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INTRODUCTION.

QUARTERS.
In arranging quarters, itis necessary 4o consider the supply

of powder, so as, if possible to have guns at the same guarters
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, cormmencing 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 depending on their position.

Guns in turrets will be known as the right or left gun of

each turret.
Acrrox.

On the call for action, €very 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, everything in
working order, and the powder passed up.

B



5 INTEODTUCTION,

CHARGE aND PROJECTILE.
In armonred ships, gurs, as a rule, are to be loaded with
and Palliser shell, and in unarmoured ships with full
e and common shell.

Swmarr-aBM AND MACHINE-GUN AMMUNITION.
The supplies of small-arm and machine-gun ammunition
i be by men specially stationed. Ammunition should be
red out at once fo small-arm men; and, after the arms are

chine-gun ammunition should be passed up at once, and

s and drums to be filled by the men stationed.

oy

&
51

RicGERs.
Riggers provide tackles, and collision-mats and gear; after
which they would fall in at some station allotted them.

Heiw

Helmsmen, signalmen, &ec., provide their arms, and repair
to their stations.

Free BRrIGADE.

Fire brigade connect hoses to and rig all pumps required.
The carpenter is responsible that the pump suctions are
turned on to the sea-cocks; the engineer officer that the
Kingston valves are open, that all siuice valves and water-
tight 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.

MIiSCELLANEOTS.

Arrangements should be made for fitting time fuzes. Men
stationed to strike down wounded, and provide whips, &e.
The officers of quarters report when their guns areloaded and
run out.

Y

W _—
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INTRODUCTION. 3

PROVIDE ARMS,

The order will then be given by bugle call to provide arms
and stores. Every man having a rifle should provide it,
placing it in some ready rack. Waist-belts, pouches, and
pistols to be worn.

Tubs of water, for damping sponges, shonld be brought to
the guns.

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
Inmstructor is immediately to give the word *Still,” in order
that every man may have his attention drawn to the error
committed. The gun’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 Instructor. On no account whatever is lie to
allow the gun’s crew to pretend to load, or pretend o 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. They should not be kept too
long at one part of the exercise.
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PART L.

———

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

DESCRIPTION OF GUN.

Calibre, 10 inches. i Number of grooves, 7.

Weight of gun, 18 tons. ‘Width, 1-5 inch.
Preponderance, 8 cwt. Nuzoher-oicalibrew-in—wiich
Length, extreme, 15 feet. eno-tusmis-comypteted;from
Length of bore, 12it. lin. [ T e

Length of rifling, 118 inches. {

PRELIMINARY DRILL.

The turret’s crews will consist of 34 men, viz., 15 men and
1 powderman to each gux, and a captain and 2nd captain of
turret.

The crews fall in two deep, & gun’s crew ozl each side of the
deck, the Nos. as far as 8 in the front rank, the others in the
rear; the powderman on the left of the gun’s crew, captain
and 2nd captain in front, facing inboard.

( Captain of turreton centre platform; 2nd
l captain in charge outside.

Tnside turret.—1, in rear, in charge of
gun; 2, in Tear, in line with the breech;
3, close to the port; 4, in rear of 3; 5,in
rear of 4, and so on to 7. :

Outside.—8 to 13, on running out and in

winch handles; 14 and 15, training winch.

Crose Ur.




6 10-INCH M.L.R. GUN.

- { The gun’s crew will call their numbers i
NTMBER. | succession.

0 The turret’s crews place themselves as
Far Orr. before detailed.

{ Captain of turret, ships centre sight and
sets 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
8, take off front securing-chains; 7,0ff turret
securing-chains; 7 of right gun, the after
one; 5, 6, and 7, then trice up projectile;
3 and 4, step on the loading platform, 3
outside; 4, takes the worm; 3 and 4, search
the guns 1, examines the vent; 2nd captain
of turret and remaining Nos. uncover turret
and clear away outside; 8, unship cowls ;
g, 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.

.

(a5t Loose.

Nore.—2nd captain of turret superintends and regorts when clear out-
sde. Captain of turret trains for loading if required.

(1 serves the vent; 2 attends the elevating
gear and attaches the tubes; 5 receives
i the cartridge case from the powderman
through the entry port and passes it to
3 and 4, who enter the cartridge; 5,
6, and 7 haul the projectile in front of the
muzzle ; 3 steps down off loading platform



Loabp.

Rox Ovr.

DEFLECTION.
—~—— YARDS.

BEARING.
OrJECT.

READY.

PRELIMINARY DRILL. i

I and guides it clear; 3 and 4 enter and un-
sling it; 5 pass slings to 6 and 7, who over-
J haul the tackle and hook on another projec-
tile inside the turret; 9, 11, and 13 trice
up projectile outside; if a wad is used, 7
passes it to 3, who enters it; 4 takes the
rammer, assisted by 8 force all home to-
gether; 3 and 4 spring the rammer; 4
returns it, and steps off loading platform ;
1 then pricks the cartridge; if time fuze is
used, 2 will it it. When the projectile is
\triced up, 7 will attach a gas-check.
r 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 tant the compressor, 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.

}The captain of turret adjusts his sight.

¢ When the object is named, the captain
of turret trains the turret and aligns his
sight ; 2nd captain attends turret pointer;
2, under the direction of 1, attends the
1 elevating gear, and keeps the gun laid for
elevation, as shown on standard. When
the sights are aligned, captain of turret
orders “Well.” No. 2 set taut elevating

{clamp. :
2 ste%s up on the side of the carriage.
places the tube in the vent, and steps clear;
1 attaches the tube-lanyard to the firing gear,
Lsees all clear,and reports® Ready”; captainof
turretrepeats it,and removes the safety-pins.



8 10-I¥CH M.L.R. GUN,

At the order *‘Fire,” cagta.in of turret

FixrE. fires by pulling the lever handle, then trains

the turret for loading.
2 clears the vent if necessary, hooks
Miss FRE. 4 another tube to the lanyard ; the firing gear
is re-set ; 1 reports ‘¢ Ready.”

( Captain of turret re-sets the firing bar ; §
attends the compressor, easing it off as soon
as the running-in chains are taut from the
winches ; 2 and 7 trice up nipping-lever; 7
attends it; 4, 5, and 6 trice up liffing-lever;
4 attends it; 8 to 13 man running-in
Rox I, { winches; when the gun is in, 1 orders
‘“Well”; 4 eases down the lifting-lever; 3
sets taut the compressor, and reports *Com-
pressor taut”; 7 then eases down nipping-
lever; 8, 10, and 12, unships winch handles’;
1, 2, and ‘7 bring-to firing gear, and the
( Nos. close up.

1 serves the vent; 3 and 4 step on the
loading platform; 3 takes the sponge, as-
sisted by 4 forces it hard home to the
bottom of the bore, keeping it there whilea
round turn is given; they then withdraw
it; 3 returns it, and the Nos. close up.

[ Captain of turret puts in the safety-pin;
1 unhooks the tube-lanyard from the firin
gear; 2 takes the tube out of the vent, an
the Nos. close up.

1 _ Before elevating or performing any opera-

SPONGE.

Ovr TUBE.

tion during.which the firing of the gun would
injure the crew or fittings, captain of turret
Lorders ¢ Out tube,” and proceed as above.
Captain of turret put: g afety-pi d
ptain of turret puts in safety-pins an
C!iASEi F?;;NG orders out tube. The sights are put down,
« Ready™) the deflection-scale set at zero, and the Nos.
e Y close up.



PRELIMINARY DRILL. 9

The gun is to be placed in the loading
position and emptied, 6 serving the worm
TS10AD. and extractor as required, the elevating and
loading Nos. assisting. When the gun is
empty the Nos, close up.

{  The turret and guns are placed in the se--
curing position; the securing-chains, &e.,
SECTRE. are secured, and everything replaced by the
Nos. who cleared them away. When
finished, 1 orders ‘‘Fall out.”

¢ If the gun is out, 1 orders “Run in,” and,
when placed, “ Well”; names the step; and
orders “Raise” or *“Lower” the gun, and
sttends the valve; 2 attends the elevating
gear, inside jamming-clamp, and rear key;
3 outside jamming-clamp and keys ; ‘4 inside
front key; 5 and 6 ship_pump-levers and
man thema5 in front. In raasmvgv';ﬁ% and 4
assist 5 and 6 on pump-levers; 2 will report
S?;FEIY?G to 1, when keys are in or out, “Raise™ or

. “Tower”; the outside keys are not to be
placed till after the 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
L will be carried out.

All orders given by the No. 1, and reports from the gun’s
crew, are to be in all cases preceded by the words *“Right” or
¢ Left” Gun. '

At the order “Change rounds,” 1 takes the highest No.,
the remainder the next lowest No.; if with captain of turret,
he will take the highest No.

A

]



10 10-INCH M.L.R. GUNX,

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, g
In case of the captain of the turret being removed, the -
officer of the turret will select a No. to fill the vacancy. -

PRACTICE.
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 chilled
ACTION.  { projectile, and run ont. Nos, close up, and
wait further oxders. Should it be desired to
load with any other projectile to that above-
named, the ““Still” must be sounded, and
Lorders given. s

EXERCISE { As above, without powder being provided,

g the gun being always loaded with dummy
ActioN. charge and projectile..

- SivurrANEOUS Frrive.

In this firing, the guns in each turret are fired simultane-
ously, the turrets working independently.

Tt desired, the guns of a turret may be fired independently.
In this case, the cartridge of the gun that is being loaded is
Bot to be exposed while the other gun is at the “* Ready.” -

ws } A cai;tion. ; o
Diszawce, The captain of the turret adjusts his sight
- Bearmve. - |-and trains; the gun is laid for the.bbject as

OBJECT. in Preliminary . Drill, No¢.. 1 giving .the
ErgvaTe. necessary orders. . E









PRACTICE. : k 11

¢ The captain of the turret fires at his own
discretion, and trains for loading ; No. 1, if
- ... - )necessary, orders “Run'in;” when the gun
M EOMMENCE. 5ty it i$ laid for loading, sponged, and
N loaded without orders; 1 then orders “Run
{ out,” and proceeds with the firing,
* { As detailed in Preliminary Drill. If the
Crase FIRING. 1gun is in, it is to be loaded and run out.

A directing dial, worked from the conning tower and marked
in degrees, before or abaft either beam, is placed so asalways
to be seen by the captain of turret, who will at once train on
bearing indicated ; 2nd captain sees bearing correctly on by
turret pointer. .

When the order for any firing is given, preceded 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 in charge for the first round. .

DIRECTOR FIRING.

In this firing the turrets are fired either together or separ-
ately from the conning tower by means of electricity, having
been previously laid by the director.

DirECTOR { The. captain of the turret adjusts the sight

FIrIvG. for 800 yards.

- The turret is trained under the direction
of the 2nd captain of turret.
——(name the On receiving the elevation from the
bearing). Hori- | director, the gun is laid and brought tp the
ZONTAL. or {—— | “Ready,” as in Riekisei T X
DEeGREES ELE- When the guns are fired, the captain of
vaTron) or (DE- | the turret trains for loading, 1 disconnects

PRESSION.) | the slot and bolt; the gun is run in, loaded,

d I and run out as in Simultaneous Firing, and
{is then laid as before.
As in Simultaneous Firing. -
Cease Frrixe. The slot and bolt are always tobe discon-
nected before the tube is taken out. -~

»
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i10-INCH R.B.L. GUN.
DescripTION OF GUTN.
Calibre, 10 inches, l Length of rifling, 20 ft. 5°5 in.
Weight, 25 tons. i Length, total, 26 ft. 8 in.
Preponderance, nil. [ Length over all, 27 ft. 10 in.
i

Length of bore, 25 feet. Number of grooves, 42.

Rifling spirally increasing from 1 turn in 100 calibres at
breech fo 1 turn in 4C at 14°5 inches from the muzzle; re-
mainder, uniform, 1 in 40.

Permanent ancle of deflection, 1° 10’ to the left, to compen-
sate for twist of rﬂmo

The gun is mounted on an automatic carriage and slide,
with recoil press,

The elevating zear is on the friction-cone principle, and
attached %o the right bracket of carriage.

The carriage is double-plated wrought-iron, with recoil-
press cylinders attached.

The slide is extra single-plated, with front and rear buffers
attached.

The piston rods are connected to front and rear transom of
slide, which is permanently fixed to the deck.

pRELI\H‘\*ARY DRILL

P3L 9. 7.5 3. 1. 2. 4. 6. 8 10.

¢ linrear of the gun, facing the port;

i on the right, in line with the sights; 3 on
the 16¢u, in line with the fore part of car

4 riage; 4 on the right, in line with the fore

| part of carriage; 5 in rear of 3; 6 in rear

1 of 4; and s0 on as far as 10. Powderman

{at magazize hatch.







PRELTMINARY DRILL. 13

The gun’s crew call their Nos. in succes-
on.
Farr OvuT. As before detailed.

( 1 and 2 ship sights, and prepare firing
gear ; 1 then superintends; 2 provides
pouch and primers; 3, 4, 5, and 6 unbar
and open the port, and clear away fronb
securing-chains and band ; 3 out tompion ; ¢
sees valve adjusted for firing position, and,
when all is clear, 3 and 4 remove front
| shores; 5 and 6 out bolts and serew in plugs;
15 takes down sponge and rammer ; 6 ships
handle of elevating gear; 7, 8, 9, and 10
clear away rear securing-chains and band;
17 and 8 out bolts and screw in plugs; 9 and

10 clear away shell whip, and sling projec-
tile. All the unemployed Nos. trice up
projectile.  Powderman rigs and places
{magazine screen.

Casr Loose.

NoTte.—Should the gun remain stationary after the shores are removed,
1 will order “Tackles run out;” 5, 6, 9, and 10 hook on side tackles; 5
and 6 bring-to ; 7and 8 ship winch handles ; all Nos, man the winches, and
run the gun out, then all Nos. on their respective sides return side tackles;
7 and 8 return winch handles.

{ 1inside the tower; 2, 3, and 4 open the
' breech, using the lever if necessary; 2
! sees the bore clear, takes out needle holder,
I and places primer; 3 places loading-tray,
l and, assisted by 2, lays the gnn for loading ;

7, 8, 9, and 1C haul projectile in line with
! the breech ; 3 and 4 enter and unsling it;
5 serves the rammer t0 3; 3, 4, 7, and Sram
home ; 3 and £ receive the cartridge from
3

]

L ]

_ 04D | the P.M., and enter it; 4 tears off shalloon ;
13 and 4 ram home, and withdraw the
] rammer ; 5 returns it; 3 returns loading-
|

iray, and 3 attends platforma catch; 2, 3,
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{ and 4 clese the breech ; 2 replaces needle-
!Eolder; 9 and 10 prepare shell, whip and
{ sling projectile; 7, 8, 9, and 10 trice up
{ projectile. The powderman provides another
Leartridge.

ares, I provides and Sts them. I using time fuses, 3
ia screws them in just before the shell is
3 'the breech, vare must be taken to see the breech-block
‘oeiinyg, as the threads of the screw are liable to be cut

3 and 4 adjust the sights.

1, iside the tower, gets the direction on.

§, assisted by 2, attends elevating gear and
< Iays the gun under the direction of 1 ; at the

i. order * Well” from 1, 6 and 2 step clear.

elevating are ¢ Raise,” “ Lower,” & Quick,” or < Slow,”
vell”

oo, [ 2 conpects the firing gear, and all Nos.
{ get ouder cover,

{ 1fres,and, if necessary, orders “Run out;”

fHEE 02 disconnects the firing gear ; and, when/
i\ the gun is Gut,/\fche gun’s crew close up.

" 1 waits a considerable pause, and then

’ crders ** Half-cock;” 2 disconnects the firing
rear, takes ont needle-holder, and Te-primes
e gun; 1 then orders “ Ready,”

open the breech; 3 places
v serves the sponge to 3; 3
sponge the gun; 6 wipes the

3










PRELIMINARY DRILL. 15

1 orders ‘“Half-cock”; 2 disconnects
Cease FIriNg. { firing gear ; 3 and 4 down sights ; Nos. close
ap.
Nore.—Should the order * Ports closed ” be given, 1 orders “ Run in;”
4 adjusts the valve ; 5, 6, 9, and 10 hook on side tackles 5 and 6 bring-t0;
7 and Sshlpwmch a.ndles all Nos. run the gunin; when the gun is in,

1 orders ““ Well ;” 3 and 4 m front shores; 3, 4, 5, and 6 close the port;
7,8, 9, and 10 retum tackles and winch ha.ndles, and the Nos. close up.

2 removes the needle-holder ; 1, 2, and 3

open the breech; 3 places the loading-tray

‘ and removes the cartridge; powderman

| returns it; 4 and 5 outside, and receive the

_{’long rammer from 6, and force back the

UxLoap. | projectile ; 2 and 3slingit; 7,8, 9, and 10

| return it; 3 returns loading-tray, and at-

tends platform-catch; 1, 2, and 3 close the

I breech ; 2 replaces needle-holder ; 6 returns
{long rammer; and the Nos. close up.

NotE.—If the gun is loaded with a fuzed shell, it is to be fired away.

(1 sees the gun placed in the securing
| position, and everything is secured and
SECTRE. < replaced by the Nos. that cleared it
| away, and, when everything is finished, 1
Lorders ““Fall out,” then ° Stand at ease.”

DIMINISHED CREW.

Number of men ‘ 5,9, or 10 6or7 | 5
Loading-tray A 3 3 |3
Sponge and rammer, 5 5 ] 5
Long rammer J 6 6 2
“'ipe the cup ... 6 6 [ 2
Work projectile ....7,8,9,and 103, 4, 6,and 72, 3, 4, and 5
Ram home 3, 4,7, and 83, 4 6 and 72, 3,4,and 3

Winches on] All Nos.
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PRACTICE.
ITrRODUCTORY Remazrgs,

The following drill is for the bow gun of the Victorin, and
comprises the different modes of firing, together with other

CLEARING FOR AcTrox,

Thke gun will be cast loose, run out, and
Actrox Jloaded with full charge and chilleg shel=
- Iand the gun’s crew will cloge up, unless
{ordered to the contrary.
For EXERCISE [ The same as for action, but no powder or
ACTION. | fuzes are provided.

IxpEPENDENT Firixg.

In this firing, 1 must seize the most favourable opportunity
for delivering hisfire. To beeffective, it Isrequisite he should
éxperience no di culty in laying the gun by sight as soor as
it is out.

IxpEPENDENT § A caution to indicate the description of

Firing, {firing abont to be practised.
DIIFLECTIOS, h) -
YARDS, or I
E}.E\;*ATION I 1 gets the direction on, then orders
Iy necessary, i“Elevate ;7 lays the gun, then orders
name the diree- | ¢« Ready.”
tHon).

I
Osseer. J



e






PRACTICE. 17

1 fires at his own discretion; and when the
" gun is out it is laid for loading, sponged,
Coxmexce. and loaded withont orders; 1 then proceeds
with the firing.
Crase Fmrse.  As in Preliminary Drill,
Nors.~—1If electric gear is to be used, it will be named before the caution
for independent firing, thus ** Flectric Independent Firing.”
The gun’s crew will be taught the siowage of spare parts and stores, and
how to fif them; also the removal of the wounded.

WQ/%M 3
ponvs LB Tt
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18 8-INCH R.B.L. GUN;

8.INCH R.B.L. GUN.

_—

DEescrirriox or Gux.

Calibre, 8 inches. - I Length of Riflin, , 131, 101n.
Weight, 12 tons. Total, 18 f%. 6 in.
Preponderance, nil, Over all, 19 f. 3 in,

Length of bore, 17 t5. 4 in. Number of grooves, 33,

Rifling spirally Increasing from 1 in 100 calibres at the
breech to 1in 40at 108 inches from the muzzle ; remainder
uniform twist, 1 in 40.

Permanent angle of deflection, 1° 30’ to the left, to compen-
sate for twist of rifling,

The gun is mounted on a naval carriage and slide. The
elevating gear is on the friction-cone principle, and attached
to the left bracket of the carriage.

The carriage is double-plated wrought iron, and on per-
manent rollers, with Elswick compressor.

The slide is of the Service Pattern, and is capable of travers-
ing 25° on each bow.

_—

PRELIMINARY DRILL.

In preliminary drill, the principal duties to be erformed by
each of the gun’s crew, in B.L., gugl exercise, are f?llly detailed.
Too much attention cannot be paid to the thorough instruc-
tion of the men in these duties, npon which the accuracy and
rapidity of the fire mainly depends.
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PRELIMINARY DRILL. 19

The following drill is for 8-inch B.L. guns. The gun’s crew
will consist of § men and 2 P.M., and will fall in as follows:—
7.5, 3. 1. 2. 4 6. 8 PM.

( 1 in rear, facing the port; 2 on the right,
in line with the sights; 3 on the left in line
Crose Upr. < with fore part of carriage; 4 on the right,
in line with fore part of carriage; 5 in the
rear of 3; 6 in the rear of 4; and so on.

- { The gun’s crew call their Nos. in suc-
Noweez. 1 cession.
- At the order *“Change rounds,” 3 becomes
Rcf‘”‘cg 4, and the remainder move round one place
UNDS. to the left.

The gun’s crew place themselves in rear
Farr Our. {ox’ the gun, as before detailed.
f 1 and 2 ship sights and prepare firing
gear; 2 provides pouch and primers; 3, 4,
5, and 6 unbar, open theport, and clear away
front securing-chains and band; 38 out
tompion ; 3 and 4 remove front shore; 2, 7,
and § clear away rear securing-chains and
band ; 7 and § ship winch handles for train-
ing; 7 clears away shell whip; § takes down
sponge and rammer; 7 and § trice up a pro-
jectile. fWhen the gun is cast loose the
{ Nos. close up.
{6 attends compressor and eases the gun
out; should the gup remain stationaryon the
commpressor being eased up, 1 orders ““Tackles
Roxy Otr. run out ”; 3, 4, 5, and 6 hook on side tackles;
2 and 5 bring-to, and attend falls; 7 and §
shift winch handles; 3, 4, 7, and S run out.
When the gun is out the same Nos. return
{tackles, and the gun’s crew close up.
Nore.—Wken the gun is out, No. 1 directs ¢ proper adjustment of the
COMPressor.

A

CasT Loose.
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{ 1and 2 openthe 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 projectile n line with the
breech; 7 attends the fall 5 3 and 4 enter
and unsling it; 8 serves the rammer to 4;
3,4, 7, and 8 ram home; 3 and 4 take the
cartridge case from powderman, and hold
it in line with the bore; 8 reverses the ram-
mer, and presses home the cartridge, 4 tear-
ing off the shalloon, withdraws the rammer;
8 returns it; 3 returns loading-tray; 1 and 2
close the breech; 2 replaces needle-holder;
7 and 8 trice up another projectile; and
Lgun’s crew close up.

Loap.

S W—

NoTe.—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 lisble to be cut and
damaged.

DeFLECTION, 1 and 2 adjust the sights; 3,4, 7, and §

DisTaNcE, or | man the winches, and train under the direc-

Erevarion. ) tion of 1, who places himself at the extent
OBrECT. of his lanyard.

Note.—This method of laying the gun for direction is used when the
object is visible through the port, and no doubt can exist as to its position.
The orders for training are * Right” (or ‘* Left "), ““Quick,” or ' Slow,”
according to the direetion in which the muzzle of the oun is to be trained.
‘When the direction is on, 1 orders * Stop.”

When deflection is required, both tangent sights are adjusted, 2 attend-
ing the right one, and it is named before the distance, and its use continued,
although the distance may alter until otherwise ordered.

1 is responsible that both sights are adjusted according to the charge
and projectile the gun is loaded with,

If no distance should be named, 1 estimates the distance of the cbject,
and adjusts the sight accordingly.
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5 attends elevating gear, and lays the gun
BLEVATE under the direction of 1, who gives the order
* “Raise” (or ““Lower™); when laid, 1 orders
“Well”; 5 sets tant the break.
Reavy. 2 connects the firing gear.
Nore.—The gun may be elevated and trained at the same time,

1 fires by pulling the lanyard smartly

with a jerk; 2 disconnects the firing gear;

FrmE. 1 orders ““Run out”; 6 attends compressor;

and, when the gun is out, 5 lays the gun for
loading, and the crew close up.

1 waits a considerable pause, and then
orders “ Half-cock;” 2 disconnects firing
gear, takes out the needle-holder, replaces a
primer; 1 then orders “‘Ready.”

" 1land 2 open the breech, using the lever
i if necessary; 3 places the loading tray; 6
SPONGE. ‘i wipes the cup; § serves the sponge; 3 and

Miss-FIRE.

4 carefully sponge the gun; § then provides
{ the rammer. The sponge should be well
(damped when firing.
Loap. As before detailed.
If at the ““Ready,” 1orders ““Hali-cock”;
Ceise Frixe. {2 disconnects firing gear; 1 and 2 down
sights; gun’s erew close up.

NoTE ~Tf vl loading, or after the gun is fired, the order ¢ Ceage Fir
ing” should be 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, &c., the gun will be left in the *‘Cease
firing” position.

Should the order ¢“Close the port” be

CLOSE THE given,1 orders “Run in” (as for ““Run out”);

Porr. ’when the gun isin, 3 and 4 close the port;
{and gun’s crew close up.

Nore.—The port may be closed o protect the crew from machine-gun

fire, or to keep the sea out.
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(2 removes the needle-holder; 1 and 2 open
the breech; 3 places the loading-tray, and
withdraws the cartridge, and powderman
returns it; 4 and 6 outside, and receive long
rammer from 8, and force back projectile;
1 2 and 3 sling projectile; 7 and 8 return it;
5 attends elevating gear; 3 returns loading-
tray; 8 returns long rammer; 1 and 2 close
the breech; 2 replaces needle-holder; gun’s
Lerew close up.

Nore.—1f 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.

UNLOAD.

1 sees the gun trained to the securing
position; 1 then orders ‘“Run in;” when the
gun is in, 1 orders “Well;” 1 and 2 return
the sights and firing gear, 2 the pouch and
primers; 3 in tompion; 3, 4, 5, and 6 put on
J front securing-chains and band; 3 and 4 close
and bar in the port, and place front shore;
2, 7, and 8 on rear securing-chains and band;
7 and 8 return projectile and winch handles;
7 make up shell whip; 8 returns sponge and
rammer. When everything is finished, 1
Lorders ‘‘Fall out.”

SECURE.

PRACTICE.

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

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 Officer.

When one gun’s crew is worked by itself, the drill should
be carried out as if it formed part of a division of guns.

H
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It should be impressed upon the men tha laying the gun
cannot be too carefully performed, and requires extreme care
and attention on the part of No. 1, as well as the intelligent
co-operation of the gun’s crew in carrying out his orders,

Loading, on the contrary, cannot be executed with too much
rapidity, provided neither the safety of the crew or gun be
compromised. Affer the gun’s crew have been well trained in
nsing words of command, they should be carefully instructed
in working the guns without them, and the employment of
signals should be the usual practice. They should also be
instructed in working the guns with diminished crews.

If it is desired to keep the ports open, the order ‘Ports
open” is to be given, and this order is toremain in force until
the order ‘“Ports closed.” In the ‘‘Cease firing” position, with
the port open, the gun is to be close out. The projectiles are
to be provided and triced up as soon as the gun is out, or in
the e firing” position.

On the gun being run out for the first time, or on any
change of circumstances that may render it necessary, No. 1
should direct the proper adjustment of the compressor, so that
the recoil will not throw any undue strain on the carriage.
The amount of compression required will depend on the
charge, motion of the ship, &c., when firing. Tt isimportant
to remember that when the compressor bars and plates are wet,
the recoil will be increased owing to the diminution of the
friction.

CLEARING FOR ACTION.

AcCTIos { The guns are to be cast loose, run out,

and loaded, and the crew close up,
For EXEROISE, { As above, without powder being pro-

ACTION vided. The guns are to be loaded with

projectile and dummy cartridge.
NoTte.—In unarmoured ships, the guns are to be loaded with reduced

charge and common shell; in armour-clad ships or ships with armour-
piercing guns, full charge and Palliser shell.
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INpEPENDENT FmiNeg.

should seize the most favourable
ielivering their fire. To be effective, it is
should experience no difficulty in laying
a3 soon as they are out.

[l
1
e
7

culd be used when the object is visible from 3

= § . A caarion, to fadicate what description of
¢ fring is about 10 be practised.

;  The sights are to be adjusted, and the
| gun is trained for the object.

{ Ythenorders “Elevate;” lays the gun,and
. gives the word “Ready.”

¢ 1 fires at kis own discretion, and orders
' Run out.” When the gun is out, it is laid
“fer loading, sponged, and loaded without
forders. 1 then proceeds with the firing.

Crast Frarve, §  As detailed in Preliminary Drill. If the

fgun is in, it is o be run out and loaded.

i ]

u

Las metion, the yun should be fired a lttle before
2 the ohject.

Ereerric FIRING.

Ting, the guns are laid as in Independent Firing,

tric geags at the grder “Ready,” 2 conpects
2 Toe [P

Le - Reads.” ““Elevation” or “Dis-$Z—

_- and ccme 0 the “ Ready.” /éﬁ/g
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As in Independent Fi:ing.
~ When the order for any firing is preceded
by the words * Prepare for,” the guus are

CEssE S&. { to be laid, but not brought to the ‘“Ready;”
/ -vTthe-erder ‘“ Ready ” being given in this case
by the officers of the guarters for the first

{round.
CrosixGg TEE PoRTS.

The ports may be closed in any description of firing, for the
following reasons :—
1. To protect the gun’s crew from machine-gun fire.
1. To prevent water coming in.
oL To shat in the lights as much as possible at night
time.
{ The order for any firing may be given
! from the position of *Close ports™; 1 giving
Crost Porrs. < the order ““Run out.” 3 and 4 will then
| open the port, and when the gun is out
{proceed in the usual manner.

STCPPLY OF SPARE STORES, AND MEeETHOD oF REPLACING
DisaBLED GTX GEraR.

No precise rules can be laid down for this exercise, as much
must be left to the individual judgment and intelligence of
the officers of the quarters and the Nos. 1.

Whenever anything is broken, carried away, or rendered
useless, it is at once to be replaced by the Nos. whose duty it
is to attend it.

1 orders one or more of the highest Nos. to fall ont and
provide the spare stores required, and assisted by an armourer
would replace it.

Spare GEax.

The guns’ crews are all to be acquainted with the stowage
of spare stores for their gums, such as rammers, sponges,
tackles, shell whips, hand-spikes, running-in ropes, and are

E
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frequently to be exercised in replacing gear at the sup-
posed to be broken or rendered useless, and working the guns
with extempore and make-shift arrangements, in disconnect-
ing the training gear and using tackles for training, or using
handspikes for elevating and controlling the gun if an accident
oceurs to the compressor.

The gun should not be kept out of action fora longer time
than can be avoided.

If the ship has much motion, the slide may be secured with
chocks, and the direction of the object brought on by the
helm.

EXERCISE BY SIGNALS.

After the guns’ crews have been well trained in the differens
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 absolnte
necessity renders the word of command necessary.

This method possesses the great advantage of enforcing
silence, and compels the gun’s crew to fix their attention on
No. L.

S1exaTs.

{_ If at the breech of the gun, 1 extends his
left (or right) arm to the rear in a line with
the shoulder, the palm of the hand turned
ORDERS. in the direction towards which the slide is
RIGHT (0R  { required to be moved.

LEFT.) If at the extent of the lanyard, the left
armis to be extended to the front, above the
right, the palm of the hand as before de-
{tailed.

RieHT (0B { As for right (or left), but moved quickly
LEFT), QUick. |inthe required direction.

ELEVATE { The arm extended to the front, the palm

(Ra1sE oR of the hand up or down, according as the
LoweR.) breech is to be raised or lowered.
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{ The upper arm extended in a line with
ResT. the shoulder, and the fore arm raised per-
{ perdicularly, palm of the hand to the front.

In training or elevating, drop the hand;

WELL (OB in rupning in or out, 1 raises his right arm
Sror). perpendicularly, palm of the hand to the
{front. ;
ResDY. 1 slacks the lanyard.

Harr-CocE. 1 shakes the lanyard.

The gun is run out or in without orders. When the
executive order for the firing is given, the guns’ crews at once
get into the training position without orders.

If the port is closed, it Is to be opened without orders,
when the executive order for the firing is given.

When the gun is elevated and trained at the same time,
words of command are to be given for elevating.

‘When using electric gear, words of command are nsed for
‘¢ Ready ” and “ Half-cock.”

DIMINISHED CREW.
When casnalties 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 thelowest original No.

Frample.

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

TI. With a foll gun’s crew, fall out 1 and 2; 3 takes 1 and
then directs 4 to take 2, the highest Ne. to take 3, and tkte
next highest to take 4.

In all cases of exercise with diminished crews, whatever
additional work they may haveto perform, the Nos. will con-
tinue their duties as if with a full gur’s crew unless otherwise
specified.
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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. 6or TMen. | 5 Men. 4 Men,
Compressor 6 8 4 4
Rammer .ee 8 1 1 1
Ram Home . 13,4,7,811,8,4, 71 1,8, 4 1, 3,4
Projectile N 7,8 57 3,5 3,4
Winches .. 13,4,7,8(83,4,5,612,8,4,5] 2,34
Loading-tray ... 3 3 3 3
Wipe cup 6 6 2 2
To elevate vee 5 5 5 3
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6-INCH R.B.L. GUN.

DrscripTioN oF GUX.
Calibre, 6 inches. Length of rifiing, 10ft. 445 in.

Preponderance, nil. Length over all, 14 ft. 7 in.

Length of bore, 13 feet. | Number of grooves, 28.

Rifling, spiral, increasing from O at_breach to 1 in 40 at
5°45 inches from the muzzle. Remainder 1 in 40 calibres.

The gun is mounted on the naval hydraulic automatic
“ centre-pivot carriage and slide.”

i
Weight, 4 tons. | Length, total, 13 ft. 104 in.
|
i
|

PRELIMINARY DRILIL.
Albert.
The gun’s crew will consist of 6 men and 1 P. M., and will
fall in as follows :—

P.M. 5 8. 1.2 4 6.
1 in rear of the gun, facing the port; 2
on the right, in lne with the sight; 3 on
Crose Up. < the left, inside the shield; 4 on the right,
"mside the shield ; 5 in rear of 3; 6 in rear

{of 4
f The gun’s crew call their Nos. in sue-
NoeEz. | cession.
Fair Ocr. As before detailed.

¢ 1and 2shipsights and prepare firing gear;

| 2 provides pouch and primers, and connects

| training gear, takes up rear fap; 3 out

Cast LoosE. < tompicn, and provides loading-tray; 4 pro-
vides sponge and rammer; 5 and 6 clear

away securing-chains and shell whips; §

{provides projectile.
g i G nsthe ran, 1o alow 2 {o unscrew

NoTE.—Afder the
rear belt and put &

is
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r 1and 2 open the breech, using the lever
if necessary; 1 sees the bore clear, and
superintends the loading ; 6 wipes the cup ;
2 takes out needle-holder, places a primer,
and lays the gun for loading; 3 places load-
ing-tray, and receives projectile from 5 and
enters it; 4 takes the rammer, and, assisted
LoAD. { by 3, rams home; 3 takes cartridge-case
from P.M., holds it in line with the bore;
4 reverses the rammer and presses home the
cartridge, tearing off the shalloon; 3 refurns
the loading-tray; 4 returns the rammer;
1 and 2 close the breech; 2 replaces needle-
holder; 5 provides another projectile; gun’s
\crew close up.

XNore.—Care shorld be taken by
home, a5, in opening the breech, It &

%)Iﬁcg’m;; s 1 and 2 adjust thesights; 3and 4 manthe

Frovarrox, ¢ winches and train under the direction of 1,

Osrzor. { who retires to the extent of his lanyard.

0. 1 to see the firing-hammer close
liable vo strike against the carriage.

See Notes to &-inch Preliminary Drill.

{ 2 attends elevating gear, and lays the gun
| under the direction of 1, who gives the order

Erzva } “Raise” (or ““Lower’”); when laid, 1 orders
{ ¢ Well”
REapy. 2 connects the firing gear.

Note.—The gun may be trained and elevated at the same time.
1 fires by pulling the lanyard smartly
with a jerk; 2 disconnects the firing gear
Fi=E. 3 : s ]
when the gun is out; 2 lays the gun for
loading, and the crew close up.

{ 1 walls 2 considerable pause, and then

Vs Fmr, < orders “Half-cock;” 2 disconnects the firing
j gear, takes out the needle-holder, replaces a
.primer; 1 then orders ““Ready.”
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1 and 2 open the breech ; 3 places theload-
ing-tray; 4 provides, and, assisted by 3, care-
fully sponges the gun; 6 wipes the cup; 4
then provides the rammer.

Loap. As before detailed.
NoTE.—The sponge should be well damped when firing.
If at the “Ready,” 1 orders ““Half-cock;”
CEssE vG. { 2 disconnects the firing gear; 1 and 2 down
sights; gun’s crew close up.
See Note to 8-inch Preliminary Drill.
[ 2 removes the needle-holder; 1and 2open
| the breech; 3 places the loading-tray and
{ withdrawsthecartridge; powderman returas
| i%; 4 receives long rammer from 6 and forces
<, back projectile; 3 receives it; 5 returns it; 3
‘ returns loading-tray; 4 the rammer; 1 and 2
| close the breech; 2 replaces the needle-
Lholder; and the gun's crew close up.
NoTE—~The gun must be trained for unloading.
{ 1 sees the gnu trained to the securing
l position; 2 screws in the bolt, and puts
down rear flap; 1 and 2 return sights and

SPONGE.

TUx104D.

firing gear; 2 the pouch and primers; 3 in

SECTRE. 4% tompiogn, and returns 1oading-t€-ay; 4 returns
sponge and rammer; 5 and 6, on securing-
chains, return shell whips and projectiles.
When all is finished, 1 orders ““Fall out.”

PRACTICE.

The notes to Practice for 8-inch Gun also apply to 6-inch

and other guns.
ACTION. f The gun is to be cast loose, loaded, and
\ the gun’s crew close up.

As above, withont powder being provided.
The gun is to be loaded with projectile and
| dummy cartridge.

INDEPENDENT A caution, to indicate the description of

Frrive. firing about to be practised.

For EXERCISE 5
ACTION.
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cessary.)
OBJECT.

CLOSE ALONG-
SIDE ; ’
or Bg;‘i\?géo‘\’ The sights are adjusted, the gun trained
(m;m;e the %for the object ; 1 then orders * Elevate,”
distance, if ne- ] lays the gun, and gives the word “Ready.”
J

1 fires at his own discretion; and, when
. ; the gun isout, it is laid for loading, sponged
Coanrexce. 7 ang loaded without orders; 1 then proceeds
with the firing.
- As detailed in Preliminary Drill. If the
Crase Fremxe. { gun is fired, it is to be loaded.

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

( _ In this firing, the guns are laid as in In-
ErrcrrIC dependent Firing, but fired with electric
Frriva. gear. At the order ‘‘Ready,” 2 connects

| the electric wires,
CessE Fmive, As in Independent Firing.

NoTE.~-When the order for any firing is preceded by the words * Prepare
for,” the guns arelaid, but not brought to the Ready”; the order “ Ready”
being given in this case by the officer of the quarters for the first round.

SPARE STORES. As for 8-inch gun.
SieNATs. As for 8-inch gun.
DIMINISHED CREW.
As for 8-inch gun. (See Table of Duties.)

Duty at 6-inch Gun. 6 Men. 5 Men. 4 Men. 3 Men.
Sponge and rammer ... 4 4 4 1
Ram home ... .l 3 4 3 4 3 4 1, 3
Projectile - 5 5 3 3
Loading-tray 3 3 | 3 3
Wipe cup ... . 6 2 2 2
Elevate . 2 2 l 2 2
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6-INCH R.B.L. ARMSTRONG GUN,
AND VAVASSEUR CENTRAL-PIVOT MOUNTING.

The gun’s crew will consist of 6 men and 1 P.M., and will
{all in as follows :—
PM. 5 3 1l 2. 4 6.
1 in rear of the gun, facing the port; 2
on the right, in line with the sight; 3 on
Crose Uz. the left;, in line with fore part of carriage;
4 on the right, in line with fore part of
carriage; 5 in rear of 3; 6 in rear of 4.
The gun’s crew will call their Nos. in
ccession.

Faxxr Ovm. As before detailed,
¢ 1 and 2 ship sights, and provide ﬁrio.cg]

gear; 2 provides pouch and primers; 3 an
4 clear away securing chains; 3 out tom-
Cast LoosE. 4 pien, and provides loading-tray ; 4 provides
sponge and rammer; 5 and 6 provide and
ship training winch handles and ship
Lpickets; 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.
¢ land?2 open the breech, using the lever if
necessary; 1 sees the bore clear, and super-
intends the loading; 2 takes out needle-
holder, and places a primer ; 3 places loading-
tray, receives projectile from 3, and enters
it; 4 takes the rammer, and, assisted by 3,
Loap, 4 rams home; 3 takes cartridge from P.M.,
and enters it (i full charge, tear off
the shalloon); 4 presses it home; 3 returns

¥

NoMBER. {su
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©
@
y

—
Q

ading-tray: 4 returns rammer; 1 and 2
ose the breech; 2 replaces needle-holder;

e
rovides ancther projectile; gun’s crew

ose up. y ’
'

DrrrecTion, | 1 and 2adjust the sights (2the right). 3,
ISTANCE, or ] 4, and 6 man the winches, and train under

©
hoa

s
(eI}
I3

o

ErevaTION. the direction of 1, who retires to the extent
OzszoT. of his tube-lanyard.

NoTE—The trajning winches will be kept manred until afier the gun
has been fired.
. f 5 attends elevating gear, and lays the gun
EzEvare. Y under the direction of 1.

NoTE.—5 will atfend the elevating gear tatil after the gun has been fired,
and will then lay the gun to the loading mark.

Reapy. 2 connects fring gear.
i’ 1 fires; 2 disconnects fring gear, and at-
- tends by-pass valve, and when the gun is out
Fze. <[5 lays 1t to the loading mark; Nos. close
up.

Note—The gun may be trained, elevated, and fired simultaneously.

i’ 1 waits a considerable pause, and orders
. “Hali-cock”; 2 disconnects firing gear;
Miss-Free. jitakes out needle-holder, and places a fresh
primer; 1 orders ““ Ready.”

Notz—If the ship is pitching and rolling heavily, 1 will direct ¢ to shut
ithe by-pass valve; the gun will then remain in after recoil ; 2 will then
attend the valve, and ease the gun out to the firing position.

1 and 2 open the breech; 3 places loading
SPONGE. tray; 6 wipes the cup; 4 provides sponge,
1 and, assisted by 3, sponges the gun.
Loan, As before detailed.
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1orders “Half-cock”; 2 disconnects firing
Cxase Free. -1 gear; 1 and 2 down sights; gun’s crew close
up.
{ 2 attends by-pass valve; 3 raises screw
| fap; 5 ships winch-handle; 4, 5, and 6 run
RoxIx. < in, and when the gun is in, 2 closes by-pass
| valve; 3 returns lever; 5 returns winch
Lkandle; gun’s crew close up.

{ 2 removes needle-kolder, and takes out
primer; 1and 2 open the breech; 3 places
loading-tray, and draws out cartridge; pow-
derman returns it; 4 receives long rammer
Uxrosp. {from B, and forces back the projectile; 3
receives it; 5 returns it; 3 returns loading-
tray; 4 returns long rammer; 1 and 2 close
the breech; 2 replaces needle-holder; gun’s
Lerew close up.
{  1sees the gun placed in securing position;
1 and 2 return sights, firing gear, pouch,
and primers; 3 intompion; 4 raises friction-
Secore. | break lever, returns sponge and rammer;
5 and 6 return winch handles; 5 returns
projectiles; all Nos. replace gear, and, when
Ltinished, 1 orders <*Fall out.”
NoTE.—Tke practice for the ¢-inch R.B.L. zun on Vavasseur mounting
will be the same as laid down for other é-inch B.L. uns.




35 121.7R, &XD 9-PR. B.B.L. GUNS.

123-PR. AND 9.PR. R.B.L. GUNS.

DescriprioN oF GUNS.

125-pr. 9-pr.
Calibre, 3 inches. . Calibre, 2'6 inches.
Weigts, 8 ows - Weight, 5 cwr.
Preponderance, 23 Ibs, ¢ Preponderance, 10 lbs,
Length of bore, 6 ft. 9 in. Length of bore, 6 ft. 3 in.

Length of rifling, 5 ft. 4 in.
Length of powder chamber,
10°13 in.
Length over all, 7 feet.
Number of grooves, 16.
Rifling, increasing, 1 in 100
" at breech, 1 in 33 at 3 inches
from muzzle, remainder 1 in
33.

0
bl U)ot

re meunted on & single-plated wrought-iron

arriage, and Stted with elevating gear, on the friction-cone
principle, and with a friction-Compressor and iron slide

mounted oxn chocks, and are worked by means of tackles and

o

PRELIMINARY DRILL.

en and a powdermaz, and fall

1, 2 4
the gun. facing the port; 2 on
iine ¥ the vent; 3 on the
+he sh i

side; 4 on the right,
to the ship’ e; 5 in rear of 3;
agazine hatch
2

14
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PRELIMINARY DRILL. 37

- ( The guns crew call their Nos. in sue-
NTUBER. {"cession.

Fawx Ovr. As before detailed.

( 1ships sights, and provides tube-lanyard;
9 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; 2 and 3 clear away securing
Cast Loose. % chains, out bolts and in plugs; 3, 4, 5,

and @ clear away side whips and fraining

tackle; 5 and 2 provide handspikes; 5

lL provides projectiles; powderman, cartridge
case.

¢ 1 opens the breech, using the lever if
| necessary, sees the bore clear, and superin:
l tends the loading; 2 examines the vent, and
hooks on & tube; 3 places loading-tube,
LoaD. 4 and receives the projectile from 5 and the
cartridge from the powderman, and enters
them; 4 rams home, and returns the ram-
mer; 3 retwms_ the loading-tube, 1 closes
| the breech; and the Nos. close up.

ﬁ Nore.—Tf using time fuzes, 2 will provide and fit them ; 3 providing
thimbles and pellets, which will be screwed in just before the shell is
entered. If using Royal Laboratory Fuzes, 3 removes the safety-pin just
before the shell is entered.

DEFLECTION OR : . .
L EVATION. } 1 adjusts the sight.

Nore~Should distance be given, 1 will refer to Range Table for elevation
due to distance.

OByECT 3 and 4 open the port; 4 at;ends the com-
(bearing ,L}- ne. J DTessor. The gun is run out, and trained
" ess a,, ) wnder the direction of 1, who retires to the
Y- extent of the tube-lanyard.
Nore.—Orders for training are “Right,” Left,” ¢ Quick,” Slow,” and,
when trained, ¢ Stop.” x
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3 attends elevating gear, and lays the
ELEvaTE. { gun under the direction of 1.

Nore.—The orders for elevating are ©Elevate,” ‘‘Rest,” ©Raise”
“ Lower,” and, when the gun is laid, * Well.”

REeaDY. ieft hand over the right; 2 places the tube

in the vent.
{ 1 fires by pulling the tube-lanyard down-
p
~
[
\
{

%' 1 slacks the tube-lanyard, and places his

wards with a jerk, bringing his left hand on
the right; 3 and 4/1,o=e e port, or jhe gun
may be run out. F

2 examines the vent, and Ls A a fresh

Mrss-FIRE. tube; 1 then orders * Pead\

1 opens the breech; 3 places the loading
tube; 4 carefully sponges the gun.
1 lorders * Out tube”; 2 takes the tube out
jof the vent; and the gun’s crew close up.
Norz.—If the order ““ Ports closed” Is given, 1 will order “Runin”; &
attends the compressor; all Nos. run in; when in, 4 sets taut the com-
pressor; 3 and 4 close the port.

SroxNGE.

CEASE FIRING.

1 orders  Run in”; when the gun is in, 1
opens the breech; 2 returns the tube; 3
places loading tabe 4 provides long rammer,
and forces back projectile; 3 recelves it; 5
returns it; P.M returns cartri idge; 3 re-

turps loading tube; 4 returns long rammer;
(1 closes the breecn and the Nos. close Tp.

Ux104aD.

e e e e

NoTe.—If the gun is loaded with o fuzed shell, it is to be fred away.

[ 1 sees the gun placed in the securing
position, the Haps put down; then every-
thing is returned and secured by the Nos.
| that cleared it away. When everything is
: finished, 1 orders “*Fall out,” Stand at
Lease.”

SecrrE,

e et
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PRACTICE. 39

PRACTICE.

INTRODUCTORY REMARKS.

The following drill is for the 123-pr, and 9-pr. R.B.L. guns,
and will comprise the different modes of firing, and the work-
ing of the gur generally.

It should be impressed upon the men that laying the gun
cannot be too carefully performed, and requires extreme care
and attention on the part of No. 1, likewise the intelligent co-
operation of the remainder of the gun’s crew in carrying out
his orders. Loading, on the contrary, cannot be execauted
with too much rapidity, provided the safety of the crew or
gun be not comprised.

If it is desirable to keep the ports open, the order ‘‘Ports
open” will be given, and this order will remain in force until
the order *‘ Ports closed” is given.

Inthe ““Cease firing” position, with the ports open, the gun
should be close out.

‘With the ports closed, the muzzle of the gun should be just
inside the port.

CLEARING FOR ACTION.
{ The guns will be cast loose, and run out
4close to the port, and loaded with filled
! shrapnel shell and R.L. fuze, and the Nos.
{close up.

For EXERCISE The same as for *“ Action,” but no powder
AcrIoN, or fuzes are provided.

AcTION,

INDEPENDENT FIRING.

1o this firing, the Nos. 1 should seize the most favourable
opportunity of delivering their fire, To be effective, it is
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K
)
Vot

opened, the gun run out and
he object; 1 -av; the gun, and
er ¢ Ready. ?

1 fires at his own discretion, and, if neces-
sar_\,,ordﬁrs Run in” or “Run out”; the
guz is sponged and loaded without orders,
and the fring p oceeded with.

Ceasz Fraive. As in Preliminary Driil

SECL’B.E. As ip Preliminary Drill.
The gun c“ew will be taught the stowage of spare stores,
oW to £% them; also the removal of wounded.

RS .
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NORDENFELT GUN.
(MARK IIL)

ACTION OF THE MECHANISM,.

1. The handle moving to the rear, the friction-roller
traverses the concentric part of the action plate, and the
action block remains 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

ts on the locking-bolt plate, and withdraws the bolts, leav-
ing 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. At the same time {in the Mark L and
II. guns) the cocking-cam on action block begins to press
against the cocking-cam on trigger-comb, carrying the latter
16 the right.

The bevelled side of the tenons of the hammers press agam
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 re-
placed 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 positior from the barrels.

G



Joraari.—~Lhe handle next moves forward

;e action block to the front. The friction-
ok, pressing against the fork, drives the
thes placing cartridges in lice with the

bl dvances to the front, and the spiral
ressed by the hammers, which are kept back
b. The breech-plugs push the cartridges

sy the cartridges ¢ home the action block
se of the action lever causes the locking-bols
+he locking bolts into the holes in the gun-
the breech-closing is complete.

lever now begins to carry the trigger-comb to

r is released in tarn from the tooth which re-
tains it. and the striker pertaining to it is driven forward in
censequence.

Ir Mark III. gun, the second barrel from the right fires
first, pext the third barrel from the right, next theright hand
barrel, and lastly the left hand.

The action of the drill-stop is this: the hand Ilever is
brought up by it before it has completed the back stroke, so
that the hammers cannot pass bekind the trigger-comb. Thus
zhe gun iz not full cocked, because the springs are not com-
pressed when the action block moves forward.

INSTROOTIONS FOR KEEPING TEE GTXN 1¥ WorKING ORDER.

To take o the action block.—~The gun's crew should be
instructed to do as follows :—XNo. 1 places himself on the left,
and No. 2 on the right of the gum.  If the hopper is on,
XNc. 1 releases the hopper catch and takes off the hopper,
Ne. 2 opens the spring lock, and No. 1 raises the cover.

No. 2 draws back the hand lever until the breech-plugs are
wrell clear of the cartridge receiver; No. 1 puts his right hand



NORDENFELT GUX, 43

and No. 2 his left hand through the cartridge slots, raise the
cartridge receiver straight up, and No. 2 carries it off to the

right side.

A{:’I\'o. 2 brings forward the hand lever with Lis left hand,
taking care thut the springs are released, un:il the extractors
come within one inch from the centre crosspiece ; No. 1 takes
bold of the lefs breech-plug with kis right bend, and No. 2
the righti breech-plug with hisleft hand; both raise the action
block until the breech-plugs are clear of the centre cross-
piece, taking the greatest care that the extractors do net
cateh against the centre crosspiece or the hopper strip; draw
the action block forward until the rear end is clear of the
cover arms; raise the action block straight up on eand, and
carry it off to the left side.

T replace the action bloek.—Proceed in the reverse wagy.

Cleaning and Oiling.

To clean and oil the gun.—The gun’s crew should be spe-
clally trained to keep the gun in good working order, and
great care should be taken to prevent the accumulation of
russ, grit, and dust. Use Rangoor oil often, but a little at a
time to prevent it from clogging.

The mechanism should be cleaned and oiled every morning;
and the chambers cleaned and oiled whenever an opportanity
offers during firing.

The barrels and chambers are cleaned without removing
the action block, by simply opening the cover, pushing the
hand lever into the * Ready ™ position, and cleaning from
the muzzle with tow on the cleaning-rod, and then oiling the
chambers from the breech.

When the mechanism is to be cleaned and ociled, the action
block should be taken off, and the trigger-comb Lfted ont by
hand; then clean hammers and firing-pins, putting on little
or no oil, and see that they move guite freely in their charnels;
clean off all clogged oil and put or: 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

G2
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for action block and cartridge receiver, on the cocking-cam,

on the working surface of the cartridge receiver lever, on the

trunnions, and into all the oil holes of the crosshead; feel

that the locking bolis run freely; then re-assemble the gun.
Spiral Springs.

The gun's crew should be instructed how to shift spiral
springs, hammers, firing-pins, and extractors.

To change spiral springs.—The action block need not he
dismounted ; bring back the hand lever fo its rearmost posi-
tion; unscrew the thumbscrew until the shoulder is free;
raise the spring bar gradually ard let it fall to the left, the
chest being placed close behind the action block, so that the
spiral springs do not jump out of the gun; change any de-
sired spring, replace the spring bar, and screw home the
thumbscrew.

To take out a 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 thai
the firing-pin is right forward, so that the lug cn the rear end
of the extractor is behind it; then by pressing down on the
centre of the extractor the screw may be replaced.

INSTRUCTIONS FOR WORKING THE GTX.

The gun is always to be examined before firing, to ascer-
tain—

1. That the extractors are in working order, and not
broken.

2. That the firing-pins are not jaramed by rust or otherwise.

3. That the trigger-comb works properly, and the springs
are in place.

Elerating Serew too easy.

In case the elevating screw becomes too easy or runs down
when firing.—Tighten the adjusting-break screw until tke
elevating hand-wheel requires a suitable force to move if,
without making it too stiff or be easily worked round.
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. Miss-Fres.

In case of repeated miss-fires during firing.—If the capsbave
not been struck, it is probable that the band lever has not been
moved faully backwards as far as it will go, iv 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 oneor
more hammers have not been released, and the corresponding
cartridges have been passed through the mechanism withont
being fired.

If the percussion caps have been insufficiently struck, it is
probable either that aspiral spring, a bammer 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.

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.

I case the hand lever has stopped in firing by any cbstruc-
tion no viclence must on any account be used, but the handle
should be gently drawn backwards and forwards once or twice,
as far as 1t will go, when the obstruction will probably be
cleared away.

Extractor Springs breaking.

It sometimes happens that an extractor-spring breaks
during practice.

Mark II1.

Since the extractor and its spring consist of one piece of
metal in the Mark IIL gun, if the spring breaksthe extractor
becomes detached, 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
Larrels can still be fired without difficulty by only filling the
compartments of the hoppers which correspord to the barrels
which are in good condition.
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Witheut emptying any of the columns of the hopper, it is
easy to continne m'mrr {at ordinary elevations) with the
remaining La*re or barreI when others are Jjammed by an

ty cartridge case faﬂm'r to extract, in the follovnnc'
er cocking the gun and puahmc the hand lever
s brought up by a fresh cartndcre striking against
the jammed cart'“drre case, then the hand | lever
shov;.ld be b ought back somewhat sharplv a sufficient distance
the ires?1 cartridge, which is in the way, and it will
i %e action lever can now be pu~bed forward,
ed as nsual. If much verdigris has formed on
ase it will be found very duﬁcult to extract after
105t p"ob bly the rim will tear away. Such car-
not be fired unless well oiled all over.
uction chuses a jam, so that the hand lever can-
either backwards or forwards, put the hand
the cartridge receiver, If the jam is still not
cleared off, remove the action block, as above described, arnd
dnd oat and remove the cause of the i jam,
If zite gun beeomes unsteady, so that the volleys fired causes
he muzzie 0 jump, tighten well home the upper pivot-bolt

If this is not sumcxent screw hard home the elevating
ase the check nuts, tf rnten pivot screws into the elevat-
ut, mu SCTEW TD the check nuts again. Iithegun isstill
eady, the cone must be raised, the check nut “below the
vot-bolt ezuec the lower pivot-bolt nut screwed home as

4 ..)u:, the check nut tightened, and the cone screwed
If the hand lever becomes Toose, drive home the
I, wml see that the split pin is fixed.
actually :mr z, the urhl stop should always be

+%
T

TR WITH THE GUN,

fal s to act, the cartridge will
il remain in the chamber and
from e ing the barrel.
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When this occurs, the hopper should be removed, and
replaced by a fresh one, with that column empty which corre-
sponds to the barrel with the broken extractor, or the firing
may be continued by adopting the method previously men-
tioned. If tire permits, shift the extractor.

Firing-pin.

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 car-
tridge will be left in the chamher
of the next cartridge will take ag:

The firing should stop, and the hopper shonld be removed.
The loaded cartricge should be driven back with the cleaning
rod, care being taken that it is not driven hard against the
breech-plug.

The firing may be continued with the other barrels, nsinga
hopper with one empty column.

Whenever a jam occurs, in consequence of a loaded cartridge
remaining in a barrel, the corresponding column of the hopper
should be left empty, unless thereis time to rectify the defect
by removing the cause of failure.

IxsTrUerions For MorxTiNg THE GTy AND ror TARING
IT 7o PIECES

The following instructions are for the use of armourers,
who shounld alone be permitted to take the gun to pieces:—

Cone.

To mount ithe cone.—Screw home az 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.

To mount the crossk
put washer on the pive
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:i.—Ralse trannion caps, run down the
gater elevating screw as far as it will go, and the inner
elevating screw until the arrowhead on the threads meets the
arrowhead on the upper surface of the band-wheel collar,
place the gun with the trunnions in their bearings; close the
eaps, and fix them by the pins; fit the eye of the inner
elevating screw to the hole in the frame, and screw home
tke 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

To dismount the gun crosshead and come, proceed in the
TEVErSe W2y.

7o remove dreech-plugs.—TFirst remove the extractors, then
anscrew the plugs.

To replnce a breech-plug.—Screw it in, and when home
replace the extractor; it then serves to prevent the plug from
anscrewing.

To remore 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 remore the rear ¢: iece.—Dismount the mechanism,
drive out the cotters, and pull out to the rear.

To remore the cendre erosspiece.—Dismount the mechanism ;
remove the barrels and the rear crosspiece; push therear ends
of the frame outwards with the knees until the centre cross-

fece can be taken out of irs sockets, thenr pull it out to the
rear.

To replace Larrels, rear crosspiece, and centre crosspiece.—
Proceed in the reverse way.
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To test springs.—The springs in the should be tested at
fixed intervals, and re-set if requireg:a:r replaced by spare
springs. The extractor spring is tested by ascertaining that
the extractor hook will stand 8 lbs. pull outwards before it
can be moved, and that the firing-pin when out bhas to be
pushed by 7 lbs. before it recedes. The tumbler spring
should be strong enough to necessitate a pull of 16 Ibs. to the
right before it can be moved.

Mark ITL. gun, the test for trigger-comb spring is
4 Ths.

PRACTICE.
The following drill is for the 2, 4, and 3-barrel Nordenfelt
s, mounted ox the ship's mounting; this being one general
ill which, with slight modifications, will suit the varions
types of machine guns.
The gun's crew fall in in single rank, in rear of the Star-
board gun:—
5. 3. 1. 2 4. 6.
The gun’s crew place themselves as follows :—
{ l,inrearofgnun; 2, on the right, in line
Crose Ur. < with sight; 3, on the left, in line with sight;
}4, 5, 6, in rear.
The gun’s crew call their Nos. in succes-
sion.
The gun’s crew place themselves as follows : Odd Nos. at
the Starboard guns, even Nos. at the Port guns.

NTMBER. {

{ Starboard Guns. i Port Guns.

! 1 remains 1 2 becomes 1
Borx SipEs. 5 3 becomes 2 ; 4 " 2

L8 5 7y 3 § ”» 3

{ The gun’s crew call their Nos. in succes-

NTMBER, \ sion.



30 NORDENFELT GUXN.
The gun’s erew fall in in single rank, in
rear of their guns.

s crew close up at the named gun.

11 is for working with both sides manned.
ged, Nos. above 3 k keep up the
to be ’ho*‘oucrhly understood
Action,” machine guns’ crews
sides,” and clear away their
anmusition, so that, if necessary, all
ed and supplied with ammunition
cnly one side Is emgaged, Nos.

¥ 0
Bam

b
«

vating and training gear clear,
cover and feels each extractor

wop off, releases the hand lever,
ar the mechanism; 3 provides, and, if
necessary, flls hoppers and places oze.
Place it base upwards between the knees, with
he slide so that the cartridges can be
ing each cartridze
and guiding the rim into the slot
mpartments are full, push in the slide.
ntended o save the wear
use, neither dummy nor

the left sight, lays the gun, work-
ining wheel with his right hand
ing W vheel with his left.
2 draw, Lﬂ\_‘n Land lever and forces it for-
W.i*‘“ %ah way, and fires by order of 1 by
right forward, and, instantly
k o its full e\tent. repeats
When the hopper is empty,
it with a full one.



AMMGNITION. 5t

{ 2 works the mechanism continnously after
| 1 has given the first order ** Fire.” Should
' it be mnecessary to cease.firing for a shork
RAPID FIRING. 4 time to allow smoke to clear away, or fo
I allow 1 torelay his gun, 1 will order “Rest,”
and rapid firing will be continued at order

L ¢ Carry on.”
Note.~—If when the
elevating gear is not requ
along the right sight and working the trair

atform is very guick the
n tire the gun himself, looking
i wheel with his left hand.

CrasE Frrive. i

‘B3 o forward when the

PS

5 off hopper, raises cover, and removes

Nore.—S8hould
order ** Cease
cartridge from gun

{2 discontinues the fire, and puts thedrill-
i stop on ; 3 removes the hopper, pushing in
l the slide 2s he does so; 1 then opens the
i cover, and removes any cartridges that may
CEast FIRTNG. | be in thegun; the sights and deflection

SEcTrE. ) scales are set to zero; 2 fixes the hand lever
by its cateh, 3 returns the cartridges and
empties the hoppers, and 1 frains gun
to securing position. When everything is
{ finished, 1 orders ** Fall out.”

DIMINISHED CREW.

With 7&1, 1 p/‘ es and removes i}
” - — b

7 Vet Z
e 22 AL

the same space.
weaker grains, and

Jralns Intersps
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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 anf the inside of the cart-
ridge case is filled with pure beeswax, as a lubricator.

The rotation is given by the envelope, which is made of very
thin brass, the base being shaped into the form of & 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 1bs, 9 ozs.

These bundles are stowed in an ammunition box, Mark IX.
or Mark XI.; either of these béxes contains 8 bundles, that
is 96 rounds.

The weight of the box, filled, is 82 1bs.

When any Nordenfelt ammunition boxes, from which a

rtion of the ammunition has been removed, are required to
g: returned into store, or to be removed 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,
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‘45-INCH GATLING GUN.

DxscripTioN oF GUN.

Length of gun (total), 51
inches,

Length of Dbarrel, 3195
inches.
Length of rifling, 2849
inches.

Calibre, 0°45.
Nature of rifling, Henry.

Wegght of drum, empty, 16§
1bs

Weight of bullet, 480 grains.

Weight of charge, 85 grains.

Total weight of cartridge,
including case, 1'8 oz.

Elevation, 55°

Depression, 65°,

Number of grooves, 7. ‘Weight of gun.
Twist of rifling, uniform, 1 | Preponderance.
turn in 22 inches. ‘Weight of pedestal.
Weight of drum, filled, 28
1bs. :
SieHTING,

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 follows:—

There are 10 barrelsand 10 corresponding locks.

ing the

In work-

n, 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 the backward motion extracts the
empty cartridge cases after firing.

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.
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When the gun is in action there are always five cartridges

oing through the process of loading, and five cartridges in
different stages of being extracted, and these several opera-
tions are continuous while the gun is being worked. Thus,
as Jong as the gun is fed with cartridges the several opera-
tions of loading, firing, and extracting are carried on auto-
matically, uniformly, and continuously.

The gun is fed by means of a metal drum, having 2 studs on
its lower part, which fits into 2 slots on the cover. The drum
has 21 compartments, with about 5 cartridges in each—about
105 rounds in drum.

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:—

1. Cartridges which may have some defect, such as large in
gauge, rim too thick, or body of case bulged in loading. -

2. End of barrel burred up. This is caused by workin,
the without cartridges, the lock snapping drives the en
of the lock into the chamber, and throws up a burr at
entrance. This can be removed by a burnisher, or by a stick
and emery.

3. Insufficient freedom in shaft. This will be obviated by

ing the cascable knob.

4. Eéteel seating on face of cam becoming indented.

5. Lubrication of locks. Should a cartridge burst at the
base, a deposit will be left in the carrier or lock disc, and
prevent the free working of the lock. In this case, the lock
should be removed and the part cleaned.

6. Worm and worm wheel may require cleaning and oiling.

JauMING oF CARTRIDGES.

Should jams occur in firing, it is due probably to a badly-
oonstructed or damaged cartridge. :

The most common of these mishaps may arise from & miss-
fire, when, if the gun be very foul, the bullet may remain in
the barrel when the cartridge case is extracted, so that the
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succeeding cartridge cannot be placed in its proper position.
In this case, the bullet should be driven out of the barrel from
the muzzle with a cleaning rod.

Another cause 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
%hould be removed, and the firing may then go on with nine

arrels.

(GENERAL DIRECTIONS.

Before men are allowed to fire the Gatling gun rapidly,
they should be-carefully and thoroughly drilleg to its use,
and should be capable of rectifying any slight impediment to
a steady and continuous fire. .

No man should on any account get in front of the gun when
in action, whether loaded or unloaded.

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 elevatingarc. 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 hasten
holes into which the muzzles tightly fit. The cylindrical part
of disc fits over, and is keyed to, main shaft. .

3. Front Collar.—Is in rear of, and close to, front disc, 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 fits into this disc.

6. Cartridge Carrier.—Is immediately in rear of rear disc.
It has ten slots for carrying the cartridges, and is supported
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in front by the rear disc and in the rear by the lock dise,
There is also a hole running horizontally through it for the
steady-pin, which assists to keep it steady while it is re-
volving.

7. Lock Disc.—Supports front of locks by means of ten
holes, in which they work. It also supports rear part of car-
tridge carrier, and carries besides the steady-pin, which passes
through carrier and rear disc.

8. Lock Collar.—The cylindrical part of this is keyed to
main shaft. It 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 gylindrical part of this plate passes
on, but is not fixed to, the main shaft, and carries on its upper
part ¢ the guide piece,” on which the locks rest on entering.-
The rim 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 part.

11. Cascable Knob.—This knob is threaded, and 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.

Worm.—Has a featherway, and fits on crank shaft, and
gears into worm-wheel.

Crank Shaft.—Passes through bracket of cascable plate and
worm.

Cocking-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 seating, and fires the gun. -

Safety Bolt.—Is an arrangement by means of which the
cocking-cam is drawn back, thus preventing the springs from
being compressed and the gun being fired.
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Cam (large).—This 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 for-
ward or back as the main shaft is revolved.

Cover.—Ismade of gun-metal, and hinged to the frame. The
opposite end is secured to the frame by a catch. On itsunder
side are two unloading strips, which rest on the solid part of
the cartridge carrier; these take against the body of the
empty cartridges, forcing them upward and out of the gun.,
The cover also carries a stop for the drum catch.

Nork.—The cover has also four ribs on its under side for the same
purpose, .

Strengthening Piece.—A piece of gun-metal, with four ribs,
which pass between the projections of cartridge carrier and
keeps it firm while firing, ’

FBlevating Qear (Frictional ).
‘Wheel.
Spindle.-—~Has a feather, which fits into worm.
orm.—Is in two parts, and has a feather way.

Worm-wheel. —Is coned out on its inside part for taking
the cone.

Adjusting and Check Nuts.—On end of spindle.

Shaft.—The shaft passes through from right to left, and
carries the clamp-wheel, steel washer, worm-wheel, cone,
pinion, cylinder, and nut.

Arc.—Marked in deg., 55° E. 65> D.

Stops.

Break.

Crosshead, with trunnion caps and keys.

Traversing Gear, -
Traversing plate.
eel.—Same as for elevating,
Spindle.—Same as for elevating.
Worm.—Same as for elevating.
Worm-rack.
H
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Stops.—Same as for elevating.

Adjusting and Check Nuts.—Same as for elevating.
Break.—Same as for elevating.

Pedestal.

Nork.—On the clamp-wheel being set taut, the washer is forced against
the worm-wheel, which in its turn isforced on to the cone, tightly fitting it.
The cone being a fixture on the shaft causes the shaft to revolve ; that in
its turn drives the pinion which works the elevating arc.

PRELIMINARY DRILL.

SarrriNg 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, looking out that the grooves of lock take in projections
of lock collar; then place in button, and try action.

. SHIFT EXTRACTORS.
Remove the lock, raise the studs of extractor from the lock,

then push extractor forward, until clear of the flanges on
lock, then place spare extractor.

. SHiFT 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 disc, drive out large cam
(with wood), remove cartridge carrier, then draw out from
muzzle end the main 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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PRACTICE.

The gun’s crew consists of 5 men, who fall in in single
rank in rear of the gun.

( _1,in rear, sees elevating and training gear
clear, raises the cover and feelseachextractor
and firing-pin in succession, to ascertain that
they are not damaged, and that they move
. correctly; 2, on the right, ships handle on
AcrioN. crank shaft, puts safety-bolt to ““Fire,” then
turns slowly forward and tries the action,

which will be indicated by hearing ten
firing-pins strike, then puts safety-bolt to

““Safety;” 3,4,and 5 provide filled drums; 4
land 5 fill empty ones. :

Norr.—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.

1 and 2 adjust sights ; 3receivesdrum from
4, places it and attends elevating and train-
ing gear, and lays the gun under the direc-
tion of 1, then, if necessary, set taut the
breaks.

Note.—~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 breaks set taut.

No. 1 keeps his gun bearing on the object;
2 seizes crank handle with right hand and
fires, by order of 1, by turning steadily for-
CoMMENCE. { ward.  When the drum is empty, 3 orders
“Drum;” a filled drum will be supplied and
lplaced, and the empty one refilled by 4
and 5.

Nore.—Should the order * Rapid firing ” be given the crank handle will
be shipped on the end of main shaft, the elevating and training gear dis-
connected, and the gun worked by means of the elevating lever, which ships
;:vgle socket of a shaft passing through the gun casing; No. 8 attends

—YARDS.
OBJECT.

H2



60 GATLING GUN.

No. 2 discontinues the fire; 3 removes
drum ; 4 returns it ; 1 raises the cover and
takes out any cartridges left in the gun, 2
turning the crank handle backward ; 1 and
2 down sights ; 2 returns crank handle; 3
returns cartridges ; 4 and 5 fill drums,

Nore.—Should it be necessary to cease fire for a short time, the order
¢« $till ” should be given.

DIMINISHED CREW.,
With two men, 1 places and removes drum.

CEeasg FIRING.

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 wood 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. Each 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 dram is made automatic by the projections
on catridge carrier taking against the compartments, turning
them round in succession, so as to discharge a cartridge from
each.
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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- 21. Shield-spring.
screw.” 22. Shield-screw.
7. Catch. 23. Shield-screw keeper
8. Catch-spring. 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.
14. Main-spring. 29. Top strap.
15. Pawl. 30. Top-strap screw.

Names of principel parts for drill purposes.—Body, barrel,
cylinder, cylinder axis, catch, hammer, extractor, pawl, plate,
stock, stock-screw, shield, trigger, and guard.

Weight of pistol, 21bs. 840z. | Twistof rifling, 1 turn in 22

Length of Eistol, 11§ inches. inches.
Length of barrel, 5% inches. Diameter, *45.
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,
unscrew 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.
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Draw pawl out of slot and lift the tripper off its axis, then
lift the hammer 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 re.
move the cylinder axis, draw out catch-serew, and cateh and
spring.

Remove shield-spring, take out shield-serew keeper-serew
and remove shield-screw.
thNt;’z('ix.—The hammer axis and also the cylinder axis has a left-handed

reaq.

The trigger axishas a right-handed thread.

Affer stripping a pistol, all the parts should be thoroughly cleaned
before replacing.

To ASSEMBLE.

Proceed the reverse way to stripping, being very careful
that the screws, &c., are all in their proper places before
screwing them hard up.

Nore.—There is a lubricating hole (which is closed by a screw) on the

Tear part of body (on the right), in case at any time the pistol works stiff,
for oiling the gear without taking the pistol to pieces.

EXERCISE.

The men are to be in single rank, with the pistols in the
holsters, and numbered from right to left.
The Instructor will here explain the principal parts of the
pistol the men will come in contact with during the drill.
To Losp axp FrrE BY NUoreERs.
By Numeers, J _Seize the handle of the pistol with the
Reapy. I right hand.
" Take the pistol from the belt, and seize
the handle with the left hand, holding the
Two / Distol nearly upright, the forefinger pointing
) %0 the muzzle between the trigger-guard and
/ the cylinder; and drop the right hand to the
{ side.
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Fore.

PRESENT.

Two.
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/ Open the breech with the forefinger and
thomb of the right hand, then carry the
hand fc the ponch, take hold of a cartridge
at the rim, put one into each chamber, press-
ing them well home with the thumb, turning
the cyliniler at the same time with the fore-
finger of the left hand; then close the breech

* and drop the right hand o the side.

¢ Full cock with the thumb of the right

e piste] into the right

right, with the forefinger

[ Point the pistol a few inches below the
| object, with the arm slightly bent, placing
he foretinger roundthe trigger, but without

ot
2
)
5
3
\

¢/ Raise the muzzle until the top of the fore-
i sight i3 brought in line with the object
| through the notch on the backsight, pressing
! the trigger at the same time without the
i least motion of the hand, eve, or arm, until
| the hamierfalls, still keeping the eye fxed
Lon the o

§ I back iz the right hand,
i horizontal, and polntng to
i the leit front, press back the catch with the
{ thumb of the right hand, and opening the
! barrel with the left pand throw out the
’ inders ; then replace the bharrel,
istol into the left hand, holding it
cond moton of the ™ Ready,”
with the third motion of the
as before detailed.

hmotionof the “Ready,
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To HALF-COCK, WHEN AT THE °‘ READY.”
Pass the pistol into the lefthand, holdi
Harr-cock. 7 it as in the second motion of ¢ Ready,” half-
L cock, and drop the right hand to the side.

To Rervry THE Piston 1o THE BELT.

—— Return the pistol, and drop the hards to
TTRX. the sides.
Nore.—1If at the ** Ready,” first half-cock.

To Uxzoap.

{ Holding the pistol as in the third motion
i of the “ Present,” open the barrel, then
| the pistol into the left hand, holding it as at
i the second motion of the ““Ready,” open the
| breech, withdraw the cartridges and retum
{ them to the pouch; then close the breech

and replace the barrel, return the pistol to
Uthe belt, and drop the hands to the sides.

Uxzoap.

To Loap axp Fire, v Quick TrvE.
Respy. In four motions.
PRFESEXNT. In three motions.

NoreE.—When the men arerequired simply to load, the command 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 proceeé
with the fourth motion.
INDEPENDENT FIRING.
INDEPENDENT | I
FrRING. | A caution.
Each man comes to the ““Ready,” and
‘¢ Present,” independently of hisright or left
CoMMENCE. hand man, and continues firing without re-
loading until all thechambersare discharged.
He then reloads anud procceds as before.

Cease Frrixg, Complete the loading and ¢ Return.”
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The pistol can be fired without full-cocking by merely
pressing the trigger each time; but this should only be re-
sorted to when time does not sdmit of fnll-cocking it, as the
increased pull of the trigger has a tendency to render the aim
uncertain.

Men should be exercised in
as the right ; and shounld be tang
mere accurate aim may be taken b

the left hand.

INSPECTION OF PISTOLS.
{ Seize the stock of pistol with the right
U hand.

ht that when time permits a
apporting the pistol with

ExAMINE.

{ ol from the belt, cpen the
; barrel, then pass the pistol into the left
{ hand as in the second motion of “ Ready,”
Pistors. 4 open the breech, and drop the right band $o
side. As the pistol is being examined, turs
the cylinder with the right hand, then close

{ the breech and barrels.

RETTRYN. As before detailed.
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CUTLASS EXERCISE.

This Exerecise is formed on the following principles:—

I.—That the ““First Guard” is the most advantgeous posi-
tion which a man armed with a cutlass can assume for the
purpose of ‘“ Attack™ or ¢ Defence.”

II.—That as a Point can be returned with far greater
rapidity and with much more deadly effect thana Cut, & Point
is invariably to be returned ingtantly after having rruarded a
Cut, or parried a Point, delivered by an opponent

ITT.—That after delivering a Cut or Point, the ** First
Guard™ is to be 1mmed~mte;y 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.

I 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 correctiy performed before passing onto the
DReXT.

{ At theword * Draw,” grasp the hilt with
the right hand arnd the scabbard with the

W,
Draw 7 lett, the rear rank k stepping back one pace at
the same instant.
( At “Swords,” draw out smartly, and rest
Sworps the sword on the right shoulder in a sloping

iposmon keeping the fore arm horizontal;
i this being the position of ** Slope Swords.”
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At the word “ Return,” grasp the scab-
RErTRN. < bard with the left hand, and enter the point

e

At “*Swords,” return the sword smﬂnlv,
and then drop the hands by the side, the
rear rank tuking a pace to the front at the

same instant.

Nore.—The fropt rank is ma ﬂ:he(. 2
single rack is formed in the wsual mar

PREPARE FOB |
EXERCISE.

SworDS. <;

""(“*.3 the deck and turned about, or

1 &le remains steady, the re-
o cutwards and step off, each
ing over the inmer shoulder to-
numed file; and when at three
I from the positicn in which theman in
his rear ha.~ An.l"&d, he wiil halt, turn in-
wards and dress up, or back, as necessary,
{_to give room for cutting,

Frov THE
Ricur (LEFT,
or No. — F1LE)
—— MarcH.

Harr-RigHT | ) e .
s LerT {  The ranks make a half turn towards th

Trax { Instructor.

stractor directs the ¢lass 1o turn towards him in crier to
cuurding, and 1o aford thew atarged

Nore.—The Ir
observe thelr manner ¢ cuitir
t0 aim at.

Ixwaeps Teey. The ranks turn towards each other.

O~ THE RIGHT)
(LrFr, or NO. — A cauticn.
Frir), CLOSE. {
The fronr rank close to within two paces
—— MagcH. < of the rear rank, and then both ranks close
on the named file.

THE CUTTING PRACTICE.
CrrriNGg |

\ cuntion
Pracrice, | o SaRben
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i
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e
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¢ Step back with the left foot, bend both
! knees, and at the same time drop the point
;uickly to the front, raising the arm fullyas
kigh as the shoulder, and keeping it loose
and free, with the elbow slightly bent, hilt
line with and covering the elbow; the
eft arm behind the back.
NorE.—I4 will be found convenlens, whilst teaching the cutlass exercise
L Lass fromtke ““ Guard ™ tothe pesition of ** Rest,” by dropping
-ord on the ground outside the toe of the right foot, edge
htening the kuees, and dropping the left hand to the

i

f Step smartiy out one short pace with the
| right foot, keep the left foor firm, the body
Crr Ove. < upright, and hten the leftf knee; at the
) same instant cut diagonally downwards from
Pright to left, from the position of ‘‘Guard.”

; i Step tback smartly one short pace, and
i form **Guard” as before detailed.

{  Asin “Cut One,” but delivered from left
i to right.

GTaARD. As before detalled.

ome to the position of ¢ Attention,”
ing the left fool up to the right, and
as before.

T Two.

o
D,
]

1 then give the order
E n with the left hand
the position of ** Guard”
to the rear, and the right
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. The hilt should be just above the crown of
SECOND (\ the head, the‘point of the sword to the left
mERES  front, and stghtly drooped, the edge up-
!n’ards, to the front.
% orE.—The Instroctor will, s often s may he 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,
Temp. < elbow close to the body, the blade with the
point raised and bearing away to the leff
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 de-
fends 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.

THE POINTING PRACTICE.

Porxtixe N
PRACTICE. } A caution.
GUARD. As before detailed.

{  Step smartly out as in «Cut One,” and
deliver a point as quickly as possible for the
Porxr. centre of the breast without altering the
direction of the edge, remaining out with the

{ arm extended.
GTARD. Step smartly back and form First Guard.
Parry as quickly as possible upwards and
PARRY to the left by forming Second Guard, and
: : ‘\(without pausing an instant) downwards and

to the right by forming First Guard.
SLOPE SWORDS. As before detailed.
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GrarD. As hefore derailed.

[ Form Second Guard, as detailed in the
{ “Guarding Practice.”

Poxxr, As before detailed.
GTarD. As before detailed.
Pazgv. As before detailed.
Srore Sworps. As before detailed.
Grarp. As before detailed.

Teran [ Form Third Guard, as detailed in the

\ “Guarding Practice.”
Porxz. As before detailed.
Gragp. As before detailed.
Pazrrmy. As before detailed.

o
)

LOPE SWORDS. As before detailed.

Nore—In pointing, the arm is 0 be drawn back, which canses

and gives warring to the opponent; but the point should be instantly
g ered from each Guard, with the vtmost rapidity, at the centre of the
breast.

THE GENERAL PRACTICE.

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

GENERAL ) o

Pracrice. A caution.

GTarD. As before detailed.

Crr Oxz, As before detailed, in the Cutting Practice.
Grarp, As before detailed,
Porx., J  As before detailed, in the Pointing Prac-

| tice.
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Par=mY. Step back smartly, and parry as before.
Crr Two. As before detailed, in the Catting Practice.
Grazp. As before detailed.
Porxz. Asbeforedetailed, inthe Pointing Practice.
PamRY. As before detailed.
SroPE SWORDS. As before detailed.

NoTE.—Ab inspections, the General Practice should be gene through as
above, and the whole of the division proved with each hand.

THE ATTACK AND DEFENCE PRACTICE.

The object desired to be obtained by the Attack and De-
fence Practice is to impress on the men that, kaving guarded
any Cut or Point delivered by an adversary, they should
instantly return a Point at the breast, and, baving delivered
the Point, at once resume the position of ¢ First Guard,”
ready for immediate attack or defence.

ATTACK AND
DEFENCE } A caution.
PracTICE

( The front-rank man of the named fle
tarns about, the rear-rank man stands fast;
FrOM THE l the remainder turn cutwards and step off,
Ricmr (LErr, | each man glancing over the inner shoulder
or No. — FriE}, | towards the named file, and when at one
—— MagcH. | pace and a half distance from the position
{ in which the man in his rear has balted, he

{will halt and tarn inwards.

First SECTION.
Instructor. Front {or Rear) Rank. Rear (or Front) Rank.

Frrst SECTION, l i
Heap, Pornt, ; A cantion. : A cantion.
ANXD GUARD. 1
GTARD. As before detailed. - As before detailed.
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Instructor. ‘

FroxT (or Rear) ;
Raxx, !
Heap.

Porxr,

Gramp, |
i
{
!
|
-;

SrorE Sworps.

CUTLASS EXERISE,

Frons (or Rear) Rank,

short pace with
the right foot, and

. “CutOne "athead.
Step smartly back

a short pace with

the right foot, and

Parry by forming

5

First Guard.

As before detailed.

First Section—continued.

Rear (or Front) Rank,
—_—

. Step smartly ovt 2  Defendthehead with

the Second Guard,

Step smartly out a
short pace with the
right foot, and de-
liver a Point as
quickly as possible
ior the centre of the
breast; remaining
outwith the armex-
tended and theedge
of the sword up.

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

Nore.~—This Cut may be delivered lower at the thigh.

SECOND SreTIoN,
Azry, Porxt,
4ND GUARD.

GUARD.
FroxT (or REaR)
RANE.
ArMm,

|

SEcOND Szeriox.

- A caution.

As before detailed,

Step smartly out a
short pace with the

rightfoot,and “Cut

Two” at the arm.

! -
A caution.

: As before detailed.

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

Instructor. Front (or Rear) Baznk.
PoiNT. Step smartly back
a short pace with
the right foot, and
Parry by forming
. Second Guard.
GTaRD.

¢ As before detailed.

SLOPE SWORDS.

Nore.—In cutting for the arm, the swordsare
other, s a5 to leave the breast of the rank that

THIED SECTION.

THIRD SECTION.
Lzg, Poiv,
AND GUARD.

A caution.

C S

GTARD. As before detailed.
Froxt (or REAR)

Baxx.

Lze. _ Step smartly out a
short pace Wwith
the right foot, and
“Cut Two ™ at the
leg.

PorixT. Step smartly back &
short pace with
the right foot, and
Parry by forming

Zecrmd {lna
Necond (ua

Rear (or Front) Rank.

Step smarily 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
“(yuard,” as before
detailed.

t0 be disengaged from each
cuts open 10 be pointed at.

A caution.

As before detailed.

Defend the leg with
the First Guard.

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

&
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Third Section—continied.

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

GTARD. * As before detailed, ; Step smartly back a
i short pace with
i right foot, and

form “Guard,” as
| before detailed.
SLoPE SWORDs. i

Nore.—1In cutting for the leg, the swords are to be disengaged from exch
other, 0 asto leave the breast of the rank that cuts oper to be pointed

at.

ForrTH SECTION.
FourrE SECTION,

Porxt. PoIxNT, ;}A caution. . A caution.
AND GTARD, |
GTARD. As before detailed. ' As before detailed.
FroxNT (or REAR) | ;

RAYNE. j ‘

PorxT. ; Step smartly out a: Parry the “ Point”
short pace with: by forming the
the right foot, and - Second Guard.
deliver a Point as |
detailed in First !

Section.

PorxT. Step smartlybacka Step smartly out a
short pace with  shortpace with the
the right foot, and . right foot, and de-
parry the ““Point™ : liver a Point as
by forming First: detailed in First
Guard. i Section.

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

SiorE Sworbs.
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-1
o

Ix Qricx Tive,

The foregoing Sections of the Attack and Defence Practice
are also to be performed in guick time, the Instructor denct-
ing the point of attack, for example:—

Instrocior. Rear Raci. ! Frens Rank.

ATTACK AND )
DerFEXCE PRac-

TICE, 1N QUICK A caution E A caution.
Trae. i
GTARD. + As before detailed. | As before detailed.

Resr Ravxx. A caution, 1 show © A caution, &e.

which rank is to!
attack. ;

THIGH. “Cut One” at the  Defend the thigh
thigh, parry the| withSecondGuard,
Point by forming . return  **Point,”
Second Guard,an and  resume the
resume the Guard. | Guard.

SLorE SWoORDS.

LOOSE PLAY.

The men being perfect in the foregoiny exercises, should now commence
loose play. Only two opponents are to engage at the same time, the
Instructor watehi ot fuily for any defects in their znodes of attack
and defence, and s theni out.  When a kit is recelved, the man hit
is at once to recoverto the Guard, and thun drop the tof Rissmord in
acknowledgment.

It is most important thaw the following points should be very clearly
explained to the men :—

The eye should be fixed on that of the nppenent, the weight of the body
divided equally on both feet, the proper distance kept br advax
retiring with rapidity ; every effort 1o Le used for the purpise of aking ¢
the attention of the cpponent and vats i :
must especially be remembered that o P 3
quicker than a Cut, and with far more effect ; therefore, when a man
guarded a Cut or Poing, he should /nstantly return a Poi
and then assume the First Guard, as being the best po
attack or defend. During the attack, if a man sees a wesk po
opponent more open to the delivery of a Cut than a Poiut, h
course, attack with a Cat, but having guarded a Cut or Peint, ¢
always return a Polnt lastantin.

iz
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INSPECTION OF CUTLASSES.
Draw SworDS, As before detailed.

Bring the sword to a slanting position in
front of the body, edge to the right, and
Porr SworDs. { seize with the forefinger and thumb of the
left hand, the fingers closed, both elbows
close to the body.

SrorE SworDs.  As before detailed.
RETURN SWORDS. As before detailed.
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PART IL

GUNS AND MOUNTINGS.

TUORRET.

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 connected to the deck by angle-iron.

The tfraining 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 if necessary the winch handles at both
sides of the turret (¢.e., of 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
elsewhere, which is secured by means of bolts and nuts to an
oak backing from 11 inches 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
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backing, to prevent splinters from being driven into the
turret when struck by a projectile.

Diameter of turret outside, 26 ft. § in.

Diameter of turret inside, 21 ft. 5 in.

Height outside from flaps, 5 ft. 5°5 in.

Height inside from deck to crown, § ft. 85 in.

TURRET SIGHTS.

Each turret has five “man-holes,” centre, intermediate, and
wing. The centre and wing man-holes are fitted for a fore-
sighf and a hind-sight. They 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 the notch of the hind-sight and the top of the
fore-sight is a horizontal plane; the sights are also of sufficient
- height to allow of the line of sight clearing the edge of the
turret when the hind-sight is at ifs maximum height.
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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, and a triple coil in front of the
trunnions welded together; and cascable.

CONSTRUCTION.

1. The Inner Barrel.—This is a solid-ended tube of steel,
which is greatly increased in tensil 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 sub-
jected to a hydraulic pressure of 3% tons on the square inch. .
If no flaw is detected, the tube is considered safe and sound.

2. The “B” Tube.—This is composed of two single and
slightly taper coils united together. The coils have been
made and welded in 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 being shorter than .
the one it surrounds, and the middle one coiled in thereverse
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 ham-
mer, and the whole welded together. The “C” coil is a
triple coil constructed in a similar manner. The trunnion-
ring is made of slabs of irom, consecutively welded together -
on the flattened end of a porter bar, and gradually formed
into a I‘iIlg. ;
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All these parts—breech coil, “ C* coil; and trunnion-ring—
being prepared, the trunnion-ring is heated to redmess 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
trupnion-ring which was left projecting; the trunnion-rin
thus forms a band over the joint, and in cooling contracts
round both coils and grips them sufficiently tight to allow of -
the whole mass being placed in a furnace, whereit is raised to -
a welding heat in about thirteen hours. The mass is then :
quickly placed on its breech-end under a most powerful ham-
mer, a.mf thoroughly welded; the body is then turned in g
very powerfullathe to.the required shape, and rongh and fine .
bored; the female thread for the cascable is then cut, the
jacket is subsequently heated for about ten hours, and shrunk
an to the inner steel barrel and B * tube. ‘

4. The cascable is made of the best scrap-iron. The opera-
tion of screwing 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, so that an annular space may be left there, which,
in connection with a channel cut along the cascable and across
the thread, forms a gas escape, to give warning in case the
“A” tube should split at the end. After the cascable 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 & 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 riflin
tends to weaken the tube, and the seat of the charge shoulg
be the strongest part of the gun. o

Two parallel lines are cut across the vent-field to indicate
the unriffed part of the bore. Similar lines are engraved on
the top of the gun to denote the position of the centre of
gravity.
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On the left trunnion are the initials of the gun factory; the
register number of the gun, by which it is registered in the
department, records the numeral signifying its pattern and
the year of proof. ’

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 mounted in turrets, the vent is placed on the
right or left band side as convenience demands.

HypravLic PuMe.

On thé outside bracket of each gun carriage is attached 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 will canse them to work well, and will keep the packing
in good order.

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 crank 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 &
vacuum is créated, and the liquid is drawn up through an
inlet-valve into the pump. At the opposite end the lever
is up, and the liquid in_the pump is forced through a stop-
valve into the copper 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
Teservoir.
' NiepNg 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 Jower part of which is connected to
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the lifting-block, over which the endless chain passes. Under-
neath 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
holds the gun for running in or out.

The nipping lever is not to be let go until the compressor
is set taut.

JarriNg LEVER

Is an iron shaft passing through the brackets of the carriage,
and has two eccentrics fitted into two gun-metal rollers. By
pulling up the lever on the end of the shaft the eccentrics are
turne(% 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 orout, the lifting lever
is to be let go before setting taut the compressor, and at any
time if the gun is going out oo fast.

COMPRESSOR.

Long flat bars are placed between the sides of the slide,
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
throngh, 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 wheel and handle on the outside end
of the compressor shaft, which passes through both brackets
of carrisge. On the shaft are two male threads, also two
gun-metal cylinders, which have female threads, and two lngs
over which the eyes of the rocking-levers are attached. A
bolt passes through the centre o% 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
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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 gun-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 bolts are clear of the plates, and the gun is
free to move on the slide.

When ﬁrin%lfull 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. :
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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 effect
consiruction, though by use of the breech-loading 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 :—

- Steel tubes, with wrought-iron hoops, E.0.C. (Els-
wick Ordnance Construction).
1. The second pattern consists of steel tubes and
wrought-iron jackets, R.G.F. Ist (Royal Gun
Factory).
. Steel tube, with steel and wroughr-iron coils, R.G.F.
2nd.
Iv. Steel tube and steel coils, R.(:.F. st steel.
V. Steel tubes, breech piece, and steel hoops, R.G.F.
2nd steel.

In example I, the 6-inch $C-cwt. gun, the powder-chamber
is coned dowrn at each end, 80 as o get a small breech-screw
and the Elswick cup system of obturation.

In example II., the 6-inch 8l-cwt. guns, the jacket is of
wrought iron, and the trunnions are welded on, and the steel
tabe is much thicker; and the powder-chamber is pot coned
at the breech end with the Elswick cup system of obturation.

In example I11., which is the 9'2-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
1. Is the same, but bas the De Bange vad system of obtura-

-
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Tn example IV., which is the S-inch gun of 11 tons, Mark L
and IL, the inner coil of steel with mild steel breech-coil,
and the trunnion-coil of forged-steel and threaded to screw on
to the breech-coil. In this gun the powder-chamber is
cylindrical.

In example V., which is a 6-inch gun of 84 ewt., Mark IIT.,
the breech-screw closes into_the breech-coil, and not into the
inner A tube, 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
trurmions form a hoop, which is kept in place by a key-ring in
two halves, and over the key-ring is shrunk the ¢“C” hoopsto
keep the two halves together.

In some cases the trannion-coil is threaded, and a locking-
ring of gun-metal screwed on to keep 1% in place. (6-inch,
Albert).

The 23-ton gun is of steel, the inner tube surrounded by
steel hoops, over the powder-chamber being a wire-coil of
pecaliar construction.

The 43-ton B. L. gun issimilar in construction to the 9-2-inch
gun, but having a key-ring in two halves, the same as the
6-inch, as in example 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
f%re end of the chamber being coned down to meet the gize of

. the bore.

DESCEIPTION OF THE 10-INCH R.B.L. GUN
OF 25 TONS.

The ¢ A” tubeis a solid ingot of highly-tempered steel, bored
out to a diameter of 10 inches, and is the full length of the
bore of the gur, viz., 23 feet, and is turned on the outside till
the thickness of the tube is not less than 3% inches at the
muzzle and 4} inches at the breech; the breech end is then



56 NEW PATTEERN B.L, GUNS.

bored out to 14 inches in diameter for a length of 3£, 2 in,
when It gradually decreases for 1 foot Hill the diameter of the
bore is reached, viz., 10 inches, making the total length of the
enlarged part 4 f£. 2-8 in,

This is called the powder-chamber, the rear end of which
for a distance of 2} inches is bored out to 144 inches in dia-
meter; this is countersunk with a groove all round it, into
which is pressed a sofy copper ring which is planed down
smooth, and this forms the seating for the obturator cup.

The inner jacket is next prepared from a coil of forged steel,
and bored out o the diameter of the rear end of the ¢4 *
tube; it is then heated and shrunk on to the rear end of the
f“A” tube. It extends along the tube 10 feet, and overlaps
the rear end fora distance of 1 ft. S in. (which is threaded
With a coarse left-handed thread and divided into four sec-
tions, and into which screws the breech-block), making the
total length of the jacket 11 fi. § in., which places its fore
end before the trunnions. The thickness of this jacket is 3
inches.

The 12-coiled sicel hoops, which are 15 inches in length
each, are next placed on hot, and shrank into position one at
a time in front of the inner jacket. The hoops are from 33
to 3 inches thick. The thickest is placed next the inner
jacket.

The trunnion-coil is next prepared from forged steel, and
Placed at the centre of gravity of the gun when finished.

In rear of the trunnion or ring coil is placed two steel
heops, 3 inches in thickness and 15 inches in length. In rear
of these rings a space of 5 ft. § in, is left,

The locking-jacket is next placed square with the rear face
of the gun, and shrunk into its place. It is 3 inches thick
and 16 inches in length. And into the above space of 5 ft.
81n. is wound a coil of fas steel wire, which extends to the
front and rear of the powder-chamber.

The onter jacket is next prepared of coiled steel, and
extends from the rear of the trunnions to the rear face of the
gur, and is 2% inches in thickness,
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The front coil is then prepared and shrunk on in front of
and set into the trunnion coil. Its front end is then tapered
off to nothing.

The gun is then placed ina lathe.and turned down to gauge
with a swell muzzie, and at about 5 feet from the breech
there are six grooves or ways cut into the outer jacket, into
which fit a corresponding number of teeth on the inside of
the two segments that completely encircle the gun at this
point, and outside these segments is shrunk on the elevating
band, to which, on the right side, is attached the elevating
arc patches.

The rear face of the gun is then recessed toa depth of 6
inches and a width of 3 inches, into which fits the breech-ring,
which is of gun-metal, and is secared by six powerful screw-
bolts. And on the right of the breech-ring is the bracket, to
which, by means of a joint bolt, is fixed the platform, which
is a gun-metal casting, with a spring catch on its left side,
which hooks on to the breech-ring and retains the platform
in its position close to the gun, and is released by a projection
ina slot on the breech-block as the breech is opened, thus
allowing the platform to swing to the right, where it is
retained by the platform catch (its position whilst loading),
which is fixed into the bracket on the breech-ring. In the
centre of the platform is a hole, into which fits a spring
locking-bolt, which is worked by means of a jointed lever
under the platferm, and its use is to retain the breech-
block on the platform while the gun is being sponged and
loaded, while the bolt is withdrawn by the arm of the jointed
lever pressing against the face of the gun.and the downward
rmotion of the lever withdraws the bolt from the breech-block
and allows it to be pushed into the gun.

The breech-block, which is of forged steel, and tarned to
size, and threaded with a coarse left-handed thread, which is
divided into four sections, and corresponds with the divided
thread in the breech of the gun. The block is pierced through
the centre for the reception of the needle-holder from the
rear and vent-bolt from the front; in front of the breech-block
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cut, which, when the needle-holder is locked, allows the pro-
jection on the hammer to strike the head of the needle. This
is one of the safety-arrangements which prevents the gun
being fired unless the needle-holderis properly locked. There
is another safety-arrangement, which comsists of a bell-crank
lever and a sliding guard, attached to the rear face of the
breech-block in such a manner that the upper arm is acted
upon by the boss of the locking-lever. When the breech is
open, the sliding gnard on the bell-crank lever is in such a
position that the projection on the head of the hammer will
strike it if an attempt is made to fire the gun, and the hammer
will then be prevented from striking the firing needle in the
needle-holder. When the breech-block is moved into its
proper position for firing, and the locking-lever has been put
down 50 as to lock the breech-block, a projection on the boss
engages the upper arm of the bell crank lever; this raises the
sliding guard out of reach of the hammer, which is then free
6 strike the head of the needle.

For electrical firing, the needle is removed from the needle-
holder, and the front end is fitted with a special adaptor,
slotted on one side to facilitate the imsertion of the wires
through the needle-holder. The gun isrifled with 42 grooves,
with a twist which is spirally increasing from 1 turn in 100
calibres, at the breech, to 1 turn in 40 at 14} inches from
the muzzle, the remainder 1 in 40.

The gun is pierced for sights on both sides, and is provided
with three sights, viz., a tangent scale, graduated up to 15
degrees, for elevation 10,000 yards full charge, and 8,400
yards reduced charge, and is fitted with a deflection-leaf
marked in degrees on the rear face of the bar of the sight. Tt
is also fitted with a vertical vernier marked in minutes for
elavation for accurate adjustments. The tangent scale is
inclined 1° 10’ to the left of the vertical, to compensate for
deviation due to twist of rifiing. If any correction is re-
quired oz account of wind, or any other cause, it can be given
by moving the deflection-leaf in the required direction.

K
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comes on the pinion, such as occurs when the gun is

At that part of the circle where the teeth of both wheels
sond, a plinet-wheel is placed. The whole is then
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srrounded by a casing, which, besides covering the whole in,
it affords a bearing for the axle of the planet-wheel, and at
the opposite side of the casing is placed the handle; on the
outsitle of the casing is placed arrows, to indicate the direc-
+ion in which to turn. The gear requires no clamping or stop.

Recoin PrEss.

The carriage is fitted with two recoil presses, which are
fixed to, and recoll with, the carriage. Passing through the
recoil presses ave two piston-rods, which are attached to the
slide, front and rear, by meuns of lpks and pins On the
centre of the piston-rods are pistons fitted with recoll valves,
loaded by means of strony spiral springs, which are screwed
up 10 the required amount of compression by means of nuts,
which are kept in their place by means of locking-pins. Care
should be taken, when the pistons are taken to pieces to clean
or otherwise, that the nuts should be replaced in their correct
position and the keep-pins replaced. The lift allowed for the
valve is only ‘035", and an error in replacing these nuts may
lead to serious results. The pistons are packed hy means of
a screw-ring.  The recoil presses are connected front and rear
by connecting pipes, and a clack-valve is fitted to the union
of the connecting pipes in front. The valvels arranged so0
that it closes if the carriage attempts to charge to the rear
through the motion of the ship or the gun being fired, but
opens automativally, and allows the carmiage to ran out into
the firing pusition.

There are four Slling-holes on fop of the cylinders, one in
front and one in rear of each, and two drain holes, one in
front of each cylinder underneath, and these holes are closed
by screw-plugs and washers.

ACTION OF THE RECOIL PRESSES.

On the gun Leing fired, the carriage charges tothe rear, and
the liguid in the froutend of the cylinder closes the clack-
valve, and is forced through the holes in the pistons agans

Kz
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the loaded valve, and passes to the rear end of tke cylinders
through the loaded valve, thus absorbing the force of the
recoil. As soon as the recoil is spent, the hqu flows along
the connecting pipes from the rear end of the eylinders, alI’LJ‘f
the clack-valve passes to the front end of the cylinders, thu
a.llowing the gun to run ont antomatically.

If the gun is o be run in for cleaning or otherwise, the
clack-valve must be set for the running-in position. In firing,
great care must be taken by the officer in charg ze to see thay
the clack-valve is set for the firing position, for 3 the gun was
fired with the clack-valve set for the running-in posizion the
result would be serious.

To fill the recoil presses, the gun must be run close into the
rear buffers of the slide and the four filling-plugs removed,
the clack-valve adjusted for the running-in posirion; then
screw in the filling-funnel to one of the rear filling-holes, and
pour in the liquid till it overflows at front hﬂmc holes, then
serew in front flling-hole plugs, and continue to pour in the
liguor till it overflows at oppouxte rilling-hole, gak_mg care that
the cylinders are perfectly rull of hthr and free from air;
then remove the funnel and screw in rear filling-hole pla%,
set clack-valve for firing position, apd the gun Tis ready for
firing.

To remove the liquid from the cylinders, run the gun close
out and take out the drain-plugs “and the rear n‘h.my plugs,
and set clack-valve for running-in position, and the cy vlinders
will ran dry.

Before firing, the cylinders should be examined to see that
they are full, and the piston-rods properly oiled.

To Dismoryt THE CARRIAGE.

Remove the clip-plates from the inside plates of carriage,
and also the rear trupsom of slide; then remove the piston-
rods from the recoil presses, place four shackles in the holes
cut to receive them, hook on the slings, and, when all is clear,

ull up.
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WEIGHT.
Tons. cwt. qrs. Ibs.

Carriage complete, with recoil presses 5 2 2 21
Shide for ditto, with piston-rods and

running in and out gear ... 11 1 15

Total weight of mounting .. s 14 0 8§

DESCRIPTION OF SINCE R.B.L. GUN.

This gun is made of steel, in ten parts; the inner tube being
of solid steel, bored out fo 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 closeon
the interrupted-serew principle. To the front end is fitted 2
dise and obturator, and vent-bolt. At the rear end is fitted
the firing hammer.

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 rided, on the polygroove system, with 33 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 re-
mainder a uniform twist of 1 in 40.

The gun is vented axally. and has a central firing arrange-
ment placed in the centre of the breech-block, which is of
steel, and called the “ peedle-holder;” and it is also fitted
with an interrupted screw, by which it is fixed in its position
in the breech-block, a small stud on one side guiding it in
place through 2 groove. To secure it when in pesition, it is
Sirned to the left 60° by means of the handles, and the stud
prevents it from coming out. For mechanical firing, the
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After the loading is completed, the carrier is brought up to
the gun and kept in position by the clip retaining-lever, which
hooks on to the breech-ring. At the same moment the pres-
<ure 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 through an angle of 45°till the bracket onthe
end of breech-block comes in contact with a stop on the breech-
ring. The lever is then turned down, which causes the cam
on the boss 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
extracting 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 gnn.

SAFETY- ARRANGEMENTS.

A safety-arrangement is provided which prevents the gun
from being fired until the breech-block is properly closed, and
the needle-holder is in its proper position. This arrange-
ment consists of a bell-crank lever and a sliding-guard, which
are attached to the breech-screw in such a manner that the
upper arm isacted upon by thestud 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 he prevented
from striking the needle in the needle-holder.

The rear face of the needle-holder is formed with a project-
ing rim, slotted away in one place to the width of the shank
of the hummer; this acts as an additional safety-arrange-
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ment, and prevents the hammer 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 s0 as to
lock the breech-screw, a projecting stad on the boss of the
lever engages the upper arm of the Lell-crank lever, amd
raises the s?iding-gnard out of reach of the hammer, which g
then free to strike the head of the needle.

SicETING.

The gun is fitted for sights on both sides, the tangent scaleg
{or side sights) being gradnated up to 12° and marked in dis.
tance of yards for full and reduced ch rges, the former w
to 7,700 yards, the latter 7,000 yards; each sight is ﬁtteg
with a deflection-leaf marked to 4° each way, in divisions of
5’ on the rear face. The tangent scale is inclined to an angle
of 1° 30 o the left of the vertical, to compensate for deviation
of projectile due to the twist of rifiing,

The deflection-leaf is used when the wind is blowing across
the range or any other cause by moving the leaf in the re.
quired direction; it is also used when firinzat moving objects,
sach as a ship, or vice rersd,

TeEE TRUNNION S1GHTS.

These sights consist of a steel pillar. with a gun-mesal socket
and collar; the top of the sight forms a hog-Lacked sight, the
socket permanently fixed in the gun, and the pillar and eollar
each lock into it with a bayonet joint, so that when once the
sight is fixed in its true position it cannot be moved withont
first raising the collar and turning the pillar round & quarter
of a eircle.

o

THE CARRIAGE AND SLipe.

The carriage is made of wrought-iron, and is moznted on
permanent rollers. It is fitted with frictional elevating gear
on the left, and a self-acting Flswick plate compressor. The
carriage adwits of 13° elevation and 5° depression.

The slide is of wrought-iron, and the surface on whick the
carriage runs is placed at an angle of 4%, which is sutficient to
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use the gun mmu ont of itself when the com remr'is
cased mp. It iz held by a front pivot, and fitted with train-
ing and runping-in gear, worked by means of winches at the
rear end of the slide.

The training gear consists of a worni shaft to the rear part
of the slide, aml gears into a worm-wheel attached to the
trafning-shaft, which works a pinion in the training-rack in
the deck. The slide ean be trained 25° each way.

ErevaTive GEan

The elevating gear is fitted on the left of the carrizge, and
is worked by means of a hand wheel, bolted on a spindle,

pasiing thro the c;}{z-iage cheek, and having a pinion
formed on 1 , which works the spur {or cone) wheel

This wheel rried on a spindle, but is free to rotate on it.
The outer face has 1 coned recess, into which is fitted a metal
cone. The part of the spindle carrying the cone is hexagonal,
and the cone consequently rotates with it The spindle
asses through & bush fised in the cheek of the carriage, and

a5 on its iuner em! a pinion, which engages the elevating arc
£yed to the side of the gun. A dished sprin iz placed on
the spindle next the cone.  The outer end of the spindle is
serewed for the nut, which forces the dished spring against
the face of the cone.

This causes sutficient friction between the spur {or cone)
whee! and the cone to elevate or depress the gun, bat will
allow the pinfon-spindle and cone to revolve without putting
all the gear in motion.

A friction brake is provided for holding the spur-wheel
when the reguisite elevation or depression is given, the
rubbing pieces being foreed up against the face of the spur-
wheel gy moving the handle of the clamp.

Rosx1Ng-IN GEAR.
For running the gue in, the winch handles are shipped on

the pinion-spindles of the winches for ranning in on the sides
of the slide; tackles are then hooked to the front loops of
the carriage and the rear part of the slide, and the falls
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over the V pulleys on the winches ; the gun can then be TEn
in and out quite easily.
SectrING GRAR.

The gun is secured by means of chains to the deck, the
front chains being secured to a band round the wmuzzle of the
gun, and the rear chains to a hali-band on the breech end of
the gun, -

The carriage must be run in unril the buffers are against
the brackets on the slide; the securing chains are then set
up, the slide is further secured Ly chocks of wood, fitted 0
the racer and rear rollers of the slide, Clip plates are placed
at the fore part, which éngage a clip racer, and prevent the
slide from tipping.

The compressor should be set well taut.

Racegs.

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

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

WEercET,
tond. ewt, gr. 1bs,
Carriages, complete ... - 3100
Slde - - 3 9 29
Racers and deck fittings . .o 012 1 9
Securing chains ... - 03 20
Total ... - 7 818

In order to preserve ihe carriage in working order, the
axles, spindles, pinions, and all Learings must be kept clear of
clotted oil and rust, and well lubricated. Should the carriage
have been stationary for any length of time before practics i3
carried out, it shoald be run in and out, and the COmMPpressor-
lever worked to clear away the rust.



ELSWICK COMFRESSOR,

THE ELSWICK COMPRESSOR.
“Albert’s” S-inch Gun.

This compressor is the Service pattern adopted for the car-

riages and slides of 7, 8, and 9-inch M.L.R. Guuos. i
1t consists of 173 long flat bars placed between the sides of
the slide, and are attached to it at their inner and outer ends
by means of 5 bolt passing through them, which allows motion
th the hars; 18 plates of the same depth pass through and are
attached wittom plate of the carriage; these plates fit
s hetween the bars in the slide, and the whole
tightly together by means of short levers,
s, acting on the two outside plates in
Ze carriage, and which are worked by means of a compressor-
lever, fitted to a shaft called the compressor-shaft, which
passes through the hrackets of the carriage. After the gunis
cut, the whole of the bars are compressed tightly together by
the lever.  Very considerable friction is cansed on recoil, and
is continued until the whole force of the recoil is expended

and overcome.

The compressor-shaft passes through the sides of the car-
ringe, and is threaded with a right and a left-handed thread,

opoB which work two metal nuts also threaded on the inside,
the end of the shaft passing through the left side of carriage,
and seeured with cap and serew nut. The rocking-levers are
bolted to the bottom plate of the carriage, the toes of which
press against the two outside plates, which are made thicker
than the others to take the strain of the rocking-levers. The
heads of the levers are fitted into the metal nuts on the shaft,
and in moving the compressor-lever both rocking-levers are
worked, and the compressor set taut or eased-tp.

.. The compressor-lever is fitted to the shaft, and has a circular
dise attached for adjnstment on the right of the carriage, the
lever being secured to the dise by means of a pin. The dise
for adjustment is provided with 25 holes in it, and are num-
bered, 1, 2, 2. 4, &o., and to tighten the compressor the pin
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must be taken out of the lever, the lever moved round 4oz
higher hole, and the pin replaced; if one hole is too
half-a-hole adjustments may be obtained byputting the rinints
the intermediate hole at the opposite end of the lever, 4
cateh is fitted on the right of the carriage to prevent the lever
from flying up on the gun being fired; also'a tripper on the
slide, which will force down the lever should i be leftop
when the gun is fired, a buffer being fitted to the carrisge g
take the force of the blow.

The efficient working of the compressor is a most imper
point, and depends on the careful management of the com-
pressor-lever,

When using full charges, the lever should be Just foreed
below the catch, care being taken not to bring too wmek
strain on the carriage.

The compressor-bars and plates should be kept free from
oil or grease.

DirecrroNs ror DismoryTivg,

1st. Place the carriage in the centre of the slide, so thay
both compressor-bar pins are clear, with the Plates over the
centre bottom plate of slide. Take out the rear compressar-
bar pin and remove the washers, 50 as to give more lateral
motion to the bars,

2nd. Slack the compressor, taking care the carriage i
shored np. Take off compressor-lever and dise ; then remove
the screws and take out compressor-bearing from right of
carriage.

3rd. Push the shaft to the left, and run the right eom-
pressor nut off on to the mmooth space between the twe
threads.

4th. Take off the cap from the left end of the COMPTesscT-
shaft; then push the shaft to the right, and run off the left
nut from the end of the shaft. The shaft may now be drawn
out.

5th. The bars may be drawn out o the rear, and the plates
taken out or dropped throngh the carriage urder the slide,



8-INCH B.B.L. GTXN. 101

To REMOTNT.

1z The bars havieg been placed in the slide, bolt them to
the front bracket, leav ‘o the rear ends unbolted, so a8 to be
free to MOVE OD either side.

954, Place the plates in their places {with respect to each
zar} just before the centre bottom plate of the slide, the two
trickest outside.

2mi. Pass the shaft through the right of carriage, and put
¢o 1he right eompressor-nut, and let it remain on the smooth
space betwetn the two threads; then put om 1eft nut and run
it op cn the thread as far as it will go; the two nuts will
new be close togetber.

4th. Push the shaft to the left =0 that the end will project
thromgh the left side of the carriage; then put the cap on the
exd oF the shaft and rna the right put on to its thread,
leaving the inner surface of the nut even with the end of the
thread.

5th. Pash the shaft to the right until the cap on the end
% i+ comes in contact with the 1eft bracket of the carriage;
then replace the Learing in the right bracket. Adjust the
zots o that the threads are egual, replace the compressor-
iever and dise, and adjust as reguired, replacing the com-
pressor-bar pins and washers.

DESCRIPTION OF 6INCH R.B.L. GUXN OF 4 TONS.

Thiz gan differs in coastraction from the 8inch gun, not
being made in 80 Tmany parts, but its general principles are
the same.

Tt is built up of stee] hoops or jackets, except the fronnion
jacket, which is of wrought iron. It 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 s the centre
i ‘the tfrunnion-ring, and met by apother coil in front of the
trannions ; over this is placed the trunnion-ring {or coil), and
tizts against a shoulder on the inner coils ; the front end of

te trunnionring is threaded and a metal locking-ring is
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screwed on, which keeps the trunnicn-coil from shifting .
front of the trunnions'is another coil, Leing jet tho;tm@
secured ; over the rear end is placed the onter breach
with the breech-block, completes the gun. Round the
of the powder-chamber isplaced a wrought-iron hand e ey
the elevating gear, and this alse strengthens the gup. :

Tke system of the breech-clasing is the same a5 the S-ineg
8Un, except that the lever ig turned to the left 80° iy,

The 6-inch gun is monnted on a navyl hydrante automatis
centre-pivot carriage and slide,

The carriage is bydraulic, and has 5 gun-mhetal renil prog
on each side, into which the trunnions of the gun engage;
over the trunnions are bolted Cap-squares, to keep the gun i
Position. The recoil Presses are connected by means of 5

S

The slide is of the central-pivet type. It ig fitted with
rollers front and rear, elevating gear on the right side, angd
training gear which can be worked from either aide: it iy alsg
fitted with antomatie run-out gear.

The slide is also fitted to receive a ivot-bar, if 1mired;
the rollers are made Very narrow, and arranged with thes
axis parallel to the axis of the gnn. in order that they may
work moderately well either from a front or o central pivet,

A shield is provided, 13 inch thick, to protect the gun'z
<rew from machine gun fire. A lip ring is bolted to the
deck in front of the carriage, to prevent it jumping up when
firing,

Te: REcor Pamss,

The recoil press consists of two meta
the gun, and working over four fige
their cutside ends o brackets, w
girders, and their inside ends are wed int a meta] piston
ich contains a regoil valve, which is Rept in position by
means of a spiral spring.  The piston also contains a clack-
valve, to allow the gun 1o run gut yuickly after recoil, at the
sxme time the antomatio gesr Is in motion: the cylinders are
filled with water op any otaer suitable lignid, oil, glycerine, &e,

are 2ast on the
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AcTioN OF RECOIL PREss.

\Vhen the recoil takes place, the glycerine in the front end
. cylinders is forced through the recoil-valve against the
vance offered by the spiral spring, and passes to the other
of the piston, thus absorbing the force of the recoil. As
as the Tescil is spent, the glycerine fows through the
sk valve to the front end of the cylinder, and allows the
o rTn out into firing position antomatically. The car-

is then ready for firing without any attention being
cnired. The recoil presses are connected at the front ends
by means of a pipe, which equalizes the pressure. In the
ipe a drain-cock is fitted, in order to drain the cylinders
¢n reyuired.

-4

—an

ATToMATIC RUN-OUT (GEAR.

T"nder the transom of the carriage are fitted two metal
rollers, which work on two inclined parallel bars, which are
zept parallel to the top of the slide, and supported by parallel
levers. Strong spiral springs, which are screwed up by means
of & screwed spindle, are fitted to adjust the bars; at the.
cuter end of the bars are screwed spindles for regulating the
cight of the bara

The fropt end of the bars are cut down, so that the rollers
shall not bear on the Lars when the gun is in firing position.
The rear end of the bars sre raised, so that the weight of
the gun and me is taken on the rollers immediately the
sun begins to recoil, the pressure on the springs being regu-
lated so that they will just lift the weight without cansing
pressure on the clips.

To Frir THE REcorn PrEsses.

Run the carriage back to extremerecoll; take out the plogs
from the filling holes, pour in at the front end until it over-
dows at the rear end, then screw in the rear plugs, and fill ap
zatil the eylinders are full; replace the plugs, run the

carriage out, and it {s ready for firing.
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Trarvixe Graz.

The training gear is worked by means of winch handles gt
the fore-part of the slide, which work a cross snaft on the
centre of which isa worm. This worm £ears into o wopm.
wheel, keyed to 3 shaft, on the end of whick iz a hevil
pinior which worksina training rack, bolted to the base plate,
The rear end of the shafiis carried in a lifring block, which
can be lifted up and down by means of 3 o veT, on the spindle
of which is an eccentric which engages the Hftiny ek,

This enables the training gear to be thrown ont of action ar

aeth
any time if it should be disabled. The siide ooy then be
trained with tackles, :
Erevariveg Geax.

The elevating gear is worked by means of a band-wkheel,
whichk works a shafr by means of bLevi gear. On the end of
the shaft is a worm, gearing into a worm-wheel which drives
a shaft, on the end of which is a pinion inslie the slide. This
pinion gears into a cog-wheel {friction cluteh-wheel), which is
attached to another shaft by means of a compressor friction
cluteh.  On the end of this shaft is keyed 2 lever with double
arms, and another at the rear part of the side. To these
levers are connected two elevating bars ; the upper bar is of
I-shaped section, the lower one being roand.  To the wpper
bar is fitted a sliding slipper, which engages nnder the top
ﬁzﬁe to prevent it leaving the bar.

e slipper is attached to the gan by means of a pin
through a double eye on a bracket fized to the gun.

On working the” hand-wheel the bars are moved up or
down, and the gun conseguently elevated or depressed as
desired, the bars always retaining a position parailel to the
top of the slide by means of the double-arm levers.

The action of the friction-cluteh is as follows :—Into the
elutch-wheel are fitted four dises, whick have notches in their
outer circumierence and §t into the wheel, with projecting
pleces to correspond, and by which they are compeiled to go
round with the wheel,
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fixed a aguare block or eollar, on which are
h eome alternately between the
2 thicker than the
ssure from the spring.

are block, they are
that if tkhe springis
volve without driving the shaft,
iiscs with the wheel, the
ones.

When the spring is set up the pressure causes a friction
retween these «liscs on each surface, and a8 there are seven
surfaces it makes o very powerful elutch.

The spring s serewed up agalust the oo
means of adjusting-nuts and the bush, o
tae wheel beinyg resisted by the eollar on ¢

The pressure on the spring is adjusted so that the friction
is sarficlent to elevate and depress the pun, bot it will slip
n any undue strain ecomes on the pear, such as ocours
2 the gun is tired.

Id the clutch need tightening up, a thin brass washer
¥ be introduced berween the bush and the spring, and the
nuts screwed hard up again.

Preservarioxy of CARRIAGE aND Frrrrvas.

Inorder to preserve the carriage an:d fittings in working con-
iow, the axles, spindles, pinions, unl all bearings should
be kept clear of clotted oil and rust, and be well lubricated.

When not reqaired for immediate use, the elevating ares,
k2., shorld be couted with a misture of white lead and
tallow,

The recoil-presses should be kept filled with oil in order to
keep the internal parts from rusting, and the parts of the
piston-rods outside of the cylinder sheuld be coated with
white lead and tallow to preserve them from rust. Before
firing, the eylinders should be examined, to see that they are
fuli; and the piston-rods and other working parts should be
cleaned and oded.

tu go round w
st up the wheel will re

iy varrying round the

L
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WEIGHT.

. Tons. cwt, qrs. lbs,
Carriage ... 016 0 8

Slide, complete 118 216

Deck base plate ) 112 0 7

Racers, racks, clips, pivots, and 014
securing gear 110
Shield, with stays ... ... 3000
Total ... S_ 1 ()T?:

DESCRIPTION OF 6-INCH R.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 is secured by metal cap-squares, which slide in
grooves, and retained in position by steel pins.

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

SLIDE.

The slide is of the central-pivot type. Itis fitted with cast-

iron front and rear rollers, which run on a steel racer cast on

the pivot plate. It iz 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 is bolted to the front of the slide, to protect
the men from machine-gun bullets and splinters of shell.

Rouxxive-1v GEaR.

The gear is fitted on the left side, and consists of a screw-
shaft, which passes through a guide-bracket fixed on the
carriage. )

On the bracket is hinged a screwed flap, which is engaged
to the shaft by forcing its thread into that of the shaft by
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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 side of the slide.

On turning these handles the pinions engage intermediate
wheels, which gear into similar wheels keyed on the worm-
shaft.

The worm is keyed on the shaft, and engages the training-
rack fitted on the pivot-plate.

TeE FRICTION GEAR.

The lever is attached to the clamping-nut, which is screwed
cn to a bush on the shaft. This bush is prevented from re-
volving by means of a key, which engages the base-plate of
the slide. )

ActioN oF THE FrIcTION LEVER.

On the lever being raised the nut is screwed outwards and
jams against the lower wheel, thus forcing the worm-shaft
ontwards until the worm jams against the bed-plate. This
causes sufficient friction to prevent the carriage taking charge
i the winch handle should be left when the ship is rolling.

ErevaTing GEAR.

Elevation is obtained by a shaft, with hand-wheel trans-
mitting motion through a worm and worm-wheel to a spindle-
pinion, which gears into the steel graduated are.

The worm-wheel and the spindle-pinion are connected by a
series of friction-plates, the friction between which is regu-
lated by a nut and spring washer, so as to allow sufficient slip,
and prévent damage to the gear from concussion in firing.

The shaft is fixed to theslide by the bracket, and allows the
worm to slide along it on recoil to the groove, which marks

L2
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the limit of extreme safe recoil. The hand-wheel remains .
stationary, thus enabling the gun to be laid and fired simul-
taneously.

An adjustable pointer indicates the degrees of elevation
and depression on'the graduated arc.

The recoil is checked by tension and compression buffers,
which are connected by a pipe with suitable valves, to control
the running out or to keep the gun in at the end of recoil,

The right hydraulic buffer is in tension, and has its piston-
rod fixed to the front of the slide; the left, being in com-
pression, has its piston-rod fixed to the rear part of slide,

Varve Box.

The valve box is fitted with a non-return valve and a by-
pass valve.

There are two ports in each piston, which are open when the
gun is out, and are gradually closed during recoil by means of
a rotary valve on the face of the piston, which is turned by
two studs running in rifled grooves in the buffers. By this
means the pressure in the buffers is kept nearly constant
during recoil. '

AcTION OF RECOIL BUFFERS.

During recoil the left buffer piston-rod entering the buffer
displaces part of the fluid, which fiows through the pipe past
the non-return valve into the space in the right buffer left by
its piston-rod. At the end of recoil the running out valve
being non-return, immediately closes, and prevents the back-
ward flow of the fluid, which can only return through the by-
pass valve,

By closing the by-pass valve the fluid will remain in the
right buffer, and prevent its piston-rod entering, thus retain-
ing the carriage in on recoil.

means of the by-pass valve the running out can be con-
troﬁ’ed.

The running-outvalve is loaded by steel springs, the pressure
of which can be regulated to counteract any running-in ten-
dency of the carriage when the ship is rolling.

Nore.—Two volute-spring buffers are fixed to the front of slide.
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INSTRUCTIONS AND DESCRIPTION OF THE
12i-pr. R.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.; it is 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 420 inchesin diameter, which gradually decreases
4ll the diameter of the bore is reached, viz., 3 inchesat 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 inchesto form a seating for the obturating wad.

The trunnion jacket is prepared of forged steel, and shrunk
into position; the front end is then tapered down to nothing,
it is 1 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 issecured to the
rear face of the gun with five screw bolts ; on its right side is
a 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 into 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 the
bess on the locking-lever to fit into when the breech is pro-
perly closed,

The platform, which is a gun-metal casting, is attached to
the bréech-ring by means of a joint bolt, and on its under-
neath 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
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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 plat-
form to come to the rear and swing to the right to the loading
position. Should the platform remain stationary at any time
after the breech-block is withdrawn, place the thumb of the
left hand on the lever under the rear end of the platform, and
bear down; this will free the catch, and allow the platform to
swing to the right.

The breech-b%ock is of forged steel, and is turned down to

auge, and threaded with a left-handed thread, which is then

divided into three sections (the rear end of the ““ A tube ig
enlarged and fitted with a corresponding divided thread, into
which the breech-block locks); it is then pierced through the
centre; the hole is of two sizes, the smallest being in front,
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 a hole to correspond with the hole in the block.
Across the face of it is a handle by which the block is
worked, and on its upper side is a bracket for the locking-
lever, which is connected by a joint bolt, 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 ; this lever
is kept up by meaus of a spiral spring and stud, which are
acted upon by the lever being forcibly pulled up or down.

The obturating-wad 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 wad 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-block.

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.
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The obturating spindle-spring is a powerful spiral spring,
and made to fit around the obturating-spindle and into the
recess in the centre of the breech-block. .

To mount the obturator, place the wad in front of the
breech-block, pass the obturator spindle through the wad into
<he breech-block, place obturator spindle-spring, then screw
home the adjusting-nut, push the breech-block into the gun,
and adjust the nut so that it requires moderate force o place
the locking-lever in the locking position; then screw home the
keep nut.

Action of the Obturator on the Gun being Fired.—The gas
zenerated in the gun presses against the dome-shaped head of
The obturating spindle, forcing it to the rear; the circum-
ference of the obturating-wad is thereby expanded so as to
tighten against the surface of the bore, which is coned out to
reseive 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
wad iz liable to be damaged against the female thread of the
breech-screw. Care is also to be taken thab the head of the
obturating-spindle attached to the breech-screw, together
with the obturating-wad, are kept uninjured and free from
burrs. Should any notches or burrs oceur or be observed, the
damaged part should Dbe removed and replaced by another
one.

To close the breech, bring the platform close up to the gun,
and free the catch and push the breech-block close in; then
turn the locking-lever over to the stop on the left through an
angle of 60° then turn the lever down, thus locking the
breech with the cam on the boss in the slot in the rear face of
the gun, which prevents the breech-block moving when the
gun is fired.

To open the breech, raise the locking-lever till the cam on
he boss is free from slot in the gun, then bring the lever
perpendicular, thus unscrewing the breech-block ; then draw
ihe block on to the platform, free the catch and swing it
round to the right.
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Should there at any time be any difficulty in putting the
locking-lever down by hand, the small tube-lever supplied for
that purpose will give ample power. The tube-lever can also
be used in starting the breech-screw after firing, should this
action be found necessary in unscrewing, When the breech-
screw has been unscrewed after firing, it can be started when
withdrawing it from the gun by bearing down on the locking-
lever, thus causing the cam on the boss to bear against the
face of the gun, thus bringing the block to the rear. In firing,
the threads of the breech-screw should be kept properly clean
and free from dust or grit, and well lubricated.

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. This leaf is fitted with a milled-edge thambscrew
for clamping. 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 leavin
its true position by the collar, which issliding, and fitted with
a key which drops into a recess in the socket. The head of
the pillar is cylindrical, 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-backed sight, for use with the
V-shaped notch on the deflection-leaf,

The bush carrying the cross wires is removable, being held
in its 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 vented vertically by means of a vent-bols,
which is of steel, with the vent-hole pierced through it, and
the hole at the top 2 of an inch, and at the bottom 1 of an
inch in diameter. The head of the bolt is round and flat,
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2nd on the bolt is placed a small copper washer ; the bolt is
passed through the hole (this hole is on the top side of the
gun, and 11°64" from the rear)in the gun from in out, and the
ond of the bolt is threaded with a right-handed thread, on to
which is serewed a nut (vent-bolt nut).

Spare nut-bolts are carried, so that in case the gun requires
re-venting it can be done in a few minutes by unscrewing the
put and driving the old bolt into the gun, and replace it with
another.

The gun is rifled with 10 flat grooves, at equal distances
apart, thus forming 10 grooves and 10 projections. The rifling
is spirally increasing from 1 turn in 100 calibres at breech to
1 turn in 30 calibres at 75 from the muzzle ; the remainder
wniform, 1 in 30. Length of rifling, 51t. 7°5in.

When the gun is placed in store, all the movable parts,
with sights, &e., should be unshipped, and well lubricated,
and stowed in a dry place.

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 acks as a gas-check, is
placed between the head of the vent and the bore of the gun.
IWhen 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 greatest wear takes place. This opera-
tion is performed by unscrewing the nut, when the vent-bolt
will fall into the chamber of the gun. On being withdrawn,
a new vent-bolt and copper washer is inserted from the
inside, and secured by the nut. Two spare vents are supplied
with each gun.

123-POUNDER MOUNTINGS.

The naval carriage is made of wrought-iron, single plated,
and consists of two brackets, bottom plate, transom, and rear
stays. The brackets are fitted with brass trunnion bearings
and breeching bushes, and are connected together by the
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bottom plate, transom, and rear stays. Under the hottom
plate is fitted the guides (angle-iron), one on either side, which
are to keep the carriage runuing parallel with the slide. The
clips are bolted on at the front and rear of the bottom plates,
passing through the guides. These clips are to prevent the
carriage jumping. If is also fitted with iron cap-squares, and
cap-square keys.

Angles of elevation and depression that can be obtained
with the 9-pr. gun, mounted on naval slide and carriage,
on board H.Ir\)([.V?S. Albert.—

Rlevation, 15°
Depression, §°.
Training, from 45° before to 45° abaft the beam.

From 12%-pr. gun, mounted on board H.M.V.S. Vie-
torig :—
Elevation, 20°,
Depression, 3°.

Elevating gear is fitted on the left side, and consists of an
arc with teeth on its front edge, and is fixed to the gun by
means of two arc-axles that screw into the recesses in the
breech-ring on the gun.

A gun-metal bush is bolted to the outside of the left
bracket, which has formed on its outer end a male screw
thread on which the clamp-lever works,

The elevating-spindle is passed through the bush from in
out, and on its inner end 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 throngh the bush,
and upon this part is fitted a steel friction cone.  The elevat-
ing hand-wheel is bored to fit the cone, and is forced on to it
by the pressure of the dished steel spring, which is com-
pressed by means of the nut screwed on to 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 revolve when
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the gun is fired withont setting the hand-wheel in motion,
and thus overstraining the gear. The elevating gear is
clamped into position when the requisite elevation or depres-
sion has been given by moving the clamp-lever, the head of
which is forced up against the back of the steel cone by its
travel on the serewed part of the bush. )

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 be
run 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 car-
riage carried by brackets fixed outside the brackets of the
carriage, and one compressor-bar and wood-filling on either
side of the slide girder. Theseengage each other alternately,
and are clamped together by means of a bolt passing
through the carriage and the plates, having on its left
extremity a head and threaded at the right extremity for a
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 com-
pression 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 com-
pressor-bars must on no account e oiled, and, if wet, fine sand
or ashes should be sprinkled over them; the friction will be
more regular and effective if the plates are slightly rusty.
The gear should never beleft unclamped when firing, as there
is mo self-acting arrangement providing 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.
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TRAINING GEax,

The gun is trained by means of tackles hooked to bolts at
the rear end of slide, and to holts on the ship’s side, Hand-
spikes are used to assist the tackles if found necessary,

RuNNING-IN A¥D OTT (YEAR.

To run the gun in, the side ropes are hooked to the bolts at
the rear end of slide, and passed over g sheave carried on
the outer compressor-plates on the carriage, and by hauling
on the ropes the gun is run in. To run out, the side ropes
are hooked to the bolts on the fore end of slide there as for
runin.  The compressor is always to be eased before the side
ropes are hanled upon.

SECTRING GlEAR.

The slide is secured by means of flaps dropped over pivos
bolts fixed in the deck. The flaps are fixed %o the front and
rear of the slide. The carriage is secured to the slide b
clamping the compressor, and the gun is secured to the cap.
riage by clamping the elevating gear. The whole ig further
secured to the deck by the securing chains, which hook
over the cap-squares, and are shackled to bolts serewed into
the deck for that purpose. The chains are set taut by means
of a serew purchase.

Werent.
Cwt. qrs, Ibs.
Weight of carriage, complete ... .. 4 1 3
Weight of slide, complete - 5 0 18
Total ... - 9 1 21

Weightofgun, carriage, andslide, complete 17 1 91
In order to preserve the carriage and slide in working con-
dition, the axles, spindles, and pinion, and all bearings, must
be kept clear of clotted oil and rust, and be well Iubricated.
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Should the carriage have been stationary for any length of
time before practice is carried on, it should be run in and out,
and the compressor clamp-lever worked backwards and for-
wards while the carriage 1s in motion to clear away any excess
of rust that may have been formed.

INSTRUCTIONS AND DESCRIPTION OF 9-px.
R.B.L. GUN (5 CWT.)

The “A” tube is a solid ingot of steel, highly tempered, and
bored out to 2'6 inches in diameter, and is the full length of
the bore of the gun, viz., 6 ft. 3 in. It is then turned
down on the outside till the thickness of the tube varies from
“75 of an inch at the muzzle to 125 at the breech, having a
series of shoulders formed on the outside toform butts for the
coils and jackets to be set into. The breech end is then bored
out to 3'55 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 wad, and also to facilitate
loading.

The inner jacket is prepared of coiled steel to gauge, and
shrunk into position on the first shoulder on 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 1 inch thick,
except in line with trunnions and shoulder, and is 5-25 inches
long, and is recessed on the right side for the reception of the
trunnion-sight.
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The outer jacket is prepared of cojled steel to gange, ang
shrunk into position in front of the trunnion-ring, v’vhich
overlups the rear end for 25 of an inch, its front end bein,
turned down to nothing. It averages 1 inchin thickness, ang
is 1075 inches long. ’

The breech-coil is prepared of coiled steel, and shrunk into
position, being recessed at both ends. The frontrecess allows
the coil to overlap the inner Jacket 25 of an inch, and the
rear recess allows the breech-ring o be set into it for 25 of
an inch. Its thickness is 1'3 inch, and it is 11-12 inches in
length, the front and rear ends being rounded off.

The brecch-ring is a gun-metal casting, similar to 193-pr.,
but that it extends along the A’ tube for 325 inches, and
the front edge is set into the breech-coil 25 of an inch.

Remainder as for 124-pr., except rifling.

The gun is rifled with 16 flat grooves, at equal distances
apart, thusforming 16 grooves and 16 projections. The rifling
is spirally increasing from 1 turn in 100 calibres at the breech
to 1 turn in 35 at 3 inches from the muzzle, the remainder 1

in 35.

WErGHT.
Cwt. qus. 1bs.
Weight of carriage, complete ... . 203 2
Weight of slide 3 2 14
6 116

‘Weight of gun, carriage, and slide, complete 11 1 16
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OBTURATORS.

THE ELSWICK.

The system of obturation adopted for the Armstrong breech-
loading guns is known as the Elswick cup.

{1.) It consists of a steel cup, the rim or lip of which bears
against a copper seating let into & groove at the rear end of
the powder-chamber. This ring is made of tongh copper, and
is expanded into the groove, and bored to fit thecup by means

of special tools.

(2.} The back of the cup {or obturator) is flat, but rests on
+he curved face of the steel disc attached to the breech-block ;
when the pressure of the gas acts on the cup, it is bent over
he curved surface of the disc and expanded in circurnference,
Atting the copper seating, and thus preventing any escape of
zas to the rear.

{3.) The cup and disc are fxed to the breech-screw by the
vent-bolt; the cup is screwed on to the bolt, which isinserted
into the breech-screw and fixed with a nut and spring washer.

(4.) When it is required to replace the obturator-cup by
another, unserew the collar of the vent-bolt with the forked
key supplied for the purpose. Tn this case, care must be
taken to replace the disc with the engraved side next the
breech-screw.

(5.) The cup should be adjusted to bear against the shoulder
in the gun. This can be fested 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 force 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 tight-
ness ; but a limit of *2 inch either way should not be exceeded.
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(6.) With ordinary care, the cups and copper seati
not liable to injury, but should I1):116 edge POI% the itm?;ga::;
dentally getlbulrred or notched it should be replaced with g
sparc one; slight injuries to the edge of the cup can
blzz removed with a dead-smooth file, P generally

(7.) If the flat face of the ecup should, by repeated firing
lose its flatness and become hollow, so that the edge does 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 inserting, between the cup and disc, one of
the small copper discs supplied for the purpose. These dises
are of two thicknesses, to meet the different degrees of hollow-
ness. The disc between the cup and vent-bolt should be
recduced in thickness the same amount as the disc inserted
between the cup and the dise.

(8.) Occasionally a cup may crack 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 cupis 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 hasnot
been injured.

(9.) 1t 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 per-
fectly forced home into the groove than was accomplished at
proof. If the ordinary sized cup be used, under these circum-
stances, 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 without 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 re-
moved from the breech-screw and kept in a dry place, oiled
and free from rust. A lever is supplied to close and open the
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breech-serew should it be a little tight; there is also a claw
o the small end of the lever to start the needle-holder after
firing, if required.

THE DE BANGE.

In this system, a large mushroom-headed piece of steel is
feted to the breech-block, the stalk (or spindle) passing
through it. The mushroom-head fits the bore closely, and
berween it and the face of the breech-block on the stalk (or
spindle) is placed the pad; this is a ring of asbestos and
grease, enclosed in a canvas bag, and pressed into shape by
heavy hydraulic pressure.

Tt is held in its place by two plates (or discs) of block tin,
rrengthened by brass edging, which fit loosely over the
pindle, each edge of brass being split to take the form of a
spring. Small steel discs are supplied for backing up the
ped.  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, tightly fitting the bore, and
completely stopping all escape of gas to the rear.

The pad is sufficiently elastic to regain its shape on the
cessation of pressure; and any tendency vo stick hardly
efects the unlocking 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 with-
drawal of the breech-block. For this purpose, the locking-
lever is constructed so as to form a prize whereby the starting
is effected.

In the 6-inch gun, the centre of the mushroom is fitted
with a vent-bolt for the primer and a needle-holder, the same
as the other guns.

A strong spiral-spring is put on the spindle and adjusting
nuts, to set up with. M

wm
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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.

Nota.~When 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
ho removed and kept in siore, 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, &e., to the guns, and par-
tloular attension should be paid to the prevention of rust or grit accumu-
lating in the sight recesses, &c.

Thesights and other fittings should bekept clean, freefrom
grit, and oiled; the sliding-leaf and elevating-nut of the tan-
gent scales, as 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.

uring firing, the male and female screws of the breech must
be kept perfectly clean, free from dirt, and well greased with
a mixture of oil and tallow. It will be found convenient,
although not absolutely necessary, if the No. in charge of the
breech-screw runs over these surfaces with a piece of oily
waste after each round.
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The officer in charge of the gun must always see that the
safety-arrangement is in good working order, and that the
breech-screw handle and needle-holder are in their proper
position before firing. .

Care should be taken that-the edge of the obturator

attached to the breech-screw, and intended to prevent the
escape of any gas, is kept uninjured and free from burrs.
Should any burrs or notches be observed, the obturator
should be removed and replaced by apother one ; this opera-~
tion can be performed in a minute or two. Abrasions on the
edge of the injured cup can generally beremoved with a dead-
smooth file. The proper action of the obturator depends upon
the slightly convex form of the base upon which it rests.
Each time the gun is fired the flat underside of the obturator
is forced by the pressure of the gas to take the form of the
base, and the circumference is thereby expanded so as to
tighten against the ring of copper which surrounds it. If the
underside of the obturator should by continued firing partially
lose its flatness, and take a permanently hollow form, it may
be packed up by inserting beneath it one of the thin brass
discs provided for the purpose. These discs are of two thick-
nesses, to meet different degrees of hollowness.  Care should
be taken that the locking-lever bracket does not close against
the stop without the exercise of a moderate force. In pulling
the lock-lever down a toe-piece on it will lock into a slot
in the gun, and force the locking-lever bracket against the
stop. .
Tt may occasionally happen, after repeated firing, that the
copper seating for the obturator will become expanded. If
+this occurs, the cup may become injured, on account of its no¥
receiving sufficient support from the seating. With each gun,
two obturators, of somewhat larger diameter than the ordi-
pary size, are supplied ; and one of these must be substituted
when the copper is large enough to allow of its use.



PART III.

MAGAZINES.

Magazines.—Iron ships’ magazines, with their handing-
rooms and light-rooms, are builtasan iron tank or water-tight
compartment of }-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 sidesand crown. The flatis 2 inches and
1 inch respectively. The first lining is secured to wood quar-
tering 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 3 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
one and a half the diameter of the bore of the largest gun in
the ship.

Precautions necessary in a 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 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.
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“ Cerberus.”
FORE MAGAZIYE.

Will stow 135 full charges on Port side, and 153 reduced
charges on Starboard side. The Light-rooms are at each
end. :

AFTER 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.”
FORE MAGAZINE.

In this magazine are stowed the charges for the 10-inch
gun, 124-prs., and bursting charges for all shell in the ship.

The Starboard after rack stows 23 special corrugated cases,
containing 23 full charges for 10-inch gun; Starboard fore- -
most rack stows 17 special corrugated cases containing 25}
reduced charges for 10-inch gun. Port after rack stows 7 .
corrugated A cases, containing the bursting charges for all
shell in the ship; Port foremost rack stows 2 special corru-
gated cases, containing 2 full charges for 10-inch gun, and is
also the ready rack for 12} charges.

Under the lights at fore end of passage are stowed 8 cor-
rugated cases, containing 200 cartridges for the 124-pr. guns.

The 10-in: cartridge cases are hung from the crown of the
magazine.

Keys for powder cases are in brackets on the rack facing
the door.
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The flooding-cock is abaft the magazine hatch on upper
deck, the sea-cock is worked from inside the funnel casing.

The magazine is light from two light-boxes, side by side
on after part of lower deck, Port side; the bullseyes being in
the foremost bulkhead of magazine.

AFTER MAGAZINE.
In this magazine are stowed the charges for the 6-inch

n.

The after rack stows 8 special corrugated cases, containing
48 reduced charges for 6-inch gun; the Portrack stows 5 special
corrugated cases, containing 30 full charges for 6-inch gun.
Under the Port rack are stowed 2 special corrugated cases,
containing 12 reduced charges, and on the Starboard side is
stowed 2 special corrugated cases, containing 12 full charges
for the 6-inch gun. Total, 102 charges.

Cartridge cases are kept in Port rack.

Keys for powder cases are on Starboard bulkhead.

Flooding-cock is behind engine-room ladder; sea-cock in
engine-room.

This magazine is light from bullseye in foremost bulkhead.
Lamp is fitted in engine-room. .

Magazine men will always wear the slippers provided for
them, and kept in magazine,

“ Albert.”
FORE MAGAZINE.

Magazine.—The fore magazine is built of wood, and is a
watertight compartment, in direct communication with the
upper deck from a hatch and magazine door below. When -
the magazine is open, a fearmought screen is fitted to cover
the hatch on the upper deck, thropgh which the supply of

wder is received, the door being kept closed. -

Light-room.—The light-room is placed in the fore compart-
ment (lower deck), and is outside the magazine, giving light
through a bullseye into the passage of magazine. X
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Flooding.—The flooding arrangement is from a sea-cock to
the bottom of the magazine through a stop-cock, which is kept
locked (the key in charge of Commanding Officer), and fitted
on the upper deck.

Ventilation.—The magazine is ventilated from the upper
deck, through which the foul air escapes; itis also fitted with
one or two diaphragms of wire gauze, to prevent the fire pass-
ing down. The fore magazine is fitted with shelves and racks
to hold the powder cases, which are of corrugated metal, and
are special cases for the charges of the 8-inch gun of 100 lbs.,
and 65 lbs. of prismatic and pebble powder, made up in half-
charges, also the charges for the 9-pr. guns. The cases are
stowed so that all charges may be readily passed up.

Capacity.—34 corrugated A large metal cases, 13 charges
in each case: total, 51 full charges. 36 corrugated A large
metal cases, 1} charges in each case: total, 51 reduced charges.
4 corrugated metal cases, containing 200 9-pr. charges. 4 cor-
rugated metal cases, bursters of shell; 1 metal-lined %-case,
bursters of shell.

All cartridge cases, tackle, and screens are kept in the
handing-room. )

AFTER MAGAZINE,

Magazine.—The after magazine is constructed on the same
principle as the fore, except that the shell-room is in the same
compartment, but outside the magazine, which contains all
the charges for the 6-inch gun.

Light-room.—The light-box is placed outside, and is lit
from the engine-room, Port side.

Flooding.—The flooding arrangements are the same, and
are placed in the engine-room, in charge of the engineer.

Ventilation.—The same as fore magazine. .

Capacity.—7 corrugated metal cages, 6 charges in eachcasge:
total, 42 battering charges. 10 corrugated metal cases, 6
charges in each case: tﬁal, 60 full charges. 3 corrugated
met.ﬁ cages, bursters for shell,

i
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SHELL-ROOMS.

The shell-rooms are constructed on the same principle ag
the 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 hillets of wood, hollowed out
slightly for each projectile, this being used to separate them
from each other, so as to pass the slings round them for
raising. .

They 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.

“ Cerberus.”
FORE SHELL-ROOM.
The fore shell-room will hold 194 projectiles.

AFTER SHELL-ROOM.
The after shell-room will hold 167 projectiles.

[ ——

“ Victoriag;’
FORE SHELL-ROOM.

This shell-room is fitted with six well-racks and a platform,
and overhead are bolts, to which are hooked Martin’s patent
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pulleys, for working the projectiles, and on the platform is a
tramway, fitted with a transporting trolly, for moving the
projectiles under the square of the hatch, from where they are -
hoisted on deck by the shell-whip at the gun, The doorison :
the Starboard side; the lighting and flooding arrangements on
the Port side.

Lighting.—This shell-room is lighted from the light-box
placed in the gunner’s store-room, the bullseye being in the
Port bulkhead.

Flooding.—This shell-room is flooded through the same sea-
cock as the fore magazine, and the flooding-cock is on the
upper deck, on the Port side of the tower, and just abaft the
capstan; the pipe enters the shell-room on the Portside, down
in the after corner, close to the rack.

Stowage.——The projectiles are stowed in open well-racks,
with chocks between to admit of the slings being put round
them—>50 projectiles—as follows :— )

i Y |

g1 8% g 10 Pallier | 5 Seyment 8 Common
% 58 % Shell. i Shell. shell.
s )
%25 & ' I
“ I g2 ° 15 Palliser 5 Shrapnel 6 Cﬁ:}g{fon §
s Shell. Shell. 3 Case Shot. |&
I
'a .......

g a5 - >
] 4 < * Trolley on:

g 22 Tramway. : 4 wheels. :
= 0% 5 n S

2 C e s el £ 3
E B 4
& > & |

. On after bulkhead is fisted a shelf with four compartments,
in which are stowed 200 projectiles for 12}-pr. guns,

Keys for Fuze-hole Plugs and Rimer are kept in brackets, - ;
just inside the shell-room door.
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Men in Charqe.—It vequires three men, but can be worked
with two, as they have small-arm ammunition and fuzes to
supply; as well, also, the filled hoppers for the Nordenfelts

Swmall-arm Magazine is fitted with three open shelves zon
either side of passage :— ’

Looking to Starboard. Looking to Pore.

Nordenfelt hoppers, and 400 |! 600 rounds pistol.
rounds Nordenfelt. 1,200 rounds blank, for rifle,

800 rounds Nordenfelt. ;1,500 rounds, M.-H. rifle. .

2,000 rounds M.-H. rifle.
500 rounds blank, for rifle.

|
| 2,000 rounds, M.-H. rifle,
|

This ammunition is stowed in whole, half, and quarter MI,;
cases, and Mark V ammunition boxes; and on the bulkhead,
facing the door, are the keys for the cases.

Fuze Locker has two shelves, on which are stowed the
boxes containing the time and’ coneussion fuzes, with keys,
&c. These are flooded from shell-room.

Above the small-arm magazine and fuze-locker are two
store-rooms for gunners’ use, but are above the water-line, so
cannot be utilised for explosives.

AFTER SHELL-ROOM

Is built under the ward-room, and fitted with racks on
either side, in which are stowed 100 projectiles for the 6-inch

gun.

Flooding.—This shell-room is not fitted with separate
flooding arrangements, but is flooded over the after magazine
door sill as part of after magazine.
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Lighting.—This shell-room is light from light-box, fitted in
after part of passage. .

Keys, &c.—Fuze and plug-keys, with rimer, are kept i
prackets on after bulkbead.

“ Albert.”

FORE SHELL-ROOM.

The fore shell-room contains all the shell for the 8-inch gun,
and 9-pr. guns—100 rounds for each guo. The shell are sup-
plied by means of tackles and a travelling purchase to the
gun. Spare stores are also stowed in the fore shell-room.

AFTER SHELL-ROOM.

The after shell-room is in the same compartment as the
magazine, and contains the shell for the 6-inch gun, placed
in racks the same as the 8-inch shell, and contains 100 rounds
for 6-inch gun.

SMALL-ARM MAGAZINE.

The magazine for small-arm ammunition, fuzes, primers,
tubes, &c., is built on exactly the same principle as the
main magazine, and is just a space sufficiently large to stow
the required number of ammunition boxes and metal-lined
cases, which are kept in their places by battens on the shelves,
and is placed next to the fore shell-room.

All ammunition for machine: guns, Nordenfelt, &e., should
be kept in the small-arm magazine, or in & magazine built
specially for it.
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MANUFACTURE OF PROJECTILES.

COMMON SHELL.

Iron.—The quality of the iron mainly depends on the quan-
tity and condition of the carbon associated with it. ~The
various impuritics, such as sulphur, silicon, phosphorus, &e.
which are generally found in pig-iron, are more or less inju’-
rious. Sulphur is thought to diminish the strength, butis
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
it increases its fusibility and hardness, while silicon is said to
diminish its strength. Cast-iron generally contains from2 to
B per cent. of carbon.

The metal employed is melted in cupola furnaces.

About 1% ewt, of coke and 4 cwt. of chalk isused to 10 ewt.
of iron. The use of the chalk is to combine with the silica; if
it was omitted, the silica would combine with the iron and
cause o loss.

Moulding.~The material used is sand and coal-dust,
brought to the desired consistency by mixing green sand and
bum% sand in equal proportions, with 4 coal-dust added.

The shell are cast %ase down, as most strength is required
there to resist the shock of discharge.

Core.—The core is formed in cast-iron boxes, which repre-
sents the interior of the shell, but have an allowance made
for the shrinking of the metal. They are formed on perforated
fron spindles supported by small pegs of wood or cast-iron
rings, with arms nicked so as to break easily. Spunyarnis
wrapped round the spindle. Both yarn and pegs are charred
by the heat, and allows the core to break up readily and sepa-
rates 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.

Fuge-hole.—The shell has its nose cut to proper length, and
turned down to the proper curve. The fuze-hole is then bored
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out to proper size, tapped, and has a recessed groove cut at
the bottom. The gun-metal bush is then screwed in, and
violently jammed home to expand into the recessed groove.
It is then tapped with a screw thread, G.S. gauge, and coun-
tersunk to the depth of ‘2 inches.

Tutractor 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.

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 fize-hole to prevent the
_ lacquer filling up the threads of the proper bush), and imme-
diately poured out again.

Pressing.—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 undercub 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.

Stumped and Painted.—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 common shell is about 3 calibres in
length, with ogival head, 1} diameters radius, for studded
projectiles.

PALLISER PROJECTILES.

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 is
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
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bulge, and that none of the work should be wasted i
heating it.

Dron.~~Diflerent mixtures of Ridsdale and Cwmbran iron
have been used in combination with about 20 Per cent, pf
store scrap-iron for manufacturing these Projectiles, and singg
7, Projectiles have been cast of Iron consisting of olg gun ang -
shell iron.

Csting.—The projectiles are cast head downwards, go agto
ensure density and soundness there, The head is cast in an
iron chill or mould, in which, by virtue of the conductiy
pPower of the metal, the molten mass is rapidly solidified, a.ni
all, or nearly all, the carbon remains chemically combined
with the ivon, so that the head is composed of white iron,
The iron thus rendered white possesses generally the qualities
of ordinary white iron; that is, intenge hardness and crushing
strength and considerable brittleness.

It is necessary for the body of the projectile to have a hard
unyielding metal, though not quite so hard as, and more
tenacious than, the head. If the body was of goft metal, while
the hoad 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
fame 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 required. - The spindle has a cast-iron ring fixed to
its base, having vertica) grooves, and also horizontal steps
running round its exterior, in order t0 unite it firmly with the

and the base of the shell. When the core is finished, the box
is drawn asunder and the core removed. The projectiles
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remain in the mould until they are sufficiently set, for about
an hour. When the shells are sufficiently cooled, the core is
scraped out, and while hot they are lacquered internally, and
are tested by water pressure of 100lbs. to the square inch,
and the bases are carefully hammered all over with sharp-
pointed hammers to detect Haws.

The body is ground down to the final dimensions on a
revolving grindstone, as the metal is t00 hard to be turned.

The castiron 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-nut
oil and ground chalk), which are not interchangeable, is
screwed in.

Finally the shells are gauged and examined.

Marks.—On the base of a projectile will be found ““Palliser
shot” or <“Palliser shell,” also the calibre of the gun, and if
there are two guns of the same calibre the weightot 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
9 to 2% calibres in length, their heads struck with a radius of
1} diameters.

STUDLESS PROJECTILES.

Studless projectiles are manufactured in the same way as
the studded projectiles, except having no studs; and the base,
instead of being flat, is cast with undercut flutings on the
rounded base of the projectiles. The flutings somewhat
resemble a raised pattern of fluted and truncated willow
leaves, with sharp edges, the leaves pointing to the rear, and
is intercepted by two undercut rings, serving to still better
attach the gas-check to the projectile. The heads are struck
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with a radius of 2 diameters; they are marked on the base}
thus, ““R. A L. 10in.,” and date of casting.

Projectiles for R.B.L. guns are also studless projectiles, the -
gas-checks of which are formed by driving-rings, secured to
the body of the projectile near the base.

Shrapnel shell, the head is painted red.

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-ivon, 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 dise. The
wood head is bored out to contain a tin socket, fitting round
the iron tube of the body, and holding a gun-metal bush of
G.8. gauge.

Shrapnel shell are for use against boats and bodies of men
exposed. The 64-pr., from 300 yards up to the range of
the 15-sec. fuze; 7-inch and heavier natures, from 700 yards
to the limit of the 15-sec. fuze; smaller guns, from 300 to
3,000 yards.
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Primers for Shrapnel Shell consist of gun-metal cylinders,
open at the bottom and closed at the top, baving a conical-
shaped cup at the head. At the bottom there are three fire-
holes situated, in the form of a triangle; it is threaded on the
exterior for screwing it into the socket or tube. It has a
recess cutacross the top for the screwdriver to place it in the
shell. The interior is filled with I..C. powder; the bottom is
closed with a disc of shalloon.

SEGMENT SHELL.

Segment shell consists of a cast-iron shell or jacket, lined
with cast-iron segments, a cylindrical space being left in the
centre to contain the bursting charge, with lead run in round
the segments to bind them together. The segments stand on
a loose disc of cast-iron at the bottom.

Segment shell are used against hoats and bodies of men
exposed beyond the range of case shot, :

CASE SHOT.

Consists of an envelope of tinned iron, with fringed ends,
formed into a cylinder and riveted together. An iron disc or
bottom is secured to the lower fringe, which is turned in, rest-
Ing on whick is a wrought-iron dise, loose, On this disc stands
a lining of three wrought-iron segments; within are placed
sand shot of 8oz. weight, packed in a mixture of half clay and
half sand, and covercd with an iron top, fringed and soldered
down, to which handles are fixed for convenience of carrying.
The segments are to prevent Injury to the rifling of the bore
of the gun during its Dbassage through, .

Case shot is essentially a close-quarter projectile, for firing
against men exposed and boats at short distances, and may
be used from Woolwich guns up to 700 yards, 64-prs, and
below up to 300 yards,

As a general rule, the same elevation is required as that
given for common shell. When battering charges are used
up to 450 yards, double shotting is the most effective.

N
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INSTRUCTIONS FOR FILLING SHELL.

The following instructions for filling shell apply in all cages
with these exceptions :— ’

1. The common shell for 10-inch R.B.L. gun and 6-inch
Vavasseur is the only common shell in use in the
Naval Forces of Victoria that is filled from the bage,
All others are filled through the fuze-hole in the
usual manner.

2. No bags are used in filling shell for the small guns,
the 13-pr. and 9-pr. R.B.L.

CoMmox SHEELL.

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
olock is 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 unserews 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; cavefully 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 operafion of
filling; then withdraw the rod, and insert the funnel in the
neck of the bag, pressing the funnel well down into the plug-
bole; pass the f?lling-rod down through the funnel, and
gra.duagly pour in two or three pounds of powder; take out
the funnel and rod, lift up the bag, and jerk i, so 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 continue the
filling, The filling-rod should be moved up and down while
ouring in the powder to facilitate its passage through the
unnel, the powder in the shell being tamped on at the same
time. The use of a large mallet against the side of the shell
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(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 super-
fluous 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 preparation 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
flush 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 means of the
large diaphragm shrapnel screwdriver screw it tightly into
the tube; then screw in the fuze-hole plug.

Note.—The bursting charge for B.L. gun shrapnel, with the exception of
the 10-inch, is in the head.

*A very much Jarger bursting charge can be got into any shell by
mixing F.G. with the usual L.G. powder, or by filling with pebble, and the
interstices between the pebbles with F.Q. powder.

N2
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CHILLED SmrLr.

An order, of 3lst July, 1885, states—The use of bursti
oharges with Palliser shell will be discontinued, Bursting
oharges will be removed from filled Palliser shells in store
but charges already in shells of this description in charge of
the Roy:ﬁ Navy or Royal Artillery will remain undisturbed,
unless special orders arc given fo the contrary, until the
shells are returned to store, when they will be emptied. Pal-
liser shells tomporarily lodged in Ordnance Store charge
during the refit of a vessel will also be emptied.

Bags, serge, burster, Palliser shell will be considered obso-
lete, and will be dealt with accordingly.

An order, of 12th March, 1886, states—Bursting charges
for Palliser shells having been abolished, those projectiles
when empty will be tormed **shot,” and will have their white

oints Ea.inted black. Those filled and in charge of the
%oyal Navy or Royal Artillery will be termed *‘shell” until
emptied. )

Old-pattern Palliser shot, the manufactuve of which has
been discontinued, will as far as practicable be issued and used
up firet; then the shot which have been hitherto described as
shell, before those of later manufacture.
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GAS-CHECKS.

Gas-checks are circular discs of copper of the same dia-
meter 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 useis 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 to
be eaten away by erosion, forming very irregular grooves.

Fixixe Gas-cBECKS WiTH Prug axp NouT.

Unscrew the nut and remove it; then apply the *“ wrench
removing-plug ” to the gas-check plug, and screw it well up
in the direction of the arrow, to ensure its being well home.

When unscrewing the nut, if there is any tendency for the
plug to unscrew also, the “wrench removing-plug” shounld
be applied to the head of the plug, and turned in the direc-
tion of the arrow, at the same time as the nut is being turned
in the opposite direction. Place the gas-check on the base of
the projectile, with the concave 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 IT. gas-check, 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 before
screwing the plug home.

PROTECTILES FITTED WITH (rAS-CHECKS ROTATING
WITHOUT PLUGS.

These gas-checks are automatic, and become fixed to the
projectile 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, 50 as to make an indent
at two or three points on that part which surrourds the neck
of the projection on the base of the projectile.

All gas-checks are marked, either by stamping or in cast-
ing, with the nature of ordnance they are to be used with.




GUNPOWDER

. Remains practically as the only agent for propulsion of pro.
jectiles. For all other purposes of explosion it may be said
to be superseded by gun-cotton and dynamite.

It is an intimate mechanical mixture of—

Saltpetre, 75 parts.
Charcoal, 15
Sulphur, 10. ,

1\The exploding temperature of gunpowder is about 600°
Fahr.

It is possible, but it is very difficult, to explode gunpowder
by concussion.

Experiment has shown that the larger descriptions (Prism,
P2, P) can be cxploded by the impact of a bullet having a
velocity of 600 feet per second. :

Guupowder possesses the quality of standing climate well,

It should never be allowed in direct contact with metal, as

if there is the least damp the saltpetre will attack and corrode
the metal.

The physical properties influencing its behaviour when
fired are—

32

Density,
Hardness,

Size of grain,
Shape 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 results in the use
of slower-burning powders. By using prismatic and cocoa-

prismatic powder, we are able to give greater charges without
increasing the strain on the gun.

e

e e e e e -
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Althongh it is very necessary to employ (comparatively)
very slow-burning powder for the heavier guns, if is equally
important to use a quick powder for the smaller bores, because
the projectiles of the latter move away so readily. The best
way to impart speed to a heavy carriage is to pull or push for
some considerable time, but a cricket ball, which offers but
little resistance to motion, must be struck quickly if it is
wished to give it a high velocity.

By a combination of air-spacing to 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 awell-sustained pres-
sure during all the time 1t passes down the bore, and it leaves
the muzzle with a very high velocity, ranging far and accu-
rately.

Recent experiments with later powders, such as cocoa-pris-
matic, 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 maximum strain to the piece.
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MAKING AND FILLING CARTRIDGES
FOR M.L.R. GUNS AND B.L.R. GUNS.

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, &c., aud with lines for the
hoops and seams.  All marking on cartridges will be dons
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 exception, viz., the 7-pr. M.L. cartridges, the
edges of which will overlap 1 inch, and will have two rows 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. )

Filling Cortridges.—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 a‘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 alveady passed

i
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-nrough the loop from underneath. Pass the single end to
sre side of, and under, the loop, then draw the hoop tight,
-cd 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
or the hooping being thus secured; the centre hoop is secured
first, and then alternately until completed.

Filting Cartridgeswith 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
sillk 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 car-
tridge bag, leaving the latter closely round the prisms. The
cartridge is sewn to the exact shape of the built-up prisms.

Tn each end a hole is fitted with open net-work, and these
holes have a small piece 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, when in
axial vent gun, is detached before loading.

Cartridges are distinguished from each other by bein,
marked, with printer’s ink, the calibre of the gun intende
for, the weight of the charge, and the nature of the powder.
Tt is marked P. if pebble powder; R.L.G. if rifie large grain.

Thus—10 inch M.L., 70lbs. P,
10 inch M.L., 60lbs. 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.L.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.
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FUZES.

T'uzes are classed nnder two heads:—
1. Time.
2. Percussion.

Time Forzes.

Time Fuzes, when wsed.—Where the distance is aceurately
known, and it is desired to burst the shell in the air, time
fuzes are the best to use.

This is the cuse when firing shrapnel at bodies of men or
boats, as owing to the construction of the shell the bullets
retain their direction, and to obtain the best effect the shell
ghould be burst in the air some distance in front of the
object.

When fiving against unarmoured ships or fortifications, or
where the distance ig not accurately known, percussion fuzes
should be used.

Disadvantages.—As regards the use of time fuzes, the fol-
lowing disadvantages are incurred :—

1. The distance must be known or the effect of the shell is
grequently lost, either from bursting too soon or from a blind
nze,

2. The same effect may be produced by irregularity of
burning, owing to deterioration in the fuze or atmospheric
conditions.

3. They require fitting.

Advantages of Metal Fuzes.—The plan introduced with the
Armstrong shell of always using a percussion fuze in the
ghell, so that in the event of failure in the time fuze the per-
cussion fuze would act, has been further developed by the
improvement and introduction of time and combination
fuzes.

Taking into consideration the chances of failure of a wood
time fuze, the value of the projectile with which it is em-
ployed, and the small number used in time of peace, it is
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probable that the use of a metal fuze would be in reality more
economical, and metal time fuzes can be fitted up to the
moment of loading. #

For the condition of sea service, no time fuze can be con=.
sidered efficient which cannot be fitted on the gun deck ; and
to be able to do this with common shell, containing a large
bursting charge, it is necessary for safety that the fuze should
be of such a nature that it can be fitted without removing it
from the shell.

Disadvantages of Wood Fuzes.—With wood time fuzes no
one at the gun can see whether the fuze is correctly fitted;
once fitted 1t cannot be altered, unless for a shorter distance.

The result of these disadvantages is, that unless the range
is known beforehand and is not likely to alter, wood time fuzes
could never be used with common shell from heavy guns in
ships, as the time required to fit, and pass up from below, a
broadside of shell would be considerable, and once fitted they
cannot be altered without passing them below, as it wounld
not be safe to open them on the gun-deck.

Woop True Fuzes.

Seasoned beech-wood is used as the material of the body,
which is made conical, this shape having an advantage over
the cylindrical form, as thers is less risk of the fuze setting
into the shell on the shock of firing, and they are more easily
inserted.

Chamnnels.—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
except the 20-second (now obsolete).

They are essential in fuzes for shrapnel shell, where the
bursting charge is not immediately surrounding the fuze, and
consequently a strong flash is required; they also would be
necessary 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
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fuze reading to tenths of inches of fuze-compositi
dismeter of cach side hole being '125". By thI; Egiog% t%g
owder-channels we are, therefore, enabled to graduate the
uze just twice as finely as we could do with one powder-
chaunel; and in tho 15-second, for similar reasons, there are
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 time fuzes the last hole in the row is bored through
into the composition, to ensure the action of the fuze when
fixed in the shell without preparation.

Trnition.—Wood time fuzes with M. L. guns should not be
unca;;ped till the shell is placed in the bore. The heads are
closed, otherwise they would burn much quicker on account
of the pressurc of the air, and would be more likely to be
extinguished on graze.

In M.L. guns the fuzeis ignited by the flash of discharge.

In B.L. guns by a detonating arrangement in the head of
the fuze.

In all wood time fuzes, a small hole is bored in the top of
the fuge-composition; this renders ignition more certain.

. The channel containing the fuze-composition has a paper
lining, as in hot climates the wood was found to shrink.

Time of Burning.—Fuze-composition burns at the rate of

about 1 inch in 5 seconds; mealed powder at the rate of
1 inch in 2} seconds, twice as fast as fuze-composition.

Merarn Tive Fozes.

Advantages.—There are several patterns of these fuzes, but
they differ only in size and time of burning. They have been
much improved of late, and are fast superseding wood time
fuzes, and have several important 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 in-
spection, so that the officer or No. I of a gun can see that
they are correct; they can also be fitted at the gun. Thisis
of great importance, especially with shrapnel shells.
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-There are three sizes of these fuzes, viz., large, medium,
and small ; also, ‘““medium time and percussion,” known as
combination fuzes.

‘“ PERCUSSION” FUzES. i

There are three kinds of percussion fuzes used in the Naval

Service—
1. The Naval Concussion.
2. Pettman’s General Service.
3. R.L. (Royal Laboratory).

Use.—Percussion fuzes are employed in shells intended to
act against solid obstacles, such as wooden ships, earthworks,
brick or stone walls, buildings, &ec., and they are also used
in shells against boats or troops in the field.

On Graze.—For the first purpose it is desirable that the fuze
should act on graze and almost instantaneously, as otherwise
the shell has time to rise to a considerable height before
bursting, and thus its effect is diminished.

- This action is secured in the naval concussion, R.L., and
combination fuzes.

This nature of fuze is necessary to develop the effect of
segment shell when used against men exposed, and good
results are obtained from shrapnel shell at moderate dis-
tances, but where the range is known time fuzes are more
effective.

Fuzes of this class are useful in firing trial shells to ascer-
tain 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.

For the second purpose it is desirable that the fuze should
only act on direct impact, and a very instantaneous action is
not required. The G.8. fuze is specially designed to act on
direct impact.

Preserving.—Cap-composition is used for the detonators of
Tuzes, as experience has proved that when properly protected,
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pressed, and varnished, it resists climate well. Usually this
consists of about 3% grains of fulminate of mercury.

Conical Screw,—All percussion fuzes are tapped with a
screw-thread, to fit into the fuze-hole of the shell. A fuze
having its serewed portion conical, can be serewed home much
more rapidly than any other form, as the fuze will enter some
distance into the fuze-hole before the screw takes.

There isno necessity for a shoulder, as the fuze cannot be
screwed too far home,

A great advantage of percussion fuzes is that they require
no preparation beyond withdrawing the safety-pins in those
which act on graze.

The following are the fuzes used at present in the Vie-

torian Naval Forces :—

FUZE TABLE.
Fuze. ' Nature of Shell, &ec. Guns.
Armstrong’s, Common Shrapnel and Segment Shells
large, Time } 6-inch to 10-1i3nch ¢ ’ } B.LE
ﬁuﬁp, sm%l_l Ditto, 9-pr. to 6-inch | BLE.
zr:gllcl::)n éhns‘f Common Shrapnel and Segment, from {-inch | B.L.R.
sion to 12-inch, inclusive T
Small, Time
and Ooncus-} Ditto B.L.R.
sion
{| Common and Shrapnel, 9-pr. and 7-pr. M.L.R.
R.L. Common Shrapnel and Segment, 6-inch and | B.L.R
. . z below ‘ e
Direct Action, Connpon Double and Shrapnel, 64-pr. to -
Large Naval, 12-inch. except when loaded with hy- 'UMLL.R.
Concussion draulic power |
Bolt, Percus- Common Shrapnel and Segment, 5-inch to
D;loré Aok 10-inch, inclusive ’ } B.L.R.
irect Action
Small Naval, Common Shrapnel and Segment, 4-inch !
Concussion and above, when fired with charge of B.L.R.
Bolt, Percus- 12 Ibs. of powder !
. sion i
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TFuze TABLE—continued.
Fuze. Nature of Shell, &e. Guns,
Pettman’s G.S. | Common Shell, 64-pr. and upwards M.L.R.

Wood, Time,

Common and Shrapnel, except 9-inch, when
withott De. ’ g | LR

15 seconds,
using Gag Checks

tonator
Rl C d Shrapnel, 9-inch, wh
Waod, Time OMNIoN an rapnel, 9-inch, when using
with Deto- Gas Checks ’ ’ ° } M.L.R.
nator

DESCRIPTION OF FUZES.
S1r WILLIAM ARMSTRONG'S LARGE TIME FUZE.

The principal parts of thisfuze 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.8. gauge and
pitch (14 threads to an inch), and is hollowed out for fhe re-
ception of the magazine or blowing chamber, which contains
a small bagof 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 made in 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 a
groove round the upper part of the body of the fnze, and burns
at the rate of 1 inch in 26 seconds, and can only burn in one
direction, from left to vight.
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The top of the fuze is hollowed out, and containsg 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 & small bag of F.G, powder, which
conununicates with a groove of pressed mealed powder round
the interior, and marked on the outsidé with an arrow /\.
"T'his groove is connected hy a vertical fire-hole with the
magazine or blowing chamber, and primed with mealed
powder, pierced.

The collar is kept in its place by a nut which screws on to
the neck, and fitted to take the Armstrong key, and the body
has o small hole on the outside for serewing the fuze into the
shell, and also & mark which shows the commencement of the
composition,

The fuze is ignited by means of the thimble and pellet (or
hammer) madeof gun-metal, and fitted to screw into the top
of the fuze.

The ;}e‘llet (or hammer) is a hollow cylinder, containing cap-
composition upd mealed powder, and is kept in position by @
brass suspending wire passing through the thimble and pellet.

'{‘he_thuuble.is lgollowed out for the reception of the pellet.
Itis piereed with four fire-holes, is threaded at the bottom to
Bcrew into the nut, and has a groove cut for the ends of the
suspending wire.

The thimble und pellet is not to be screwed into the fuze
unt‘xl it has Ifeeu fitted, and at the moment of loading.
ke'l‘h"“fll‘l'é is set by loosening the nut with the Armstrong

dvgi'r : l“l : <£llxlllll'g-tll,(} collar #ill the arrow head cuts the

“ired length of fuze composition, as shown by the gradua-

Xions on the outside of the fuze, The fuze may be set to -

Bralf-tenths if reruired.

Aetion~—0n the shock of disch i ire i
. arge the suspending wire is
:}marffd. and the detonating composition in thle pelle% strikes
1e needle point, which ignites the fuze. The flame passes to



ruzZes. 108

the fuze-composition by the channel of guick-match, and
burns round to where the arrow is set, when the fiash com-
municates 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 T.G. powder and bottom pellet of powder, blows out
the brass dise, and ignites the bursting charge of the shell.

Notx.—Great care is 1o be taken, after the thimble and pellet is serewed
in, that the shell is not dropped, particularly on its bage.

Supply.—Each fuze is supplied wrapped in waterproof
paper, in o 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
fuz?s, in"tin boxes painted drab, and marked, ¢ Thimbles and
Pellets.

Fuze, Time, SMaLL,

This fuze is similar in construction to the large fuze, but is
smaller, and is graduated in inches and tenths up to 4 inches
of fuze-composition, which burns at rest 7'6 seconds. The
bottom plug is not filled with F.G. powder, but closed by a
thin disc of brass only.

The action is the same as the large time fuze. The thimbles
and pellets are smaller. They are supplied the same as the
large fuze, and marked ‘‘Fuze, Time, Small.”

Fuze, Time axD CoNCUSSION.  ARMSTRONG, MEDIUM.
Mark 1

This fuze is a combination fuze, and graduated to 5 inches,
and burns about 111 secouds. The time arrangement is the
same as the large time fuze. The concussion arrangement is
contained in the bottom part of the fuze. It consists of a
white -metal pellet or hammer, containing 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 divided, so0 as to be

0

®



154 FUZES,

free to expand. The pellet is hollowed out to receive the
* detonator and a pellet of mealed powder, pierced, The detea
nator is kept in position by the edges of the pellet heing
turned down over it. The upper part of the pellet hag 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 fitbed 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 g -
serew plug, and a thin brass dise. :
The action of time arrangement is the same as in the large
fuze. ,
The action of concussion arrangement is as follows:—Qpn
the shock of discharge, the guard sets back the brags ring
over the projecting rim of the pellet or shears it off, and the
feather edge is 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 gnard fly -
forward, the detonating composition comes in contact with
the needle point, and igniting the flame passes to the pellet of
mealed powder, blows out the dise, and ignites the bursting-
charge of the shell. s
If it is required as a percussion fuze only, thimble and :
ellet are not required ; the arrow on the collar must be set -
Eetween the zero point and the extreme length of fuze-com-:
position, care being taken that it is not set too near the zerg .
point, to avoid premature explosion.
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 II. Medium pattern.” -

Y,

Foze, COMBINATION, SMALL.

This fuze is similar to the medium pattern, and is gradu:
ated 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,” :
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Fuzr, Percussion. Marx II. R.L,

The body of the fuze is of gun-metal, with a projecting

rim, and is tapped with the G.S. pitch and on 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 thé head, and projecting down-
ward, is placed = steel needle, Inside the bodyisa 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.

I’.)[’he 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
gecured in the top by the metal of the pellet being spun
over it.

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 or brass dise 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 dise. When the
shell is rammed home the pellet sets back and closes the
safety-pin hole, and prevents ]{rema.ture explosion.

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 remain in the bottom of the fuze during flight.
On graze or impact they fly forward, the cap strikes the
needle point and ignites the 2composition, the flash passes

k o
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throuﬁh the fire-holes and fpellet; and blows out the brass disg:
into the bursting charge of the ghell, b

The safety-pin is withdrawn with B.L. guns just before
entering the shell in the gun, and with M.L. guns after the
shell is entered in the gun. :

This fuze is principally used in field service, but also in the;:
Navy for all guns up to 80-pr., M.L. or B.L., with common
shrapnel, and segment shells.

. Navar Concussion Fuze. ‘
i This fuze is made of gun-metal; the principal parts are—
the body, top plug, needle, guard ball, metal guard and pellet,
suspending wire, and safety-pin,

The body is conical, and tapped with a screw to take the
G 8. fuze-hole to within half-an-inch of the hottom, which is
left plain, with a hole for the safety-pin; it is slightly hol-
loweg out on the inside to allow sufficient play for the guard
ball; the bottom is solid, with a fire-hole in the centre primed,;
with mealed powder and pierced and closed with a thin dise
¢ of brass, :
{ Tho top of the fuze is closed with a screw plug, counter-

sunk, having a steel needle in the centre projecting down-
ward from the interior, and on top a slot to take the Arm-.
strong key. The needle is protected by s small brass ball |
(dome-shaped), hollowed out in the centre, and resting on th
metal guard or pollet. .
The guard is of gun-metal, and is hollowed out at the lower
part bo take the pellet, and is recessed on 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,
he guavd heg a projecting neck, which is cupped out for the:

tion of the detonator, which is similar to the R.L. fuze

18 primed: ; ’
e pell also of
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part, with a feather edge, which sets up into the recess in the
fuard, the pellet resting on a paper disc in the bottom of the
uze:

The safety-pin is of brass, and pasges through the side of
the fuze a,ncf 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 of ring is forced into the recess of* the guard, lockin
theni both together; the guard ball falls off its supports, an
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
dise in the bottom of the fuze into the bursting charge of the
shell:. The safety-pin is removed before screwing the fuze
into the shell. - L :
_ Supply.—Bach fuze is in brown paper, 20 fuzes in a tin'box;
painted drab, hermetically sealed. ‘

PrETMAN’S PEROUSSION GS Marz II.

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 ball, and steady
plug-are made of gun-metal; the plain ballis made of brass,
and the suspending wire of copper. T
- The body is conical, tapped throughout with a screw, to take
the Gleneral Service fiize-hole; it is about *2 thick, a "sb‘ronlg
case being essential toresist the shock of heavy discharge. ' It
is alightly hollowed out in the centre of the interior, to allow
* sufficient play to the detonating ball, and is alsc 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. :
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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 composition is pressed into the recess, and is
covered over by a thin copper washer and lacquered.

The detonating ball is roughed by a nmmber of vertical
grooves, and has a deep horizontal groove near the centre.
Theke grooves retain the composition with which the ball is
coated, and also render ignition certain when the ball strikes
against the body. At the top of the ball is a eylindrical pro-
jection, which fits into the steady plug, and abt the bottom is
a smaller rounded-off projection which fits the cone plug.
Over the composition is a layer of thin gut, then two thick-
nesses of thin silk, 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 sen-
sitiveness 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 detomating ball. The
hottom 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, and pierced near the base for the
suspending wire, and closed at the hottorm by a small card-
board disc.

The lead cup is a hollow cylinder, having a flange on the
head to fit the recess on the cone plug.
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The fuze is protected from damp by the top plug and
bottom disc being covered with cement. It is specially
designed to act ou impact, not on graze; it will not explode
on & 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 Jower part of the body of the fuze, the tube of
‘the cone plug is forced through the fire-hole in the bottom of
the fuze, and kept in that position by the crushed lead cup;
the steady plug also falls a distance equal to the height of the
lead cup before being crushed towards the bottom of the fuze.
The rotation of the shell disengages the detonating ball from
its supports, and it restsin the body of the fuze. On the shell
striking a hard substance, the ball is thrown forward with
great force, and the detonating composition 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, ignites 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 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 against 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 cone 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.
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Bour Prroussion Fuzr,

The bolt percussion fuze consists of the following parte;
Body, pellet, copper cover, grard, bolt, split pin, hottem
lug and safety pin. ;
The body is of gun-metal, and has a steel needle fixed in tha

centre of the head, and a slot on one side for the bolt to slids:

in. .
The bolt projects into the interior between the pellet ang
top of the hody, and {skept in that position by the brass splits :
pin which passes through a hole in it, and on each side of g
“shearing wire fixed across the hole. The guard and pellet are
both of gun-metal. The copper cover in form of a tube fitg
over the pellet, the upper edge being bent inwards so as tg”
rest on the top of it; the lower edge being cut into wingg
and bent outwards so as to support the guard. The pelles
has o eopper cap in the top, the detonating composition being
covered with a 005 in. brass disc, and a powder pellet in the -
lower part, with a fire-hole connecting them. The bottom of
the bogy 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 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. 0

Drzer AcrioN PErovssioNy Fuozk.

- “"Phiis fuze, which was introduced into the Navy as a tems:
porary measure, in consequence of the failure of Pettman G.8;.
fuzes at Alexandria, differs from all other description of per-"
cussion fuze, in being intended to fire by = single direct blow.
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In all other percussion fuzes, the fuze isfirst “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, asingle blow on the head is sufficient to ignite it.

Tt is not probable that this fuze will be long retained in the
Navy; but, in the meantime, the greabest precautions are
necessary in dealing with if.

The parts of the fuze are—The body, having a division in
the centre through which nine fire-holes convey the flame
from the detonator on the top of the division to the blowing-
charge undeérneath.

The needle dise, of thin copper, carrying a steel needle (&
striker).

This disc is secured between two screw plugs in the upper
part of the body, and is just above the detonator on the divi-
sion in the centre of the body.

The head of the fuze is covered by a cap, and the bottom
closed by & plug with holes in it The fuze 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 detona-
ting composition, which fires and ignites the blowing-charge.

Navar ConcussioN, LARGE.

This fuze is similar in construction to the smaller naval
concussion, except that it is much longer, and has & blowing-
chamber filled with fine-grain powder.

15-sEcoNDp Woon Time Fuze

As metal time fuzes are fast superseding wood time fuzes,
the 15-second will be described, which is the latest pattern
for M.L. and B.L. guns.

The body of the fuze is made of beech wood, and conical in
shape, and resembles the 9-second and 5-second fuzes. It has
the composition channel in the centre of the fuze, driven with
97 of glow-burning composition (1 inch in 74 seconds). Above
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this is a *75” pellet of mealed powder, having a hole bored

its centre to a depth of '55°. There are six powder Ch&gn?e‘f;
connected at the bottom by qﬁnck-nmtch placed in an &D.nula,x’-
groove, and pressed into the bottom of each channel,

The bottom hole of one channel is Dored through, ang
threaded with quick-match; the paper scale on the exterior
gives intervals of % seconds and % seconds of time. This fuze
burns at vest about 15 seconds; when fired from rifleq gung
13 to 14 seconds only. )

The upper part of the composition-hove is closed by a meta]
plug, screwed permanently into it, flush with the top of the
tuze. From the centre of this plug projects downwardy 4
copper pin, round which are looped small pieces of quick-
matel, 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 guick-match is laid in a groove round the head of 5 fuge,

and is covered with, first, a tape band, then a stripof thin sheet
copper, which iy covered with another strip of tape, one end of
the copper band on either side being left exposed and loose,

Action.—The tape and copper band is stripped off on load.
ing. The flash of discharge ignites the quick-match, and the
flame passing through the escape holes sets fire to the fuge.
composition, which burns down until it reaches the hole that
has been bored into, when the flame ignites the powderin the
powder channels, and fires the bursting charge of the shell,

This fuze has & white paper covering and a black head, and
is marked spirally, from 1 to 30, in half-tenths of fuze, corre-
sponding to quarter-seconds of time.

15-sxconDp Tive Fuze witm DETONATOR.

This fuze is similar to the M. L, fuze, but has a detonating
arrangement in the head, and is used from M.L. guns with
gas-checks, or from B.L. guns.

Fitting Fuzes.—Wood time fuzes ave prepared for any de-
{ sived range by boring into the required side hole for the
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length of fuze-composition. A hook-borer is used, and when
using it place the fuze in the hook, in the proper positicn for
boring the required hole, enter the bit into the side hole and
gcrew 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 is given.

* Wood time fuzes may be bored into at any hole irrespec-
tive of the projectile in which they are used.

MeraL Time Fuzes.

Fitting Fuzes.—These fuzes may be prepared for the desired
range after they have been screwed into the shell.

Toosen 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 ab the
same time; then tighten the nut with the key.

Should the fuze be vemoved from the shell, the arrow
ghould Dbe set at the blank space before it is returned.

Fixive Fuozes.

Wood Time Fuzes, M.L. Guns.—Wood time fuzes are fixed
in the fuze-hole by screwing the fuze round by hand until ib
is held firmly in the fuze-hole, or by a smart blow with a
piece of wood, taking care not to split 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.

B.L. Guns.—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.
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Metal Fuzes.—These fuzes are screwed firmly do .
the Armstrong key, after the plug is removed,ythexlﬁi;';lth
and pellet being screwed in at the moment of loading_

@.8. Fuze.—These require no preparation; they aye g :
serewed firmly into the fuze-hole by means gf ti:lrﬁgl}’u
Should there be any difficulty in extracting a percussion fu
‘the shell should be either fired away or thrown overboard,

R.L, Fuze.—These fuzes require no preparation except the
removal of the safely-pin; they are screwed firmly into ths
shell by means of the key. The safety-pin is nof to be ye,
moved until the moment of loading. S

Naval Concussion Fuze.—In these fuzes the safety-pin iy
withdrawn, before the fuze is serewed into the shell, by the,
tape band round the lower part.

L
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FRICTION-TUBES,

Quill 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, short quill friction-tubes, and copper friction-tubes,
with wire loop.

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 isthen
filled with gunpowder and clay, and closed with shellac-putty,
to ;l){rotect the composition from damp. The head of the tube :
is 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, and is used for guns from the 64-pr.
and all above. This tube will strike fire through two thick-
nesses of serge, when in & vent, at a distance of 21 inches.

The short tube is 2% inches long, and is used for guns below
the 64-pr., and is also used for the signal-rocket tube, and
with life-buoy portfires. It will strike five, as above, at a
distance of 14 inches.

Copper tubes are 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 prevent
them from flying about, which hag been found dangerous on
the explosion of the gun when used without it. It will strike
fire, as before mentioned, at & 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.

Quill tubes are packed on their sides, copper tubes on their

ends. In the cylinder for copper tubes a loop is formed by &
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corrugated strip of tin, soldered round ihe inside, f
rack for each tuhe.

All friction-tubes are stored in the gunner’s
2 locker lined with metal, and fitted with a loc
security.

orming 2

store-room, in
k and key for

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 fres the priming, which consists of twg
pellets of fine-grain powder, with a sk space beiween
them. The anvil contains a Little dust gun-cotton, to facilitate
ignition.

The electrical primer is similar in outer form to the me-
chanical, but the priming is fired by the incundescence of a
platinum wire, which passes through a small g zantity of gun-
cotton at the rear of the priming.

Two insulated copper wires are passed through a small
channel in the base of the primer-case; and are soldered to
two base plugs inserted in o cylinder of ebonite, fitting the
interior.

A fine platinum wire is soldered across the heads of thes
brass plugs, and when the electric CUrTEnT passes tl
this wire it is heated sufficiently to ignite the gun-cotion sur-
rounding it, and thus fires the priming of gurvowder,

e
h
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SIGNAL ROCKETS.

he case is made of thick brown paper, Tollel up i
ovlinder: the rocket composition is driven by b
conical former, which is afterwards removed. &
cuse is arzached to the head, terminating in a

o3 pellers of cugx;;;oﬁtian. whichk, when
A7 <he borromw of the pellet-case is ¢

e

oo the rocker attaining irs highest position

separated from the composition by cuy ur
ca top of it A hole is plerced t shoto allw the
sellet-case from DI

rotoe bLase, and

o
by
&
=]
o
&
- by
-

Le

. by 27t Bin

ick at its side, a roued tube of &
to take © emalnder of the

its interior.

The two tubes are joined together Ly &
the oppesite ends of a widdle plece of
$i. 2. lonu, 1o which both are riveted.
+he Anished tube being it Sin., and
The mietal at the mouth of the
he opposite end is a groumd-spike.

£ 3

in the close portion of the
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3;}‘ a A:J;A:x.klj:
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T the projection (ot
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and place it in position ; enter the friction-tube, loop over the
stud, hinged-piece put over ang trigger hooked, place it in g
vertical position, see all clear overhead, and then fire,

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.

To fire them by hand, attach the stick to the rocket ang
straighten out the tail ; remove the paper cap at the bottom,
and hold the rocket over g, piece of slow match, a light, or a
portfire, with the tail clear. ~ A stick with rope tail is attached
to the rocket when firing them by hand.

Rocket composition : saltpetre, sulphur, and dogwood-char-
coal.
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LIGHTS.

The lights used in the Victorian Naval Forces are two—long
and short.

The longlight consists of o cylinder of brownpaper 9-Jinck
in length, “and 1 78 inches in diameter; the bottomis left open
toa aepfh of 2-2 inches fw- the rec rptmn of the holder. Above
this opening is pressed z layer of clay -2 inches in thickness,
which forms the hase for the composition, and it prevents
the holder from being burnt by the composition wnen *He
lightis burning: on the topof the day is prcme& t) h\

ressure, §°6 inches of long light coupo

&g SﬁlCa}"cu with oW u&" pag e, and ¢
cap. The topof the euse is stren
1t will bure from five to six minutes.

Long-light compoeiticn consists of saltpetre, sulphur, and
red orm.“en“ or realgar.

The short light viinder of Trown paper, 52 inches in
length, and 1-7s inch in diarneter. It is driven with 28 inck of
signal-light compositicn, and is identical with the Ec—ng Lght,
It will burn one minute.

Skort-light cc)zr'pcsiziea csnais‘
Drpunent ua(me\mm. unu

Chitch has two ho‘ﬂ: 0 % the
light on the Dmuer by means of & wooden peg.  Atone side of
the holder isa groove, as a guide for the entrance of the peg
at night.

They are ignited by means of a detonati ting primer, which
is ph.ccd into a hole at the top side of the light, marked by a
blac dot ; the paper vnd of the primer is placed in the hole,
and is igmited by striking the copper wire of the primer
against any moderately kard sab

" The Greneral Service primer co
*4 inches in length, open ut both

P
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with a collar of the same material. A small piece of wire
wedge-shaped at one end and roughened, and smeared with
detonating composition, is inserted into the collar of the
cylinder ; the other end is 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. o

They are supplied in tin boxes, holding 5 or 10.

If no primers are available, these lights can be iznited by a
piece of slow-match, taking off the metallic cap and tonching
the composition with a spark of fire. They are used for sig-
nalling at night and for illuminating.

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 composition, 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 minntes. They are
ignited by slow-mateh.

Life-buoy portfire consists of seven pieces of portfire of
different lengths, secured at right apgles to each other to a
gnn-metal plate by means of copper wire—the first length,
and also the last pisce but one, is driven with a quicker burning
composition, In order to vesist 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 areignited by a friction-tube fixed
in position on 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 i falling causes
the friction-bar to be withdrawn, which fires the portfire.

wws
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MATCH.

“ILOW.”

Slow mateh is pure ._vmb, shtly twisted, boiled in a soln-
tion of water and wood ashes, in the proportion of water 50
ga."zcm wood ashes 11 serves for 100Ibs. of yarn.
It burns at the rate of cne yard in eight hours, a
a means for incendiary purposes.

ei. i

< QUICK.”

Quick match is made of coiton wick bo‘*e?' with 2
of mealed powder and gum arable. It fs msed fort
of fuses, and is used 1o fre expl
when It would be unsafe to approach. It burns
one yard in thirteen seconds; confined, instantaneoes.

BICKFORD'S FUZE.

Bickford's faze consists of a column of gunpowder enclosed
in flax covered with gutta percha. anl coated with varnished
tape. Iiis used for submarine mining, &e., and can also be
used to detonate gun-cotton in connexion with a detonator.
It burns 1 yard a minute.
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AMMUNITION.

SMALI-ARM.

Ball Cartridges for the Martini-Henry rifle consist of g
case formed of two turns and an overlap of -004” brass, lined
with tissue paper o prevent the injurious action which wozld
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 composing the body, to give additional strength. A
small sight-hole is punched in the case to see that this stripis
present. The cartridge is made of a bottle-necked shapeAby
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 cenire against
the bottom of the cartridge. A cap-chamber pierced passes
through the dise, 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 fanged to fit a counzer-
sink in theiron dise. 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 op of the
powder is placed a millboard disc, then a wad of beeswax,
cupped out to the fromt to ensure its expanding in cold
weather, then two more millboard dises, 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 in-
creases 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 1lb. 2o0z.; supplied in quarter metal-lined cases and
ammunition boxes.
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The action is as follows :—On firing, the cap-compesition is
foreed against the point of the anvil, and the fash th
dnced reaches the charge through the hole in the wap
ber, the case unwinds, and being pressed drmiy agum
sides of the bore prevents the gas from escaping in the direc-
+ion of the breech; after fring, the cartrilge contracts o Its
original proportions, making extraction easy.

Blanl Cartridge consists of & brown paper case in
brass, having & base dise, cap-chamber, cap and az
base-cup, and paper-pellet; an additional piece of paper is
inserted in the case, forming a bead to the cartridge, which is
done by turning in the top after the powder is et
iption of powder and welght need for bhuux cartridge:
—68 10 2 grains of R.F.G. F.G.apd 8.G. =
These powders may also be used for blank charges of
ordnance.

Blank cartridges are packed in bundles of ten, head and
tail, in two coverings of purple paper. On the ontsile cover-
ing is printed the nature of contents, weight of charge, and
BI.: also, the mark and vear of manufacture. They are
supplied in metal-lined hali-cases.

GATLING GUN.

The cartridge for the 43 gen consists of a solid brass case,
somewhat contracted at the top; the base is formed by press-
ing ont the material of the case, so 2810 form the projecting
rim necessary for extraction There is no anvil, but the ¢ap
strikes against a small boss or nipple in the chamber, which
is pierced with two fire-holes. The material of the case is
rot lined with paper, but lacquered. The charge, tallet,
wads, &c., are identical witk those used in the Martini-Henry
cartridge.

hey are stowed in bundles of ten, head and tail, szpplied
ir ammunition-boxes, each package weighing 1lb. 20z
wrapped in paper similar to the ball cartridge
Henry.

£ s
e N aprie
r the arumi-
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PISTOL (ENFIELD).
The cartridge for the Enfield pistol is mage of solid-drawn
brass, the cenire of the base forming the cap-chamber, into

which 2 cap and anvil are placed. The cap-chamber is pierced
as usual.

Weight of bullet, 265 grains (same alloy as the Martini
bullets) ; length of bullet, -897 inches; diameter of bulles,
*455 inches; charge, 18 grains pistol or Adams’ pistol Dowder;
weight of bundle of 12, about 10 oz

HOW PACKED, ETC.
In order that the particular kind of amm_uniti.on‘packed in

; Distingnishing Marks, Coloar
Contents of Boxes, oo | of
J On each side. On each end.“ Marks,
| t
\\J | ————
| |
Ball Ammunition Sor— J M.-H. RIFLE. !
! 1
Martini-Henry Rifde .. JT = . > Red
i
[ GATLING, §-45° ;
Gatling Gun, 045 .. .. }; A A I» Black
o |
| NORDENFELT. 1
Fordenfel Gun (service) { ‘ ’ | Green
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Dristinguishing Marks. Coleer

f

m each sida. Cnoesch end.

i ~ .
PN N
Nerdenfslt Gun (practice) .- | S o’ Creem
| HORDENFELT.
‘ o
» , (dumeny i} Bt & Gresn

PISTOL, ADARE.

|
%J
3

Adarme’ Bevelver Plstol el .

| PISTGL ENFiZlD.
Enfeld ”» » . O O Brown

Al wrappers and labels for the ammueition bear, i
addition to the other partivulars, the distinguishing marks
above shown painted wpon them in black. Each small arm
axumunitien pox, in addition to the above distinguishin
marks, bas upon it a label giving the number and nature of
the contents. Stemcilled upen It, also, is its gross weight,
date of packing, lot, and nature of powder with whick the
cartridges it contains are made Gp.
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MANNING AND ARMING BOATS.

STORES. ' .

Cuiters.—Rifle ball-cartridges, not less than 60 rounds pe
rifle ; Pistol ball-cartridges, not less than 60 rounds
pistol. Coxswain and bowmen are armed with pistols; the
remainder of boats’ crews with rifles, which are placed in
beckets under thwarts.fitted for them. Boarding-pikes, 4,
tomahawks, 2; water and provision barricoes, 1 of each,
unless other orders are given; boats’ compasses in senior
boats; anchor and cable.

Boat’s Bag contains lead and line, oar lanyards, spun-
yarns and marline spike, ensign, pendant and answering
pendant, corks, grease, and fearnought. - . z

Boatsman’s Bag.—Canvas, palm:and needle, twine, cable,
punch, and cold chisel. o

Carpenter's Bag contains fearnought, chalk, grease, nails,
set of tools, strip of copper for oars, corks, and:plugs for
stopping bullet-holes, and sheet-lead for stopping leaks.
~ Suryical Bag contains bandages, lint, and tourniquets,
" Whaler.—As above, except boarding pikes 2, tomahawk 1,
tourniquet 1. :

Boat’s Mogazine.—Fixed inside lid: portfires, 2; signal-
rockets, 2; stick-rockets with rope tails, 2. In large com-
partment: one leather case, containing not less than 60 rounds
per rifle; pistol ball-cartridge, not: less than 60 rounds per
pistol; rifle, blank, as required; slow match, 2 yards; long
lights, 1; short lights, 1; holder for lights, 1; detonating
primers, 6, inside holder. >
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DEFLECTION SCALE.

When the ship is nrioving, 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.

If the speed for which allowance is made is from right to

left in the ship firing, and from left to right in the ship fired
at, right deflection is to be used, and vice versd.

When the deflection vernier is insufficiently marked, thé V

aim should be taken the distance to the right or left of the
object given in the following table:—

TABLE OF ALLOWANCE IN AIMING WHEN PASSING AN
OBJECT, OR VICE VERSA.

Distance SerEp oy Kxors.

of the

Object. | 2 | 4 | 6| 8 10;; 12] 14| 16 18 i 20 | 22 | 24
Yards. |¥d. [¥d. [Yd. [Yd. ¥ .rd. Yd. | Yd. | vd !Yd. Yd. | vd.
200 | 1y 1| 2{ 2] 3| 8! 4! 4! 5| 5| 6| 6
400 | 1} 2| 83} 4! 5| 6} 7i 8| o 10 11| 12
600 | 2| 8| 5| 6| 8| 9 11( 12| 14/ 16 17| 18
80 | 2] 4] 6| 9[11[13| 15| 18] 20| 22| 24| 2
1,000 | 3! 5] 8f11{13{16] 19| 22| 24| 26| 20| 32
1,500 | 41 8[12|17{21 (26| 20| 34| 38| 42| 46| 50 °
2,000 | 6| 11|17 {23 28*34 401 46| 51| 56| 62 68
3000 | 91827 |36|45/54| 63| 72| 81| 961 99 | 108
4,000 325385063]75 83 | 100 | 113 | 126 | 138 | 150

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

s At Bt

g, g e T g
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When using guns with deflection leaf for speed on the fore-
sight, the drill must be altered as follows:—

For—

—DEFLECTION.
—YARDS.

Read—
—RxoTs. 8 and 4 adjust trunnion sights.

—DEFLECTION. } 1 and 2 adjust hind sights.

} 1 and 2 adjust the sights,

Nore.—The adjustment of the trunnion sight is nof to be altered untd
new speed is named.

Sy
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JUDGING DISTANCES AT SEA.

Sir H. Douglas’s method, in which an cbserver ¢z deck
ascertains witn a sextant the angle subtended by the enemy’s
masthead and hammock-netting or waterline.

This mezhod is foungd very usetal for laying sut targets and
keeping statlon with the squadron, &e., &

By Sovwn.

Sound travels at the rate of about 380 yardz a &
the interval between the flash and the report of a gun in
geconds be mauitiplied by 380, the product will be the distazce
in yard

Admiral Ryder’s {or the horizon) method, mnamely, o
observe from the crosstrees or other convenient place ihe
angle subtended between the horizon and the enemy’s water-
line or other object, or if on shore from a fort (the higher
the beiter), and iz corrected by the dip angle dus to the

s A P ang
height.

Erample (1).—Let the angle subtended between th
and the enemy’s waterline, ascertained by an observer at 3
ship's masthead or from a fort (say s beight of 205 feet?, be 2%
Required the distance.

The dip of the horizon due 0 2 beight of 205 feet, see
Table IL., is 15 11", 2 + 15 W =12 15 meglecting
seconds.

The distance due to an angle of 218, i the height had
been 20 feet, would have been, from Table L, colemn 2, 168
yards.

The correction for each foot of additional height, column 3,
Table L, is 85 yards.

Distance = 166 yards + {205 - 20} 8-3 = 1,74l vards,
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This is a sufficient]
Table IV,
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TABLE IT.—A DIP TABLE.

Eeightof! Height of Height of |
Amount ol  eye above Amount ol | eye above
Dip. water Dip. water
in feet. in feet.
25 ) 945 150 ! 130
25 - . 108 3 1313
33 ; 5 . 1019 6 1
5 : £ ¢ 10035 366 ; 1
490 | € 14°51 37 i 1:
45 : 7 117 175 1
5 7 11-42 150 18
[ S N I8 1x3 4
L] i g 1152 1% : '
€3 | ) 124 1 135 1449
bt : 2 1218 ; 200 S %3 A
el : 91 1283 i 205 st
86 825 1248 i 1592

foot of

The correction for each
Table 1., is 603 yards;
5,726 yards.

On ascertaining the distance for the sume height and angle
from Table IV, in Admiral’s Ryder’s work, it will be fonnd to
be 7,229 yards, showing an errer of 1,703 yards, introduce
by using Table I with the *“*horizon” method leyond the
prescribed limits.  This example is riven to enfuree the neces-
sity of confining the use of Table L for the **horizon™ method
to the Hmits laid down above. Of course, if there is any in-
dex correction it must be appled, but it will be found more
convenient and less embarrassing to the observer aloft to use
a sextant that has no index error.

zample [2).—Let the angle subtended between the horizon
and the enemy’s waterline, ascertained by an observer in a
or the upper battery of a forr {suy 95 feet abov

additional el
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SCALE OF POINTS TO BE ALLOWED AT
TARGET PRACTICE.

ELEVATION. DIRECTION,

Under 1500 yds. | Over 1500 yds. At all Ranges.

From To From To . : .
Short. | Over. | Short. | Over. Points. Right or Left. Pomts,

Hit, Direct 12
5 50 5 30 [] Under 5 yards .. 4
15 80 10 50 5 From 5 to 10 yards 3
25 110 15 70 4 From10to 15 ,, 2
80 130 20 90 8

Nors.—All ties to be decided by counting back.
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BUGLE CALLS.

Y

| -amii |

F

i
i

ju— v
s T —F 1O
e e e

. . _ ®
I o 1 ] 1 | R i o raANY
— i d
Py spvawpy TIX
)
S . o i N Y
e E— .
1 ENJ_ " 1 ! E, _HAHM 7
i | | 1 { T 11 | { v
‘WUAPY TX
1 I - ) A—J L i i L _ 1 3
e e e T — e
e e e— ~N— 2
wsunq X v

«"D ) OUO YIIM FUWIY UING0Y 8¢ ouIsy oYY,

‘SUnf) 2unovy ‘Y1



BUGLE CALLS.

186.

# rJ i
| | N - JT W' =
£-

DY wuuyq 34900 *AX

| — -
1 M I 1 T . |
|§ 1 | 1- 1 1
m— . —
D S0 AIX
. . — — [
I m ] - I _r_ { | | 8.6 o | | ] raAi\ Y
¥ ? ﬂm\#&EE
. 2

UMDY §240pOWNOY) “TITX



187
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BUGLE CALLS,
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PROJECTILES AND CHARGES.

*50818y0-Jr8y OM3 Uf 01w SUNp

“4T'd YOUI-8 puB your-of oy3 Ao} sofauyo [[ny puw Sumeyeq oy,

qTd
80T 106 | "*| " TosT8\T ooe [Brolirs |--| - lg 4 - TOTE0 LS .M.M.Mm
09T QL ™" P0IBT 08B 408 31| | ** lgrg - PTA 4 L8 “ad-g1
'30°q]
088 1004) ") - oglosLia ooos|o9jo oLle T4 sz |oe]| o o1qqeg g
owew ¢l F1F wurg
S A IS IS A AR IR T IO IRV [PV PR B e I
8% 10 08T) ** | ** 10 & 0 42T 0T 0[0 087} 0 2Tl0 89To glo 21| ao | - a[qgqag Ty
OHBW g 6IBIY [ “pourg
) TR s AR IRl I IS TS AETIN RPPR [PV IO U IO Tsud !
98V 0848 "° | " [9L|0€686 T/ 00F ¥ 02T 683 gls $FH| oorl - a1qqeq qTg
oW ¢ 10T 42(93 3 | your-or
S IRl IRARE sl AR IR SR AN RS IR NPV O g ow
86T (0 8910 7 10 003 17 | "7 |8 T|6 $OF| b 0¢[2T ALElFT QP T6g| 0F | 00| ‘BN o erlsr || TTH
.. .. . .o . .. . B . .. .. .. ¥ | 0L alqqad youi-or
‘ON '70 “q1 20 "qp{ 20 -q[ |'20 'ql|"30 *qr |20 q1] *z0 -q1 |'z0 -q7] 50 ‘ay|zo-qif 20 *qr} qy | “qp g 3y |suoy
o w t & =] & &
mmMMmmMMMMMmmm
£ o e 5| 2 @ e, g B
% | vopmoa | § | 2
10 ® [ & | ‘sunp
K116 RosMred quswdeg | ‘pouderyy ‘UOWmO) | “JaSI[B8 aInyeN 3 ..W.
hd ‘sadreyp

1048

TPuUs

‘SIDYVHD ANV

SITILLOALOUd



'!

t

192 STATIONS FOR ‘‘FIRE”
STATIONS FOR “FIRE” AND TORPED(
ATTACKS. ‘

“Cerberus.”

After Bell is Rung.—Bugle will sound **Still,” and word
will be passed where the fire is.

After Turret's Crew, and after shell-room and magazine men,
man the after 7-inch and 9-inch pumps in steerage, each
watch working their own side. i

Fore Turret's Crew.—The same forward with their magazine
and shell-room party. Should pumps not be able to be
worked below, then hands would rig them on upper deck.

Machine-guns’ Orews and riggers, with quartermaster, cover
hatches, and place armour covers, if not already placed. Put
in deck-plates, then fall in on quarter-deck ready to man
pump as required.:

Fire Brigade.—Pass steam-hose along and attend it.

Stokers close watertight doors as required. Cooks and
stewards to fall in with them on shield-deck with buckets,
and wait orders.

Engineer attends with flooding-keys of magazine.

*._ Captain, 2nd Captain, and No. 1 of turrets attend branch-
pipes and hoses.

CrosinG WATERTIGET DOORS.

An Engineer will be in charge of fire brigade and all - water-,‘
tight doors. :

A succession of G’s on the Bugle is the signal.

Stokers are stationed to close doors; men in magazines and
shell-rooms close magazines and shell-rooms, and get out
smartly.

Srarrons ¢“Frre” IN ACTION.
The Stokers, stationed in each compartment with a bucket
of water, will put out any small fire occurring.
If a fire occurs either forward or aft the magazine, that
part and shell-rooms are to be closed.
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Stokers will close wa.tertigilt doors as requisite.

Engineer in charge of fire brigade will get steam-hose
down.

Fire Brigade, and shell-room and magazine men in that part
of ship, man 7-inch pump and get hoses along, Petty Officers
attendinf branch-pipes.

Shoul
turrets of part of ship will be ordered to ‘*Cease Fire,” and be
sent to man pumps.

Fire Brigade will consist of watch of stokers not on fires,
These will close watertight doors as well.

MaN anxp ArM SHIP, REPEL TORPEDO ATTACK.

Tnside turret Nos. load with case. Turrets trained in

direction required. Outside numbers, riggers, and fire brigade
take rifles and post themselves under cover on flying and
shield decks. Machine-guns’ crews man their guns.

“ Victoria.”
MaN AND ARM SHIP, REPEL TORPEDO BOATS' ATTACK.

The hands, if not already at quarters, will at once repair/f
to them. Clearaway and load their guns with full charge a.ndé

/

rdenfelts, will provide their arms and station themselves

. case shot; open the ports and run out; then all Nos., excep
/% and 6 af the 10-inch gun, and 1 and 2 at 124-prs. and
o

on whichever side of the ship the attack is expected on.
“FIRE” STATIONS.

Starboard Watch.—Rig and man the fire-engine; provide
suction hose, delivery hose, branch pipe, spanners, pump and -

bandle. ‘

Port Watch—Man force-pump and pass water in buckets to ‘

the fire. Remainder of watch, man fire buckets from bridge,
mount the rail near the fire, and draw water.

Firemen, assisted by , rig and man donkey

puamp.

fire require more assistance, one gun’s crew of the |

;
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“ Albert.”

MaN aAxD Arw SurP, REPEL ToRPEDO Arrack,

The kands, if not already at their quarters, will at gpea
Tepair to them, clear away, and load their guns with fa]] charge
and case shot.

The machine-guns’ crews prepare for action.

When the guns are loaded, all Nos., except 1, 2, and §, at
8-inchk gun, and Nos. 1 and 2 of the B-inch and 9.pr, guns,
provide their arms, and will post themselves, under cover, on
whatever side of the ship the attack is expected on.

“FIRE ™ STATIONS.

On the fire-bell being rung, the hands will repair to the
foliowing stations;—

Starboard Watch, as follows:—Rig and man the fire-engine;
provide suction hose, delivery hose, branch Pipe, spanners,
pump and handle.

Port Watch.—Man force pump, and pass water ip buckets
to the fire,

Fliremen, assisted by » rig and man donkey
pump.
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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 rice
rersd, look in the left vertical row for the first figures of the
rumber, and along the top horizontal row for the last figure;
the eguivulent will be found at the intersection of these two
rows.

For example: at page 197, find the eguivalent in English
inches of 43 millimetres.

Having found the fizure 4 In the left vertical row, look

ntersection with the row under the figure 5 in
utal row, and find the number 1°77169, which
lent in English inches to 45 millimetres.
evident that the equivalent of all Metric multiples of
! be found merely by shifting the decimal point in the
her 1771695 thus the eguivalent of 430 millimétres is
;9 inches, and of 4,500 millimétres 177°169 inches, and

30 OB,

As 1 centimétre equals 10 millimétres, and 1 décimétre
eqnals 100 millimétres, the table for the conversion of milli-
metres into inchesis applicable to the conversion of either
centimétres or décimétres into inches. Thus 15 centimétres
equal 150 millimeétres, or 5906 inches, and 20 décimétres
eqzal 2,000 millimérres, or 78742 inches.

The Metric measures of length are—
1 millimétre = 0039370788 English inches.

10 millimétres = 1 centimétre.
00 ' = 1 décimétre,
1,000 vs = 1 metre.
10 métres = 1 décamétre.
100, = 1 hectométre.
1,000 = 1 kilomeétre.
10,000 = 1 myriameétre.
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MULIMETRES TO INCHES.
{1.) Find the equivalent number of inches in 003, 0-35,
097, 1, 20, 36, 360, 3,660, and 7,000 millimétres,
Answer.
0-0012, 00142, 0-0382, (-03937, 0-75742, 141735, 14173,
144-10, and 275-39 inches.

{2.) Find the number of inches in 78'67 millimétres.

Answer.
78 millimeétres = 3°0709 inches.
67 29 = 0-0264
7867 s = 30973 ,,

{3.) The 17-centimétre German gun has a cabibre of 172§
miliimétres, and a length of bore of 3-75¢ millimétres ; what
are the equivalents in English inches ?

Answer.
172 miilimétres = 6-771 inches.
6 s = 0-02¢
1726 5 =6795

3,700 millimetrés = 14567 inches.
84 = 331 ,,

3,784, = 14898
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MILLIMETRES TO INCHES.
1 millimétre = 0-0393708 inch.

1

H H | t
3 ¢ | 56,7
: i i i

1
t
i
1

|
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20024 1"33561 1°377881+41735 145672140610 152547
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ALy ETRES 70 INCEES—condinued.

18229
15622 U1 13740
19016 19055 19065 1613t
19430 1 453 19538

1
1
i
1
1

The foregoing table will also serve for the conversion of
metres to inches, as 1 metre = 1,000 millimetres :—

ExayreLE,
Find the number of inches in 0-02, 0-36, 365 métres.

Answer.
0-787, 14°17, and 144°10 inches.

“t
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DECTMETRES TO INCHES.

1 décimetre =3-837070 inches.

¢ 1 238 4 5 8 7 8 8

Sk thah ey

PO OO OO

o
Aoy

5 S0 2240477
F11 280 sdn 2 Ted
S 21D Bo2 1063

veren e o 15 v |

ExanMzLEs,
i1.7 Find the pumber of inches in 022, 1, 6, and 64 déci-
mewes.,
Anarer,
(866, 3-937, 23-622, and 251-974.

The total length of the Russian 24-centimétre gun is
7 millimetres; what is this in inches?

Anaver.
3,367 millimetres = 3367 décimétres.
33  décimetres = 120-924 inches.
kN ,, = 2638 ,,

3367 3 = 132562 ,,
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METRES TO FEET.
ExamMpLes.

(1.) Find the number of feet in 0-05, 0°76, 1, 24, 500, and

550 métres.
Answer.

0164, 2-493, 3-281, 78°741, 1,640°45, and 1,804'5 feet.
(2.) Find the number of feet in 68-97 meétres.

Answer.
68  métres = 223101 feet.
97, = 318 ,,

6897 ,, = 226283 ,,
{8.) The muzzle velocity with the 15-centimétre German
gun is 475 métres ; what is the equivalent in English feet?
Answer.
1,555°43 feet.

METRES TO FEET. :
1 métre = 3:2808992 feet.

7 i i i
E o 12814t 5 | 6 7¥8~|9
= | ! i | :
= , |

| ( , | |
00 o~ooo,’ 0033 0'066[ 0098 0131 0164 0197 0230 0262 0205
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04 18121 1345 1'378] 1416, 1448) 1476/ 1509] 1542 1574 1607
05! 1640 1'673[ 1706 1"(’38[ 1771 1804 1837 1:870 1'902| 1-935
06 19681 2- 2'034’ 20687, 2:100] 2132, 2165 271981 2230 2263
07 2206 2329 2'362‘ 2:304) 2-427] 2-460' 2493 2‘526[ 2:558; 2591
08 2'624‘ 2657 2:690. 2722 2755 2788 2891 2'854[ 2'886’ 2919
09 2952' 2935 3018 3-050| 3-083] 3‘116‘ 31491 3182 3-214| 3247
— = | 3281 6562, 9:843| 13-124. 16-405] 19°685| 22:966! 26-247; 29'598
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MurrES TO FEET—Continued.

o 1] 2|3 4%567819
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3 ereis| 63899 T2-180| 7461 T8TAL) $2:022 85304] 83584 01865 95148
2 SR427101-708104-089108-270/111°550114-851|118112/121 393124 674127 055
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METRES TO FERT—COntinued.
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METRES TO YARDS.

1 métre

1-0936331 yard.

203

0113

[ Metres.

2

6
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0-394
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0197
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52:4044
634307
74-3670
85:3034
062397

107-176/108°270

ExaMPLES.

(1.) Find the number of yards in 0-05, 0-46, 1, 6, 55, 550, and 6,400 metres.

Answer.

0-055, 0'503, 1'094, 6-562, 60-15, 601°50, and 6,999-25 yards.

(2.) fl*hq mean range, mean error in range, and mean error in direction
of projectiles fired at 3° elevation from the 15-centimdtre German gun are
2,285,14'66, and 085 metres ; what are the equivalents in yards?

2,200 metres
85

31

2,285

1

2,405'99 yards. |
92 96

2,49895

Answer.
14
-66

I

1466
085 metre = 0°93 yard.
R 2

metres

>

i3

1531 yards.
-
LYY

1603
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204
The British measures of length are—
12 inches = 1 foot.
3 feet = 1 yard.
5% yards = 1 pole or rod.
40 poles = 1 furlong.

8 furlongs= 1 mile.

The following tables will facilitate the conversion of British
measures of length into corresponding Metric measures,

INCHES TO MILLIMETRES.
1 inch = 25-3995411 millimeétres.

BE

] tnches.

|
8

i | |
4’15"6,‘7|8{9
| | |

J
|

0508
3:048|
5588]
§138)

0762
33021
5849
£382

o~254[
2794
5334/
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1016 1-270
3556 3810
6096  6:350!
8636 8890
11176 11430
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4384, | :
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24384 }?’2463'8 124892 i2514'6
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INCHES TO MILLIMETRES.
ExaMPLES.

(1.) Find the number of millimétres in 0-36, 0°97, 1, 12, and
43 inches.

Answer.

9-144, 24-638, 25400, 30480, and 1,092-2 millimétres.

(2.) Find the number of millimetres in 3°1 inches.

Answer.

3 inches = 76-199 millimeétres.
* , = 2540 s

31, =178739 »

(8.) The British 64-pr. gun has a calibre of 6°3 inches, and
a length of bore 97°5 inches; what are the equivalents of
these rumbers in millimétres ?

Answer.
6 inches = 152'399 millimétres,
K » = 7:620 2]
63 ,, =160019 , ,,
97 inches = 2,463'8 millimeétres.
5 2 = 12-7 2
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FEET TO METRES.
1 foot = 0°3047945 metre.

0061 | 0064
0091 | 0-094
0122 ; 0125
0152 | 0155
0183 | 01186
0213 | 0216
0244 | 0247
0274 | 0277
— 10305
3048 | 3353
6006 | 6401
| 9144 9449
12192 |12497
15240 115544
18238 18592
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FOR CONVERTING FEET TO METRES.

EXAMPLES.
(1.) Find the number of meétres in 0-08, 0:36, 1, 39, and
78 feet.
Answer.
0024, 0-110, 0-305, 11°887, and 23774 métres.

(2.) Find the number of métres in 5762 feet.

Answer.
57  feet = 17-373 metres.
62 ,, = 0189 ,,

5762 ,, = 17562 ,,

{3.) The muzzle velocity with the British 7-inch M.L. gun
is 1,561 feet ; what is the equivalent in metres?

Answer.
1,000 feet = 30479 métres.
500 ,, = 152°397 ,,
61 ,, = 18592

1,561 ,, 475°779
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USEFUL RULES AND TARBLES.
YARDS TO METRES.—1 yard = 09143834 mbtre,
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~3
o
i

ot v )
B850 R n e a R E v panmpwnn |
8
&

4000| 3857534
50004571917

0018
0110
0201
0293
0884

0027
0119
0210
0302

0037
0128
0219
0311
0402
0404

0046

0056
0148
0238
0-329
0420
0512
0603

87°781

7'315| 8-229
16:459/17-378
25603126517
34°747\35°661
43'890(44-805
53'034(53-949
62:178163:082
71-322|72-236
80°466|81-380
89610190524




RANGE TABLES.

RANGE TABLES.
10-INCH R.M.L. GUN.

Charge: 70 ibs. P. Projectile: Palliser Shell, with Gas-
check, Mark II., 410 Ibs. Muzzle Velocity, 1,379 1. &.

209

’ To Lit an object . l‘S‘EZ:)ensrl‘.;a‘I'Vl;".ood M.L,
Range. |Elevation.| , 10 ft- high, Timeof | 3 cdon practice of
Range must be | Flight. various dates
known within— ous ca
(Proot of Fuzes.)
Yards. o Yards. Seconds. Yards. Tenths.
0 . ! . . .
100 0 3 636 0-22 245 10
200 0 12 318 044 330. 16
300 0 21 212 0-66 415 20
400 0 30 - 156 089 500 25
500 0 39 122 112 585 30
600 0 48 101 1-35 €70 85
700 0 58 84 1-58 755 40
800 1 8 78 R 1-82 840 45
900 1 18 64 2:06 920 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 85
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 1,865 95
1,900 3 4 26 456 1,745 100
2,000 3 15 25 482 1,830 10-5
2,100 3 27 24 509 1,910 110
2,200 3 39 22 536 1 115
2,300 3 51 21 563 2,070 120
- 2,400 4 3 20 590 2,150 125
‘2,500 4 15 - 19 618 2,225 130~ -—
2,600 4 27 18 646 2.300 135
2,700 4 40 17 674 2370 140
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10-Dyce R.M.L. Gux—continued.
Charge: 70 Tbs. Palliser Shell, 410 Ibs. M.V.: 1,379 f.s.

: : Fuze Scale. Fitte
To hit an object en
. 1016, high, | Timeof | Seconds Wood ML,
Range. | Elevation. Range must be | Flight. based on practice of
known within— various dates
(Proot of Fuzes).
Yards. o/ Yards. Seconds, Yards. Tenths,
2,800° 4 b3 18 702 2,440 145
2,900 6 6 15 7-30 2,610 150
3,000 5 19 15 7-59 2,580 155
3,100 5 82 14 7-88 2,650 16-0
8,200 5 45 13 817 2,720 185
8,300 5 59 13 846 2,790 170
3,400 6 13 i2 875 2,860 175
3,500 8 27 12 9:04 2,985 180
3,600 6 41 11 934 3,005 185
8,700 [ ] 11 9-64 8,075 19-0
3,800 7 9 11 994 3,150 195
38,900 7 2 10 1024 3,220 200
4,000 7 39 10 1064 3,280 20°5
4,100 7 b4 10 . 1084 3,360 21-0
4,200 8 9 9 1114 3.430 215
4,300 8 24 9 1345 3,500 22-0
4,400 8 40 9 1176 3,570 22'5
4,500 8 58 8 12+07 3,885 230
4,600 9 12 8 1274 3.705 235
4,700 9 28 8 127 3,770 %0
4,800 9 44 8 13-0 3,840 245
4,900 0 0 7 183 3,905 250
5,000 10 17 7 137 3,870 255
5,100 10 34 7 140 4,036 268-0
6,200 10 51 7 14°3 4,105 268°5
b, 1 8 7 147 4,170 270
5,400 11 28 (1 150 4,235 275
5,500 11 43 6 153 4, 280
5,600 12 0 8 156 4,370 285
5,700 12 18 (] 160 4435 28°0
5,800 12 38 [} 168 4,500 295
5,900 12 54 5 168 4,665 300
8,000 13 12 5 - 170
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RANGE TABLES.

r————

‘ 10-INCH R.M.L. GUN.

_Cha.r%f,: 44 Tbs. P. Projectile: Common Shell, with Gas-
¢ eckaa.rk I, weight 410 lbs; Mnuzzle Velocity :
1,028 f.5.

T‘ogitumm});ject Tim . g | Fase Scale, 15Seconds

. . hig] ime 0 e, 15 Seconds.

Range. |Elevation.’ panoc mysthe | Flight. |M.L. Wood Time Fuze.

known within— : .

Yards. | ©° Yards: Seconds. | Yards. | Tenths.
0 . - . 240 10
00 | 018 355 0% = 33
20 | 02 79 058 o 23
30 | 0 45 17 088 585 35
w | 11 81 118 650 40
500 | 117 70 148 { L ]
g0 | 1 38 58 177 855 5%
70 | 1 49 49 208 20 P4
20 | 2 6 3 239 1,050 70
900 2 23 88 2-70 1,115 7'5

1,000 | 2 40 83 301 Hé% 80

. 1815 90

1100 | 2 57 30 382 {1,335 o

1,200 | 3 14 28 36 1,450 100

1,30 | 8 8L 25 395 {}f‘g 108

1400 | B8 48 23 & 1645 115

~1500 | 4 6 22 459 1710 120

1600 | 4 24 2 491 {ﬂ;’g Bne

1700 | 4 42 19 523 1905 135

1800 | 5 0 8 556 1970 140

1900 | 5 18 1 s {280 e
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10-Ivce R. M. L. GuN-—continued.
‘Charge: 44 1bs. Common Shell, 4101bs. M. V.: 1,098 f.5,

. To hi’ctaxll]olﬁlect Timeof | Fuze Seal
. 10 £5, hi, ime o ze Scale, 15 seconds
Range. Elevation.| gonoa'must'be | Flight, | ML Waog tone Fuze,
known within—

Yards. ° Yards, Seconds. Yards. Tenths,
2000 | 5 36 18 o2 |{33% 1o
2100 | 5 54 16 55 |{ 22 15
2,200 6 12 14 ’ 688 2,420 175
- 2,300 8 31 18 722 2,480 180
2400 | 6 50 13 7:56 2548 185
2500 | 7 9 12 o0 |{ 200 w9
2,600 | 7 28 12 824 27730 200
2700 | 7 47 1 858 2,795 206
280 | 8 8 1 sos {32855 a9
29000 | 8 25 10 928 2,980 220
. 3,040 225
8,000 | 8 45 10 963 3,100 230
3,165 235
3100 | 8 5 9 100 3,295 240
3200 | 9 25 9 108 3,290 245
3300 | 9 45 9 107 31335 250
8400 | 10 5 8 111 F s
3500 | 10 25 8 114 3,545 265
3,600 | 10 46 8 118 3,606 270
8700 | 1t 7 7 122 A e

3,800 | 11 28 7 12'5 3,795 285 -
3900 | 11 48 7 129 3850 290

4,000 | 12 10 7 134 {gg%g ne -
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RANGE TABLES.

——

10-INCH R.M.L. GUN OF 18 TONS.

Full Charge: 70 Ibs, P. Powder. Projectile: Common Shell,
without Gas-check.

N Fuze N Fuze
Range. Elevation. | Seale. Range, Elevation. Scals.
Yards. o Yards. o
170 0 15 1 2,570 4 18
260 0 23 15 2,640 4 52 165
340 0 81 2 2,710 52 17
430 ¢ 39 25 2,780 5 12 175
510 0 47 8 2,850 5 22 18
600 0 55 35 2,920 5 32 185
680 1 3 4 2,990 5 42 19
770 1 12 45 3,060 5 52 195
850 121 5 3,130 6 2 20
940 1 30 55 8,200 6 12 205
1,020 1 39 6 3,260 6 22 21
1,110 1 48 85 3,330 6 32 215
1,190 1 57 7 3,400 6 42 22
1,270 2 6 75 3,460 6 51 225
1,350 2 15 8 38,530 7 1 23
1,430 2 24 85 3,590 7 10 235
1,510 2 33 9 3,660 7T 21 24
1,590 2 42 95 3,720 7 3 245
1,670 2 52 10 38,780 7 41 25
1,750 3 2 105 38,850 7 52 255
1,820 3 11 11 3,810 8 1 26
1,900 3 20 115 8,970 8 11 265
1,970 3 29 12 4,030 8 2 27
2,050 3 38 12:5 4,090 8 30 275
2,120 3 47 13 4,150 8 4 28
2,200 3 56 185 4,210 8 50 285
2,270 4 5 14 4,270 9 0 29
2,350 4 14 14-5 4,330 9 10 295
2,420 4 23 15 4,380 9 18 30
2,500 4 32 155
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10-INCH R.M.L. GUN OF 18 TONS.

Charge: 44 Ibs. P. Powder. Projectile: Common Shell,
- without Gas-check.

bt Fuze Fuze
Range. Elevation. | goojo Range. Elevation. | ¢ cale:
Yards. ° Yards. e
160 0 19 1 2,330 5 36 18
240 0 28 15 2,400 b 47 165
320 0 38 2 2,460 5 B8 17
400 0 48 26 2,630 6 10 175
48 0 58 3 2,690 6 21 18
560 1 8 35 2,660 6 34 186
630 118 4 2,720 6 46 19
710 1728 45 2,790 6 59 195
780 1 38 5 2,850 7 11 20
860 1 49 5% 2,910 7 23 20'5
930 1 59 6 2,070 7 8 21
1,000 2 9 85 3,0 7 47 215
1,080 2 20 7 3,090 7 59 22
1,150 2 30 76 3,150 8 11 22'5
1,220 2 40 8 3,210 8 23 23
1,300 2 51 85 8,270 8 35 235
1,370 3 1 9 3,330 8 48 24
1,440 3 12 95 3,390 9 0 245
1,510 3 22 10 3,440 9 12 25
1,580 3 33 105 3,600 9 25 255
1,650 3 43 11 3,570 9 38 26
1,720 3 54 115 3,620 9 51 265
1,790 4 5 12 38,870 10 2 27
1,860 4 16 125 3,730 10 15 275
1,930 4 27 13 38,708 10 29 28
2,000 4 39 135 3,340 10 42 285
2,070 4 50 14 3,900 10 56 29
2,140 5 2 145 3,950 1 8 205
2,200 5 13 15 4,010 11 23 30
2,270 5 25 155
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10-INCH B.L. GUN.

450 1bs.

: 215 lbs. Prismatic. Projectile

Full Charge

@ ) N
£8 mwwmwﬁmuqmwmmmuﬂu.ﬂm..mwumw«ﬁ%s .
Q 2233333833334444 O LD 0 KO0 A0 R D) KDY
Ay | 4
k-
of | + 5 RNRe PN R AT R EIRRORRIBRBINITBELHRR
mm EERERREOeeSeagasannaRRaRARRARAERAREAR
g5 | - BRONERIVCARRLBOBRIGB-RIRIBCIRAB"AIKIBRCA
!
m.m ° 3344444.4_555555666666777778888899999mm

Range.

gd

L3 | £3589 ReaR R NnRITRANBRRINIREALER

WF m HEmrrArEA A A S rH A A AN REAE AN

g

b~

Q43

o8 | c RRRERE DR IR RN AERBER AR RSNNERNRIRBEACS

m.\u ' A AMNANNNMMOMMEEHHHD B INININ QOO0

g

PR R EEEEE PR ELEEEREEL R EEEE AL
k=1

mh 0 CO0OO0OOCCOOCMMHHMHFHMHAANAX IRV MMNDN

Range.

2.200
300
4oo
600

700
1800
900
000

100
200

300
400
500
600

,700

$888388888 geg gg2888zes
= il
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10-Ivca B.L. GuN—continued,
Full Charge : 215 lbs. Prismatic.

Time of | Length ‘ I

i

Projectile : 450 Ibs,

i
Eleva- Eleva- |Timeof | Len
Range. | “ion. | Flight. |of Tuze,| Range. tion. | Flight. !of Fgt iy
| ’ 2he. ¢ uze,
[ | ———1 | l%
Yards.: © 7 ” éInches. ]Yards.] DO Inches.
7,500 |10 82 | 1680 I 8500 | 12 50 | 2001 J
CoNEE NS A AR IEE
7 P08, 20 | 20
780 |11 1 | 173 ; H 8800 | 13 35 | 21-04
7,900 | 11 25 | 1504 “1 s,goo '13 0 ' 2139
e lnw kg | )R NG A
£200 (12 7 | 1900 | 9,200 |14 38 | 2245
€300 ‘12 1 | 1933 9,300 |14 55 ! 235
8400 |12 35 | 1967 [l 9400 |15 12 | 2323
! i !
10-INCH B.L. GUN.
Reduced Charge: 150 1bs. Pebble Powder. Projectile: 400 1bs..
g ]
| | - !
Eleva- | Timeof  Length | Eleva- |Timeof!| Length
Range. | “fion. | Flight, | of Faze. | Banze- | “hon | Flight, of s
| ! | { |
H H | |
Yards.| © ” | Inches. ; Ya;'ds P ‘ ” | Inches.
00 [ 0 5 18 00 ] L,200 1 1 4 | 28 | g5
200 1 0 9 35 0 | a0 | 1 11 | 23 92
300 | 0 M4 52 00 |l 1,400 1 18 257 1 100
400 | 0 19 70 00 | 1,500 | 1 25 | 277 | 108
500 | 0 24 88 00 || 1600 | 1 32 boeor |16
600 : 0 320 | 106 41 || 1700 | 1 39 | 318 | 194
700 | 0 34 | 124 0] LS00 | 1 47 | 339 | 1483
800 1 0 40 | 142 55 1,900 | 1 55 | 360 | 1-0
900 | 0 46 | 161 62 2,000 | 2 8 ! 881 | 148
1,000 } 0 52 | 180 | 70 || 27100 [ 2 11 | 402 | 136
L100 | 0 58 | 199 | 77 I 2200 | 2 19 | 424 | 15
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10-IncE B.L. Gun—continued.
Reduced Charge: 150 1bs. Pebble Powder. Projectile: 4001bs

| i !
Eleva- [Time of | Length | Eleva- |Time of  Length
Range. | “gion. | Flight. of Fuze. Range. | “fion, . Flight. |of Fuze.
i b
Yards.: ° “ | Inches. | Yards. : LA R Inches.
2,300 2 27 446 174 5,400 | 7 58 1241 4-86
2,400 2 3 468 183 | 5,500 ; 8 11 } 12-7¢ 497
2,500 2 43 490 | 192 | 5,600 | § 24 | 1299 508
2,600 2 52 513 ¢ 200 | 5,700 | 8 37 : 1328 519
2,700 3 1 536 2-09 5,800 8 50 1357 530
2,800 3 10 1 559 218 5,000 9 3 13-86 542
2,900 3 19 582 228 6,000 9 17 1418 554
3,000 3 28 605 237 6,100 9 31 1446 565
3,100 3 38 629 247 8,200 9 45 1478 678
3,200 3 48 653 257 6,300 9 59 15°07
38,300 3 &8 677 266 6,400 10 13 1538
38,400 4 8 702 276 6,500 ' 10 27 1569
38,500 4 18 727 2-86 6,600 10 41 1600
3,600 4 28 7°52 296 6,700 | 10 55 1631
3,700 4 338 77T 306 6,800 ;11 9 1662
3,800 4 48 802 315 6,900 - 11 24 16-93
8,900 4 59 8§28 325 7,000 11 39 17-24
4,000 5 10 854 335 7,100 11 54 17'56 !
4,100 ‘ 5 21 8-80 346 f 7,200 12 9 17-88
4,200 5 32 ‘ 906 356 | 7,300 12 24 18-20
4300 | 5 43 ! 933 | 366 | 7,400 12 39 1852
4,400 | 5 55 9-60 ‘ 377 | 7,500 12 55 18-85
4500 | 6 7 ‘ 987 ! 387 | 7,600 .13 11 | 1918
4,600 6 19 | 1014 | 398 ! 7,700 ° 13 27 | 1951
4,700 | 6 31 | 10'42 409 7,800 13 43 19-84
4,800 { 6 43 ‘. 10070 | 420 ‘ 7,900 113 59 20718
4,900 . 6 85 ‘ 16-98 4-31 ‘ 8,000 | 14 15 2052
5000 | 7 7 | 1196 | 442 | §100 |14 32 | 20:86 |
5100 | 7 19 | 1164 | 453 | 82900 | 14 40 | 2191
5,200 7 82 | 11-83 464 | 8300 ;18 6 2166
5,300 ; 7 45 | 12-12 475 ‘ 8,400 L 15 23 21-91
I
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8. INCH B.L. GUN.
Full charge: 100 Ibs. Projectile: 180 lbs.

. ! o | .
Fleva- |Time of | Length | wa | Eleva- Time of| Len,
Range. | 40" | Flight. lof Faze.| R2PS% | “tion. | Flight, of thz}g.
B ; : —
Yards. | ° 7 v Inches. | Yards. | ° ’ " Inches,
100 ¢ 1 08 01 4,000 4 16 811 391
200 [} 18 07 ;i 4,100 4 26 . 838 331
300 | 0 5 83 ‘14 4200 | 4 36 | 865 | 34
400 0 7 “50 21 4,300 4 46 | 803 351
500 0 9 68 28 4,400 4 56 ' 021 361
600 0 12 88 -35 4,500 5 6 949 371
700 0 15 1-06 42 4,600 5 17 77 3-81
800 0 18 1-24 50 4,700 5 28 10-06 3-92
900 0 23 142 57 4,800 5 39 10°35 403
1,000 0 7 1-61 65 4,900 5 50 , 1065 414
1,100 0 32 179 e 5,000 6 1 , 1095 425
1,200 0 37 1-97 80 5,100 6 13 11-26 4-36
1,300 0 42 215 87 5,200 6 25 1157 4-47
1,400 0 48 2:34 95 | 5,300 6 37 11-88 458
1,500 0 54 2-53 102 | 6,400 6 40 4 12719 4+69
1,600 1 0 272 110 5,500 7 1 1280 4-80
1,700 1 6 291 117 5,600 7 13 11281 491
1,800 ; 1 13 310 1-25 5,700 7 26 ° 1318 502
1,000 ¢ 1 20 3:30 133 5,800 7 39 13+46 513
2,000 | 1 27 350 141 5,900 7 52 , 1379 525
2100 | 1 33 | 370 | 149 6000 | 8 5 {1412 | 537
2,900 | 1 40 3-90 157 6100 | 8 18 | 1445 549
2,300 1 47 411 1-66 6,200 § 31 1478 5461
2,400 1 54 4-32 175 6,300 8 45 15711 578
2,500 2 2 454 1-84 6,400 8 59 1544 585
2,600 2 10 476 1-02 6,500 9 13 1677
2,700 2 18 | 498 2:00 £,600 9 27 16 10
2,800 2 2 1 520 2:09 6,700 9 41 1643
2,900 2 34 542 218 6,800 9 55 , 16877
3,000 2 42 565 2:27 6900 |10 9 171l
3,100 2 51 588 2:37 7,000 | 10 23 1745
3,200 1 3 O 6-11 2 7,100 | 10 37 1779
3,300 3 9 635 7,200 | 10 51 1813
3,400 3 18 ¢ 889 7,300 |11 5 1847
3,500 3 27 6-84 7,400 | 11 19 1881
3,600 3 36 709 7,500 1 11 33 19-15
3,700 8 46 734 7,600 | 11 47 1949
3,800 3 56 750 7,700 12 1 19-83
3,900 4 8 7-85
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8- INCH B.L. GUN.
Reduced Charge: 65 lbs. Projectile: 180 lbs.

; | ! |

— I ! . i
Eleva- | Time of! Length |! . Eleva- [Time of | Length
tion. | Flight. iof Faze. R‘mée-; tion. | Flight. |of Fuze.

. H i
e Inches ‘ Yards. | °© ¢ J " Inches.
01| 12 04 || 3,600 5 22 | 851 | 336
0o 3| o \ (10 || 3700 | 5 85 | &80 | 346
0 6 | 45 ! 18 |} 3800 | 5 48 | 909 357
0 9! 65 26 (1 3900 | 6 1 . 939 | 368
0 12 86 34 || 4000 | 6 14 969 | 379
0 16 | 107 42 1) 4300 | 6 27 | 1000 | 389
0 21 x 129 51 || 4,200 6 41 10-31 4-00
0 27 | 151 60 || 4300 | 6 5 | 1062 | a1l
0 34 ‘ 173 69 4400 | 7 9 | 1003 | 482
0 41 | 195 78 \ 4500 | 7 23 | 1195 | 484
0 48 | 217 87 | 4600 | 7 37 | 1157 | 446
0 55 | 239 96 {| 4700 | 7 51 | 1190 | 468
1 3| 26l | 105 ’, 4800 | 8 5 | 1233 | 470
111 1 283 | 114 || 4000 | 8 10 | 1256 | 482
120, 306 | 123 ! 5000 : § 33 | 1289 | 404
129 | 327 | 132 ‘ 5100 | 8 47 | 1322 | 505
1 3 | 34 142 5,200 9 1 1355 517
149 ! 372 | 151 || 5300 | 9 15 | 1388 | 529
159 | 396 | 161 || 5400 | 9 30 | 1492 | 54l
2 9 @ 421 | 171 i 5500 | 9 45 | 1457 | 553
2 20 | 446 | 180 ! 5600 ;10 O | 1492 | 565
2 81 | 471 | 190 ‘ 5700 |10 15 | 1597 | 577
2 12 | 408 @ 200 || 5800 |10 29 | 1362 | 589
2 53 | 592 | 210 i 5000 |10 44 | 1597
3 4 548 | 220 | 6,000 |10 58 | 1632
3 16 | 574 | 230 || 6100 ;11 13 | 1867
3 28 601 240 || 6,200 | 11 27 | 1703
3 40 | 698 | 251 6,300 | 11 42 | 17:39
3 52 | 655 | 262 ’ 6,400 | 11 57 | 17775
4 4 | 682 273 || 6500 |12 12 | 1812
4 ég ; 7~gg 28 1| 6,600 (12 28 | 1850
4 737 2:93 || 6,700 |12 44 | 1888
483 | 76 | 303 | 680 |13 0 . 192
456 0 T93 | 314 | 6900 |13 16 | 1964
5 9 | 822 | 32 |I 7,000 |13 32 ‘ 2002 )
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6-INCH B.L. GUN.
Projectile: 80 lbs.

Full charge : 42 lbs.

v |

Eleva- - Timeof | Lengthii Eleva- {Time of

Range. | tion.  Flight. | of Fuze.!| B318¢ | “fion | Tlight.
: 1 | i \

i ‘

Yards.| © ¢ © “ | Inches. [ Yards | © ¢ “
00 | 0 0 03 | 00 | 3,700 | 4 20 | 816
200 0 0 1 o7 | 02 | 3,800 | 4 41 844
300 | 0 2 ‘14 04 | 3,900 | 4 33 | 872
40 | o 3 24 08 . 4000 | 5 5 | 900
500 | 0 5 33 14 ) 4100 | 5 17 923
600 | 0 8 54 21 1 4200 | 5 30 | 958
700 | 0 12 72 98 4300 | 5 43 | 986
goo g % 1-99 35 4,400 | 5 56 | 1018
00 12 44 1 4,500 | 6 10 | 104

1,000 | 0 30 | 134 53 1| Zeoo | 6 24 10'72

1000 | 0 37 | 13 | 62 ! 4700 | 6 38 | 1106

1,200 | 0 44 | 182 72 4,800 | 6 52 | 1136

1,300 | 0 52 | 206 82 4900 | 7 6 | 1166

1,400 | 1 0 | 230 925000 | T 20 | 1196

TARE AN 0N AE SRR AE

700 | 1 2¢ . 362 192 || 5300 | 8 5 | 1288

1,800 | 1 33 326 132 Il 5400 | 8 20 | 1318

1,900 | 1 40 350 142 || 5500 | 8 35 | 1349

2000 | 1 48 | 374 152 | 5600 | 8 50 | 1380

2,100 | 1 56 ; 393 | 162 5700 | 9 5 | 1410

2900 @ 2 4 | 492 | 172 5800 | 9 20 | 1441

2,300 @ 2 12 446 182 5900 | 9 35 | 1471

2,400 | 2 21 | 472 | 192 || 6,000 | 9 50 | 1502

25500 | 2 30 | 498 | @02 || 6100 |10 5 | 1534

Si0 12 de . B30 1 33 &30 110 3 | loo
L7 2 i 223 | 3 5 i

;,Sgg ; 57 ggg 233 1| 6400 |10 51 | 1630

3 6 02 243 | 6,500 |11 7 i 16%2

3000 | 3 16 | 628 953 6,600 | 11 23 | 1694

300 | 3 26 | 654 | 263 6,700 | 11 40 | 1726

3,200 | 3 36 | 680 | 273 | 6,800 |11 57 | 1758

3,300 | 3 46 | 700 288 || 6900 112 14 . 1790

TIRRAE I AR A RN

3,600 | 4 13 | 783 | 313 1 7,200 | 13 5 1889

Length
of Fﬁtze.

Inches.
323

4:61

R AR AR AR e
S wib ooy
STLIEaRBEG
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6-INCH B.L. GUN.
Reduced charge: 30 lbs. Projectile: 80 lbs.

i i !

Eleva- | Time of | Length ‘ Ranee | Eleva- | Time of | Length
tion. | Flight. |of Fuze.; “2*8® | tion. ! Flight.|of Fuze.
e “ Inches. |' Yards.| © ' # | Inches.
00 14 05 | 3,100 | 5 11 790 | 314
0 1 28 10 | 3,200 ‘ 5 26 820 325
0 3 43 16 | 3800 | 5 41 850 | 336
0 6 59 22 | 8,400 | 5 57 882 | 347
0 11 77 30 | 3,500 | 6 13 914 | 3459
0 17 97 38 || 3,600 | 6 20 | 946 | 370
0 24 | 119 47 13700 | 6 45 978 | 362
0 32 | 142 56 | 3,80 | 7 1 | 1000 | 393
0 41 | 166 66 || 3,900 | 7 17 | 1048 | 405
0 51 | 190 76 1! 4,000 | 7 83 | 1078 | 417
1 21 216 86 | 4100 | 7 59 | 1109 | 420
118 | 24 97 I 4,200 | 8 5 | 1142 | 441
124 | 268 | 108 |, 4300 | 8 21 | 1175 | 452
18 | 204 | 119 | 4400 | S 38 | 1208 | 464
1 46 | 820 | 199 || 4500 | 8 55 | 1242 | 478
157 | 348 | 141 | 4600 | 9 12 | 1275 | 488
2 8 | 376 | 153 | 4700 | 9 20 | 1310 | 500
219 | 404 | 164 | 480 | 9 46 | 1344 | 512
2 31 442 | 17 4900 |10 4 . 1378 | 59
2 43 | 460 | 183 | 5000 |10 22 | 1412 | 537
2 55 490 | 200 | 5100 |10 40 | 1448 | 550
3 8 . 520 | 211 J 5200 | 10 58 | 1480 | 562
3 91 550 | 222 |i 5300 |11 16 | 1514 | 575
3 a4 580 2:33 [ 5400 ;11 34 | 1548

3 47 | 610 | 244 ! 5500 |11 5L | 1582

4 0| 640 | 256 | 5600 |12 8 | 1616

4 14 870 268 |1 5700 112 25 | 1630

4 98 | 700 | 280 || 5800 |12 42 | 1683

4 42 | 730 | 292 ! 5900 |12 39 | 1716

4 56 | 760 | 303 ( 6,000 |13 17 | 1748
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6-INCH B.L. GUNS, VAVASSEUR.
Reduced Charge: 30 Ibs. Projectile : 80 lbs.
- | Leggth of - Length
_ | Time: [uze. 5 _ ime | of Fuze,
Range Etli%‘;f“ of Range. ]illg\;f’ of
< |Flight — T ! Flight.
i ;Large. Small. Large,
|
Yards.] © ¢ " In. | In Yards. | © v In.
100 0 0 ‘14 3,100 5 11 790 314
200 0 1 28 3200 | 5 26 820 395
3001 0 3 43 3,300 ¢ 5 41 850 3'38
4001 0 6 | 59 3400 | 5 57 882 247
500 0 11 | 7 .. 3,500 | 6 13 914 359
600 | 0 17 | 97 i 033 3.600 | 6 29 946 370
700 | 0 2¢ | 119 | 047 3,700 6 45 978 392
800 | 0 32 142 | 056 3,800 7 1 1010 3903
900 | O 41 | 166 066 3.900 717 1043 405
1,000 O 511 190 ¢ 07 4,000 | 7 33 | 1076 417
11000 1 2 i 216§ 086 4,100 7 59 1109 429
1,200 | 1 13 | 242 | 097 4,200 8 5 | 1142 41
1,300 | 1 24 § 2650 108 Il 4,300 8 2L | 1175 453
14001 1 33 29+ | 119 4400 ' 8 38 1208 464
15001 1 46 | 320 129 4.500 8 55 1242 476
1600 } 1 57 | 348 | 141 4,600 9 12 1275 4'38
1,700 0 2 8 37 1-53 . 4,700 9 20 1310 500
1,800 | 2 19 404 | 164 1 4,800 9 48 1344 512
1,900 | 2 31 ¢ 432 176 4,900 10 4 1378 595
2,000 | 2 43 | 460 | 188 5,000 10 22 1412 537
2,100 1 2 55 4:90 | 200 5,100 10 40 14:46 550
2200 3 8 520 | 2711 5,200 10 58 14-80 562
2,300 ' 3 21 550 | 222 i 5300 11 16 1514 575
2400 ° 3 3% 580 | 27 1 5,400 11 34 1548
2,500 1 3 47 610 | 244 5,500 11 51 1582 © oG
2600 4 0 640 | 256 5,600 12 8 16-16 B s
27001 4 14 | 670 268 5,700 12 2 1650 =os
2,800 ! ¢ 28 700 | 280 5,300 12 42 16-83 =] ;
2,900 | 4 42 | 730 1 202 i1 5,900 12 59 1716 S83
3,000 | 4 56 | 760 | 303 6,000 ©13 17 | 1748 | ARG

|




RANGE TABLES.

6-INCH B.L. GUNS, VAVASSEUR.
Full Charge: 42 lbs.

Projectile: 80 lbs.

223

) Length of [ . |Length
| Bleva- |Til¢|  Fuze. e | Eleva Tn;’xe of Fuze.
Range ! of Range. . [ ——
=°1 ton.  |piieht tion. Flight
i 18R grpe. iSmall. : " | Large.
Yards. ‘ o . In. | In. Yards. | ° z In.
100 0 3 ‘18 3.800 4 33 883 388
200 1 6 7 *32 3,900 4 44 803 850
300 | 0 11 48 4,000 | 4 56 924 362
400 0 15 64 1 4,100 ; 5 8 055 374
500 | 0 19 81 14 4,200 5 20 986 386
600 | O 23 98 37 1 48 4,300 5 82 1017 3909
7001 0 28 ; 116 44 59 4,400 5 44 1049 412
800 | 0 33 ; 134 51 *70 4,500 5 57 1081 424
900 |.0 38 | 1'53 *58 82 4,600 6 10 1114 437
1,000 | 0 43 | 172 -66 94 4,700 6 23 1147 450
1100 | O 48 | 1901 7 106 |: 4,800 8 36 1180 463
1,200 | O 54 | 211 81 ¢ 118 i 4,800 8 50 1213 475
33001 1 0 i 282 -89 | 130 !l 5,000 7 4 1247 488
1400 | 1 6 2:33 -97 | 142 |l 5100 7 18 12:81 501
1,500 | 1 12 | 2-74 | 106 | 1-54 " 5,200 7 82 1315 514
1600 | 1 18 | 2905 115 | 166 || 5300 7 46 13:50 527
1700 [ 1 25 | 317 123 | 179 | 5,400 8 1 1385 541
1,800 | 1 32 | 329 ; 182 | 161 | 5,600 8 14 14-21 555
1,900 | 1 89 | 361 | 141 | 204 ‘;‘ 5,600 8§ 31 1457 | 569
2,000| 1 46 | 384 | 150 | 216 | 5700 ; 8§ 46 | 1493 |
2300 | 1 53 | 408 | 149 | 229 | 5800 | 9 [ | 1530 5
2200 2 1| 4320 168 241 5900 . 9 16 | 1567 |
2,800 | 2 9 { 456 | 177 | 253 | 6,000 r 9 31 | 1604 g
2400 | 2 17 | 490 . 187 | 265 || 6100 | 9 47 | 1642
2,500 2 25 & 505 | 197 | 278 ‘ 6200 ;10 3 1680 §
2,600 | 2 34 } 530 | 207 | 2:90 | 6,300 i 1o 19 1719 o
2,700, 2 43 ¢ 556 | 217 | 302 .. 6400 |10 35 17:58 8
2,800 | 2 52 | 582 | 227 | 313 | 6,500 ;10 5L | 1797 o
2,000 3 1 ’ 608 | 2:38 | 326 | 6,600 !11 8 1837 =
3,000 8 10 | 635 249 | 333} 6700 ;11 25 1877 3
3100 3 20 ; 662 | 260 | 351! 6800 ' 11 42 1918 2
3200 | 3 30 | 690 | 271 364 | 6,900 |IL 59 | 1950 -
3,300 | 8 40 ! 718 2:82 , 878 || 7,000 12 17 ' 2000 ]
34001 3 50 | 747 | 293 | 392 ‘ 7,100 ‘ 12 385 1 2042 §
3500 4 O 776 304 4°06 |} 7,200 12 53 2 20-84 =
3,600 | 4 11 805 | 315 It 7,300 ‘ 13 11 : 2128 g
8,700 7 4 22 @ 834, 326 | 7400 13 20 21'68 174
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RANGE TABLES.

12-rr. B.L. GUNS,
Charge : 3% Ibs. R.L.G* Projectile

2 12 1hs.
Initial Velocity: 1,650 f.s.
| it [
‘ Le}gg‘bh of ‘I Length
Tlevas | e uze. Rleva- lof Puze
Range Iéllgza rime.| H Range. ]:tliin’.h Time. |
. Med- | \
Small ium. 1 | ‘ I:{ﬁg
il |
Yards.] ¢ ' ’ 1 In.| In. | Yards.| ° '’ L o In.
10010 0 18 L 08 ] 00 6 2 919 | 308
200 |0 0| 37| 15 0L | 6 21 961 [ 418
300 (0 4 | 78§ 3| 0% 6 40 | 1003 | 433
200 | 0 10 | 103, 34| 08 6 59 | 1045 | 433
500 | 0 18 | 128 | 71 12 7 19 | 1087 473
G0 0 23 | T3] 0| 17 7 30 | 1130 | 404
700 | 0 31 | 178 | 106 | 22 7 59 | 1175 |
200 | 0 40 | 204 | 121 -2 8 20 | 1220 |
900 | ¢ 50 | 2:30| 136 | -3 § 41 | 1265 |
1000 0 1 0O | 256 180 | 46 9 2 11310 |,
1100 | 1 10 232\ 16 | 56 9 23 | W% | F
10200 | 1 91 | 308, 1771 <63 9 4 | 1400 | F
Ts00 | 1 %2 | 334l 1ss| 80 007 | 144 2
1400 | 1 43 | 360 | 201} 08 10 29 ( 1490 |
1500 | 1 55 345’7\ 214 | 112 10 82 | 1540 | &
1,600 | & 7 | 414 2971 130 1115 | 1590 “ e
1700 | 2 20 | 442 241 1'50 11 40 | 1640 =
1,800 | 2 83 | 4711 255 | 169 19 6 ;1690 | >
1,000 | 2 47 \ 500 | 270 | 187 133 | a0 o g
20000 | 3 1 | 530 | 285 204 13 1 | 1792 l @
2700 | 3 15 | 560 | 300 | 220 13 30 | 1844 5
2200 | 3 80 | 59| 315 23 15 o | 1z0s |8
2300 | 5 45 | 6:23 331 | 250 | 14031 | 1950 | &
2400 | 4 1 | 656 | 348 | 2067 %% o | o=
2500 | 4 17 | 6901 365 | 28 15 36 , 2060 | €
2,600 | 4 % | 725 | 33| 301 16 12 ! 218 | &
2,700 ~ 4 51| 761 401 318 16 51 | 2v76 |
2800 | 5 8 \ 700 | 420 | 336 17 33 | 2236 |
2900 | 5 26 | 938 .. | 335 18 18 | 2300 |
3000 | 5 44 \‘ 8-78\ 374 19 6 : 9370 |
I ! I \ i
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9-rr. B.L. GUNS.
Charge: 2:51bs. Projectile : 9 lbs.

Lei;gth of Iée?‘gth

| . uze. of Fuze.

| Eleva- Eleva- 3

Range, tion, Time, | ————— Range. | “yion, | Time.

ime. T
Med- | Med-
fun. ‘Short. jum.

Yards, 4 “ In. ’ In. || Yards. ° " In.
100 4 25 00 ‘10 2,900 5 46 826 | 350
200 8 46 02 | 18 || 3,000 6 2 864 368
300 13 68 03 31 3,100 6 21 902 386
400 19 89 06 45 3,200 6 40 940 404
500 2 1 111 09 61 3,300 7 0 980 424
600 33 135 ¢+ 13 78 3,400 7 20 1020 443
700 41 ] 160 | 18 96 8,500 7 40 1060 463
800 49 1186 ¢ 241 113 3,600 8 0 11-04 484
900 58 30 | 129 3,700 8 20 11-48 504

1,000 7 39 1 144 3,800 8 42 11-92

1,100 16 49, 158 3,900 9 4 1238

1,200 26 61| 170 4,000 9 2 12-08

1,300 38 =73 | 183 4,100 9 50 13-24

-89 | 197 4,200 | 10 14 1370

=
8

SIOTHR B B B W W W W NI IOMHHIRHIHMOOOOOOO0 O ©
o
(=

212
2:38
266 "
294
322 &
350 B
1,500 4 | 378 211 || 4,800 | 10 88 | 1416 §
1,600 18 | 408 | 197 | 2251 4,400 |11 3 | 1464 X
1,700 32 | 438 | 148 | 240! 4,500 | 11 28 | 1512 <
1,800 46 | 468 | 168 | 254 4,600 | 11 54 | 1560
1,900 | 0| 498 | 188 269 4700 | 12 20 | 16708 g
2,000 16 | 598 | 205 | 284 | 4,800 |12 47 | 1856 s
2,100 32 | 558 | 219 | 299 || 4,900 |18 15 | 1704 2
2,200 48 1590 | 235 | 315 || 5000 | 13 44 | 1752 8
2,300 4 1692 | 250 | 3381 | 5100 |14 14 | 1300 8
2,400 20 | 654 ‘ 265 | 347 || 5200 | 14 45 | 1850 E
2,500 37 {68 | 280 | 383 || 5300 |15 17 | 19-00
2,600 54 {790 | 207 380 || 5400 |15 50 | 1950 E
2,700 11§ 754 | 314 | 397 5500 |16 28 | 2000 £
2,300 28 | 790 "

333 -5,600 | 17 10 2050 |




PART IV.

DIRECTIONS FOR LOCAL NAVIGATION,

DESCRIPTION OF LIGHTS ON THE VICTORIAN
COAST.

Al bearings are from seaward, and magnetic.

i . 1 Visible in
Name. Description of Light, &e. © Clear
Weather.

Cape Nelson. | Fized White Light, of the dioptric ’19 miles,
order, elevated 250 feet above sea-
level. A White Light will be seen ;
from seaward over an arc of 189 }
degrees; a ray of Red Light will be
shown to the eastward over the
Laurence Rock ; and a ray of Red
Light, also to the westward, over
the southernmost point of Cape
Bridgewater, and one mile to sea-
ward of such point. |
The bearings (magnetic) on which
j the light will be seen from seaward .’
are as follows:— |
Red, from W.S.W. to W. § 8.
White, from W. } 8. round nor-
therly to E. £ 8.
Red, from E. } S. to E. by S.




DIRECTIONS FOR LOCAL NAVIGATION.

DESCRIPTION OF Licurs—continued.

227

Name.
I ——

Cape Nelson
_~continued.

Portland Bay.

Portland
Jetty.

Belfast, Port
Fairy.

Description of Light, &e.

Visible in

Clear
‘Weather.
oy +

The Lighthouse is 79 feet high,
constructed of stone, and painted
White.

Position:

Latitude, 38° 25" 45" S.
Longitude, 141° 32’ 55" E,

Fized White and Green Light, diop-
tric, of the fourth order, elevated
116 fect above sea-level. Thelight
shows Green from 8. by E. round
westerly to N.W., and Whiteover
the anchorage between S. by E.
and the end of the jetty.

The lighthouse is built of stone, and
coloured White.

Position:

Latitude, 38° 22’ S.
Longitude, 141°39' E.

Red. TFixed.

Fized and Flashing Light, dioptric, of
the fourth order, coloured XRed,
showing a bright flash every three
minutes. Atadistanceof sixmiles
and uwpwards it will appear as &
steady light for a space o 1minute
and40seconds, besuddenly eclipsed
34 seconds, then exhibit a bright

flash for 12 seconds, and be again

12miles.

3tod
miles.

9 miles.
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DIRECTIONS FOR

DEscrIpTION OF LIGHTS—Ccontinued,

Name.

Description of Light, &e.

1
Belfast, Port |
Fairy—con-
tinued.

Look-out
Hill

eclipsed for 34 seconds, when the
steadylight will re-appear. Within
three miles of the light the eclipses
will be scarcely observable, a con-
tinued fixed light being at that
distance, in clear weather, visible
between the intervals of the bright
flashes. The light is elevated 4]
feet above sea-level, visible from
S. by E. 1 E. round by west and
north to N. E. by E. 4 E.

The lighthouse is circular, built of
stone, and coloured Red.

Position :

Latitude, 38° 24’ S,
Longitude, 142° 20" K.

A White Light is exhibited from one
of the lower windows in the above
tower. The lightiscuttomark the
black buoy, moored in 18 feet off
the northern extremity of the reef,
and to pointout the best anchorage
for vessels making the port after
dark.

Fized (freen Lightisplaced on Look-
out Hill, visible between S.W. by
W. and S.

NoTn.—Mariners are particular! ¥ cautioned
to note the distinctive features of the Port
Fairy and Cape Otway Lights, the latter
being Whaite, and attaining its greatest
brilliancy once every minute.

Visible in
Clear
Weather,
——

3 miles
(abont).
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DESCRIPTION OF LIGHTS-—Ccontinued.
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Name.

Warrnam-

bool Lights.

‘Warrnam-
bool Jetty.

Cape Otway.

Description of Light, &c.

Visible in
Clear
Weather.

Tuwo fized Lights, upper and lower.
Upper Light: Fized White Light,
dioptric, of the fourth order, 109
feet above sea-level; visible from
seaward from about E. round nor-
therly to N.W.

Lower Light: Fized Red Light, 87
feetabovesea-level; visiblebetween
thle\ bearings N. 3 E. and N.W.
3N

Pizged Green Light.

Revolving White Light, catoptric, of
the first ovder, showing o bright
Sflash of four seconds duration every
minute; elevated 300 feet abovesea-
level; visible from E. by S. round
northerly to W. § 8.

The Lighthouse is built of stone,
and coloured White.

In addition to the revolving light, &
Red danger light is exhibited at
the base of Lighthouse, 48 feet
below the revolving light. (See
Sailing Directions.)

Position :

Latitude, 38° 51’ 45” S.
Longitude, 143° 31’ E.

Nore.--Mariners are particularly requested

to note the distinction between the Otway
and Schanck Lights.

14miles.

5 miles.

3 miles.

24 milts.




230 DIRECTIONS FOR
DEsCRIPTION OF LiGHTS—continued.
-
! Visible :
Name. \I Description of Light, &o. I gis&i n
| I Weather,
I I
Cape Otway ‘ The Otway shows a bright flash
—continued. once every minte.
[ The Schanck shows a bright ﬁash
[ onceevery two minutes. l
I |
Point Lons- J Lized Red and Green Light, dioptric, | 8 to 10
dale, J’ clevated 80 feet above sca-level. miles,

The Lighthouse is built of wood,

{ and pamted in alternate bands of

J Red and Black, commencing red at |
top.

‘ Gireen Lz(/ht visible bearing N. by W,
toNW. 1 W,

!Re(l L'thf v1=1b1e bearing N.W. }]
W. to W. by S. ]

Point Ne- ; Fized Green Light, exhibited from | [2to0 3
pean Jetty | end of Sammxy Station Jetty, | miles,
Light. ) Point Nepean.

Queenscliff | High Lighthouse: Fized White Light | 17miles,
Lights.*

elevated 130 fect above sea- level
visible on any bearing between
. E.byN.and N.  When close in
! with Lonsdaleland, it will only be |
| scen between N.E. by E. and N.
Within Port Phillip Heads, the |
i light will be visible from N.E. by |
' E round by north and west to |
" S W. by W

Norz.—See Caution in Sailing Directions,

| catodio ptric, of the second order,
} I
|
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DESCRIPTION OF Licurs—continued.

Visible in
Clear

Deseription of Light, &c.
o § Wenther,

Name.

Queenscliff | The Lighthouse is builtof Blue stone,
Lights*— and retains its natural colour.
continued- | Low Lighthouse: [Fized Red and | White Lt.,

White Light, dioptric, of the third ﬁ?&’},‘lf;in
i)rdelr. Elevated 90 feet above sea- | “10 miles.
evel,

The White Light is visible from N.E.

by E. to N.I.

The Red Light is visible from N.E.

to N.N.E.

= Nors To QUEENSCLIFF LigGnTs.

The following notice has been published in reference to alteration in
these lights : -

s« On and after the 1st November, 1886, the low 1eadin%V1ight to the
entrance to Port Phillip will be altered by exhibiting the Whate Light of
the western sector four degrees further to the eastward, thereby briwjng
the eastern edge of the Lonsdale Rock within the range of such White
sector.

«The Low Light, therefore, on and atter the date mentioned, will be
seen from approaching vessels on the following bearings i—

« Western White Sector, from N.E. by E. to N.E. iN.

« Leading Red Sector, from N.E. % N. to N.N.E.
« Bastern White Sector, from N.N.E. round northerly to W. by N.

¢ CAUTION.

«Vessels entering between Port Phillip Heads should keep the Red
Light visible, and in line with the high White Light. The change of
colour from Red to White will be an indication that the vessel is either
approaching the Lonsdale Rock on the west or the Nepean Reef on the
east side of the fairway entrance.”
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DESCRIPTION OF LicHTs —continued.

7 -
[ Visible in

I
Name, f Description of Light, &e. | Clear

| | Weather,

| f—
i \
Queenscliff II The White Light again from N.N.E, |
Lights*— i round by N. to W, by N. :
continued | NOTE.—See cautions in Sailing Directions, |

Swan Spit ’ Thwo_fiwed Red Lights, one from | 8 miles,

Lightship. [ mainmast, and one from foremast,

i
Lightship painted Red, r‘

Nore.—This Lightship temporarily replaces |
o Pile Lighthouse, which wag destroyed by I
collision. "A gong is sounded from the Light-
ship every ten minutes in thick or foggy |

| weather. I

West Chan- . Fized Red and White, elevated 38 ‘ 11 mileg,
nel Pile I feet above low water. |

Light. | The light shows Red between N.E. |
| byN.and 8. by E. } E. i
The light shows White between N.T. ‘

4‘ by N. round westerly to S. by E. |

EL |
South Chan- | The ** Eastern Light ” (immediately ( 13 miles,
nel Lights. | under Arthurs Seat) is a Fized |

White and Red Light, dioptric, of !
the third class, elevated 100 feet |
f above high-water level, :
!The “South Channel Pile Light,* | 10 miles.
Fized Red and White, dioptric, of |
| the fourth class, elevated 27 feet |
above high-water. i
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DESCRIPTION OF LicuTs—continucd.
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Name.

Description of Light, &ec.

Visible in
Clear
‘Weather.

South Chan-
nel Lights—
“continued.

Gellibrand’s
Point Light-
ship.

Geelong
Lightship

South Chan-
nel Geelong
Lights.

'The *Eastern Light” shows Fed

between S. by W. $ W. and S.E.

1 B. Whkite between S.B. { E.

i and E. by N. § N.

The ‘‘South Channel Pile Light”
shows Red from W. & 8. round
northerly to N.E. 1 N. White
N.E. $ N.and 8.8.E.

Nore.—Between the bearings of 8.8.E. to

W. 4 S. this light is obscured.

Revolving White Light, showing a
bright flash every 30 seconds, ele-
vated 40 feet above sea-level.

The Lightship is painted Red.
Norr.—A horn is sounded alternately with

a gong every ten minutes in foggy weather.

Fized White Light, elevated 27 feet
above sea-level.

The Lightship is painted Red.
Nore.—A gong is sounded every ten min-

utes in foggy weather.

On and after 1st October, 1886, lights
will be exhibited from two beacons
erected on the North Bank, at the
Fastern and Western entrance to
the South Channel, Geelong. The
lights will be of the ordinary jetty
type,elevated 21 feetabove themean
level of the sea, and will be visible
in clear weather about 6 miles.

T

10 miles.

9 miles,
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DESCRIPTION OF LIGHTS—continued.

Visible in
Description of Light, &c. Clear
Weather,

Name.

South Chan- | From the Eastern entrance a Red |
nel Geelong | Light will be shown towards Point |
Lights—con-| Henry and the Bird Rock, with a
tinued. i sector of White Light marking a
clear passage off the Point Wilson
and Wilson Spit Buoys. i

The Lightfromthe Western Entrance
will be Green.

Schnapper Fized White Light, dioptric, of the |10 miles,
Point. fifth order, elevated 50 feet above |
sea-level, visible all round to sea-
ward.

Lighthouse painted White.

Schnapper Fized Red, 3 miles,
Point Jetty !
Light. .
Portarling- | Fized Red Light, dioptric, elevated 50 | 7 miles,
ton Harbour | feet abovesealevel, visible between
Light. the bearings W.8. W. and S.E. byE. |
| Lighthouse built of wood, skeleton |
frame, and painted White. J%
|

Portarling- Lized Green Light, visible from any | 2 to 3
ton Jetty | point seaward. “ miles,

Light.

CapeSchanck | Fized and Flashing White Lights, | 23 miles.
Coast Light. | catodioptric,of thefirst order, show-

i ingabright flnsh every two minutes. |

The Light at a distance of eight ,r
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DzscrrerioN oF LicETS—continued.
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Visible in
Clear
‘Weather.

Name. Description of Light, &c.

CapeSchanck | miles and upwards, according to
Coast Light | the state of the atmosphere, will
—continued. | appear as a Stendy Light for the
space of 1 minute, be suddenly
eclipsed for 25 seconds, then exhibit
a bright flash for about 10 seconds,
and be againeclipsed for 35seconds,
when the Steady Light will re-

appear.

When a vessel is about six mﬂes
from the Light, the eclipses will be
scarcely observable, a continued
faint light being at that distance,
in clear weather, visible between
the intervals of the bright flashes.

The Lightis elevated 328 feet above
sea-level, and is visible between
the bearings W. 3 N. and S.E. £ E.

The Light tower is built of stone,
and coloured White.

Flinders Fized Red and White Light.

Jetty Light,

Western

Port.

Nore.—See Caution in Sailing Directions.

Queensferry | Fized Red Light.

Jetty Light,

Western

Port. T2

4 to5
miles.

3 miles.
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DrescripTION OF LlgHTS—CcOntinucd.
Visible in
Name. Description of Light, &c. Clear
Weather,
Griffith Fixed Green Light. 2 to 3
Point, east miles.
entrance
Western
Port.
Waratah Fized Red Light, elevated about 120 | 3 miles.
Bay Har- feet above sea-level.
bour Light. | .
Position :
Latitude, 38° 52/, S.
Longitude, 146°, E.
Wilson’s Pro- | Fiaed White Light, catoptric of the |24 miles.
montory. first order, elevated 342 feet above

Coast Light.

Cliffy Island
Lighthouse.

sea-level. The Light is seen' be-
tween the bearings of N.E. by E. §
E. and S8.8.W., and is again visible
between the islands of the Anser
Group on an E.N.E. bearing.

The Lighthouse is built of stone,
and coloured White.

Flashing Red Light, dioptric, of the
fourth order. The Light gives
Jive flashes and eclipses alternately
in every minute. visible in clear
weather all round the horizon.

The Lightis elevated 180 feet above
sea-level.

The Lighthouse is constructed of
stone.

15 miles.
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DESCRIPTION OF Licurs—continued.

237

Visible in
Name. Deseription of Light, &c. Clear
Weather.
Cliffy Island | Position (approximate):
Lighthouse Latitude, 38° 58 10” S.
—continued. Longitude, 146° 42" 24" E.
Clonmel Is-| Fized and Flashing Red Lz‘gﬁt, 11 miles.

land, east
entrance to
Port Albert.

dioptrie, of the fourth order, show-
ing a bright flash every three
minutes at a distance of six miles
and upwards. It will appear as a
Steady Red Light for aspace of one
minute forty seconds, be suddenly
eclipsed thirty-four seconds, then
exhibit a bright Red flash for
twelve seconds, and ~be again
eclipsed for thirty-four seconds,
when the Steady Red Light will
re-appear.

When withinaboutthree milesofthe
light, the eclipses will be scarcely
observable, a continued Fized
Red Light being at that distance
visible between the intervals of the
bright flashes. The light is eleva-
ted 52 feet above sea-level, and
is visible between the bearings of
N.E. and W. and S. ’

The Lighthouse tower is built of
wood, and coloured White.

Position (approximate):

Latitude, 38° 45" 10" S.

Longitude, 146° 37’ 50" E.
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Dxescrrprion oF LiGHTS —continued.

. Visible in
Description of Light, &e. Clear
Weather,

|
f
i
\

Gabo Island | Fiwed White Light, catodioptric, of | 20 mileg
Light, | the first order. Elevated 179 feet

J above sea-level, The Light is visi-

( ble from secaward between the

i bearings E. 4 N. round northerly

| toS.W. by S.

fThe Lighthouse is built of Red

‘ granite, and retains its natural
colour.

[ Position:

; Latitude, 37° 34" 15” S.

| Longitude, 149° 55’ 10" E.

!

BEACON AND DOLPHIN LIGHTS.

Beacon or Dolphin Lights are exhibited at the undermen-
tioned places:—
I —BExrrance T0 RIvErR Y4ARRA.
One Red Light at outer Black Dolphin.

One Green Light at the Elhow Beacon.
One Red Light on the Williamstown Beach.

IL—ENTRANCE To GEELONG HARBOUR.

One White Light placed on first Red Dolphin, and inshore of
the Geelong Lightship.

One Red Light placed on the westernmost Red Dolphin on
the north side of the Channel.
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PIER-HEAD LIGHTS.
Pier-head Lights are exhibited at the undermentioned
jetties:—
Gireen Lights, visible two to three miles:

Belfast, Warrnambool, Quecnscliff, Portarlington, Sandridge
Railway Pier, Frankston, Dromana ; Ann-street Pier,
Williamstown; Griffith Point.

Red Lights, visible three to four miles:

Portland, Williamstown Breakwater, Williamstown Town
Pier, Sandridge Town Pier, Schnapper Point Jetty, New
Pier (Brighton), Railway Pier (Geelong).

White Lights, visible about five miles:

Hastings Jetty, Cowes, Yarra-street Jotby (Geelong), Drys-
dale Jetty. ]

Red and White Light, visible four to five miles:
Flinders Jetty, Western Port.
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SAILING DIRECTIONS FOR PORT
PHILLIP.

In passing within signalling distance of Cape Otway, vessels,
whether bound to Port Phillip or not, are recommended to
show their numbers, and communicate any public intelligence
they may be in possession of.

- A sunken reef lies off Cape Otway, about one and a half
miles in a S.E. to 8.8.W. direction. The screw steamer
Bilackbird, drawing 13 feet, struck upon this reef. It is
advisable to round the Cape at a distance of not less than four
miles, and when the Lighthouse bears W. by N. 2 N. 6 miles
steer N.E. 56 miles to Port Phillip entrance.

Keep an Ofing until Daylight—Strangers, if when abreast
of Split Point find there is not sufficient daylight to take
them to Pilat waters, should bring the ship under easy sail,
and stand off and on shore until daylight, not shoaling their
water to less than 20 fathoms.

Henty Reef.—TIn running for Port Phillip, be careful to
avoid a sunken rock, with not more than 18 feet over it,
which lies about two miles off shove, near Apollo Bay, and
13 miles off Cape Otway. TFour beacons on the main land
mark the position of this rock ; two on Cape Bunbury, bearing
from each other 8.E. 4 S, and N.W. 4 N.,the inner one painted
Wlite, the outer Red; two on Point Hayley, situated about
nine miles N.E. from Cape Otway, bearing from each other
E. 3 N. and W. 1 S., the inner one painted White, the outer
Black. The position of the rock is marked by the intersec-
tion of two lines drawn through these heacons. This danger
is known as Henty’s Reef, is steep to, having 10 fathoms all
round within a cable’s length of the shoalest part. As the
sea only breaks on the reef in bad weather, vessels should
give it a good berth in passing.
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Cuution not to heare 10.—On no account ghould & vessel e
Jove bo whon waiting for da,yli%{ht near the Hoads, Seve
essels that have done so have ¢ ifted into danger--two (the
Sucramento and the Barl of Charlemont) were lost, one on
Point Lonsdale, the other on Point Flinders, from this
canse, combined with inattention to the lead and the state of
the tide.

Current.—Should Cape Otway be rounded early in the
evening, with a fresh southerly breoze, it is necessary to
aware of over-running the distance, as the current, after a
prevalence of westerly or souther] gules, is often found to
set, strongly along the land to the N. 1.

APPROACHING THE ENTRANCE FROM TR SouTi-WEsT.

1t the weather be at all clear after passing Split Point, high
land will be seen opening out on the Starboard how; this 18
‘Arthur’s Seat, rising inland over the waters of Port Ihillip
with a steep declivity to the N.W., but sloping gradually
with an even outline to the 5.E. Proceeding onward, the
land about Cape Schanck will be secn more to the castward,
making at first like a long low island, and also trending to the
S.E.; and as you near the entrance, Tlinders Point will open
out on the Port bow, which is an isolated, saddle-shaped,
scrubby hill, about 150 feet high, and isan excellent mark for
the Port, there being no land at this part of the coast like it,
Care should be taken in thick or hazy weather not to mistake
Tlinders Point for Port Phillip Heads, which, in several in-
stances, has led to vessels going ashore.

APPROACHING THE HARBOCR FROM THE BASTWARD.

Vessels steering for the Heads from the southward and esst-
ward usually make the land about Cape Schanck, which can-
not be mistaken, from the bold precipitous character of the
coast; the opening into Western Port to the N.E., and the
unbroken trending of the coast in a N.W. direction, thence
to Port Phillip Heads. The extremity of Cape Schanck is
distingnished by a marked isolated basaltic Tock, called the
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Pulpit; it, and a small reef awash, lies off the Cape three
cables length in a S.E. direction. There is a fixed and flash-
ing White Light upon the highest part of the Cape, the tower
of which is painted White. Vessels having passed Cape
Schanck should keep a good offing, running down towards the
entrance until they cpen out the Shortland’s Bluff Light-
houses, which are not seen before bearing N. 2 . owing to the
Ligh land of Point Nepean intervening, nor when near the
Heads bring the Point Lonsdale Lighthouse to the westwarg
of N.'W. before opening out the high Lighthouse to the west
of the obelisk.

Prror WATERS.

Pilots.—The pilot vessels cruise from three to twelve miles
outside the Heads, borrowing on cither shore according to the
weather.

Pilot Flag.—Pilot vessels carry by day a red and white
flag in horizontal stripes, white uppermost, at the mainmagt-
head, and between sunset and sunrise exhibit a bright light
at the foremast-head, and show in the waist a flagh light
every quarter of an hour.

Tipar SieNars.
(See Table of Tidal Signals.)
ExtrANCE T0 PorT PmIrrre.

The entrance to Port Phillip is between Points Lonsdale
and Nepean, bounded by reefs off each point, and an out.
lying danger, the Lonsdale Rock, on the west side of the
fairway—(the Lightning Rocks are now removed)—leaving a
clear navigable channel of half-a-mile between them, with
five fathoms close to the Lonsdale Rock, and from seven to
nine fathoms in mid-channel, and close over to the late site
of the Lightning Rocks, but ships of heavy draught should
endeavour to keep in mid-channel, as the strong tide ripple
causes them to plunge several feet below the level of the
water.
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Pornt LONSDALE.

Forms the western side of the entrance to Port Phillé]s,
and bears from Flinders Point E. # N. six miles, and W.
+wo miles from Point Nepean. Tt is neither so high nor so
well marked in outline as the latter, but can now easily he
distingnished by a Light and Look-ont House, Telegraph
Station, and Tidal Flagstaff near its south extremiby.

Loxspare Licur.
(See Table of Lights.)

Caution.—Vessels having the Green Light in sight will be
outside and the Red Lightin sight will be inside the Lonsdale
Rock, which bears S.E. & E., distant nearly two-thirds of a
mile from the light. The blending of the two colours, when
seen from a vessel, will show she is in the vicinity of, orin a
line with, this danger. Great caution will, therefore, be
necessary before these colours begin to blend.

During the day-time, a line N.W. 3 W, passing through
the Lighthouse and Tidal Flagstaff, leads over the Lonsdale
Rock.

LoNsDALE REEF.

Lonsdale Reef extends S.E. from the Point three cables’
length, and is about one cable’s length broad. The greater
part is dry at low water,

Loxspare Rock.

Lonsdale Rock lies 8. 56° E. six cables’ length from the
Tidal Flagstaff; it is a small pinnacle rock, having only 18
feet over it, with four and five fathoms close to. here is a
navigable channel, 150 fathoms wide, between the end of the
;‘eef and the rock, for vessels in day-light drawing under 14
eet,

Pomwr NEPEAN.

Point Nepean terminates the Peninsula, which slopes
gradually W.N.W. from Arthur’s Seat. It forms the eastern
part of the entrance, is higher than Point Lonsdale, and con-
sists of a series of sandy hummocks, slightly covered with

law hnchae



244 SAILING DIRECTIONS FOR

JErTY LIGHT.
(See Table of Lights.)
Porxy Nzpean Jerry.

Mooring Buoy. There is a Red Cusk Mooring Buoy placed
75 fathoms E.N.E. off the end of the jetty, in 15 feet low
water.

Nereax Rerr axDp Rock.,

Nepean Reef projects west nearly two cables’ length from
Nepean Point to Nepean Rock, a small islet, on which is a Red
cone-shaped Beacon; from thence a continuation of the reef,
and several pinnacle rocks outside it, extends three and a half
cables’ length further westward to Corsair Rock, at 150 feet
to the N.N.E., off which is a small detached rock, with 10
feet of water on it. Nepean Reef is dry at low water out to
the islet, but the remainder of the reef is covered with 1 to 3
feet water.

The northern edge of the rocky ledge along Nepean Reef
trends from Corsair Rock, L. by N., to one cable’s length
northward of Nepean Point. The coast outside Nepean Point
is bounded by a continuation of this reef and numerousg
rocks; but they do not extend more than one o one and a half
cables from the shore, which may be approached to a quarter
of a mile in five fathoms.

Corsair Roox.

The Corsair Rock may be considered as the outer end of
Nepean Reef. Tt is 20 feet in diameter, having 8 feet water
over it. The chart mark is the cone-shaped Red Beacon on the
rocky islet on with Port Nepean White Beacon.

LeapiNG BracoNs ror DELp-WATER CHANYEL.

The beacons—the outer Red, and the inner White—are sity-
ated m Lonsdale Bight, nearly one and two-tenth miles from
Point Lonsdale, and one and six-tenth miles from Queenscliff
low Lighthouse, and kept in line bearing N.N. V., 2 W.; lead
in with not less than 42 feet at low water.
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VICTORY SHOAL.

| Victory shoal lies near midway between the. low Light-
! phouse and Point Lonsdale, about half a mile off shore, in a
" line with the Shortland’s Bluff and Tidal Flagstaffs. It is a
i rocky patch, about & cable’s length in extent, with 10 feet
water over it, and three and four fathoms a little outside.
But the whole of Lonsdale Bight is shallow, foul ground, and
shonld be avoided by all vessels.
SHORTLAND’S BLUFF.

Is situated inside the Heads, about two and a quarter
miles N.E. 3 E. from Point Lonsdale. It is well marked by
two Lighthouses (Queenscliff Lights), an obelisk, telegraph
station and flagstaff. The Lighthouses are 1,056 feet apart,
and bear from each other S. 33° W., and N. 33° E. The
obelisk stands a little to the eastward of the low Lighthouse;
it is 50 feet high, coloured lower half White, upper half Red,
and was the leading mark to clear the Lightning Rocks, which
are now removed.

QUEENSCLIFF LIGHTS.
(See Table of Lights.)

Alieration of Low Light.—Officers in charge of vessels are
particularly requested to notice the alteration in Queenscliff
Tow Light. The alteration takes place on and after lst
November, 1886, and is described in ‘“ Note to Queenscliff
Light,” in Table of Lights.

Caution.—Vessels entering between Port Phillip Heads
should keep the Red Light in sight, and steer with it bearing
N.E. by N, in line with high White Light.

The change of colour from Red to White at the low Light
indicates approach to Lonsdale Reef on the west and to
Nepean Reef on the east side of entrance.

These bearings, it will be observed, show the low Light to
be White from Point Lonsdale to a safe berth clear of the
Reef; thence Red, to a safe berth clear of the Corsair Rock ;
thence White to a line passing from the Lighthouse through
the South Channel to the southward of the Pope’s-eye and -
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black buoys, and to the northward of the white buoys, so that
vessels caught after dark with light winds or adverse tides in
the South Channel will be aided in their passage through by
a bearing of the light. The change of colour from Fed to
White is intended to warn vessels approaching Point Lons-
dale and Nepean Reefs to haul to the eastward or westward,
as the case may be, to getinto the streain of Red Light, which
will lead them clear of both reefs. The two lights iu one i
the safest course for vessels of heavy draught entering between
the Heads. See Alteration of Lights.
SWAN SPIT LIGHTSHIP.
(See Table of Lights.}
CAUTIONS IN APPROACHING SwAN Srit LIcHTSHIP.
After passing Royal George Sand (see further on) care must
be exercised to avoid several sandy knolls to the southward
and eastward of the Lightship, two outside the Lightship,
with not more than 12 feet of water over them, bearing from

Lightship E.N.E. and 8.B. by E., each distant about s, cable’s

length on bearings named.

A sandy knoll to the southward of the Lightship. Tt is
about one cable in length, trending 8.K. § S, towards No. 4
buoy. The shoalest part is at its S.E., where theve ave only
14} feet at low water. There are 17 fect over the northern
part of it.

A checkered buoy is placed over the shoulest part. There is
a passage with from 18 to 20 feet Letween the knoll and the
Lightship.

At night, an additional sector of Red Light will be shown
from Shortland Bluff low Lighthouse, Queenscliff, visible
between the bearings of about S.W. by W. + W., and S.W.
by W. § W., or from black buoy No. 1 to perch buoy No. 2,
at the entrance to the West Channel. After passing No. 2
perch buoy, this sector will indicate approach to above knoll.

Vessels must not approach the Lightship nearer than 100
fathoms, outside of which distance there is a clear channel of
nearly one-third of a mile, with three, four, and five fathoms
water.
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Swax SeIT.

A shoal is forming off the Swan Spit Lightship; at present
the depth, at a distance of 1} cables from the Light, is 12 feet.

A black buoy will be placed on the shoal to the northward
of the Swan Spit Lightship until it is removed.

Vessels are cautioned not to approach within 100 fathoms
of the Lightship, which will keep ships clear of this recently
formed shoal.

QUEENSCLIFF BIGHT.

Great changes have taken place since 1864. Six banks,
with three and four feet of water, Lave been formed, and four
of the six ave each nearly a cable in extent. The outer of
these two banks is in o line between Queenscliff high Light
and Swan Spit Lightship, the south-west one being nine
cables from the Queenscliff high Light, and the other nine
cables from the Lightship, the two being distant from each
other four cables.

The recently formed banks in the Queenscliff Bight being
out of the navigable channel, the old clearing marks, viz.,
Tonsdale Lighthouse open of Shortland’s Bluff, will clear the
edge of the bank referred to.

IxsipE tHE HEADS.

Inside the Heads, for the first two and a half miles, the Bay
is free from other dangers; above that distance it widens to
the north and east, and for ten miles is covered with sand
banks, through which there are several channels, three only
being buoyed, namely, the South, West, and Coles’ Channels;
the others are narrow and intricate.

RoyalL GEORGE SAND.

Royal George Sand lies on the eastern side of the entrance
4o the West Channel ; its western end is about -a mile S.W.
by W. from the Swan Spit Lightship, and a mile east from
" the upper Lighthouse. The eastern end is separated from
Symons’ Spit by a 17 feet channel, two cables wide. The
knoll is marked by two White buoys, bearing from each
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other W. by 8. and E. by N.; least water 11 feet, abous
midway between the buoys, which lie in 16 feet.

This bank has shoaled one foot, and moved 400 feet, ous-
wards towards the Heads.

Porr’s-EYE Bavk.

This shoal of sand is about a mile long and two cables in
width, having two feet water on the northern and three
fathoms on the southern end, which lies a mile and a half §.
2 W. from Swan Spit Lightship, and nearly the same distance
S.E. by E. from the upper Lighthouse. The S.W. end of the
Pope’s eye is marked by a Red buoy, the Royal George buoy
about S.8.W.

Nicuorson’s KNoLL.

Nicholson’s Knoll is a small sand ridge off the Quarantine
Ground, with three fathoms water over it, and five, six, and -
seven fathoms close to. This ridge is of recent formation,
and lies in a north and south direction, and is about a cable’s
length in extent; it is marked by checkered Black and White
buoys, moored on the north and south ends of it. The flag-
staff on the eastern end of the Quarantine Ground, bearing S,
by W. 2 W., and the upper Lighthouse, bearing N.W. by
W. 3 W., places you on the ridge. .

Margs To CLEAR THE DANGERS AT THE ENTRANCE AND
SHOALS INSIDE THE HEADS.

To clear the Lonsdale Reef.—Vessels drawing under 14 feet
may, in the day time, pass between Lonsdale Reef and the
rock by keeping Swan Point a little open east of Shortland’s
Bluff; and pass to the eastward of these dangers, keep Swan
Point Beacon open east of Shortland’s Bluff until the Light-
house on Point Lonsdale opens well and clear of the Tidal
Flagstaff.

To clear the Corsair Rocks and adjacent dangers.—Keep the
Lighthouse in line with east end of keeper’s quarters until you
open the Whire Beacon on Point Nepean well out to the north-
ward of the Red Beacon when bound inwards, and well out to
the southward when bound outwards.
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To clear Victory Shoal.—Keep Swan Spit Lightship open
east to Shortland’s Bluff,

To clear Royal George Knoll.—Keep Swan Spit Lightship
to the eastward of N.E. by E. until the out end of Queenscliff
Jetty bears W. by S.

T clear Pope’s-eye Bank.—To pass to the westward of the
southernmost end of the Pope’s-eye, do not bring Swan Spit
Lightship to the northward of N. by E. § B.

To clear the Bank between Shortland’s Bluff and Swan Spit
Lightship.—Keep the Lonsdale Lighthouse open of Shortland’s
Bluff.

To clear Nicholson’s Knoll.—To pass to the northward, keep
the rocky islet a little open of Point Nepean; to pass to the
southward, shut in the rocky islet with Point Nepean, When
the eastern flagstaff of the Quarantine Ground bears 8.W. by
S, you are above the knoll.

Soure CHANNEL.

The South Channel is nine miles long, free from dangers,
varying from one to a quarter of a mile in breadth ; soundings
very irregular, varying in the centre from seven fathoms at
the western end to twelve and twenty fathoms off Point King,
and decreasing to four and five fathoms at the eastern eng,
“shoaling gradually from the middle to three fathoms at the
sides, then suddenly to two fathoms and less. It is marked
by three leading lights (the two eastern, immediately under
Arthur’s Seat, from heights of 80 and 46 feet above high-water
level, and the western, <hown at an elevation of 27 feet from
a Pile Lighthouse erected on the position formerly occupied by
No. 10 buoy), and twelve buoys, eight Black on the Port hand,
and four White on Starboard, the former marked with odd,
the latter with even, numbers, commencing from seaward.
The first and last Black buoys are each surmounted by a staff
and ball.

‘WesT CHANNEL.

The West Channel is five miles long and about half-a-mile

broad, free from dangers, with an even bottom, having from
v
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three to four fathoms through it, shoaling suddenly towards
both sides. The channel is mostly used, and marked by two
lights and fourteen buoys, the light at the lower entrance
being exhibited from a Lightship on the Swan Spit. The
Lighthouse at the upper end of the channel is built on piles, oy
the north-eastern edge of the west bank, in 15 feet of Water ;
is 38 feet above low water, and is visible in clear weather at
a distance of eleven miles. The Light is fixed, and shows Red
between N.E. by N. and 8. by E. § E., and Wiite between
N.E. by N. round westerly t0 5. by E. 3 B. The Red Lightis
cut to mark the black buoy off Prince George Bank, and
No. 5 buoy in the West Channel. Vessels passing should
keep half a cable’s length to the eastward of the Light.

There are five Black buoys on the Port hand, with odd
numbers, and eight White buoys on the Starboard hand, with
even numbers. The first White buoy on the Royal George
Bank, and the large cone buoy (No.12) on the N.W. elbow of
the bank which forms the east side of the channel, are sur-
mounted by a staff and ball. The draught of water for shipsg
navigating the West Channel should be limited to 17 feet,

Core’s CHANNEL.

Cole’s Channel is the westernmost, is three miles long, and
about one quarter of a mile broad, with 13 feet in the fairway,
shoaling gradually to the shore, but suddenly towards the
bank which separates it from the West Channel. The en-
trance to this channel is above Swan Island ; it is but little
used.

There are two Red buoys on the Starboard hand.

Dirrcrions ror ENTERING BETWEEN THE HE4DS.

Waiting the Turn of the Tide.~~It is advisable for vessels
waiting the turn of the tide outside the Heads to keep point
Lonsdale shore aboard, where the tide runs fairer, and, in bad
weather, small vessels incur less danger from the tide ripple,
and will have smoother water.

Proper Time to Enter the Heads.~—Should a pilot not have
been taken on board outside the Heads, and the last-quarter
ebb signal be up, or it be food tide, steer within three leagues
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of the entrance, to bring the high Lighthouse on Shortland’s
Bluff to bear N.E. by N., upon which line of bearing, as you
approach the Heads, the low Lighthouse will be seen to sea-
ward of the upper one, when steer as follows:—

Fair Wind and Flood Tide.—With a fresh fair wind and
fiood tide, keep the two Lighthouses in one until you bring
the rocky islet off point Nepean open to the westward of
that Point, when you are in clear of reefs.

Seant Wind and Flood Tide.—With a scant or light wind
{easterly) and flood tide, do not shut Swan Point Beacon in
with Shortland’s Bluff.

DIRECTIONS FoR WEST CHANNEL.

Entering againgt Ebb Tide.—Entering the Heads with ebb
tide, steer when within two miles of the Heads to get the low
Lighthouse about a point open E. of the high one until you
draw mear Point Lonsdale, when haul as close round the
reef as practicable, taking care, however, if your draught
is over 14 feet, not to shut Swan Island Beacon in with
Shortland’s Bluff, nor on any account to shut in Swan Point
with the Bluff until you are clear of the reefs and have the
rocky islet off Point Nepean open to the westward of that
point, when, if bound through the West Channel, steer
X.E. 1 E. for the white buoy which is surmounted by a staff
and ball, and lies on the east sideof the S.W. end of the West
Channel, giving Shortland’s Bluf a berth of two cables’
length in order to avoid a ledge which runs about that dis-
tance S.E. of it. The White perch buoy and the Red buoy on
the Pope’s-eye Shoal are to be left on the Starboard hand, and
when within a cable’s length of the former haul a little to the
northward to pass between it and the Swan Spit Lightship,
taking care not to keep Point Lonsdale Lighthouse to the
westward of Shortland’s Bluff until you bring Swan Island
Beacon on with the Swan Spit Lightship, to which give a
berth three-quarters of a cable’s length in passing—(See
description of Shoal to the N.E. of Swan Spit Lightship)—
then steer about N.N.E. keeping the upper Pile Lighthouse

U2
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a little on the starboard bow until past No. 12 White buoy,
which has a staff and ball, then bring the Lighthouse on the
Port bow, passing it to the eastward ; and if bound to Hob-
son’s Bay, steer N. by E. E. for Gellibrand’s Point Light-
ghip ; if to Geelong, steer N. by W. for Prince George buoy,
and follow the directions for that Port.

Vessels under 15 feet draught may enter the West Channel
between the Royal George and Pope’s-eye sands, by keepin
about midway between the White perch buoy and the Reg_
buoy until Swan Island Beacon comes on with the White
cask buoy, bearing N.'W. by N., when steer for the Swan Spit
Lightship leaving the cask buoy on the Port hand.

With & Scant Wind against Ebb Tide.—Vessels with a scant
wind proceeding up channel against the ebb must not stand
t00 close over towards the east bank, as they are liable to be
horsed on it, especially at the north end of the channel.

Vessels working in between the Heads, standing to the
westward, must keep Swan Island Beacon open of Shortland’s
Bluff until Point Lonsdale Lighthouse is well open of the Tidal
Flagstaff, when vessels of light draught may stand more in
shore, keeping Swan Point a little open of Shortland’s Bluff,
making due allowance, however, for the set of the flood tide;
and above the Bluff, standing to the westward, do not shut in
the Lonsdale Lighthouse with the low Lighthouse until you
are a cable’s length above the Lightship, when do not stand
inside the line of buoys.

Sourn CoaNNEL LiecHTS.

(For description of Sonth Channel Lights,
see Table of Lights.)

The colour of the Red Light at Point Lonsdale is deepened
to a darker red than formerly shown, between the bearings of
W. by S. and W. by N.

The deepening of colour is made to prevent the possibility
of mariners navigating the eastern entrance of the South
ghanne% mistaking these lights for the Pile Light in the South

hannel.
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Vessels entering the South Channel from seaward should
steer in with these two lights ( White) in one bearing E. § 8.,
but in approaching o within quarter of a mile of the South
Channel Pile Light, in vessels of heavy draught of water, care
must be taken to bring the Eastern Light under Arthur’s Seat
well to the northward of the Pile Light, in order to avoid
ghoal soundings in 20, 21, and 22 feet, recently obtained by
Captain Stanley whilst re-surveying this channel.

After passing the Pile Lighthouse, steer about east, taking
care to get sight of the Light again (Red) before getting into
the vicinity of No. 13 buoy. When the eastern Light under
Arthur’s Seat shows Red, the vessel will be clear of the east
end of the * Middle Ground,” when a course may be shaped
for either Melbourne or Geelong. Vessels leaving for sea by
South Channel, having made the eastern Light under Arthur’s
Seat (Red), should steer for it until the Pile Light opens out
(Red) upon a W. } S. bearing, when a course may be shaped
so as to pass it on the north side, and then steer W. § N.
through the channel.

Sailing vessels working down, and when to the northward
and in the vicinity of the Middle Ground and Great Sand,
will know when they are getting into danger when either the
South Channel Pile Light or the eastern Light under Arthur’s
Seat shows White.

They will also know their proximity to the eastern shore
when the eastern Light ceases to be visible.

Vessels may find safe anchorage anywhere in Capel Sound,
with the South Channel Pile Light showing Red, the only
danger being the ¢ Hurricane” wreck, upon which a ‘ wreck
buoy ” is placed.

SovTE CHANNEL IXNWARDS.

If bound through the South Channel, after clearing the
Heads, steer along the south side of the Bay, with Flinders
Point just kept open of Point Lonsdale, in from nine to eleven
fathoms, until Point King bears S. by E., leaving the Red
buoy on Pope’s-eye Shoal on the Port hand; and when the
White buoy off Point King comes on with that Point, keep
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the Flagstaff on Observatory Point a large sail’s length open
of the southward of a small knob on the top of the western
ridge of Point Nepean, which marks lead up in mid-channel,
uniil the White oliff bears 8. by E., when bring the Flagstaff
just open o the southward of the knob until the Pile Light-
house comes on with a White tower on the top of Arthur’s
Seat, which will lead through the channel, leaving the Pile
Lighthouse on the Starboard hand, and when to the eastward
of it keep it open of Observatory Point Flagstaff astern until
the easternmost Black buoy is on with Mount Martha, then
steer K. by N. for the latter buoy, leaving it on the Port hand
when if bound to Hobson’s Bay steer N. § W. 27 miles, 01"
if hound to Geelong NW. § W. 14 miles for the Black buoy
off Prince George Bank.
BrarING TP THE SovTi CHANNEL.

Vessels beating through the South Channel must be guided
by the lead, not standing into less than four fathoms on either
side, nor within the line of buoys; and when past the Pile
Lighthouse there is plenty of room between the Middle
Ground and the shore, which may be approached within half-
a-mile into five fathoms; and when clear of the Middle
Ground and to the northward of Mount Martha you can
stand to the westward until the northernmost land of
Tndented Head comes on with Station Peak.

A shoal has been found between Nos. 1 and 3 buoys. Tt
bears 8.E. by E. £ E. from No. 1 buoy, and nearly due W.
from No. 3 buoy.

The shoal lays about due north and south, and isa cable in
length and half a cable in breadth, with 21} feet over it at
low water.

The shallowest part is a cable and a half south of a line
between Nos. 1 and 3 buoys, and two and a quarter (24)
cables from the fairway up channel, viz., two lightsin one
E 8.

This shoal is supposed to be the same on which the Greal
Britain touched some years ago.
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TrpaL SIGNALS AT PILE TIGHTHOUSE, SOUTH CHANNEL,
(See Table of Tidal Qignals.)

NAVIGATION AT NIGHT.

Directions for the Guidance of Vesaels Navigating the
Fntrance to Port Phillip.

Vessels from the southward and eastward will see the high
light (Fixed, White) on & N. IW. bearini, and the white low
light (Fixed, Whité and Red) on a N. § K. bearing ; as they
proceed to the N.VW. to bring the two lights in one, the low
light will change its colour from White to Red on a N.N.E. }
E. bearing. ’ -

Vessels from the southward and westward sighting the hi%h
light to the eastward of N.E. by E. should, to avoid the
Barwon Bight, haul out to the eastward to open the low light,
which vwill be first seen White, on 2 N.E. by E. bearing, and
as they proceed to bring the two lights into one the low light
will change its colour from Red to White on a N.E. ¥ E.
bearing.

A yeference to the chart will show that, as hitherto, the
best and safest course between the Heads is to keep the two
Shortland’s Bluff lights in one line, on aN.E. by N. and 3.W.
by S. bearing ; but should the wind become scant, and the
vessel compelled to make a tack when in the vicinity of the
Corsair Rock or the Point Lonsdale Reef, these dangers will
be avoided by vessels of light draught so long as the Short-
land’s Bluff low Red Lightis kept in sight. Vessels go
circumstanced must be careful to go about, or haul towards
mid-chamnel, before the low light changes from Red to Whte.

Point Lonsdale Light.—The light (Fixed, Red and Green) on
Point Lonsdale has been established to warn vessels entering
or departing at night of the vicinity to, or when they are
clear of, the Lonsdale Rocks. Vessels steering from sea to
Port Phillip, and near the entrance, will first see the Point
Tonsdale Green Light on a N.W. by N. + N. bearing ; and so
long as they have it in tull view they are to seaward of the
Tonsdale Rock. When the two colours, Red and Green, begin
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to blend, it indicates vicinity to the line which passes ona
N.W. by W. bearing from the light on this danger.

When the Lonsdale Red Light opens out full, vessels are
inside of them; and when they shut it in on a W. § N,
bearing they are inside the Corsair Rock.

Vessels steering towards the West Channel will avoid the
reef off Shortland’s Bluff, and the bank between it and the
Swan Spit, and also clear the Royal George Sand, when in
their vicinity, by not opening the Red ray thrown from
Queenscliff Low Lights.  The two lights (Red and White)
blended will clear these dangers. When above Royal George
Sand, and when within three cables’ length of Swan Spit
Lightship, haul to the eastward, and open the MWhite Light
again (Queenscliff Low Light), and follow directions for West
Channel.

Alteration of Queenscliff Low Light.—Officers in charge of
vessels navigating the entrance to Port Phillip at night are
particularly requested to pay attention to the alteration in
Queenscliff Low Light. The alteration takes place on and
after 1st November, 1886, and is described in ‘“Note to
Queenscliff Light ” in Table of Lights.

Vessels navigating the South Chanmnel are reminded that
the low light on Shortland’s Bluff now shows White from sea
up the South Channel to the east end of Capel Sound.

Vessels below Capel Sound white perch buoy will be aided
in their passage up or down the South Channel, and avoid the
north side, by not shutting the light in, it being masked on a
W. by N. bearing.

With a view to keeping the fairway to the West Channel
clear, vessels of light draught are recommended, when
anchoring off Shortland’s Bluff, to bring up as close over
towards the shore as possible, on the N.W. side of the fair-
way, indicated at night by the Red ray from Queenscliff Low
Light; and by day the Swan Spit Lightship just open W. of
No. 1 Black buoy.

Vessels of heavy draught should anchor on the 8.E. side of
the fairway, being careful not to open the Red ray referred to
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abeve; and by day the Swan Spit Lightship just open W. of
No. 2 White perch buoy.

Vessels about to anchor at night off Shortland’s Bluff are
requested to note that the low light shuts in on a W. by N.
bearing.

After passing Upper Pile Lighthouse in West Channel, steer
N. by E. 3 E. for the Lightship off Gellibrand’s Point, which
Point forms the western side of Hobson’s Bay.

Nore—In the above directions, particular attention to the chart and
lead is requested.

Smorr RULES FOR NAVIGATING THE WEST CHANNEL BY
NIGHT.

Coming up the West Channel at Night.—After rounding
Lightship, keep Pile Light on Starhoard bow about a point
until Lightship is on Starboard quarter, then Port your helm
and bring Pile Light about half a point on Port bow.

Nore.—Pile Light cuts Red and White over No. 5 black buoy in West
Channel.

Going down West Channel ot Night—Port your helm, after
passing Pile Light, till you bring Pile Light on Port quarter
and Swan Spit Lightship on Port bow; keep them thus half-
way through channel, and then bring Lightship on Starboard
bow about a point; then keep close to Lightship until you are
in Red ray from Queensclifi Low Light, and steer with it
about a point on Starboard bow.

SATLING DIRECTIONS FOR GEELONG.
Inmer Harbour of Geelong.

Point Wilson Shoal.—Ships bound to Geelong should steer
from the West Channel Upper Lighthouse N. by W. six
miles for the Black buoy, which lies in seven fathoms at the
north end of Prince George Bank. When abreast of this
buoy, and the extreme end of St. Leonard’s Head (Indented
Head) bearing S. 3 W., steer W. % S. until Point Richards
bears S. by E-, off which a shoal lies due north about three-
guarters of a mile, with not more than 10 feet on its northern
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end, which is marked by a Black buoy, bearing from Point
Richards N. 4 E. in four and a half fathoms of water. When
the latter is on with Point Richards, haul up 8. by W. for
the White perch buoy on the southern part of Point Wilson
shoal, which may be passed on either side unless the vessel’s
draught of water exceeds 14 feet; in that case, round the
buoy as close as practicable, leaving it on the Starboard hand,
The course is then N.N.W. for the anchorage of Point Henry,
about a mile off shore in four fathoms, with the middle of the
town of Geelong just open clear of Point Henry; but if bound
into the inner harbour, steer when you have the town open
to bring the beacon on the Bird Rock to bear N.W. by N.;
which will lead you down in three fathoms to the entrance
of the Ship Channel, when the water gradually shoals to
16 feet within a few fathoms of the White buoy, which must
beleft on the Starboard hand. Then steer for the Lightship,
keep it just on the Starboard bow until close to; pass her on
the Port side, then haul up for the Red buoy, and bring it half
a point on the Starboard bow, leaving it and all the Red
dolphins on the Starboard hand, and Black buoy and Bluck
dolphins on the Port hand. From there, acourse may be
steered 8. W. by S. three and a half miles to the anchorage,
at three cables’ length to the northward of the wharves, in
four fathoms water. This ground being soft mud, mixed with
sand and clay, a long scope of chain is required in strong
winds to prevent the ship driving.

TrpaL SiGNaLS AT GEELONG,
(See Table of Tidal Signals.)

Sartxve Dirzerrons ror THE Niw CHANNEL INTO CORIO
Bay anp GrrroNe HARBOUR.
The artificial channel across the extensive sand bank which
fronts Corio Bay has been deepened to 18 feet at low water.
The channel is about one mile and two-tenths along in an
E. by N. and W. by 8. direction, and is 132 feet wide at the
bottom, sloping to 165 feet at the surface at its narrowest
part.
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a, the edges of the channel are marked

Entering from the se
White b rboard hand, and Black beacons

by White Peacons on the Sta
on the Port hand.

About half-a-mile from the east end the main channel is
marked by White dolphins on the Starboard hand; and, about
hatf-a-mile S.E. from the east end of the main chaunel, a pas-
sage 1§ feet deep at low water, about a cable's length na
X.W. and S.E. direction, and half a cable wide, has been
dredged across the neck of sand which forms the south-castern
cide of the basin lying to the eastward of the bar. This pas-
sage 1s marked by four buoys—two Black on the Port side,
and two White on the Starboard side.

The easternmost White buoy is cone shaped, and, a8 & dis-
tinguishing mark, is moored broad end down; it swims nearly
upright, and_is qurmounted by a staff and ball. The other
three are cask buoys.

The sailing directions for Geelong, included in the general
sailing directions for Port Phillip, will be sufficient_to guide
navigators to the upright White cone buoy ab the S.E. end of
the outer cut; passing which, steer direct for the Bird Rock
Beacon, taking care to keep it a little open to the westward
of agap in the trees N. W. of the rock until you begin to
bring the line of Black beacons in one, which marks the new
channel, when haul sharp up and pass through, keeping mid-
way between the two lines of beacons.

As the tides, both flood and ebb, set across the entrance of
the new channel, care must be taken that the vessel is kept
under good command, and not horsed over on either bank.

Vessels drawing 20 feet can, by choosing a proper time of
tide and employing steam, pass through this channel into
Corio Bay close up to the Geelong wharves.

The height of water in the new channel can always be
ascertained byadding eight feet to the beight in the old chan-
nel, as indicated by the tidal signals hoisted on board the
Lightship.

Vessels using the channel are especially cautioned to keep
in remembrance its very limited width, and to use every
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precaution to avoid collisions with other vessels, the buoys, or
beacons.

To prevent accidents, although there is width enough for
ordinary vessels to pass each other from opposite directiong
in this channel, yet it is advisable not to do so. Officers in
charge of vessels are recommended, when they see another
vessel entering the channel from an opposite direction, to
walt outside either entrance until she has passed through,

Porxt WiLsoy SHOAL.

A rocky bank, upwards of a mile in width, stretches due
south from Point Wilson about three miles, with very
irregular soundings, varying from ten feet to three fathoms,
The White buoy on the southern end lies in four fathoms,
with 16 feet within a ship’s length to the northward of it.

CoUrsSE BETWEEN Hosson’s Bay AxXD GEELONG.

Vessels bound to Geelong from Hobson’s Bay, whose
draught of water exceeds 14 feet, should steer S.W. 3 S
24 miles from a fair berth off Geellibrand’s Point Lightskip for
Point Wilson White buoy, bringing Point Henry to bear W,
1 3. before Station Peak bears N.W. by W.; then follow the
directions already given above.

A fourth-class overend Black buoy has been placed four and
2 half (43) cables off and due south of the end of the spit
running off the north shore, midway between the Werribee
and Little Rivers.

The buoy is one and a quarter (11) miles off shore, is in
15 feet at low water, and 'is six (6) cables’ length inside a
fairway course between Point Cook and the Point Wilson
steamboat buoys.

Poixt HENRY TO SEA BY WxsT CHANKEL,

Vessels leaving Point Henry for sea by the West Channel
should steer E.S.E. for Point Wilson buoy, and from thence
Leep about a mile off shore until Point Richards Lears S. by
E., when haul up E. & N. for the Black buoy off Prince George
Bank; a round hill, visible between the two highest hummock
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of Station Peak, just kept open to the northward of the
highest will carry you clear of the bank. After passing the
buoy, steer S. by K. six miles for the Pile Light.

Porst HrwNgY 10 SEA BY Sourn CrANNEL.

1f bound to sea from Geelong by the South Channel, steer,
after passing Prince George buoy, 3.B, & E. 12 miles for the
casternment Black buoy, which is sarmounted by o staff and
ball; then follow the dircctions given for the South Channel

outwards.
SourE CHANNEL OUTWARDS.

Vessels bound to sea from Hobson’s Bay by the South
Channel should steer from a fair berth off Gellibrand’s Point
S, £ E. 27 miles Tor the casternmost Black buoy off the
Middle Ground, taking care to have the white cliffs bearing
S'W. by W. before the top of Arthur's Seat bears S.8.E.,
and after passing the Blaek buoy on the Middle Ground haul
up for the south white cliff nntil you bring the Pile Lighthouse
open to the northward of the Observatory Point agstafl 5
then keep away from the Lighthouse, leaving it on your Port
hand, when a W. § N. course will take you down mid-channel,
keeping the Pile Li%hthouse on with the top of Arthur’s Seat
asbern, and the knob on Point Nepean open to the northward
of the Flagstaff on Observatory Point, leaving the Black buoys
on the Starboard, and White on the Port hand, and when to
the westward of Point King steer to pass midway between
Observatory Point and Lighthouse, bringing the latter to bear
N.E. by N., with which marks on, be guided by the state of
tides in proceeding to sea.

Caution.—No vessel should anchor close to the Heads,
except it be to save the vessel from going ashore.

ANcEORAGE Ixsipe TEE HEADS.

The waters of Port Phillip spread over a surface of upwards
of 800 square miles, three-quarters of which are available for
anchorage. The depth nowhere inside the Lighthouse ex-
ceeds 15 fathoms; below them the bottom is rocky, and the
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ground foul, with very irregular soundings. Off Point Nepean
there are several deep holes, with 30, 40, and 55 fathomg
water, and 8 and 10 fathoms close to.

ANCHORAGE OFF THE LIGHTHOUSE.

Vessels detained inside the Heads by contrary winds or tide
may, during the northerly or westerly wind, anchor with the
High Lighthouse bearing W. distant about a mile and a half,
in from 6 to 7 fathoms. The bottom below the above bem*ings
is rocky; at night, keep the Spit Light to the eastward of the
‘West Channel Upper Pile Light.

ANCHORAGE IN SOUTHERLY GALES.

‘With a southerly gale, haul over under Point Nepean,
abreast of the Quarantine Station, between Observatory
Point and Point King, in about 10 to 14 fathoms, a mile off
shore.

Not T0 ANCHOR IN THE CHANNELS,

It is not advisable in bad weather to anchor in either the
South or 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
Lighthouse just shut in with Swan Point, about half-a‘mile
off shore; and vessels bound up, and canght in the South
Channel with a northerly or north-westerly gale, will find
anchorage in Capel Sound by bringing the white clitf to bear
8.W., and the top of Arthur’s Seat B., in from 5 to 7 fathoms,
sandy bottom; bus, if daylight permits, it would be better to
run back to the anchorage off the Lighthouses.

Norte END oF THE WrsT CHANNEL.

Ships detained with southerly gales at the north end of the
West Channel will find good anchorage by bringing the
Upper Pile Lighthouse, West Channel, to bear 8. by W, just
shutting in Station Peak with Indented Head.
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Poryr HENRY.
The best anchorage at Point Henry is with the hospital
open clear of the Point, in 4 fathoms of stifk clay and mwud,
about three-fourths of a mile off shore.

Ponrr PmiLLir BAY.

Vessels navigating the Bay above the Channels muy, if
necessary, ride with good ground-tackle in any part of it,
there not being a greater de th than 15 fathoms all over the
Bay, and the holding grounc good ; but the west side is pre-
ferable, as the wind usnally veers from north round westerly
10 S.W., making it the weather shore.

124D To BE ALWAYS KEPT GOING.
1n these directions, it is taken for granted that, when a ship
is under weigh in pilot waters, the ead will always be kept
going. No officer can be held blameless who neglects so valu-
able a guide.
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TIDES IN PORT PHILLIP BAY.

Time oF Hicm WATER.

The tides are so much influenced by the prevailing winds,
that only an approximate time of high water at full and
change can be arrived at, which, with observations made at
the undermentioned pomts, are as follows:—

| Vertical Rige
and Fall,
High Water, Full and Change. —_
' Spring.| Nea
High water on the beach at Point | o . f Feet. | Fect.
Lonsdale ... | 10 50 ¢ 4
High water, mid-channel, between °
PBoint Lonsdale and Point Nepean | 150 | ..
High water, Lightship, West Channel ‘ 210 4 3
High water, east end of South Channel | 2 251 4 3
ngh water Bird Rock, Geelong ... ! 230 3 2
High water, Point Gelhbmnd and ! |
mouth of River Yarra L2381 } 3 2
i i

Froop Tiprs AT THE HEADS.

Swan Point, West Channel, and South Channel.—The food-
tide comes from the southward and eastward, increasing in
strength as it nears the Heads, setting right into the entrance
across and through the opening in the recfs with great force,
spreading towards Shortland’s Bluff and Point hmﬁ and
decreasing in strength as it enters the channels, settmc
towards Swan Doint and through the West Channel in an
oblique direction, trending towards the Duck Ponds and
Indented Head, and above the upper Pile Light to the N.W.,
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across Prince George Bank, spreading from thence towards
Geelong Bay, Point Cook, and Hobson’s Bay. In the South
Channel, the flood sets to the E.N.E. across the Middle
Ground, through the Pinnace Channel, and spreads along the
eastern shore towards Hobson’s Bay.

SeT or TIDES, ETC.

Set of Tides in the Bay: Set of Tide at the Heads: Rate
of Tide at the Heads: Current at Hobson’s Bay.—The ebb-
tide sets out of Hobson’s Bay towards the S.E. for a few
miles, when it takes a more southerly direction towards Prince
George Bank; thence trending through the various channels
in any oblique direction, the stream from Symonds’ Channel
joining and turning that of the West Channel below the Royal
George buoy, setting away towards the bight between Short-
land’s Bluff and Point Lonsdale; thence out between the
Heads with great force, the body of the tide setting athwart
the entrance towards Point Nepean, and away to the south-
east, along the land and into the bight between Nepean Point
and Cape Schanck, between two and three knots, and about
a knot and a half in the Bay above the channels. In Hobson’s
Bay, during the winter months, there is always a surface
current running out, owing to the freshes which run down the
river; this current frequently sets along both sides of the Bay
at the rate of two knots. The tide is weak in Geelong Bay,
except in the ship Channel, where it sets two and a half knots
across the bar, and becomes weaker as it spreads over Corio
Bay.

INFLUENCE OF THE WIND UPON THE TIDES.

The prevailing winds have a great effect upon the tides,
both as regards their height and the time of high water.

A gale from the N.N.W., N,, and N.E., will keep back the
flood tide for an hour, or even an hour and a half, later than
the time for calculation, and also decrease the height of the
tide,

Winds from S. to S.8.W. considerably increase the height
of the tides. X
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TABLE OF TIDAL SIGNALS.

POINT LONSDALE TIDAL FLAGSTATEF.
Froop TIipE SIGNALS.

A blue flag will be hoisted half-mast high when the tide
begins to flow in the middle of the entrance between Point
Lonsdale and Point Nepean ; it will be kept fiying all the first
quarter of the Flood tide. *

The second quarter—a blue flag at the masthead.
The third quarter—a red flag half-mast high.
The last quarter—a red flag at the masthead.

Epp TiDE SIGNALS.

During the Ebb tide the signals are as follows :—

The first quarter—a blue flag half-mast high, with a ball
underneath

The second quarter—a blue flag at the masthead, with a
ball underneath.

The third quarter—a red flag half-mast high, with a ball

underneath.

The last quarter—a red flag at the masthead, with a ball

underneath.

PILE LIGHTHOUSE, SOUTH CHANXNEL.

The following Tidal Signals are exhibited from the Pile
Lighthouse, South Channel, indicating the depth of waterin
the deepest or northern side of the channel, in the vicinity of
the Pile Lighthouse.

FroM SUNRISE TO SUNSET.

feet.
One blue flag 25
One ball ... 25%
Omne ball with blue flag over 26
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feet.
One ball with blue flag under ... 26%
Two balls ... 27
Two balls with red ﬁag under ... . 27%
Two flags with red flag over ... . 28
Two balls with red ﬁag between e 28% .
. One red flag . s 29
From SuxseT TO SUNRISE.
feet.
One green light ... 25
One white light ... . . 25%
One white light with green hght over ... e 26
One white hcrht with green light under 26%
Two white hghts . . 27
Two white lights with red under 27%
Two white lights with red over. 28
Two white lights with red between ... 28%
One red light .- 29

GEELONG LIGHTSHIP.

The following Tidal Signals are exhibited on board Geelong
Lightship to indicate depth of water on the bar :—

feet.
One blue flag 10
One ball ... 10%
One ball blue ﬂag over ... . W 11
One ball blue flag under ... vor 113
Twoballs ... . 12
Two balls blue ﬂag ‘wnder 12
Two balls blue flag over ... 13
Two balls red flag under ... 13%
Two balls red flag over ... 14

Two balls red ﬁa.g between e 14%-
One red flag - 15



268 BEARINGS AND DISTANCES.

BEARINGS AND DISTANCES.

All bearings are magnetic.

1 Dis-
— Course. | tance.
i Miles.
Qellibrand to Sea, by South Channel—
Gellibrand to easternmost Black Buoy... | 8. 3 E. 27
Black Buoy to Pile Lighthouse W. 3 8. 2
- Pile Li ﬂghthouse to abreast of Shortland’s | W. #N. 9
Shortland’s Bluff to Sea .. [ SWU LS,
Gellibrand to Sea, by West C’hmmel——-
Gellibrand to Pile Lighthouse ... | Soby WO o201
3 W. B
Pile Lighthouse to Swan Spit nghtshlp @ S.W. 44
Swan Spit Lightship to Sea ... S.W. 2w,

Gellibrand to Geelong—
Gellibrand to Point Wilson Shoal ! SW. 8.1 24
‘White Buoy
Point Wilson Shoal White Buoy to| N.W. by 3%
Ship Channel Ww.
Ship Channel to New Cut .- .| NW. 3
New Cut to Anchorage at Geelong v | S W.byS. 33

Geelong to Sea, by South Channel—
Point Wilson Shoal to Point Richards | N.E. by 64
N

Point Richards Black Buoy to Prince | E. &ON. 5%

George Bank
Prince George Bank Black Buoy to the { S.E. 4 E. | 12

easternmost Black Buoy i
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BEARINGS AND DISTANCES—continued.
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Dig-
— Course. tance.
o Miles.

To Sea, by West Channel—

Prince George Bank to Pile Lighthouse | S. by E 6
(Directions as above through Channels.)

Point Lonsdale to Western Port— o
Point Longsdale to Cape Schanck ..| S.E.2E. | 17}
Cape Schanck to abreast of West Head E. by N. 8

1% miles off
West Head to abreast Red Rock N.E. $E. 7%
Red Rock to anchorage off Cowes E. by N.
i N.
Point Lonsdale to Portland—
Point Lonsdale to Cape Otway ... S.W.2W.| 61
Cape Otway to Julia Percy Island W.byN.| 76
Julia- Percy Island to anchorage at| W. byN., 19
Portland Jetty, bearing W. by. 8., & N.
distant £ of a mile

Cape Otway, 3 miles of, to Warrnambool—

Light Towers in one, North, leads into | W. by N.| 57
anchorage, two cables S.E. by E. 3 E. N.
from end of Jetty

Cape Otway, 3 miles off, to Belfast—

Anchorage, a cable’s length N.'W. of | W. by N. | 67
Black Buoy 2N

End of J‘etty about West two cables.
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APPROXIMATE DISTANCES INSIDE
THE HEADS.

DIRECT DISTANCES.

] Miles.

From. To.
Gellibrand Lightship | Queenscliff, vid Cole’s Channel | ‘ 263
3] » ” ] West » “ 26%
3 3 1 South 3] l 39
5 » Capel Sound Buoy 27
. ' Frankston .. ‘ 19
T » Schnapper Point L2l
5 » Dromana 273
. ' Geelong, vid New Cut . 31
Schnapper Point ... | Queenscliff; vid South Channel 21
2 » 3 > Symonds 2 1 1/&
v . ' ,, West Channel ! L1902
Geelong Whart ’s ,, Cole’s . 50
. - " West . | 303
Droma.na, . ., South ’ 14%
West Channel Upper Queenschﬁ Jetty ‘
Pile Light t

Queenscliff

Port Phillip Heads ...
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INTERMEDIATE DISTANCES.
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From, To. Miles.
Gellibrand Lightship |Point Wilson Quter Buoy ...| 25%
2 s Toner Buoy ...| 22%
' . Point Richards Buoy 19%
s . Portarlington Jetty .. 19
' ' Prince George Buoy .. 161
3s ’s Upptir Pile Light, West Chan- 203
Frankston ... Schnapper Point .- 5%
Schnapper Point Upper White Buoy, West 113
Channel
' . Swan Spit, vi4 Symonds’| 16
Channel
sy . Prince George Buoy .. 15%
3 s Dromana 8%
Dromana Sorrento, vid Insnde Cha.nnel 11
Sorrento Portsea . 1§
Portsea . Queenscliff ... 43
West Channel Upper Capel Sound Buoy 11§
Pile Light
West Channel, Upper | Perch Buoy, West Channel| 1}
Pile Light
Perch Buoy ... . | Swan Spit ... 3
Swan Spit ... Queenscliff Jetty 13
Prince George Buoy Capel Sound Buoy ... 15%
' ’ West Channel Upper Pile 3
Light
Point Richards Buoy 5%
ACapel Sound Buoy ... | Pope’s-eye Buoy 5%
“Point Richards Buoy | Point Wilson, Outer Buoy 6%
' ’s East Entra.nce, New Cut, over 93
all
Pope’s-eye Buoy Queenscliff Jetty 13
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APPROXIMATE DISTANCES INSIDE THE HEADS,

INTERMEDIATE DISTANCES—continved.

From.

To.

Point Wilson Outer

10y

Point Wilson Inner
Buo

Point Wilson Inner

Buoy

Geelong, Length of
New Cut

West end of New Cut

Hobson’s Bay Railway
Pier

Hobson’s Bay Railway
Pier

Hobson’s Bay Railway
Pier

Brighton Jetty (old)

33 3 3
(new)

2 2 EB)

s 3

2 2 23

East Entrance, New Cut

33 LR 3

Outer Buoy, Point Wilson...

Geelong Wharf
Brighton Jetty

Frankston

Schnapper Point
Frankston ...
Gellibrand Lightship

St. Kilda Jetty
Sandridge Railway Pier

Williamstown Town Pier ...

Miles,
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'NOTICE TO MARINERS.

The following Notices to Mariners are published for general

information :— W. F. WALKER,
Commissioner of Trade and Customs.
Department of Trade and Customs,
Melbourne, Aug. 8, 1887.

Porr Prirrir Bav.

The attention of masters of vessels, pilots, and others is
directed to the following alterations in connexion with the
Lights and Fog Signal Stations in Port Phillip Bay, and which
will take effect from the respective dates mentioned :—

New Swax Spir Licar VESsEr.

Referring to notice dated the 5th January, 1882, it is now
notified that on and after the 12th day of September, 1887,
the present Swan Spit Light Ship, exhibiting two red lights,
will be removed, and will be replaced by a new iron circular
light vessel, which will be moored in the same position, and
from which will be exhibited one light.

The hull of the new vessel is 36 ft. in diameter, painted
red, and is surmounted by a round iren tower painted white.

The light will be a fourth order fixed red light, with a
dioptric illuminating apparatus, elevated 38 feet above the
sea-level, and will be visible all round in clear weather at a
distance of eight (8) nautical miles.

Fog Signals.—During thick and foggy weather warning
signals will be given therefrom every five minutes, i.e., by
alternately squnging a gong with a bell.

Sourn CmawNEL PirLe LrcHT.

Adverting to notice dated the 13th of May, 1874, it is
hereby notified that on and after the 8th day of September,
1887, a ray of white light will be exhibited from the South
Chanrel Pile Lighthouse, and the centre of such ray will show
over No. 15 Buoy, situate at the eastern entrance to the
South Channel, b4
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The existing red and white cuttings of the pile light remain
unaltered, but the additional white sector will be visible
when approaching thereto, on the following bearings, viz., W,
by 8. 4 5. to W. & 8. (magnetic), and is established for the

purpose of enabling pilots and masters of vessels when near- :

ing the eastern entrance to the South Channel from Melbourne
or Gleelong to ascertain the position of the pile lighthouse
carlier than heretofore, and consequently to proceed with
greater confidence towards the eastern or shore light until
the red sector of the pile light is sighted.

The sailing divections for the South Channel remain un-
altered.

GrrLIBRAND PorNT LicHTsSHIP—TFoG Sranars.

Referring to Notice to Mariners dated the 22nd June, 1878,
notice is hereby given that on and after the 3rd September,
1887, a system of fog signals will be established on board the
‘Gellibrand lightship in lieu of those now aunthorized.

During thick and foggy weather warning signals will be
given therefrom at intervals of five minutes, by alter-
nately exploding one rocket and sounding the present Aurora
foghorn.

WARNING.

The rockets explode at a height of about 600ft. above the

sea-level, producing at the same time a sharp report, which

should be heard, under favorable atmospheric conditions, at +
a distance of from five to six miles; but circumstances may !
arise to prevent even the most powerful sound signal from

being heard two miles distant; therefore when the rocket .

signal is heard, it should be assumed that the source of the :
gound is not more than from 1 to 1% miles distant, and the

necessary precautions taken accordingly.
ALEXR. WILSON,
Engineer in Charge Ports and Harbours,
Department of Ports and Harbours,
Melbowrne, August, 1887.

By Authority : Rosr. S. Braiy, Government Printer, Melbourne.



