mechanism ; 3 provides, fills hoppers and places
one.

Nore.—To fill « Hopper.—Place it base upwards between the
knees, with the highest side to the left. Draw the slide so that
cartridges can be entered, and then fill each compartment with
10, holding each cartridge with the right hand at the bullet end
and guiding the rim into the slot with the left. When the com-
partments are full, push in the slide.

The drill-stop is only to be used for drill, and is intended to
save the wear of the firing-ping and mechanism. When it is
in use, neither dummy nor live cartridges can be worked through
the gun. . ;

‘When only one side is engaged, Nos. 4, 5, and 6 keep up the
supply of ammunition.

—DEFLECTION,

OR : .
—gNors sppep, [ 2 and 3 adjust and attend the sights.

—YARDS.

ACTION.

1, using the left sight, lays the gun, working
—OBJECT. the training wheel with his right hand and
elevating wheel with his left; 2 draws back
hand lever, forces it forward half way, and
fires by order of 1 by forcing it right forward,
COMMENCE, then, instantly drawing it back to its full extent,
repeats the operation. When the hopper is
empty, 3 replaces it with a full one.

2 works the mechanism continuously after 1
has given the first order *Fire.” Should it
be necessary to cease firing for a short time to
allow smoke to elear away, or to allow 1 to
re-lay his gun, 1 vl order *“Rest,” and rapid
firing will be continued at his order “Carry on.”

Note.—If when the motion of the gun platform is very quick
the elevating gear is not required, 1 can fire the gun himself,
looking along the right sight and working the training wheel
with his left hand.

Raro FiriNG.
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2 discontinues the fire, and puts the drill stop
on ; 3 removes the hopper, pushing in the slide
as he does so; 1then opens the cover and re-
moves any cartridges that may be in the gun,
leaving the cover open ; 3 returns the cartridges
and fills the empty hoppers.

1 closes the cover; the sights and deflection
scales are set to zero; 2 fixes the hand lever by
SECTRE, «l its catch ; 1 trains the gun to the securing posi-

CEeASE FIRING,

tion, and when everything is finished orders
““Fall out.”

DIMINISHED CREW,
Wite 2 MEeN.—1 places and removes the hoppers.

Nores.—Tt is to be distinectly understood that with the hoppers
filled one man can work the gun. After every practice the guns
are to be closely inspected, in order to ascertain that they are
empty. Toose cartridges should be returned to Nordenfelt
Magazine in a Nordenfelt ammunition-box. i

DRILL. 57
r.
-
'45-INCH GATLING GUN DRILL.
The gun’s crew consists of 6 men, who fall in in single rank in
rear of the gun.
The drill and notes for the *45-inch Gatling Gun are the same
as for 1-inch Nordenfelt, with the following exceptions :—

{ 1, in rear, sees elevating and training gear
clear, raises the cover and feels each extractor
and firing-pin in succession, to ascertain that
they are not damaged, anﬁl tha}ti they move cor-

. j rectly ; 2, on the right, ships handle on crank

) ACTION. '4, shaft, ’pu’ts safety»bolt, to “Fire,” and turns
" slowly forward and tries the action, which will

! be indicated by hearing ten firing-pins strike,
then puts safety-bolt to ““Safety;” 3 provides

Land places a drum. R

Norgs.—No. 2 should notice the number of lock nearest him»
and after ten rounds has been fired the lock ought to be in nearly
the same position. 7
‘When only one side is engaged, Nos. 4, 5, and 6 keep up the
supply of ammunition.
I —YARDS. 2 and 3 adjust and attend sights.
1, using the left sight lays the gun, work-
ing the training wheel with his left hand and
—OBJECT. elevating wheel with his right—2 seizes the crank
@ ComMENCE. | handle with his right hand and fires by order of 1
by turning steadily forward. When the drum is
empty, 3 replaces 1t with a full one.
2 works the mechanism continuously after 1
has given the first order *‘Fire.” Should it be
RAPID FiniNg, 4 Recessary to cease firing fora short time to allow

- smoke to clear away or to allow 1 to re-lay his
gun, 1 will order *“ Rest,” and rapid firing will be
resumed at his order ¢ Carry on.”

Nores.—Should the multiplying gear be required, which will
rarely be necessary, 1 disconnects elevating and training gear and
lays the gun by means of the elevating lever; 2 ships crank handle
on the end of main shaft.
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‘When the motion of platform is such that the elevating gear is
not used, or where the distance is likely to remain the same, the
stops on elevating arc are to be placed close to crosshead, and
brakes set taut.

¢ No. 2 discontinues the fire ; 3 removes drum ;
\4 returns it; 1 raises the cover and takes out
CEASE FIRING. € any cartridges left in the gun, 2 turning the
crank-handle backward ; 2 and 3 down sights ;
2 returns crank-handle ; 3 returns cartridges.

DIMINISHED CREW.

‘With 2 men, 1 places and removes lrum.
1-inch Nordenfelt, Page 56.)

DRUM, HOW FILLED.

Turn the drum with the filling-slot up, and sight-hole to the
left ; open the sight-hole, place a piece of weod under the catch
to raise it out of the way, take hold of a cartridge at the bullet
end and guide it into the grooves ; then place one in each com-
partment, and so continue until you can see the base of a
cartridge through the sight-hole, when the drum is filled, and
sight-hole closed.

The drum has 21 compartments, which revolve round,
carrying the cartridges with them ; running round the drum
inside are two spiral grooves (one each side), in which the base
of cartridge and bullet rest. HKach ring of cartridges rests in its
own part of the groove, the upper part of which keeps it clear of
the tier above. 'The object of this is to keep each cartridge
entirely separate from the others, and, at the same time, it only
allows one to fall out of each compartment at a time, and before
the second can fall out the compartment has to make a complete
revolution.

The action of the drum is made automatic by the projections
on cartridge carrier taking against the compartments, turning
thein round in succession, so as to discharge a cartridge from
each.

45 GATLING, MOUNTED ON FIELD CARRIAGE.

The drill for *45 Gatling Gun, mounted on field carriage, without
limber, is similar to that laid down for ship mounting, with the
following addition. '

(See also notes to

-

&

DRILL. - 59

The gun’s crew consisting of 12 men, fall in five yards in front
of the drag-ropes, turning to the front, as follows :—

8 6, 4. 2. f 3. b 7.
10. 12. 1. 9.

» INUMBER. The gun’s crew call their Nos. in succession.
Note.—When the gun’s crew are required to move without the
gun, they are to be told off and wheeled up into two sections, the

odd Nos. forming the right, the even Nos. the left, 1 and 2 taking
charge of sections.

ForM THE
ORDER OF A caution.
MAaRCH.
No. 1 places himself on the right in line -with
the axle-tree; 2, 4, 6 on the left drag-rope
DOUERLE outside, 2 being the rear No.; 3,5, 7 on the
50 ARCH‘ right drag-rope outside, 3 being the rear No. ;
* 10 and 11 on the handspike; 8 and 12 on the
left drag-rope inside, 12 being the rear No.; 9 on
the right drag-rope inside.
1 becomes 3 10 becomes 12
3, 5 12 v 8
CHANGE 5 » 7 8 ' 6
RoUNDS. T, 9 6, 4
9 5, 11 4 ' 2
i ,, 10 2, 1

1 places himself five yards in front of the drag

Gun’s CREW TO}
ropes, turning to the front.

THE FRONT.

ﬁ%‘;{?ﬁlﬂ } The gun’s crew fall in on No. 1.
Foru THR
ORDER OF As before detailed.
DMARCH.
THE GTx WILL} A. caution for the marker, or No. 6, in his
ADVANCE. absence, to select points to march on.
Qggé&%% The gun’s crew move direct to the front at
MarncH. named pace.
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RiguT (OR } The direction is changed an eighth of a circle
Lgrr) INCLINE. f to the right or left.

LRII?(;;I)TT(?;E The direction is changed a quarter of a circle
Cr OU;D to the right (or left) at the double.

The gun’s erew change direction by gradually

LEEI?)H\T\;I(;EEL {mrchng round until the order  Forward” is

given
RicHT (OR { The direction is changed half a circle to the
LEerT) REVERSE. | right (or left) at the double.

Nore.—When the order to ‘‘Incline,” ¢ Take ground,” or
“Reverse ” is given from the halt, the gun’s crew move off in the
required direction at the order ¢ March.”

The gun’s crew halts, 12 assisting at the hand-
Havt. spike, the Nos. then tauten the drag-ropes, 10 and
11 ground the trail.
( The gun is reversed to the *‘ Right,” or takes
ground to the ‘‘ Right” (or “ Lieft”) by orderof No.
1, 3 and 4 manning the wheels; 1 then orders

%EgION “Halt 71,2, 3, 4 as laid down, for shlp mount-
{RicuT, LEFT {ing, 5 attendmg the handspike ; remaining Nos.
OR RE,&J ) ground dragropes, 10 and 11 the handspike,

unsling their rifles, turn outwards and form up
in line with the axle-trees, even Nos. on the
L right, odd Nos. on the left.

COMMENCE, { As laid down for ship mounting, the Nos.

OR CEASE above b commencing and ceasing fire by order of
F1IriNG. the Officer of Division.

Nore.—In action if any considerable change in direction of the
fire is required, the orderis‘‘ Action —,” the gun Nos. move the
gun round, and the other Nos. wheel up or back so as to keep in
line with the axle-trees.

GuN { 1 mans left trail handle, 2 the right, 3 and 4
FORWARD. the gun wheels, 5 the handspike.
Quick MARCH. The gun moves forward.
Hawur. The Nos. resume their places as before.

Nott —The gun is relaid for the object after the order is given
to “Halt.” If necessary the drag-ropes may be used to assist the
gun, the order being *Man drag-ropes,” when the drag-ropes
should be reversed and manned.

-

-

DRILL. ' 61
As in gun forward, except that the Nos, turn
Gux Back. { to the rear.
QUuior MARrcH. The gun moves to the rear.
Havr. The Nos. resume their places as before,
Foru THE
@RDER OF The Nos. above 5 sling arms.
MaARcH.
DovuBLE { As before detailed, 10 and 11 take up hand-
MARCH. spike.

1orders * Halt,” ¢“Reverse drag-ropes;” 3 3 and
4 man the wheels until reachmg the descent 1
orders ‘‘ Quick march.”

NoTe.—When the incline is very steep, the wheels should be
locked by 8 and 4, or, if necessary, the gun and carriage may be
taken down separately

1 places himself at the trail plate-eye; 6 and 7
unship hopper-boxes; 8 and 4 in front, 2 and 5
in rear, prepare to lift the gun ; at No. I’s order
¢ Lift,” the gun is lifted out of the carriage and
placed on the ground tothefront; No. 1 thenagain
Dismount. < orders ““ Lift,” 6 in front and 7 in rear 1ift at the
axle-trees; 3 and 4 out linch- -pins aid off washers,
3in front and 5 in rear at the left wheel, 4 in front
and 2 in rear at the right wheel, take off the
wheels. The several parts are lowered to the
| ground, the Nos, sitting on them.

The carriage is first mounted, then the gun

REMOUNT. {placed in it, and the boxes replaced, the Nos.
: occupying the same stations as in “‘ Dismount.”

DESCENT OF
AN INCLINE.

o TR ST
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USE OF DEFLECTION SCALE.

‘When the ship is moving, the deflection scale must be used.
Allow 5 deflection for each knot of speed. An allowance for
wind across the range, or for the speed of the enemy, may also be
made on the deflection scale.

‘The following rules for applying deflection are to be ob-
served :—

For the Speed of Ship.—Move the scale aft if on hind sight;
forward if on trunnion sight.

For the Speed of the Enemy.—Move the scale the same way the
enemy is moving. )

If two ships are going in the same direction, the difference of
their speeds must be used, and, if in opposite directions, the sum
of their speeds,

For Wind.—Move the scale to windward.

using guns with deflection leaf on the trunnion sights, 2
angvgegdjustga%d attend both hind and trunnion sights. The
adjustment of the trunnion sight is not to be altered until 2 new
speed is named.

DRILL, 63

PISTOL (ENFIELD).

NOMENCLATURE,
1. Body. | 16, Plate.
2. Barrel. 17. Plate-screw.,
3. Barrel-joint screw. ‘ 18. Stock.
4. Cylinder. 19. Stock-screw,
5. Cylinder axis. 20, Shield
6. Cylinder axis keeper-screw, | 21, Shield-spring.
7. Catch. 22, Shield-screw.
8. Catch-spring. 23. Shield-screw keeper-screw.
9. Catch-screw, 24, Swivel-studs. '
10. Extractor. 25, Trigger.
11. Hammer. 26. Trigger-spring. .
12. Hammer axis-screw. 27. Trigger-spring rivet,
13, Lever. 28. Trigger-axis screw.
}4. Main-spring. 29, Top-strap.
15, Pawl. 30. Top-strap screw: Lo

Names of Principal Parts for Drill Purposes.—~Body, barrel,
cylinder, cylinder axis, catch, hammer, extractor, pawl, plate,
stock, stock-screw, shield, trigger, and guard.

Weight of pistol, 2Ibs. 8oz, Twist of rifling, 1 turn in 22

Length of pistol, 117 inches, inches.

Length of barrel, 5 inches. Diameter, *45 inch. -

Number of grooves, 7. Weight of charge, 18 grains,
Weight of bullet, 265 grains.

To StriP A PIsTOL.

Unscrew stock-screw, lift off stock, unscrew strap-screw, un-
screw plate screw, and lift off plate.

Full-cock the hammer, and press fork of cramp over the main-
spring ; release the trigger, and take out the main-spring.

Praw pawl out of slot, and lift the tripper off its axis, then lift
the bammer and the lever off the axis.

Take out barrel-joint screw (or axis); take off barrel, and draw

~ off the cylinder,

Take out the cylinder axis keeper-screw, unscrew and remove

theevlinder axis, draw out catch-screw, and catch and spring.




PISTOL EXERCISE. 65

Fi3IUL EALRCISE, v
|

R - . %

RemoV{%' g speing, take out shield-screw keeper-screw, and ' Point the pistol a few inches below the object,
remove sh . . . ' PRESENT. with the arm slightly bent, placing the forefinger

Norss.— e Ssmmmer axis and also the cylinder axis hag a ’ {round the trigger, but without pressing i,
lef,f;}]f? p - p 8= a right-handed thread. { Raise the.mu'zzle until the top of the foresight
Al & pistol, all the parts should be thoroughly ! is brought in line with the object through the
1ol aeing. Two notch on the backsight, pressing the ‘trigger at
e To ASSEMBLE Wo. the same time without the least motion of the
= v hand, eye, or arm, until the hammer falls, keep-

b the reverse way to stripping, being very careful that ing the eye fixed on the object,

&e., are all in their proper places before screwing them ; E . . . .
; Bring the pistol back upright in the_rxgl}t
—There is a lubricating hole (which is closed by & serew) hand, and pass it into the left hand, holding it
rear part of body (on the right), in case at angtime the TEREE. as in the second motion of the “Ready,” then
Etol works stiff, for oiling the gear without taking the pistol to * drop the right hand to the side. )
Pieces, . N Complete the fourth motion of the “Ready,”
¢ EXERCISE. REapy. {as before detailed. ’

The men are to be in sinzle rank, with the pistols in the holsters,
and numbered from richt to left,
The Instructor will here explain the principal parts of the pistol
the men will conle in contact with during the drill.
To Loap axp FIrE BY NUMBERS,

By NvMBERs, [ Scize the handle of the pistol with the right
REapy. | hand.

4

To HALF-0OCK, WHEN AT THE “ READY.”

‘Pass the pistol into the left hand, holding it
HALF-COCR, < as in the second motion of Ready,” half-cock,
and drop the right hand to the side. '

To RervrN THE PIsTOL TO THE BELT,

Take the pistol from the belt, and seize the :
(haudle with the left hand, holding the pistol RETURN. { dR eturn the pistol, and drop the hands to the
Two. < nearly upright, the forefinger pointing to the siaes. Y
/muzzle between the trigger-guard and the Note.—1If at the *“Ready,” first half-cock.
Ccylinder ; and drop the rigﬁt hand to the side. -
hOp%n fthﬁ bre}t]acl;] wéthh the foteﬁgxgﬁr gnd 'T To UnNLoAD.
thumb of the right hand, then carry the hand to < o . ; « : »
the pouch, takeghold of ;\,cartridgg at the rim, Before unloading, t.he squad 1 s to bf.) turned . Half-right. .
THREE, put one into each chamber, pressing them well ., Seize the pistol with the right hand, holding

home with the thumb, turning the cylinder at
the same time with the foretinger of the left
hand ; then close the breech, and drop the right

it mearly horizontal, and pointing to the left-
front, press back the catch with the thumb of the
right hand, and open the barrel with the left

hand to the side. Uxwoap, | hand ; then, holding the pistol as in the second
Full cock with the thumb of the right hand ; | otion of the ' Ready,” open the breech, throw
Forr then pass the pistol into the right hand, holding » . oug emtpty c%hndters, ﬁ” 1thdra,}vlv .th}? carltrldgtis,
. 1t upright, with the forefinger outside the trigger- L and return them to the pouch; then close the
guard. ’ breech, replace the barrel, and return the pistol

+

Lto the belt ; lastly, drop the hands to the sides.

4
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To Loap axp Firg, 1N Quick TiME,
READY, In four motions.
PRESEXNT, In three motions.

Nore.-—When the men are required simply to load, the com-
mand will be “Load,” and they will perform the first three
motions of the ‘“ Ready ;” when the word “ Ready ” is given to
men already loaded, they will proceed with the fourth motion.

INDEPENDENT FIRING.

I¥DEPENDENT .
Firing. } A caution,
Each' man comes to the “Ready,” and ‘* Pre-
sent,” independently of his right or left-hand
COMMENCE. < man, and continues firing without re-loading,

until all the chambers are discharged. He then
{ re-loads, and proceeds as before.

Cease FIRING, Complete the loading and “Return.,”

The pistol can be fired without full-cocking by, merely pressing
the trigger each time; but this should only be resorted to when
time does not admit of full-cocking it, as the increased pull of the
trigger has a tendency to render the aim uncertain.

Men should be exercised in firing with the left hand as well
as the right; and should be taught that, when time permits, a
{ﬁfore}zl acgura.te aim may betaken by supporting the pistol with the
oft hand. =

INSPECTION OF PISTOLS.

Draw the pistol from the belt and open the

For barrel, as taught in “Unload.” After the officer

INsPROTION < has inspected the pistol, each man will close the

DrawPisrors. / barrel and hold the pistol as in the second motion
of the ‘“ Ready.”

RETURN. As before detailed.
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CUTLASS EXERCISE.

This Exercise is formed on the following principles:—

- L.—That the * First Guard” is the most advantageous position
avhich a man armed with a cutlass can assume for the purpose of
»¢ Attack ” or “ Defence.”

I1.—That as a Point can be returned with far greater rapidity
and with much more deadly effect than a Cut, a Point is invari-
ably to be returned instantly after having guarded a Cut, or
-parried a Point, delivered by an opponent.

IIT.—That after delivering a Cut or Point, the ¢ First Guard *
is to be immediately resumed ready for instant defence or
attack.

The exercise consists of two diagonal *‘Cuts,” one ¢ Point,”
and three ¢‘ Guards.” *

The division fall in in two ranks at close order, files nearly
‘touching, with swords sheathed, and are numbered from right to
left, .

If with drill swords, without scabbards, the swords are to be
held in the left hand as if sheathed.

" Nore.—The Instructor is himself to perform each movement
before the class, taking care that it is correctly performed before
passing on to the next.

SO At the word “Draw” grasp the hilt with the
Draw right hand and the scabbard with the left, the

2 rear rank stepping back one pace at the same
instant.

At ““Swords,” draw out smartly, and rest the
sword on the right shoulder in a sloping position,
keeping the fore arm horizontal ; this being the
position of ““ Slope Swords.”

At the word ‘‘Return,” grasp the scabbard
RETURN. Wit}}; the left hand, and enter the point one
inch. .

SwWORDS.
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At ““Swords,” return the sword smart]
SWORDS. and then drop the hands by the side, the rea}:xi
. i fmrank t.ak.mt. g a pace to the front at the same
Note.—The front rank is marched across the deck and
aboat, or single rank is formed in the usual manner. nd fumed
PREPARE FOR ) 4 ...
ExeRcIsE .
The named file remains steady, th
mainder turn outwards and step og,’ eaeﬁ m;’eil
FroM THE |glancing over the inner shoulder towards the
Ricur (LErT, ) named file; and when at three paces. from
or No. — FILE)) the position in which the man in his rear
——— MARCH, gas halted, ]l;e ]:Vﬂ]. halt, turn inwards and
ress up, or back, as neces: ive 1
ge cutti’ng. ] sary, to give roem
Haur-R
e Lég?T _The ranks turn so as to point the right fodt
Gy directly towards the Instructor. k

Nore.—The instructor directs the class to tu im i
1 urn towards him

order to observe their mmmmer of cutting 4 i " o

afford them a target to aim at. sweagelEnlog g

Inwarps TurN, The ranks turn towards each other, = -~

Havr-RigaT
AND LEFT } As before detailed. c
TurN. ) '
Pass the sword into the left hand-and brin;
CHANGE ARys.< the “Slope” on the left shoulder, at the sa,gng
’ time turn on the heels so as to point the left
. foot directly towards the Instructor. . 2
Cnancg Arus,d  Change the sword back to the right si
S, { making the corresponding turn on txﬁg }‘ies{ge,

InwarRDS TURN.  As before detailed.
O~ tHE Rigut)
(LeFT,0r No.— > A caution,
F1LE), CLOSE.
The ‘front rank close to within tw
~— MARCH,. <« the rear rank, and then both remksclooséJ ?)fiﬁi
named file,

CUTLASS EXERCISH. pL
THE CUTTING PRACTICE. ¢

CuTrIING .
PRACTICE. } A caution.
( Step back with the left foot, bend both knees,
and at the same time drop the point quickly
%0 the front, raising the arm fully as high as
GuamD. - the shoulder, and keeping it loose and free,
with the elbow slightly bent, hilt in line with
and covering the elbow ; the left arm behind
|_the back.

Notg.—It will be found convenient, whilst teaching the
cutlass exercise to bring the class from the “Guard” to the
position of ¢ Rest,” by dropping the point of the sword on the
ground outside the toe of the right foot, edge to the rear,
st:cr]aightening the knees, and dropping the left hand to the
side.

( Step smartly out one short pace with the right
| foot, keep the left foot firm, the body upright,

Cot Onr.  J and straighten the left knee; at the same instant

Lcut diagonally downwards from right to left,
from the position of *“Guard.”

’ [ Step back smartly one short pace, and. form
GUARD. { « Guard” as before detailed. s

Cur Two. {ri gAhi in ““Cut One,” but delivered from left to
GUARD. As before detailed.

Come to the position of * Attention,” bring-
SLoPESWORDS.4 ing the left foob up to the right, and ** Slope”
as before.

Notk.~—The .Instructor is at the end of each section (that is,
after ““Slope Swords”) to. direct one or more files to *“ Prove,”’
upon which they come to.the position of “ Guard,” go through
what has just been taught, and ‘“Slope ” without further orders.
The Instructor- will then give the order ‘ Change Arms,” and
put the class through: the section with the left hand in the same
manner, cautioning them that inthe position of “Guard” with
the sword in the left hand, the right foot is to the rear and-the
right arm behind the back.
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THE GUARDING PRACTICE.

GUARDING ;
PRACIICE, } A caution,
GTARD. As before detailed.
The hilt should be just above the ecrown of the
SECOND. head, the point of the sword to the left front,

and slightly drooped, the edge upwards, to the
front.

Nore.—The Instructor will, as often as may be necessary, bring
the class back to the ¢ Guard ” by giving the order ‘¢ First.”

The hilt should be off to the right and midway
between the elbow and the shoulder, elbow close
to the body, the blade with the point raised and
bearing away to the left front.

Nore.—The Instructor, will, as often as may be necessary,
bring the class back to the ¢ Second ” Guard.

SLopE SworDs.  As before detailed. . - .

Note.—The Instructor is to explain to the class that the First
Guard defends the right side from the elbow downwards, that the
Second Guard defends the crown of the head and the whole of
the left side, and that the Third Guard defends the right side
above the elbow. :

THIRD.

THE POINTING PRACTICE.

. PoINTING :
%‘ PRACTICE. } A caution.
i GUARD. As before detailed.

Step smartly out asin “‘Cut One,” and deliver

POINT a point as quickly as possible for the centre of

S eaciel the breast without altering the direction of the
edge, remaining out with the arm extended.

Step smartly back and form First Guard.

Parry as quickly as possible upwards® and to
PARRY the left by forming Second Guard, and (without

GUARD.

pausing an instant) downwards and to tl@g;righf.

by forming First Guard.

LY
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SLorE SWoORDS.  As before detailed.

GUARD. Asbefore detailed.
SEGOND. { ingcgg (,}St,?gg.]’l’d Guard, as detailed in the “Guard-
PoINT. As before detailed.
GUARD. As before detailed.
PARRY. As before detailed.
S1orE SWORDS.  As before detailed.
GUARD. As before detailed.
THIRD. { . Form T.hir@’ Guard, as detailed in the ‘‘Guard-
ing Practice.
PoiNt. As before detailed.
GUARD. As before detailed.
PARRY. As before detailed.

SLoPE SwoBDS. As before detailed.

Nore.—In pointing, the arm is never to be drawn back, which
causes delay and gives warning to the opponent; but the point
should be instantly delivered from each Guard, with the utmost
rapidity, at the centre of the breast.

THE GENERAL PRACTICE.

The General Practice is intended to teach the delivery of each
Cut or Point from the Hirst Guard (which is the best position a
man arged with a cutlass can assume for attack or defence), and
that immediately the Cut or Point has been delivered the First
Guard is to be resumed.

%ﬁgﬁ‘g}_ } A cautiqn. ]

G-UARD. As before detailed.

Cur OxE. As before detailed, in the Cutting Practice.
GUARD. Asbefore detailed.

PoinTt. As before detailed, in the Pointing Practice.

Ty
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PARRY. Step back smartly, and Parry as before,
Cuvr Two. As before detailed, in the Cutting Practice.
Guar. As before detailed.
Point. As before detailed, in the Pointing Practice,
Parry. As before detailed.

SLoPE SWORDS.  As before detailed.

Nore.—At inspections, the General Practice should be gone
ltzlhro(iagh as above, and the whole of the division proved with each
and.

THE ATTACK AND DEFENCE PRACTICE.

The object desired to be obtained by the Attack and Defence
Practice 13 to impress on the men that, having guarded any Cut
or Point delivered by an adversary, they should énstantly veturn
a Point at the breast, and, having delivered the Point, at once
res:imfle the position of ** First Guard,” ready for immediate attack
or defence.

ATTACR AND
DEFENCE A caution.
Pracrior. |
The front-rank man of the named file turns
Trow Tag | 2bout, the rearrank man stands fast ; the re-

mainder turn outwards and step off, each man
glancing over the inner shoulder towards the
named file, and when at one pate and a half

RrieHT (LEFT,
orNo. —FiLr),

Maron, distance from the position in which the man in:
his rear has halted, he will halt and turn inwards
Firs1 SECTION,
Instructor. Front (or Rear) Rank, Rear (or Front) Rank,

FIRST SECTION.

Heap, PoIxt, A caution, A caution,
AND GUARD, | ’
GUARD. . As before detailed. As before detailed.

Instructor.

FroNT (or REAR)|

RANK,
HEeap.

PoixT.

GTARD,

810PE SWORDS, :
Nore.—This Cut may be delivered lower at the thigh.

CUTLASS EXERCISE.
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First Section—continued.

Front (or Rear) Rank,

|

Step smartly out a
short pace with the
right foot, and “ Cut
One ” at head.

Step smartly back a
short pace with the
right foot, and Parry
by forming First
Guard,

As before detailed.

SECOND SECTION.
| Front (or Rear) Rank,

A eantion.

| As before detailed,

Step smartly out a

short pace with the
right foot, and ‘‘ Cut
Two” at the arm.

Rear (or Front) Rank.

Defend the head with
" the Second Guard.

Step smartly out a
short pace with the
right foot, and deliver
a Point as quickly as
possible forthe centre
of the breast;y re-
maining out with the
armextended and the
edge of the sword:up:

Step smartly back a
short pace with the
right foot, and form
‘“Guard,” as bhefore
detailed.

Rear (or Front) Rank,

A caution,

As before detailed.

Defend the arm with
the Third Guard.
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Second Section—continued.

Instructor. - Front (or Rear) Rank. , Rear (or Front) Rank.

PoIxt. Step smartly back Step smartly out a
a short pace with | short pace with the
the right foot, and right foot, and de-
Parry by forming = liver a Point, as
Second Guard. detailed in TFirst

Section.

|

GUARD. As before detailed. | Step smartly back a
| short pace with the
| | rightfoot,and form
| “Guard,” as before

detailed.

SLOPE SWORDS,. |
Note.—In cutting for the arm, the swords are to be disengaged
from each other, so as to leave the breast of the rank that cuts
open to be pointed at.
' THIRD SECTION,

Instructor. Front (or Rear) Rank. | Rear (or Front) Rank.

THIRD SECTION.

Lk, PoInt, | } A caution. | A caution.
AND GUARD. | | G

GUARD. As before detailed. | Asbefore detailed.

Front (or REAR) |

RANK.

LEa. | Step smartly out a | Defend the legwith
short pace with the First Guard.
the right foot, and
““Cut Two” at the
leg.

PoINT. Step smartly back a | Step smartly out a

short pace with the
right foot, and de-
Parry by forming | liver a Point, as
Second Guard. | detailed in TFirst
| Section.

short pace with
the right foot, and

o 4

Instructor.

GUARD.

SLOPE SWORDS.

CUTLASS EXERCISE.
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Third Section—continued.

Front'(or Rear) Rank.
As before detailed.

| Rear (or Front) Rank.

| Step smartly back a

short pace with
right foot, and
form “ Guard,” as
before detailed.

Note.—In cutting for the leg, the swords are to be disengaged
from each other, so as to leave the breast of the rank that cuts.

open to be pointed at.

Instructor.

FoURTH SECTION.
Point, PoINT,
AND GUARD.

GUARD,

FRONT {or REAR)
RANK.

PoinT,

PoinTt.

GuaRD,

SLOPE SWORDS.

FoUurRTH SECTION.

| Front (or Rear) Rank.

} A caution.
As before detailed.

Step smartly out a
short pace with
the right foot, and
deliver a Point, as
detailed in First
Section.

Step smartly back a
short pace with
the right foot, and
parry the * Point”
by forming First
Guard.

As before detailed.

Rear (or Front) Rank.

A caution.

As before detailed.

Parry the ““Point, "
by forming the
Second Guard.

Step smartly out a
short pace with the
right foot, and de-
liver a Point, as
detailed in First
Section.

Step smartly back a
short pace with the
rightfoot, and form
“Guard,” asbefore.
detailed.
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The foregoing Sections of the Attack and Defence Practice are . IN SPECTION OE? CUTLASSES.
also to be performed in quick time, the Instructor denoting the DRrAWSWORDS. As before detailed. )
point of attack, for example :— ( ’ Bring t]llle bsgord dg) a sl}?ntingh position in
: ront ‘of the body, edge to the right, and seize
TDERICHDE: Rear ek [ Treors SRR PorT SWORDS. < it with the foreﬁ’nger and thumb of the left
ATTACK AND [Ul;a,:lld, the fingers closed, both elbows close to the
DEerFENCE PrAC- . . ody.
A X A caution.
TICE, IN QUICK caution camvion : SLoPE SWORDS. As before detailed.
TIME. .
GUARD. As before detailed. | As before detailed. . RuruRN SwomDs. As before detailed.
REAR RANEK. A caution, to show | A caution, &ec.
which rank is to ﬂ‘
attack.
THIGH. “Cut One” at the| Defend the thigh
thigh, parry the| withSecond Guard, !
Point by forming | return  “Point,”
Second Guard, and | and resume the
resume the Guard. | Guard.
SLorE SWORDS.

LOOSE PLAY.

The men being perfect in the foregoing exercises, should now commerice
loose play. Only two opponents are to engage at the same time, the
Instructor watching most carefully for any defects in their modes of attack
and defence, and pointing them out. When a hit is received, the man hit
is at once to recover to the Guard, and then drop the point of his sword in
acknowledgment. '

1t is most important that the following points should be very clearly ,
explained to the men:—

The-eye should be fixed on that of the opponent, the weight of the body
divided equally on both feet, the proper distance kept by advancing or
retiring with rapidity ; every effort to be used for the purpose of taking off
the attention of the opponent and causing him to expose a weak point. Tt
must especially be remembered that a Point can be returned very much
quicker than. a Qut, and with far more effect; therefore, when a: man has
guarded a Cut or Point, he should ¢nstantly return a Point at the breast,
and then assume the First Guard, as being the best position from which to
attack or defend. During the aftack, if a man sees a weak point in hig
opponent more open to the delivery of a Cut than a Point, he should, of
course, attack with a Cut, but having guarded a Cut or Point, he should
always return a Point instantly. . .

~oy 4
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AIMING INSTRUCTION,

AIMING INSTRUCTION AND TARGET
PRACTICE. -

Aiming Instruction.—Too much attention cannot be paid to
this important subject, on which the ultimate success or failure
of a ship in action greatly depends. Every opportunity should
be taken of putting petty officers and seamen through courses of
aiming instruction, supplemented by target practice. Men
showing the requisite steadiness, nerve, and ability to become
good shots should be carefully noted, with a view to their em-
ployment as captains of guns. It should be understood that
great gun firing takes place under one or osher of the following
conditions:— .

(1) From a fized platform at a fixed object.
(2) From a fixed platform at a moving object.
(3) From a moving platform at a moving object.

Any course, therefore, undertaken with the object of training
the eye and developing men’s power of shooting, should embrace
successively these three conditions. The following course of
aiming instruction has been found effective, and should be carried
out if possible with the “ gun numbers ” before the annual target
practice at Easter, or with other.petty officers and seamen
whenever convenient :—

(1) Aiming Drill with any Fixed Gun at o Black Board end
Dise.—This has the effect of training the eye, and
gliminating or reducing ‘‘personal error,” which should
be carefully noted. With noteh and nipple sights a
““half sight” should always be used for this exercise.
The instruction should be carried out as follows:—The
board, painted half black and half white, should be
erected at about 20 paces from the gun. A disc of tin
with a hole in the centre, secured to the end of a short
stick, and painted black on one side and white on the
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other, should be held by a manin front of the board in a
fixed position whilst the man under training lays the gun
for the centre of the dise. When the gun is laid theman
with the disc withdraws it, first marking with pencil
through the centre hole its first- position on the board.
The man laying the gun then casts his eye along the
sight, and motions to the man with the disc to replace it
in line with the sights. When the man laying the gun is
satisfied that the discis in line with his gun-sights, he
signals ‘“ Well,” a second mark is made through the hole
in the disc, and the dise is withdrawn. The distance
between the first and second pencil-marks is the man’s
“ personal error,” which should be carefully noted for
each round.

AIMING INSTRUCTION.

(2) Aiming Drill at an diming Target with o Gun_on Fixed
Platform.—The gun is trained off the object, and at the
order ‘‘ Commence ” is laid as rapidly as possible for the
target and fired. The instructor gives the order “ Still,”
looks along the sights and notes the error, calling the
attention of other numbers at the gun to it at the same
time., This practice enables the men to acquire the habit
of training a gun readily and quickly for a fixed object.

(3) Practice with projectile (or Morris’s tube cannon) at a
fixed target from a fixed platform.

(4) Practice with projectile (or Morris’s tube cannon) at a
towing target from a fixed platform.

(5) Practice at a towing target from a gun mounted in a
steam-boat, or ata fixed target from a gun mounted in a
boat steering round a buoy.

The time to be devoted to these instructions depends entirely
on the exigencies of the service, but should time be available the
following number of days and rounds to be fired is recommended
for a class of 14 men :—

1st. Instruction, atleast 2 days.

2nd. Instruction, at least 2 days.

3rd. Instruction, at least 6 rounds per man.
4th. Instruction, at least 10 rounds per man.
5th. Instruction, at least 10 rounds per man.
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Target Practice.—The following standard rules should be im-
pressed on officers and méhi— ’

(1) Accuracy is of greater importance than rapidity.

(2) Accurate elevation should be the first consideration, as it
is more difficult to obtain than accurate direction.

(8) Always train in advance of a moving object before laying
for elevation, and again, if necessary, before firing, Due
stress should also be laid on these rules during the course
of aiming instruction,

At target practice the target should, if possible, be of such a
size that no points should be given unless the target is actually
struck. As such targets are not, however, always available, the
following scale of points is inserted for guidance :—

ELEVATION, ‘ DIRECTION.

!
Under 1,500 yds.| Over 1,500 yds. I| At all Ranges.

From To From To

|
Short. . Over. | Short, Over !Points. | Right or Left.  Points.

= | S
Yds. | Yds. Yds. | Yds.

Hit direct. 12 |
5| 50 5 0 ‘ 6 || Undersyards ..| 4
15 80 | 10 50 ‘ 5 || From 5to 10 yaras. J 3
2% | 110 15 70 4 ,‘ From10to1s ,, | 2
30 | 130 ‘ 20 90 ‘ 3 [‘

Nore.—All ties to be decided by counting back,

ANNUAL TARGET PRACTICE. 5 81

The annual target practice should be carried out as follows,

targets being placed as in accompanying sketch. The

at gun target will be 40 feet long by 15 feet high ; the machine

gun target, 10 feet long by 5 feet high. Targets will be moored
head and stern. '

200

B >.<< - A—Machine Gun Target.

260 C—Great Gun Target.

B \o/i B B—Line of Buoys on
e base line.
Nore.—Distances gix;en
; 3 are in Yards.

"1,
800
B ¥« T — S+ C
800
¥ G
3 | b
; A
.
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Palliser Projectiles are to be used in turrets of Cerberus, all
other guns to use common shell, filled with water. Actual
expenditure of rounds is not fixed. Full charges to be used
thronghout the practice (except where disallowed by order).

Great-Gun Firing.—The ships will steam along the long base at
full speed, or that indicated. ¢ Commence firing” will be
sounded on passing the first buoy, and the distance given (1,612
yards). On passing the second buoy, No. 1 falls out, as if
disabled, and No. 2 takes his place. n passing the third buoy,
“Cease firing ” will be sounded. In the (/erberus, the captain of
the turret will fire during the first run, the second captain during
the second run.

Only actual hits on the target will be counted.

Machine-Gun Firing.—The ships will steam along the short
base, and the firing will be proceeded with as for great guns.
Th~ captain of the gun fires throughout the run.

¢ Cerberus”—Turret and Machine-Gun.—In the former, the
ship will steam twice past the target whilst each turret is engaged ;
in the latter, once past the target for each gun’s crew of six men,
Full speed is to be maintained.

* Victoria” anid ** Albert.”—The competition with 8-in. guns
will be fired with ship stationary, or closing or ojiening from
target as ordered—conditions being the same for both ships.
Four rounds should be fired—No. 1 firing the first $wo, No. 2 the
last two rounds. The Gin.-guns will be fired during one run past
the target for each gun, and once for each machine-gun’s crew (of

jx men). A speed of eight knots to be maintained.
ﬁl ‘* Gannet,” * Batman,” and ** Fawkner.,”—The firing from 6in.
and machine-gun’s crews (of five men) will be carried out in the
same manner as for Victoria and d4fbert, TFull speed to be
maintained ’

¢ Nelson.”—Truck gun 64-pr. M.L.R. will be carried out with
the ship stationary, target at a fixed distance, six rounds per
gun, the prizes being awarded for rapidity and aceuracy. The
ship’s company will be formed into gun’s crews for the purpose of
competing, adhering, as far as possible, to the stationing in the
Mobilization Sheet.

X 4. T, Lhean fifefotrn foarged
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PART 1IL

GUNS AND MOUNTINGS.

7 %
> Y
DESCRIPTION O R RRETS.

The slides for the turret carriages are fixtures built into the
turret ; the slides are formed of two upright plates with a piece of
T iron riveted between them at top, the flange of which forms
the bearing surface of the carriage, and at the bottom they are
1 connected to the deck by angle-iron.

The training is effected by the revolution of the turret itself,

In order to admit of a sufficient number of men being employed,

{ the running in and out gear is worked by several winch handles
| outside the turret, while by means of a clutch the shaft of the
gear of one slide may be connected with that of the other, so that

1f necessary the winch handles at both sides of the turret (i.e., of

l both slides) may be applied to run back the same carriage. The

elevating gear consists of a train of gearing attached to the cascable

» of the gun. It can be worked by one man, and is adapted for use

with the axis of the gun at different heights.

The turret armour is 10 inches by the ports, and 9 inches else-
where ; it is secured by means of bolts and nuts to an oak
backing from 11inches to 9 inches thick. The backing is secured
to upright angle-irons round the turret. An inner lining is formed
of §-iron with a space of 10 inches from the backing fo prevent
sphaters from being driven into the tuwrret when struck by a
projectile.

Diameter of turret outside, 26ft. 6in.
Diameter of turret inside, 21ft. 5in.
Height outside from flaps, 5ft. 5-5in.

LN Height inside from deck to erown, 8ft. 8-5in.
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TCRRET SIGHTS.

Each turret has five ““man-holes,” one centre, two intermediate
and two wing. The centre and wing man-holes are fitted for a
fore-sight and a hind-sight. The sights are so adjusted that a
vertical plane through any pair of sights will be parallel to a
vertical plane passing through the axis of the gun and slide.
‘When the hind-sight is set at zero, and the ship on an even keel
the plane passing through the notch of the hind-sight and the tnI;
of the fore-sight is horizontal ; the sights ave also of sufficient
height to allow of the line of sight clearing the edge of the turret
when the hind-sight is at its maximum height.

Nore.—This description is retained, as these turret sights are
still kept in the Service as ““spare.” For a description of the
compound sights now in use, see page 5. .

THE 10-INCH M.L.R. GUN OF 18 TONS.
(MARK 1.)

.This gun consists of an “A” tube, a “B” tube, a breech coil
triple coil, trunnion-ring, a triple coil in front of the trunniong
welded together ; and cascable screw.

CONSTRUCTION.

. 1. The Inner Barrel. —This is a solid-ended tube of steel, which
is greatly increased in tensile strength by heating the roughly-
bored tube to the required temperature in a vertical furnace, and
then plunging it into a bath of rape oil, in which it is allowed to
cool or soak for about twelve hours. The tube then undergoes a
second boring, after which it is subjected to a hydraulic pressure
of 3% tons on the square inch, If no flaw is detected, the tube is
cogs1’cll‘(ilrec‘l safe and sound. » )

. The ‘“B” Tube.—This is composed of two singleand slig
taper coils united together. The }c)oils are made gand Weldggtg
the usual manner; the *“B” tube is shrunk on over the inner
barrel of steel.

3. The Breech-coil.—The breech-coil or jacket consists of a
triple coil, a “C” coil, and a trunnion-ring. The triple coil
consists of three concentric coils, each coil heing shorter than the
one it surround_s,‘and the middle one coiled in the reverse direction
so as to break joints. The triple coil is then placed in a furnace
for about ten hours, at the end of which time it is at welding heat
it is then placed under a powerful hammer, and the whole welded
together. The *“C” coil is a triple coil constrmcted in a similar

?
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manner, Thetrunnion-ring is made of slabs of iron, consecutively
welded together on the flattened end of a porter bar, and gradually
formed into a ring.

All these parts—breech-coil, ““C” coil, and trunnion-ring—
being prepared, the trunnion-ring is heated to redness and dropped
on to the shoulder of the breech-coil, and while the trunnion-ring
is hot the ““C” coil is dropped down upon the front of the breech
coil through the upper portion of the trunnion-ring which was left
projecting ; the trunnion-ring thus forms a band over the joint,
and in cooling contracts round both coils and grips them suffi-
ciently tight to allow of the whole mass being placed in a furnace,
where it is raised to a welding heat in about thirteen hours. The
mass is then quickly placed on its breech-end under a most
powerful hammer, and thoroughly welded; the body is then
turned in a very powerful lathe to the required shape, and rough
and fine bored ; the female thread for the cascable screw is then
cut, the jacket is subsequently heated for about ten hours, and
shrunk on to the inner steel barrel and “B” tube. )

4. The cascable screw is made of the best scrap-iron. The
operation of serewing it into the breech-coil requires great care, as
the front must bear evenly against the end of the steel barrel or
“A” tube ; one round of thread is turned off the end of cascable
screw, so that an annular space may be left there, which, in
connexion with a channel cut along the cascable screw and across
the thread, forms a gas escape, to give warning in case the “A”
tube should split at the end. ~ After the cascable screw has been
finally screwed in, a hole is drilled and tapped through the male
and female threads in a slanting direction on the left side, and a
plug is screwed in. The gun is then fine bored.

As a rule, a length of about two calibres is left unrifled for the
powder-chamber. The unrifled part should be as long as can be
allowed, provided that no air space is left between the smallest
charge used and the base of the projectile, as rifling tends to
weaken the tube, and the seat of the charge should be the strongest
part of the gun.

Two parallel lines are cut across the vent-field to indicate the
wmrifled part of the bore. Similar lines are engraved on the top
of the gun to denote the position of the centre of gravity.

On ti: left trunnion are the initials of the gun factory; the
register number of the gun, by which it is registeged in the
department, records the numeral signifying its pattern and the
vear of proof.

T
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10-INCH M.L.R. GUNS,

The nature of the material of the inner tube is stamped on the
face of the muzzle, as is also the number of the tube as entered in
the registry of manufacture.

These guns being mounted in turrets in the Victorian Navy,
(tihe velzit 1s placed on the right or left hand side as convenience

emands.

10-INCH M.L.R. MOUNTINGS.
Hypravric Pump.

On the outside bracket of each gun carriage is dttached a
reservoir, which is filled within two inches of the top with fresh
water; and the addition of a little soft soap or washing soda
w1(lil cause them to work well, and will keep the packing in good
ordef.

See the rams are close down before putting the liquid into the
reservoir.

To Raise'the Gun.

Shut off the stop-valve, ship levers on erank spindle, and by its
means the plunger is worked to and fro, being a double action
pump; at the end where the lever is forced down a vacuum is
created, and theliquid is drawn up through an inlet-valve into the
pump. At the opposite end the lever is up, and the liquid in the

ump is forced through a stop-valve into the copyer pipe leading
into the cylinders, under the rams, thus raising them with the
weight of the gun.
To Lower the Gun.

The stop-valve is loosened, which allows the liquid in the
cylinders to pass back through the copper pipe into the reservoir

NrprING LEVER

Is connected to an iron shaft passing through the brackets of the
carriage, on which are two eccentrics which work in the upper
part of a link, the lower part of which is connected to the lifting-
block, over which the endless chain passes. Underneath the
bottom plate of the carriage are fixed two sprocket-plates, having
six sprockets projecting downwards. On moving the lever, which
fits on to the end of the shaft, the eccentrics are turned, bringing
the lifting-block close up, so that the sprockets take into the links
of the endless chain and hold the gun for running in or out.

; 'l;he nipping lever is not to be let go until the compressor is set

aut.
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Lirrine LEVER

Is an iron shaft passing through the brackets of the carriage, and
has two eccentries fitted into two gun-metal rollers. By pulling
up the lever on the end of the shaft the eccentrics are turned in
the rollers, and the rear end of the carriage is raised up clear of
the slide, also placing the weight on the fore rollers. When
running the gun in or out, the lifting lever is to be let go before
setting taut the compressor, and at any time if the gun is going
out too fast.
COMPRESSOR.

Long flat bars are placed between the sides of theslide, and are
attached to the deck of the turret by means of a bolt passing
through their inner and outer ends, which allows motion to the
bars. Short plates of the same depth pass through, and are
attached to the lower part of the carriage. These plates fit into
the spaces between the bars attached to the turret deck, and the
whole can be tightly compressed together by means of short levers
(called rocking-levers) acting on the two outside plates in the
carriage, and are worked by means of a whecl and handle on the
outside end of the compressor-shaft, which passes through both
brackets of carriage. On the shaft are two male threads, also
two gun-metal cylinders, which have female threads, and two
lugs over which the eyes of the rocking-levers are attached. A
bolt passes through the centre of the rocking-levers and
through the ends of a saddle on the bottom plate of carriage;
the toes of the rocking-levers fit into two square bolts. By
turning the wheel on the end of compressor-shaft towards the
breech of the gun, the male thread on the shaft, working in
the female thread of the gnn-metal cylinders, draws them
outwards, forcing the toes of the rocking-levers inwards with
the bolts, which compresses bars and plates together and holds
the gun and carriage; turn the wheel towards the muzzle of the
gun, the gun-metal cylinders are drawn inwards on the shaft, the
bo}its are clear of the plates, and the gun is free to move on the
slide.

When firing full charges, the compressor is to be set up by a
lever supplied for that purpose. The compressor-bars should be
kept free from oil or grease.

A mark on the upper edge of the compressor-bars indicates
when the carriage is ¢ out.”
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NEW PATTERN B.L. GUNS.

The present class of breech-loading ordnance dates from 1880,
the system being known as that of the *“ Interrupted Screw.”

The earliest breech-loading guns of this nature did not affec
construction, though by use of the breech-lvading system it
became possible to improve the form of construction a good deal.
At the same period the manufacture of steel was brought to
great perfection, the result being the present all-steel method of
construction.

There are altogether five systems of construction, viz, :—

I Steel tubes, with wrought-iron hoops, E.O.0. (Elswick
Ordnance Construction),
1. The second pattern consists of steel tubes and wrought-
iron jackets, R.G.F. Ist (Royal Gun Factory).
11, Stgeldtube, with steel and wrought-iron coils, R.G.T.
nd. ‘
1v. Steel tube and steel coils, R.G.LF. 1st steel. '
v. Steel 1tubes, breech-piece, and steel hoops, R.G.F. 2nd
steel, '

For example of System I., the 6-inch 80-cwt. gun, the powder-
chamber is coned down at each end, so as to get'a small breech-
screw and the Elswick cup system of obturation.

For example of II., the 6-inch 8l-cwt. guns, the jacket is of
wrought-iron, the trunnions are welded on, and the steel tube is
much thicker. The powder-chamber is not coned at the breech
end with the Elswick cup system of obturation.

In III., which is the 92-inch 18-ton gun, Mark I., the inner
tube is of steel, with wrought-iron coils, and inner coils of mild
steel, with the cup system of obturation. Mark II. is the same,
but has the De Bange pad system of obturation.

In I'V., which is the 8-inch gun of 11 tons, Mark I. and II.,
the inner coil is of steel, with mild steel breech-coil, and the
trunnion-coil of forged steel is threaded to screw on to the
breech-coil. In this gun the powder-chamber is cylindrical.

|
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In V., which is a 6-inch gun of 84 cwt., Mark III., the
breech-screw closes into the breech-coil, and not into the inner
*“ A tubs, the object being to equalize the strain on the “A”
tube and breech-coils. }

The breech-piece is trepanned from a solid ingot of steel, and
outside the breech-piece are placed exterior hoops ; the trunnions
form a hoop, which is kept in place by a key-ring in two halves,
and over the key-ring is shrunk the *“C” hoops to keep the two
halves together.

In some cases the trunnion-coil is threaded, and a locking-ring
of gun-metal screwed on to keep it in place.

The 25-ton gun is of steel, the inner tube surrounded by steel
hoops, over the powder-chamber being a wire-coil of peculiar
construction.

The 43-ton B.L. gun is similar in construction to the 9-2-inch
gun, but has a key-ring-in two halves, the same as the 6-inch; in
System V.,

All the newer guns of the breech-loading system are what is
called chambered guns, the powder-chamber being much larger
than the bore, the object being to enable a very large charge to
be used, and to bring less strain on the gun, the fore end of the
chamber being coned down to meet the size of the bore.

Nore:—The B.L. guns of the Victorian navy are constructed
by Messrs. Armstrong, and Mitchell, of the Elswick Ordnance
Company ; the 8-inch guns of Victoria and Albert are similar in
construction to System IV.; the 6-inch guns to System V. but
have the trunnion-coil threaded, and a locking-ring of gun-metal.

DESCRIPTION OF 8-INCH B.L. GUNS.
(Mounted in * Victoria” and *“ Albert.”)

This gun is made of steel, in ten parts; the inner tube being of
solid steel, bored out to the required calibre, and is the full length
of the gun (except the breech-block). Over the inner end is
placed the inner breech-coil, which terminates in front of the
trunnions; three small coils or jackets are in rear of the trunnion-
ring, and form the outer breech-coil or jacket. The breech-block
closes into the breech-coil or jacket, and not into the inner tube,
and is of solid steel, and fitted to close on the interrupted-screw
principle. To the front end is fitted a disc and obturator (see

J
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90 8-INCH B.L. GUNS,

page 108), and vent-bolt. At the rear end is fitted the firing
hammer. The vent-bolt is recessed at the rear end for the
reception of the primer.

A steel band is fitted over the rear end of the gun to carry the
elevating gear, and it also strengthens the gun.

The gun is rifled, on the polygroove system, with 83 grooves,
and a spiral increasing twist of from 1 in 100 calibres at the breech
to 1 in 40 at 10°8 inches from the muzzle, the remainder a uniform
twist of 1 in 40.

The gun is vented axially, and has a central firing arrangement
placed in the centre of the breech-block, which is of steel, and
called the “ needle-holder;” and it is also fitted with an inter-
rupted screw, by which it is fixed in its position in the breech-
block, a small stud on one side guiding it in place through a
groove. To secure it when in position, it is turned to the left 60°
by means of the handles, and the stud prevents it from coming
out. For mechanical firing, the needle-holder contains a steel
needle, which ig free to travel forward a fixed distance, and when
struck by the hammer it returns to its normal position by the
pressure of a spiral spring placed between a shoulder formed in the
adaptor and collar, in the front end of the needle-holder. The
rear face of the collar rests against a shoulder in the needle-
holder, which prevents the needle falling out. The adaptor* is
fixed into the front end of the needle-holder, and is fitted with
claws to hold the base disc of the primer in such a position that
when the needle-holder is inserted in the gun the primer fits
accurately into its chamber in the vent-bolt.

For electric firing, the needle is removed from the needle-
holder, and the front end is fitted with an electrical adaptor,
slotted on one side to facilitate the insertion of the primer, with
the wires attached into the needle-holder.

The firing hammer is of bell-erank form, and secured to the
rear end of the breech-block with a pin and split-spring; to its
shorter arm the firing lanyard is hooked; the longer arm carries
the head, a projection which comes intc contact with the needle
when the lanyard is pulled.

* A new pattern “ad:ptor” is now being brought forward (7/90), and
which will probubly supersede the present one, The primer fits into the
adaptor, which constitutes a collar.  The adaptor is detachable from the
needle-holder, and is secured to the head of the needle-holder by a bayonet
joint and spring. The same adaptor is used for electric firing.

]

&

8-INCH B.L. GUNS, 91

The front end of the breech-block is fitted with a steel disc and
obturator, which is secnred in position by means of the vent-bolt.
The steel disc has a flat surface, which is placed next to the
breech-block, the other side being slightly curved, and fits against
the flat side of the nbturator. The disc is also marked to prevent
its being put on the wrong way; flat face next to breech-block.
{See description of obturator, page 108). .

Secured to the rear end of the gun is a metal breech-ring, to
which is fitted the mechanism for opening and closing the breech.
The carrier or platform is hinged to the breech-ring, with pin,
washer, and keep-pin, and is kept in position by lever-catches and
springs. On the breech-block being withdrawn, the catch acts
automatically, and when the block is clear of the gun the carrier
is unhooked from the breech-ring, and swings clear of the breech
of the gun. Another spring and catch keeps the breech-block in
position while loading. or steady if the ship has much motion.

After the loading is completed, the carrier is brought up to the

un and kept in position by the clip retaining-lever, which hooks
on to the breech-ring. At the same moment the pressure on the
tumbler-arm causes the withdrawal of the catch which holds the
breech-block on the carrier ; the breech-block is then pushed into
the gun, and the locking-lever turned down to the left throngh
an angle of 45° till the bracket on the end of breech-block comes
in contact with a stop on the breech-ring. 'T'he lever is then
turned down, which causes the cam on the buss to lock itself into
a recess in the rear face of the gun, and prevents any movement
of the breech-block at the moment of firing. .

Should there be any difficulty in putting the locking-lever
down by hand, the small tube-lever {(with hook used for extract-
ing the needle-holder} will give ample power.

The tube-lever can also be used for starting the breech-block
after firing, should it become necessary in unscrewing. .

‘When the breech block has been unscrewed after firing, it can
be started when withdrawing it from the gun by turning down
the locking-lever when the cam on the boss bears against the face
of the gun.

SAFETY-ARRANGEMENTS.

A safety-arrangement is provided which prevents the gun from
being fired until the breech block is propeily closed, and the
needle-holder is in its proper position. This arrangement consists

s B i R e
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92 8-INCH B.L. GUNS.

of a bell-crank lever and a sliding-guard, which are attached to
the breech-screw in such a manner that the upper arm is acted
upon by the stud on the boss of the locking-lever.

When the breech is open, the sliding-guard attached to the bell-
crank lever is in such a position that the projection on the head
of the firing-hammer will strike it if an attempt is made to fire the
gun, and the hammer will then be prevented from striking the
needle in the needle-holder,

The rear face of the needle-holder is formed with a projecting
rim, slotted away in one place to the width of the shank of the
hammer ; this acts as an additional safety-arrangement, and pre-
vents the hamner striking the needle except when the needle-
holder is secured in proper firing position.

When the breech-block is moved into proper position for firing,
and the locking-lever has been turned down so as to lock the
hreech-screw, a projecting stud on the boss of the lever engages
the upper arm of the hell-crank lever, and raises the sliding-gnard
out of reach of the hammer, which is then free to strike the
head of the needle.

SIGHTING.

The gun is fitted for sights on both sides, the tangent scales (or
side sights) being graduated up to 12°, and marked in distance of
yards for full and reduced charges, the former up to 7,700 yards,
the latter 7,000 yards ; each sight is fitted with a deflection scale
marked to 3° each way, in divisions of 5’ on the rear face. The
tangent scale is inclined to an angle of 1° 30’ to the left of the
vertical, to compensate for deviation of projectile due to the twist
of rifling. :

For use of deflection scale, see pp. 61 and 62.
THE TrRUNNION SIGHTS.

These sights consist of a steel pillar, with a gun-metal socket
and collar; the top of the sight is hog-backed, the socket per-
manently fixed in the gun, and the pillar and collar each lock into
it with a bayonet joint, so that when once the sight is fixed in its
true position it cannot be moved without first raising the collar
ard turning the pillar round a quarter of a circle.
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THE CARRIAGE AND SLIDE.

The carriage is made of wrought-iron, and is mounted on pes-
manent rollers. It is fitted with frictional elevating gear on the
left, and a self-acting recoil-press. The carriage admits of 13° ele-

~ vation and 5° depression.

The slide is of wrought-iron, and the surface on which the
carriage runs is placed at an angle of 4°, which is sufficient to
cause the gun to run out of itself when the by-pass valve is
opened. It is held by a front pivot, and fitted with training and
running-in gear, worked by means of winches at the rear end of
the slide. :

The training gear consists of a worm-shaft at the rear part of
the slide, and gears into a worin-wheel attached to the training-
shaft, which works a pinion in the training-rack in the deck. The
slide can be trained 25° each way in the Albert, 16° each way
in the Victoria.

ErevaTivg GEAR.

The elevating gear 1s fitted on the left of the carriage, and is
worked by means of a hand wheel, bolted on a spindle, passing
through the carriage cheek, and having a pinion formed on it out-
side, which works the spur (orcone) wheel. This wheel is carried
on a spindle, but is free to rotate on it. The outer face has aconed
recess, into which is fitted a metal cone. The part of the spindle
earrying the cone is hexagonal, and the cone consequently rotates
with it. The spindle passes through a bush fixed in the cheek of
the carriage, and has on its inner end a pinion, which engages the
elevating arc fixed to the side of the gun. A dished spring is
placed on the spindle next the cone. The outer end of the spindle
1s screwed for the nut, which forces the dished spring against the
face of the cone.

This causes sufficient friction between the spur (or cone) wheel
and the cone to elevate or depress the gun, but will allow the
pinion-spindle and cone to revolve without putting all the gear in
motion.

A friction brake is provided for holding the spur-wheel when
the requisite elevation or depression is given, the rubbing pieces
being forced up against the face of the spur-wheel by moving the
handle of the clamp. .
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RUNNING-IN (GEAR.

For running the gun in, the winch handles are shipped on the
pinion-spindles of the winches for running in, on the sides of the
slide; tackles are then hooked to the front loops of the carriage
and the rear loops of the slide, and the falls passed over the V
pulleys on the winches; the gun can then be run in and out quite
easily.

SECURING GGEAR.

In the Victoria the gun is secured by meansof chains to the
deck, the front chains-being secured to a band round the muzzle
of the gun, and the rear chains to a half-band on the breech end
of the gun.

The carriage must be run in until the buffers are against the
brackets on the slide; the securing chains are then set up, the
slide is farther secured by shores of wood. Clip plates are placed
at the fore part, which engage a clip racer, and prevent the slide
from tipping. The ‘ by-pass” valve should be closed.

In the Albert the securing chains are of the “ side ” pattern.,

RACERs.

The racers are of gun-metal, and are secured to the deck by
means of gun-metal coach screws, except the joints, where
galvanized bolts are provided, to go through the deck. .

Care must be taken that the racers are laid very level, in one
plane, and well bedded.

WEIGHT.
tons. cwt. qr. Ibs.
Carriages, with recoil cylinder and rod... .. 3 8 20
Slide ...2 11 00
Racers, racks, and deck fittings .0 9 07
Total ... i .. 6 8 27

In order to preserve the carriage in working order, the axles,
spindles, pinions, and all bearings must be kept clear of clotted
o1l and rust, and well lubricated. Should the carriage have been
stationary for any length of time before practice is carried out,
the gun should be run in and out.

ELECTRIC-FIRING GEAR.
A description will be found in Victorian Torpedo Manual. 1889,

. csmmen, L
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8-1NcH RErcorn CYLINDER.

The recoil cylinder is made of steel, and is fixed to, and recoils
with, the carriage. Passing through the cylinder is a piston-rod
which is attached to the slide at the front and rear. On the centre
of therod is a piston fitted with a recoil-valve Ioaded by means of
a strong spiral spring which is screwed up and compressed to the
required amount by the nut. The front and rear ends of the
cylinder are connected by a pipe, fitted with a ‘¢ by-pass” valve
(on the left of the carriage.)

The cylinder is provided with a filling hole and drain hole,
which are closed by screw plugs.

It is also fitted with an air cock.

Nore.—1If the piston is taken to pieces, great care must be
taken to refix the nuts into their correct positions, and replace the
set screws.  The lift allowed for the valve is only "0247 inches,
and an error in replacing these nuts may be serious.

The pistons are packed by the screwed rings.

Action of the Recoil Cylinder.

‘When the gun recoils, the water in the front end of the cylinder
is forced through the holes in the piston against the resistance
offered by the valve and passes to the other side of the piston,
thus absorbing the force of recoil. As soon as the recoil is over.
come the water flows along the pipe from the rear through the
‘“ by-pass” valve into the front of the cylinder, thus allowing the
gun to run out automatically.

The carriage is then ready for firing without any attention being
required. If the gun is required to remain in at the end of recoil,
the ‘“ by-pass” valve should be closed before firing, by reversing
the handle from the front to the rear.

Filling the Recoil Cylinder. .
With the gun at extreme recoil, open the “by-pass ” valve and
remove the air plug, then pour in the liquid at the filling hole in
the rear end of the cylinder, until it overflows at the front end,
after which replace the plug in the fore end, and continue pouring
until the cylinder is full, then allow the carriage to run out, when
it will be ready for firing,
The liquid recommended to be used in the recoil cylinder is
oon oil, such as is used in the British service. Any pure oil
will however answer, or failing oil, distilled water, or a mixture
of glycerine and distilled water.
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DESCRIPTION OF 6INCH B.L. GUN OF 4 TONS.
Mocwtnd in * Vietoria,” “Albert,”. “Gunnet,” * Batman,”’ and
A “ Fawkner.” : y
m———c

. /ﬁf :
This gun differs in construction from the 8-inch n, not béing

g Dade in 50 many parts, but its general principles are the saine,

¢ It is built up of steel hoops or jackets, except the trunnion-
- jacket, which is of wrought-iron, Tt is in seven parts, namely,

the inner tube of steel, over the breech end of which is placed an
inner breech-coil, extending as far as the centre of the trunnjen-
ring, and met by another coil in front of the trunnions; over this
is placed the trunnion-ring (or coil), and buts against a shoulder
on the inner coils; the front end of the trunnion-ring is threaded
and a metal locking-ring is screwed on, which keeps the trunnion-
coil from shifting ; in front of the trunnions is another coil, being
let into it and secured; over the rear end is placed ‘the outer
breech-coil, and, with the breech-block, completes the gun.
Round the powder-chamber is placed a wrought-iron band to
carry the elevating gear, and this also strengthens the gun.

The system of breech-closing is the same as the 8-inch-gun,
except that the lever is turned to the left 60° in locking, y

DESCRIPTION OF 6-INCH B.L. VAVASSEUR
MOUNTINGS.

The carriage is on the hydraulic system, and is of steel, with a
forged steel recoil cylinder fitted on each side, It is fitted with
bearings for the gun trunnions, and with frictional elevating gear
on the left side, -

The gun issecured by metal cap-squares, which slide in grooves,
and are retained in position by steel pins, .

The carriage admits of 20° elevation and 7° depression.

S1inE.

The slide is of the central-pivot type. It is fitted with east-iron
front and rear rollers, which run on a steel racer cast. oirthe pivot
plate. Tt is also fitted with rollers on the upper surface of the
cheeks which carry the carriage.  Clips are fixed on*the roller-
brackets, which engage the racer to prevent the slide from:
tipping.

A steel shield 14 inches thick is bolted to the front of the slide,
to protect the men from machine-gun bullets and splinters of
shell. ;
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RUNNING-IN GEAR.

ear is fitted on the left side, and consists of a screw-shaft,
. .l:cl:]ﬁ gasses through a guide-bracket fixed on the carriage.
On the bracket is hinged a screwed flap, which is engaged to
shaft by forcing its thread into that of the shaft by means of
the iron lever. It will then remain in gear while the carriage is
run in. The screw-shaft is worked by means of winch gear at the
rear end of the slide. The screw-flap must be out of gear before
the gun is fired.
TrAINING GEAR.

The training gear is worked by means of winch handles at each

3 he slide. . . ]
ndOenOffurzsing these handles the pinions engage intermediate
wheels, which gear into similar wheels keyed on the worm-shaft,
"Fhe worm is keyed on the shaft, and engages the training-rack

fitted on the pivot-plate.

Txr Friorion GEAR.

" is attached to the clamping nut, which is screwed on
to’giilé%vg; 1:}12 shatt. This bush is prevented fromrevolving by
means of a key, which engages the base-plate of the slide.

Action o THE FRICTION LEVER.

ing raised the nut is screwed outwards and jams
aggi?lsgl iﬁzvfgvgfaeer f\’r/hee], thus forcing the worm-shaft outwards
until the worm jams against the bed-plate. This causes sufficient
friction to prevent the carriage taking chargeif the winch-handle
should be left when the ship is rolling.

ELEvATING GEAR,

ion is obtained by a shaft, with hand-wheel transmitting
nfgg;attlgxl}oifg%ba Wormyamd worm-wheel to a spindle pinion,
which gears into the steel graduated arc. it
. The worm-wheel and the spl_ndle-plmon are connected by a
sewiés of friction-plates, the friction between which isregulated by
a nut and spring washer, so as to allow sufficient slip, and prevent
to the gear from concussion in firing. L
The shaft is fixed to the slide by the bracket, and allows the
4 wvorm taslide along it on recoil to the groove, which marks the

-y
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limit of extreme anfe recail. The hand-wheel remains st

thus enat ationary,

gun to be laid and fired simultansou:
& e la sly.
talle pointer indicates tl i
: :ng : duated fice he degrees of elevation and
13 checked by tension and com i i
1 i | ] ] 1 pression buff
e fpgn;ft‘ﬁ tlc))yk : p;ﬁe with suitable valves, to coztsi‘(;i,hé}clg
renaing ep the gun in at the end of i

The right hydraulic buffer is in tensi e pi
fixed to the front of the slialel;s tllile Ulzljbmn, s s piston-od

fixed t heing A
its piston-rod fixed to the rear part of éliljg.ng 0 CompresiiR, U

Varve Box.

vayll;}g.} valve box is fitted with a non-return valve and a by-pass”
gu?;:roeuz;rea rEdWO Porisﬂ in e‘ach piston, which are open when the
g s on, anc ag}tle gllcuduahxldoagd during recoil by means of a
Iotary vaive « I .g ace of the piston, which is turned by two
e g in rifled grooves in the luffers. By this means the
in-the buffers'is kept nearly constant during recoil.

AcrioN oF REcorr. BUFFERs.
Durin i ropi i
displaces part of tho fuif, winch f s preo,ohtoring, the buffr
: h » which flows throu i
Siosr;g:i\gldn vzlvehmto the space in the rigl%t bu%gﬁifléaigtﬁ:
piston-rod. d't the end of recoil the running-out valve being non-
e {V}gzzrl?ia;??r}{ c]oses, atl;ld prevents the backward flow of the
D : y return through the ““by-pass”
ri;%}{ glll(géfgartl}ée “by-pémgf” \:alvoe the ﬂuic}{’ svil] re‘r’r?;;l? in the
A revent its piston-red enteri ini
theBcamiage 2 onI;ei o(ief its piston-rod entering, thus retaining
y means of the ““by-pass” v
trolled. sy
The running-out valve is loaded :
] e
of which can be regulated to cou
of tThe carriage when the ship is rol
Nore.—Two volute-spring buffe

w2

v the running out can be con-

steel springs, the pressure
¢t any running-in tendency

re fixed to the front of slide.

ELECTRIC-FIRING GFEAR.

A description will be found in Victorian Torpedo Manual, 1889,

12%-PR. B.L. GUNS.

DESCRIPTION OF THE 125-PR. B.L. GUN.

The * A” tube is a solid ingot of steel, highly tempered, and
bored out to a diameter of 3 inches, and is the full length of the
bore of the gun, viz., 6ft. 9in. ; itis then turned down on the
outside till the thickness of the tube is 1'25 inches at the muzzle
and 2 inches at the breech. The breech end is then bored out to
490 inches in diameter, which gradually decreases till the
diameter of the bore is reached, viz., 3 inches at a distance of 13}
inches from the breech end, thus forming the powder-chamber ;
the rear end of this is further coned out for a distance of 3 inches
to form a seating for the obturating pad.

The trunnion-jacket is prepared of forged steel, and shrunk into
position ; the front end is then tapered down to nothing, itis1
inch in thickness and 18 inches in length.

The breech-coil is prepared of coiled steel, and shrunk into
position ; the fore end of it overlaps the trunnion-jacket ‘5 of an
inch, and the rear end is flanged down on to the rear end of the
¢ A” tube ; the breech end of the gun is turned down for the
breech-ring to be fixed in flush, forming the rear face of the gun.
The coil is 2 inches thick and 15 inches in length.

The breech-ring is a gun-metal casting, and is secured to the
rear face of the gun with five screw bolts; on its right side is &
bracket for the platform, and a slot for the reception of the
tangent scale, and on the left there are two recesses for the
reception of the elevating-arc axles, and in rear on the lower side
is a steel catch for retaining the platform in position when it is
close up to the gun ; there are also two stops, which prevent the
locking-lever being moved beyond the required angle ; the slot in
the rear face of the gun is for tha boss on the locking-lever to fit
into when the breech is properly closed.

- The platform, which is a gun-metal casting, is attached to the
breech-ring by means of a joint bolt, and on its underneath side
is fitted the platform catch, which is a lever pivoted nearly in its
centre ; the front end is turned down so as to form a grip, and
just in rear of this there is a projection upwards in which a
recess is fitted to contain a stud, around which is placed a spiral
spring which always has a tendency to keep the catch down; in
rear of the pivot is a knuckle on the lever, which passes through
the platform, and is acted on by the projection in the slot on the
breech-block, which bears the rear end down and frees the catch,
and allows the platform to come to therear and swing to the right

H 2
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to the loading position. Should the platfor i i
at any time after the breech-block is vr;ithdrafgvnr,egizlcg s}ﬁztéﬁﬁarg
gfl C%}teelefg hand (11}111 the_lltlaver under the rear end of the platforrlirll
ar down ; ;
to’fﬁ-m% o ;ightf will free the catch, and allow the platform
e breech-block is of forged steel, and is
gauge, and threaded with a Teft-handed threagugﬁihdioswtr;lhto
divided into three sectlons (the rear end of the * A” tube T
enlarged and fitted with a corresponding divided thread intlg
which the breech-block locks); it is then pierced through the
centre; the hole is of two sizes, the smallest being ingfront
forming a shoulder in the centre ; on the rear face of the block is
fixed a gun-metal casting, through the centre of which is & hole to
correspond with the hole in the block. Across the face of it i
handle by which the block is worked, and on its upper side i: a
bracket for the locking-lever, which is connected by a joint bolta
and has a cam on the boss which fits into a slot in the rear face of
the gun, thereby locking the block in the firing position ; thi
lever is kept up by means of a spiral spring and stud, which o
acted upon by the lever being forcibly pulled up or down are
To close the breech, bring the platform close up to i;he n
and free the catch and push the breech-block close in : then %:Jlr ,
tihs, locking-lever over to the stop on the left through a0 an le Iilr'
60°; then turn the lever down, thus locking the breech Wit%l tl?
cam on the boss in the slot in the rear face of the gun, whi I?
prevents the breech-block moving when the gun is fired. °
N To open the breech, raise the locking-lever till the cam on the
oss is free from slot in the gun, then bring the lever pe .
gfn(}(lcular, i:]hus unscrewing the breech-block; then dra.wg:hre_
h golft. on to the platform, free the catch and swing it-round to the
Should there at any time be any difficulty in putti i
lever down by hand, the small tube-lever leppIpiedtg)lléir gl?:tlf))gll'{ url)ge-
will give ample power. The tube-lever can also be used in stpart
ing the breech-screw after firing, should this action be founci
hecessary .in unscrewing. When the breech-screw has been
?nscrewed after firing, it ecan be started when withdrawing it
1rlom the gun by bearmg down on the locking-lever, thus causin
the cam on the boss to bear against the face of the gun ang
gxel;%lmg the 1})1100%:1 1{)0 1t{he rear. In firing, the threads of the
eech-screw shou e kept pro E
i r lionlfabe Pt properly clean and free from dust or
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The gun is sighted on the right side, and is provided with two
sights, viz., one tangent scale of steel, graduated up to 15°, with
head forged solid, and is fitted with a bronze sliding-leaf marked
in tens of minutes for deflection up to 1° on either side. Thisleaf
is fitted with a milled-edge thumbscrew for elamping. It has a
V-shaped notch for rough laying, and is pierced with a small hole
for fine-sighting at long ranges.

The trunnion-sight consists of a pillar, collar, and socket of gun-
metal; the socket is permanently fixed in the gun.. The pillar is
screwed into the socket, and prevented from leaving its true
position by the collar, which is sliding, and fitted with a key which
drops into a recess in the socket., The head of the pillar is
eylindrical, and bored horizontally to receive a bush, on which are
fixed cross wires, thus forming a reading window for use with
the small hole in the deflection-leaf when fine-laying is needed.
Above the cylindrical window the pillar terminates in a hog-
loacfked sight, for use with the V-shaped notch on the deflection-

eaf.

The bush carrying the cross wires is removable, being held in
jts position in the pillar with a screw with part of the head filed
off.  Spare bushes are carried, and should the wires become
damaged the bush can be replaced.

The gun is rifled with 10 flat grooves, at equal distances apart.
The rifling is spiral, inereasing from 1 turn in 100 calibres ab
breech to 1 turn in 30 calibres at 7-5 from the muzzle, the
remainder uniform, 1 in 30, Length of rifling, 5ft. 7°5in.

Venting.—The gun is vented vertically, being fitted with a
removable steel vent, held in position by a nut on the top of the
gun. A copper washer, which acts as a gas-check, is placed
between the head of the vent and the bore of the gun., When
the vent-channel becomes worn by firing, it should be removed,
and replaced by another, before the channel has become so
much enlarged as to allow the gas to act upon the metal of the
gun. The lower part of the vent-channel is contracted where the

t wear takes place. The operation of removing the vent
18 performed by unscrewing the nut, when the vent will fall into
the chamber of the gun. On being withdrawn, a new vent and
copper washer is inserted from the Inside, and seeured by the nut.
Two spare vents are supplied with each gun.
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DESCRIPTION OF 9-PR. B.L. GUN (5 CWT.)

The ““A” tube is a solid ingot of steel, highly tempered, and
bored out to 26 inches in diameter, and is the full length of the
bore of the gun, viz., 6ft. 3in. It is then turned down on the
outside till the thickness of the tube varies from *75 of an inch
at the muzzle to 1'25 at the breech, having a series of shoulders
formed on the outside to form butts for the coils and jackets to be
set into. The breech end is then bored out to 8'55 in diameter,
which gradually decreases till the diameter of the bore is reached,
26 inches, at 10°7 inches from the breech end, thus forming the
powder-chamber. The rear end of this is further coned out for a
distance of 1'5 inches to form a seating for the obturating pad,
and also to facilitate loading.

The inner jacket is prepared of coiled steel to gauge, and
shrunk into position on the first shoulder of the A ” tube, being
put on from the front. The front end of this jacket is recessed
for 25 of an inch for the reception of the inner edge of the
trunnion-ring. It is 1-1 inch in thickness, and is 865 in length,

The trunnion-ring is prepared from forged steel to gauge, and
shrunk into position in front of inner jacket on to the second
shoulder. The rear end is set into the inner jacket for 25 of an
inch, and the front edge is recessed for ‘25 of an inch for the
reception of the outer jacket. It is 1inch thick, except in line
with trunnions and shoulder, and is 5'25 inches long, and is
recﬁssed on the right side for the reception of the trunnion-
sight.

The outer jacket is prepared of coiled steel to gauge, and shrunk
into position in front of the trunnion-ring, which overlaps the rear
end for 25 of an inch, its front end being turned down fo nothing,
It averages 1 inch in thickness, and is 1075 inches long.

The breech-coil is prepared of coiled steel, and shrunk into
position, being recessed at both ends. The front recess allows
the coil to overlap the inner jacket 25 of an inch, and the rear
recess allows the breech-ring to be set into it for *25 of an inch:
Its thickness is 1'3 inch, and it is 1112 inches in length, the front
and rear ends being rounded off. :

The breech-ring is a gun-metal casting, similar to 124-pr., but
that it extends along the *“ A tube for 3'95 inches, and the front
edge is set into the breech-coil '25 of an inch.

Remainder as for 124-pr., except rifling.

121-PR. AND 9-PR. MOUNTINGS. lvo

is rifled with 16 flat grooves, at equal distances
ap'-a[w‘xl‘lt‘? g’%ﬁe rifling is spiral, increasing from 1 turnin 100 calibres
st the breech to 1 turn in 33 at $ inches from the muzzle, the
remainder 1 in 35.

DESCRIPTION OF 124-PR. AND 9-PR. MOUNTINGS.

aval carriage is made of wrought-iron, single plated, and
co{gs},;:trsl of two brickets, bottom plate, transom, and rear stays.
Thé brackets are fitted with brass trunnion bearings and breeching
bushes, and are connected together by the bottom plate, trans%m,
and rear stays. Under the bottom plate is fitted the guides
(angle iron), one on_either side, which are to keep the cmn%igle
running parallel with the slide. The clips are bolted on at_d e
front and rear of the bottom plates, passing through the guides.
These clips are to prevent the carriage jumping. The carriage is
also fitted with iron cap-squares, and cap-square keys.

i i i i f an arc
Elevating gear is fitted on the left side, and consists o
with teeth %ngits front edge, and is fixed to the gun by means of
two elevating pivots that screw into the recesses in the breech-
ring on the gun. et brack "
A gun-metal bush is bolted to the outside of the le racket,
which has formed on its outer end a male screw thread on which
the clamp-lever works.

levating-spindle is passed through the bush from in out,

a,n'ghgne its inngerpend is forged a pinion, which gears into the
elevating-arc. The spindle is made hexagonal for a portion of its
length after it has passed through the bush, and upon this part is
fitted a steel friction cone. The elevating hand-wheel is bored to
fit the cone, and is forced on to it by the pressure of the dished
steel spring, which is compressed by means of the nut screwed on
t0 the extremity of the spindles. This causes sufficient friction
between the hand-wheel and the cone to allow .of the gun being
depressed, but permits the pinion-spindle and cone to revolye when
the gun is fired without setting the hand-wheel in motion, and
thus overstraining the gear. The elevating gear is clamped into
position when the requisite elevation or depression has been given
by moving the clamp-lever, the head of which is forced up a,gam};sf,
the back of the steel cone by its travel on the screwed part of the
bush. :
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The slide is made of wrought-iron girders, connected together
by plates and angle-irons, and is fitted at the front and rear with
wood blocks on the under side, which bear on the deck ; the
upper surface of the slide on which the carriage rests is placed at
an angle of 5°, which allows the gun to berun in or out very easily.
It is mounted on a front pivot, and trained by means of rope-
tackles and handspikes.

CoMPRESSOR GEAR.

There are two compressor-plates on each side of the carriage
carried by brackets fixed outside the brackets of the carriage, and
one compressor-bar and wood-filling on either side of the slide
girder. These engage each other alternately, and are clamped
together by means of 2 bolt passing through the carriage and the
plates, having on its left extremity 2 head and threaded at the
right extremity for nut, which is furnished with a lever for
tightening it up against the plates, thereby setting up sufficient
friction to regulate the recoil. Care must be taken to adjust the
compression to suit the varying condition of the bars, so that as
long a recoil as is consistent with safety may be secured. This
will prevent the gear being unduly strained. The compressor-
bars must on no account be oiled, and, if wet, fine sand or ashes
should be sprinkled over them 5 the friction will be more regular
and effective if the plates are slightly rusty. The gear should
never be left unclamped when firing, as there is no self-acting
arrangement - provided for clamping it; and the carriage and
slide would be severely strained should the full energy of recoil

be allowed to drive the carriage against the spring-buffers at the
rear of the slide,

TRAINING GEAR.

The gun is trained by means of tackles hooked to holts at the
rear end of slide, and to bolts on the ship’s side. Hand-spikes
are used to assist the tackles if found necessary,

RuNNING-IN AND 0UT GEAR,

To run the gun in, the side ropes are hooked to the bolts at the
rear end of slide, and Passed over a sheave carried on the outer
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bolts on the fore end of slide, then as for run in. The com-
p:es:m- is always to be eased before the side ropes are hauled
upon. :

SECURING GEAR.

ide is secured by means of flaps dropped over pivot bolts
ﬁxfgigléﬁg geck. The)i’iaps are fixed to the front and rear of the
slide. The carriage is secured to the slide by clamping the 0011111-
pressor, and the gun is secured to the carriage by cla.mpxrtx)g the
elevating gear. The whole is further secured to the deck by the
securing chains, which hook over the cap-squares, and are
shackled to bolts screwed into the deck for that purpose. The
chains are set taut by means of a screw purchase.

WereHTS oF 123-PR. MoUNTING.

Cwt, gqrs. Ibs.
‘Weight of carriage, complete e 4 % 13
Weight of slide, complete .. b
Total ... “ 9 1 21

Weight of gun, carriage, and slide, complete 17 1 21

WEIGHTS OF 9-PR. MOUNTING,

Cwt. qrs. 1bs.
Weight of carriage, complete g g li
Weight of slide ...

Total ... .. 6 1 16
“Weight of gun, carriage, and slide, complete 11 1 16

i ide 1 i dition
In order to preserve the carriage and slide in working con ,
the axles, spigdles, and pinion, and all bearings, must be kept

clear of clotted oil and rust, and be well lubricated. Should the-

i i i before

iage have been stationary for any length of time {
::-gcti%e is carried out, it should be run in and out, and t.lie
compressor clamp lever worked backwards and forwards Wl];l%
the carriage is in motion to clear away any excess of rust tha
may have been formed.
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GENERAL INSTRUCTIONS FOR B.L. GUNS.

The guns should, as far as possible, be examined regularly
by a properly instructed officer after firing every 50 rounds with
projectiles.

The bores of guns from which practice is carried on should be
kept slightly oiled to prevent rusting. At the close of each day’s
practice they should accordingly be washed and slightly depressed,
and, as soon-ag dry, oiled with a sponge, the muzzles being then
closed with tompions.

hen guns are not likely to be used for some length of time,
the whole of the sights, the obturator cup, vent-bolt, and firing
hammer should be removed and kept in store, the holes in the
guns being filled with a plug of greased tow to keep out water
and dirt. These plugs can be readily removed when it is required
to fit the sights, &c., to the guns, and particular attention should
be paid to the prevention of rust or grit accumulating in the sight
recesses, &c.

The sights and other fittings should be kept clean, free from
grit, and oiled ; the sliding-leaf and elevating-nut of the tangent
scales, ag well as the collars of the centre, fore, and trunnion
sights, should have free play. )

The exposed portions of the sights are bronzed if made of gun
metal, and blued if of steel. This is done to preserve them from
corrosion, and on no account are these parts to be burnished or
cleaned in such a manner as to remove the bronzing or blueing.

The bore and all working parts must at all times be kept slightly
oiled, and perfectly free from rust.

During firing, the male and female screws of the breech must
be kept perfectly clean, and free from dirt, and should be washed
well with soft soap and water, or well greased with a mixture of
lard oil and tallow. . .

PRESERVATION OF GUNS, CARRIAGES, AND PROJECTILES.

The following General Orders have been issued to the Per-
manent Naval Force of Victoria :—
General Order No. 55, of 14th April, 1890.
The Fleet Engineer, Gunnery Officer, and Chief Gunner in
charge of stores are to examine, every twelve months—or oftener
if desirable~—the guns and carriages appropriated to the Vietorian

, a report duly signed by them being f}}lished to the Naval P
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The annual examination is to take place as soon as convenient
after the Easter cruise of each year.
S e

General Order No. 58, of Tth May, 1890.

Attention is called to Articles 808, &c., pages 820 to 322 of
Queen’s Regulations and Admiralty Instructions of 1887, relative
to the preservation of guns, carriages, and projectiles, of which
the following General Order {88 Précis -— . . .

Guns.—The only part of a gun which may be bright polished is
the face of the piede. In B.L. guns, especially, no part of the
breech mechanism must be bright polished. If supplied bright,
it is to be kept clean by the careful use of oil only. If required
to remain for a time without being cleaned, it is to be coated with
white lead and tallow as usual. The bores should be kept abso-
lutely clean and free from rust, and nothing should be kept in
them when unloaded except the tompion. ) .

Carriages and Slides.—No portion of the fixed parts are ever
to be burnished or kept bright. . .

The whole of the working parts of the carriages and slides,
especially of the compressor and running-in gear, are o be kept
in a state of thorough efficiency. Running-in chains should be
well cleaned and oiled at least once a week and the whole of the
compressor gear should be taken apart and thoroughly cleaned
onee a month. No working part, bearing, or screw-thread is ever
to. be bright polished, and all such parts as are supplied bright
are to be kept clean by the careful use of oil only. )

If required to remain for a time without being cleaned, they
should be coated with a mixture of white lead and tallow as usual.
. Slides should be lifted every six months or oftener (where
possible), and the under and interior surfaces of slides and
carriages carefully cleaned, all rust being removed by scraping,
as the process of corrosion is mot stayed by painting over rusty
surfaces. Wherever the iron is exposed, it should be repainted.

Valves of recoil presses, of hydraulic gun-mountings, should be
examined once a quarter, and a notation as to their condition
entered in the Engine-room Register. .

Projectiles.—Colour and marking should be retained as usual.
Studs should be preserved from injury, so that the original form
of the loading and driving edges may be maintained, and that
they are kept. free from paint,_ . X

Projectiles are not to be polished with brick or other substance
likely to wear away the metal.

GENERAL INSTRUCTIONS FOR B.L. GUNS.




108 OBTURATORS.

OBTURATORS.

THE ELSWICK CUP.
(For 8-inch or 6-inch B.L. Guns.) . .

The system of obturation adopted for the Armstrong breech-
loading guns is known as the Elswick Cup.

(L) It consists of a steel cup, the rim or lip of which bears
against a copper seating let into a groove at the rear end of the
powder-chamber. The seating is made of tough copper expanded
into the groove, and bored to fit the cup by means of special tools.

(2.) The back of the cup (or obturator)is flat, but rests on the
curved face of the steel dise attached to the breech-block ; when
the pressure of the gas acts on the cup, it is bent over the eurved
surface of the disc and expanded in circumference, fitting the
copper seating, and thus preventing any escape of gas to the
rear,

(8.) The cup and disc are fixed to the breech-screw by the vent-
bolt ; the cup is screwed on to the bolt, which is inserted into the
breech-screw and fixed with a nut and spring-washer.

(4.) When it is required to replace the obturator-cup by
another, unscrew the collar of the vent-bolt with the forked key
supplied for the purpose. In this case, care must be taken to re-
place the disc with the engraved side next the bréech-screw.

(8.) The cup should be adjusted to bear against the shoulder in
the gun. This can be tested in closing the breech by moving the
lever of the breech slowly until the cup is in contact with the
shoulder in the gun; the lever at this point should, with 6-inch
guns, be about ‘5 inch® from the stop, so that some foree is
required to fully close the breech by bringing the lever against
the stop.

*This distance varies according to the nature of gun. With guns smaller
than 6-inch it will be less than ‘5 inch; and with larger guns, more. The

screw is adjustable, so as to obtain the proper degree of tightness; but a

limit of ‘2 inch either way should not be exceeded.
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(6.) With ordinary eare, the cups and copper seating are not
liable to injury, but should the edge of the cup accidentally get
burred or notched, it should be replaced with a spare one; slight
injuries to the edge of the cup can generally be removed with a
dead-smooth file,

(7.) If the flat face of the cup should, by repeated firing, lose its
flatness and become hollow, so that the edgeldoes not bear against
the shoulder in the gun, and the lever can be brought against the
stop without resistance being felt, it may be packed up by insert-
ing, between the cup and disc, one of the small copper discs
supplied for the purpose. These discs are of two thicknesses, to
meet the different degrees of hollowness. The disc between the
cup and vent-bolt should be reduced in thickness the same amount
as the disc inserted between the cup and the disc.

THE ELSWICK CUP.

(8.) Occasionally a cup may erack from various causes, or
expand permanently from being too soft. In either case the
opening of the breech of the gun will be difficult, but the screw
can be withdrawn by driving a wooden wedge between
the lever and the breech of the gun, or by using a tool made
specially for this purpose. If the cup is cracked or expanded, it
should be exchanged for a new one. The copper seating in the
gun should be carefully examined to see that it has not been
injured.

(9.) It ‘may happen, after repeated firing, that the copper
seating for the obturating cup will become expanded : this is
caused by the copper becoming condensed, or being more perfectly
forced home into the groove than was accomplished at proof. If
the ordinary sized cup be used, under these circumstances, it may
become injured from not receiving sufficient support from the
seating. Two cups '005 inch larger in diameter are supplied with
each gun, and, when it is found by trial that one of these can with-
out difficulty be entered into the copper seating, it should be
substituted for the smaller size.

(10.) When the gun is not in use, the cup should be removed
from the breech-screw and keptin a dry place, oiled and free
from rust. A lever is supplied to close and open the breech-screw
should it be a little tight ; there is also a claw on the small end
of the lever to start the needle-holder after firing, if required.




1% OBTURATORS.

DE BANGE PAD.
(For 6-inch B.L. guns.)

is system, a large mushroom-headed piece of steel is ﬁtted
toﬁeﬂb-}éech-blo’ck’, th% stalk (or spindle) passing through it. The
mushroom-head fits the bore closely, and between it and the face
of the breech-block on the stalk (or spindle) is placed the pad ; this
is a ring of asbestos and grﬁafle, e,il‘closed in a canvas bag, and
ressed into shape by heav raulic pressure. . .
pl%?fsdheld in itg pla}ce by grwoypla,tes (or discs) of block tin, which
fit loosely over the spindle. _Steel dises are supplied for backing
up the pad. When required, these can be placed on the spindle
between the face of the breech-block and the tin plates, thus
causing the pad to go further into the gun when the breech is
locked.
¢ On firing, the head is forced back by the gaseous pressure, and
causes the pad to expand, tiglﬁtly fitting the bore, and completely
ing all escape of gas to the rear. B
St(’.)ll‘)lg)e pgad is suﬁ?ll)cient%y elastic to regain its shape on the cessation
of pressure, and any tendency to _stick hardly affects the unlock-
ing turn being given, as the pad does not turn with the spindle in
consequence of its loose fit; also, since the chamber is slightly
coned over the seat of the pad, if it can be once started, small
opposition will be felt to the withdrawal of the breech-block.
For this purpose, the locking-lever is constructed so as to form a
*‘ prize” whereby the starting is effected. )

New pads should not be used when firing blank or reduced
charges ; in these cases old pads should always be employed.

After a new pad has been employed during the firing of two
rounds with full charges, it may be used for either blank or
reduced charges. o .

The pad sl?ould be kept well greased, and, if time admits be-
fore firing, it should be taken off the stalk, and well greased all
round. . . .

If a pad becomes hard, soak it in a mixture of hot oil and
tallow. . . w

If a pad gets too soft after firing, put it in cold water until fit
for use.

The centre of the mushroom is fitted with a vent-bolt for the
primer, and a needle-holder. . L.

A strong spiral spring is put on the spindle and a,d]ustmgr nuts,
to set up with.,
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(For 125-pr. and,9-pr, guns.)

This obturating-pad consists of an asbestos wad, with a hole
through the centre ; on either side of this wad fits accurately a
soft metal disc (composed of lead and tin), whose outer edges are
protected by a brass ring. The pad fits accurately into the rear
end of the *“ A tube, which is coned out for the purpose ; it is
placed in front of, and secured to, the breech-lock.

The obturating-spindle has a dome-shaped head, is of forged
steel, and its smaller end is threaded with a right-handed thread,
on to which screws a keep and adjusting nut.

The obturating-spindle spring is a powerful spiral spring, made
to it around the obturating-spindle, and into the recess in the
centre of the breech-lock. s

To mount the obturator, place the pad in front of the breech-
lock, pass the obturator-spindle through the pad into the breech-
lock, place obturator spindle-spring, then screw home the adjust-
ing nut, push the breech-block into the gun, and adjust the nut so
that it requiresmoderate force to place the locking lever in the lock-
ing position ; then screw home the keep nut.

Action_of the obturator on the gun being fired.—The gas
generated in the gun presses against the dome-shaped head of the
obturating-spindle, forcing it to the rear 5 the circumference of the
obturating-pad is thereby expanded, so as to tighten against the
surface of the bore, which is coned out to receive it, thus forming
a gas-tight joint.

In closing the breech, great care must be taken that the platform
is close up to the gun before the catch is freed, to allow the block
to move forward, whereby the obturating-pad is liable to be
damaged against the female thread of the breech-sorew, Care is
also to be taken that the head of the obturating-spindle attached
to the breech-screw, together with the obturating-pad, are kept
uninjured, and free from burrs, Should any notches or burrs
oceur, or be observed, the damaged part should be removed, and
replaced by another one.




112 4-7-1ncH (120M/M) QUICK-FIRING GUNKS.

QUICK-FIRING GUNS.

DESCRIPTION OF 4'7-INCH (120m/u) QUICK-FIRING
GUN.
DESCRIPTION OF GUN,

Calibre, 4724 inches. \ Number of grooves, 22.
‘Weight nominal, 413 cwt, Rifling, spiral, increasing frome
Length of bore, 75ft. 9in. 1 turn in 100 calibres at breach
Length of rifling, 14ft. 3in. to 1 turn in 34'352 calibres at
Length of chamber, 1ft. 3'5in, 665 inches from the muzzle ;
Length, total, 16ft. 2-1in. the remainder 1 turn in 34352
Length over all, 16ft. 6-1in. calibres.

The gun is constructed entirely of steel, and is designed for
obtaining great rapidity of fire. For this purpose it is mounted
in a special mounting, and is not provided with trunnions, but is
carried by a saddle which encircles the gun, and in which it slides
when recoiling. This saddle is provided with trunnions, on which
the gun and saddle are balanced. The breech of the gun is sur-
rounded by a breach ring, which has a projecting arm on it for
connecting the gun with the recoil cylinder of the mounting. The
mechanism for closing the breach is on the interrupted screw
system, so arranged that it can be quickly opened or clesed by
two movements. The gun is provided with electrical firing gear,
connected with an electrical pistol fixed to the mounting in a con-
venient place, so that the man laying the gun can fire while
looking over the sights. It is also provided with a percussion
arrangement for mechanical firing, which can be quickly and
easily attached to the gun in case of failure of the electrical gear.
The gun sights are fixed to the gun saddle, and do not therefore
recoil with the gun. The ammunitipn used is put together in a
similar manner to that in breech-loading small arms. Tt consists
of a metallic cartridge case, which contains the powder, the base
of the projectile resting against the muzzle end of this case.

4'7-1NcH (120M/M) QUICK-FIRING GUNS. 113

BrEEcE MEOCHANISM.

The breech of the gunis closed by a screw formed in two steps,
the front step being tapered and of less diameter than the rear ;
both steps have three portions of their thread removed, each one-
sixth 6f a turn; the threads on one step standing opposite to the
blank spaces on the other, this arrangement distributes the strain
all round the circumference of the breech screw. The interior of
the gun at the breach is prepared in a similar manner, and admits
of the breech screw being swung into place, and locked by one-
sixth of a turn. The breech screw has hinged to its rear face
a locking lever, by which it is rotated when locking or unm-
locking ; this locking lever is provided with a cam at its hinged
axis, which (when the breach screw is locked, and the locking
lever is being turned down) enters a recess in the face of the gun,
and so prevents any rotary movement of the screw when the gun
is fired. The breach screw is supported by a carrier on which
it is free to revolve for one-sixth of a turn ; this carrier is hinged
to the right-hand side of the breach ring, so that the screw
can swing clear of the breech opening for loading. 'When the
breech is open, the screw is prevented from turning on the carriex
by a spring catch, which is fitted to the carrier; this catch
engages a notch in the screw as it is withdrawn from the gun ;
when closing the breech this catch comes in contact with the face
of the gun, thus releaging the screw and leaving it again free to
revolve. The locking-lever is also prevented from being turned
down into its locked position until the screw is properly engaged
in the gun, as until the screw is in this position a projecting edge
on the carrier locks the cam. When the screw is in the locked
position the cam enters a groove in the carrier, thus freeing the
lever. A small tube lever is supplied to ship on to the locking-
lever to give additional power should any stiffness occur.

CARTRIDGE EXTRACTOR,

The cartridge is extracted by means of a cam, which acts upon
the flange of the cartridge case when the breech is opened, and
forces the case out sufficiently to make it quite free in the gun,
whence it can be drawn out by hand with the special extractor
which lays hold of the primer. The cam is on the end of aspindle,
which passes through a hole in the right side of the gun., To this
spindle is attached a lever, to which is connected arod. When
the breach is nearly full open, a projection on the hinge of the

T




114 4-7-IxcH (120M/M) QUICK-FIRING GUNS,

carrier forces in the rod and slightly revolves the spindle, causing
the cam upon its end to partially extract the case. A spring
contained in the box returns the spindle into its normal position
as soon as the breech is partially closed, thus allowing the
cartridge case to go right home when inserted into the gun.

MEecHANICAL FIRING GEAR.

The mechanical firing gear consists of a percussion lock. The
lock consists of asliding piece containing the hammer actuated by
a main spring. The hammeris retained in the * cocked” position
by the trigger, one eud of which gears with the sliding hammer-
guard. On the outer surface of the guard are two parallel pro-
jections, placed immediately under two similar projections on the
hammer. A lanyard bolt, having one side bevelled, and corres-
ponding with the end of the hammer-guard, is placed in the carrier.
When the lanyard bolt is pulled, the guard is pressed and acts
on the arm of the trigger, thus releasing the hammer, at the same
time the projections on the guard are moved from under the
hammer and allow it to fall on the firing needle. The guard,
which is acted on by .a spring, prevents the hammer coming
in contact with the needle, except when the lanyard bolt is pulled.
The lock is attached to the carrier by sliding it into the slot, and.
securing it by the spring bolt. The safety gear, which is acted
upon by the cam on the locking-lever, draws back the needle, as
hefore described, and prevents the gun being fired except when
the breech i8 properly closed.

When firing with this gear the percussion primer is placed in
an adapter, bored out to receive it, which screws into the hole at
the base of the cartridge case.

Norg.—A description of the electric firing gear will be pub-
lished as addenda to Victorian Torpedo Manual, 1889. )

SI1eHTING.

The carriage is fitted for sights on the left side, and is provided
with two sights, viz.:—

(a) One breech tangent sight, and
() One fore-sight.

(«) The tangent sight is of steel, fitted with one aluminium strip
on the left side, and with a steel sliding window and adjusting
ciamp collar. The bar is rectangular in section, and is inclined
at an angle of 1° 20’ to the left of the vertical, to compensate for
deviation due to twist of rifling. !
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B . o . . ‘s fitted
The crosshead gives 2° deflection right and left, and 1is
with a screwed d%ﬁection window of H form, with a horizental
wire stretched across. . o o ; .
If any correction in deflection is required on account of wind,
or anyyother cause, it can be given by moving the deflection
window in the required direction. i .
Attached to the rear face of the crosshead is-a removable
sluminium scale-plate, with a speed scale in knots up to ﬁftegeln
knots an hour, caleulated from the time of flight of the prOJectlfe
for a mean range of 1,000 yards. ] ] )

" The clamp-collaris fitted in the carriage, and is furnished .Wl.th
“Stuart’s” clamp. cuini driving
The clamp consists of a sliding collar containing a drivin
spindele withpa spiral tooth cut on its end. This _tooth gears into
the rack on the bar, and is actuated by asmall milled wheel. Thle
clamp can be put out of gear by drawing back the milled whe% ]
which draws the spiral footh out of gear, when the bar can be

quickly raised or lowered, as required, by hand. . 1 eoll
The fore sight consists of a gun-metal socket and collar,

wi(‘f}} pill;r gfld cx%)sshead. The crosshead is furnished with a n:lxt
traversing right and left by a screw, and having an upright blade
terminating with a spherical bead. b 4 seal

A removable aluminium bronze scale-plate, with a speed scale
in krfots up to fifteen knots an hour, is attached to the rear face.
The crosshead is also provided with a movable screw stud, to
prevent the nut being traversed in a wrong direction when in uts;.

Th, et is permanently fixed in anarm projecting from the
carri:gseoca;d th}eJ pillar and collar each lock into 1t with a bayonet
joint. To remove the sight, the collar should be raised and the
pillar turned a quarter of a circle, when the sight can be lifted out
of the recess.

INSTRUCTIONS FOR 47-INCH QUICK-FIRING GUN.
. . b
Th ns should, as far as possible, be examined regularly, by
a pro;g}{v instructed officer, after firing every 150 rounds with
préjectiles, or 300 rounds of blank ammunition.
Attention is called to General Instructions for B.L. Guns,
p. 106, which also apply to quick-firing guns.

T ~»
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DESCRIPTION OF HYDRAULIC AUTOM
PIVOT MOUNT . oy CRTL
PIVOT MOUNTING FOR 47 INCH 120 /. QUICK-

This mounting is designed so that—

1st, The gun always recoils in the lin ; j
this o reduce the strains on the rilc())lfu?tri%é‘ t};?lgbgectﬂc;f
ship’s deck, when firing at high angles of ele’vation nme
2nd. To place the training and elevating under the direct
controel of the man who sights and fires the gun. B t‘fl(i:s
clﬁlo?;iﬁegm;ﬁdg{)?gfi }fapildits; and accuracy of fire cgn be
) . A
worked up to the momenf ‘Z)af' ?ﬁnadgrfd EFeiiog gpar cambs

The mounting admits of 20° elevati .

: adm ion and 7° depressi i
= e & g t epression, and it
can b rained as easily when the ship’s decks are inclined ag when

The recoil eylinder is desi
h ; gned so that the pull of th i
:ﬁcml produces1 approximately a uniform prels)surg in t%%%n iiiugmg
%‘ 1Ileng'ch oft the recoil being about 9 inches. S
A & mounting consists of—Ist. A gun-metal carri
1réﬁludmg hydraulic recoil cylinder, trunnio%siazg;%?goios:dgl%
g ef parts and fittings complete. 2nd. A cast-steel revol n
racket, including trunnion bearings, upper roller path, live rc‘)llllng
ring and rollers, pivot and racer plate, circular and ﬂ’at shieldir
’

trainin d el i .
plete. g and elevating gear; and other parts and fittings com-

CARRIAGE.

The carriage is a single castin 1
3§ g of gun-metal, and i

giﬁﬁiéggo‘gii r?;'h{fh the %un recoils, the hydraulic rgg(?illpg;llie;dtge

g X -box, and reserve oil-tank. The trunni fthe
carriage are supported by bearings cast in the re o e

1 . vol
gﬁéc;}éeéhggdfa;g,s tge c%limage dmoving with the g‘ll;;:%vf}fsf liG:: 112
sed. he hydraulic recoil cylinder is di v
underneath the gun ; it is provided witl istan pad et oty
1 : 3 vith a piston and rod f d
in one piece, The piston rod passes th o 111“ 3
of the cylinder, and is fitted to a proj ingiam o Hrcos e
X & i ting ar 1 B
the gun. The cylinder is also ﬁttpmje'c S valve pagle reech of
. ) ed with a valve-ke rolli
ram, drain-hole, and air-hole. 'The actj e 0 soyinolling
The gun slides back within thy ringe, the foog 18 g8 follows ;
Dot e aek within One carriage, the force of the recoil
: ! ) the gun to the pis

resistance offered by the oil (with which the cy?irlx)a:c: ?s, gﬁgd;dtlg
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the motion of the piston gradually overcomes the force of the
rocoil. The valve-bar is of such a form as to produce, by varying
the size of the opening in the piston during recoil, an approxi-
mately uniform pressure in the recoil cylinder. The controlling
ram is fitted to regulate the velocity of the gun when returning to
the firing position. The spring-box is cast under the front part of
the carriage; it contains two spiral springs for the purpose of
returning the gun to, and retaining it in, the firing position after
recoil. Two long bolts connect tie projecting arm of the gun
with a crosshead ab the front of the springs. These springs can
be readily removed or replaced by unscrewing the bolls, and
drawing the aprings out of the box through the hole in the flat
shield. The reserve oil-tank is cast on the right side of the
carriage, and is always in free communication with the recoil
cylinder; any leakage which may occur from the cylinder is filled
up from the tank, a suitable filling hole is provided at the top.
The earriage is provided with bosses for the reception of the
sights, and for dismounting purposes. A guard-plate is also fitbed
to it for the protection of the man laying the gun. A removable
stop key is fitted in the right hand side of the carriage, to limit
the rearward movement of the gun when it is being drawn back
for packing the glands, &c. This key must be removed if it is
required to dismount the gun from the carriage.

INSTRUCTIONS FOR FILLING THE REcOIL CYLINDER.

Depress the gun, and take out the filling and air plugs on the
right side of the carriage. Fill through the filling hole in the
veserve oil-tank until the oil overflows through the air-hole ; replace
the air-plug, and fill in until the oil overflows through the air-hole;
replace the air-plug, and fill in until the oil overflows at the filling
hole ; then replace the filling plug,

About pine pints of buffer oil are required to charge the
cylinder and reserve oil-tank.

RrevoLviNg BRACKET, ETC.

The revolving brackets consist of two steel castings, provided
with flanges for attachiment to the upper roller path and flat
shield. It is also provided with trunnion bearings and cap-

uares for the carriage. The left revolving bracket is fitted for

e training and elevating gear brackets.

The upper roller path is a single steel casting, and is riveted to-

the revolving brackets, and bolted to the flat shield. At the
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centre is a hole through which the pivot-pin passes; the lower
portion is circular in form, and is arranged to form a protection
to the live rollers, upon which it runs. A hand hole provided
with a cover-plate admits of the ready examination and removal
of the rollers.
; Three forged steel-clips, two front and one rear, are bolted to
the upper roller path to prevent the mounting from jumping.
They overlap the projecting edge of the lower roller path, and are
readily removed when required. :
‘The live roller ring is fitted with eighteen rollers of forged steel,
which run between the upper and lower roller paths. The pins
for these rollers are secured to the ring by nuts and split pins.
The pivot and racer plate is a steel casting, having a hole at its
centre in which is securely fitted the forged steel pivot pin ; this
pivot takes the pull due to the recoil strain, and the top of it is
fitted to receive the training gear worm-wheel., On the outer edge
of the pivot plate a roller path is formed for the live rollers,

ELEVATING GEAR.

The elevating gear is carried by a gun-metal bracket fixed to
the left hand revolving bracket. It is actuated by a hand wheel,
which is placed in a convenient position to be worked by the
man laying the gun. The hand wheel drives, by means of a pair
of mitre wheels, a worm which works the worm-wheel, On the
inner end of the spindle carrying this worm-wheel a pinion is
fixed, which gears with the elevating arc attached to the carriage.

The elevating gear is provided with a frictional driving arrange:
ment asfollows:~Theboss of the worm-wheelis hollow,and contains
aseriesof nine frictionrings, five of which are of steel, and are keyed
to and turn with the shaft, while the remainidg four are of
manganese bronze, and are keyed to and turn with the worm-
wheel. These friction rings are placed alternately, and are
pressed together by means of a spring steel washer and a nut on
the extreme end of the shaft. By adjusting this nut the rings
are pressed together sufficiently to produce the requisite friction
to prevent the gun running down at extreme recoil, but at the
same time allows the gun to move slightly when fired, without
giving motion to the whole of the gear, The nutis tobe tightened
up if the gun runs down when fired. An adjustable pointer is
fitted so that the amount of elevation may be read off the back of
the elevating arc, which is graduated for that purpose.
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TRAINING GEAR.

i - 1, fitted on
ining-cear consists of a gun-metal worm-wheel, if 1
torli‘;{ll: t;‘f;(r)lgr;gmg Into the worm-wheel 'Wt'orksfa wt%rmmc;g\{:;iﬁg
; in a ient position for the y
a hand wheel placed in a convenient 0 b :
ded with a hollow boss, into
the gun. The worm-wheel is prov1€1 dywith & Qoo e
which nine friction plates are fitted, five o f steel,
; i s the remaining four are of ma:
and arée keyed to the pivot pin; g, 1 8 of jran
keyed to and revolve with the wo .
gamone Do s d by means of a bevel wheel
These friction plates are compressed DY I e e
gerewed on the end of the pivot pin, a sprmgof ; s R S
between. This wheel is revolved by means geinas paor At
i i i handle at one end. e pinion i
spindle, provided w1t hipped or unshipped, and the wheel
movable, and can be readily shippe OVVI ipped, and the wheer
screwed down or raised as desired. en Js sarewad
i icti be caused between the fric
down, sufficient friction must b k2 Hotion
-wheel will revolve the mounting.
plates, so that the worm-w will ! o st
1 is raised, the friction between
;;;1 3;;)1?(‘)’:7}33" h;rfd ]the mox:,mting can then be revolved ]oy1 m'eans; l(l)é
the shouldér piece, which is fitted to support the man laying
n.
& SHIELDS. Lttt
i i i t o e
i i s fitted for its own protection, and tha
mg;lhgvogllgii;tﬁi glun, with an outer c;rciﬂeﬂq Slhdlelg (;f s}:eegl—iglcal;n:;
i hick, and an inner flat vertical shield of steel, &
%%iﬁfhlfs& (1)(% which are provided with apertures for.laylfn% the
1. The roof of the oufer shield is hinged, and admits of being
sily placed, and fixed by a suitable lever a,nd”secunrll:g-pln in
:ﬁreg positio’ns viz. :—“Shut,” In_termedlate, . and Open.t
This I;l:mits of a more extended view when using the guri &
nig—ht.p The hinged shield may be easily removed, leaving a clear
overhead space for dismounting the gun and carriage.

PRESERVATION OF MOUNTING AND FITTINGS.

i i i the axles, shafts,
the mounting in working order, , 8l
pirr—f‘i%nl;??;ld all bearings s}aoulcylr }lloe kepji cc;%ar:d glf ﬁig‘tﬁ%d g)élkagg
rust, and be well lubricated. e recoil r shopld be Sila
i il to prevent rust in the internal p rts, .
(f;)l(l edsgdltgol?tlilon: Ef the piston-rod should be covered w1é:_h a
ﬁlix})s',ure of white lead and tallow, to prevent the1m frm;(l ntlusﬁllxlleg(i
The lubricators on the top of the carriage should be kep

with oil.
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Before firin
full. The pi
and oiled.

. The roller
tion.

g the cylinder should be examined t it i
€ I 0 see that it
ston-rod and all working parts should bhe c%e;nelg

path should be kept free from dirt or any obstrue-

WEIGHTS,

I(Cqun sgddle or carriage TOI(;S. Tgt q?r;s. o
ounting, with elevati ini
and r(;Hers 1.ng, tra,?mg geam

Three-inch shield .. o 10 5 o
Circular shield (()) %g : o
Pivot plate 0 5 g 8

Total ... ?:_4 2 0

[E—

DESCRIPTION OF NORDENFELT 6-PR. QUICK-FIRING
GUN.
MARK T..

The material used fi

steol. onmefun selecteor all portions of this gun is oil-tempered

™ MzucuANISM.
€ mechanism i i

prinsn partsls:f is'made of steel, and consists of the following
a.—Action lever,

b.—Action cam.

¢.—Breech block.

d.—Wedge.

e.—Extractor.

Action 1 DrscripTioN oF MECHANISM.
ction lever has a vertical one-third ci i
1 ! I e-third circle m
reaAr.cti It is one piece with the main axis. ofien fom frqgtta
on cam is connected to the mai i
of i : « aln axis, and hasg a slot, a
£ which is concentric, with the arc described by the action lelt)laé:t

On the rear up i
per part of th i i
one on the under part of theetfiaé?e;.s  bearing, comEading (o
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. Breech block carries the firing pin, main spring, and trigger.
The firing pin has bevelled projections or cocking lugs on its base
for the wedge to act on, and on its under part is a lug by which
the trigger retains it. The main spring is flat, of great power
and strength. The trigger pivots on its pins, and its motion is
regulated by a safety lug, moving round a corresponding lug on
the wedge. ~On the arm of the trigger are two lugs, one above
and one below ; the former is acted on by the wedge, the latter by
the action cam.

The wedge has a vertical motion in the breech. On its lower
end is a pin, which fits in the slot of the action cam. B

The extractor lever is connected to the double extractor,
working on both sides of the cartridge case. The tongue of the
extractor lever abuts on the extractor-cam lever, which is on the
main axis. .

AoTION OF THE MECHANISM.

The action of the mechanism is as follows, supposing the gun
to have just been fired, and therefore the action lever in its most
forward position :—

Lever moved, back.

1st. The lever carries the action-cam slot over the action pin
in the part which is concentric to its own motion, and
therefore no movement of the mechanism takes place.

9nd. The part of the action-cam slot, which is not concentric
to its own motion, now engages the action pin, forcing
the wedge down, which, acting on the bevelled firing-pin
projections, forces it back, and compresses the main or
firing spring. When the firing-pin lug is clear of the
trigger, the wedge bearing acts on the upper-trigger lug,
forces up the trigger, which catches and retains the
firing pin.

3rd. When the action pin has reached the end of the cam
slot, the extractor lever begins to be forced baek by its
tongue, being met by the raised portion of the extractor-
cam lever, and the empty cartridge case is thus slowly
started. The action pin having reached the end of the
action-cam slot, the lever still moving back causes the
breech block to rotate and fall back to the rear, and at
the latter part of this movement brings the tongue of the
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extractor-cam lever in contact with the extraction lever,
and thus throws the empty cartridge case rapidly to the
rear. The lever is now at its furthest position to the
rear. -

Lever moved forward.

1st. The breech block is brought up and carried forward,
pushing a fresh cartridge into the barrel.

2nd. The cartridge being quite home, the action-cam slot
engages the action pin in the part of the slot which is not
concentric, and forces the wedge up into position ; the
action pin then passes into the concentric portion of the
action-cam slot.

3rd. The forward motion of the lever continuing, the bearing
on the action cam is brought into contact with the under
lug on the trigger, pushing the trigger up, thus relieving
the firing pin and firing the gun.

The gun may be fired “at will,” if this last movement of the
lever is prevented, by means of the *“ drill stop,” which is fixed to-
the right side of the breech, and is so arranged that, when placed
in the position marked [firing by trigger], the forward motion of
the lever is stopped just before the action cam is brought into con-
tact with the trigger. Firing of the gun at will is effected by
pulling the trigger.

The gun cannot be fired before the breech is secured by the
wedge—

Ist. As the inclined surface inside the wedge is formed in
such a manner that the firing pin cannot be made to
strike the cap of the cartridge until the wedge is quite
home, and supported by the entire bearing surface, If
the trigger is pulled before the breech is secured, the
-cocking Iugs on the firing pin strike on the inclined sur-
face of the wedge, and the point cannot strike the cap of
the cartridge.

2nd. The safety lug on the trigger is behind the corresponding
lug on the wedge until the wedge is fully home, and the
sear-nose of the trigger can consequently not be forced to
release the firing pin before the breech is secured.
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MOUNTING AND DISMOUNTING THE MECHANISM.
' Dismounting.

1st. Place the drill stop in the position marked for taking out
the mechanism. .

9nd. Move the lever as far forward as possible. Withdraw
the lever 1 or 2inches, so that the axis is freed from
its bayonet joint. .

8rd. Movethe lever to the rear as far as possible. .

4th. Withdraw the lever completely, a man holding his hands.
beneath the mechanism in order to receive it.

With training, this operation may be performed by one man,
who would steady the mechanism with his left hand whilst with-
drawing the lever with his right. When the lever is withdrawn,
he would support the mechanism with both hands.

Bth. Place the mechanism on a support, with its left side
downwards ; unscrew the action pin, and remove the
action cam.

6th. Turn the mechanism with the wedge downwards, and
draw the breech block out backwards.

7th. Ease the main spring by pulling the trigger, take out the
spring, by gently tapping its lower part, towards the left,
with the hammer-like handle of the action pin.

8th., Remove the firing pin and trigger.

Mounting.

The mounting or putting together the mechanism is performed
in the reverse order to that of dismounting.
1st. Insert the firing pin and trigger. .
2nd. Insert the main springfrom behind with half itsbreadth
underneath its holder on the breech block, and drive it
forward by the action pin as far as it has to go, and then
to the right till it is home.
. 8rd. Place the wedge with its bearing surface downwards,
force the breech block into the wedge, with a strong push:
of both hands, as far as it will go. .
4th. Turn the mechanism with its left side downwards, insert
the action cam, and screw in the pin, and let the end of
its handle stop underneath the lug on the right-hand side
of the breech block, which will thereby prevent it from
sliding down.




124 NORDENFELT 0-PR. QUICK-FIRING GUNS.

5th. Lift the mechanism, and place it in the breech in the
position that it is in when the breech of the gun is fully

open.

6th. Insert the lever in a position corresponding to that of
the mechanism, viz., in its extreme rear position.

7th. Turn the handle of the action pin so as to allow the
wedge to slide, and insert the lever until the key can be
felt to be engaged in the corresponding grooves in axis,
viz., about 1 or 2 inches from fully home.

8th. Lock the mechanism by moving the lever into its extreme
forward position.

9th. Keep the lever inits extreme forward position, and force

_ it close home. .

10th, Place the “drill stop” in the position marked © firing
by trigger.”

Norz.~Before commencing firing, it should always be seen
that the “ drill stop ” is in the proper position.

MoUNTINGS,
Ther@ are at present two descriptions of mountings for these
guns, viz,:—
1. The recoil mounting.
2. The non-recoil mounting.
Recoil Mounting.

The gun is mounted on a lever, which is fork-shaped, and
constitutes the bearings for the trunnions. This lever is pivoted,
about the centre, on a bolt passing through the brackets of the
carriage, and the lower end of the lever is connected to the piston
rod of a combined hydraulic and spring buffer.

The elevation is effected by means of a hand-wheel and cog-
wheel transmission, working a single elevating screw. The
training is given by a pinion gearing into a horizontal racer
attached to the deck.

The cylinder of the hydraulic buffer is grooved, and a constant
pressure maintained during the recoil. Tt is desirable to see the
cylinder filled with oil before the firing commences.

After recoil, the gun returns instantly to the firing position
without any blow or rebound, and without causing any alteration
in the training or elevation.

Non-Recoil Mounting.
TIs not supplied to the Victorian naval service.
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SIGHTS,
. Hind Sight.

- The hind or tangent sight is of steel, marked in yards, and
fitted with a deflection leaf graduated in degrees ; it ships into a
gun-metal socket on the left of the gun, placed at an angle with
the plane of the axis, which corrects the sight for permanent drift.
The sight is raised and lowered by means of a milled screw in the
socket, which gears into a ratchet on the sight, and is provided
with an automatic break, which prevents the elevation being
altered by the shock caused by firing.

Fore Sight.

Tore sight of steel; is of the usual form of naval fore sights,
and is screwed into its place on the gun.

Speed Sights.

Speed sights are of steel, of the usual form, graduated as
requisite for speed of ship and of enemy.

PARTICULARS OF GUN AND MOUNTING.

Mazk I,
Guns,
Calibre 2_'24 inches,-
Length of bore, including chamber .. 9 .
" . from base of projectile to muzzle ... 84 ',
1y gun over all ... ... 11045 ,
Rifling—number of grooves ... 24
»s width of lands . 8{% inches.
f v e )
»9) depth of grooves Frol? 180
Twist to1in 30
calibres.
Ballistics.

Velocity—muzzle ... 1,870ft. second..
F 5s g at 1,000 yards ... 1,296 '
Total energy-—muzzle ... ... 145°4ft. tons.
9 at 1,000 yards ... ... 698 »
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Penetration into Wrought Iron.

At the muzzle. 4°75 inches,
-ards 394
396 .
275,

DMountings, &e.
Cwt. qrs, 1bs.

Weight of gun. .. .. 5 3 15
Recoil Carriage . — ,

‘Weight of carriage complete, with racer... 8§ 1 o

' shield 4 0 O

" INSTRUCTIONS FOR 6-PR. NORDENFELT
QUICK-FIRING GUN.

The guns must be kept clean, free from rust, and undefaced.

. Brick-dust or substances of like nature must never be used on
any part of the gun,

. The parts of the mechanism must not be scraped or roughened
in z;ny way, but must be kept lightly oiled, as a protection from
rust. .

After firing, every part of the gun must be thoroughly cleaned,
the mechanism dismounted, washed with fresh water and soap,
well dried, and then lightly oiled.

When all parts of the gun’are cleaned, dried, and oiled, the
mechanism may be mounted, and the gun should be protected
from the weather.

Attention is called to General Instructions for B.I. Guns,
page 106, which also apply to quick-firing guns.
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WACHINE GUNS.

DESCRIPTION OF 1-INCH NORDENFELT GUN.
4-BARREL, MARK III. |

ACTION OF THE MECHANISM.

Handle moving to the rear.—1l. The friction-roller traverses
the concentric part of the action plate, and the action block
remaing steady. The spring and the heel of the lever acting on
trigger-comb drives it from right to left.

2. As the movement continues, the toe of the action lever acts
on the locking-bolt plate, and withdraws the bolts, leaving the
action block free.

3. At the moment these bolts are withdrawn, the friction-roller
engages in the straight part of the action plate, and the action
block begins to move back, drawing with it the breech-plugs,
which extract the cartridge cases.

4. When the breech-plugs are clear, the friction-roller on the
action block bears against the forked lever, and so pushes the
carrier to the left. .

The bevelled side of the tenons of the hammers press against
the bevelled side of the teeth of the trigger-comb, and thus carry
it to the right.

The empty cartridge cases fall to the ground, and are replaced
by filled ones. The tenons of the hammers pass behind the
hammer stud of the trigger-comb which is driven to the left by
the spring, or by the triangular cocking piece as the action block
moves forward.

The handle is now as far back as possible, and the lock in its
furthest position from the barrels.
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Handle moving forward.—The handle next moves forward with
the following effects :—

1. The friction-roller on the action lever acts on the action
plate, and moves the action block to the front. The friction-
roller on action block, pressing against the fork; drives the carrier
to the right, thus placing cartridges in line with the barrels.

2 The action block advances to the front, and the spiral

ings are compressed by the hammers, which are kept back by
x tngger-comb. The breech-plugs push the cartridges into the
barrels. .

8. When the cartridges are quite home the action block stops,
and the toe of the action lever causes the locking-bolt plate to
drive the locking bolts into the holes in the gun-frame, so that
the breech-closing is complete.

4. The action lever now begins to carry the trigger-comb to the
right.

ach hammer is released in turn from the tooth which retains
it, and the striker pertaining to it is driven forward in conse-
quence.

The second barrel from the right fires first, next the third
barrel from the right, next the right hand barrel, and lastly the
left hand.

The action of the drill-stop is this: the hand lever is brought
up by it before it has completed the back stroke, so that the
hammers cannot pass behind the trigger-comb. Thus the gun is
not full cocked, because the springs are not compressed when the
action block moves forward.

Sights.—There are three patterns of sights at present in use;
viz., one which is graduated as far as 1,800 yards and without any
deflection leaf; another, a later pattern, which is graduated as
far as 1,900 yards and fitted with a deflection leaf, by which 1° 30
deflection can be obtained either right cr left, this deflection leaf
is moved by a horizontal screw fitted with a milled head ; and a
third, intended for long ranges, graduated from 1,900 to 3,000
yards. These sights are interchangeable.

INSTRUCTIONS FOR KEEPING THE GUN IN WORKING ORDER.

To take off the action block.—The gun’s crew should be instructed
as follows:—No. 1 places himself on the left, and No. 2 on the
right of the gun, If the hopper is on, No. 1 releases the hopper
catch and takes off the hopper, No. 2 opens the spring lock, and
No. 1 raises the cover.
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No. 2 draws back the hand lever until the breach-
well clear of the cartridge receiver ; No. 1 puts hiaéd:*igﬂil:giaagg
and No. 2 his left hand through the cartridge slots, raise the
c?gtmdge receiver straight up, and No. 2 carries it off to the right
side.

No. 2 brings forward the hand lever with his left ha i
care that the springs are released, until the extractors colrlr?é E?ilt{}ll?g
one inch from the centre crosspiece; No. 1 takes hold of the left
breech-plug with his right hand, and No. 2 the right breech-plug
with his left hand; both raise the action block until the breech-
plugs are clear of the centre crosspiece, taking the greatest care
that the extractors do not catch against the centre crosspiece or
Zhed _hoplper sftrtlﬁ) ; draw the action blﬁck forward until the rear

nd is clear of the cover arms; raise the acti i
on end, and carry it off to the left side, on block straight up
To replace the action block.—Proceed in the reverse way.

Cleaning and Oiling.

To clean and oil the gun.—The gun’s crew should be speci
trained to keep the gun in good working order, and gremmc?ag}e’
(siho;ﬂd %3 t?Rken to prevent the accumulation of rust, grit, and
; ;,:)snill o ;ii g.angoon oil often, but a little at a time to prevent it

e mechanism should be cleaned and oiled ever ing;
and the chambers cleaned and oiled wh i i1
offr_%rs ki i whenever an opportunity

he barrels and chambers are cleaned without re i

A . ) movi
action block, l?y snnpl}’f’ opening the cover, pushing thengh;flls
lexﬁe}f t31:11:0 theh Ready” position, and cleaning from the muzzle
?ﬁe ud é)gxcrht?n the cleaning-rod, and then oiling the chambers from

When the mechanism is to be cleaned and oiled th i
block should be taken off, and the trigger-comb li’ftede oicttllg;
hand; then clean hammers and firing-pins, putting on little or no
oil, and see that they move quite freely in their channels: clean
off all clogged oil and put on fresh oil on the trigger-comb rests
studs, and into the friction rollers, action plate, locking bolts and
plate, on the sliding surfaces of the frame for action block and
cartrldge_ receiver, on the cocking-cam, on the working surface of
{,]hcle caré;régge receﬁvel(;1 Iefvell',t(})ln the trunnions, and into all the oil

oles of the crosshead ; feel that the locki :
o ne tmosshes ] ocking bolts run freely; then
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Spiral Springs.

The gun's crew should be instructed how to shift spiral springs,
hammers, tiring-pins, and extractors.

To change spiral springs.—The action block need not be dis-
moanted; bring back the hand lever to its rearmost position;
unscrew the thumbscrew until the shoulder is free; raise the

ing bar gradually and let it fall to the left, the chest being

close behind the action block, so that the spiral springs do
not jump out of the gun; change any desired spring, replace the
spring bar, and screw home the thumbscrew.

To take out o firing pin.—First remove the extractor.

To change an extractor.—The centre of the extractor spring must

“be held down firmly, and the extractor screw then taken out.
Before putting in an extractor, care must be taken that the firing-
pin is right forward, so that the lug on the rear end of the
extractor is behind it ; then by pressing down on the centre of the
extractor the screw may be replaced.

IxsTRUCTIONS FOR WORKING. THE GUN.

The gun is always to be examined before firing, to ascertain—

1. That the extractors are in working order, and not broken.

2. That the firing-pins are not jammed by rust or otherwise.

3. That the trigger-comb works properly, and the springs are
in place.

Elevating Serew t00 easy.

In case the elevating screw becomes too easy or runs down when
firing.—Tighten the adjusting-break screw until the elevating
hand-wheel requires a suitable force to move it, without making
it too stiff to be easily worked round.

Miss-fires.

In case of repeated miss-fires during firing.—If the caps have not
been struck, it is probable that the hand lever has not been
moved fully backwards as far as it will go, in which case the gun
has not been cocked, or that the hand lever has not been moved
fully forwards as far as it will go, in which case one or more
hammers have not been released, and the corresponding cartridges
have been passed through the mechanism without being fired.

If the percussion caps have been insufficiently struck, it is
probable either that a spiral spring, a hammer head, or a firing-
pin has broken (in which case exchange the broken part), or that
the firing-pin or its hole has not been cleaned.
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If the percussion cap has_been fairly struck, but has not fired
the powder, it is probable either that the cartridge has got damp,
or that the cap has been too deep set or its fulminate disturbed.

Jams.

In case the hand lever i3 checked when firing by any obstruction
no violence must on any account be used, but the handle should
be gently drawn backwards and forwards once or twice as
far as it will go, when the obstruction will probably be cleared
away.

Extractor Springs breaking.

It sometimes happens that an extractor-spring breaks during
practice.

Since the extractor and its spring consists of one piece of metal,
if the spring breaks the extractor becomes detatched, in which
case proceed with the firing, leaving the corresponding column of
the hopper empty, or,"if there is time, put in a new extractor.

In case one barrel is injured or disabled, the remaining barrels
can still be fired without difficulty by only filling the compart-
ments of the hoppers which correspond to the barrels which are in
good condition.

Without emptying any of the columns of the hopper it is easy
to continue firing (at ordinary elevations) with the remaining
barrels or barrel, when others are jammed by an empty cartridge
case failing to extract, inthe following manner :—After cocking the
gun and pushing the hand lever forward, it is brought up by a
fresh cartridge striking against the base of the jamned cartridge

. case, then the hand lever should be brought back somewhat

sharply a sufficient distance to extract the fresh cartridge, which
is in the way, and it will be found that the action lever can now
be pushed forward, and the gun fired as usual. If much verdigris
has formed on a cartridge case it will be found very difficult to
extract after firing, and most probably the rim will tear away.
Such cartridges should not be fired unless well oiled all over.

If the obstruction causes a jam, so that the hand lever cannot
be moved éither backwards or forwards, put the hand underneath
the cartridge receiver, and remove any fired case which may hang
jammed. 1If the jam is still not cleared off, remove the action
E}llock, as above described, and find out and remove the cause of

& jam,
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If the gun becomes unsteady, so that the volleys fired cause
the muzzle to jump, tighten well home the upper pivot-bolt
nut. If this is not sufficient, screw hard home the elevating pin,
ease the check nuts, tighten pivot screws into the elevating nut,
and screw up the check nuts again.  If the gun is still unsteady,
the cone must be raised, the check nut below the pivot-bolt eased,
the Jower pivot-bolt nut screwed home as hard as possible, the
check nut tightened, and the cone screwed down again. If the
hand lever becomes loose, drive home the taper pin, and see that
the split pin is fixed.

When not actually firing, the drill-stop should always be in
action, as otherwise the firing-pins are liable to be damaged by
repeated snapping.

FAILURES THAT MAY OCCUR WITH THE GUN.

1, If an extractor is broken or fails to aet, the cartridge will be
fired, and the empty case will remain in the chamber, and will
prevent a loaded cartridge from entering the barrel.

‘When this occurs, the hopper should be removed, and replaced
by a fresh one, with that column empty which corresponds to the
barrel with the broken extractor, or the firing may be continued
by adopting the method previously mentioned. If time permits,
shift the extractor.

2. If the firing-pin fails to act, the cartridges will pass through
the mechanism unfired.

3. If the extractor and firing-pin both fail, a loaded cartridge
will be left in the chamber, and the point of the bullet of the next
cartridge will take against its base.

The firing should stop and the hopper should be removed. The
loaded cartridge should be driven back with the cleaning rod, care
being taken that it is not driven hard against the breech-plng,

The firing may be continued with the other barrels; i;éing a
hopper with one empty columun, ; |

Whenever a jam occurs in consequence of a loaded cartridge
remaining in a barrel, the corresponding column of the hopper
<hould be left empty, unless there is time to rectify the defect by
removing the cause of failure. .
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INSTRUCTIONS FOR MOUNTING THE GUN AND FOR TARING
1T TO PIECES.

The following instructions are for the use of armourers, who
should alone be permitted to take the gun to pieces :—

Cone.

To mount the cone.—Screw home as tightly as possible the
pivot-bolt nut and check nut underneath the cone ; then place the
cone, and screw tight all nuts and screws along the base angle-
iron; tighten down all pivot screws with screw-driver.

Crosshead.

To mount the crosshead.—Place the crosshead on the pivot, put
washer on the pivot-bolt, and screw down the upper pivot-bolt
nut as tightly as possible; ease the check nuts on the elevating
pivot screws; see that these pivot screws are screwed home so
that the elevating screws are steady; then tighten check nuts. If
the training spindle is not fixed, place the worm in its position, with
the keyway upwards; then push the spindle home with the key
upwards; fix the collar with taper pin.

To mount the gun.—Raise trunnion caps, run down the outer
elevating screw as far as it will go, and the inner elevating screw
until the arrowhead on #ié threads meets the arrowhead on the
upper surface of the hand-wheel collar, place the gun with the
trunnions in their bearings; close the caps and fix them by the
keys; fit the eye of the inner elevating screw to the hole in the
frame, and screw home the elevating-pin. If the hand lever is not
fitted on the gun, put it on the lower end of the axis pin ; drive in
taper pin and put in split pin.

To dismount the gun crosshead and cone, proceed in the reverse
way. -

13(0 remove breech-plugs.—First remove the extractors, then un-
screw the plugs.

To replace a breech-plug.—~Screw it in, and when home replace
the extractor; it then'serves to prevent the plug from unscrewing.

To remove the barrels,—Take out the bolts in the front crosspiece ;
slip the front crosspiece forwards off the muzzles. The barrels
can be unscrewed as soon as the front crosspiece is removed.

To remove the rear crosspicce.—Dismount the mechanism, drive
out the cotters, and pull out to the rear.

To remove the cenire crosspiece.—Dismount the mechanism ;
remove the barrels and the rear crosspiece; push the rear ends of
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; the frame outwards with the knees until the centre crosspiece can
be taken out of its sockets, then pull it out to the rear.

To replace barrels, rear crosspiece, and centre crosspiece.~—FPro-
ceed in the reverse way.

To test springs.—The springs in the gun should be tested at
fixed intervals, and re-set if required, or replaced by spare springs.
The extractor-spring is tested by ascertaining that the extractor
hook will stand 8 1bs. pull outwards before it can be moved, and
that the firing-pin when out has to be pushed by 2 Ibs. before it
recedes. The tumbler-spring should be strong enough to necessi-
tate a pull of 16 lbs. to the right before it can be moved.

The test for the trigger-comb spring is 4 Ibs. :

. élpcu}z'acy.—The mean absolute deviation at 300 yards is about
'3 inches.

WEIGHTS AND DIMENSIONS, -

Weight of gun 447 1bs.

. mounting ... 373 ,,

o hopper, empty 20 ,,
Total weight ... 840 ,,
Barrels, number 4

v calibre . 1 inch.

vy length, extreme . ... 3548 inches.

" v from base of bullet to muzzle ... 3325 cal.
Rifiing, description Henry.

,,  number of grooves ... .o 11 .

,»  twist in calibre uniform ?}516;1;3;61;_

.. length of

. 3137 inches.
Hopper, number of columns ... . 4

’ 'y cartridges in each column ... - 10
. weight filled... . 48 lbs.
Length of gun, action block forward 570 inches.

action block back . 6495,

2 EH] . .

,, from pivot to rear of action block when
back e .. 8075
‘Width across trunnions L 20014,
Height from bottom of cone to centre of trunnions 2075,

3

to top of hopper = 35 »

R o
Elevation - .. 1
Depression ... o .. 30
Motion of cartridge carrier ... ...  Zinch.

l
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DESCRIPTION OF 1.INCH NORDENFELT GUN,k
2-BARREL, MARK L

These guns have two barrels ; their axes lieina horizontal plane
and are parallel t6 each other. 'The breech ends are screwed into
the centre cross-piece, the muzzles are supported by the. front
cross-piece, which is keyed to the frame by the cotters.

The interior of the barrel is in all respects similar to those in
Mark TII. Nordenfelt, 4-barrel, 1-inch guns.

The frame extends some distance to the rear of the barrels, and
forms a casing in which lies the mechanism for loading, firing;
and extracting ; the casing is closed at the top by the cover, which
is pivoted to the centre crosspiece by the joint screw, and fastened
by the cover lock. The bottom of the casing is closed partly by
the underplate and partly by the breech block,

~ Inside the casing is the action block, breech block; and cartridge
carrier,

The breech block carries the firing pins and extractors; it is
formed of a cam-plate and two plungers; on the upper surface of
the cam-plate are two angular studs, which give motion to the
cartridge carrier, and two cocking studs, which™ engage the
hammers and cock the gin, The breech block is driven backward
and forward by the action lever, the friction roller on which runs
in a slot in the cam-plate.

The action block carries the hammers, lock springs, trigger

comb, and spring bar. It lies behind the cartridge carrier, and

has two channels, into which the plungers retire when the breech
block is drawn backwards. When the breech block isin its most
forward position the action block is acted upon by the tail end of
the action lever, and moved to the right, bringing the solid portions
of the block to support the plungers, and at the same time bringing
the hammers in line with the firing pins.

The cartridge carrier lies immediately behind the centre cross-
piece, it has two chambers or recesses, in which it receives the
cartridges from the cover, its motion is transverse, being taken
to the leff, as the breech block retires, to receive a supply of
cartridges, and to the right as the breech block again advances, to
bring the cartridges in line with the barrel chambers, into which
they are pushed by the plungers, which fill the recesses in the
cartridge carrier.
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It will be seen that while the breech block is in the cartridge
carrier, the cartridge carrier remains stationary, and the action
block is moved, whereas when the breech block is in the action
block, this remains stationary, and the cartridge carrier is moved,

The gun is fed from a hopper which is attached to the cover by
the hopper catch.

The hopper contains twenty cartridges in two columns of ten
each ; the cartridges are placed in the hopper from the bottom, a
slide keeping them in position whilst being carried to the gun. The
act of putting the hopper on the gun opens the slide, and brings
the columns of cartridges over openings in the cover through
which they fall to the cartridge carrier. .

The hand lever by which the gun is fired has a stem and wing
which pass into the socket of the action lever ; the wing also rests
upon a flange formed on the boss of the underplate, and so keeps
the hand lever in position without the aid of pins or keys.

Sighting.—The fore-sight is devetailed to the fronf crosspiece.
The tangent sight is fitted with a deflection leaf, and slides in a
bracket attached to the cover; it is graduated up to 1,900 yards.
A long range sight graduated up to 3,000 yards can also be used.
The tangent sights are interchangeable with the left hand or spare
tangent sights supplied with 10 inch 4-barrel Nordenfelt Guns.

The drill stop is so arranged that, when' the handle is brought
over to the right, the hand lever cannot complete its backward
stroke, so that the gun cannot be cocked ; neither can the cartridge
carrier be moved to the left. Thedrill stopshould always be used
unless the gun is being fired, otherwise the hammers and firing
pins are likely to become damaged.

The shield consists of a J-inch steel plate, 30 inches high and
33 inches wide ; it slides into grooves cut in the cap squares and
crosshead of the cone-mounting. (None yet supplied, 7/90.)

The cone-mounting consists of the cone, crosshead, elevating
gear, and traversing gear.

The cone fits into the Service holding down ring ; it is not to
be released from the ring by means of the gun frame, but by blows
with the end of a wooden handspike upon the lugs upon the cone.

The crosshead is fitted to receive the trunnions of the gun; it
also carries the elevating gear, and the worm and spindle of the
traversing gear.

The elevating gear consists of telescopic right and left hand

screws, working in a nut pivoted to the gun ; it is furnished with
a brake.
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rosshead can be removed from the cone without taking
ou’%‘gﬁecworm and spindle, by first taking the nut from the pivot
bolt, then turning the crosshead until a flat upon its edge cor-
responds with a line upon the top surface of the cone ; it may then
be lifted off.
ACTION.

Supposing the gun to have been fired and the handle to be at
i nt forward. . . .
lts'lflllléllgﬁieon of the lever to the rear first carries the action block
over to the left, allowing the spring to force the trigger comb
back, the friction roller at the same time passes round the curved
part of the slot in the camplate ; the tail end of the action lever,
having now taken the action block fully over, leaves it stationary
while the friction roller upon the forearm of the action lever,
coming to the straight part of the slot, draws back the breech
block, and with it the empty cartridge cases, which fall through
openings in the bottom of the cartridge carrier ; the rlght-harﬁd
angular stud now engages a similarly bevelled surface upon the
cartridge carrier and forceshit over to the left, where it receives a

of cartridges from the cover.
Suﬁ%r&r}"ing ct;he rega.rward movement of the breech block the
hammers have been carried back by the cocking studs and the
lock springs compressed, the hammers have forced the trigger
comb to the left, and the spring has returned it to position whep
the hammer heads were behind the studs. :

The hand lever is now at its rearmost position. :

The motion of the hand lever now being reversed, the breech
block moves forward leaving the hammers held by the trigger
comb. The left-hand stud moves the cartridge carrier over 1;0 the
right, thus placing the cartridgesin line with the barrel chanibers,
into, which they are pushed by the advancing plungers. The
friction roller now enters the curved part of the slot in camplate,
while the tail end of the action lever carries the action block to
the right ; here the end of the trigger comb comes in contact with
the frame and is forced in, releasing the hammers and firing the
gun,

INSTRUCTIONS FOR ARMOURERS IN STRIPPING AND ASSEMBLING
GUN.

Turn back the cover, draw back the hand lever until the action

black is the same distance from each side of the frame, then with

the fingers of the left hand inserted in the trigger comb recess,
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and the thumb and fingers of the right hand grasping the trigger
comb, lift the action block straight out. Draw back the breech
block fully and lift out the cartridge carrier. Lift out the breech
block ; lift out the action lever, and the hand lever can be taken
from the gun.

7o strip Action Block.—Drive out the spring bar-with. a piece of
hard wood and hammer, draw out the springs and hammers, push
out the trigger comb spring and take out the trigger comb. The
firing pins may be pushed out of the breech block with the brass
wire drift,

Assembling.—Reverse the above operations, taking care to put
all the parts in square, and not to use any force.

- The barrels are not to be taken from the gun unless for the
purpose of rebrowning, or for some cause rendering their removal
absolutely necessary.

To strip the Cone Mounting.—Take the nut from pivot bolb,
turn the traversing hand wheel until a flat edge at the rear of the
crosshead corresporids with®a line upon the top of the cone ; the
crosshead may now be lifted away from the cone.

In-assembling the mounting, see that the arrows on the nut
@ngi elevating screws coincide. :
- Lo replace am Extractor.—~Take out the breech block, press on
the centre of the extractor, and take out the screw ; put in a new
extractor and reverse the operation. ’ E

To replace a Firing Pin.—Push out the firing pin with the brass
wire drift, and insert a new one ; ¢ is not necessary to remiove the
extractor to do this. The lug at the tail end of the extractor
should always bear upon the neck of the firing pin so-that it
requires a pressure of about 2 lbs. on the point of the firing pin to
foree it back into the breech block. It should require a pull of
not less than 8 Ibs, to lift the hook end of the extractor off.the
plunger. A very little practice will enable the Armourer.orany
of the gun’s crew to feel with the thumb that these weights are
correct.

Cleaning Gun.—When cleaning the gun turpentine or oil is to
be used; on no_account may emery cloth or any cutting sub-
stance be allowed. In oiling before assembling, use rangoon oil
sparingly. Oil the parts all over, but do not put enough to allow
it to run into drops or it will clog.

-
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i od plan before assemblinig the gun to try the parts in
thgrlzﬁcgeos sezgamtely, to see that they work freely ; for instance,
try the cartridge carrier without the breech block, the action
block without the action lever or breech block, the firing pins
without the extractors, the hammers without the springs, &e.,
e 4 11 oiled ; this should

insi f the barrels must be kept well oiled ; thig sno
beqslliien:an:tgi; day. It is very important that the barrel chambers
are kept clean and bright; they should be oiled immediately after
the firing ceasés. .

) be caused by a weak lock-spring, or by the firing
pix]:[ ﬁz{imrfrslemrs?}imles in plungers, or hammer channels being dirty
or c,logged with oil. Lock springs should weigh between 10 lbs,
and 12 1bs. when compressed 4% inches or when in firing position ;
before the spring bar is put into the action block the springs
should stand through about 1 inch. : X

ing the lever must be taken fully backward and forwar
un?i’lhﬁ%it:;ﬁ% to & stop. The men should be trained to make a
slight pause, both at the end of the forward and rearward motion.

WEIGHTS AND DIMENSIONS.

Weight of gun }?g 1bs.
s cone mounting e oA
,»  shield fan
,,  hopper .. e 180
Total weight ... .. 4287,
‘Weight of hopper containing 20 cartridges 27 5,
7 Barrels, number 1'% ol
ys calibre... 10 inch.
. extreme length... 35‘4}% oo
Rifling, description ... . i enry
' No. of grooves Do o
" twist uniform { 35 inches.

Length of gun, extreme 52‘.75 inches.
Hirilgght fr(;gm bottom of cone to centre of barrels 1637 55 D
Elevation, extreme ... ;00
Depression -
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DESCRIPTION OF '45.-INCH GATLING GUN.
DESCRIPTION OF GUN. -

Length of gun (total), 51 inches. | Weight of drum,
Length of barrel, 3195 inches. 163 1bs.
Length of rifling, 2879 inches. Weight of bullet, 480 grains,
Calibre, 045. Weight of charge, 85 grains.
Nature of rifling, Henry. Total weight of cartridge, in-
Number of grooves, 7. cluding case, 1'8 ozs,
Twist of rifling, uniform, 1 turn | Elevation, 55°.

in 22 inches, |  Depression, 65°.
Weight of drum, filled, 28 1bs. |

empty,

SIGHTING.

Each gun is provided with two tangent sights, marked up to
2,000 yards, and two fore-sights.

From 1,250 yards to 1,450 yards, the left sight is obscured by
the cover catch.

The main features of the gun are as follow :—

There are 10 barrels and 10 corresponding locks. In working
the gun, the barrels and locks revolve together ; but, irrespective
of this motion, the locks have a forward and backward motion
of their own. The forward motion places the cartridges in the
barrels and closes the breech at the time of each discharge, while
Ehf} backward motion extracts the empty cartridge cases after

ring.

The gun is loaded and fired only when the barrels are in motion
from left to right ; that is to say, while the crank handle is being
worked forward. .

When the gun is in action there are always five cartridges
going through the process of loading, and five cartridges in dif-
ferent stages of being extracted, and these several operations are
continuous while the gun is being worked. Thus, as long as the
gun is fed with cartridges, the several operations of loading, firing,
and extracting are carried on automatically, uniformly, and
continuously.

The gun is fed by means of a metal drum, having two studs on’
its lower part, which fit into two slots on the cover. The drum
has 21 compartments, with about five cartridges in each—about
105 rounds in drum.
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To OBVIATE STIFFNESS IN WORKING.

Should the gun be found stiff in working, it is probably due to
one or other of the following causes :—

idges which may have some defect, such as large in

ga]ﬁ.gg ?igllggo thick, or body of case bulged in loading. @

2 End of barrel burred up. This is cau_sed by Workm§ he
gur; without cartridges, the lock snapping drives the end o Tth 18
Tock into the chamber, and_ throws up a b1:1rr at entrance. is
can be removed by a burnisher, or by a stick and gmegyﬁ .

3. Tnsufficient freedom in shaft. Thiswill be obviated by easing

knob. L.

thi.cgst?é]iﬂ:eating on face of cam becoming indented. tho b

5. Lubrication of locks. Should a cartridge burst at the a;;s}f,
a deposit will be left in the carrier or lock disc, and prelv;rg; e
free working of the loek.d In this case, the lock should be re-

aned. .

m(éve%rixsgl g};l%pv?ggﬁgvheel may require cleaning and oiling.

: JauMING OF CARTRIDGES.
Should jams occur in firing, it is due probably to a badly-
damaged cartridge. . . .

oo%sggxﬁ%z% ggmmongof these mishaps may arise from a missfire,
when, if the gun be very foul, the bullet may remain in the barrel
when the cartridge case is extracted, so t'}tl'at theIsuzlc]ei}Se%g;% c:ﬁ;

i t be placed in its proper position. n 5 b
%!;%geg Z%%Ei)d be pdriven out of the barrel from the muzzle with

i d‘ . . . . .

X cgﬁgéﬁgrr%ause of jam is due to a cartridge splitting in firing,
and leaving on extraction a portion in the barrel. This is easily
removed by the cleaning-rod—a steel rod, split at one end. "

Should a jam occur which cannot be remedied immediately, the
lock belonging to the barrel where the jam has occurred should be
removed, and the firing may then go on with nine barrels.

G-ENERAL DTRECTIONS.

. . hey

¢ allowed to fire the Gatling gun rapidly, t
sh?lflfgrgerg‘frr:zf?ﬁly and thoroughly d_rllled to its use, and shoulg
be capable of rectifying any slight impediment to a steady an
porll\};:)nrun?xglssﬁlfgﬁld on eny account get in front of the gun when in
action, whether loaded or unloaded.
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Names oF PARTS.

The gun is surrounded by a gun-metal casing, which has the
trunnions in the centre, a cover for cartridge carrier on top, and
brackets for fore-sights and elevating arc. A circular disc closes
the front, and a cascable plate closes the rear, of the casing,

The following are the parts working from the muzzle :—

1. Main Shaft.—Passes through whole length of casing.

2. Front Disc.—Closes the front part of casing. It has ten
holes into which the muzazles tightly fit. The cylindrical part of
disc fits over, and is keyed to main shaft.

3. Front Collar.—TIs in rear of, and close to, front dise, and
assists to support front end of barrels by means of ten slots,
in which the barrels rest.

4. Rear Collar.—Is similar to front collar, and supports rear
end of barrels close to rear disc.

5. Rear Disc.—Rear end of barrels fit into this disc.

6. Cartridge Carrier.—Is immediately in rear of rear dise. It
has ten slots for carrying the cartridges, and is supported in front
by the rear disc and in the rear by the lock disc. There is also a
hole running horizontally through it for the steady-pin, which

. assists to keep it steady while it is revolving.

7. Lock Disc.—Supports front of locks by means of ten holes,
in which they work. It also supports rear part of cartridge
carrier, and carries the steady-pin, which passes through carrier
and rear disc.

8. Lock Collar.—The cylindrical part of this is keyed to main
shaft. Tt has ten slots with projections, into which the grooves of
locks fit. This prevents the locks from falling out in revolving.

9. Cascable Plate.—The cylindrical part of this plate passes on,
but it is not fixed to, the main shaft, and earries on its upper part
““the guide piece,” on which the lock rests on entering, Therim
of the plate has six interrupted threads, which fit into six similar
threads on the rear part of gun casing, and is secured by being
turned to the right about 30°.

10. Cascable Collar.—Is a small collar which fits on main shaft
in rear of cascable.plate. It has several small slots in the rear

art.

11, Cascable Knob,—This knob is threaded, screws on main
shaft, and carries a spring catch by which it is secured to the
collar. It also adjusts the main shaft.

Worm-wheel.~—Has a featherway, and fits on main shaft. .
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Worm.—Has a featherway, fits on crank shaft, and gears into
-wheel.
WOCrJIrl;xE; eSehaft.—Passes through bracket of cagcable plate and
W%lgé.king-cam.—This is a steel cam, slotted away at the front
part, that takes the rear end of needle (preventing it from being

pushed forward with the lock, thus compressing the spring), .

which is released by the time the lock is in front of the steel
i d fires the gun. .
seaét;?é’yanBolt.—Is §n arrangement by means of which the
cocking-cam is drawn back, t]?us pgevgntmg the springs from
i ressed and the gun being fired. .
begla%rf ?Ell?ge).—'l‘his cam is made of gun-metal, and tightly fits
inside the gun casing. It has two steel seatings ; also two spiral
slots, by means of which the locks are pushed forward or back as
in shaft is revolved.
th%&z;r.ljﬁ made of gun-metal, and hinged to the frame. The
opposite end is secured to the frame by a catch. On its under side
are two unloading strips, which rest on the solid part of the cart-
ridge carrier ; these take against the body of the empty carriages,
forcing them upward and out of the gun. The cover also carries
for the drum catch. . . .
* Slsfoo%E?LTl?e cover has also four ribs on its under side for the
S 0 .
Sa‘élil:?eg?i;ggiing Piece.—A. piece of gun-metal, with four ribs,

- which pass between the projections of cartridge carrier and keeps

it firm while firing.

Elevating Gear (Frictional).
Wheel. . .
Spindle.—Has a feather, which fits into worm.
‘Worm,—Is in two parts, and has a featherway. .
Worm-wheel.—Is coned out on its inside part for taking the
cone. .
justing and Check Nuts.—On end of spindle. .
lS&}?;Ftsj—l—nTghe shaft passes through from right to leff, and carries
the clamp-wheel, steel washer, worm-wheel, cone, pinion,
ind d nut. .
cyer}c.e—r—,l\af‘[ra{rked in deg., Bb° elevation, 65° depression.
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T'raversing Gear.

Traversing Plate.

heel.—Same as for elevating.
Spindle.—Same as for elevating.
Worm,—Same as for elevating.
‘Worm-rack.
Stops.—Same as for elevating.
Adjusting and Check Nuts.—Same as for elevating.
Brake.—Same as for elevating.

_Pedestal.

“ Norte,—On the clamp-wheel being set taut, the washer is forced
against the worm-wheel, which inits turn isforced on to the cone,
tightly fitting it. The cone, being a fixture on the shaft, causesthe
shaft to revolVe ; that in its turn drives the pinion which works
the elevating arc.

SHIFTING LOCKS.

Turn the crank handle backward until the number of lock
required to be shifted-is in line with the mark on casing ; then
take out button, draw out the lock, and place in spare one, look-
ing out that the grooves of lock take in projections of lock collar;
then place in button, and try action.

Suirr EXTRACTORS.

Remove the lock, raise the studs of extractor from the locks
then push extractor forward until clear of the flanges on lock,
then place spare extractor.

SH1FT NEEDLE OR SPRING. )

Remove the lock, unscrew keep-screw, then shift needle or spring

as required.
DismouNT THE GUN.
Remove the locks, cascable knob, and collar, crank-shaft worm,
. worm-wheel, cascable plate, safety bolt; drive out pin, and

remove lock collar, slide off lock dise, drive out large cam (with
wood), remove cartridge carrier, then draw out from muzzle
end themain shaft, barrels, and discs; drive out pin, and remove »
main shaft ; remove barrels from discs and collars.

To ReMoUNT,

Place the numbers of barrels in line with the numbers on rear
disc, then proceed reverse way to dismounting.
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PART III.

AMMUNITION,

MAGAZINES.

Magazines.—Iron ships’ magazines, with their handing-rooms
and light-rooms, are built as an iron tank or water-tight compart-
ment of 1-inch iron plates, stiffened with angle irons and lined
inside with two thicknesses of teak everywhere ; the first lining
nearest the iron is 1% inches thick, and the second %-inch at the
sides and crown. The flat is 2 inches and 1 inch respectively.
The first lining is secured to wood quartering attached to the back
of the angle irons, from 3 to 4 inches from the iron plates, so as
to leave an air-tight space between the wood and iron, which is
sometimes filled with fire-proof cement. The joints of the first
lining are tongued and grooved (iron-tongued), the second plain
joints breaking the joints of the first.

Handing-room.—The handing-room should be inside the iron
tank, and partitioned off by a bulkhead of 2%-inch teak, lined on
each side with teak planks; all fastenings to be of copper. The
doors should be 8 inches thick, and lined with copper, and to
open outward from the magazine. Holes are made in the doors
to pass the cases through. They should be once and a-half the
diameter of the bore of the largest gun in the ship. All cartridge-
cases, tackles, and screens are kept in the handing-room.

Precautions necessary in o Magazine on Going into Action.—
Open the scuttles and let down the pockets, pass the cases from
the “ready” rack, pass in the empty cartridge-cases, loosen the

L

i e R
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lid of the powder-cases ; magazine screens to be hung round the
hatchways. See the leaden floors of the handing-rooms sprinkled
with water, which is supplied from a tank fitted there. Magazine
men will always wear the shoes provided for them, and kept in
the magazines.

Flooding Cocks.—All magazine flooding cocks are kept locked ;
keys in charge of commanding officer.

“(Cerberus.”

FORE MAGAZINE

‘Will stow 135 full charges on Port side, and 153 reduced charges
on Starboard side. The Light-rooms are at each end. -

A¥YTER MAGAZINE

Will stow 84 full charges on Starboard side, and 84 reduced
charges on Port side. The Light-rooms are at each end.

The charges are placed in zinc cylinders, which are stowed one
over the other on permanent platforms fitted in the bays and
stacks so as to divide the weight. Voice-tubes are led to the
magazines for communicating orders to the magazine men from
the fore and after part of battery deck.

“Victoria and Albert.”

FORE MAGAZINE

Magazine.—The fore magazine is built of wood, and is a water-
tight compartment, in direct communication with the upper deck
and magazine door below. When the magazine door is opened, a
fearnought screen is fitted to cover the hatch on the upper deck,
through which the supply of powder is received, the door being
kept closed.

Lighting.—The light-rooms are placed in the fore compartment
(lower deck), and are outside the magazine, giving light through
a bull’s-eye into the passage of the magazine.
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Flooding.—The flooding arrangement is from a sea-cock to the
bottom of the magazine, through a stop-cock worked from the
upper deck.

Ventilation.—The magazine is ventilated from the upper deck,
the ventilators being fitted with one or two diaphragms of wire-
gauze, to prevent fire from passing down.

Stowage.—In this magazine are stowed the charges for the
8-inch gun, 50 Full and 50 Reduced, and bursting charges for all
shell.

AFTER MAGAZINE.

Magazine.—~The after magazine is constructed on the same
principle as the fore magazine.

Lighting.—The light-box is placed outside, and lit from the
engine-room.

Flooding.—As in the fore magazine, but worked from the
engine-room.

Ventilation.—As in the fore magazine.

Stowage.—In this magazine are stowed the charges for 6-inch
gun, 50 Full and 50 Reduced.
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SHELL-ROOMS.

Shell-rooms are constructed on the same principle as magazines,
and are also flooded in the same way. Voice-tubes are led to the
shell-rooms for communicating orders; they are close to the voice-
tubes of the magazine.

The shells are stowed on billets of wood, hollowed out slightly
for a projeetile, this being used to separate ‘them from each other,
30 as to pass the slings round them for raising.

“ Cerberus.”

The shells are transported from the bays to the hatch by means
of a rail overhead, fitted with a travelling purchase, and from
the hatch to turret by a hand-winch, which is fitted with chain
purchase.

The first supply of shell taken from the shell-room is from the

“ready” rack, immediately under the hatch; they are stored
heads up, with slings on ready for hoisting.

¢ Man and arm boat ” gear is stowed in the shell-rooms; also
fuzes, fuze implements, metal-lined cases containing fire- works,
and life-buoy portfires.

The fore shell-room stows 194 projectiles, fuzes, and fireworks,

The after shell-room will hold 167 projectiles.

“Victoria” and “Albert.”

FORE SHELL-ROOM.

Shell-room,—The shell are supplied to the hatch by means of
tackles and a travelling purchase, and from thence to the gun by
the shell-whip.

Lighting. —The shell-room is lighted from a light-box placed
outside.
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Flooding.—The shell-room is flooded from the sea-cock as the
fore magazine, and is worked from the upper deck.

Stowage.—100 projectiles for 8-inch gun, viz. ——Palhser, 45,
common, 30 ; shrapnel, 10; segment, 10; case shot, b.

AFTER SHELL-ROOM.

Shell-room.—The shell are supplied to the upper deck by means
of an iron davit and tackle.

Lighting.—As in the fore shell-room.

Flooding.—The shell-room being in the same compartment as
the after-magazine,is not fitted with separate flooding arrange-
ment.

Stowage.—100 projectiles for 6-inch gun, viz. —Palhser, 40;
common, 40 ; shrapnel, 10; segment, 5; case shot, 5

SMALL-ARM MAGAZINES,
‘“CERBERUS.”

Magazine.—The machine-gun and small-arm magazine is the
starboard side of fore-steerage.

Lighting.—The light-box is placed in light-room passage.

Flooding.—It is flooded from the upper declk.

Stowage.—It contains all ammunition for 6-pr. Nordenfelt
Quick-firing guns, 1-inch Nordenfelts, M.-H. rifles and pistols.

‘“ VIOTORIA AND ALBERT.”

Swmall-arm Magazine.—Is practically part of the fore shell-
room.

Flooding.—It is flooded from the fore shell-room.

Stowage.—It contains all amimunition for 1l-inch Nordenfelt
guns, M.-H. rifles and pistols. There is also a fuze locker
containing fuzes and fireworks. .
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MANUFACTURE OF PROJECTILES.

PROJECTILES FOR M.L.R. GUNS.—(STUDDED
PROJECTILES.)

PALLISER SHOT.

These projectiles are specially intended for the penetration of
wrought-iron and steel plates, which offer a great resistance to
the passage of the shot.  In order that the greatest penetration
should be obtained from the projectile, it i1s necessary that its
construction should be strong, its head of the best form suited to
penetration, and the metal hard and unyielding, It is essential
that the shot should not set-up or bulge, and that none of the
work should be wasted in heating it.

Iron.—Different mixtures of Ridsdale and Cwmbran iron have
been used in combination with about 20 per cent. of store scrap-
iron for manufacturing these projectiles, and since 1874 projectiles
have been cast of iron consisting of old gun and shell iron.

Casting.—The projectiles are cast head downwards, so as to
insure density and soundness in the head. The head is castin an
ivon chill or mould, in which, by virtue of the conducting power of
the metal, the molten mass is rapidly solidified, and all, or nearly
all, the carbon remains chemically combined with the iron, so that
the head is composed of white iron. The iron thus rendered
white possesses generally the qualities of ordinary white iron;
that is, intense hardness and crushing strength and considerable
brittleness.

Tt is necessary for the body of the projectile to have a hard un-

yielding metal, though not quite so hard as, and more tenacious
than, the head. If the body was of soft metal, while the head
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was hard, there would be considerable loss of power on impact,

owing to the setting-up of the soft metal. - This point is gained
by casting the bodies in sand, sand being a bad conductor ; the
bodies have time to cool Gradually, and the carbon in the iron has
time to partly separate in a free condition. Extractor-holes and
stud-holes are formed at the same time.

Core.—The core is formed on a hollow spindle, to allow for the
escape of gas. The core-box in which it is formed is divided
vertically into two parts, which can be opened or closed as re-
quired. The spindle has a cast-iron ring fixed to its base, having
vertical grooves and also horizontal steps running round its
exterior, in order to unite it firmly with the metal of the projec-
tile in casting. At the base of the spindle and below the cast-
iron ring is placed a sand and coal-dust ring, which forms an
undercut recess between the cast-iron ring and the base of the
projectile.  'When the core is finished, the box is drawn asunder
and the core removed. The projectiles remain in the mould
until they are sufficiently set, for about an hour. When the
projectiles are sufficiently cooled the core is scraped out, and
while hot they are lacquered internally, and are tested by water
pressire of 100lbs. to the square inch, and the bases are carefully
hammered all over with sharp-pointed hammers to detect flaws.”

The body is ground down to the final dimensions on a revolving
grindstone, as the metal is too hard to be turned.

The cast-iron bush is tapped in the base for the gas-check
plug or base-plug ; the studs are then pressed in one at a time,
turned and planed to correspond with the rifling. . A lead ring
is hammered in, sealing the junction of the bush and body, the
studs trimmed by hand, and the interior cleaned out ; the gas-
check or base-plug (smeared with equal parts of cocoa-mt oil and
ground chalk), which is not interchangeable, is secrewed in.

Finally, the projectiles are gauged and examined.

Marks.—On the base of a projectile will be found ‘Palliser
Shot,” also the calibre of the gun, and if there are two guns of the
same calibre the weight of the gun is added, the month and date
of casting. Also the Roman numeral and nature of iron employed;
the month and year will be found on one of the rear studs, and
also a X and the numeral. The general form of chilled projectiles
are from 2 to 2} calibres in length, their heads struck with aradius
of 14 diameters.
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CouMON SHELL.

Iron.—The quality of the iron mainly depends on the quantity
and condition of the carbon associated with it. The various im-
purities, such as sulphur, silicon, phosphorus, &c., which are

enerally found in pig-iron, are more or less injurious. Sulphur
1s thought to diminish the strength, but is sure to be present, as
the coke which is used for fuel is not free from it. Phosphorus
is said not to be so injurious, and increases its fusibility and
hardness, while silicon is said to diminish its strength. Cast-iron
generally contains from 2 to 5 per cent. of carbon. -

The metal employed is melted in cupola furnaces.

About 1} cwt. of coke and § cwt. of chalk is used to 10 ewt. of
iron. The use of the chalk is to combine with the silica ; if it
1Wa.s omitted, the silica would combine with the iron and cause a

088,

Moulding.—The material used is sand and coal-dust, brought
to the desired consistency by mixing green sand and burnt sand
in equal proportions, with 4 coal-dust added.

The shell are cast base down, as most strength is required there
%o resist the shock of discharge.

Core.—The core is formed in cast-iron boxes, which represents
the interior of the shell, but have an allowance made for the
shrinking of the metal. They are formed on perforated iron
spindles, supported by small pegs of wood or cast-iron rings, with
arins nicked so as to break easily. Spun-yarn is wrapped round
the spindle. Both yarn and pegs are charred by the heat, which
allows the core to break up readily and separate from the
spindle. A projection round the neck of the core makes a
groove in the neck of the shell, which facilitates breaking-off in
trimming.

Fuze-hole.—The shell has its nose cut to proper length, and
turned down to the proper curve. The fuze-hole is then bored
out to proper size, tapped, and has a recessed groove cut at the
bottom. The gun-metal bush is then sorewed in, and violently
jammed home to expand into the recessed groove. It ‘s then
tapped with a screw-thread, G-.S. gauge, and countersunk to the
depth of ‘2 inches. .

Extractor Holes.—The extractor holes in the head are bored,
and the body, if too large, ground down by grinding stones.

Stud Holes are bored one at a time, and undercut,
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Lacquering.—The lacquer consists of resin, spanish brown,
plaster of paris, and turpentine, is poured in hot (a gun-metal
bush being screwed into the fuze-hole to prevent the lacquer
filling up the threads of the proper bush), and immediately
poured out again.

Studs.—The gun-metal or copper studs are pressed in; they
have a concave hollow in the lower part, which causes them to
expand into the undercut holes. The studs are turned down to
project the required distance from the shell, then planed, the
loading and driving side to fit the rifling. Lastly, all studs are
filed, trimmed by hand, and the projectile is weighed and
gauged.

Marking.—The shell is stamped and painted black, on the
body the letters R. A L.; also the numeral will be found above
one of the front studs in all calibres above the 64-pr. inclusive ;
and upon 7-inch and upwards a X, to indicate the studs have been
planed as well as turned.

The general form of commeon shell is about 3 calibres in length,
with ogival head, 1} diameters radius, for studded projectiles.

SHRAPNEL SHELL.

Casting.—The method of casting the body is similar in most
respects to that given for common shell. The mould and core for
the body are the same, except that as the body consists of a
cylinder open at the top and closed only at the bottom, the top of
the core is so formed as to fit without leaving any space between
it and the top of the mould.

The shell consists of a hollow body of cast-iron, with a head
made of elm, covered with a light shell of Bessemer metal. The
body is weakened internally by six longitudinal grooves running
down the entire length of the interior. The base is formed into a
chamber to contain the bursting charge. Over the mouth of the
powder-chamber rests a disc of iron or diaphragm. The diaphragm
is pierced in the centre, and partly tapped to take a wrought-iron
tube, which is screwed into it. This tube is tapped at the top to
take a gun-metal primer, used to assist in carrying the flash of the
fuze to the bursting charge in the chamber, On the diaphragm

= are placed sand shot, which are fixed by resin being run in among

them, brown paper being laid round the inside of the shell. Over
the shot and resin is placed a kamptulicon disc. The wood head
isbored out to contain a tin socket, fitting round the iron tube of
the body, and holding a gun-metal bush of G.S. gauge.




o
it

MANUFACTURE OF PROJECTILES. 1i
- STUDLESS PROJECTILES.

Studless projectiles are manufactured in the same way as the
studded projectiles, exeept having no stids; and the base, instead
of being flat, is rounded and cast with undercut flutings:. The
flutings somewhat resemble a raised pattern of futed and
truncated willow leaves with sharp edges, the leaves pointing to
the rear, and intercepted by two undercut rings, serving to
still better attach the gas-check to the projectile. The heads are
struck with a radius of 2 diameters; they are marked on the

base thus, “R. A L. 10in.,” and date of casting. .
PROJECTILES FOR B.L. GUNS. /
b o CAST-IRON PROJECTILES.

The projectiles for the new breech-loading guns on the inter-
rupted screw system are distinguished from the old pattern lead-
coated ones by the term B.L., the latter being known as R.B.L.

The projectiles for B.L. guns, except case shot, are struck with
a radius of two calibres.

Rotation is imparted by means of a driving band of copper
slightly larger than the bore of the gun, so that it is compressed
into the grooves as the projectile moves through the bore of the
gun.

‘This band is driven into a groove near the base of the projectile,
by hydraulic pressure, while running in ‘a lathe. :

Base plugs of lead are used for all B.L. shell, having a hole in
the base to seal the joint when the base plug is screwed in ; when

; hammered out, they fit tightly into the under-cut recess in the
® base of the shell.

All B.L. projectiles have the calibre of the gun and mark of
the projectile on the base.

All B.L. shell for 6in. and upwards have a hole in the base as
well as in the head; this enables the turning and fitting to be
done more easily, and also allows for filling the shell from the
base, the joint being sealed by the lead disc.

In all B:L. common shell the interior of the walls is very
nearly parallel to the walls of the exterior, with only a slight
thickening toward the base, the walls being of the minimum
thickness to withstand the shock of discharge.

All B.L. shell (common) of 6in. and upwards have their burst-

» ing charges in bags, and are filled through the base.
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The construction of cast-iron projectiles for B, L. guns is similar
o that already described for M.1. guns.

Case Shot.—Case shot for B.L. guns are similar in construction
to M.L., but have studs on the base. The latest pattern have the
bottom made of a disc of copper projecting over the sides; this
acts as a driving band in the gun.

STEEL PROJECTILES,

Oast steel shell are now manufactured for all B.L, guns of 6in.
and upward, and for lighter natures forged steel is used.

The manufacture is as follows :—
Comanon Shell.

The cores of all steel shell arenow madeup of hay-band, wound
round the spindle and covered with loam until it is brought up o
the proper size and shape, dressed, baked, &e.

The wrought-iron bush for lifting hole is cast with the shell;
the moulds are made one day, placed in an oven, and used next
day. -All these shell are cast point downwards, and the mould
made much longer than required so as to insure the purest metal
for the shell.

After the moulds are prepared they are placed in a circular pit.
A. few minutes before the metal is ready a quantity of silicon is
thrown in; and when quite ready, the metal is drawn from the
furnace into a large ladle holding ‘about 4 tons. It is then lifted
by a hydraulic crane and placed over each mould; an opening
called a shutter in the bottom allows the steel to run into the
moulds, each shell is allowed to cool and then taken out of the
mould, the dead kead is cut off, the shell is then annealed in an
oven, and finished by fitting the base piece, bush, &c., ground,
lacquered, and marked. :

Chilled Shot.

The steel chilled shot are allowed to cool in sand pits, so that
the whole of the shot may cool together. These shot are also
cast solid; before cooling, a hole is punched in the base of the
shot, about one-third its diameter in size, and two-thirds its
length; it is then re-heated and forged, finally it is hedted a third
time, and tempered with water.

After tempering, the shot is so hard that a new file produces
no effect upon it.  Tempering the projectile is done by placing
it on a revolving platform, when it is taken from the furnace,
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on its base. A fountain of cold water flowing up into the
interior, a jet of cold water is urned on the head every now and
then; the process lasts about half-an-hour,

The core is bored out after tempering,

The tests :—Mechanical strain, 80 tons per square inch.

Elasticity, 7 to 11 per cent.
Shrapnel Shell.

Shrapnel shell are made to carry the burster in the head; the
body is cast without a bottom, which is attached, after the shell
ig built up, by pins to the body. The action of the bursting
charge slightly checks the velocity of the bullets, and acting
through them blows off the base of the shell. The body then
slides over them and drops to the ground or 'in the water, the
bullets continuing their course with very slightly reduced
velocity. Steel shrapnel shells are not intended to burst.

DISTINGUISHING MARKS ON PROJECTILES.

All shrapnel shell will be painted with a red tip 1-inch deep.

A3l steel shot will have a white band %-inch wide painted
round the head.

All steel common shell are distinguished by a white ring,
painted round the head, midway between the shoulder and the
fuze-hole, and on the base as f011105ws —

S 5 2A
: 89
Date of casting, in middle.
Initial of foreman in charge of steel furnace, on left.
Second cast from A furnage, on right.

In the case of steel shrapnel, the white band will be imme-
diately below the red tip.

. C.8. will be stamped on the base of cast-steel, and F.S. on the
base of forged steel projectiles.

All filled shell will have a red band %-inch wide painted round
the head ; in the case of steel shell this band will be immediately
below the white band, and in the case of cast-iron shrapnel, this
band will be }-inch below the red tip; they are also marked with
the date of filling, and at stations which have monograms it is to
be painted on the shell.

e TN e TR
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Filled shell will be marked with the word “bag,” if a bag is
used for the bursting charge, and a red disc 1-inch in diameter if
shalloon primers have been used, and with the letter P if filled
with pebble and fine grain mixture.

The colour of the paint will be red on a black ground and black
on a red ground.

Palliser shot (formerly shell) which have been weighted up with
sand, will have the letter W stencilled on them in white on the
head, and also stamped on the base-plug.

Shells which are to be used for practice will be marked
¢ Practice.”

Shells which have been emptied will be marked -on the head
with the letter E in red paint.

Sdhells filled with water should have the plugs filled with white
lead.

Segment shell have a I-inch white band immediately below
the head.

INSTRUCTIONS FOR FILLING SHELL.

The following instructions for filling shell apply in all cases,
with these exceptions :—

1. Common shell for B.L.. guns are filled from the base or
fuze-hole as supplied. Al others are filled through the
fuze-hole in the usual manner.

2. No bags are used in filling shells for the 123-pr. and
9-pr. B.L.

CoMMON SHELL.

The shell is to be placed upon its point, which may be inserted
in a block of wood hollowed for the purpose, or in any convenient
place to steady it. No special pattern of block i§ necessary; it
can be provided on the spot, and the recess cut by any carpenter.

To remove the plug, the shell is to be held firmly by one man
while another applies the removing wrench to the plug, and
unscrews it. Place the filling-rod in the bag, and fold the latter
round the rod ; insert it through the plug-hole, taking care not to
force the end of the rod through the bottom of the bag; carefully
push in the bag until the neck only is in the plug-hole, a portion
being kept outside, as the whole bag must not be allowed to slip
into the shell during the operation of filling ; then withdraw the
rod, and insert the funnel in the neck of the bag, pressing the
funnel well down into the plug-hole; pass the filling-rod down

-3

-
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through the funnel, and gradually pour in two or three pounds of
powder ; take out the funnel and rod, lift up the bag, and jerk it,
%0 as to ““set ” the powder well down to the bottom, and to open
the bag. Then re-insert the funnel and rod as before and con-
tinue the filling. The filling-rod should be moved up and down
while pouring in the powder to facilitate its passage through the
funnel, the powder in the shell being tamped on at the same time.
The use of a large mallet against the side of the shell (any piece
of wood will answer the same purpose) will materially assist in
getting the maximum amount* of powder into the shell.

‘When the shell is quite full, withdraw the funnel and filling-
rod, and tie the neck of the bag with two half-hitches of twine
close to the top of the plug-hole. Cut off the superfluous choke,
and push the neck of the bag well down, and to one side of the
plug-hole ; then screw in the plug as required.

No preparatlon of the bag by pricking or otherwise is necessary.

SEGMENT SHELL.

The operation of filling segment shell is the same as that
described for common shell, except that the shell is stood on its
base, and the burster-bag and charge are inserted through the
fuze-hole. In this case care must be taken to push the choke of
“the bag well down to one side, out of the way of the flash from
the fuze.

SHRAPNEL SHELL.

Remove the plug from the fuze-hole, and, after seeing that the
fuze-hole is clear from dirt, grit, &c., insert the funnel, and pour
in the bursting charge ; this must be done gradually, for if the
whole of the powder is put in at once the tube may become
choked. Shake the shell from side to side on its base until the
whole of the powder has passed down the tube, taking care that
none of the powder is left at the bottom of the fuze-hole; drop
in the metal primer, and by meanls of the large diapbragm
shrapnel screwdriver screw it tightly into the tube ; thenscrew in
the fuze-hole plug.

b N&)TE.—The bursting charge for B.L. gun shrapnel is in the
ea

* A very much lalger bursting charge can be got into 'Lny shell by
niixing F.G. with the usual L.G. powder, or by filling with pebble, and the
interstices between the pebbles with F.G. powder. Great care should be
exercised in the use of the filling-rod.




160° GAS-CHECKS.

GAS-CHECKS.

Gas-checks are circular discs of copper of the same diameter as
the shell which they are supplied for use with. They are slightly
convex to the rear, so that the pressure of the powder-gas on
firing flattens it, and so helps to expand the metal of the flange,
thus sealing the windage. )

Their principal use is to prevent the gas, on the first ignition of
the charge, from rushing over the projectile, which causes the
metal of the gun immediately over the seat of the shot 10 be eaten
away by erosion, forming very irregular grooves.

Fixine Gas-cHECKS WITH Prue anDp Nurt.

Unscrew the nut and remove it; then apply the ‘ wrench
removing-plug ” to the gas-check plug, and screw it well up inthe
direction of the arrow, to insure its being well home.

When unscrewing the nu, if there is any tendency for the plug
to unscrew also, the ““wrench removing-plug” should be applied
to the head of the plug, and turned in the direction of the arrow
at the same time as the nut is being turned in the opposite direc-
tion. Place the gas-check on the base of the projectile, with the
eoncave or unpainted side next the base ; then screw the nut on
to the end of the plug with the ‘‘ spanner gas-check nut ” until the
nut binds against the gas-check. With Mark II. gas-checks, the
nut will be screwed down to the shoulder of the plug.

With gas-checks having projections for studded projectiles, see

that the projections are in line with the studs befors screwing the-

plug home.

PROJECTILES FITTED WiTH (FAS-CHECKS ROTATING
WITHOUT Pruas.

These gas-checks are automatic, and become fixed to the pro-
jectile when the gun is fired. ~When fitting the gas-check before
loading, place it on the base of the projectile and strike it with a
pointed hammer or chisel, so as to make an indent at two or three
points on that part which surrounds the neck of the projection on
the base of the projectile.

All gas-checks are marked, either by stamping or in casting,
with the nature of ordnance they are to be used with.

RTINS mm———
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GUNPOWDER.

Gunpowder has, since its invention centuries ago, been prac-
tically the only agent used for the propulsion of projectiles ; other
compounds have at various times been proposed and partially
used as substitutes for gunpowder, but for naval and military
purposes gunpowder may be said to be so far the only substance
used in guns and small arms,

The composition of gunpowder has varied at different times and
with different nations, but it has always consisted of the same
three ingredients-—viz., saltpetre, sulphur, and charcoal. In
England the following proportions are used for black powder ;—

Saltpetre, 75 parts.
Charcoal, 15 ,,
Sulphur, 10 ,,
And for brown powder the following :—
Saltpetre, 79 parts.
Charcoal, 18 ,,
Sulphur, 3 ,,
The exploding temperature of gunpowder is 600° Fahr.
The physical properties thus influencing the behaviour of fired
powder are—

-

Density,
Hardness,

Size of grain,
Amount of glaze,
Moisture.

The gradual firing or ignition of charges in guns is of the utmost
importance. No gun could stand the shock of the whole force
being at once generated. In heavy rifled guns greater attention
has been given to this, and has resulted in the use of slow-burning
powders.

By using prismatic and cocoa prismatic powders we are able to
give greater charges without increasing the strain on the gun.
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The action of gunpowder is due to the rapid decomposition
of the saltpetre by the charcoal; the actual effect is, that the
charcoal is consumed by the oxygen of the saltpetre, with which
it combines in the act of burning, forming carbonic acid gas; the
sulphur also undergoes partial oxidation.

By the burning of the charcoal the oxygen in the saltpetre
becomes separated from another gas, nitrogen, with which it was
previously combined, and combines with the carbon, the two
forming a large volume of heated gas of great expansibility.

The explosive force of gunpowder is due to the sudden evolution
of these two heated gases, carbonic acid and nitrogen. In a
mixture of saltpetre and charcoal alome, this action is com-
paratively slow. Sulphur is therefore added to render it more
rapid, an effect which it produces on account of its ignition, at a
much lower temperature than either saltpetre or charcoal.

When a charge of powder is exploded in the bore of a gun, to
all appearance there wonld seem to be an instantaneous generation
of the whole force. This, however, is not the case, as a certain
time is necessary for the complete combustion of the charge. This
gradual firing is of the utmost importance, for were the whole of
the charge ignited instantaneously there would not be time for
the action to be distributed over the particles of metal at any
great distance before those in the immediate vicinity of the ex-
plosion were forced out of the sphere of the action of the cohesive
force, and consequently the gun, unless of enormous strength,
would burst.

Although it is very necessary to employ (comparatively) very
slow-burning powder for the heavier guns, it is equally important
to use a quick powder for the smaller nature, because the pro~
jectiles of the latter move away so readily. :

By a combination of air-spacing fo diminish the maximum
pressure in the bore of the gun, and chambering to shorten the
cartridge, very large charges can be burnt in the heavy long guns,
while the projectile receives a well-sustained pressure during all
the time it is passing through the bore, and it leaves the muzzle
with a very high velocity, ranging far and accurately.

Recent experiments with later powders, such as cocoa prismatie,
point to the possibility of giving up air-spacing, and filling the
whole of the large chamber of a modern gun with a very slow-
burning powder, which will give a well-sustained pressure without
an undue strain on the gun,
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Experiments are being carried out at the present time with
smokeless powders, which will make great changes in the nature
of the charges for all guns.

Gunpowder is usually designated under three classes :—

1. Service,
I1. Blank.
IT1. Shell.

Service powder consists of all new powder, and all made up
charges for firing projectiles. All powder found serviceable and
uninjured, and powder that has been repaired.

Blank. —All powder unfit for class I.; for firing salutes; and if
required, for mining purposes ; also for filling shell.

Shell.—For the bursting charges of all shell ; also for making
P. mixture, for shell, combined with fine grain. K

Description of powder used in the Victorian Naval Service,
and charges it is used for :—

(1) Prism. 1, Brown.—This is similar to the black prismatic,

and is used for all large charges; the prisms are built up
- in regular layers to form a cartridge, which is regular in
form when finished.

(2) Prism. 1, Black.—This is similar to the last-named, except
in composition and colour, and is used for all B.L. charges
of 6 inches and above, and as primers for cartridges of
brown powder.

(3) Prism. 2, Black.—This differs from the last only in the
size of the prisms ; it is used for the heavy M.L. guns.

(4) Pebble (P2).-—This powder is used for charges for M.1.
guns, and for reduced charges for B.L. guns.

(5) P.—This is similar to the last, and used for all charges
for M.L. guns; it differs in size of grain and density
only.

(6) R.L?G.—This is the powder most in use for charges for all
M.L. and B.L. guns of the smaller natures, and may be
used where P. is not available ; the charges of P. powder
are considerably larger than the charges of R.L.G. for
the same gun. A full charge for a 10-inch gun would be
70 Ibs. of P. or 60 Ibs. R.L.G.

There are four classes of R.L.G. used for different
natures of guns.

AT &
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(7) L.G. (or large grain).—This is an unglazed powder, and
was used for all smooth-bore charges, and for charges of
M.L. guns up to 9-inch. Also for filling common and
double shell, and bursters of shrapnel when carried in
the head. .

(8) M.G. 1,—This is for use with machine guns, and is highly
glazed ; at present used for the 1-inch Nordenfelt gun.

(9) R.F.G.2—This is used for M. H. rifles and machine guns
of rifle calibre, and is a slow-burning powder.

(10) RB.F.G.—This powder is used for small-arm blank cart-
ridge, and bursters of shrapnel shell where F.G. is not
available. i ) -

(11) F.@. (or fine grain) is used for bursters of shrapnel shell,
and is no longer made.

(12) Pistol.~~This powder is used for all pistol cartridgeg,
and bursters of shrapnel shell; being quick in action, it
is especially suitable for the latter purpose.

The latest class of powder used in the Royal Naval Service

*is the following :—

8.B.C.—Slow-burning cocoa for larger natures of B.L. guns.

E.X.E. (extra experimental) used for 6-inch B.L. guns.

Selected Pebble, for quick-firing guns,

Q.F, Grains about ‘5-inch square, % thickness, about 270 to
the 1b.; density, 1°75; used in Q.F. guns as may be
ordered.

Hexagonal indented, for 3-pr. and 6-pr. Q.F. guns.

®



%

SR T

»-—

MAKING AND FILLING CARTRIDGES. 165

MAKING AND FILLING CARTRIDGES.

s

FOR M.L.R. GUNS AND B.L. GUNS.

The material used for making up cartridges is silk cloth, and it
is divided into three classes :—

No. 1 is used for cartridges below 14 lbs. in weight.
No. 2 for cartridges between 14 lbs. and 85 lbs.
No. 3 for cartridges above 85 lbs.

Test of Class 1 = 50 Ibs.

Test of Class 2 =100 1bs.

Test of Class 3= 300 lbs.

Serge is used for the smaller natures of guns, until the supply
is used up.

It is also used for the bursting charges of shell.

A new material, called dowlass, a fine deseription of canvas, is
used for the bursting charges of steel shell.

The cartridges should be cut so that the width of the material
runs in the width of the cartridge.

The cartridges, before being sewn, will be printed in black with
the nature of the gun, charge, &ec., and with lines for the hoops
and seams. All marking on cartridges will be done with printer’s

ink.

~ All cartridges will be made up with their edges overlapping
1% inches, and sewn together with three rows of stitches, with the
following exceptions, viz., the 7-pr. M.L.. cartridges, the edges of
which will overlap 1 inch, and will have tworows of stitches ; and
the 12-pr., 9-pr., and 6-pr. B.L. exercising and saluting cartridges,
the edges of which will be simply hemmed together and turned
inwards. Serge cartridges will be sewn with worsted, and silk-
cloth cartridges with sewing silk or twist,
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Filling Cartridges.—Care will be taken to see that the cartridge-
bags are properly dry before being filled, and the proper charge
will be carefully weighed out and inserted in the bag by means of
the “funnel, copper, cartridge.” They will then be choked by
drawing together the mouth of the cartridge into several pleats
with a brass needle, threaded with three strands of worsted for
serge cartridges, or with silk twist for silk-cloth cartridges ; the
silk twist being doubled for 9-inch cartridges and upwards. After
drawing together the mouth of the cartridge, three turns will be
taken round the pleats, and the choke thus formed will be further
secured by passing the needle five times through it alternately
above and below the turns, thereby stitching down the turns round
the choke at four points equidistant from each other. *

Hooping, with Braid Hoops.—Draw the braid through the serge
or silk cloth until the knot of the loop comes home to the serge or
silk cloth, the single end being already passed through the loop
from underneath. Pass the single end to one side of, and under,
the loop, then draw the hoop tight, and keep it so by placing the
forefinger of the left hand firmly on the loop, bringing the
running end between itself and the loop, and not on the single
end, otherwise the knot will slip. The maintenance of the proper
form of the cartridge depends on the hooping being thus secured;
the centre hoop is secured first, and then alternately until
completed. e .

Filling Cartridges with Prismatic Powder.—A. zinc envelope,
open at both ends, having as many sides and of the same length
as the finished cartridge, is used in building them up. This
envelope just fits tightly into the interior of the empty silk
cartridge. It is provided.with a movable wooden bottom, On
this bottom the prisms are built up carefully by hand till the
envelope contains the required number of layers of prisms; the
cartridge-bag is drawn over the envelope, the latter up-ended, and
the wooden bottom withdrawn. The envelope itself is now slid
out between the prisms and the cartridge bag, leaving the latter
closely round the prisms. The cartridge is sewn to the exact
shape of the built-up prisins.

In each end a hole is fitted with open net-work, and these holes
have a small pieee of red shalloon shellaced over them to protect
the powder in store and transit. The piece of shalloon which
covers the rear end of the cartridge, used in axial vented guns, is
detached before loading. -
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Cartridges are distinguished from each other by being marked,
with printer’s ink, the calibre of the gun intended for, the weight
of the charge, and the nature of the powder, It is marked P, if
pebble powder ; R.L.G. if rifle large grain.

Thus—10-inch M. L., 70 lbs. P.
10-inch M. L., 60 lbs. R.L.G.

If Pebble is used in a cartridge marked R.L.G., the lines
R.L.G. will be obliterated, and vice versd if R.1.G. is used.

Drill cartridges for M.L. guns are of wood, covered with raw
hide. The B.L. cartridges are of wood, with a thick covering of
felt covered with leather, and have a metal plate at the bottom
where the flash from the friction-tube strikes.

R
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Fuzes are classed under two heads :—
1. Time,
2. Percussion,

TivE Fuzrs,

Time Fuzgzs,_ when used.—Where the distance is accurately
known, and it ig desired to burst the shell in the air, time fuzeg
are the best to uge,

> and o obtain the best effect the shell should be. bursg
in the air some distance in front of the object,

When firing againgt unarmoured ships or fortiﬁca.tions, or
where the distance is not accurately known, percussion fuzeg
should be used.

Disadvantages,—Ag fegé,rds the us
disadvantages are incurred :—

1. The distance must be known or
frequently lost, either f
too long.

e of ﬁme fuzes, the following

the effect- of the shell ig
rom bursting too soon op from being fitted

2. The same effect may be produced by irreg
owing to deterioration in the fuze, or atmosph

3. They require fitting,

ularity of burhing,
eric conditionsg,

k Woop Timg Fuzgs,

Material,—Seasoned beech-wood is used ag the material of the

¥, which is made conical, this shape having an advantage over

<she cylindrical form, as there is less risk of the fugze setting into
#he shell on the shock of firing, and it is more easily inserted,

i
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Channels.—The fuze-composition is contained in a channel,
which is central or eccentric according to the number and position
of the powder channels, which are used in all fuzes.

Powder channels are essential in fuzes, for shrapnel shell, where
the bursting charge is not immediately surrounding the fuze, and
consequently a strong flash is required ; and also in the case of
common shell when the fuze is bored short, because the flash
would be obstructed by the side of the fuze-hole.

If only one powder channel were used, it is obvious that there
would not be room for the side holes to be bored in a fuze reading
to tenths of inches of fuze-composition, the diameter of each side
hole being 125 inches. By the use of two powder-channels we
are, therefore, enabled to graduate the fuze just twice as finely as
we could do with one powder-channel; and in the 15-second, for
similar reasons, there are six. )

The powder-channels are connected at the bottom by a groove,
filled with quick-match to cause them both to act at the same
time, giving a strong downward flash,

In all these fuzes the last hole in the row is bored through into
the composition, to insure the action of the fuze when fixed in
the shell without preparation. '

Ignition.—Wood time fuzes with M.L. guns should not be un-
capped till the shell is placed in the bore. The heads are closed,
otherwise they would burn much quicker on account of the pres-
sure of the air, and would be more likely to be extinguished on
graze.

In mearly all M.L. gﬁns the fuze is ignited by the flash of
discharge. -

In the 10-inch M_CLY.A_YgV"uns the fuze may also be fired by a deto-

nating arrangemesf; i the head.
In all wood time fuzes, a small hole is bored in the top of the
fuze-composition; this renders ignition more certain.

The channel containing the fuze‘domposition has a paper lining, .

as in hot climates the wood was found to shrink.

Time of Burwing.—Fuze-composition burns at the rate of about.

Linch in 5 seconds; mealed powder at the rate of 1 inch in 2%
seconds, twice as fast as fuze-composition.
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Merar Tive Fozes.

There are several patterns of these fuzes, but they differ mainly
in size and time of burning. They have been much improved of
late, are fast superseding wood time fuzes, and have several im-
portant advantages. Metal time fuzes are of two kinds, *‘ time”
and ““combination.” The former are constructed for use as time
fuzes only ; the latter combine the action of a time fuze with
that of a percussion fuze. . .

Advantages.—They can be set to very small intervals, a point of
the greatest importance ; they can be altered again after fitting ;
they are open to inspection, so that the officer or No. 1 of a gun
can see that they are correct ; they can also be fitted at the gun.
This is of great importance, especially with shrapnel shells.

“PERoUSSION” FOzES.

Percussion fuzes are employed in shells intended to act against
solid obstacles, such as wooden ships, earthworks, brick or stone
walls, buildings, &c.; and they are also used against boats or
troops exposed.

Fuzes of this class are useful in firing trial shells to ascertain
the range, as the effect of the burst is easily seen.

Safety-pins are used in all fuzes that act on graze, and serve to
protect the “feathers” in the fuze, which only come into action
when the safety-pin is withdrawn, guarding against risk while
the shell is being rammed home,

All percussion fuzes are tapped with a serew-thread; to fit into
the fuze-hole of the shell. A fuze having its screwed portion
conical, can bescrewed home much more rapidly than any other
form, as the fuze will enter some distance into the fuze-hole
before the screw takes. s

There is no necessity for a shoulder, as the fuze cannot be
screwed too far home.

A great advantage of percussion fuzes is that-they require ho
preparation beyond withdrawing the safety-pins in those whieh
act on graze.

The following are the fuzes used at present in the Victorian
Naval Forces :— 2AE P
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174 FUZES.
DESCRIPTION OF FUZES.
15-sEcoND Woop Time Fuzr.

The body of the fuze is made of beech wood, and conical in
shape. It has the composition channel in the centre of the fuze,
driven with 2" of slow-burning composition (1 inch in 73 seconds).
Above this is a ‘75" pellet of mealed powder, having a hole bored
down its centre to a depth of "55”. There are six powder chan-
nels, connected at the bottom by quick-match placed in an annular
groove, and pressed into the bottom of each channel.

The bottom hole of one channel is bored through, and threaded
with quick-match ; the paper scale on the exterior gives intervals
of & seconds and # seconds of time. This fuze burns at rest about
15 seconds ; when fired from rifled guns, 13 to 14 seconds only.

The upper part of the composition-bore is closed by a metal
plug, screwed permanently into it, flush with the top of the fuze.
From the centre of this plug projects downwards a copper pin,
round which are looped small pieces of quick-match, the ends
passing through two escape holes which are provided in the side
of the head of the fuze for the escape of flame from the burning
composition.

The quick-match is laid in a groove round the head of the fuze,
and is covered with, first, a tape band, then a strip of thin sheet
copper, which is covered with another strip of tape,one end of
the copper band on either side heing left exposed and loose. -

Action.—The tape and copper band is stripped off on loading.
The flash of discharge ignites the quick-match, and the flame
passing through the escape holes sets fire to the fuze-composition,
which burns down until it reaches the hole that has been bored
into, when the flame ignites the powder in the powder channels,
and fires the bursting charge of the shell.

This fuze has a white paper covering and a black head, and is
marked spirally, from 1 to 30, in half-tenths of fuze, correspond-
ing to quarter-seconds of time.

In the latest patterns the scale of marking is placed so that it
can be read from point to head to facilitate fitting.

15-secoxnp Woop Time Fuze witHE DETONATOR.

This fuze is similar to the above fuze, but has a detonating
arrangement in the head, and is used from M.L. guns with
gas-checks.

L St
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MeTAaL, TiME,
LARGE.

The principal parts of this fuze are the body, of white metal;
collar, of gun-metal ; nut, thimble, and pellet, of gun-metal.

The lower part of the body is tapped to the G.S. gauge and
pitch (14 threads to an inch), and is hollowed out for the reception
of the magazine or blowing chamber, which contains a small bag
of F.G. powder; the bottom is closed with a screw plug, which
is filled with pressed F.G. powder and pierced. A small hole is
madein the centre of the plug, and closed with a thin disc of brass.

The projecting rim of the fuze is graduated for lengths of fuze
in inches and tenths up to 56 inches.

The fuze-composition is pit-mealed powder, pressed into
groove round the upper part of the body of the fuze, and burns
at the rate of 1inch in 2'6 seconds, and can only burn in one
direction, from left to right.

The top of the fuze is hollowed out, and contains a steel needle,
under which is placed a pellet of mealed powder, which is in
communication with the composition through a channel in the
side of the fuze, which is filled with quick-match.

The movable collar is of gun-metal, and has a leather washer
to cover the groove of composition. At one part of the collar is
a channel, with a small bag of F.G. powder, which communicates
with a groove of pressed mealed powder round the interior, and
marked on the outside with an arrow 9, This groove is con-
nected by a vertical fire-hole with the magazine or blowing
chamber, and primed with mealed powder, pisrced.

The collar is kept in its place by a nut which serews on to the
neck and is fitted to take the Armstrong key, and the body has a
small hole on the outside for serewing the fuze into the shell, and
also a mark which shows the commencement of the composition.

The fuze is ignited by means of the thimble and pellet (or

hammer) made of gun-metal, and fitted to screw into the top of
the fuze.
~The pellet (or hammer) is a hollow cylinder, containing cap-
composition and mealed powder, and is kept in position by a
brass suspending wire passing throngh the thimble and pellet.
. The thimble is hollowed out for the reception of the pellet. It
is pierced with four fire-holes, is threaded at the bottom to screw
into the nut, and has a groove cut for the ends of the suspending
- wire,
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The thimble is not to be screwed into the fuze until it has been
fitted, and at the moment of loading.

The fuze is set by loosening the nut with the Armstrong key,
and turning the collar till the arrow head cuts the desired length
of fuze composition, as shown by the graduations on the outside
of the fuze. The fuze may be set to half-tenths if required.

Action.—On the shock of discharge the suspending wire is
sheared, and the detonating composition in the pellet strikes the
needle point, which ignites the fuze. The flame passes to the
fuze-composition by the channel of quick-match; and burns round
to where the arrow is set, when the flash communicates with the
groove of mealed powder in the collar, and passes through the
channel in the neck of the fuze through the vertical fire-hole into

the magazine, ignites the bag of F.G. powder and bottom pellet '

of powder, blows out the brass disc, and ignites the bursting
charge of the shell. .

Norr.—Great care is to be taken, after the thimble and pellet

is screwed in, that the shell is not dropped, particularly on itsgy

base.

Supply.—Each fuze is supplied wrapped in waterproof paper,
in a tin box hermetically sealed by a tin band, having a wire for
opening, painted blue, and marked, ““Fuze, Time, Large Pattern.”

The thimbles and pellets are supplied separate from the fuzes,

in tin boxes painted drab, and marked, “ Thimbles and Pellets.”:

MEDIUM. -

This fuze is similar in construction to the large fuze, but is
smaller, and is graduated in inches and tenths up to 5 inches of
fuze-composition, which burns at rest 7'6 seconds.. The action is
the same as the large fuze The thimbles and pellets are smaller.
They are supplied the same as the large fuze, and marked ““Fuze,
Time, Medium.” E L

SMALL,

This fuze is similar in construction to the large fuze; but is
smaller, and is graduated in inches and tenths wp'to'd inches of
fuze-composition, which burns at rest 76 second
plug is not filled with F.G. powder, but closed. 1
brass only. The action is the same as the large time fuze. The
thimbles and pellets are smaller. They are sapplied.the same as
the large fuze, and marked ‘“Fuze, Time, Small.” o

P S ——

g
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MEraL COMBINATION.
LARGE.

Thig fuze is a combination fuzeof large pattern. Ttis similar in
construction to the medium pattern (see below), but has a
““steady” ring over the pellet to keep it in position. It is marked
the same as the ““large” time fuze.

MEDIUM,

This fuze is a combination fuze, and graduated to 5 inches, and

burns about 111 seconds. The time arrangement is the same as

i > the large time fuze. The concussion arrangement is contained in
i the hottom part of the fuze. It consists of a white metal pellet or
hammer, containiftg the detonating composition, and a gun-metal
guard, suspended by means of a brass shearing ring, which is fitted
round the pellet, and rests on a projecting rim.. The ring is

receive the detonator and a pellet of mealed powder, pierced.
The detonator is kept in position by the edges of the pellet being
turned down overit. The upper part of the pellet has a feather
edge, which sets up into a recess in the metal guard.
The interior of the guard is recessed for the feather edge of the
pellet, and fitted with a shoulder, which rests on the shearing
ring. ~ A steel needle is fitted to the interior of the fuze, and
pointing downward. The bottom is closed with 8 screw plug
and a thin brass disc.
The action of time arrangement is the same as in the large
uze.
. The action of concussion arrangement is as follows :—On the

shock of discharge, the guard sets back the brass ring over the
. projecting rim of the pellet or shears it off, and the feather edge
g1z dovetailed into the recess, locking the guard and pellet together,
“which remain in the bottom of the fuze during its flight. On
graze or impact, the pellet and guard fly forward, the detonating
i composition comes in contact with the needle-point, and igniting,
' - the flame passes to the pellet of mealed power, blows out the disc,

and ignites the bursting-charge of the shell.
If it isrequired as a percussion fuze only, thimble and pellet are
| not required; the arrow on the collar must be set between the
zero point and the extreme length of fuze-composition, care being
taken that it is not set too near the zero point, to avoid premature
" explosion.

divided, so as to befree to expand. The pellet is hollowed out to -

3
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Small thimbles and pellets are used with medium or small time
and combination fuzes.

Supply.—The same as large time fuzes. Box painted red,
marked “Fuze, Time. Mark IT. Medium pattern.”

SMALL.

This fuze is similar to the medium pattern, and is graduated to
4 inches of fuze-composition, which burns at rest 76 seconds, and
is supplied the same as the other fuzes. Box painted drab, marked
“Fuze, Time. Mark II. Small pattern.”

MippLE TmME AND PERCUSSION.

This fuze consists of a body, composition-ring, dome, and né§.
It has two safety-pins, and is similar to the short time and
percussion (see below) in all respects, except as to, size, weight,
marking, and length of composition.

The extra length of composition is obtained by increasing the
diameter of the fuse, and consequently its weight. The differ-
<fences are, the stem of the body is hollowed out and allows room

or gas,

Tghe composition-ring has three fire escape holes, from which the
gas escapes as the composition burns away; and the safety-pin
passes through the side of the ring instead of through the dome.

Tts diameter is 2+15"; its weight 192 oz.; it contains 485" of
burning composition ; and is marked to 30 half-seconds. It burns
when at rest 18 seconds. Great care must be taken when fitting
the fuze not to shift the leather washer between the ring and the
body ; if this is done the fuze would be blind. These fuzes are
also marked with theletter N. (naval service), T. (for time safety-
pin), P. (for percussion safety-pin), R. 1 L., date, and Mark.

Saorr TiME AND PERCUSSION.

This fuze is intended to supersede the combination medium in
the smaller natures of B.L. guns, and may be relied on to burn
with great regularity ; to act by time both at very short intervals
and at very short ranges, and on graze with certainty. )

The principal parts (of the time arrangement) are the body, the
composition-ring, the dome, and nut, all made of gun-metal. There
are two safety-pins of split copper wire.

The bottom part of the body is threaded with G.S. gauge, and
contains the percussion action. Above this the body is of larger
diameter, and fits over the head of the shell, a leather washer on
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the under side of the fuze making the joint tight. Above this is
the stem with a central hole, forming a gas escape, and having
three holes communicating with the dome.

Round “the enlarged diameter of the body will be found the
safety-pin of the percussion action, a hole for the projection of the
key by which the fuze is screwed into the shell, and an arrow-
head marking the position of a fire-hole communicating with the
magazine. A leather washer onthie flat part of the body prevents
the eomposition in the ring from exploding.

The composition-ring fits on the top of the central belt of the
body ; a channel lined with asbestos paper runs nearly all round
it, and contains the fuze-composition.

On the upper side of the ring is a small cylinder containing the
igniting arrangement, which consists of a gun-metal hammer,
having a steel needle suspended by a copper wire ‘022" thick, over
‘2 grs. of cap-composition, surrounded with mealed powder.

The composition is indented at the end, and primed with a
thread of quick-match to secure its ignition, and the gas escapes
into the dome. Round the exterior of the gun-metal ring will be
found divisions marked and numbered up to 18, denoting the
usual half-seconds of time of burning ; the divisions are halved by
unnumbered lines, and these again can be bisected by the eye.

The dome fits on the composition-ring, and is retained by the
nut. It covers the igniting arrangement of .the time-ring, and the
space between it and the stem forms a gas chamber, and regulates
the burning of the composition.

The safety-pin of the time arrangement passes through the
dome, and through the hammer, and when it is withdrawn the
hole is closed by a lead pellet in a space in the dome.

The nut is a six-sided cap, with a cylindical projection at the
top, through which four fire-escape holes are bored.

The fuze is screwed into the shell by the universal key, the nut
loosened, and the dome and ring turned until the required
graduation is opposite the arrow-head on the body; the nut is
then set up tightly. This is most important, as if it is not done
the ring of composition may explode without burning. If required
to act as a combined fuze, both safety-pins are withdrawn ; if as
a time-fuze only, the time safety-pin ; if as a percussion fuze, the

+ percussion-pin 18 taken out and the time safety-pin is left in.

It is not safe to withdraw both pins and set the fuze at zero,
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Action of Time Arrangement.—On the shock of discharge, the
hammer shears the suspending wire and ignites the detonating
composition and the composition-ring, which burns round to the
channel communicating with the magazine, fires the percuf§ion
arrargement, and the burster of the shell. 1t burns from 12 to 13
seconds. The gas from the ring escapes into the dome, then through
the holes in the stem, and out through the holes in the cap.

The percussion arrangement consists of a body, detonator
pellet, safety pellet, and base plug of gun-metal; plain ball,
retaining bolt, and spiral spring of brass; a safety-pin of copper,
pellet of lead and tin, and a steel needle. :

The bottom is closed by a screwed plug, the safety-pin passing
through the enlarged part of the body and the safety pellet,
which'is suspended by a small copper wire.

The steel needle is screwed into the upper part, and is in com-
munication with the time arrangement by eight fire-holes.

The detonator pellet is of brass; and contains a percussion cap
and 3 grains of fine-grained powder.

There is a slot down the side for the safety pellet and plain ball
to fall into, also a groove down the side in which runs a stud on
the body to prevent it from shifting round; the hole in the
bottom is closed by a brass disc and shalloon.

The plain ball prevents the detonator pellet moving forward so
long as the safety pellet is in its place; when the safety-pin is
withdrawn the hole is closed by a small lead pellet and spring.

The retaining bolt is an additional precaution against premature
explosion. It passes through the detonator pellet transversely,
the head projecting into a recess in the body, and is kept in
position by a spiral spring.

The bottom plug is a short cylinder of guri-metal, and is filled
with pressed meal powder, covered with a dis¢ of paper and shal-
loon, secured by a brass washer, the powder being pierced.

Action of Percussion Arrangement.—On the shock of discharge
the suspending wire is sheared and the safety pellet sets back
into the slot of the detonator pellet, the plain ball follows it on
the first movement of rotation.

During flight, the centrifugal force of the heavier end of the
retaining bolt overpowers the spring and withdraws the smaller
end from the recess in the body, so that the detonator pellet is
free to move forward. The lead pellet is also driven outwards by
the same force, closing the hole in which the safety pellet works,

v

T
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thus preventing any grit, dirt, or water entering and drowning
the fuze. On impact, the detonator pellet flies forward on the
needle and fires the cap, which ignites the fine-grained powder
and so passes into the shell,

This fuze is very quick in its action, and weighs 58 oz.

PERCUSSION.
#PETMAN’S G.8. MARK I.

This fuze differs only from the later pattern, Mark 1., in having
fewer coverings to the detonating ball.

. PETMAN’S &.8. MARK IL

This fuze consists of the following parts :—Body, top plug,
plain ball, steady plug, detonating ball, cone plug, lead cup, and
suspending wire.’

The body, top plug, cone plug, detonating hall, and steady plug
are made of gun-metal ; the plain ball is made of brass, and the
suspending wire of copper.

The body is conical, tapped throughout with a screw, to take
the General Service fuze-hole ; it is about 2 thick, a strong case
being essential to resist the shock of heavy discharge. It is
slightly hollowed out in the centre of the interior, to allow sufficient
play to the detonating ball, and is also hollowed out at the base
to allow the lead cup to dovetail into the recess when it is crushed

"up. It is tapped at the top to receive the top plug. The bottom

is solid, with a hole in the centre of the base to allow the cone
plug to set back through it,

The top plug is screwed into the fuze, and has two holes in the
upper part to enable it to be screwed into the fuze, and a cup-
shaped recess in its lower part into which the plain ball fits.

The plain ball is a small solid ball, turned from brass wire,

"The steady plug is a disc recessed at the top, and roughened to
receive a ring of detonating composition, and having a cup in the
centre to receive the plain ball, and three fire-holes to allow the
flame to pass down ; the bottom of the central hole is enlarged to
receive the projection of the detonating ball; detonating com-
position is pressed into the recess, and is covered over by a thin
copper washer and lacquered.

The detonating ball is roughed by anumber of vertical grooves,
and has a deep horizontal groove near the centre. These grooves
retain the composition with which the ball is coated, and also
render ignition certain when the ball strikes against the body:
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At the top of the ball is a cylindrical projection, which fits into
the steady plug, and at the bottom is a smaller rounded-off pro-
jection which fits the cone plug. Over the composition is a layer
of thin gut, then two thicknesses of thinsilk, then two thin copper
hemispheres, and finally another thickness of gut and three parts
of silk ; each layer of silk and gut is varnished. .

The object of the two copper hemispheres (or cups), and of the
copper washer over the steady plug, is to reduce the sensitiveness
of the composition, so that the shock of grazing will not explode
it, while the shock of direct impact against a solid body will make
it act.

The cone plug is pierced with three fire-holes, the central one
being enlarged to support the detonating ball. The bottom of
the plug is filled with mealed powder, driven and pierced like a
tube; it is recessed near the top to allow the lead cup to dovetail
on to it, pierced near the base for the suspending wire, and closed
at the bottom by a small cardboard disc.

The lead cup Is a hollow cylinder, having a flange on the head
to fit the recess on the cone plug.

The fuze is protected from damp by the top plug and bottom
disc being covered with cement. It is specially designed to act
on impact, not on graze. It will not explode on a shell passing
through a wave, but will do so on striking a wooden ship.

Action M.L. Guns.—On the explosion of the charge the wire
suspending the cone plug is sheared, the lead cup is crushed up,
the lower edges being forced into the undercut portion of the
lower part of the body of the fuze, the tube of the cone plug is
Torced through the fire-hole in the bottom of the fuze, and kept in
that position by the crushed lead cup ;_the steady plug alsofalls a
distance equal to the height of the lead cup before being crushed
towards the bottom of the fuze. The rotation of the shell dis-
engages the detonating ball from its supports and it rests in the
body of the fuze. On the shell striking a hard substance, the
ball is thrown forward with great force, the detonating com-
position is brought violently into contact with the body of the
fuze, is exploded, and the flame passes down through the escape
holes in the cone plug, igniting the mealed powder in the tube
and the bursting charge of the shell.

Action B.L. Guns.—In B.L. guns, with no windage, owing to
the absence of any lateral motion of the shell in the bore, the
disengagement of the detonating ball from its supports cannot
always be relied upon. It is to obviate this that the small plain
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ball and annular groove of detonating composition are placed in
the upper part of the steady plug; on impact, the steady plug is
driven with great force gainst the top plug, and the plain ball,
which was thrown out of the cup on the explosion of the charge,
is driven against the groove of detonating composition, causing
it to explode, and the fire passes through the fire-holes in the
steady plug and ¢one plug, and ignites the bursting charge of
the shell. )

This fuze requires no preparation other than screwing it into
the shell, and filled common shell are generally supplied with the
fuzes in them.

Each fuze is wrapped in brown paper, and 5 fuzes in a tin box
hermetically sealed.

R.L. MARK IIL

The body of the fuze is of gun-metal, with a projecting rim,
it is tapped outside with the G.S. pitch, and threaded in the
interior of the bottom to receive the bottom plug. On the top is
a square hole to take the G.8. key.

From the lower surface of the head, and projecting downward,
is placed a steel needle. Inside the body is a gun-metal guard,
which rests on two projections or feathers of a white metal pellet,
and is recessed to take the feather edge at the top.

The pellet is hollowed out for the reception of the detonator,

. which is a copper cap containing 34 grains of cap-composition,

closed at the top with a thin disc of brass, and at the bottom by
a disc of copper with four fire-holes, the lugs of the cap being
turned down over it to keep it in place. The cap is secured in the
top by the metal of the pellet being spun over if.

A safety-pin is used, which is made of twisted wire, and passes
through one side of the head of the fuze, through the metal guard,
and between the needle-point and detonator (on one side)into the
other side of the head, and is secured by the ends being opened
out into a recess, which is closed with a lead plug and brass disc
soldered over.

The bottom plug screws into the bottom, and has a fire-hole in
the centre, which is closed with a thin brass disc.

‘When the safety-pin is withdrawn, the hole is closed by a small
lead pellet, which moves freely in a recess made in the head of
the fuze, and closed by a thin brass disc. When the shell is
rammed home the pellet sets back and closes the safety-pin hole
and prevents premature explosion.
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Action.—On the shock of discharge, the guard sets back and
shears the feathers, and the edge of the pellet is forced into the
recess in the guard ; pellet and guard are locked together, and re-
main in the bottom of the fuze during flight. On graze or impact
they fly forward, the cap strikes the needle-point and ignites the
composition, the flash passes through the fire-holes and pellet and
blows out the brass disc into the bursting charge of the shell.

The safety-pin is withdrawn with B. 1L, guns just before enter-
ing the shell in the gun, and with M.L. guns after the shell ig
entered in the gun, -

PeroussioN, Smart., Margs I. awp II,

This fuze is intended to supersede the R.L. percussion for use
with B.L. guns of 4 inch and all below. It consists of a body,
detonator pellet, safety pellet, ball, retaining bolt, and spiral
spring of brass, safety-pin of copper, closing pellet of lead and
tin, steel needle.

The body is threaded to fit the G- S, fuze-hole and has no head ;
the bottom is closed by a screwed plug. A steel needle is screwed
in the top. 'The top has two slots for the G.S. key and two for
the ends of the safety-pin.

The detonator pellet contains the R.L. percussion cap and
3 grs, of F.G. powder. There is a slot down the side for the
safety pellet and ball to fall into, and it is prevented from
turning by a serew in the body, which projects into a groove
down the side of the detonator pellet. >

The cap is covered with a brass disc. Mark I. hag not this

brass disc, and is to be considered obsolete.

The ball prevents the detonator moving forward so long as the
safety pellet is in its place. .

The safety pellet is suspended in the head of the fuze by a
copper suspending wire.

The safety-pin passes through the bridge between the slots in
the head, and also through the safety pellet; it is secured by a
twisted wire loop.

The retaining boltis an additional precaution against premature
explosions. It passes transversely through the detonator pellet,
the head projecting into a recess in the body, where it is kept in
position by a spiral spring.

The bottom plug is a cylinder of gun-metal filled with pressed
mealed powder, covered with a disc of paper and shalloon, secured.
by a brass washer.
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Action.—On the shock of discharge the suspending wire is
sheared and the safety pellet sets back to the bottom of the slot in
the detonator pellet ; the ball follows it at the first motion of
rotation. )

During flight, the centrifugal force of the heavier end of the
retaining bolt overpowers the spring and withdraws the small end
from the recess, so that the detonator pellet is free to move for-
ward. The lead pellet is driven outwards by the same force,
closing the top of the hole in which the safety pellet works, pre-
venting any water or grit from entering through the safety pin-
hole on graze or the drowning of the fuze.

On impact, the detonator pellet flies forward on the needle-
p;)iriilt a%d fires the cap; the flash ignites the fuze and the burster
of the shell.

The fuze is very quick in its action, and is not liableto be fired
by an accidental blow unless strong enough to crush in the head.
of the shell. Weight of the fuze, 58 oz. :

Mark I1. differs from I. by having no ball. Tt has two retain-
ing bolts with corresponding slots ; has no suspending wire, but
a spiral spring of copper, which keeps the detonator pellet from
the needle-point ; the safety-pin passes down through the top of
the fuze ; the body is longer, and the bottom cup-shaped, and
containg a small charge of I'.G. powder.

“On impact, the pellet is driven forward, overcoming the spiral
spring, against the needle-point, which ignites the fuze.

Dirrcr Action. Mark II.

This fuze, which was introduced into the Navy as a temporary
measure, in consequence of the failure of Petman’s G.S. fuzes at
Alexandria, differs from all other descriptions of percussion fuzes,

+in being intended to fire by a single direct blow.

In all other percussion fuzes the fuze is first “ put in action *
either by the shock of discharge, the rotation of the shell, or some
other cause connected with the firing of the gun; so that, until
the gun is actually fired, the fuze is practically more or less safe:
from accidental ignition ; but in the direct-action fuze a single
blow on the head is sufficient to ignite it.

... 1t is not probable that this fuze will be long retained in the
Navy, but in the meantime the greatest precautions are necessary
in dealing with it.
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The parts of the fuze are—the body, having a division in the
centre through which nine fire-holes convey the flame from the
detox}llator on the top of the division to the blowing-charge under-
neath.

The needle dise, of thin copper, carrying a steel needle (a
striker),

This disc is secured between two screw plugs in the upper part
of the body, and is just above the detonator on the division in the
centre of the body.

The head of the fuze is covered by a cap, and the bottom closed
by a plug with holes in it. The fuze only acts on impact, or on. .
graze at such an angle that the nose of the shell enters the
ground, the needle being crushed down on to the detonating
composition which fires and ignites the blowing-charge.

Dirzer Acrion., Mark IIT.

This fuze differs from Mark II. in the following particulars.
T4 has no cap, and is threaded its full length, the top being closed
by a plug with left-hand thread, and marked with an > and the
word “unscrew.” The interior parts are the same as Mark IIL.
This fuze can now be screwed its full length into the shell, and
may be kept in the shell for which it is used.

Navarn CoNcussioN, LARGE.

This fuze is similar in construction to the smaller naval con-
.cussion, except that it is much longer, and has a blowing-chamber
filled with fine-grain powder,

NavaL CONCUSSION, SMALL.

This fuze is made of gun-metal; the principal parts are—the
body, top plug, needle, guard ball, metal guard and pellet, sus-
pending wire, and safety-pin.

The body is conical, and tapped with a serew to take the G.S.
fuze-hole to within half-an-inch of the bottom, which is left
plain, with a hole for the safety-pin; it is slightly hollowed out
on the inside to allow sufficient play for the guard ball ; the bot-
tom is solid, with a fire-hole in the centre primed with mealed
powder and pierced and closed with a thin disc of brass.

The top of the fuze is closed with a screw plug, counter-sunk,
having a steel needle in the centre projecting downward from the
interior, and on top a slot to take the Armstrong key. The
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needle is protected by a small brass ball (dome-shaped), hollowed
out in the.centre, and resting on the metal guard or pellet.

The guard is of gun-metal, and is hollowed out at the lower
part to take the pellet, and 1s recessed in the interior. A small
hole is made through both for the suspending wire to keep them
in position, the ends of the wire being turned down into grooves
on the outside of the guard; the upper part of the guard has a
projecting neck, which is cupped out for the reception of the
detonator, which is similar to the R.L. fuze, and is primed with
mealed powder.

The peliet is also of gun-metal, hollowed out in the centre, and
- primed with mealed powder ; through the side is a hole for the
suspending wire, and another through the lower part for the
safety-pin. A leaden cup or ring is fitted to the upper part, with
a feather edge, which sets up into the recess in the guard, the
pellet resting on a paper disc in the bottom of the fuze.

The safety-pin is of brass, and passes through the side of the
fuze and through the pellet, and is kept in position by a tape band
passing round the fuze, the guard being supported by the safety-
pin.

Action.—On the shock of discharge, the suspending wire is
sheared, the guard sets back over the pellet, and the leaden cup
or ring is forced into the recess of the guard, locking them both
together ; the guard ball falls off its supports and lays in the
body of the fuze, exposing the needle. On graze or impact, the
guard and pellet fly forward, and the detonator strikes the needle-
point and fires the fuze. The flash ignites the mealed powder in
the guard and pellet, and blows out the disc in the bottom of the
fuze into the bursting charge of the shell. The safety-pin is re-
moved before screwing the fuze into the shell.

Supply.—Each fuze is in brown paper—20 fuzes in a tin box,
painted drab, hermetically sealed.

Borr PercussioN Fuze.

TMe bolt percussion fuze consists of the following parts :—
Body, pellet, copper cover, guard, bolt, split-pin, bottom plug,
and safety-pin.

The body is of gun-metal, and has a steel needle fixed in the
centre of the head, and a slot on one side for the bolt to slide in.

The bolt projects into the interior between the pellet and top
of the body, and is kept in that position by the brass split-pin
which passes through a hole in it, and on each side of a shearing

P ——
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wire fixed across the hole. The guard and pellet are both of gun- »
metal. The copper cover, in form of a tube, fits over the pellet,
the upper edge being bent inwards so as to rest on the top of it;
the lower edge heing cut into wings and bent outwards so as to
support the guard. The pellet has a copper cap in the top, the
detonating composition being covered with a "005 in. brass dise,
and a powder pellet in the lower part, with a fire-hole connecting
them. The bottom of the body is closed by the bottom plug,
which screws in, and is filled with pressed gunpowder. The
safety-pin passes through the head and split-pin, and prevents
the latter bearing on the shearing wire,

The fuze is screwed into the shell, and the safety-pin with-
drawn at the moment of loading.

On discharge, the split-pin shears the shearing wire and drops "B
through the bolt into a pocket; the bolt then slides back by
centrifugal force.

The guard straightens the wings of the copper cover, and sets
down over the pellet, which is then free to move forward against
the needle on impact or graze.

Base PERoussION STEEL AND GUN-METAL FOR 6-PR. NORDEN-
FELT Q.F. Guw.

This fuze is very simple in construction. Its parts are—body,
pellet, split-ring, and bottom plug. There are two holes in the
body for screwing it into the shell. It is threaded half way ; the
remainder is plain. A lead washer under the head prevents the :
entrance of the gas from the charge into the shell. The pellet is h
solid, hiaving a recess in the end for the detonating composition,
which is covered by a brass dise. The exterior of the pellet is -
turned down to form a shoulder for the split-ring to rest on, which
prevents the pellet from going forward until the shock of discharge,
when it slips over it and puts the fuzein action. The bottom plug
is fitted with a steel needle, and has two holes through it, filled
with pressed powder, covered with a paper dise.

Action.—On the shock of discharge, the split-ring is driven over -
the pellet, and both remain back ; on impact, the pellet and ring
fly forward on the needle-point and fire the fuze and the burster,

There are two patterns of these fuzes, steel and gun-metal ; the
latter is used with common shell. The principle is the same, but
the body is_of gun-metal, and the diameter reduced.to suit the
thicker walls of the cast-iron shell. These fuzes are, however,
interchangeable. L3
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There is a Mark,IT, fuze in which the needle is fluted, and the
holes in the plug are conical ; the ring or guard is rounded at the
edges and slightly smaller to prevent the pellet from jamming ;
%ut this is not so far supplied (July, ’90) to the Victorian Naval

orces,

FITTING AND FIXING FUZES.
Woop Tive Fuzes (WITHOUT DETONATORS).

Wood time fuzes are prepared for any desired range by boring
into the required side-hole for the length of fuze-composition. A

_ hook-borer or gimlet-borer is used, and when using 1t place the

fuze in the hook, in the proper position for boring the required
hole, enter the bit into the side-hole and screw up until the bit
has entered as far as the borer will allow, taking care not to press
upon the fuze so as to prevent its bedding in the hook,

Unscrew, and, when the bit is clear, remove the fuze from the
hook ; the fuze is then screwed into the shell by hand, or a smart
blow 1s given.

Care should be taken when withdrawing the bit to prevent the
escape of powder from the channels.

Wood time fuzes may be bored into at any hole irrespective of
the projectile in which they are used.

Wood time fuzes are fixed in the fuze-hole by screwing the fuze
round by hand until it is held firmly in the fuze-hole, or by a smart
blow with a piece of wood, taking care not tosplit the fuze. The
fuze must not be uncapped until the shell is in the muzzle of the

gun. These fuzes are “uncapped” by taking hold of the copper

band and unwinding it smartly, so as to leave the priming fully
exposed,
‘Woop Time Fuzes (WITH DETONATORS).
These fuzes are screwed into the fuze-hole by hand, and on no
account are they to be struck against anything. The safety-pin
is not to be removed until the moment of loading.

- MgeraL Timg FuzEs.

These fuzes may be prepared for the desired range after they
have been screwed into the shell.

Loosen the nut with the key, so as to free the collar ; then move
it round until the arrow 1 points to the required length of fuze ;
then screw up the nut, steadying the collar at the same time ; then
tighten the nut with the key. )
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These fuzes are screwed firmly down with the Armstrong key

after the plug is removed, the thimble being screwed in at the-

moment of loading.
Should the fuze be removed from the shell, the arrow should

be set at the blank space before it is returned.
Meran ComBiNaTION FUZES,
These fuzes are fitted in a similar manner to metal time fuzes.

TiME AND PERCUSSION FuzEs.

For time, are fitted as metal time fuzes, except that the time
safety-pin is withdrawn. For percussion, withdraw the percus-
sion safety-pin. For both, withdraw both pins after fitting,

PrrovussioNn Fozes.

G.8. Fuze.—These require no preparation; they are simply
screwed firmly into the fuze-hole by means of the key. Should

there be any difficulty in extracting a percussion fuze, the shell )

should be either fired away or thrown overboard.

R.L. Fuze.~These fuzes require no preparation except the re-
moval of the safety-pin ; they are screwed firmly into the shell by
means of the key. The safety-pin is not to be removed until the
moment of loading.

Direct Action Fuze.—Remove thecap (or top plug in Mark ITIL.),
and serew firmly into the shell with general service or universal
key.

Nawvel Concussion Fuze.—In these fuzes the safety-pin is with-
drawn (before the fuze is screwed into the shell) by the tape band
round the lower part.

A
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FRICTION-TUBES.

£ Friction-tubes are used for the ignition of all gun charges, and
also for firing rockets.
_ There are three descriptions, viz.:—Long quill friction-tubes;
1short quill friction-tubes; and copper friction-tubes with wire
00p.

The quill is driven with mealed powder, pierced up the centre
with a fine hole (to expose a large surface of the powder to
immediate ignition), and a roughened copper friction-bar is passed
through it, above the mealed powder (on the top of which the
detonating composition is placed); the head iz then filled with
gunpowder and clay, and closed with shellac-putty, to protect the
composition from damp. The head of the tube 1s kept in place
during the pull of the tube-lanyard by a leather loop, which goes
over the tube-pin in the gun.

The long tube is 4 inches long, and is formed by cementing two
quills together ; it is used for guns from the 64-pr. and all above.
This tube will strike fire through two thicknesses of serge, when
in a vent, at a distance of 21 inches.

The short tube is 22 inches long, and is used for guns below the
64-pr. ; it is also used for the signal-rocket tube, and with life-
buoy portfires. It will strike fire, as above, at a distance of 14
inches.

Copper tubes are 3 and 5 inches long, and resemble generally in
their manufacture the quill-tube above described, but have no
loop for the friction-pin. A wire loop is attached to 5-inch tubes
to prevent them from flying about, which has otherwise been
found dangerous on the explosion of the gun. They will strike
fire, as before mentioned, at a distance of 30 inches.

Tubes are supplied in tin cylinders, each containing 25. The
cylinders are hermetically sealed by a strip of tin, the end of
which is exposed to facilitate opening when the tubes are required
for use.
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Quill tubes are packed on theirsides, copper tubes on their ends.
In the cylinder for copper tubes a loop is formed by a corrugated
strip of tin, soldered round the inside, forming a rack for each
tube.

All friction-tubes are kept in the gunner’s store-room, in a
locker lined with metal, under lock and key.

ErecTrIC TUBES.

Electric tubes, No. 10, are quill tubes fitted to fire electrically
instead of by friction. A platinum wire bridge is fuzed by the
passage of the current, and ignites the composition with which it
is surrounded.

Electric tubes, No. 11, are a drill imitation of the above.

PRIMERS.

The mechanical primer consists of a body of brass, which is
hollowed out for the reception of the priming, and fitted with an
anvil carrying a percussion cap. The base of the primer,- when
struck by the firing needle, comes in contact with the cap and
fires the priming, which consists of two pellets of fine-grain
powder, with a slight space between them. The anvil contains a
Tittle dust gun-cotton, to facilitate ignition.

The electrical primer is similar in outer form to the mechanical,
but the priming is fired by the incandescence of a platinum wire,

. ‘which passes through a small quantity of gun-cotton at the rear

of the priming. .
Two insulated copper wires are passed through a small channel

a in the base of the primer-case; and are soldered to two base plugs

inserted in a cylinder of ebonite, fitting the interior. :

. A fine platinum wire is soldered across the heads of these brass
plugs, and when the electric current passes through this wire it is
heated sufficiently to ignite the gun-cotton surrounding it, and
thus fires the priming of gunpowder.

There are several patterns of electrical primers, differing only
in detail, being generally on the same principle.

The latest pattern has a metal slide over the base to protect the
wires. Further descriptions of these primers will be found in the
Victorian Torpedo Manual, 1889.
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SIGNAL ROCKETS.

.The cage is made of thick brown paper, rolled up into a

cylinder ; the rocket composition is driven by hand over a
conical *‘former,” which is afterwards removed. A light paper
case is attached to the head, terminating in a cone filled with 28
pellets of composition, which, when ignited, form stars. At the
bottom of the pellet-case is a smail quantity of mealed powder,
which serves to open the case and to scatter them on the rocket
-attaining its highest position. The star-chamber is separated
from the composition by clay driven in on top of it. A hole is
pierced through to allow the gas to enter the pellet-case from the
composition. The rocket is choked near the base, and has a prim-
ing made up of L.G. powder and isinglass. The vent is secured
by a paper cap.

A copper socket is seized on to the case of the rocket to take
the rocket stick.

Rockets are fired by hand or from a machine, which consists of
an oval tube of sheet iron to take the rocket with the portion of the

stick at its side, a round tube of sheet-iron being fixed toit to —

take the remainder of the stick.

A vent is made in the base of the oval tube opposite to the vent
of the rocket to take a quill friction tube, which is prevented
from falling out, when the machine is pointed up into the air,
by a hinged-piece of gun-metal which shuts in behind its head.

To fire the rocket from the machine.—Forceo the stick into the
copper socket and attach it by pressing the projection into the
notch. Tear off the paper cap at the bottom of the rocket, thus
exposing the priming, and place the rocket in the machine ;
enter the friction-tube, se¢ the loop over the stud, hinged-piece
put over, and trigger hooked ; place the machine in a vertical

position, jee all clear overhead, and then fire with the tube
lanyard.

A short sticéz, with rope-tail attached, is used when firing

rockets by hand,

et
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To fire'the rocket by hand.—Attach the stick to the rocket and
straighten out the tail ; remove the paper cap at the bottom, and
}ignite the rocket with a piece of slow-match, a light, or a port-

re.

Signal rockets rise to an altitude of about 400 or 500 yards,
and can be seen on a clear night at a distance of 30 miles.
They are used for signalling at night, and for display when
required.

Rlocket composition : saltpetre, sulphur, and degwood-char-
coal,
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SIGNAL LIGHTS.

The lights used in the Victorian Naval Forces are two—Iong
and short.

The long light consists of a cylinder of brown paper 9'5 inches
in length, and 1-78 inches in diameter ; the bottom is left open to

*a depth of 22 inches for the reception of the holder. Above this
opening is pressed a layer of clay ‘2 inches in thickness, which
forms the base for the composition, and prevents the holder from
being burnt by it. On the top of the clay is pressed, by hydraulic
pressure, 66 inches of long light composition, the open cavity
being smeared with powder paste, and capped with a metallic cap.
The top of the case is strengthened by a band of tin. It will
Journ from five to six minutes.

Long-light composition consists of saltpetre, sulphur, and red
orpiment or realgar,

The short light is a cylinder of brown paper, 52 inches in
length, and 178 inches in diameter. Tt is driven with 23 inches
of signal-light composition, and in construction is similar to the
long light. It will burn one minute.

Short-light composition consists of saltpetre, sulphur, red

-orpiment, magnesium, and paraffin wax.

The lights, when burning, are held by a hollow wooden holder
made of beech, about 10 inches in length, with a screw-knob at
one end ; it is recessed to contain ten primers; the opposite end
fits into the light. The light has two holes to fix it to the holder
by means of a wooden peg. At one sids of the holder is a groove,
as a guide for the entrance of the peg at night.

Lights are ignited by means of a detonating primer, which is
placed in a hole at_the top side of the light, marked by a black
dot ; the paper end of the primer is placed in the hole, and is
ignited by striking the copper wire of the primer against any
moderately hard substance. :

The general service primer consists of a cylinder of copper,
*4 inches in length, open at both ends, one of which is fitted with
a collar of the same material. A small piece of wire, wedge-shaped
at one end and roughened, and smeared with detonating com-
position, is inserted into the collar of the cylinder 3 the other end
1s tightly pinched together on the composition. The flattened
end is bound by a few turns of copper wire to increase friction,
and is protected by paper shellaced over to exclude moisture.

RS
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They are supplied in tin boxes, holding 5 or 10.

If no primers are available, these lights can be ignited by a
piece of slow-match, taking. off the metallic cap and touching the
composition with a spark of fire.  They are used for signalling at
night and for illuminating.

VERY'S LIGHTS,

»

There are three descriptions of these lights—‘“ Red,” ¢ White,”
and *‘ Green.” They are used for signal purposes, and are painted
at the top the colour of the light. They are fired from a hand
pistol, and burst on attaininga good height. They are very useful,
and all JL.M. ships carry them. They are not, however, yet
supplied to the Victorian Navy.

. PORTFIRES

Are of two descriptions, viz., common and life-buoy portfires.

Common portfire is a paper cylinder, 16 inches long and rather
more than half-an-inch in diameter, driven with portfire composi-
tion, which consists of saltpetre, sulphur, and mealed powder,
the bottom being turned in to form the base for driving. The
upper end is primed with mealed powder to make it light easily.
They are used for incendiary purposes, and will burn from twelve
to fifteen minutes. They are ignited by slow-match.

TLife-buoy portfires consist of seven pieces of portfire of different
lengths, secured at right angles to each other to a gun-metal
plate by means of copper-wire—the first length, and also the last
piece but one, is driven with a quicker burning cemposition, in
order to resist the water on immersion of the buoy in falling from
the side, and to increase the action of the flame. They will burn
from twenty to twenty-four minutes. They serve to indicate the
position of the life-buoy at night to the man overboard, and also
to the boat’s crew who are rescuing him, They are ignited by a
friction-tube fixed in position ou the plate. A hook, fixed to the
metal cover on the ship’s side, is hooked to the eye of friction-bar ;
on the buoy being released from the side, the weight of it falling
canses the friction-bar to be withdrawn, which fives the portfire.

T.ife-buoy portfires are now obsolete, caleium lights being used
instead where available.

-
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MATCH.

“SLOW.”

Slow-match is pure hemp, slightly twisted, boiled in a solution
of water and wood ashes, in the proportion of, water 50 gallons,
wood ashes 1 bushel. This serves for 100 lbs. of yarn. It burns
at the rate of one yard in eight hours, and serves as a means for
incendiary purposes.

“ QUICK.”

Quick-match is made of cotton wick, boiled with a solution of
mealed powder and gum arabic. It is used for the priming of
fuzes, and to fire explosives of a dangerous nature which it
would be unsafe to approach. It burns, unconfined, one yard
in thirteen seconds ; confined, instantaneous.

SAFETY FUZE.

Safety-fuze consists of a column of gunpowder enclosed in
flax, covered with gutta-percha, and coated with varnished tape.
It is used for submarine mining, &c., and can also be used to
detonate gun-cotton in connexion with a detonator, It burns one
yard a minute.
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QUICK-FIRING GUN AMMUNITION.

47 INCH QUICK-FIRING GUN.

The cartridge-case is made of brass, and is drawn from the solid
metal to shape. It is screwed at the base for the reception of
the primer, and its mouth is closed with a combined Iubricator
and lid soldered on.
Charge 12 1b. S.P.
Projectile ... ... 4b51b.
Bursting charge, armour-piercing shell, 11b. 13 oz. P. & 9 0z. F.G.

Do do., practice shell ... 1lb. 1oz L.G.

Mhuzzle velocity . 1,786 £.5.
Total energy ... 995-foot tons.
Penetration at muzzle .. 8°2 inches.

Instructions for filling Shell.—Remove the plug from the fuze-
hole, and after seeing that the fuze-hole A clear from dirt, grit,
&c., insert the funnel, and pour in the bursting charge. The
shell should be first filled with pebble, and the interstices then
filled with F.G. powder, well shaken down. Take care that none
of the powder is left on the threads of the fuze-hole, then screw
in the fuze or plug as required. .

The primers (electric) used are termed ‘“‘double contact
primers,” having a double bridge, two projections on the outside,
and one in the centre. The striker presses against the primer,
and is used for electrical or mechanical firing. The primer itself
makes earth (E) with the gun. For mechanical firing, an adapter
is used, which will take the service primer.

The ammunition is prepared for firing by the primers or
adapters being firmly screwed into the cylinders with the spanner
supplied for the purpose. A pair of large tongs is used to hold
the eylinder whilst serewing in the primer or adapter.
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6-PR. NORDENFELT QUICK-FIRING GUN.
AMMUNITION PROPOSED BY THE NORDENFELT GUN COMPANY.
POWDER AND CARTRIDGE.

The powder for these guns is the Nordenfelt hexagon. ITtisa
small pellet-powder of six sides, with indented ends, and of con-
siderable density, viz., 1'82, The service charge, with all
descriptions of projectiles, is 1 1b, 15 oz.

The cartridge-case is of brass, solid drawn, the base and body
being of one piece. In shape it is slightly conical, to ensure easy
extraction, A small brass tube fits into a hole in the centre of the
base, and projects into the body of the case about three inches ;
this tube is primed, and the cap is pressed firmly into its head.

The powder is shaken down into the cartridge-case so as always
to oceupy the same space ; this ensures great uniformity in velocity.

PROJECTILES.
There are two deseriptions of projectiles supplied with these

ns, viz, i—
i Steel shell.
Common shell.

The steel and common shells, weighing 6 1bs., are coated with
thin copper, deposited by the electro-chemical process. At a
certain distance from the base the deposited copper is much
thicker than on the other parts, o as to allow the rotating rings
being turned from it, Both descriptions of shell are fitted to
receive the base percussion fuze.

SALUTING AMMUNITION.

The saluting ammunition is composed of a cartridge-case,
shalloon cartridge, and felt, and paper wads. It is supplied not
made up. The case is solid drawn and has a central tube.

When required, the charge is placed in the cartridge-case, the
i\:ads placed over it, and secured with shellac. Its weight is
3 oz,
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PARTICULARS OF AMMUNITION.

Ammunition, Marks I and II.
=
Charge—description of powder *45 hexagon. %
weight 1 1b, 15 oz. >
Ca,rtrldge case~1ength 12072 inches. ¢ ‘
weight 2 1bs, 7 oz.

Length of ca.rtndge, complete 18702 inches.
‘Weight 10°4 1bs.
Common shell—length - 8'04 inches,

‘5 ’s y In cahbres 36

. % weight, loaded ... 6 1bs.

s burstmg charge 2 oz. 4 drs,
Steel shell—length 7°9 inches:

,, weight, loaded 6 1bs.

' burstmg charge .. 2 oz. 12 drs.
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MACHINE GUN AMMUNITION.

NORDENFELT 1"-4 BARREL—MARK ITL

Thereis no anvil, but a small boss in the chamber instead.

The powder charge weighs 625 grains, and is pressed into the
cartridge case, care being taken that it shall always occupy the
same space. The effect of this pressure is to break up the weaker
grains, and to form a hard solid mass of dust, with grains inter-
spersed. ~The bullet weighs 73 oz., and is of steel, the point being
hardened; round the base is a cannelure into which the envelope
is choked, and on the base are several radial cuts into which it is
set on firing.

The space between the envelope and the inside of the cartridge
case is filled with pure beeswax as a Iubricator.

The rotation is given by the envelope, which is made of very
thin brass, the base being shaped into the form of a gas-check, and
the front end carefully turned over the shoulders of the bullet,

The cartridges are packed in bundles containing 12.

The weight of each bundle is about 8 Ibs. 9 oz.

These bundles are stowed in an ammunition box, Mark IX. or
Mark XTI.; either of these boxes contains 8 bundles, that is 96
rounds,

The weight of the box filled is 82 1bs.

When any Nordenfelt ammunition boxes, from which a portion
of the ammunition hasbeen removed, are required to be returned
into store, or to be moved for any other purpose, the vacant place
should be completely filled with wood, tow, or other substance, to
prevent danger of explosion by the cartridges moving about and
striking against each other.

All hoppers on board are to be kept filled.

Projectile, nature ... ... solid steel

f weight, including envelope 0z. 725

" length cal. 2675
Envelope, weight of oz. '8
Charge, weight of v 143
Cartridge case, weight of ... n 252
Total weight of cartridge... n 1121

NORDENFELT 17-2 BARREL.

The ammunition for this gun is precisely the same as that for
the 4-barrel gun,
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SMALL-ARM AMMUNITION.

MARTINI-HENRY RIFLE.

Ball cartridges for the Martini-Henry rifle consist of a case
formed of two turns and an overlap of *004” brass, lined with
tissue paper to prevent the injurious action which would take
place if the powder and brass were in contact. Between the folds
at the base is a strip of brass of the same thickness as that com-
posing the body, to give additional strength. A small sight-hole
is punched in the case to see that this strip is present. The cart-
ridge is made of a bottle-necked shape by crimping in the upper
part, so that the whole fits into the shot chamber of the rifle.
The base is further strengthened by two base cups of brass (an
inner and outer), and the bottom is closed by a carbonized
wrought-iron disc. Inside is pressed a paper pellet, having a hole
in the centre against the bottom of the cartridge. A cap-chamber
pierced passes through the disc, cups, and pellet, and rivets the
whole of the parts together, the top of which is bulged out over
the paper pellet, the base of this chamber being flanged to fit a
countersink in the iron disc. The cap-chamber contains a brass
anvil, on the shoulders of which rests the cap, containing *2 grains
of cap-composition, pressed and varnished. On the top of the
powder is placed a millboard disc, then a wad of beeswax, cupped
out to the front to insure its expanding in cold weather, then two
more millboard discs, and lastly the bullet, which is composed of
lead hardened with tin, 12 parts lead to 1 part tin.

Weight of bullet, 480 grains ; length, 1'27”; diameter increases
from ‘439" at the shoulder to '45” at base. ) '

Description of powder, R.F.G?; weight, 85 grains.

The cartridges are packed in bundles of ten, stowed head and
tail, in white and brown. paper. Weight of each package, about
%}lb. 2oz.; supplied in quarter metal-lined cases and ammunition

0X68,

Solid-drawn cartridges are similar to the above, except that the
case is of solid-drawn metal instead of being * built up” or
“rolled.”

The action is as follows:—On firing, the cap-composition is
forced -against the point of the anvil and the flash thus pro-
duced reaches the charge through the hole in the cap-chamber,

o
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the case expands, and being pressed firmly against the side of
- the bore prevents the gas from escaping in the direction of the
breech ; after firing, the cartridge contracts to its original propor-
tions, making extraction easy. .

Blonk cartridge consists of a brown paper case in lien of brass,
having a bass disc, cap-chamber, cap and anvil, one base cup, and
paper-pellet ; an additional piece of paper is inserted in the case,
forming a head to the cartridge, which is done by turning in the
top after the powder is entered.

Description of powder and weight used for blank cartridge :—
68 to 72 grains of R.F.G. F.G. and L.G. may also be used.

Blank cartridges are packed in bundles of ten, head and tail,
in two coverings of purple paper. On the outside covering is
printed the nature of contents, weight of charge, and B.L.; also,
the Mark and year of manufacture.” They are supplied in metal-
lined half-cases.

i

GATLING GUN.

The cartridge for the *45 gun consists of a solid brass case,
somewhat contracted at the top; the base is formed by pressing
out the material of the case, 50 as to form the projecting rim
necessary for extraction. There is no anvil, but the cap strikes
against a small boss or nipple in the chamber, which is pierced
with two fire-holes. The interior of the case is not lined with
paper, but lacquered. The charge, bullet, wads, &c., are identi-
cal with those used in the Martini-Henry cartridge.

They are stowed in bundles of ten, head and tail, supplied in
ammunition-boxes, each package weighing 1 1b. 2 oz., wrapped in
paper similar to the ball cartridge for the Martini-Henry Rifle.

PISTOL (ENFIELD).

The cartridge for the Enfield pistol is made of solid-drawn |
brass, the centre of the base forming the cap-chamber, in which a
cap and anvil are placed. The cap-chamber is pierced as usual,

Weight of bullet, ‘265 grains (same alloy as the Martini bullet);
length of bullet, ‘897 inches; diameter of bullet, ‘455 inches;
charge, 18 grains pistol or Adams’ pistol powder; weight of
bundle of 12, about 10 oz. '
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wo MARKING OF AMMUNITION BOXES.

~ In order that the particular kind of ammunition packed in

small-arm ammunition boxes may be readily distinguished, all

such boxes issued from Woolwich have now labels, with dis-

tinguishing marks of various colours. The distingnishing labels

3re p{aced on each side and on each end.” The following is the
etail :—

Digti ishing Marks,
Contents of Boxes. oy L Co‘ljour
On each side. On each end.| Marks.
Ball Ammunition for— M.-H. RIFLE.
Martini-Henry Rifle .. e - - Red
CATLING, 0-45"
Gatling Gun, 0456 .. .. A A Black
| NomDeNFELT.
Notdenfelt Gun (gervice) .. ‘ ’ Green
NORDENFELT.
N,
» ,» (practice) .. <> % Green
NORDENFELT. .
. ,» (dummy drill) @ @) Green
PISTOL, ADAMS'.
Adams’ Revolver Pistol e . . e
] PISTOL ENFIELD.
Enfield  ,, i o Q O Brown
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PART 1V.

MISCELLANEOQUS.

MANNING AND ARMING BOATS.
STORES.

A similar magazine is supplied for all boats armed, and contains
the following stores :—

Gunmer’s Stores.—Rifle ball cartridges, 400 ; blank, 50 pistol
ball cartridges, 120 ; 1 signal rocket and stick, 1 long light,
1 signal light, 2 holders for lights, 1 portfire, 1 signal book.

Boatswain’s Stores.—1 boat’s bag, containing—I1 lead and line,
1 answering pendant, 1 marlinespike, 1 ball of spunyarn, 1
sewing palm, 1 sewing needle, 1 skein of twine, 1 canvas
roll, 1 tallow box.

Carpenter’'s Stcres.—1 hand hammer, 1 fearnaught strip, 1
strip of sheet lead, 1 strip of copper, 12 corks, 1 packet of
copper tacks.

Medical Stores.—1 bag or box, containing—1 tourniquet,
bandages, and lint.

In addition to the magazine, a quarter-case of rifle ball ammu-
nition, containing 400 rounds, is held in readiness to be sent in
each boat, if required. .

Each boat carries at least one filled water barricoe when going
-on service, and an anchor and cable ; and at night, a boat’s com
pass and lantern, in addition to the above stores.
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JUDGING DISTANCES AT SEA.

(1) Sir H. Douglas’ method, in which an observer on deck
sscertains with a sextant the angle subtended by the enemy’s
mesthead and hammock-netting or waterline. i

This method is found very useful for laying out targets and
keeping station with the squadron, &e., &c. T T

(2} By Sound.—Sound, travels at the rate of about 380" vards &
second. If the interval between the flash and the report of a gun
;u[:: secgnds be multiplied by 380, the product will be the distance

yards. :

(3) . Admiral Ryder's (or the horizon) method, namely, to observe
from the crosstrees or other convenient place the angle subtended
‘between the horizon and the eneiny’s waterline or other object,
or if on shore from a fort (the higher the better), #ad is corrected
by the dip angle due to the height. :

Example (1).—Let the angle subtended between the horizon and

e enemy’s waterline, ascertained by an observer at a ship’s
masthead or from a fort (say a height of 205 feet), be 2°. Re-
quired the distance, .

The dip of the horizon due to a height of 205 feet, ses Table
IL, s 157117, 2° + 15/ 117 — 2° 15/, neglecting the seconds.

The distance due to an angle of 2° 15, if the height had been
20 feet, would have been, from Table I, column 2, 169 yards.

The correction for each foot of additional height, column 3,

‘Table I., is 8'5 yards.

Distance = 169 yards - (205 — 20) 85 = 1,741 yards.

This is a sufficiently close approximation to the distance givenin
.Table IV., in Admiral Ryder’s work, viz., 1,743 yards, showing
that Table I. can be safely used with ¢ horizon " method within
the prescribed limits.

> Example (2).—Let the angle subtended between the horizon and
the enemy’s waterline, ascertained by an observer in a ship’s top
or the upper battery of a fort (say 95 feet above the water) be 9,

The dip of the horizon due to aheight of 95 feet (see Table I1.)
is 10’197, & x 10’ 197, neglecting seconds. The distance due to
an angle of 19, if the height had been 20 feet, would have been,
from Table I., column 2, 1,204 yards.

The correction for each foot of additional height, eolumn 3,
Tablel.,is 608 yards; distance =:1,204 x (95-20)60°3=>5,726 yards.

n ascertaining the distance for the same height and angle from
Table IV., in-Admiral Ryder’s work, it will be found to be 7,229
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yards, showing an error of 1,503 yards, introduced by using Table
L. with the ““horizon” method beyond the prescribed limits.
This example is given to enforce the necessity of confining the use
of Table 1. for the ‘“horizon” method to the limits laid down
above. Of course, if there is any index correction it must be
applied, but it will be found more convenient and less embar-
rassing to the observer aloft to use a sextant that has no index
€rror.

MISCELLANEOUS.

TABLE I.—_MASTHEAD ANGLES.
HererT, 20 FEET.

! - ~ l - =
|85 &3 . |2 &5

=) Bt £ o.90 - o.b £ S

T olg (2918 |8 S |8 [£2)% |8 2%

< - . @

O.lg.qu.:.D:}‘g.:.oq Ss124] 98

CEREEAILEAN EA R -y NN AR TR

2% EE|E8||Zw| 2T 58 i E@lEsl 5|l 8w En | 58

=5 |58 32|15 |A2 |38 |55 |A5) S8 25|48 83

I 1 ‘ 1 ?

© 4 lyds, | yds |0 7 yds.‘ yds. 1,° 7lyds.! yds |]° ¢ | yds. | yds.
5 0177688 ||152|204 | 10971 4358 | 179 | 0 38| 602  “30-2
480 | 85| 42 1150|208 104 |'1 2| 360 | 185 | 0 37| 618 | 310
470 95|48 ||148] 212 106 | 1 ol 382 | 191 |10 36, 636 | 318
350 | 991 590|146 216 | 108 |0 59| 558 | 194 |10 85| 654 | 322
840 104 | 521144220 | 110 | 053395 | 197 |0 34| 673 | 33
330 | 109 | 54 I 142924 | 112 |10 57| 402 | 201 || 0 33| 604 | 547
320|114 | 57 /1 40] 220 | 114 | 0 56| 400 | 205 (|0 32 715 | 358
8101120 | 60 ||138|23¢ ) 117 | 055416 | 208 |[0 31| 789 | 370
el g 8 R d B s |
250 155 | 67 ||152] 240 { i25 ‘ 052|410 | 220 ||0 28| 813 | 409
245 | 139 | 60 |[130] 254 | 1277 | 0 51| 449 | 225 |0 27| 248 | azea
240 143 | 71 ||123| 260 | 130 | 050 | 458 | 229 || 0 26| 851 | 421
285 | 148 | 74 (| 1326|266 | 133 | 049 | 467 | 234 ||0 25 | 916 | 458
230 152\ 76|14\ 273 | 1361 048 477 | 239 0 24| 054 | 477
295 158 | 79 |1 22| 279 | 14°0 | 0 47| 487 | 244 [0 23 097 | 498
230 163 | 82 ||120| 236 | 148 |0 46 | 08 | 20 |0 22 1041  pos
215169 | 85 |[118) 203 | 147 |10 45| 500 | 25 || 0 21 1090 | 546
210 176 | 88 ||116| 301 | 15 | 0 44| 520 | 260 || 0 20 [1145 513
20818 92 |11 14 309 | 155 1043|582 | 26 |0 19 1204 | 603
2 01101 |95 |I112| 318 | 166 |0 42| 545 | 275 || 0 131272 | 636
158 194 | 97 ||110| 827 | 16+ |0 41 558 | 280 ||0 17 [1347 | 674
126 1or | 99 18187 | 168 110 41| B2 | 289 |0 1611431 | 716
154 201 (100 |1 6] 3847 | 17+ l 039 87 | 24 1/0 15 106 | Tod

| ' i .
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> TABLE II.—A DIP TABLE.
R | i
Height of Height of | Height of
eye above| Amount of || eye above | Amount of leye above, Amount of
water Dip. watber Dip. [ water Dip.
i in feet. in feet. | i in feet.
i * |
t
! —
20 440 85 945 150 J 130
25 511 90 10-8 155 1313
30 h'43 95 10-19 160 I 13-27
35 611 100 1035 165 [ 1839
40 640 105 10°51 I 170 I 1351
h 45 75 110 117 | w5 | 143
Y 50 78 115 1122 | 180 5 1415
¢ 56 751 120 11-38 | 185 ‘ 14-26
3 60 812 125 1152 [ 190 H 14-38
L 65 832 130 | 126 1195 i 1449
i 70 852 135 12419 \ 200 | 151
75 910 Il 140 | 1283 | 205 | 1303
80 993 ' 45| 1246 I 210 | 15922
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BUGLE CALLS.
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USEFUL RULES AND TABLES.

The Metric Tables are all arranged in rows,

To find the Metric equivalent of any given number, or wice
versd, look in the left verlical row for the first figures of the
number, and along the top horizontal row for the last figure ;
the equivalent will be found at the intersection of these two
rOwSs, g

For example : at page 224, find the equivalent in English inches
of 45 millimetres.

Having found the figure 4 in the left vertical row, look along
it for its intersection with the row under the figure 5 in the top
horizontal row, and find the number 1-77169, which is equivalent
in English inches to 456 millimetres. :

It is evident that the equivalent of all Metric multiples of 45
will be found by merely shifting the decimal point in the number
177169 ; thus the equivalent of 450 millimdtres is 17°7169 inches,
and of 4,500 millimstres 177169 inches, and so on.

As 1 centimetre equals 10 millimatres, and 1 décimdtre equals
100 millimdtres, the table for the conversion of millimdtres into
inches is applicable to the conversion of either centimdtres or
déecimetres into inches, Thus 15 centimetres equal 150 milli-
metres, or 5906 inches, and 20 décimdtres equal 2,000 millimetres,
or 78742 inches.

The Metric measures of length are—
1 millimetre 0039370788 Fnglish' inches.
1 B

10 millimétres = 1 centimbtre,
100 s = 1 déeimdtre.
1,000 »s = 1 mbdtre.
10 métres = 1 décambtre.
100 = 1 hectometre.
1,000 ,, = 1 kilomatre.
10,000 . = 1 myriambtre.
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MILLIMETRES TO INCHES.

HXAMPLES,

{1.) Find the equivalent number of inches in 0:08, 0°36,-0°97
1, 20, 36, 360, 3,660, and 7,000 millimbtres. i

Answer,

90012, 0:0142, 00382, 0°03937, 078742, 1'41735, 14°173, 144°10,
and 27559 inches,

- (2.) Find the number of inches in 78°67 millixadtres.

Answer,
78 millimétres = 80709 inches.
67 0264

2 = 23
7867 s =.3'0973

2

(8.) The 17-centimdtre German gun has a calibre of 1726 milli-
metres, and & length of bore of 3784 millimbtres; what are the
equivalents in English inches ?

Answer,
172 millimdtres = 6771 inches.
6 N =002¢ ,,
1726 s =679%

3 -

3,700 millimétres = 14567 inches.
84 331

”

3,784

5 = 14898

2
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MILLIMETRES TO INCHES, MILLIMETRES To INCHES—continued.

1 millimdtre = 00393708 inch. 1 2 3 4 5 6 7 1 8 ' 9
X ' | 11457 [11°496 11536 11575 11614 114654 [11-693 11 152 11772
‘ 457 111~ ) ; 7 b . 3 11
Eg o 1 2 8 ¢ | 5|6 7 e | 9 11°851 [11-890 |11-929 [11°969 [12-008 12:047 |12-087 12195 12168
ZE == 12944 12284 12323 12:302 12:402 12441 12450 [12-520 12559
12+638 112:677 (12 756 [12-795 12835 12874 [12-914 12953
0:0/0:0000 00004 |0-0008 00012 (00018 [0:0020 (00024 00025 00032 (0-0035 18082 13071 [13-110 13150 (13-180 [13-929 (13968 [15-307 ‘13-347
01100039 041043 0-0047 0-0051 100055 0-0059 |0-0063 100067 [0-0071 |0-0075 13423 113-465 |13'504 (13543 [18-383 |13-622 (13662 11501 1340
02100079 [0-0023 0-00RT7 100091 [0-0095 (00088 |0-0102 100106 00110 :U_01é4 12-819 [13°858 (13808 [13:937 [13-977 14016 114055 14095 14134
08100118 (00122 |0:0126 (00130 00134 |0-0138 (0-0L42 |0-0148 (00160 (0°0154 16213 14951 14902 14331 (14370 [14-410 (14490 |14on ‘11 oy
Jralo-Ches |0:0161 00165 10:0169 |0-0178 |0-0L77 00181 |0-0185 (00189 (00108 14807 114646 14685 14-725 (14764 (14803 14843 |14-882 14-Do1
0500167 00201 |0°0205 (00209 00213 00217 (00221 00224 0-0228 |0°0232 15:000) 115°040 15-079 [16-118 157158 [15-197 115236 |15-276 15315
0600236 0°0240 |0:0244 0°0248 00252 |0-0256 0:0260 0-0264 |0°0268 (0-0272 15804 115433 15473 15512 (15551 [15591 [15'630 [15-670 15709
0-7/0-0276 10-0280 |0-0284 0-0257 10-0291 00205 0:0209 100303 00807 00811 15788 [15-827 15866 (15906 (15045 [15-084 |16:024 |16-063 16103
O-R0-0315 00310 (00325 |0-0327 (0-0331 0°0335 (0°0330 |0°0343 (0-0347 00850 2 |16:151 16221 16960 (16299 [16:330 (16:378 (16415 [lgos 1ot
0°9/0-0354 10-0358 (10362 100366 0-0370 0-0374 |0-0378 10°0382 10-0386 |0°0339 16575 |16-614 16654 (16°693 16733 [16-772 [16-811 [16-851 116800
Ly 03987 0:07874/0-11T1 015745|0-10685/025622 0°27650/0°31497 085434 16960 17008 |17-047 [17:087 [17:126 (17166 |17-205 [17-244 17954
LIP2057110°45308 0-47245|0-51182 0-55119/0-5056/0°62063 D'66930 0 TORES ) 74805 17362 [17°402 |17-441 17481 (17520 (17559 |17-599 (17-688 '17-677
2/0°7874210°32670(0°86016.0°0055 o lf'{i39_!1,1}'5\*9=1%4§7$ 17756 [17-796 |17-835 [17-874 (17914 [17-953 [17-092 [18-032 18-071
811811211 22054 1-25987 125624 133 1173511456721 40610 15854 18150 18189 |18-229 |18-268 |18-307 [18-347 |13-386 |18-425 15-465
41674531 -61421)1-65355 1 69205 1-73232/1-77169)1-91106) 1550431 18544 18-583 18622 (18662 (187701 18740 {18780 |18-810 '18-6p
5i106554/2°00792 2-04720 208666 212003\ 216540 2" 20477| 224414 18-937 18977 18-016 [19-0a5 [19-095 [19-134 19172 19213 19-952
6/2:36226/ 240163 2-44100\ 243087 25197 |2 66911 2°50818 2 63785 A 10°331 19°370 1197410 (19449 [19-488 |19-528 |19'567 119'607 ‘19646
7[21765052-70634| 2'83471|3-§7408 9-01345 2:05282/2-08210/1-03166 307004 311081 5016408 | | ’ ‘
8314966 318005822842 396770 330716{3-35653)3-38500| 342627 346465 350402
91354337 3-53276 (362213, 3 3-74024(3°770613 81808 3-86836/3'S07 T4

The foregoing table will also serve for the conversion of metres to
inches, as T mdtre = 1,000 millimdtres:—

10/3-98708\3-076  |4-016
114381 |4:870 (4409
1214724 |4-764  |4-803

4184|4173 4213 (4252 [4-201
4528 [4°567 11°606 [4646 |1'685
4:921 [4°961 [5°000 |5039 ﬁ-&?g
. 18\5°118 |5-158 |5°197 5315 [5364 (5894 (5433 |5+47
' 14/5°512 |5-651 (5501 (6w 67709 |R748 (6787 |6EuT  |bene6
i 166906 [5°945 (5084 |6°024 (6063 [6:102 |6-142 [67181 |6-221 |6-260
16/8-209 16-339 |6°878 [6°417 |6°457 [5°496 6635 (0575 |6°614
17/6°693 |6°782 |8-771 [6'91l 6850 16890 B929 |B-UED [7-008 7047
187°087 7126 |7°165 |7'205 |[7-244 [7'284 (7328 |[7°862 (7402 [7-4d1
1947480 [7-520 |7°550 |7.599 |7-638 |7677 (7717|7756 (7795 7835
20(7°874 [7°918  |7-963 (7°992 |8-032 8071 (8110 (8150 (87180 %298
21[8°268 [8°807 |5-347 |9°336 8425 (8465 (8504 [5-543 [8-683 [3-Be2
228661 (8701 5740 (8780 |8-B19 (8858|8808 |8-D37 |2°976 0016
23/9°065  [9-085 (0-134 19-173 ‘9~213 0258 10-201  [9-821 [9:870 (0410

ExaupLe,
Find the number of inches in 002, 036, 3°66 mdtres.

Answer,
0787, 1417, and 14410 inches.

2410°440 10488 (0528 |0°567 (D606 |0646 [9°685 [9-725 [0-7G4. 9°E0B
2510:2343 19382 10-021 [6°961 |10-000 [10:039 [10-079 10118 |10-158 [10-197
26/10°236 110°276 |10-315 [10°354 10-394 [10-433 [10-473 [10-512 ]_0'55} lﬂ‘ﬁgl
27/10°630 110669 [10°T00 [10°748 |10-788 |10°827 10866 (10°006 [10:045 |10-884
25/11°024 {11063 |11°103 [11-142 [11-181 [11-221 [11-269 (11-299 |11-389 111-378
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DECIMETRES TO INCHES.
1 décimetre = 3'937079 inches.

o|1|2 |8 |4|5|6|7|8]oe

0°551| 0°501 0-630| 0069 0708 0748
0945 0°984| 1+024) 1-083] 1102 1-142
| 1:339| 1-378| 1-417| 1+457| 1-496 - 1536
1575 1614 5 17323 1-772| 1-811| 1°850, 1-890| 1-929
06| 1-BEB| 2003 2087 27126| 2°165| 2205 2-244| 24283 2323
-6 2'362] 2403 2-441] 2-4R0) 2°G20| 26559 2508 2-A38) 26TV 2717
7 2756 27785 2885 29874 2013 2958 2092 3081 3071 3110
081 8°160, 3-188, 3-2u8) 3263 5°307| 3:'8406| 4'88G| B'425| 3465 3'504
09 5543 8'683 8622 B662| 3-70L) 8-740| 8780\ B'B10| 5858 3'898

| 00394 0433
2| 0:787| 0847
8| 17181 1-220
4

.;.
§-\l

{53
o0
52 o
=5
i

=
=T =
-
&
=
&

[ N~
% b
E5E
3
g

— — | 3937 15-748| 19685 23-622| 27°660| 31-407 35°434
1) 39'871| 43-308 05119| BO-056] 62-008) 66-030 TOB6T| 74804
2| TB742| 82°679) 84-400| 98-427102-364/106°301 110-230(114-176
31118112 1220654 133801137 798 141-785(145°672 148-610(153°547
4[157°483 161 421 173“232” T7-160/181 106/ 185 (43 188-081/192-018
5196-8541200°792|7 G0 212603216540 220477224414 228-352)232-280
(] 2252401632 251074 206911 250-848(263 T35 267 -728/271'660
7(275°595270°654) 201345205282 200219308156 807 004/311-031

3/314°966 318005 580°716335°653 538-600|342 627 346465360402
9|354 387 B58'27 |362-213|360-160(370 087 374 024 B77 901|381 08 385 -836(380°773
10i393 ‘Tt.‘rS|

ExXAMPLES.
(1.) Find the number of inches in.0'22, 1, 6, and 64 décimbtres.

Answer,
- 0°866, 3-937, 23622, and 251-974.
(2.) The total length of the Russian 24-centimdtre gun is 3,367
millimetres ; what is this in inches ?
Answer,
3,367 millimdtres = 3367 décimbtres.
33  décumetres = 129°924 inches
67, = 2638

33-67 s 132-562

USEFUL RULES AND TABLES. 227

METRES TO FEET.

EXAMPLES.

(1.) Find the number of feet in 005, 0°76, 1, 24, 500, and 550
mbtres. .
Answer, '

0164, 2,493, 3'281, 78741, 1,640°45, and 1,804°3 feet.
(2.) Find the number of feet in 68-97 metres.

Answer.
68  mbtres = 223101 feet.
97 3182

23 = 2
—_—

6897 ,, =226283 ,,
(3.) The muzzle velocity with the 15-centimbt
475 métres ; what is the equivalent in English feet ?

Answer,
1,55843 feet.

German gun is

METRES TO FERT.
1 mefre = 3:2808992 feet.

2 0 1 2 3 I 4 5 6 7 } 8 2
00 0000f 0033 0088 O’OQS_I 0181|0164/ 04197 262 0295 g
1 0‘32f§ 0361 0-304 0'4‘38i 0468 0402 0-525 0°590 0628 "
02| 3656] 0680 0722 0734 0787 0820 0853 (7915 0-951
03] 04984 107 1050 1082 1-115| 1-148| 1-181 1246 1-279 |
Odf 1+312) 1-345| 1878 14100 1443 1-476| 1-509 1574 1607 |
0'5| 1640) 1-678 1-708] 1788, 1771 1804 1 ‘837 1902 1-935 |
01_31 1968 2001 2034 2087 2100 2132 2165 250 2263
07| 2-208| 2-920| 2-382 2304 2427) 2°460  2-403 ‘hadl 2591 |
B'H| 2624 2667 2600| 2723 9755 2788 2 821 2:91G
05 2952 2985\ 3018| 3050 3083 5116 3149 3247

3251 6562 9-543|' 13-124 16'40:'1' 19685

1 4
22‘911{1 26 '24—?| 29526
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METrES T0 FEET—Ccontinued.

.0 1

| Met

2 3 4

516

7

8 9

32-800| 25-060)
65°618 (87504
98:427|101708
131236134517
[164-045(167-320
6/196°854/200°135
7229663232944
B{262°472(265°T53
]205-281 /298562
10(320°09
11/360°90 |3
1290371
1342852
14 1|4uq 33
49213
1652494
17/557°75
1868056
19162337
920/656'18
21/688-00
22/T21°80
2875461
2478742
9583022
26/853°03
27158584
98101865
20105146
30/084-27
S1[1017-08!
32(1040°20
83/1032°70
34/1115°50
35(1148°31 (1151 610)
36/1181°12{1184-40)
37(1218-03/1217-21
33(1246°74/ 125002,
30(1279°35(1282:33
40(1312-361315-64

T O M T 1 e

40042
628°22
6103
5584
02665
5046
60227
TA608
76789
79070
§29°51
B66°32
230412
02193
OndT4

102036

108503
1118°Tw

H87R6 |0
1053-17/1

30871
727180
10030

42°652) 45433
76461 78741
1022701111550/
18770814107 9| 144-360
170°607|173°838/ 177169,
205416 2%‘89{l209 978
200225\ 250°506/242-787

49215

82022
114831
147640
180444}
213268
246067

266-034| 272816275605
301°545{305°124/308'405
33704 [341°21
570°74 |374°02
403755 [406°85
436°36 (43064
469717 [472°45
501°98 [505°26
53479 (53507
56760 [570°%8
60040 [603+69
63321 |A36°49
666°02 |660°30
69883 70211
73164 |754°92
764°45 76778
749726 (80054
88007 (83335
S2°88 366716
20569 (89807
92849 (031778
081°30 (964°58

‘23 (304-11 (D97°39
1023°64(1026°92{1030°20
06645 1056 73(1063-01
1080261092 54100582
1122-07(1125°35(1128-63
1154°88/1153°16(1161°44
1187 -691190°971193-25
1290461223 78122706
1253301266 58(1250°87
1286°11(1250°30(1202-67
1318-92(1332-20/1325 48

411845°17|134845

1351 °78/1855(01/185829,

4211377 -08[138126{188454|1357 *52{1391- 10}

278878
311685
54440

187730
41011
-;42 g2

47573
50854
54135
67416
608 57
63078
67258
7539
785120
77101
BO3-22
S86-63
B60-d4
0225
G45°06
787
100067
103348

109910
1131-91
116472
119653
1230°34
1265°15
120506
182876
136157

1394 38]

52494
85304
118°112
160921

216G
24454
282157
314086
34778
33058
412-39
446°20
47001
61182
64463
7744
/1025
4806
GTaHT
0867
74148
77429
S07 10
534591
87272
00553
05334
a71°15
100396
[1036-76

1066~ 29|1f}59

1102-88

116981
123362
1268643
120024
14824

136485
139766

183°780,

1155190
116500

55775

88584
1917903
154202
187-011
2104620
252-29
|285438
1318247
45106
455-87
416°67
44948
15229
51510
54701
550°72
61353
G46°34
679°15
71196
74476
7757
51038
84319
876°00
90481
04162
07443
100724
10£0°05
7107285
110566
113847
117128
120309
123600
126971
180252
133543
1368°13
140094

59-0566| 62-387
91-865| 95°146
124°674(127-955
157488160764
190-292(193-573
233-101|996*352
25670101350 191
288-719/202-000)
321528324809
254-34 (36762
28715 (30048
419'96 |423-24
45976 45604
485°57 48885
513-38 |521°66
661719 (BG4 -47
5%4°00 |567-28
61681 162009
340°62
432743
71524 |7
74805
(18085
21866
34647 |849°75
'819 28 |
91209
444°90
97771 (98009
1010°52/1018°50
104333(1046°61
1076°141075-42
1108°94/1112:92
1141-75(1145°03
1174°58(1177 84
1206°37/1200°25
1240-18(124346
1972-00/1276-27
1305°80/1309-08
1338°61(1341°80
1871+42(1374-70
1404-22|1407-50

MiTrRES TO FEET—COniinUed.

USEFUL RULES AND TABLES.

1 2

s

i

|
|
=| o ‘
|1-110 T
{4 1-143 60|

45 11476740/

43 150021 |
5 3

401160764
50164045

206697 2
213268

69226332
237
2 ]
230500/

246"1 ’ﬁ?

77 2596"79
782550102
79,2591 91,2
Si}il?.ﬁ:!d—‘?ﬁ

51939011

2 '2”34'1‘) :
20807 l*la
2165302

121682021
2231012

2427562

1414°07(141736
144688
11478°6911482°57
15124016157
1545530154858
1567811158139

110-02(1614 20
104473164701
4(1670-82
35171263
1745744
1778725
1811-06]
184387
187667
20160048

22066122
+44(9352+

145016/ 145444
11458625
1618706
1551 47
1684 G7
161748
165020
11683710
1171591
[1748:72
17815417
181434

184771
18794

)5,

TPLE
1946 31

|
1420°631428°01 142719

146672 146000

148053 140281

15‘2? 4 16256
o 1

i

211290 2116°18)
3743+

2142+4312145°7
2175-24(217862 2
208-04(2211 58 2214 61

2080400 2088°37 |Z0%

(s} 7

14580047/1483+75)
1463-28/1466 568
1496°09(1499°37

1594 °52{1597 *8)
52733163061

] 600‘15|1663 42

5
1824-15{1827 *48
185696186027

2(188980(1893°08

1922°61 |1925 85
1955 1958~ gU

9119 4{.')122»74
215227 216655

24413 2247 421225

261160 261483

HU‘ ik

8

14587103
1602856

1528-00[1532°15/15
156171 (156499150527
100108]

163380
1666°70|
w am

79798
183074
1863°55

1320
106198

2126

2650°97

13 ‘3844'-10;26!7 69

1466784

208321
ol

2168882
2191642

144031
1473412
G505 9.

1604-36
162717
166098

1801-21
1834 02

106526

190470199507
“6){2030°88

22244522
225796
2200-07/2
237288 2
235569 |2

258803
| 26121 44
2664:25

i
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METRES TO YARDS.
1 métre = 10936331 yard.

o)

| Metres,

0000
0109
0:219
0328
0°437
0547
0656
0766
0875
0984
109!

21-BV27

e

cooscocooo
Wo-ac e edt

1

0011
0120
0230
0-339
0448
0°56568
0667
0776
0-886
0995
1094

328090/ 330026

2

0022
0131
0241
0-850
0-459
0569
0678
0-787
0897
1-006

3

0033 |
0142
0252
0361
0470
0580
0689
0°798
0908
1-017

2°187

4

0°044
0153
0-262
0-372
0481

0591

0°700
0809
0919
1-028
4374

&

|
| 0-085
0°164
0273
0383
0°492
0602
0711
0°820
0980
1039
| 5468

a8

0066
0-175
0284
0°394
0503
0612
0722
0831
0941
1-050
6562

3281

131236 14°2172/15°3109 16'4045!17'4981
33124°0599 25°1536|26° 2472 27 3408 |28-4345
34°0063 360300 37-15835 382772

45(29°5281

437453448380
5468161667755
B5-G150/680-7116

TEI787416 792352 %'9285!8‘2'02‘

45°'0326'47-0262 481108 40-2135
56°8689 57°9625 B 0562 60"
378052 688589, 05-HY1

18652 52-05!

| 0-077
0-186
0295
0405
0'514
0623
| 0738
0842
0951
1061
7655
185918

9843

19-685420°7790
30-6217131-7154
415581428517
562-4044 53680
1634307 645248

4 ?4—'136?Di?6‘450?

853034 86°3070
062207 /973333

USEFUL RULES AND TABLES.

The British measures of length are—

12 inches
3 feet

8% yards

40 poles

= 1 foot.

(I

1 yard.
1 pole or rod.
1 furlong.

8 furlongs = 1 mile.

The following tables will facilitate the conversion of

British

mieagures of length into corresponding Metric measures:—

INCHES TO MILLIMETRES.
1inch — 95-3995411 millimetres.

2 3 4:|5

5]

7

000 =T 08 SN g 0F b ‘

02'8{15103‘81' 51 J‘l".}ﬁi):lﬂﬂ‘ﬂﬁii I{J?'1?6I105'2?0
o |

ExXAMPLES.

~ (1.) Find the number of yards in 005, 046, 1, 6, 55, 550, and
6,400 metres.

1

Answer, R
0055, 0'503, 1-094, 6562, 60°15, 60150, and 6,999°25 yards.

(2.) The mean range, mean error in range, and mean error in
direction of projectiles fired at 3° elevation from the 15-centimétre
German gun are 2,285, 14'66, and 0'85 métres; what are the equiva-
lents in yards?

Answer.
2,200 métres = 2,405°99 yards. 14 meétres = 1531 yards,
8% ,, = 9296 ,, kil w o= 72
2,285 ,, = 2,49895 ,, 1466 ,, =1603 ,,

085 meétre = 093 yard.

goegoo00as | Inches.

oI e oorokt | Dbt R oS

0-254
2:794
5334
7874
10°414
12-954
15494
18+034
207574
234114
25400
27974
5334

7874
10414

12054 |

15404

0-508,
3048
57588
8128
10668
13208
15748
18288
20828
23368
50°800]
304-8
5588

8128

0762
3302
5842
8:382
10-922
13-462
16002
18542
21°082
23622,
76199
3302
5842
8382

1016

11-176

21336
23876

10668 (10922
13208 113462
1574'8 (16002 |1626°6

18034 (1828'8 (18542
90574 20828 21082

23114 12336'8 23622
i

13716

1+2701
3-810
6350
8:890)
11430

13°716| 13°97()
16-256. 16510
18-796] 19050

21590
24-130)

101°599/127°000
3556 | 3810
6096 | 6350
8636 | 8890
11176 111430

“1397-0
|1651-0

1-524
4064
6604
9144
11-684
14224
16764
19-304
21844
24°384
152399
4064
6604
914-4
11684
1422-4
16764

18796 119050
21336 121590
23876 ‘24130

19304
21844

1778
4-318
6858
9-398
11-938
14478
17-018
19558

4318
| 685°8
| 9398
111938
1447°8

22-098| 21
24-638| 24+
177-798 20

| 200G
1219°2 (12440

14732 1498+8

17018
1955°8
2200-8

24384

‘2463'8

17272 (17526
110812 (20066
122852 (2260°6
2489°2 |2014°6
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INCHES TO MILLIMETRES.
ExaMpLes,

. (L) Find the number of millimdtres in 036, 0°97, 1, 12, and 43
inches,

Answer,

9144, 24638, 25400, 304 80, and 1,092°2 millimatres,

(2.) Find the number of millimdtres in 31 inches.

Answer,

3 inches = 76199 millim¥tres,
1, =250

=78'739 »

31,

(3.) The British 64-pr. gun has a calibre of 63 inches, and a
length of bore 97°5 inches; what are the equivalents of these
: numbers in millimdtres ?

Answer.

12 - ”2

6  inches = 152399 millimdtres.
3 7620
63 s = 160019

23

97  inches Al 2,463'8 millimdtres,
‘5 = 127

3 23

] ,
3
<t
1l
~
'S
=3
=
[

2

USEFUL RULES AND TABLES.

FEET TO METRES.
1 foot = 0-3047945 mdtre.

ls2s229292g | Fedt.

CHOSTOMEEE ON-TORE BN S
=)
[s-]
3
w

100013{1*7'94

0003
0034
0-064
0094
0125
0-155
0-186
0216
0247
0277
(305
3-458
6:401
440
12:497
15-544
18592
21640
24688
27736

2 8 4 5 8 7 8

0°006 | 0°009| 0-012| 0-015| 0°018| 0:021| 0:024
0°087 | 0°040| 0°048| 0-046| 0°049| 0-052|.0°055
0°067 | 0-070| 0°073| 0-076| 0-079| 0-082| 0-085
0097 | 0100 0°104 | 0- 0116
0128 | 0-131| 0134 0146
01568 | 04161| 0-164 0-177
0189 | 0-192| 0195 0-207
0219 | 0-222| 0-226 0238
0°250 | 0-253| 0-256 0268
0230 | 0-283| 0-286 0299
0610 | 0-914| 1-219 2438
3657 | 3-962| 4-267 5486
6-705| 7-010| 7-315 8534

9753 |10°058 10863 |10-668| 10973 (11277 |11-582
12801 |13-106 |13+411 |18-716114°020 | 14325 [ 14630
15°849 16154 |16°46% (16764 |17-068[17-873| 17478
18°897 [19-202 19°507 [19-812|20-116 | 20-421 | 20-726
21946 22250 |22-555 122+860| 23164 | 23460 | 23-774
24°993 | 25298 |25°603 | 25-007 | 26-212 (26517 | 96323
23041 |28-346 |28°651 | 28-955 | 23-260 [ 29565 | 29-870




USEFUL RULES AND TABLES.

FOR CONVERTING FEET TO METRES.

ExaMPLES,

(1.) Find the number of mdtres in 008, 0'36, 1, 39, and
78 feet. ’

Answer.
0+024, 0110, 0305, 11-887, and 23774 mutres.

(2.) Find the number of mbtres in 5762 fest.

Answer,

57 feet == 17373 mbtres.
62 ,, = 0189 ,,
5762 ,, = 17862 ,,

(3.) The muzzle velocity with the British 7-inch M.L.
1,561 feet; what is the equivalent in mdtres? i

Answer.

1,000 feet = 304'79 mdtres.
500 ,, = 152'387 ,,
61, = .18592

1561 ,, = 475779 ,

USEFUL RULES AND TABLES. 235 ‘

YARDS TO METRES.—1 yard = 0'9143834 matres.

Yds (e} 1 2 3 4 5 8 b d 8 =]
00/ 0000] 0:009| 0018 | 0°027| 0037| 0°046| 0055 | 0-084 | 0-073| 0-082
01 0001 0-202| 0120 0118/ 0-128| 0-137| 0-148] 0155 | 0-164] 0174
02|  07138] 0192| 0-201 | 0-210 0-219| 0229 0-238| 0-247| 0-256/ 0-265
03| 0274 0233| 0-203 | 0-302| 0:311| 0-320| 0-329 0-338| 0°847( 0-357
04| 0366 0:375| 0384 | 0-393| 0-402| 0-411| 0-420| 0-430| 0-439| 0-448
0 0467 0466 | 0475 | 0°485| 0-494| 6°503| 0512 | 0521 | 0-630| 0539
06| 0549 0'558 | 0°567 | 0-576| 0585 | 0-594| 0'603| 0-613| 0622| 0631
07 0640 0649 | 0658 | 0°G6S| 0677 | 0-B86| 0695| 0704 | 0-713( 0722
08 0732 0-741| 0-750 | 0~758| 0-768 | 0-777| 0786 0-796| 0805 | 0-814
o8l 0923 0-832| 0'841 | 0-850| 0-860| 0-869| 0-878| 0-887 | 0-896| 0905
—| — | 0914|1829 | 2743 3657 | 4672| 5+486| 6-401| 7-315] 8290

1| 9144[10°058 [10°973 11887 [12:801 13716 |14 680 15544 [16°450 [17-873

9 18-288[16-202 [20°116 [21°031 [21-045 |29-860 |23-774|24-688 [25°608 | 26517

8| 27-431(28-346 [20-260 [30-175 [31-089 |32°003 |32-018 [33-852 | 34747 35661

¢ 36:575(37-400 |38-404 [30°318 [40-293 11 147 [42:062 |42°078 |43-690 |44-805

B 45°719/18°634 (47543 48462 40°877 50291 [51°205 52120 |53:034 53049
8 54-8A355777 (56-602 57608 (58520 |59-435 |50°340 (61264 |62-178 |63-002

7| 64:00764-920 [B5-836 |66 -760 67664 |68-579|69-405 70407 |71-322 [72-236

B|  73°151|74-065 (74070 [75'804 76-808 | 7772375637 |79°551 [80-466 81380

8 82-204(83-209 [34-123 |35°085 [85-952 |86-806 [37°7S1 |88 645 89610 (90°524
10| 01438

20| 18288

30| 27432

40| 865775

50| 45719

80| 54863

70| 64007

80| 73151

go| 82295

100{ 91438 )

200| 182877

300| 274315

00| 365753

BO0| 457192

00| 548630

700| 640068

800| 781507

00| 8229-45
1000| 914384
2000/18287 67
25002285050 [
8000/2743150
8500(32009°43
4000/36575°34
50004571017

bt

e
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RANGE TABLES.

RANGE TABLES.

10-INCH. M.L.R. GUN.

Charge: 70 lbs. P. Projectile: Palliser Shot, with Gas-check,
Mark I1., 400 lbs. Muzzle Velocity: 1,379 f.s.

| To hit an object

| Fuze Scale. Fifteen
Seconds Wood M.L.,

Renge, Elevation. Ra,lx? gfg'n?;%il% e %ﬁz%g_f (based on practice of
known within— various datcs
proof of Fuzes).
Yardos. o 7 Yards. Seconds. Yards. | Tenths,
100 0 3 | 636 0-22 245 10
200 0 12 318 044 330 15
300 0 21 212 066 415 20
400 0 30 156 0-89 500 25
500 0 39 122 112 585 30
600 0 48 101 135 670 35
700 0 58 84 1'58 755 40
800 1 8 73 1-82 840 45
900 1 18 64 206 920 50
1,000 1 28 56 2:30 1,005 55
1,100 1 38 50 254 1,085 60
1,200 1 48 45 278 1,170 65 -
1,300 1 58 41 303 1,250 70
1,400 | 2 9 38 328 1,335 75
1,500 2 20 35 353 1,415 80
1,800 2 31 32 378 1,500 85
1,700 2 42 30 404 1,580 90
1,800 2 53 28 430 1,665 56
1,900 3 4 26 456 1,745 100
2,000 8 15 25 4'82 1,830 | 105
2,100 3 27 24— 5-09 1,910 110
2,200 3 39 22 586 1,990 115
2,300 3 51 21 563 2,070 12:0
2,400 | 4 3 20 580 2,150 1256
2,500 4 156 | 19 618 2,225 130
2,600 4 27 | 18 646 2,300 135
2700 | 4 a0 | 17 674 2,370 120

RANGE TABLES. 237
W 10-Iyoa M.L.R. GuN—continued.
Charge : 70 1bs. Palliser Shot, 400 Ibs. M.V.: 1.379 f.s.
. : Fuze Scals.: Fitteen
‘ Tol%lgta%?;’ﬁect Time of Seconds Wood M. L.,
. . , .
Range. |Elevation.| Rangs must be Flight. | (base\z’c; ggtgrggacse of
| known within—| -~ proof of Fuzes).
Yards. oo Yards. Seconds. Yards. Tenths,
2,800 4 53 | 16 7-02 2,440 145
2,900 h 6 15 730 2,610 150
3,000 5 19 15 759 2,580 155
3,100 b 32 14 788 2,650 160
3,200 5 45 13 817 2,720 165
3,300 o 59 | 13 846 2,790 17-0
8,400 6 13 12 875 2,860 175
3,500 g 27 12 904 2,985 180
3,600 G 41 11 934 3,006 185
3,700 6 55 11 964 3,075 190
3,800 T 9 11 994 3,150 195
3,900 T 24 10 1024 8,220 260
4,000 T 39 10 1054 3,290 20°5
4,100 T b4 10 10-84 3,360 210
4,200 8 9 9 1114 3,430 215
4,300 8 24 9 11-45 3,600 220
4,400 8 40 9 1176 8,570 22+5
4,500 8 56 8 1207 3,636 230
4,600 9 12 8 12:4 3,705 235
4,700 9 23 8 127 3,770 240
4,800 9 44 8 130 3,840 245
4,900 10 0 7 133 3,905 250
5,000 | 10 17 7 1377 3,970 255
5,100 | 10 34 7 140 4,035 26-0
5,200 10 51 7 14-3 4,105 26°5
5,300 1 8 7 147 4,170 27-0
5,400 11 26 6 150 4,235 275
5,600 11 43 6 153 4,300 280
5,600 12 0 6 156 4,370 285
5,700 12 18 8 160 4,435 290
5800 | 12 36 6 163 4,500 295
5,900 12 54 5 166 4,665 300
6,000 13 12 5 170




T 938 RANGE TABLES. 1 RANGE TABLES: 239

10-INCH M.L.R. GUN. W 10:Inoe M. L. R. Gux—continued.

- . s 441bs. C Shell, 400 Ibs, M. V.3 1,028 f.5.
Charge: 44 1bs. P. Projectile: Common Shell, with Gas-check Chargss e e .

Mark II., weight 400 Ibs.. Muzzle Velocity: 1,028 f.s. . | | o nit mll1 object . 5 Fuze Seale.
e 10 ft. high, | ime of o
. A Bange. |E|ew.tiou. Range must be Flight. %gﬁg?ﬁé F]gzg'
Tollsrg.sal;ﬁoéaﬁ;cnn Time of Fuze Scale, fuovwn within—
. | Elevation. - high, i1 1 ds. M.T. ==
Range evation Range must be |  Flight. vgoiff%?mz gfxzré Yards. | © ¢ Yards. “Secdnds, Yards. | Tenths.
known within— . | 2,605 190
| /s o 2,500 12 7-90 2:670 | 19
Yards. o ¢ Yards. Seconds. Yards. | Tenths. 2,600 7 28 12 824 2,730 20°0
0 . . - gég }:g 2,700 7 47 11 8'58 2,795 | 20:(5)
100 0 13 355 029 I 300 29 2,800 8 6 11 803 { g;g;(ﬁ) %%5
m 0w o | e || 85 o | su | Co» o | oom g s
wlee| w || 2B wo | 2w | o | e | E
11 87 118 .
500 ) { m0 45 3,100 9 5 9 100 3,295 240
117 70 148 790 50 3,200 9 2 9 10'3 3,290 24°5
600 1 33 58 177 ggg 23 3,300 9- 46 9 107 gigg gg:g
I I 19 208 || ou 65 5400 | 10 5 8 n1 { 3,480 | 260
800 2 6 43 2:39 1,050 70 3,500 | 10 25 8 114 3,545 265
900 | 2 23 38 z70 | DS = 3,600 | 10 46 8 1.8 2,008 Ny =0
1,000 | g 40 83 301 || 1,250 85 3700 | 11 7 7 122 [ 3730 | 280
{1,315 90 3,800 | 11 28 7 125 3,795 28°5
e | s | owm | oew | i | o el I A R S -
3 ., 3 5 . o
P 1 28 A - R 4000 | 12 10 7 132 [ Sor0 | 300
1,300 3 31 25 395 | 1.580 110
1,400 3 48 23 so7 1,645 115 reem -
o IO T B I P R
1,600 4 24 20 491 | 1.8t 130
1,700 4 42 | 19 593 1,905 135
ool B I R I
1,900 5 18 17 589 |} 27100 150 =
2,000 . [ 2,165 155
5 86 16 6-22 1 Saee A
2,100 5 54 | 15 . 655 gggg %g:g
2,200 6 12 14 683 2,490 1775
9,300 6 381 13 7-92 9,480 180
2,400 6 50 | 13 756 2,545 185




= 240 RANGE TABLES. RANGE TABLES. 241 T
]
10-INCH M.LR. GUN OF 18 TONS » O.fesi 10INCH M.L.R. GUN OF 18 TONS. f
1“111 Charge, 70.1bs. P. Powder. Projectile : Common Shell, . Charge, 44 lbs. P. Powder. Projectile: Common Shell, without
without Gas-check. Gas-checks.
r - | |
e PRI uze b ze | . 3
Range, | Elevation, | Scale, Range. | Elevation. Scale. Range. | Blevation. gclﬁ; Bange. | Elevation. :sE:,l::i:_
J |
Yards. | 2 Yards. il Yards. P Yards, o s :'
170 | 0 15 1 2,670 4 42 16 160 0 19 1 2,330 5 36 16 {1
260 0 23 15 2,640 4 52 16'5 o o o 15 2400 5 47 166 i
510 0 8 2 2,710 g 2 7 320 0 38 2 2,460 5 68 17 |
40 | 08 25 2,780 3 12 1735 " 400 0 48 25 2,530 6 10 176 e
510 | 0 47 3 2,850 5 22 18 30 0 53 3 2590 6 21 18 :
600 0 53 35 2,920 5 32 185 560 1% 5 2660 6 34 185 el
680 13 4 2,990 5 42 19 630 1 18 4 2,720 6 46 19
770 112 45 || 3060 5 52 195 720 1 o 5 2790 6 59 196 ;
850 1 21 5 3,130 6 2 20 780 1 88 5 2,850 7 11 20 J
940 1 30 55 3,200 g 12 2056 860 1 49 55 2,910 7 98 205
1,090 139 6 3,260 6 22 21 930 1 5 H 2970 7 35 21
1,110 148 65 2.520 6 32 215 1,000 2 9 65 8,030 7 4 | 2 |
1,150 | 1 57 7 3,400 | § 42 22 1'0s0 2 2 5.090 7 50 | o
1,270 2 6 75 3,460 6 51 22'5 1,150 2 30 75 8,150 8 11 | 2%
1,350 2 15 8 2,630 71 23 290 9 1 8 3210 8 23 23
1,430 2 2 85 8,590 Tl 235 1,300 2 51 86 8,970 8 35 ‘ 235 e
1,510 2 33 9 2,660 7 oo 24 1870 3 1 9 3,330 8 43 24 ' ‘
1,590 2 42 95 || 30720 7 31 25 Lat0 3 12 95 3300 9 0 | 21 (i
1,670 9 52 10 8780 | 7 a1 9% 1510 3 29 10 31440 9 12 25 !
1,750 3 2 | 105 3,850 T 52 255 1550 38 | 105 3500 | 9 %5 | o255 {1
1,820 3 1 11 8,010 8§ 1 26 1,650 3 43 1 3,570 9 38 | 2
1,900 3 2 115 3,970 8 11 265 1720 3 51 115 3,620 9 51 %5
1,970 3 29 12 r| 4,030 8 2 27 1790 4 5 12 g0 | 10 2 | 9
2,050 3 88 125 || 4000 8 50 275 1,860 4 16 125 3,730 10 15 | 275 :
2,120 3 47 13 H 4150 5 40 28 1,930 4 27 13 8708 | 10 20 28
2,200 3 56 135 4,910 8 50 28°5 2000 4 39 135 3840 | 10 42 285
2,970 4 5 14 | 4,270 9 0 29 2,070 4 50 14 890 | 10 56 29
2,350 4 14 s [ 4,380 9 10 295 2,140 5 2 145 3950 | 11 8 29°5
]” 2,420 4 23 15 4,380 9 18 30 2,200 5 13 15 4010 | 11 23 30 i
2,500 4 32 155 ‘ [ 2,270 5 25 155 \
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242 RANGE TABLES. L RANGE TABLES. 243 * a:-‘,
8- INCH B.L. GUN. ‘ §8-INCH B.L. GUN.
Tull Charge : 100 bs. Projectile: 180 Ibs. Reduced Charge: 65 lbs. Projectile: 180 lbs.
Eleva, }’l‘ime of ’ength-. Eleva- |Ti . fl Length I I
Range, o RS o Range. | ‘novas |Time of| Lengs s Eleva- |Time of | Length ’ Eleva- |Time of | Length
HS% | tion. : Flight. |of Fuze. | g tion. | Flight. | of Fuze. Range. | o Flight. | of Tuze, | Range. || g Flight. | of Fuze.
]
Yards, e # Inches. || Yards. a ¢ Inches, o ¥ Yard: o 7 o Inches,
00 |6 1 08 0L || 4,000 | ¢ 16 | s11 | sa1 Yards:ll o 1 PR il I ol | N (R
200 | 0 3 | 18 o7 | 4100 | ¢ 26 | 838 | 341 el [ e RS I | I O - S 4 < 1
30 | 0 5 | 3 14 || 4200 | 4 36 | 865 | 341 ool & e | 32 R I B e
oo Ty w0 2| 4800 | 4 46 | 893 | 351 a0 [0 9 | 26 | 3900 || 6 1 | 939 | 368 i
el I 28| 400 | 4 56 | 921 | 361 500 | 0 12 36 3¢ | 4000 | 6 11 | 940 | 370 {1
o =N s 35| 45001 5 6 | 949 | 571 600 | 0 16 | 107 a2 | 4100 || 6 27 | 1000 | 389 J
o | o | Yoe ) 42 | 460 ) 817 97 | 381 700 | 0 21 | 129 | 51 | 4200 || 6 41 | 1081 | 400 |
80 | 0 19 | 124 50 | 4700 | 5 28 | 1008 | 392 ol o ol 12 w0 | 2300 || ¢ 55 |06z | in1
90 | 0 2 | I 57 || 4800 { 5 39 | 1085 | 403 aodl o 27l 33t s | a0 -5 %5 Niioes | S5 )
PO00L): O [27 ) Il 9| L0 | 5 50 | 10465 | 41e 1,000 | 0 41 | 195 78 | 4500 || 7 3 | 1195 | 484
1100 | 0 32 | 179 73 || sooo [ 6 1 | 1095 | aws ol s & e & et || 75 |1 | s
120 | 8 37 | 197 20 | 5100 | 6 13 | 1126 | 438 Taodrig a8 |l 237 o || oo [0 B NS [ st
e B ST 52001 6 25 | 1167 | 4y 1300 | 1 3 | 261 | 105 | 4800 || 8 5 | 1223 | 4770
1400 1) 0 48 ) 2:3e 96| 2300 1 6 87 | 1188 | 4158 U400 | 1 1L | 283 | 114 | 490 || 8 19 | 1256 | 482
150 | 0 54 | 253 | 102 || 5400 | 6 490 | 1219 | 469 Too0d 1 20 | 508 | 125 | 5000 || & 55 |1oa | %2
1600 | 1 o | 272 | 170 | 5500 | 7 1 | 1250 | 480 Tool T | 300 [ 55 | %0 I & 5 | 35ea |l abe
1700 | 1 6 | 291 | 117 || 5600 | 7 13 | 1281 | g01 ol 1 5| se .l o | 2ae fl 2 9 e | X
1,80 | L 138 | 310 | 125 || 5700 | 7 26 | 1313 | 503 Yoo | 1% | 5% | 35t | 2300 || o 1 |1aes | 23 !
1,900 | 1 20 | 330 | 133 | 5800 | 7 30 | 1346 | 513 Vooo | 159 | 396 | 1ot | 500 || o 30 |1iies | oy Ji
Sho | Loz g0 14 | 5000 | 7 52 ) 1379 | 525 2000 | 2 9 | 421 | 171 | 5500 || 9 45 | 147 | 553 4
2a00 | L 38| sT0 | 149 1 6000 | 8 5 | 1412 | 537 2100 | 2 20 | 446 | 180 | 5600 [0 0 | 1492 | 505 !
2200 1 L 40| 390 | 197 || 6100 | 8 18 | 1445 | 549 2,200 | 2 31 | 471 | 190 | 5700 |10 15 [ 1597 | 577 .;
Tag | 1A | 41 ] 1ee || 6200 | 8 81 | 1478 | 561 2,300 | 2 42 | 498 | 200 | 5800 |[10 20 | 1562 | 589 :
2400 | 1 54 | 432 | 175 | 6300 | 8 45 | 1571 | 573 Zo0 | 2 55 | 593 | 510 | 2e00 | 10 42 | 1aen i
2000 | 2 2| 43| 181 [l 6400 | 8 59 | 1544 | 585 250 | 3 4 | 548 | 220 | 6,000 |10 58 | 1632
Sooad o aoi) aio | 9wz N esoy o ol 2600 | 3 16 | 574 | 280 | 6100 |11 13 | 1667
5 3 7 o : : 2700 | 5 28 | 601 | 240 | 6200 |11 27 | 1703
2,800 1 2 26 | 520 | 209 || 6700 | 9 41 | 1643 2800 | 3 40 | 628 | 951 | 6300 |11 42 | 1739
2000 2 24| sdz | 218 | 6800 | 9 55 | 167 2000 | 3 52 | 655 | 262 | 6400 |11 57 | 1775
3000 1 2 42 ) 505 22 |l Shooido o ) 1711 3000 | 4 4 | 632 | 273 | 6500 |12 12 | 1812
S200 | 2 5L | b3 | T L0 |10 23 )\ 1745 3100 | 4 17 | 700 | 288 | 6600 ||12 28 | 1850
3,200 | 3 o0 | e11 | 246 || 7200 |10 57 | 1779 dooof e w o) 253§ 6w f 12 28 MLssO -
Soo N 3 > | Gas [=2a i) 7,200 M0 L Y 1813 3,300 | 4 43 | 765 | 303 | 6800 [[13 0 | 199 ¢
A0 3 B3| gsa | Zet | 7,800 |11 5 1847 3400 | 4 56 | 703 | 314 | 6900 |[13 16 | 1964
3500 | 3 27 | 684 | 273 | 7400 |11 10 | 1881 Seo | & %6 | iaa | 3% i Goco Ji1s 16 | jaomee
3,600 | 8 8 | 7oy | 2% | Teo0 | IL 3 | 1915 . 3 000 1 2
3700 | 3 a6 | 734 | 292 | 7.600 |11 47 | 1949 ' ! '
3,300 | 3 56 | 759 | 802 | 7700 |12 1 | 1983
00 |4 6 | T8 | B




o 244 RANGE TABLES. RANGE TABLES. M5 !

8-INCH B.L. GUN, » 6-INCH B.L. GUN.* I8
_— ' : | Full Charge: 421bs. Projectile: 80 lbs. l,
Charge, 651bs. Projectile: 210 Ibs. Muzzle velocity + 1,575 f.8, | 2 = ;
| | [
Eleva- |Timeof | Length Eleva- |Timeof | Length
Eleva-| Time of |Length of Fuze. || l];- ; !T" ¢ [Length of ' Range. | “4ion, !Flight. of Fuze, || %808 | tion.” | Flight. | of Puzs.
Range. tion. | Flight ———— | /Range, (Eleva. Time o Fuze, fi
L - | Large. | Small. tion, | Flight. "'j—Irg—a:- I3 I = Is .ii |
| Yards. | © [« Inches, ||Yards. [ © 7 | Inches. [
Yards. | ¢ ¢ “  |Inches, | Inches. || Yards.| o + G Inches. 100 | © 03 00" || 8,700 [ 4 20 | 816 323 T
1000 3 20 3,800 | 5 46| 907 | 3856 200 | 0 ‘% 07 02 3,800 | 4 41 | 844 334 i
200 | 0 10 40 3900 | 550 986 | 348 300 | 0 2 ‘14 04 3,900 | 4 53 | 872 344 i
300 | 0 17 60 4,000 | 6 12| 965 | 89 400 | 0 8 24 08 4,000 | 6 5 | 900 354 H
4001024 | -8 87 |1 4100 | ¢ 25| 994 | 301 500 | 0 5 38 14 4106 | 6 17 | 928 | 364
500|032 100 '38 49 | 4,200-| 6 38| 1028 | 4-02 L 600 | 0 8 54 21 4,200 | 5 30 956 374
600 /039 | 12 48 6l |/ 4,300 | 651| 1068 | 414 700 | 0 12 72 28 4,300 | 5 48 | 986 384
700 1 0 46 | 140 54 74 || 4,400 | 7 4| 1083 | 42 800 | 0 17 90 85 || 4,400 | 5 56 | 1016 | 395 |
800 | 053 160 62 86 |1 4,500 | 7 18| 1113 | 437 900 | 0 23 | 112 ‘44 4,500 | @ 10 | 1046 408
9200/1 0| 180 70 98 || 4,600 | 7 32| 1143 | 449 1,000 [« 0 30 | 134 53 4,600 | 6 24 | 10776 417
1,000 [1 7| 201 78 | 111 |1 4,700 | 7 46| 1174 | 461 1,100 | 0 37 | 158 62 4700 | 6 38 | 1106 428
1,100 | 115 | 222 87 | 124 |/ 4,800 | 8 0| 1205 | 473 1,200 | 0 44 | 182 72 4,800 | 6 62 | 11'36 4-39
1,200 | 123 | 245 95 | 137 (14,900 | 8 15| 1236 | 4-85 1,300 | 0 62 | 206 82 4,90 | 7 6 | 11668 450
1,300 | 181 | 268 | 104 | 150 | 5000 30| 12:67 | 497 1,400 | 1 0 | 280 92 5,000 | 7 20 | 1196 461
1,400 1 180 | 2901 | 118 | 164 | 5100 | 8 45| 1298 | 509 1,500 | 1 8 | 254 102 5100 | 7 85 | 12-27 471
1,500 |1 48| 814 | 192 | a7 5200 | 9 0| 1320 | 5o1 1,600 | 1 18 | 278 112 5200 | 7 50 | 1257 482
1,600 1 157 | 387 | 131 | 190 || 5300 | 916] 1360 | 533 L700 | 1 24 | 302 122 5300 | 8 5 | 1288 408
1,700 12 6 861 | 141 | 203 | 5400 | 9 32| 1392 | 545 1,80 | 1 82 | 326 132 5400 | 8 20 | 1318 504 i
1,800 | 215 | 385 1-50 2716 || 5500 | 0 48| 1424 | 557 1,900 | 1 40 350 142 5,500 | 8 85 | 13+49 515 ¥
1,900 1 2 24 | 4-09 ‘ 159 | 229 | 560010 4| 1456 | 569 2,000 | 1 48 | 374 152 5,600 | 8 50 | 13-80 526
2,000 | 283 | 433 | 169 | 241 |/ 5700 |10 20| 14-88 2100 | 1 56 | 398 162 5700 | 9 5 | 14710 537
2,100 | 2 42| 457 | 178 | 253 | 5,800 |10 36| 1520 2200 | 2 4 | 422 1472 5800 | 9 20 | 14'41 548
2,200 1 252 | 482 | 188 | 266 | 5,900 |10 53| 1553 2,300 | 2 12 | 446 | 182 5900 | 9 85 | 1471 | 569
2,300 |8 2| 507 | 198 | 278 |/ 6,000 (11 10| 1587 ‘ 2,400 | 2 21 | 472 192 6,000 | 9 50 | 1502 670
2,400 | 3 12| 532 | 207 | 290 | 6,100 |11 27/ 1621 2,500 | 2 30 | 498 202 6100 (10 & | 1534 ;
2,600 18 22 | 557 | 217 | 302 || 6200 |11 44| 1655 2600 | 2 .39 524 212 6,200 |10 20 | 1566 §
2,600 | 332 | 583 2-27 314 | 6,300 |12 1| 16'89 2:700 2 48 550 2-93 6,300 | 10 35 | 1600
2,700 (342 | 609 | 237 | 397 | 6,400 |12 18] 1793 2800 | 2 67 | 576 233 6,400 |10 51 | 16:30
2,800 | 353 | 635 [ 248 | 330 | 6,500 |12 86| 1757 2, 3 6 | 602 243 6,500 |11 7 | 1662
2,900 |4 4| 661 | 258 | 351 || 6600 (12 5¢| 1701 3000 | 3 16 | 628 253 6,600 |11 23 | 1694
8,000 {415 | 687 | 269 | 364 | 6700 15 12| 1825 3100 | 3 2 | 654 263 6,700 |11 40 | 1726 -
8,100 | 4 26 | 714 | 280 | 377 | 6,800 |13 30| 1860 8,200 | 3 36 | 680 273 6,800 |11 57 | 1758
8,200 |1 487 | 741 | 290 | 390 | 6,908 {13 48] 1895 8,300 | 3 46 | 708 283 6,000 |12 14 | 1790
3,300 448 | 768 | 301 | 403 || 7.000 |14 6! 19-30 3,400 | 3 56 | 732 2:93 || 7,000 |12 81 | 18-23
8,400 | 459 | 795 | 312 ‘ 416 || 7,100 |14 25| 1968 3500 | 4 7 | 760 303 7,100 |12 48 | 1856
8,500 | 510 | 822 | 393 | 7,200 (14 44| 2003 8,600 | 4 18 | 788 318 || 7,200 (13 6 | 1889
3,600 | 5922 | 850 | 334 7,300 |15 3! 2040 ’ |
3,700 584 | 878 | 345 I [ 7,400 |15 23| 2077

* Nore.—This is th?‘{s‘pare gun$at the Williamstown Drill-room.
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246 RANGE TABLES.
6-INCH B.L. GUN.*
Reduced Charge: 30 lbs. Projectile: 80 1bs.
| Time of | Length | Eleva- |Time of | Length
eva- [Time o ength | eva- |Time o eng'
Range. tion. | Flight. | of Fuze. Range. tion. | Flight. | of Fuze,
|
Yards. | © n Inches. || Yards. | © " | Inches.
100 [ 1] 14 05 || 3,100 5 11 790 | 314
200 0 1 28 10 3,200 5 26 820 | 325
300 0 3 43 16 3,300 | & 41 850 336
460 0 6 59 22 38,400 | 5 57 8:82 347
500 0 11 i 30 || 3,500 6 138 914 359
600 0 17 97 88 || 3,600 | 6 29 946 370
700 0 24 119 47 | 38,700 6 45 978 382
800 0 32 142 56 || 8,800 701 10-10 393
900 0 41 166 66 3,900 7w 1043 4+05
1,000 | 0 51 190 76 4,000 | 7 33| 1076 417
1,100 1 2 2:16 ‘86 | 4,100 7 59 11-09 429
1,200 1 13 242 97 4,200 8 5 11°42 441
1,300 1 24 268 108 | 4,300 | 8 21 1175 452
1,400 1 385 294 1-19 4,400 8 388 1208 4'64
1,500 1 46 320 1-29 || 4,500 8 55 1242 476
1,600 1 57 348 141 4,600 9 12 1275 488
1,700 2 8 376 | 153 4,700 9 29 13710 500
1,800 2 19 404 1-64 | 4,800 9 45 1344 512
1,900 2 31 442 176 4,900 | 10 4 1378 525
2,000 2 43 4-60 1-88 5,000 | 10 22 1412 | 537
2,100 2 55 490 200 | 5,100 | 10 40 14-46 550
2,200 3 8 520 211 5,200 | 10 58 14-80 562
2,300 | 3 21 550 222 | 5,300 |11 16 15714 575
2,400 3 84 580 233 || 5,400 | 11 34 1548
2,500 3 47 610 2+44 | 5,600 | 11 b1 1582
2,600 4 0 640 256 | 5,600 |12 8 16416 |
2,700 4 14 670 268 5700 | 12 25 1650
2,800 4 28 700 280 | 5,860 [ 12 42 1683
2,900 4 42 730 2-02 5,900 | 12 59 17-16
3,000 | ¢ 760 303 ‘ 6,000 |

1748 |

* Nore.—This ig the spare gun at the Williamstown Drill-voom.

Range.

Yards.
100
200
300
400
500
600
700
800

900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,700
2,800
2,900
3,000

RANGE TABLES.

6-INCH B.L. GUNS.*

Reduced Charge: 30 lbs.
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247
Projectile: 80 lbs.
! Length
Eleva ' Time iof Fuze.
Range. ™ of |
) tion. Flight. | By
} Large.
| =
|
Yards. | ° 7ol I
[ 8,100 5 11 790 1 314
3,200 5 26 820 325
3,300 5 41 850 | 336
3,460 5 57 8-82 | 347
3,500 6 13 914 559
3,600 6 20 9-46 370
3,700 6 45 978 382
3,800 701 16710 893
3,900 T 1043 4°05
4,000 7 33 1076 417
4,100 7 59 11-09 429
4,200 8 -5 1142 441
4,300 8 21 1175 452
4,400 8 38 12-08 464
4,500 8 55 1242 476
4,600 9 12 1275 488
4,700 9 29 | 1310 500
4,800 9 46 1344 5‘1?
4,900 |10 4 1378 525
5,000 | 10 22 1412 537
5,100 | 10 40 1448 550
5,200 | 10 58 1480 5'6?
5,300 11 16 1514 575
5,400 | 11 34 1548 0o
5,500 | 11 51 1522 52 <
5,600 12 8 16-16 -
5,700 | 12 25 1650 | =2 ;
5,800 | 12 42 1683 g I =3
5900 12 59 1718 | BE%
6,000 | 13 17 17-48

* Nore.—These guns are mounted in Vietoria, Albert, and Hopper Barges.
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6-INCH B.L. GUNS.* *
Full Charge: 42 Ibs. Projectile: 80 Ibs, s 6-INCH B.L. GUN.

" Charge: 30 1bs. Projectile: 1001bs, Muzzle velocity : 1,450 f.s.

| i Length of | [ Length
Range.| o7& |! Tg?e Fuze. | R Eleva- Tu;ne of Fuze. i i
tion. Flight| wange. tion. F'Iio ht, | T Length of | Length
| |La.rge Small, €0% | Large. 3 Eleva. | Time | Fuze | Eleva. | Time |of Fuze.
Yards.| © /| * | mm = | Yards, | © ¢ " In & A28 gion. |Fright || Renee | “tion Fu‘ght. —
100 0 3| ‘16 ‘ | 3,800 | 4 33 863 | 338 Large. Small. Large,
200 6 7- -32’ ] 3,000 | 4 44 333 g‘gg | | —_— —_—
0 11| 48 4,000. | 4 56 24 :
288 0 15| 64 | | 4100 | 5 8 965 | 874 Yards.| © f # | Iy In. || Yards. | ° “ In.
500 | 0 19 8L .. | -37 |l 4900 | 5 20 986 | 386 1 0 4 21 8,300 | 5 56| 850 334
600/ 0 23 -98| 87 | 48| 43300 | 5 32 | 10417 |. 399 ’ - 2001 0 12 42 | 3400 | 6 10 | 880 | 848
700 | 0 28| 116 | ~44‘ B9 || 4,400 | 5 44 | 1049 | 412 800 | 0 20| -63 3,500 | 6 25| 911 | 358
800 | O 83| 134 | 51| 70|l 4,500 | 5 57 | 1081 | 422 [" 400 | 0 281 -84 89 || 8,600 | 6 40| 942 | 370
900 | 0 38 1-53‘ 58 | 82 || 4,600 | 6 10 | 1114 | 437 600 | 0 36| 106 | 40| 53 || 3400 | 6 55| o973 3:82
1,000 0 43172 | 66| 94 (| 4700 | 8 238 | 1147 | 450 600 | 0 451 128 | 49 | -66 || 3,80 | 7 10 | 105 395
1,100] 0 481 191 | 78| 106 || 4,800 | 6 36 11°80 | 463 700 | 0 54| 150 | 68 80 3,900 | 7 25| 10-37 4:07
1,200 ¢ 0 54| 231 | 8L | 1-18 | 4,900 | 6 50 | 12718 | 475 . 800 | 1 8| 1473 | 67| 04 || 4000 | 7 41| 1069 | 420
1,300 1 O 282 | 89| 130 || 5000 | 7 4 | 1247 | 488 900 1 1 12| 196 | 76 | 108 || 4100 | 7 57 | 1101 | 459
1,400} 1 6} 253 97 | 142 || 5100 | 7 18 12:81 | 501 & 1000 | 1 21| 22 | <86 | 122 || 4,200 | & 13 11-33 445
1,500 1 12 274 | 106 | 154 (| 5200 | 7 32 | 1315 | &4 s 1 81| 244 95136 4300 | 8 29| 1165 457
1,600 | 1 18| 2:95| 115 | 166 || 5300 | 7 46 | 1350 527 1200 | 1 41, 269 | 105 | 1:51 || 4,400 | 8 45 | 1197 470
L7001 1 25| 317 | 123 | 179 || 5400 | 8 1 | 1385 | g4l . 15112041195 | 1465 || 4,500 | 9 2| 12:80 | -89
1,800 | 1 32| 820 132 | I9I || 5500 | & 16 | 1421 | 565 * 1,400 | 2 17319 | 124 | 180 || 4600 | 0 19| 1243 495
1,000 | 1 397 361 | 141 | 2:04 || 5600 | 8 31 14'57 | 569 i 1,600 | 2 11 f 8+44 | 184 | 194 4,700 | 9 36| 12'06 508
L 2,000) 1 46| 384 | 150 | 216 || 5700 | 8 46 | 14-93 1,600 | 2 22| 370 | 144 | 2-08 || 4,800 | 9 53 | 1399 521
2100 | 1 58 408 | 150 | 2:29 5800 | 9 1 | 1530 : 1,700 | 2 83 396 | 154 | 293 || 4900 | 10 11 | 1363 534
2,200 | 2 1| 482 | 168 | 241 || 5900 | 9 16 | 1567 £ 1,800 | 2 44| 492 ( 164 | 235 || 5000 | 10 %9 | 1397 547
2300 | 2 O 456 | 177 | 253 6,000 | 9 31 | 1604 8 Lo0o | 2 55 449 | 175 | 249 || 5100 |10 47 | 1431 560
2:;4:00 2 17 | 480 187 | 265 6,100 9 47 1642 3 2,000 8 6| 476 | 186 | 2'63 5200 |11 5 | 1465 578
2,500 ‘2 25 | 505 | 197 | 248 6,200 |10 3 1680 § 2,100 | 3-18{ 503 | 1-96 | 276 5,800 | 11 24 | 15700
2,600 | 2 84} 530 ‘2-()7| 290 6,300 | 10 19 17-19 ped 2,200 | 8 80| 5'80 | 207 | 290 5,400 | 11 43 | 15'85
2,700 | 2 43| 556 | 217 | 302 || 6,400 | 10 35 1758 s 2,800 | 8 42| 558 | 217 | 308 5,600 |12 2 | 15%0
2,800 | 2 52} 582 227 | 313 || 6500 |10 51 | 1797 a 2400 | 3 55| 586 | 298 | 316 || 5,600 | 12 o1 | lo-0g
2,900 | 3 1| 6:08) 2:38 | 326 || 6,600 |11 8 | 183y ) 2,500 | 4 8| 614|280 | 329 || 5700 |12 40| 1640
3,000 | 3 10| 635 1 249 | 339 || 6,700 |11 25 | 187 ! 2,600 | ¢ 21"} 648 | 251 | 343 || 5800 |12 59 1676
3,100 | 3 20| 662 260 | 851 || 6,800 |11 42 | 19-18 8 2,700 | ¢ 84| 672 | 263 | 356 || 5900 | 13 19 | 1710
| 3200 | 3 80 | 690 | 2771 | 364 6,900 |11 59 | 199 2 2,800 | 4 47| 701 [ 274 | 870 || 6,000 | 13 39 | 17-a6
3,300 | 8 40 | 7718 | 282 | 378 7,000 |12 17 | 2000 51 2,900 | 5 0 730 | 286 | 884 6,100 | 13 59 | 17-82 .
3,400 | 3 50 | 7-47) 2931 392 (| 7,100 |12 35 2042 a . 3,000 | 5 14 760 | 2-08 | 3-99 6,200 | 14 19 | 1818
3500 | 4 0| 776| 304 | 406 | 7,200 |12 53 | 2084 = 5100 | & 28| 790 | 810 | 413 || 6,300 | 14 39 | 1554
3,600 | 4 11| 805 | 315 | 7,300 |18 11 | 2126 TE‘” 8,200 | 5 42| 820 3-22| f‘ 6,400 | 15 0| 1891
8,700 | 4 22| 834 | 328 || 7400 {138 29 | 2168 B | | :
* Norg.—These guns are mounted in Victoria, Albert, and Hopper Barges.. 3 - Nore.—These guns are mounted in Victoria, Albert, and Hopper Barges.
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9-pr. B.L. GUNS.
125-pr. B.L. GUNS. UhS 3
Charge: 2'51bs. Projectile: 9 lbs. :
Charge : 3% lbs. R.L.G2% Projectile: 12} Ibs. | |
Length of | | Le
Muzzle velocity : 1,650 f.s. Eleva. rﬁﬁe_ [ & (I}f?-ﬁfé_
: Range. | o % IMime,) | Range. Eti?rf Time, | -
| [ g
Length of Length ‘l;ffrg Small : Med- '
Bleva- | Fuze. Eleva- ) of I'ze. | 02l . | | ium.
Range. tion Time, Range. | - tion Time. |
' Med- ' Med- Yards.| © ‘| ¢ | In. | Tn. | Yards. | © i In.
Small.| jum T 100 0 4| 25 00| 10 | 2,900 | 5 45 826 | 350
. 2 200 | 0 8| 46| 02| 18 | 3000 | 6 2 864 | 368
300 0 13| -68| 03| 31 | 3,100 | 6 21 902 | 386
Yards.,| @ " In. In, || Yards. | © # In. 400 | 0 19 | -89 06 ‘45 3,200 | 6 40 940 404
00| 0 O 18| -08| 00| 3,00 6 2 919 | 393 500 | O 26 | 111 09 6L 330 | 7 0 980 | 424
20| 0 0| 87| 15| 01| 8,200| 6 2t 961 | 413 600 | 0 33 135 | -13| 78 || 3,400 | 7 20 | 1020 | 4'48
300 0 4| 78| 87| ‘04| 3,80 | 6 40 1003 | 433 700 | 0 41 (160 | 18 | 96 || 3,500 | 7 40 | 1060 | 463
400 | 0 10| 1-03 54 08 8,400 | 6 59 1045 453 800 | 0 49 | 1'86 24 | 1418 3,600 8. 0 1104 484
500 | 0 16| 128 | 71| 12| 8,500 | 7 19 1087 | 473 900 | 0 58 | 212 80 | 129 || 8,700 | 8 20 | 1148 | 504 :
600 | O 23| 153 | 90| 17| 8,600 | 7 89 1130 | 494 1,000 | 1 7 233 -39 | 144 | 3800 | 8 42 | 1192 :
700 | O 31| 178 | 106 | -22 || 3,700 | 7 59 | 1175 LIoo 4 1 16 266 | -49 | 158 | 3,000 | 9 4 | 1236
00| 0 40| 204 | 121 | 29| 3,800 | 8 20 1220 1,200 | 1 26 294 | 6L | 170l 4000 | 9 26 | 12708 K s
00 | O 5O | 2380 | 1:36 | 37 3,900 | 8 41 12+65 1,300 | 1 38 | 322 73 | 1'83 4,100 | 9 50 1324 a5 it
1,000 | 1 0| 256 | 150 46 || 4,000 | 9 2 1310 . 1,400 | 1 50 | 8350 | -89 197 || 4,200 |10 14 | 1370 = 3
1,100 | 1 10 | 282 | 164 | 56 || 4,100 | 9 23 18'55 ) 1,500 | 2 4 |378 | 106 | 2711 || 4,800 | 10 88 | 1416 1=
1,200 | 1 21 | 308 | 177 | 68| 4,200 | 9 45 1400 g 1,600 | 2 18 | 408 | 127 | 225 || 4,400 |11 8 | 1464 R
1,300 | 1 82 | 334 | 188 | 80| 4,300 |10 7 1445 > 1,700 | 2 32 1438 | 1448 | 240 | 4,500 |11 28 | 1512 e
1,400 | 1 43 | 860 | 201 | 95 4,400 | 10 29 14-90 3 1,800 | 2 46 | 468 | 168 | 254 | 4,600 | 11 b4 1560 8
1,500 | 1 55 | 387 | 2714 | 112 || 4,500 | 10 52 1540 e 1,900 | 3 0 408 | 183 | 2:69 -| 4,700 |12 20 | 168 &
1,600 | 2 7| 414 227| 1'30 | 4,600 |11 15 1590 ° 2,000 | 3 16 | 528 1 2:05 | 284 | 4,800 |12 47 | 1656 |
T1,700 | 2 20| 442 | 241 | 150 || 4,700 | 11 40 16°40 = 2,100 | 3 32 5'58‘ 219 | 2:09 | 4000 |13 15 | 1704 | 2
1,800 | 2 33| 471 | 255 | 169 4,800 |12 6 1690 E 2,200 | 3 48 | 5°90 | 2'35 | 315 | 5,000 | 13 44 1752 | 2 v
1,900 | 2 47| 500 | 270 | 1:87 || 4,900 |12 33 1740 s 2,300 | 4 -4 (6922 | 250 | 331 | 5,100 |14 14 [ 1800 2
2,000 | 8 1| 530|285 /| 204 | 65,000 13 1 17-92 2 2,400 | 4 20 | 6°54 | 265 | 8+47 .| 5,200 | 14 45 | 1850 =
2,100 | 8 15 | 560 | 300 | 220 || 5,100 | 13 80 1844 8 2,600 | 4 37 | 686 | 280 | 363 '| 5300 |15 17 | 1900 =
2,200 | 8 30| 591 | 815 | 284 || 5,200 14 0 |~1898 8 2,600 | 4 54 720 | 2:97 | 3:80 | 5,400 |15 50. | 1950 |
2,300 | 8 45| 6:23 | 3:31 | 250 | 5,300 | 14 31 | 1950 £ 2,700 | 5 11 | 754 ’ 314 | 397 | 5,500 |16 28 = 2000 g
2,400 | 4 1| 656 | 348 | 2767 5,400 15 3 2004 - 2,800| 5 28 | 790 | 3383 5,600 | 17 10 | 2050 -
2,500 | 4 17| 690 | 365 | 284 || 5,500 | 15 36 | 2060 3 |
2,600 | 4 34| 725 | 383 | 301 | 5600 16 12 | 2118 g
: 2,700 | 4 51| 761 | 401 | 318 || 5,700 | 16 51 | 2176 w
| 2,800 | 5 8| 799 | 420 | 386 | 5800 |17 33 2236
] 2,90 | 5 26| 838 | .. | 365 | 5,900 |18 18 2300 —
3,000 | b 44 | 878 374 || 6,000 |19 6 2370 —
Al z
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47 INCH Q.F. GUN. I
47 INCH Q.F. GUNS. - - Q |
. . Charge: 121bs. S.P. Projectile: 451bs. Muzzle velocity : |
Charge: 121bs. S.P. Projectile: 45 1b£s. Muzzle velocity: 1,786 £.s, 1786 f.8. Jump: 2—continued. y J'
Jump: 2, )
) l g § 5{' é by [ |
Qe °s =) i
g4 2iz gE 2%, -'
3% |2%%, Eleva sghiga%?mi ing Time of Angle of| Length of Fu
53, [EES £y 4 Ti f | Angle of, Length of Fuze. Range 52V |S o 8 B ning)1me gle of, Length of Fuze.
Dava-| 2 o= ing|Time of gle o tion. |2 S B8 w RV, Flight. t.
Range ol H IS A eloctty.| Flight. Descant. gg §.|§'§ 5| Velocitr. | Flight. \Dgsoent,
RIS 2882878 i
288158 3 Age | D8sy \iedium|s 1 ‘
B 242 : ! S meEe 2 +| small. 3
E,gé - &E 2 | Medinm,| Small e 0858 ,f
p - Inch Yards| ° / (Yards,|Yards. f.8. . r Inches,
Yards,| ° / |Vords|Yards.| £ s nches. 2,900 1 337 | 50 | 491 1016 |. 656 | 449 270 | 348
100 |0 4| 92 | 014 | 1,748 021 | 0 8 3,000 | 847 | 49 | 436 1003 68l | 5 5 282 | 861
200 (010 % | 029 | 1710 042 | 012 3,100 | 357 | 48 | 451 991 707 | 521 294 | 373
300|016 | 88 | 043 | 1,678 063 | 018 e 8,200 [ % 8| 47 ‘ 465 980 733 | 538 308 | 338
400|023 86 | 058 | 1,637 085 | 02 i 3,300 (419 | 46 | 480 970 760 | 555 319 | 399
500 | 0 29 | 8¢ | 072 | 1,602 106 | 081 B 8,400 | 4 30 | 45 | 494 960 787 | 612 332 | 412
600|036 | 8 | 087 | 1,568 128 | 037 B 8,500 | 441 | 44 | 509 950 814 | 62 | 845 i
~700 [0 42| 81 | 101 | 1,535 149 | 045 - 8,600 (453 | 43 | 593 940 842 | 647 3'58
800 (049 | 79 | 1416 | 1,503 171 | 052 sion 8700 1 5 5| 42 | 538 930 870 |7 5 372
900 | 056 | 77 | 181 | 1,471 193 | 059 o 8,800 | 517 | 41 | 552 920 898 | 721 385 ;
1,000 |1 3| 76 | 145 | 1,440 215 | 1 6 ) 8,900 | 529 | 40 | 567 911 926 | 743 397 2 ;
1,100 (1 9| 74 | 160 | 1,409 237 | 114 42 b 4,000 (541 | 40 | 581 902 955 | 8 @ 410 3 4
1,200 | 116 | 73 | 174 1,378 2:59 | 122 49 s 4,100 | 563| 30 | 598 893 983 ‘ 821 424 2 /
1,300 (123 | 71 | 189 | 1,348 281 | 13l 58 in 420016 6| 39 | 611 85 | 1012 | 841 4-38 e 2
1,400 | 130 | 70 | 203 | 1319 304 | 140 68 e 4,300 (619 | 38 | 695 876 1041 | 9 1 452 o 1
1,500 (137 68 | 218 | 1,201 | 826 | 149 o011 3¢ 4,400 |6 32 | 38 | 640 87 | 1070 | 921 | 166 | g «
1,600 | 145 | 67 | 232 | 1,263 349 | 159 91 P 4,600 |6 45 | 38 | 654 858 | 1100 | 9 41 480 = 3
1,700 (152 | 65 | 247 1,237 371 | 2 9 10 g 4,600 (658 | 87 | 669 860 | 1130 (10 2 ‘ =
1800 |2 0| 64 | 261 1,213 394 | 220 1.1; e 4,700 [ 711 | 87 | 688 842 1161 |10 23 o
1,00 |2 8| 62 | 276 | 1,190 417 | 281 138 25 4,800 | 725 | 36 | 698 834 | 11-92 |10 44 2
2000 | 216 | 61 | 29l | 1168 440 | 248 X o 3+ 4,900 (739 | 36 | 713 826 | 1223 |11 5 ‘ s
2100 | 224 | 59 | 805 | 1,148 463 | 255 | 1'68 gt 6,000 | 753 | 36 | 721 818 | 1255 |11 26 ‘ S
2,200 233 | 58 | 3321 | 1120 486 | 8 8 | 17 g |l 238 5100 |8 7| 85 | 742 811 | 1287 |11 47 | &
2300 |2 41| 57 | 384 | Ta11 509 | 821 1.95 2H9 5,200 (821 85 | 756 804 | 1319 |12 9 | 3
2,400 | 2 50 | 56 ‘ 349 | 1,004 533 | 385 2:0 i 5300 188 | 8 | 771 797 | 1351 |12 81 | g
2500 | 259 | b4 | 363 | 1,077 557 | 849 2}% o 5,400 | 850 | 35 | 785 790 | 1883 |12 53 @
2600 |3 8| 53 | 378 | o6l 581 | 4 4 28 | I 5,600 |9 4 3¢ | 800 783 | 1415 |13 15 |
2700 | 317 | 52 | 392 | 1045 605 | 419 2.47 35 5,600 {919} 34 | 814 776 | 1448 |13 38 | |
2,800 327 | 51 | 407 | 1,030 | 630 | 434 | 25 I . :
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254 . NORDENFELT 6-PR, Q.F. GUNS, MARKS I AND II.
47 INCH Q.F. GUN. Charge: 11b. 150z, Welg};t of1 g??’{)OJectlle 6 Ibs. Muzzle velo-
Muzzle velocity: oy
Charge: 12 Tbs. gbr;'s P‘l}‘l’fﬁfgl]eg/iigﬁmued | | Angle of Inu-ea_ﬁeor De-| T Dangerous R_
. _ u&' e o 3 ime of emaining
Yards |Elevation, | Degeant, ||lla|?1§dgaeu£u _r|| Flight, | ’Onlea]?crta Velocity.
S = = et | - S
2 g O yards. | yards f.s.
g3 |E22 00| 0 5 08 [ 160 ‘18 g 1804
LD 200 010 | 012 | 100 —= 1741
. E=,[FELE ining Time of Angle of| Length of Fuze. 80| 015 | o 14 | 100 —_ 1680
Eleva- g 55’.5_5: z R‘*?Ui'“c'l't g Flight, [Descent. 400 02 | 0 24 100 | J— 1620
Range (o, Bag ok | Velooity. I 5oo| 0 26 0 81 | 83 | 292 1561
588|228 . 600 | 0 32 | 0 88 | 83 182 1504
HeklEEEe Medinm.| Small. 700‘ 0 39 0 48 | 71 | 143 1448
CEFl 800| 046 | 0 58 71 118 1395,
0B | 900 | a 53 1 9 71 | 100 1345
{ it | 3
o bs. | 7 | o | moes ol 19 | 12 7 no | i
Yards| ° ‘ |Yards, Yards. 760 | 1481 |14 1 1200( 1 15 ‘ 145 | _ g2 64 1208
5,700 | 0 34 | 3¢ | 829 762 | 1514 |14 24 ) 1300 | 1 23 2 g 62 54 1169
5,800 940 | 3¢ | 843 786 | 1547 | 14 47 S 1400 | 1 31 | 2 2 62 47 1182
5,900 [10 4 | 83 | 858 748 | 1580 |15 11 g 1500 | 1 39 2 43 62 42 1097
6,000 1019 | 83 | 873 745 | 1614 |15 33 S 1600 | 1 48 | 2 0 56 38 1066
6,100 (10 36 | 33 | 887 756 | 1648 | 15 57 S 70 | 1 57 | 3 13 55 35 1038
© 6,200 10 52 | 83 | 901 730 | 16.83 |16 20 = 1800 | 2 8 [ 8 37 46 31 1014
6,300 11 9| 82 | 916 724 | 17418 | 16 44 e 1900 | 2 19 3 56 48 29 995
6,400 |11 26 | 32 9,32 718 | 1754 |17 8 8 2000 | 2 31 4 17 42 27 979
6,500 |11 43 | 82 9.40 72 | 1790 |17 32 2 2100 | 2 43 4 88 42 2 966:
6,600 (12 1| 52 3‘754 706 | 1827 | 17 56 2 2200 | 2 55 5 0 42 23 954
6,700 (12 19 | 81 o 700 | 1864 | 18 20 2 2300 | 3 8 5 23 33 21 942
6,800 [12 38 | 31 3.03 694 | 19.02 | 18 44 ] 2400 | 3 21 5 48 a8 19 930
6,000 [12 57 | 31 3110,18 639 | 1940 |19 9 @ 2500 | 3 34 6 10 23 18 918
7,000 |18 17 | 81 s 683 | 1979 | 19.34 2 2600 | 8 47 8 a7 38 17 904
7,100 (13 37 | 31 18,46 678 | 20718 |19 59 = 2700 | 4 o 7 4 8 16 800
7,200 [13 58 | 30 iO'ﬁO 673 | 2058 |20 2¢ 3 2800 | 4 14 7 82 36 15 86
7,800 |14 19 | 30 i 668 | 20799 | 20 50 a 2900 4 28 8 0 36 14 862
7,400 |14 41 | 30 | 107 o 663 | 2141 | 21 16 3000 | 4 43 8 80 a3 13 | 848
7,500 (15 4| 30 | 108 2184 | 21 42 3100 | 4 58 9 3 33 13 834
30 | 1104 658 X : :
7,600 |1s 27 . i 3200 | 5 13 9 36 33 11 821
= — 3300 | 5 28 | 10 11 33 & 11 808
— 3400 | 5 44 | 10 47 a1 2 10 706
3500 | 6 0 11 23 31 10 i34
8600 | 6 16 | 12 g 21 -8 9 e
— 8700 | 6 33 | 13 ar 20 10.28 8 762
3800 | 6 50 | 13 15 29 10.50 8 752.
3900 | 7 8 13 B4 27 11,22 8 743
4000 | 7 27 | 11 g o5 11 B4 P ey
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PART V.

NAVIGATION.

NAVIGATION.

(A).—AZIMUTH COMPASS.
Tbere are three patterns of compasses in use in the Victorian

SECTION 1.—INSTRUMENTS . USEB IN

avy.

Cerbérus has the ordinary ship’s azimuth ¢ompass.’

Victorio has Sir Wm. Thompson’s. )

_Afbert has Sir Wm. Thompson’s.

There is a slight difference in those of the last two named ships
the ' Victoria using a mirror reflector for taking bearings. Both
Cerberus and Albert’s compasses are fitted with the direct means,

that is a prism and vein. ;
Both kind of cards are marked in points, degrees, and twenty
minutes ; used either for steering purposes or taking bearings.
The azimuth ring, which is shipped onithe compass bowl, is
nlllarke‘d $ominutes for taking horizontal angles in observations on
ghore. <~
s nsed in Cerberus.

The: card of the ordinary ship’s compass; a
plate of mica (a mineral

consists of ordinary paper cementeéd on a
Jiable'to the minimum expansion or contraction through change
of temperature). j :

Sir W. Thompson’s card is marked on tissue paper; -

- Compass bowls are made of copper, freely suspended, and are
marked on the fore and aft line of the ship w}&h’ what is called

the lubber’s point.

NAY. -
VIGATION. 2 b

The 1 s point indi

e i?:ﬁﬁv: g;j\“:li ;néialﬁlntea the position of the ship’s head, and
Hh]ﬁ 2 h%a,diug. pass card is the direction in which the

16 ordinary ship’s compass is suppli il
usﬁ;u iy e ([{; compass 18 supplied with two cards, known

e A card is generall i

e ally used. Tt i
W(}I;zlgllllmli on a sharp pointed pivot oflf];:grirt;c]l]xth an agato icap,
iz hoa :?s’egeafh?r, when card A is found to be too unst
o e tis a hea.vn.er card, centred with 2 rub oA
- I a,‘l:; lened steel pivot, All compasses hav yc?p, oy

ra gozgg , by ‘thIkChdthe card is lifted off th;e pivot‘: %;docklng
\ 88 18 locked for transporti it : >
prdEl‘x;::)}: :lllmilg’s compass when the sli)ii)tlilslgﬁ‘,rigglﬁezhﬁegeieggf i
o y § compass ¥ nd
‘()n’l“‘tg, £y ship’s o it.p card has a system of maghets suspended
. Tomaintain the card in a horis i ’
i izont; i lidi

}ogalsl? \Lveégfhts are attached to each magielgosafrﬁg)zil . Hlidirg
] %[‘ ha ed for any material change of Iatitude see'harp (ebe
. e magnets act in keeping the north end of the card pointed

fs?exefi ;)il;tki)g:rg sdheié), tziausit?}g what is called deviation

(. Var  defined as the angle bet : i

meridians, or it is “the deelination of vgﬁzncgllf;;gsearginéﬁgxzetlc ;
6 true £

A

.

n;eirldla,n.
It is the same_quantity whates $hi :
v,;:%éjs“ﬁ Giftorent part oy phexerthe ship's head may be, but |
decre:s ga%&gl‘:;kozfi a place, a5 well as its yearly incr OF f
Jocranse, o ar) ed on every chart or plan, either by v, riation
Fyes o a5 the | 00t of the title, and on all attached cg s
W accordiig i‘;v&?e gé n;iegreqs and minutes, and marrlile%asﬁesér
th%“t_rue g o the pass is deflected to the left or righé of
eviation, on-#fie other hand, i
= on¥ wnd, is due to local a i
o s S the Sssop of e b’ e (v s B
S g f 1 of the Ioeal iron and com
hen P swings the circle) and the proximity }())?S:}?éaf)lcl;'l;
¢ Tt has been found n ] }
! _necessary now to hav ‘vari
f;)l;i(:):;l;ﬁncgs to neutralize the effect of de%y;tigzmﬁge o
y devoid of it; hence one of the reaisons r‘g)fcgégpagss
men

W,

m.
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removing their kaives, when taking their trick at the wheel,

is 4o prevent its undue and unallowed-for action affecting the

COmPpass. L .
Deviation is always given in degrees and minutes, and usually

separately tabulated, and marked E. or W. for each point of the

. compass, according as the card is deflected to the left or right of

magnetic meridipn. . o
th’?[‘her% are seéera}nmethods for finding thg deviation of the
compass ; but *‘ swinging a ship” on every point, and taking tlfe
bearing of another compass_on shore, who, by 2 mmultane?ushy
preconcerted signal, takes the bearing of the ship’s compass; is the
simplestand most accurate. Itiscalled “deviation by simultaneous
bearings ”—the difference between the two bearings is the devia-
tion, . or W., according as the ship’s observation is to the left or
right of the shore-bearing inverted. Of other methods, swmgmgb
by a distant object.(either the sun or ashore object) are the mos
often used. In the former, special tables are required; and in the

“latter. charts do not always contain an object sufficiently far dis-
tant. It should not be less than seven miles, unless the ship is
swung round a speeial ‘ swinging” buoy, when half that distance
would be ample; such _is the manner the swinging buoy in
Hobson’s Bay is used. For any one point of the corpass, it is
“often convenient to take a ‘“rising or setting amplitude,’ tha,t is
at the time that the sun is its own diameter above the horizon, bis
the solution of this also requires tables.
To TAKE A BEARING. )
The following sketch will help to illustrate the deseription of t_;he
use of the azimuth circle:— .

0, by looking through a slit, B, gets the vane, V, in
in%r\:vi(;;tl)xszlzz%ject 05; ghore g(the compass b’emg freely suspended).
Then loolsingthrongh the little hole at the bottom of the slit, H, .

Te oo T AR T
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follows the line of the vane to the markings on the card seeri
through the prism, P, and read off the degrees and minutes. In
iving the direction of the bearing, look over the compass.and see
tween what quadrantal points V lies. All bearings are read
from N, and 8. towards E. and W. Thus, for example, the
reading is 20° 40'—the vane, V, lies between S. and By the
bearing, then, is S. 20° 40’ E. T W

The vane, V, has a reflector, R, attached. This is used when
the top of the vane does not reach high enough to the object. This
is principally in the case of the sun when above a certain altitude,
and thisis when shades are used. In taking a bearing of the sun,
the object is reflected through the shades to the eye, bisected by
the vane, and read off as in the case of the direct object.

It is otten found difficult to give the direction of a bearing when
it is near quadrantal points. Inthat case, after reading off, move
the azimuth ring to the right and left ; if, in moving to the right,
the vane passes over 90° the bearing must be in the loft quadrant,
and vice versd.

DEFINITIONS.

True Meridian, or True North, or True Bearing.—True meri.
dian is that great circle of the earth’s surface passing through thé
poles and the position of the observer. All charts are constructed
and printed on the true meridian, that is, true N. and S. A true

earing is a bearing reduced to that true N. and S. &

Magnetic Meridian or Bearing.~—~A magnetic meridian is a
meridian or great circle of the earth passing through the magnetie
-poles and the position of the observer. :
* Al bearings taken by compass, and corrected for deviation of
the ship’s head, are magnetic, as dependent on the magnetic
‘north or meridian. Hence the differenée between a true bearing
or course and a magnetic bearing or course is the variation at the
Pposition of the observer., Except in charts on a very small:scale,,
all attached compass figures are magnetic. In all sailing direes
tions, or bearings given of any dangers, &c., &c., the bearings or
courses are magnetic,

COMPASS-COURSE OR BEARING. -

‘When a compass-course is given it'is that course as absolutely
steered by the compass, and in such cases, for plotting or steering
purposes, has to be corrected for. deviation to bring it to its equis
valent as a magnetic course. A compass-bearing is that bearing




il
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olute] ‘the comapass.” | it can be applied it

bsolutely read off the ¢ompass.” Before 1}: can be appliec

ﬁhaét‘ be cdr'i)'rected for the deviation of the ship’s head at the time
of observation, and reféfred to the ¢ompass dl rartron-thechart.
Stoetd-there—be no compass diagram, it must be corrected for
yariation also, and referred to the true meridian on which thg
ghart is constructed. : L
chzr cémpass is divided into four (4) quadrants, enclosing 90° each,
atid each quadrant enclosing 8 points, they in turn being divided
into quarter points.

int = 2° 49 4 Points — 45° 00
3 Pkoint = 537 57, =61
| 6 5 =6130
1 0 —ww 7, =TS
2 ) —9rsw | 8 , =90°00
3 7 -8 | -

To SHAPE AND CORRECT A COURSE.

- Gi air of parallel rulers and a pair of dividers, prick off
thgrl(‘iliest;a.a’n& Whicg it is intended to pass clear of the nea_,rgst
approaching danger, taking into consideration the set of _t}}lle til le
‘qr current, if any. Connect the point of departure with this
point. Slide the parallel rulers on to the centre of the comfpa.ss
_diagram on the chart. This will give the magnetic course from
-one point to the oth%r. : 'ﬁo adjust this to the compass, deviation
lied in the following way:—
mlﬁ;gﬁ&?ﬁ to find compass, E. deviation apply to the left, and
. iation to the right. . .
WII;i gﬁ?g;ose of a chaft not being rlr)xa.lt';k?{d with a magnetic com-
4 llowing are the steps to be taken :(— - =
Pagérg};gtfghe tru§ course for é)ar'}ation and deviation in the same
way as above. The application is reversed in the cases of—given
a compass-course or bearing, find the true or magnetic course or
- g A . * . 0
be?llglrr‘l?assz 2}:)a%nd magnetic or true, B. variation and devla.tlofn,
apply to the right ; W.'variation and deviation, apply to the le: t.‘
In-the cases of bearings they are always observed by compa,lsls H
and to transfer them to a chart deviation or variation rqu§t glt (fr
"both be applied (the former for the direction of the ship ds’ ead),
“according as a chart is designed with a magnetic compass diagram
‘or not, before it can be used. :

NAVIGATION, 261

~ Fizing the Position of o Ship by Compass Bearings.—The definis
tion of fixing is to ascertain a ship’s position by compass bearings
or sextant angles taken at the same instant. .
1. Objects to be used for accurate fixing by compass at
anchor. . . i o

2. The further distant an object is the more ah  error is
magnified to the length of line.” At thesame time, if all the
objects are very close, the position is ambiguous, noerror will

show. A combination of the two hasa good result, and a line

of 6 inches length should seldom be exceeded if possible.
Principal and well-defined objects should be chosen. By
principal is meaZt those the least likely to have been or
become shifted, and which will have been the best fixed in

the original survey, such as lighthouses, leading marks,
conspicuous and well-defined hillocks, churches, &e. In

" fixing at sea along a coast, and usingtangents, be careful to

get the high-water mark. g 3

-No two objects should be less than 20 degrees apart, and the
nearer a right-angle the better, and no less than three bearings
is-a dependable fix. Along the coast, take what you can get; bub
the value will be according to the points used, their relative posi<

eourse or a sounding.

: To apply : Correct each bearing for the deviation of the ship’s

head at the instant of observation. .
., Plot from the chart’s compass, drawing a line through each
object observed; the intersections of these lines will give a
position,
-.-Owing to an usual inaccuracy of bearing, &c., the result is in~

" variably thatthe three lines do notintersect, butform what is called

a *‘cocked hat;” besides inaccuracy, this is due also to the use of
objects improperly situated. (See objects o be used.) To obviate
this, and for further accuracy, see section on *¢ fixing by sextant.”

(B)—THE HAND LOG.
-.The hand log is a triangular piece of wood, sector shapes
weighted with lead on its rounded side; this is to keep the apex
up, and forms a means of resistance. )
The line is fitted, at the log end, with three spans, two of which
are secured through the log ship; the other span is shorter and
has a bone peg—hone, because in its contact with wet wood it s

3
i

tions, and the value of the check which may be either the ship’s °

ﬂ

J
4
:
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niot so likely to jam too ti htly. For use, this short leg is pegged
?I?to a hole }i7n a Jcomer of %he log ship, so that when in the Wate;'
the log ship stands upright and is towed from its centre of
gravity. :

- The log line is marked with— .

1. A piece of bunting, up to which for a distance of about
twenty fathoms is spare line; it is from this mark that
time is taken, and. up to it the line should be allowed to
run without assistance; it gives it a chance of being taut
- before counting time. .

2. bAfter the bun%ing there are half knots and knot marks in
succession. After the bunting has passed the hand, every
assistance should be given to the line to run out, to minimize

% . the action of friction. L .

‘Bach knot mark is 47'3 feet apart. This is obtained from the
simple proportion of 3,600 (seconds in a hour) : 28 (.seconds of
glass) 1 : 6,080 (feet in a knot) : length of knot = 47°3 feet. A
28-seconds glass is used simply for convenience. A longer glass
would be too tedious, and a shorter one introduces an error in
the result (47'3 feet), which would make repetition very in-
aecurate. . .

‘When the speed exceeds 5 knots, the 14-seconds glass is used 3
in other words, half the glass-time is allowed to run through,
In that case the speed is twice the number of knots shown as

aving run out. .
ha’}‘ﬁlegha,nd log should be invariably hove the lee side, or that
side which is opposite to that on which the patent log is owing,
The lée side because it is the less liable to foul the ship’s side
when thrown, and the wind will blow the line clear.

(C).-~THE PATENT LOG.

. - B . 5 lso
The patent log is used for “running down distances,” and a

for ascgrtainingit any moment the distance run from a port or
between any observations. . .
R ] shouldybe invariably put over when a ship shapes her dej
1 S€. ;
pafglli;étggv}}alzlefrom the end of a spar from the weather quarter,
with an in-haul attached to the line, and sufficiently far astern to
be clear of the action of the secrew or the capillary attracted
water from the ship. -

-———*———-—-—-r—
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The weather quarter because it is clear of anything thrown
from the shoot which would be liable fo be caught by the fans.
1t has an iron guard for that purpose,‘but this is often found to
be inadequate fo protect the fans of the log. o

It works on a system of cogs, and its indicator showghundreds,
tens, units, and fractions, i

It should be hauled in every few hours to see that it is clear,
and is not usually re-set before every 24 hours, and only then
when a correct error is known for the distance run in that time, -

It is invariably foupd that patent logs have a constant error,
due either to original make or damage to fans or cogs,

The error is found by runni ng a certain distance between two
accurate fixes of the ship at slack water, or at sea by accurate
observations—compare distance run by observation with patent
log.  This error may vary aceording to speed, so that generally’
for a certain speed the patent log will have a certain error per
cent, L

(D).—THE HAND LEAD.

The uses of the hand lead in navigation are to give indications
of the depth of water a ship is in, and consequently whether she
is deepening or shoaling her water.

It is invariably to be used in approaching land, or in cases of
the slightest doubt as to position owing to fog or darkness,

.. Usually hove from the lee chains, to prevent it being blown on

to the ship’s side.

.. Every seaman must know how a lead line is fitted, and care

should also be taken to know the drift between the water’s edge

findkthe portion held in the hand—this is applicable foruse in the
ark.

In ground where there is not much water to spare under foot,

« 1t is essential to know the state and fall of the tide, with a view

to comparing it to the soundings as stated on the chart at the
supposed position.

Soundings in a chart are always reduced to a low-water standard
(not necessarily ordinary low-water springs). .

A knowledge of the use of the lead is most invaluable to a
havigator,

A positive sounding (that is a sounding where bottom has been
obtained), correetly reduced, is of assistance as t6 a ship’s position,
and the soundings taken before or after will give indication as to

whether a ship is running intoshallower or deeper water.
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. A sounding marked thus 3

iud flats at high water, .
Ovﬁl;aﬁlvl‘lr the title ofga, chadt is stated whether a chart is spundec}

in feet or fathoms,

NAVIGATION.

indicates the sounding obtained

2 (E).—DEEP-SEA LEAD. '

The ordinary deep-sea lead is only useful for positive soundings
obtained, ,

In well-sounded or surveyed waters, a deep-sea cast acts’ as a
check to s doubtful fix. A’ ship must not be going. more than 5
knots to obtain an up and down deep-sea cast up to 30 fathoms,
with 2 28-1b. lead, and at a gradually less speed than that for deeper
soundings ; but to obtain a correct up and down sounding at 100
fathoms a ship-way must be stopped. .

It is easier to keep a steamer stern to wind, and heave over the
stern for any sounding of 100 fathoms and above, but up to that
drop in the usual way aver the bows and pick up the sounding

stern. - - .
. ﬁ& deep sea line is marked from 20 fa‘.thomsr, having 2 knots, to
100 fathoms, having 10 knots; intermediate 5 fathoms are marked

ith 1 knot. " . L
ngx{dinary deep-sea - leads have & brass indjcator which can be
attached. ~ It is screwed in the upper_part of the lead. A small
fan works this indicator, which should be carefully set at zero,
As the lead touches the ground a guard comes down by its own
weight and checks the further action of the fan. In hauling up,
the pressure of the water keeps the guard down. The reading on
the indicator is the correct depth.

SECTION IL—TIDES.

Eve chatt contains in the title the éime.of high water at full
moon rg’xf change of the moon, marked High Water, Full and
Change. It isthe time of high water at the place named on the
days that the moon is either at its full or when the moon is at its

h i.6., NEW), .
¢ %‘? ;g: f(rom this )time given that the state of the tide on any day

at that place can be determined.

?

NAVIGATION.

The moon rises on an average roughly 50 minutes later every
day; that is, passes over the meridiagfthe place also 50 minutes
later. The tide acts in conjunction®gith the moon, so that the
tide also is 50 minutes later every day. Thus, suppose it is high
water, Williamstown, at 1 o’clock a.m, on the 1st of the month,*
on the 2nd it will be high water 50 minutes later, that is at-1.50 ;
on the 3rd it will be high water. 100 minutes (i.e., 1 hour and
40 minutes) later, or at 2,40, and so-on; so that multiply the
number of days past full or new moon by 60, and add to the time
given of High Water at Full and Change, the result is-time of
high water on the day required ; 6 hours before and after that
hour, of course, gives time of low water, : ‘

-~ Note.—This is only a rough method, but sufficiently near for

practical purposes.

The time of High Water, Full and Change, at Willia.lﬁstown,
and of Queenscliff is 1 hour apart. At the entrance to the
Channels from the Bay, it will probably be half-an-hour earlier
than at Williamstown'; but up to the vicinity of the Western
Channel, starting from the Bay, the time of High Water, Full
and Change, may be regarded as the same as that at Williams-
town.

:-The High Water, Full and Change, of a port is also called the
*“ Establishment of the Port,”

Spring tides are those which take place at about the day .of full
or of new moon; sometimes af places on the day ; sometimes
before or after: those oceur, roughly speaking, once a- fortnight
(14 days).

Neaps occur during the intervals of Full and Change.

In the former case the tides rise higher and fall lower than in
the latter, P m - :

Every chart or plan gives the rise of spring tides and of neap
tides above a lower water stondard, The range of the tide is
the greatest amount, under ordinary circumstances of springs,
that the tide rises and falls 5 80 that having found the ““state of
the tide” at any hour, by applying its fall as given (corrected
for the state of the moon), any sounding obtained can be com-
pared with that on the chart. See section 1 (d) on soundings ; of

% The ‘day; of Full and (hange (F. and C.) of the moen is given in the
nautical almanac.
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knowing the ““state of the tide,” and observing on the chart the
direction given to the tide. arrows ( > direction of ebb,
= s influence on the course of the ship

™ —> direction of floo
will be known, G2 : . N
These tide arrows must not be confused with the direction of

N

a current marked thus 53— ;

(A)—READING A CHART OR PLAN.

Every-chart or plan is econstructed on the true meridian. )

Anything under half-inch scale is usually constructed as a
chart ; over that is a plan. .
. The difference between a chart and a plan is that in the former
the true meridians are put in, and the scale is in the side of the
margin. In a plan there are no true meridians, and the scale is
a separate construction, placed where most conveniens, )

Hvery chart or plan has a title, in which will be found the
name of the surveyor, and the month and year in which the work
was done. Then follows Iatitude and longitude of some specified
point—this is for correcting chronometers ; High Water, Fulland
©Change ; rise of springs and range of tide, explained under the
heading of Tides, &ec.; soundings in feet or fathoms ; and data of
reduction, that is, the standard to which all the soundings are
reduced.

__> indicates direction of current.

W
ot

w5 jndicates direction of flood tide.
— ——> indicates direction of ebb tide.

o~~~
o~

indicates tide race.

—1-—1'5—» means no bottom at 115 fathoms, - 7
8 means that there is 8 feet at high water when the sand
e or mud bank is covered. - 3

Abbreviation m. under a sounding gives the nature of the Bqt’t&n
as mud. i o, =
Abbreviation s, under a sounding gives the nature of the-hottom
¥ as sand. - 3

- e iy WG
e oy S‘.
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.Abbre’via»tion sh, ;,and}?rl? sounding gives the nature of the bottom
sheld, o

’.’,

.1 hourlater than at the H,

Abbreviation £, indicates fine, o
Al%l}'fvmtxgn cl.) indicates coarse, S Thr o
‘nere the bottom is very varied, necessitating )
‘abéo_revlla,tlons, their interprefation will be found irg tiengglger S
ingle dots, thus . . . . « represent the I1-fathom

contour line ; i 1% ! €
byntﬂlilsrllilr?; 5 all soundings of 1 fathom and under are enclpsgd

Similarly double dots

Similarly troble doge. ~° *° °* i3 the 2-fathom contour line,

ese ... is the 3-fathom contour line,
&c., &e., &e. .

. is the 10-fathom line

(8 ———— ®¢ — i5 the 20-fathom line, and so on,

These contour 1
shape of the bolilzzo 11111.168 are useful towards a knowledge of the

¢ —

+ is a rock under water with less than 1 fathom on i,
_;,_:. is a rock which covers and uncovers.
& points out the anchorage, |

S necessary to moor.

X is a church.

(B).—TIDES IN THE BAY.

No definite rule can’ be given of the relative stat o ti
of Willliamstown and the Channels and Heads. Theetci)ggg 21;?;%:
Heads are so much influenced by both local causes, winds and
fregbets,_an‘d_ effects of the surface current outside the Heads
z;lhlcl_l may have been pushed up by disturbances far from land

at it is impossible to lay down any rule of the state of the tide,
th. any place inside ‘the Heads, knowing what its state is at tha
plaee_ of depa»_rture inside the Heads. Under ordinary eircum-
stances; the time of high waser, Williamstown, is approximately
eads.

Strong northerly winds will retard i
and degrease the height of the tide, thg fiood il s £ ho}xr
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_Strong S. or 8.8S.Wly. winds considerably increase the héight
of tides. e

Generally.—The flood#gpmes from southward and eastward,
and after entering the HEads sets up against Shortland’s Bluff,
Whelril it spreads through the various Channels, following their
banks. :

The ebb sets out of Hobson’s Bay to the southward and across
the Channels in an oblique direction, until the water on the
banks is very low, when this tide will then follow the direction
of the Channels, and curving round Point Lonsdale Bight, sweeps
across towards Point Nepean, and thence down the coast towards
Cape Schanck.

SECTION III.—LIGHTS AND BUOYS.

(A).—LIGHTS AND BUOYS IN PORT PHILLIP.BAY.
GELLIBRAND.
Gellibrand Lightship is in 5 fathoms. g
‘White Light, Revolving, showing a bright flash every 30 secs.,
visible 10 miles. T :
In foggy weather, a gong is sounded every 10 minutes, and a
rocket fired every 5 minutes. ' v '
Norte.—Should the Lightship break away, two Red Lights will
be substituted, and a flare-up shown every quarter of an hour.

| ) GEELONG.
-Geelon, Lightship,is/in 12 feet of water.
- ‘White Light, Fixed, visible 9 miles, )
A gong is sounded every 10 minutes in foggy weather.
* Midal signals are hoisted by day.

Note.—In the event of Lightship breaking adrift, two Red
Lights will be substituted, and a flare-up shown every quarter of
an hour.

. South Channel.—Jetty type of light from two Beacons in north
bank at the east and west entrance to South Channel, visible 6

miles. From east entrance a Red Light is shown towards Point .
Henry and Bird Rock, with a sector of White Light marking a

clear passage off the Point Wilson and Wilson Spit Buoys.

-bluestone.

White again from N.N.E. to W
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A B . - - .
, W t west entrance, a Green ngVl\]ft is exhibited, visible between

W. £ 8. round northerly to 8.
. Old Chanmel.—One White Light on first Red

inshore of Lightship. O i Dolphia and
Dolphin on west sidf of chg?m]?l‘?d Tight on westornmost i

PorrarnINgTON,

Lighthouse—Painted White, sit ; .

g 5 4 ted

%lllgehgﬁlged Red (130 fect), visible 7 miles. 00 °f town.
18 visi t { i

cut 50 as to clear Preinc: ggg? il S, by o and is

shoal off Point Richards to thegv?fe};%vrsl};rff the eastward and the

PoINt LoNsDALR,

Lighthouse—Painted Red and White
r}‘;}xlghg—leqd Red and Green, 80 feet; visible 10 miles .
. e Green light is visible, bearing about N. by W to NW 3

The Red Light is visible, bearin
. 2 g NW. 1 W. to W.

In foggy weather, a fog-horn will be sour?ded e?/eg 2b ius ut
or a signal rocket will be fired every 5 minutes, Ty

QUEENSOLIFF Ligats,-

The High Lighthouseis situated on Shortland’s bluff—colour of
Light—Fixed White, 130 feet s visi i
The Light is visible betweor. E’.‘ﬁ;ﬂf\]f ;Zﬁn 11\%es

Within the Heads, the Light is visi 8
N, g el Sea“;, gl;%;vl‘oht 18 visible between N.E.byE.,round

Low Lighthouse is painted White

Light—TFixed Red and White. . ; visi i
(Vg‘kilite\)?’V?lptd EgdhLight 5 visiblell%,17[(:)i(l)es.feet # visble 14 miles

e 1te Light is visible between N.F.
The Red Light is visihle betweeﬁnN.E:?}%bl\X.Ea'nanlc\lf %% %al:lrfi
.N.E,,

A sector of Red is exhibited from the L Li isi
%etwg%? S.W. by W. 2 W, and S.W. by Vg. ;%OY‘;SV’. L;Er }fl:o;m%sl;bllg

uoy No. 1 to Perch Buoy No. 2 at entrance to West Oha,nnelC



NAVIGATION..
SwaNspIT LIGHTSHIP,
A Circular Hull, painted Red, surmounted by a White Iron
Tower. 4
Light—Fixed Red, 38 feet high, Visible 8 miles,
The light és visible all round.

During thick or foggy weather warning signals will be given
every five minutes, i.e., alternately sounding a gong and a bell.

SourH CHANNEL LIGHTS.

The Lighthouse is immediately under Arthur’s Seat, and
painted White.

Light—Fixed Red and White, 100 feet. Visible 13 miles.

The Red Light is visible between S. by W. ¥ W., and S.E. %
| The White Light is visible between S.E. } E. and E. by
N.$N.

The Pile Light is at eastern end of South Channel, in 27 feet
of water.

Light—Fixed Red and White, 27 feet high. Visible 10 miles.
The Red Light shows from W.%S. round N. to N.E. 2 N.
The White Light shows between N.E. 1 N. and 8.8,E,

Between the bearings of S.S.E. to W. % S. this light is
obscured. i

A ray of White Light shows over No. 15 Buoy, and is visible
between W. by S. 1 S. and W. & S, established for the purpose
of ascertaining the position of the Pile Lighthouse in ships
making the Channel from either Hobson’s Bay or Geelong:

ScuNAPPER POINT.

Lighthouse is erected on Schnapper Point, and painted White.
Light—Fixed White, 50 feet high, Visible 10 miles,
The Light is visible all round to seaward.

18
o

" West Channel Gas Buoy (No. 12), White,

west side of jetty,
o

NAVIGATION, 271

. West CHANNEL Prim LigHT.
ge;: th.nnel Pile Light is in 15 feet of water.
1ght 1s fixed Red and White, 38 feet high V i i
4 i 1 X bl
The Light shows Red between N.E. by lg(I s andlgl. birllilﬁ 1;111;?&

The Light shows Whi
(round Wgsteﬂ;)fvs hite between N.E. by N. and S, by BE. } E.

The Red Light is cut t R
Bank and No-5 Bflg‘; 24 %3‘;1;1; tChfaﬁlnafl{g Buoy off Prince George’s

MiNor LiguTs.

v Visi .

aggfgngharig% Ga,i fugy (l\{1 0. 15), Whit_e. Vl}:il%))%: g ;rrxlﬁ:g..

yorselon r;niles. P oreshore of Snipe hill, Light-Green.
Prer Hzab Licars,

GREEN LIGHTS;

Qtueenscliff‘,i,New Pier (2), Frankston,
. Leonard’s ’
Porta.rlington’, S;r(;?;g:)a,

e

. Ann-street Pier Williamstown ine i
§§r1t< li\lldelbourne’ Railway Pier, ’ gggi%g?smlgoﬁimn’
LA a’ ’
All visible 3 miles, FEeRebld

) RED LIGHTS,
Quéenseliff, Old Pier,

Williamstown T i
ortsea, s wn Lown Pier.

y P . Williamst B b
New Pier, Brighto own Breakwater Pier,
Sl Pom, Mmoo sbrct,

ort Melbou ; : ,

Visible 3 n’;ﬁ‘égown Pier,  Brighton, Park-street J otty,

WHITE LIGHT,
. Geelong.—Y arra-street Pier, Visible 5 miles
RED AND GREEN LIGHT.

Picnic Point Jetty.—The Red Light marks the shoal water on

ﬂ’\:‘\
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(B).—BUOYS AND : PILOTAGE.
Buovage 1y HoBsoN’s Bay.

A Gas Buoy at the entrance of the river is for ships proceeding
wip the river.

Five Red Buoys, in 16 feet water, in Fisherman’s Bend, for
swinging ships. o -
One Red Buoy, off Nelson, in 24 feet water, for swinging ships.

hree St. Kilda Bank Buoys—the outer one of which is in 26
feeTt, 1;:‘}31?3 White Perch of which is in 28 feet, and an inner one of
which is in 18 feet.

APPROACHES TO, AND GEELONG HARBOUR.

Point Cook Buoy is Black, situated 1 mile off Point Cook in
4% fathoms. .

thur the Great Buoy, striped Red and Black, lies off Point
'Wlixlgonuill‘a 3 fathoms, and marks a rocky knoll stretching about
2 miles off shore. '

Point Wilson Steamboat Buoy, R_ed Perch, is in the middle of
PoigénWilson Spit in 12 feet, and is used asa turning buoy for
small craft in or out of Geelong harbour.

. Wilson Spit Buoy. — White Perch in 24 feet, marks the
.SOXﬁlextenin)on of V\};ilson’s shoal, and is the turning buoy for the
deep draught vessels in and out of Geelong. A small chequered
Cask Buoy marks a 20 feet knoll offit. Two Black Buoys, called
the Eastand West Bellarine Buoys, about 1 mile off shore, mark
the south side of the passage. Two Black and two White Buoys
1in 18 feet mark the outer cut.

“New? Ship Channel is marked on its north side by five (5)
'VV?)E:Z Dolphins alr)nd three White Piles. The East and West
Dolphins are distinguished with Lights. (See Table of Lights.) On
the south side of the Channel there are three Piles, the East and
West Entrance being marked with Black Buoys. ~The tide sets
across the Channel 2% knots. The Point Henry Channel 1s marked
on its northern side by four built Pile Beacons and six single
Piles. .
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Forrowine tHE SovrH Coast via PORTARLINGTON TO
. CoLE’'s CHANNEL.

.. Buoys and Beacons. — Geelong to Cole's Channel, and Sailing
Directions for Ditto.—Leaving the onter cut, Wilson Spit White
Buoy bears S.E. by E., distant 31 miles—turn close round it.
Wilson Spit Red Buoy bears E. §N. distant 32 miles. A Black
Buoy, 1 mile off Point Richards, marking the end of the shoal off
that Point, and in 44 fathoms, bears from the Wilson Spit White
Buoy N.T. by E. distant 62 miles, and from the Wilson Spit Red
Buoy E. by N. L N. 5 miles. ‘

To pick this Buoy up at ni ht, it-is arranged that the cutting
of the arc of Red Light from lg’orta.rlington, visible 5 miles, starts
over it—a course of I, 3 N. for 5% miles—puts you abreast of
Prince George’s Bank Buoy. This Buoy is about 2 miles off
shore in 6 fathoms, and marks the N.E. corner of the bank,

: The West Channel Pile Light (White Sector) cuts over this
Buoy, and in a steam-boat, by ranning along the edge of the light,
the Buoy should be easily picked up. From thence the Governor
Reef Buoys bear S. by E. 1 E. distant 3 miles. These buoys,
which are in 3 fathoms, mark the edge of the shoal off the North
Red Bluff; 4 mile in shore of them is the Governor Reef Beacon ;
St, Leonard’s Light will then be visible, bearing about 8. W. by S.

GELLIBRAND 10 SwaN Isnanp Pinm Licur tHROUGH
Core’s CHANNEL.

. Except for steam-boats of not more than 7 feet draught, this
©Channel should only be used by day.

By night steam-boats are recommended to close the shore ahead
of -South Red Bluff, and keeping Swan Island Light ahead and
St. Leonard’s Pier Light astern will clear all dangers. Cole’s
Channel is about 7 miles long, By day, from Gellibrand Light-
ship, a course of S. by W. ZW. for about 19 miles, picking up
Swan Beacon right ahead, will pass about 3 mile off the Governor
Reef Buoys, when alter course 1 point_to port, keeping the Red
Bluff on the starboard bow, until Indented Head is just open
off St. Leonard’s Pier. A course midway between Swan Spit Light
and the tangent of Swan Island, picking up the two Red Buoys
in the Channel until ahead of the Wreck Buoy (Green), will keep
2 ship in no less than 13 feet. After Ppassing the Wreck Buoy, steer
for Lightship. :

T



Should there be an
‘Buoys, a hillock (
Swan Spit Lights

y difficulty in making the Governor Reef
176 feet) over Quarantine Ground, in line with
hip, will prevent a ship g
eastward, and that line cuts over the Buoys.

—The Wreck Buoy bears north,
Quarantine Ground right
When the South
a course of N, by E. } E. will

etting %oo far to the

From Swan Spit Lightship.
after passing which keep the
astern, and pick up the Channel Buoys
Red Bluff is a little abaft the beam,
bring the Newport Works chimney

FroM GELLIBRAND 710 THE HEADS THROUGH WEST CHANNEL. -

Channel Pile Light is 8. by W. 3 W,
West Channel is marked with two Lights and
No. 12 being a Gas Buoy. - There are five Black
: arboard with odd numbers
the port hand with even numbers (looking s

The draught of water f
should be limited to 17 feet.
eastward of the Pile Light.

Steer between the Buoys—keéping the starboard side of the
No. 6, steer towards No. 4 White,
pit Lightship a wide berth, owing to the
Swan Spit Lightship abeam, steer
lack and No. 2 White (
arked on its east ridge with a *

From Gellibrand to West
distant 204 miles.
fourteen Buoys,

Buoys on the st , and eight White on

or_ships navigating West Channel
Vessels should pass % cable to the

When abreast of
s0 as to give the Swan S
shoal on the N.E. of it;
a course between No. 1 B
George Buoy).

- White Cask Buoy in 21 feet.

By Night.—Goin,

This shoal is m

g down:West Channel.—After rounding Pile
Buoy (No. 12) a point on the
n the White Sector of the Pile
alter course so as to bring the
nt on starboard bow, continuing
om Queenscliff is opened, when

cable, bring the Gas
port bow, taking care to keep withi
When clear of No. 12,

Swan Spit Lightship about 1 poi
this course until the Red ray fr
steer-with it about a point on sta

Coming wp the West Channel.—After rounding Lightship;
Pile Light about a point on starboard bow until abreast of
gradually rounding so as to bring- the Pile Light
d Swan Spit Lightship on starboard quarter. -

Buoy (No. 12),
on port bow an

—____—'“
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GELLIBRAND T0 HEADS THROUGH SoUTH CHANNEL.

From Gellibrand Lightship to abreéast of easternmost Black
Buoy of South Channel is 8. 2 E, 27 miles, and from there to the
Pile Lightis W. 4 S. 22 miles. The South Channel is 9 miles long.
Soundings varying from 7 fathoms at the western end to 12 and
20 fathoms off Point King, and decreasing to 4 and 5 fathoms at
its eastern end. The Channel is marked by three leading lights,
the two eastern being immediately under Arthur's Seat, and the
western shown from a Pile Lighthouse, besides which there
are twelve Buoys—eight Black on starboard hand and four
‘White on port hand (looking seawards). The Black Buoys are
marked with odd numbers and the White with even numbers,
commencing from seawards. The first and last Black Buoys are
surmounted by a staff and ball.

Steer about S. by E., making Arthur’s Seat Lighthouse ahead,
until the easternmost Black Buoy is a little before the beam,
when alter course round it and No. 13; steer for Lightship,
passing it on port hand, and thence between the Buoys. In
deep draught ships the line of South Channel Pile and Arthur’s
Seat Lighthouse clears all dangers. Pt

At Night.—A course of 8. by 1, will & Arthur’s Seat Light
ahead and the White ray from Soutk=€hannel Pile Light on the
starboard bow ; maintain this course until the Red Sector of the
Pile Light is open on a bearing of W. by 8., when steer for it,
passing to the northward close to the Pile, and gradually bring
thatlight in line with Arthur’s Seat Light. This course will lead
a ship up to the Queenscliff leading lights.

From Seaward by Night.—After entering the Heads, pick up the
South Channel Pile Light (White) in transit with Arthur’s Seat
{White) on an E. £ S. bearing. Pass to the northward of the Pile
Light and steer about Kast, taking care to get sight of its Red
Light again until Arthur’s Seat Light shows Red, when shape
course for anchorage, ) .

From Seaward by Day.—The same disrections as by night.
After passing the South Channel Pile, follow the Buoys on the
porthand, and when clear of No. 15'shape course. South Channel
Pile Light exhibits tide signals. .

ot

e s O



g
e = T SY: bl NAVIGATION. 211
i 2

: FROM PLACE TO
NAVIGATION, .—~COURSES AND DISTANCES
: w (O PLACE.
[ Through Capel Sound. —Capel Sound iy only navigable for ships
or boats of not more than 10 feet draught.

3 5 . Dis-
rom any direction ourse (mag:) .
. steer for Arthur'’s Seat and make Arthur’s Seat Lighthouse, . From. | To. ¢ ¢ _ tance
- By Day.—Pick up No. 15 Buoy and alter course for a prominent - 5 o T ) 293
White Cliff on the south shore (bearing about S.W. by W.) for . Light- | Point Wilson Inner S.W. 3 8. 2%
about 4 miles, when steer for the Black Buoy at the #ntrance of | Gellibrand Lig [~ Buoy ) 253
the Sound, and thence from Buoy to Buoy alternately placed | ship d Light- | Point Wilson Outer 8w,
i White and Black, Affer passing the last White Buoy on port | Gellibrand Lig | s o 19
hand, there is a small Black Buoy abreast of this one markin, a ! ship 1 Tight. | Governor’s-reef Buoy | 8. by W. § W, |
6-feet patch ; keep No. 2 White South Channel Buoy well on the Gellibrand Light-

port bow until Point King is abeam, aund this will clear the !
8 feet sounding off Point King. ’

ﬁ G:llﬁgrand Light: | West Channel Light- | 8. by W. $ W 203
< By Night,—Having made Arthur’s Seat Red Light, keep on the q

4 . | Sp e | 20
s G:Ilﬁlgmnd Light- | No. 15 Buoy, South | ... = .
edge of the White Sector with this Lightahead, bearing S. E.ZE. . ship Channel Light!| " S. by B. 28
" Pass through the South Channel White Sector, getting into its Gellibrand Light- | Arthur’s Seat Light-| = 8. T
g ed, when alter course to about W.8. W, for about 5 miles ship house Outer |~ W.28. 3%
E gak}fn)g cage to }ll:eev% }v;vithig the \;Vhlte PstctLor f}fom ﬁ&rthur’s Segt Point Wilson EésttEntrance Quter | (> e
1ght), when the ite Sector from e Light will be opened. Buo ut . TE.by N. i N. 3%
I ontinue the W.S.W. course for about 1 miﬁa, when the pBlaJck g Pg;,l;er W?lsqn Point Richards Buoy, | E.by N, } %
Buoy at the entrance to the Sound should be pickedup. (N.B.— Inner Buoy Geelong E :N. 5%
The Rye Jetty Red Light, visible 3 miles, kept on port bow after Point. Richards | Point George Buoy | . S
sighting will be of great service in case of strong tides to prevent Buoy . 7 e iE 3
‘getting drifted either way.) Turning this Buoy, keep Poing King Point George | Governor’s-reef Buoys| . ] o
iight ahead (Rye Light will then be nearly astern and Sorrento Buoy Pi1 3. by E. 53
Graen Light a little on port bow), and after Passing the next White Point George | West  Channel Pile « b
Duyy steer for Sorrento Light. " Off the end of Sorrento Pier is a Buoy thl - 8B 38 o] 15—
ERed Buoy, which Pass on the the port hand, and bringing Sorrento ‘ Point. . .-George | No. 15 -Buoy, South |- T )
Light astern for 1 mile will clear all dangers, . Buoy Channsel d Buoy |S.W.byW.3W.! &
From Seaward by Night.—Make Sorrento Green, Light on ahont i No. 15 Bouyl, Capel Soun - 5
8. by E. bearing; run down on that course, Ppassing the outer White South Channel Queenscliff ... T
and next' Black Buoy until abreast of the Pier, when bring ‘the Westi Gha.nng k& oL
% ight astern on a.bearing about W, by N. Pass close to the White Pile - el | Queenscliff ... O T %
- 20y, Rye Light is just visible aftey bassing this Buoy, and by South  Channe A g
keeping that Light nearly ahead (a little on port bow) for about | Pile 1| South Channel Pile | ... e 138
1% ‘miles, the next Black Buoy will be easily distinguished, when West Chann?. e
! alter course to about N .N.E. for 6 miles, striking the Req Sector Pile - 1 | Swan Spit i | 43
from Arthur’s Seat, and then shape course for any anchorage, Wf)s,i? Channe
; 3 ile R
¥
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-

Geelong Outer Harbour.-—Off Point Henry the best anchorage
is with the Gasworks clear of the Point and Geelong Lightship
well open to the westward of the east Pile Light to Ship Channel.

It is not advisable in bad weather to anchor in either the South
of West channels, on account of the tide and loose nature of the
" “bottom, but in S.W. gales small vessels will find good shelter

under Swan Spit in 3} fathoms, the upper Lighth8use just shut
in with Swan Point, about % mile off shore. . .

- Bound up and caught in South Channel with a northerly or
north-westerly gale, anchorage can be found in Capel Sound off
the White Cliff, bearing S.W., in about 5 to 7 fathoms, about
1 mile, or with No. 8 White or No. 9 Black in line and Arthur’s
Seat bearing about E. will afford good shelter., :

OF Queenscliff.—The High Light bearing about W., distant
14 miles, in 6 to 7 fathoms, or No. 1 Black Bruoy in transit with
West Channel Pile Light and the Red Beacon in Queenscliff
bight just closed by the Cliff. - . . i
For Gunboats,—Swan Spit Light in transit with No. 1 Black
Buoy and Point Lonsdale Staff just open of the CLiff and Queens-
oliff jetty, bearing about N.W., in 8 fathoms.
By Night.—In the Red Sector of Queenscliff Low Light with
Queenscliff Jetty Green Light bearing N.W.
* __Of Quarantine Ground.—About % mile to- the westward of
Nicholson’s Knoll (Chequered Buoys) with Quarantine Station
or. Pier Light bearing about South, distant about % mile, in
7% fathoms. -

Anchorage for Gunboats, off Swan Tsland, : :

By Doy.—Swanspit Light in transit with No. 4 White ; No. 8
‘White instransit with Cask over-11-feet shoal. The end of the
‘Terpedo Pier should then be just open of the tangent of the
land, and the Outer Pile of the Torpedo Boats Channel should
be distant about 1 cable—depth 12 to 15 feet.

- By Night.—Queenscliff Light just open of the tangent of Swan'
Tsland and Swan Spit Light, bearing about S, by E. :
. Xf approaching anchorage through Cole’s Channel, steer for
- Swan Light until the transit is open. . .

If from West Channel, round the Cask Buoy, stee¥ for right
tangent of Swan Island until the transit is open. .

From Seaward, round: Swan Light, steer N, by W. umtil
transit is open. . e s :

Nore.—The positions of the Buoys cannot be depended upon
for very accurate navigation. - ’ .

.
o

NAVIGATION,

(C).—NAVIGATING IN THE CHANNELS. -

. For a Boat of 9 feet Drought.—From Swan Island to South
Channel, starting from No. 6 White West Channel, and keeping:
No. 1 Black (Perch, South Channel) in line with either Portsea
Hotel or Nicholson’s Knoll Buoys, will keep a boat in 10 feet or,
over ; or Swan Spit Light astern and Point King ahead will clear
the shoals at high water, passing over an 8 feet (low water
shoal) close to No. 4 White. ke

From West Channel Pile Light to South Channel or Capel:
Sound.—Pass No. 16 White at starboard hand, and thence steer.
for Pile at entrance to Symond’s Channel, 8.E. by E. } E., givitig'
it a berth of about 1 cable on starboard hand, when steer for
South Channel Fort 8. 1 E. until Sorrento Hotel is just open” to
the westward of No. 5 Black Buoy, bearing S.W. by ., or in
transit with No. 4 White pass No. 5 Black about 2 cablés on port?
hand.

~ For ~Capel Sound.—Make for No. 6 West, and thence in a
straight line to Rye Jetty, or the left end of the township, when-
the Capel Sound Buoys can be picked up. This direction will
keep a boat in no less than 12 feet low water springs.

From Capel Sound to West Channel.—No. 6-ahead and-Rye
astern will keep a boat in no less than 11 feet, when steer for No,
5 Black, turn that Buoy, keeping Seorrento astern, until South
Channel Fort is in transit with Rye. A course of north will pick
up Symond’s Channel Pile ahead, which.gives a berth of; 1 cable
onport hand. A straight course to the West Channel Light will
elear all-dangers. . -

) Miles.
Distance from No, 16 White to 8ymond’s Buoy... 2%
Symond’s Buoy to position for a te;'ing course ... 4

Thence to No. 5 Black 13
To No. 6 White, a little over ... L1
To entrance Capel Sound . .2
To Capel Sound Buoy PR
Total .12

Round by No, 15 Black is 16 miles.
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The above are the best possible fixes, probably never found in

- practice, but they give the idea of what is'to be attained. It is

when the objeets are of necessity in a bad posit®n that the extra
angle has to be taken for a.check. Avoid objects which, if joined,
would rest in the circumference of the same eircle. Three objects
in a straight line is good.and safe. . Three objects forming a
triangle, inside of which the observer is, is a good fix.

- Protracting.—Having observed the angles, lay them off, either
on a station pointer, or protract them on a semicircular horn pro-
tractor, or tracing paper, and, placing either on the chart, move
it so that the legs or lines pass through the three or more objects
observed. The centre of the instrument is the position of the
observer.

In picking up a particular anchorage or position—given the
position—protract the angle between the objects intended to be
used, and place the least “sensitive ” angle on the sextant, pick
up. the position obtained by this angle, then place the most
sensitive angle on the sextant, and gradually work into that,
temembering that, to increase the angle, go towards a position
about midway between the objects. : )
=. A ““sensitive ” angle is that in which the least change of position
will show the greatest change in angle ; usually the larger angle
iy the more sensitive, or the objects which are being approached
in: the most direct manner, <.e., in a course nearest the per-
Egmlilicula,r to the line joining them, will contain the most sensitive
angle, 3 ’
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