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I N T R O D U C T I O N .

Quanrnns.

ll.ij l irqlq-O_g3rters,,ig is, neccssary to consider the supplyof
p.?I_li1l ..?-1*l,tt 

possibtp, to.hare guns ar the same .lirirters
supprred rrom the same magazines,

In-turret ships each turrei forms a quartcr bv itself.

*l'"j$irfoi?.?#f :"""r":Hi'"i"Jf dll:tXi:i.,,t""Xlno%t'";,lf
the,Portside, commencing from forwrrcf in each"biitJ"v*o" on eu"h
fl!T:--Ji1".lhey.are to, be. worked. wjth half_crew!, they willDe numbered from forward aft on each side of the dccir. tb"e odcl
numbered_guns on the Starboard sicle and tt e-euen "Lmne"eag'uns on thp Pgr! side being t rn*, as'ihe 

'fu;';:il; 
and the

pj[T^?r,il9 right guns. G"uns..mounred i"aup"r?L"iry,,* ro.

Ipillll;,fi:x: 
and stern guns, witl be given names depedciine on

.. Guns in turrets will be known as theright orleft gun of each
turret.

Acrron,
On the call for action, every one repairs at once to his altottedstation.
The gu.nner.in -charge uf magazines rvill obtain the keys of them,and see that the liEhts are tigEted, everythir,g.-in-i;;.d;g ""d;;and the powder pa-ssed up.

Craner axo pnolncrrr,l.

. Armour-piercing guns, as .a rulg a.re to, be loaded u.ith fullcharge and-Pailis+;hot. \Vhere pal.liser shot are not suppl;ed-,

|f:rrgr"r 
should be loaded.with i.edueed "t *"s;u,;diorn*on

ir

e



r INTB,ODUCTION.

Sullr-,rnu ero M.q.cnrxt-cuN Autruxrrrox.

Srnall-arrn and m:rchine-gun arnmunition wjll be sunplied bv
men specially stationecl. Annrunition should be servlh out a]t
once to.snall-ar.m men; and, after the arms are provided, to the
TeSt ,  ' I  the r tual ters.

, lhcbirre-grn amnrunition should be passed up at once, anil
ho1'1"  15 1nf l  dmnrs 6l led bv Ihe men st iLt_ io led.

Rrccnns.

,Ri lgr , rs pror id,e- tackles,  r .nd cul l is ion-6sf . ,  and gear l  af ter
$ nicJr  they would i r l l  jn  at  some stat ion al lut ted them.

Hnru.

., Ifelmsmen, signalmen, &c,, provide their arms, and repair to
rnelr sDatrons.

tr'rnr Bnreeon.
Fire brigade connec_t_hos_es to end rig rll pumps required, The

cnrpenter is  respon" ib le that  the pump ruei  i "no r  re turned on
to  l l r e  sea -cocks :  t he  eng inee r  n fFce r  t h ; r t  t heJ r i nEs ton  t a l ves
xro.^ l  ren,  that  a l i  s lu ice-r 'a I  r  es rnd_$ ater t is l  r  L dours 'not  ordered
to be le l t  onen _are c losed,  and thnt  the". term f i re-enqine is
retdy tor use and hoses connected, llhe stokers of fire Frigade
should connect hoses and branch-pipes at the fre-main deUv8ries
in erch conrpartment.

nltscurLeseot s.
Arrangements should be.made for fitting time-fuzes, Men

stationed to strike down rvounded, and provide whips, &c. Tubs
of l'ater should be provided at every gun for dami,infl sponges,
&c.

Pnovron Anus.
The order will then be given by the oficer of quarters to

plovide. arms. Every man havirig a rifle should irrovide it.
placrng tt in the ready racl<, Waist-belts, pouches, and pistols
IO De lvorn.

.. \Yhen guns are loaded-and nrn ont, arms provided, and cluarters"closcd up," the ofrcei of the quirters 
'reports 'hii-q.uarters

clear.

INTRODUCTION. 3

REMARKS FOR INSTRUCTORS.

The Instructor of the Drill should bear in niind that in every
chanee of Nos. each man has diflerent duties from 'those he
ho* r''retiou.lv engrgeri in : and, in order that- they may be well
ereci,ted, it is e"ieitirl tlrat each man rhould-comprehend the
oUect ona rnotive of the various duties which he is called upon
to perlorm.

tvleo , mistake is made bv anv No. at the gurr, the Instructor
is  imnredirre ly 1o gi re the r lord "-St i l l . "  in  order thaberery man
mas Lt t -e h is r t tent ion dra\rn tot l reef forcommlt ted,  Ineguns
cre 'w ' .nrr in,  l ,er ' fect ly  stcrd.v r th i ls t - the lnstructor ,  points out
i l r " .nrr ,  ru ' l 'cor ' rects i t .  He then give.  tbe order " ,Crrry on,"
shen tbb rrorh is resumed lronr the poilrt at rvhich the order
" Sti,ll 

" 
was qiven.

Creat pati"once and the-utmost precision are necesbary on tl)e
oart of tLe ln"tructor. On no aciount lvhatever ;s he to ai]ow
ih" zun'r crerv to pretend to l"nd. or pretend to lav the gun.

Ti ,e , l i rect ion. 'g i ren bv the lnstruetor  to the men under
ln. t ruct iorr  nrrr - t  be c lear.  f i rm. and concise.

The men should fully-comprehend one part of the drill before
tbev uroceed to another.

Siroit an.l freqtten! drills are prefereble to exercises of long
,lur,Ltion, uhich 

-exhaust 
the attention of both Tnstluctors and

men.- i t  
t  on teachins the men to r im, each t ime the grrn ' is  la id by

the sighl,s the fnstructor is t-o look along them, and s}ould he
discor:er nn\-error hc is to call 2, who i> to loolt along the siglits
anfl state the defects.- -The Instructor is.then to explain what
th6 consequences would be if actually firing at an object, and
cause 1 to-aim again,

I'his method w-ill have the effect of ensuring the attention oI 2,
and of inducing him to avoid (rvhen aiming himself) the errors he
nav have witnessed in 1's aim'

iVhen the ship has motion, the fnstructor is occasionally to
make use of thti sight not usbd by 1, to see that he fires at the
DroDer moment.' 

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

No ddviation from the drill wil] be permitted without the
sanction of the Naval Commandant'

l ] 2
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F"f 6.* 4/v( '; {u f,*-c{ r?
'co4ou^ " E**&b%# 4 y,.:,,,h

lO.INCH

l0 inches'
tieq*t of gun, 18 tons.
$tofrnderarce, 8 cwt'

lagth of bore'
lAi*n, extreme, 15 feet.
I4lith of bore. 12ft. lin

TURB,TT GUN,

DrscBr?TroN ol GUN'

n.

Number of Erooves, T-
Width. 1'5 inch.
Riflinq. increasing 

' 
twist

frori 1 in 1oo to t in 4o
calibres'

Gi[ ot rifliig, 118 inches'

{
I
J

Y

!

ta

cl
I

Drscnrprrot o!' CAERTaGE, Sr,ron, &c'

\Yeieht of carriage, 4 tons. 2 cwt', 1 qr'
' 

Leneth of carriage, I feet.
\Yeisht of"slide, 6 tons, tB cwt', 2 qr'" 

Length of slide, 2l feet.

Scelas.
Denression. Distance.- -' 

51.' 1,600 and 1,200 Yds.
0" 2;000 and 2,800 Yds'
0 4,000 Yards.

Sresrs,

Corupounil sighis are fittetl so as to show inside the, turret the

s;;;i;';;;;lioo-a"n to lle distanc-e,^also the heel of the

;fi;:"Th; ""itt""--Gtti is marked for l3]'eleration and 4" de-

;ff;"; rrt" tiau ElgLt". 13i; elevation #d 5" depres,sion' The

i'i*Tiu".i-t''i,;i ; ;fi i t ; -'.tar rdard, i nsi de of. ihich travels a

"il?i *itli^" irrdi"rin" ,ttu,"h"d' The ,sight fits into the top, ancl

EIeYation.

$"iffi-:1,"3;.ur.
Lower steP-, 12"



7 b l0-rNcH M.i.ri. euN

is raised,by a hand-rvheel and.pinion gear, the slraft being raised
PJ^*,I::I qTlirs.; lhe side. sisbrs ar-€ siinitar, but noi $ il;;rne rore srgnrs rt ruto soc\ets. in the roof of the turret wiTlibayonet joints, aud are fitteo tlaEn coyers.

The penlauent angle of deflection being 10 10,.

PR,ELNINAR,Y DR,ILL.
rI P-relimiury Ddll the principal duties to be perfornred b.yea.b of.the gun s crew are fully cietailea,- Too much attentioi,

+rnnt be peid to the thorough"inidu"ti"" "t iL.'ii i" in these
duties,.upoD which the ""co"u"y ""a ,*piaTty "f ine?""e *amfydepeDd.

- The follosing drill is for r.h_e-1O-inch M.L. gunsworked entirelvb.5.hand ;_ the iurrets turned by Jeam ;; fi;il; ';;j;"ith'ttib
sigtts lo fitted as to shorv insid6 the t""""t T[" "i"i*iion of thegun- The tunet's crew fall in trvo deep, a go"l, """** """"""f, .ia".of rhe deck; t\e nuJnbers a_s far as S ;ri fhe'fu;"Cr."f.l.-tt,u otf,"",rt EDe real rant ; the uowderme.n fall in on the left of the gun,s
ffI._._c*ftl" of ruriet and 2nd "updi"-b;;;;;;ii" """*i, ,riracutS mboarct.

Rear rank, 9, 10, 1I, 12, lS, 14.15 p.M.
't 'ront rank, t,3:+.n,t u;"1,d. 

B:*.
-{ll orders given by the Nos. 1, and reports from the Eun,screry, are lD all cases to be preceded by the words ,,Righ[:,or

" Left Gu:n."

f _ The turret crew place themselves as follows:
I Captain of turret on the centre pGtlorm; 2nd
I cap[aln or .turret at the pointer, in charEc
I ln rne rurret room, and repeats all orders wh6n
I necessarv. Inside turret_No. 1, in rear inCroes Op. 
i:-h?lg" oi ,rhe^d;;.fl. i, ;"-'*u, I il-n. :1, "lo*"
I  19 Te porr ;  1\o ,1,  in rear of  S;  No. 5,  in rear
I or 4, and so on to T. Outside furrur_the Nos,
I U ro, rJ at the running in and out rvinch
I 

"*?lil...; I.he numbers t4 to 15 at the training
!'\ylncD, rr requrred,

PR,EI,IMINAR,Y DRILL. 7

J The gun's crew will call their numbers in
I successlon,

GsANcu I 1 takes the hishest number. the remainder
Rooxos. ). move round one p-lace,

Fer,r our. 
{u#i"hl"*''* 

crews place themselves as befor€

Crsr Loosr.

f - Captainof turret ship-s centre sightanfse*
I nrlng gear; I taRes ofi reaT couptrng-charns.
I bring-to firing gear, ships side siglits, ind sees
I gun u.ncou_pled 6y clutchllever ; 2'taki:s off rear
I secrrring-chains, and assists to bring-to firing
I gear and attentl rear pau ls ; 3 and 4 oul tumt'ionl
I unbar an.l open the port. take off front coupiinel
I cbains; 5 a;d 6 tak; off front securins-chaini:
| 7 off turret securing-chains, 7 of right gun th6
j after one;.5, 6, and 7 then trice uii pr5jectile;
I 3 and 4 step on the loadjns Dlatforrir. 3 oirtsidel
[ 4 takes the- worm I 3 and"4 search the gun ; f

examines the vent: 2nd captain of turr-et a-nd
remaining Nos. uncover tuiret and clear away
outside I 8 unships cowls; 9, 10, 11, and 12
lower skylights an-d place aimdur doveis (9 and
l0 thc for6most on6s): 13 and 14 let'down
stanchions ; 15 takes off port covers.

-Shell,-rooin Party.-R"6eei,te skylights and
I,secure armour-covdrs.

i
f

-
I

Norn.-2nd captain of turret superintends and reports when
clear outside, Captain of turret trains for loading if-required.

f 1 serves the venl1' 2 attends the elevating gear
I and attaches the tubes; 5 receives the cariridge
I case from the powderman through tbeentryport
I and passes it tb 3 and 4, who ent"er the cartiidse:

Loeo. .l 5,0. and 7 haul the proje,ctile. in front of f,he

c F,*zJ t- i il,if;i'Ji,:,::"Ji,T,ffiff;;3i*T fltlf;iliflg
u9 t / . ," - | passes slings to 6 and 7, who overhaul the tackle
-ll dhru'/slAl attd hook on another proieetile inside the tunet ;

| )l 
0, tt, and 13 trice up brojec-IiG*btrtsTd6tff r
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Loeo-
conti,ntt'ed,

Tn.lturtqe
PogrrroN.

l0-rNcu M.rr.R, euN. PR,ELIMINAX,Y DR,II,IT.

Norns.-When bell-rupes are used, 3 and 4 place them, all
numbers asslsLlng to ram home.

lYhen using time-fuzes, 2 tits them, under the direction of 1 :
3 uncovers the priming after the projectile is entered: tho hand
is to b_e_kept over t!e_head of the fuze until just'beforeit is
covered by the head of tho ramfirer.

A mark on the rammer-stafi indicates lvhen thereduceclcharse
and common shell. and, withjn a few inches, whenthe lull char[e
ano railrser protectlte are home.

f .3 -attends the compressorl 4, b, and 6 trice up
I the liftingJever; 4 atte_nds it j when the gun ii
I out, 4 eases down i,he lifting-levcr; 3 setJ taut
I the compressor, and reports-.,Right', or ..Left

ttur'I UUT, -{ gun compressor taut," and the Nos. close up: 1.
I of .l,ast gun oui, _couple-s with clutchJevef ioi
I  dr i l l  l r r r rposes only.  Tf  ncecqsarV to g ive the
I order " Wilches," .,Iiun out,,, the saine Nos.
Ioccupy the same position as in running in.

The captain oI turret adjusts his sight.

When the object is named, the captain of
turret trains the turret and alisns his sieht-: 2
under the direction of 1, attends the ele"vafing
gear, and keeps the gun laid for elevation, as
shown on standard. When the sighte are aligned,
captain of tumet orders " We11." No, 2 sets
taut elevati:rg clamp.

2 steps up on the side of the carriage, places
the tube in the vent, and steps clear I I connects
the siot and bolt, or attaches the tube-lanyard
to the firing gear, sees all clear, and reports"Ready:" captain of turret repeafs it, full cocks
the firing key, or removes the safety-pins, after
tne last gun has reported.

Captain of turret half-cocks the firi:rg key or
puts in the safetv-pins I I disconnects slot and
bolt, or unhook. tLdtube-lrnyard from the firing-
gearl 2 takes tlie tube out oI the vent, and th-"e
Nos. close up,

I Be[ore eleraiing or per.forming any operation
I during which the firing of the g"un w"ould injure
I the crow or fittings, c"aptain of turret orders
["  Out tube,"  and proceeds as above.

As before detailed.

( At the order "Fire," captain of turret fires
I by pressing the fring key, or pulling the lever
( handle, then trains the turret lur loading.

/ Captain of tunet, after a pause, half.cocks the
Jf i r ing key;  L d jeconnects s lot  andbol t ;  2 ex-
) anrines the vent, and places a fresh tube; 1
\connects s lot  and Lol t ,  and re i ,or ts "Ready,"
( 2 clears the \ent if necesrary, hooks another

{ tuLe to the lanyarrl; the firing gear is re-set ; 1
( reports " Ready,"

- Bsanrxe,
- Ourcr.

Under steam.-Captairr of turret attends valve-
lever; 2nd captain altends tunet .pointer,

Us in l  hont ! -u , , t t ' . - J l  and 15man thewinches l
the  2nd canta in  d iscor rn"c ts  the  c lu tch .

The or , ie rs  fo r  tm in ing  are- , ,R ish t ' ,  (o r
"Le f t " ) ;  "R ish t "  ( , , r  "Le I t ' ' )  "Qu ick . , '  io r" Slow 

") 
; acco,dins r-o the direction in .i,hitfr

the  muzz les  o f  the  guns  are  to  b"  t ra ined.  and
tLe  am, 'un t  o f  t ra in ing  lcqu i red ;  whe[  the
direction is on, the crptain (or 2nd captain. if
using the pointer) ordeis " Stop."

;
t

I
I
I

I
,,

f

Om Tusr.

Rneov.

Frnn,

lfiss-prnr
(EIectrical,

gear).

Mrss-lrnn
(Mechanical,

gear).
Nora,-A marl< on the npper edge of the compressor-bars

indicates when the gun is " out.' '
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lF*."",

SnrnuNc
Srnm,

PR,ELIMINAI-I,Y DII,IIL I I

Captain of turret half-cocks the firing key, or
re-sets the firing bar; 3 attends the compressor,
easing it ofi as soon as the running-in chains are
taut Trom the rvinches I 2 and 7-trice up nip-
pingJever;  7 at tends i t l  4,  5,  and 6 t r ice up
iiftine-lever I 4 attends it : 8 to lS man runninEl

'  , , ' . '  ' . vrn 11-rncnos ;  wnen tnegun rs rn,  I  o lders . 'wel l '  ;
4 eases down the lifting-lever; 3 sets taut the
compressor, and reports " Compressor taut "l
7 then eases down nipping-Ier.er; 8, 10, and 12
unship winch-handles; 1, 2, and 7 bring-to
firing'gear i[ necessarv, anil the Nos. close
up.

The turret and guns are placed in the secur.
ing position: the securing-ihains, &c., are se-
cured, and evei'ything replaced by the Nos. wbo
cleared them .aga;,.. 

-\V.fren 
finished, captai:o of ,

turret orders "Tall out."

f If the gun is out,1 orders "Run in," and,
i when placed, " Weli, " names the step,' oitlerl
| 

"Raise" or "Lower" the 2n, and attpads
I the valve; 2 attends the el"evitinc ee#. ln-
ls ide iammins-c lamp. and rerr  kev:"{oui 's ide
I  iammine-cla i ip and kevs:  4 ins ideiront  kdf  i  5
i  and u ih ip pump-lerers 'and man tbem. 5 ' in
I frunt: 7 shij,s the rvinch-handle, and attends
I screw-gear. In raising, 3 and 4 assist 5 and 6 on
] pump-levers; 2 rvill report Lo 1, shen keys are
I in or out, "Raise" or " Lowcr." fhe outsi.le
I keys are not to be placed till afterthe inside kevs
I ari repurted in by2; I will a.certain when the

1 1 serves the vent; 2 attends elevating geal;
|  3 rnd 4 step on the loa, l ing piat form; B iakei

Spolrcr. J lhg:p","qg and, assisted lry,,1-, forces.it, hard home
i lu Lhe bottonr ot the bore. keel,inq it there while
I  around furn is  g i len :  they tbon wi thdraw i t ;  3
\ returns it, and the Nos. close up.

Norns,-The vent-server is always to be used, and 1 is to put
his thumb on the top of it, ^lreeping his hand clear, so that he may
see rI tnere ls anv esctl !e oI alr.

-When rvithdraruing ihe sponge, care should be taken to keep
the staf i  in  the uppei  part  of  the bore.

. Jvhgn firing, the sponge should be sprinkled with- (not dipped
in) water, as a saturated sponge causes an increase of the remains
of  the cai t r idge-bag af ter '6rrrg,

Cnaso Frnrr e f . Captain of turret_ half-cocks firing key.or p_qts'1;:::;:-'- 
| rn salety-pins, and orders "Out tube." The

,\!'::::::'rft ] sights aie-put'clor.vn, the deflection-scale set att"*ue t' \ zero, and the f os, c.lose up.

The gun is to be placed in the loading position
and emptied, 6 serving the ryorm and extractor
as required.  the elevat ins and loadins Nos.  as-
sisting. Wiren the gun- is empty the Nos.
close up,

Run fN,

Uxr.oao,

I

C

saddle is in l ine with slot of carriase. and sive
tbe  order  " \Ve l t " ;  3  p lace  ou ts ide  leys ;  t -w i t t

..,Nors.-This order may be given to alter the charge or projec-
tlre, or to emply lne gun lor Fecurlng.

i ;ii;;;;'; th; il;4.,*I.';;i,;'k;y;, i;a;'d;;
|  

" -Rel ,urn storEs";  2 rnd 3 set  taut  iammins-
I clamp, and the previous orders rvill b-e carrie"d
l' out.

Notts.-fn running out with the gun on the middle or lower
ste-p, see that the gun has sufficient elevation to clerr the port,

Tli" jamming ciimps are not to be set taut till the weighi of the
gun rs on the kevs.

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

r 
engaged.

pnaEcn.
Gnxrnal Norts pon M.L, Guxs.

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

, Modes of Firing,-No definite rules can be laid down with

t mult be left to th6 discretion o.f the cummanding offeer."



F rn 1o-rNc' M.r,.E' cluN'
f: Responsibi'Iity oJ -llos. 7.-Nos, 1 of -atl guns.are responsible,

""dLi th" nffic?r 6f the qrrarters, for-all- precautions being taken
to ensure the safety of the guns and their crews' and senerailv
iJr-,it"rvtnitg contecteJ *itb th" workirlg of the gu*ns' Th!
oifi"." oftfr" {uarters is similarlyresponsibl6 to thecommanding

Ports Onen or Closed.-Tl it is desired to keep the ports open'

tbe ordef"Ports open" i3 fo be given,and th ls o.rder Is  lo

#;alin"I; t-o"".-""iii the order "tlose the ports.'' rb tbe
:;CJr*." fr;rio* po*i[ioo," with the port oper, tttS g"o" is to be

aot"u- o""t"' Tfi"- otJ"" io" any firing t^a)i bd given {rom the

iirsii* "i "-Po"ts-ciosea," th6 gun b"eing iun oui and the firing

ilroceeded with in the usual manner' 'I 'he reasons tor closrng tne

;;;-*i;-;;;i;; 'o"y t e r. To protect the gun's cre''.from
il#rrril giii ' 6t"l-- ir.- ro prevent water coming in' TTr' To

shut in the lights as much as posslble at nrglll tlme'--S"i"iu 
of i3pqre Stores, tni Method' o.f Eollacing.Disabled Gun

Gearl-No prbcisc rule can be laid down for this exercrse' as
#;d ;;; 6ll"rt t" lL"l"aividual judgment and intelligence of

the office" of the quarters and the Nos' 1'""iYil;;";; 
u"yfii"s is broken or rendered useless it is at once

to il."t"pi^"La--6y-t-G "u-be"s whose duty il is to attend it' 1

orders one o" -o1e ot tne nrghest numbers tb {all out and provide

itr"-."""u stores required, and, assisted by an armourer' to re'

nt3t?lt; 
Gear'.-cuns' crews are all to be acquainted with the

storiruse of spare stores for their guns, such as ramlners' s-ponges'
iliii;".. "il"ti-;hips, tianaspires,"and'running-in ropes ; tbey are

freouentlv to be Cxercised in replacing gear at the.guns supposeo
to be broken or rendered useless, workrng.-the guns wrtrn

lit"ti"""r,J 
- 

"ita 
- 

t"n["ititt arrangements, 
"disconnecting 

the

l"^;i"i;;-g""d-;;d using lackles for-training or handspikes for

elevatiigl and coutrolling the gun if an acdident occuis to f,hir

""8flTif,i;ra 
not be kept out of action for a longer time than

can be avoided.

Gsrmner, Notrs ron B'L. GgNs'

The above also a,pply to B.L' guns, with the following

exceptions or aalditions :--^Eiiti 
prrsset -With guns fitted with Yavass-eur compressors'

or-"""oifp"at."s, specia'i attention is required t-o ensure the

Iiriitd'"""-."u-.,i"g ir"..,i""t filled and pistonlrods adjusted bofore

*?,--rr?T';:?rlli,lf3' 
u.ing time-fuzes thev should be adjusted

.t1ilti"i i"*tu.;. 
--th; 

pi":"itij" 'n."iJlof re enteret{ until
the order " Commence" is given.

PF,ACTICE. I3

officer.
Accuracg oJ Laying the Guns'Jl should be -impressed upo-n

th;;;; i["i lari"ng ihe gun cannot be too carefully Perforrned,
,"a tnrt ii t"q,ii..E extr"eme care and attention on the part of
nn, f. ur well is the intelli3ent co-operation of the gun's crew in
cat.vioE out his orders.

nip;iitl of Loatting'-Loading, on the contrary,. cannot be
""ul,ii"a iitt loo mu"ch rapidityl'provirled neither the satety of

;il-;;; "o" g"n be crmprbmis6il.t- 
Enercise by"8i'gnats,-After the gun's crew hav.e been weII

tr;;;d i" uiing"*o"ds .f comrtrrnd. they should. be carefully
il;;;i;A in rvSrkilg the guns rrithout, them, an'l the employ'
ment of signals should be the usual practice-

Ditniniiheil Crews'-Ahey should also be instructed in working
the guns with diminishecl crews.

ATiustnettt ctl (onpressor'-On the guns being lun ont for the
! fir'ti-ij-;. o" ot *ov change of circum"tances that may render it

i rr"""".ury, 1 direc{ i the pi"per adju"tment- of -the coinpressor. so
j i;;;"th"'ilrii rvill bring t l ie gu n intu--l he- I oadirr g po*ition' The
i ;;;"; ni-Lo-pre**ioi reqiired will dipend on.the charge,
I motlo" ,f the ship, and degr.e of roll on firing. -Tt is inrporlant

to remernber thed when the cumpreisor P.ntl *ll plales are wet
ihe recoil ,oiIl be increased, owing to the diminution of friction'

Lie Down.-At any time should a collision be imminent, or.as
u p-rotlli"" from r"akinq fire' the. order '' Lie doYn" mav be

si i " " , ; "  iL"  Lrugle sount l  une G. when the rnen t i l l  a t  once l ie
3o*" 'u* i "  i '  L t i iectur  f i r ing, ' '  When the ord"r  is  g iven,  or . the
buqle sound " Carry on," thcy rri)l g" "n \vith the tiring or other-
wise, as oralered.

Tdie Fuzes.-When using time-fuzes they should be adjustecl
"t tfr"iu*t inst*nt' The priijectile should irot be rammed home
until the order " Commence 

" is given'
" Prepare for" o Firing.-When the lrder for an-y 6ring is pre-

eeaea t 
'v 

lh6 words " Pr6pare for"' the guns are to be laid but not
lr""chii" ih" ;JReady,"'the urder " R6ady" being given in this
case 

-bv 
the officer of the quarters lor the tirst round.

t

a

+
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Precautians ulzett, F,iri,ng.-The carriaEe and slide should be
marked to indicate the position of the-Eun when out. After
firing, when-the_ guJ:r-is out, No. 4 will hold up his hand as a signal
to No. 1. No. 1 will not permit the gun to be loaded untit h'e is
satisfied that tlre gun is our in the firing position,

The officer of the quarters must alwavs see that the safetv
arrangellent is_in good working order, ancl that the locking lever
andneedle-holder are in their properposition before firing.

CT,EAR,ING N'OR ACTION.

1 The guns are cast loose, and evervthins on
ld.eck removed clgar of thefire; the 

-bugle"wil

I  then qound the "Advanee";  the guns iv i l l  be
Acrrnr J loaded rvir,h full charse nnrl Prlliier shot, and

I run out. Nos. close up, and.rvait further orhers.
I Should. it be desir_ed to-Ioad with any other proi
I jectiie Lrut that above-named, the ,'"Sti[,, dust
\ be sounded, and orders given.

Exrncrsp f ,, As above, with,orrt po,u'der being- provieled,
A6;;"." 1 the gun berng. a.tways ioaded wrth durnmy

(charge and projectile.
Notes.-Electric firing ger,r is invariably to be used unless

otheruise ordered. The mechanical qear aird tube lanvards are
to be considered as auliliary, and onlylo be used (excep[ for pur-
poses of drill) at the discrelion of the ofrcer of the trirret when
the electric gear is disabled, All orders are delivered throush
t*: speaking tube from the conning tower, and repeated by t'he
omcer oI f,ne turret.

A directing dial showing the description of firinq end the dis-
tance. of ^the object is placeJ so rs ao be rlwal.J scen by the
caDlarn oI fhe turret.

SIMULTANEOUS T'IRING,

., In this.firing, the guns in each-turret arefirecl simultaneously,
the turrets working independently,
sruutraNrous 

I A caution. 
,(81 */4dA

(ft'^^''1' 16*1

-Dtr'LEcrtoN, f
_ __ol l, Theca,ptain oJ tie_turret adjusts his sightand-KtioTSSPEED.-' trains, tlte gunis laid for theobject and Erought-Yenos. 

I to the ,,Ready," as in prelimida"v O"iti, X"f i-bEARrNC, 
I grvlng the necessary orders.

-UBJECT. \

6 The captain of the turret fires at his own dis.
I cretion, and trains for loading; No. 1, if neces-

Coyye,xcr. _{ sary,"ord,ers..Run in,,; when the gun is initis
I Jaid fur loading, spongcd, and loided wjthout
I  orders, :  l_theu orders . ,Run oqtr , , 'and proceeds
\ lvlEn t ne tlTtng.

CFdsE Frrr.\c. { . 1As detri,led in.Preliminery Drill. If the gun
( $ rn, lE rs to Dc toaded atr,l r un out.

ff desired, the guns of a turret m?,y be fire.d independently. fn
this case the.cart"ridge of the gun tt Lt i. il";ns'io"aia;d*ls not to
P^"lp^T"g,T!llp thp.gther.q"t'n js at rhe,,Readr.,, No. 1 may
nre rrom tne slde rtattorm lt ordered.

DIR,TCTOR FIR,ING.

- fn,this firing the turret.guns are fireil either both turrets
toget_her or- one at a time frun! the conning tower bv rneans of
electricity, har ing been previously taid bv tfie diiJt# 

--

The.gu,ns ar,e inv^aiiably.laid for 800 yrirds distance, and con_
9e-lrj1iEd orr Ltrree rr\ed,points on each broadside (borv, beam, or
fyllll i lne corrpspondrng, ilrrks are.pJaced on Lhe turret, in
ure turret-roomJ abreast oI tbe turret-pointer.

D_rarsron J The captain of the turret adjusts the sight
X'rnrNo. I for 800 yalds.

Srensoeno. f , ,Theturret  is  t ra ined underthe di rect ion of
n pOgr BOW. I rne znd captarn ot turret.-B;;;. 

oR 
, 

| ,, On receiving the elevation from the director,
Oil;;;;. I lhe*gull is.Iaid and brought to the ,.Ready.,, ad

PR,AC{ICE.

of

+
o; p;;i ij;;. I the 2nd captain of turrer.--B;;;, 

oR 
' 

L,9i TC"iIilg the elevation from the director,g^"ior-. # 
", 

| , , On receiving the elevation from the direc
Qi""iru. I lh%Crll is laid a.td..brought to the ,.Ready,
Qc^A.nre_R. I lhaCull rs lard .rnd I
r;;;;;*;, J in_Preliminary Drill.IlOnrzor,rraL. ] In-ffexmlnary Url tl.
oB (_ 

-- 
L wl"l the gnns are fired, the captain of the

)scBEEs Xrs- I Eu",.9r Lrarns lor lo-ading, 1 disconnects tbe slotDsd;;Es a."- | tur,rgt trains for lo-ading, 1 disconnects tbe sloi

,,,o*t-'9ll:l,t,llll,Ti#"lif"?51='hl},Xll';::ulSl*#Lq.g*I#3;'J;""-i, I ;" ; ; Si#" ii,i"il#.'hilr,i, ;l' ;it' ;S ;f#ilt jT;(Dlrnrssior.) 11":t  D| .  0eIole.
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i
I As in Simultaneous Firins.

Cnasttr'rarNc.{ The slot and bolt are afways to bo discon-
[nected belore the tube is taken out.

DIMINISIIED CREW.
When casualties occur at tbe gun, No, 1 is to inform the officer

of the tunet, rvho will detail N6s. io{ili the vacancies. fn case
of the captain of the turret beinE removed. the officer of the
turret wiII select a No. to fill the vacancy.

U p /Jr,4 17.
o, %l&,fE if' 'rrr
,t #. 236/4r

8-rxcg 9.r,. cux.

8.II{CH B.L. GUN.

Mounted in H.M,V.$. Victotic+ and Albert,

Dpscnrprrox ol' GuN.

Calibre. 8 inches.
Weight I Virtoria,l2'5 tons.
$ominal \ Albert, 72'O ,,
Preponderance, nil.

ft. in.
l Bore 17 4

_ I R_ifling 19 10.82
lrength\Uhamber 3 z

/ Total 18 6.b
I Over all 19 g'b

,

- Efhg, spira^I, increasing from_ 1 in 100 calibres at the breech,
tolin 40 at 10'8 inches from the mtzzlel remaiuder,-uniform
twist, 1 in 40.

.-,P-e;tr.a?o"pt.llgle of deflection, 1'80, to the left, to compensate
IIE [w18] oI rrfllng,

._T"ff,q^j: tgylj"d on a naval cariage and stide; the carriage
1!-91-:9oxble-ptarcd wrought-ij,ol, on perrraneut rollers ; t[oq.evaErng gear be;nE on thc friction-cone principle, abtached to'{'o left bracket on tihe carriage.

Ahe slide is,of the Service pattern, and {itted with a recoil
lrrc(see Page 95). A " by-pass,,vatvois fitted o" tt "-iuft of ii"
n*"ge.

lb mn is caoable of 2b. training on each bow in Al,bert,
dUPh victorii.

--Eeration, 13", No depression can be allowed on account of
$e " shaleback " deck. 

*.

, \ ' C
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PRELIMINAITY DTIILL.

The gun's crerv will consist of 8 mcu anil 2 powdermen, ancl
wi l l  fa l l  in  as fo l lows:--  

l
P.M. P.M. 7.  5.  3.  1.  2.  4.  6.  8.

f  1 in r .ar .  {3sinE ,  |  , '  r , ' r r  i  2 on the r ight ,  in
I  l ine wi th the . ishr-  :  i  un the lef t ,  in  l inewith

Cr,osr Up. -{ fore part of cairi,,:.. : 4 on the rieht. in line
I  rv i th iore part  ^ t  t : i r  l i . 'gc 1 i  in  reai  of  3;  6 in
t  rear of  4:  and so o ' i .

Nuusnn, 
{ ""$l*.ut"'' 

me!1' 'irrl1 their Nos' in suc'

^-, r r,^i ( At the 61dgv " { lll i iqe rounds," 3 boco$es .4,tff"tXl., 
1 i3rf. 

tn" remai'der "':iie tound one place to the

{ rtrho orrn'5 cre$r f}l ' ics themselveg in rear of
FALL our '  

{  6r"  g i " l l .  u" fore, i , . ,  . , , , . .1.

/ '  1 an. l  2 s l r jp s i i :h: .  r ' r ' .1 prepare f i r ing gear;
|  2p rov i des  no r r ch  : , ' ,  i  ' : i t n " r s : 3  and  4  unba r ,
I orren the pori, ilr., : , ;r j \vtv front shore l S out

J t6mpion i 5, C, 
- ., ' s clear away securing-

vAsr luuue' 
i chains; 7 and E shil; 'rinch-handles for training;
| 7 " l " u taaways l , , : :  r . l : , r ' :  S  1 ,akes  dow : r  sponge
I  and  rammer i  1  t '  . ' t i ce  up  a  p ro j ec t i l e .
LWhen the gun is r:'ii: l,rirse the Nos. close up.

Run Our.

PR,ELI}TINAN,Y DB,II,I]. 19

[ 1 and 2 open the breech, using the lever if
] necessary; L sees the bore clearl and super-
I iniends loading; 2 takes out needle-holder, ind
I places primer; Splaces loading-tray; 5 lays the
I gun lof loading; Nos. on the lelt of gun haul tbe
I projcctile in line with the breech; 7 attends

_ | the tackle fall; 3 and 4 enter arrd uns)ing pro-
Loeo, I jectile; 8 serves the ramrnerl 3, 4, 7, tnd 8

I ram home; 3 and 4 take tho cartridge-case from
I powderman, and hold it in line wiih the boro;
| 8 presses home the cartridge, withdraws and
I returns the rammerl 4 tearsifi the shalloon; 3
I returns loading-tray; 1 and 2 close the breech;
|  2 replaces needle-holdpr;  7 and 8 t r ice up
(-another projectile; and gun's crew close up.

This is termed the " Cease tr'iring" Position.

Norns.-When using.time iuzes, 3 will screw in the thimble and
pellet just before the shell is entered.

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

/ 2 and 3 adjust and attend the sishts : 5 attends
I elevatins eeir and brake : 3. 4. T]anct'8 man the

-De er,tcrroN. I uinchesl i attendine the biak'e I the Eun is
-Drsrexcn, -{ elevated and trained rinder the direction ofi, who
-Oe;ncr. I provides the electric pistol or tube lanvard, places

I hinself on the platf6rm, and lays the gun'fbr the
\ obJect.

This is termed the "Training Position."

NoTlcs.-The orders for training are "Right" (or !'Left"),
" 

Quick," or " Slow," according t-o the Oire6tion in which th6
muzzle of the.gun is to be trained, When the direction is on, I
orders " Stoo.'t

The orderi for elevating are " Raise " (or " Lower "). When
laid. 1orders "Well."

_ 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
object, and 2 and 3 adjust the sights accordingly.
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D-^--. J 2 connects the firing gear, 1 full cocks the
] pisto) or slacks the tube lanyard.

E^,- ^^^- [ 2 disconnects the firing gear; t half-cocks the-l.pistol, 
or tautens the tube lanyard.

Rnaor, As before detailed,

/ 1 fires by pressing the trigger, or pulling the
I Ianyard smartly with a jerk; 2 disconnects the

Trnp. {fring gearl 1 orders "Run out"; 5 attends

f"by-pass" valvel .and when the gun is  out
\ lays Ene gun rol toaorng, ano tne crew close up.

| ]f using Elecl,ric Gear,-l re-cocks the firinq
I key, and the primer is tried a seeond time; if aftel
I a second atternpt, after a pause, 1 orders " Shift
I primer," 2 disconnects the " slot and bolt,t' and

Mrsg-r,rnr. I replaces the primer I 1 then orders " Ready,"
I IJ using Tube Lanyard.-l waits a pause of at
I least 30 seconds, then orders '(Re-cockr" the
I primer is tried a second time; if after a second
\ attempt, 2 replaces the primer, l orders "Ready,"

( land 2 open the breech, using the lever if
\ oeeessa"y; 3 places the loading iray ; 6 wipes

SpoNcn. ( the cup and copper ring in gun I 8 serves the
/sponge; 3,ancl,4 carefully sponge the gun; 8
\ then orolides the rammer,

Nors,-Guns are always to be spongecl whether firing blank or
projectile. Two sponges are supplied, the "bore sponge" and
ihe"" chambe. sporige.n The bo}e sponge is to be ihrist com-
pletely through the bore before loading for the first time, and after
6ach round fiied with a blanlc charge-. 'Ihe chamber sponge is,
before loading for the first time, and after each subsequent round,
to be forced to theend of the chamber, and a complete turn given
before withdrawing it. Both sllonges are to be saturated during
thefiring, and aftEritthechafrbeisponge is to be rinsed wit[
fresh wa,"ter and thoroughly dried, to iresirve it.

' 
PX,ELIMINAIR,Y DR,II,L. 2I

Norn.-If while loading, or alter the gun is fired, the orcler
" Cease.FirinE" should be Eiven. the loadinE will be completed.
and the gun's-crew close upl Shbuld it be necessary for th6 gun's
crew to leave their gun, foi " boarders," to man a pump, &c, the
gun will be left in the " Cease Firing " position.

1' Should the order " Close the ports " be given,
Crosr rnn J 1 orders (as for " Rrin out ") ; 

-whei

Ponrs, ) the gun is in, 3 and 4 close the port; and gun's
\ crew close up,

Norn,-The ports may be closed to protect the crew from
'aachine-gun fire, to keep the sea out, or to shut in lights at
ught,

f 2 removes the needle-holder; 1 and 2 open
I the breech; 3 places the loading-[ray, and
I rrithdrarvs the cartridge, the powderman retrrrns
I it; 4 and 6 receiving ejector from 8, force back

IJNroeo. I projectile; 2 and 3 sling projectile; 7 and 8
I return it; 5 attends elevating gear; 3 returns
I loading-tray; 8 returns ejectorl 1 and 2 close
I the breech; 2 replaces needle-holder; gun's
\crew ctose up.

Norus.*ff the gun is loadecl with filled shell and fuzed, it
should be fired if the ranse is clear.

The order " Ifnload " may be given, to alter the charge ancl
projectile or for securing,

' 
( 1 sees the gun trained to the securing position;
i 5 and 6 nla,-ce the side shores: 1 thlir oideri
[ 

" Run in,'tand when the gun is in, orders " Well f '

| 5 closes the "by-pass" valvel 1 and 2 return
' | the sights and firing gear, 2 the pouch and

SEoURE I primers; 3 puts in tompion; 5 and 6, 7 and 8,
I puton securing-chains; 3 ancl 4 close, bar in the
I port, and place front shore ;.7 and 8 returr pro-
I  I  , . i  i  .

I jectile and winch-handles; 7 makes up shell-
I whip; 8 returns sponge and rammer. 

- 
When

[everything is finished, 1 orders " Tal1 out."

T

?
I
I
I
I

t

\\

Loeo. As before detaiied.

(  I f  at  the "Ready,"  1orders " l la l f -cock";

CrLsrFrnrnc.{2 disconnects firing gear;2 and 3 put down
(sights; g;un's crew close up.
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/ 1 ancl 2 rhip sishts, and provide firlng gear;

l2 proi i ' les pbucl i  and pr imers:3.  ancl  4 c lear

| *.u'uy s""u,ii g chains;.3 out tompion, and pro-

cast Loosn' i il*n "t"l It n5'? b3 "'t'"" 
",,*i',frnno'r*":r"il$

| *it"ft f,""at". and ihip training stanchions, if

Lused; 5 Plovides Project i les '
Notn.-AlI Nos. assist to cleal awav any.fittings that interfer'e

wi th theworkingof  the gun.  Gunscrew clobeup'
' ( 1 and 2 opeu the breech, using the lover if

i """".".i,l 1 iees the boreclear, and superintends
l iti""l."iiiJ, 2 tr'kes out needle-holder' €'nd
I  t ' l rc , - -  a 1 ' r ' i rner ' ;  3 l ' ldcps loacl ing-t ray '  recelves

I  b; ; i . ; t ' l ;  i rum 5,  ar ,d e l ters i t ;  4 take* the
- i iuoi*.". antl, assirted by 3, ranrs home ; 3 takes
LoaD' 

1; ; ; i ; l ;s .  { ronr _P.M.,-and enters i t . ( i f  fu l l

i cha.ge,"t"ar ofi lhe sha]luou); 4 presses it bome;
I f i.i"i"= loading-lray: 4 returns rarnr.ne-r-; 1
| "n-A-i "r"." the | 'reech"; 2 replaces neecile-holder;
I f-o"^ia-t another projectiie; gun's crewclose
["p.

-Noms.-This islermed the " Cease Firing Position'" If fuzes

r";';;"J: 2 ;;;ia; ;",1 fits them under tbe direction of .1' 3

ffiriA;';d;;&; i" thimbles and pellet, and removes safety-
ptt 

i "lo.i.rn the breech, care must bstaken to see the breech-block
"rJ..1""*""t.i"""1;;[i"g, as the threadg of the scrow are liab]o

;;il'd;;;A-if tttit !'t""u"tion is not observe'l' Thefirigs

il"*J;ilil;?lid b; ci;;; f,o*e to prevent its striking asainst the

carriage' 
r 2 andS adjust and attend th-e sights,; 5 attencls

-l)EF-LEcrroN. I th".i"ttt;"g geat : 3, 4, and 6 rnan.the training" " 
il---- 

' 
I winche" : 2 

-aftendins. the.brake, jl liX";1;$1
-KNorssPrED'{ the gun is elerated and trained-under t
-T;"".'. 

-*'l 
iio"'ot 1, who provides the electric pistol or

-0;;;6. I iot" io"vu"a, plices him^self ,at its full exrent
\  and lavs the gun lor  tne or 'Jecr '

Norns.-This is terrrld the " Training Positiln"' ...
m""^?"a"*T,i" t"ai";"g are " Right'- (9{ -" Left ")' ' iQ"i* "

or " Slow." according to the direction in which the muzzle ot tne

ii" ii'i"'i. tii,i""a'' whu" the direction is on, 1 orders " Stop'

i

6-rNcH B.E. ARMstRoNe GuN,

6-INCH 8.1,. ARMSTR0NG GUN,
VAVASSEUR CENTRAL-PIVOT MOUNTING.

Dr..ur.ilJ1" cr*.
Calibre, 6 incbes,
\Yeight (nominal), -1 tons.
Preponderance, r{5 lbs.
Number of groovesr 23,

( Bore, 12 ft. 9'9 in.
I Rifling, 10ft. 2'07in.

Length I Chamber, 2 ft. 5'5 in,
lToia l ,  13f t .  10 ' i l in .
tOverall, l4ft.7'2in.

?
Rifling, spiral, increasinE from 0 at the breech to 1 turn in 40

calibres;t 5'4-5 inches from-the muzzle, the remainder l tuyn in 40
calibres,

The gun is mounted on a central-pivot Yavasseur carriage of
double'filated rvrought-iron (see Pag'e 96), the elevating gear
being on the friction-cone principle attached to the left bracket,
the n by-pass " valve being-fitted on the right bracket of the ear-
riage. 

'ihe 
gun is capabl6 of about 250" tiaining inthe Ti,ctorid

and Albert, and rather more in the Gannet, Batmam, and Fawkner,
The caniage admits of 20'elevation, and 7" depression. The
training Eear is of the "worrn " description, antl is worked bv
means of-winch-handles on each side, [he brake being on th-e
right of the carriage.

PRELIMII{ARY DRII,L.
The gun's crew will consist of 6 men and 1 powderman, and

will fall in as follows:- 
t

P.M. 5. 3. r. 2. 4. A.
( 1 in rear of the gun, facing the Bort; 2 on
i the right, in line witl the sighi; 3 oir the left,

Cr,osr Up, -{ in line with fore part of carriage I 4 on the right,
I in line with fore part of carriagel 5 in rear of
[3;  6 in rear of  4.

Nrrrrnnp J . Tho gun's crew will call their Nos, in succes+
I sron.

Cnaxcl i 3 takes 4, the remainder move round one place
Rouo-ns. 1 to th" Ieft. 

-

Far,r, Our, As before detailed.
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, frh:#$,"#Sir 
elevating are " Raise', (or ,,Lower ,,); when laid, ta

sn:i;"""i,'u"l:t:x,113i*H j'fllff fi ;fl,i*31"?f,:","*11-""#:
fn%tii:*it",lf i-":1.".it"##ot|".,.Hr,?ng".irr:r"vationduero
"bil#rlTaTHi;.'it,L"#ii;.1,*:j1'J*11":rhedisranceorthe

{ , 2,comects firing gear, 1 full cocks pisiol or
(  s lacks tbe tube lanvard-

{ .2 disconnects firing gear; I half.cocks the
t prstol or taul,ens ihe tube lanvard.

As before detailecl.
f- 1 fires hy preseing the trigger or pullinq the
J ln lyq.rq srnart ly  u i th r  jerk,  ind urders , iRun
1 out  ;  

"  z .d ls.onnect i_f i r ing gear.  and at tends by_
I pass. \"al\e: .\r'f"n tne gun is out, 5 lays it for
\  roaOlng,  at l t  t l )e creu- c- tose uL, ,
( . tf using Electrie (}ear.-l re-cocks the firins
I key, anctthe primeris tried asecond time; ifaftei
I n q""ood. attempt, after a pause, 1 orders ,'Sbift
I prrmer, ' 2 disconnects the " slot and bolt.,,and
j replaces the primer, I then orders ,'Readv,,,

I II using Tube Lan1lard.-1 waits a paus6 of at
I least 30 seconds, then orders ,,Re--cock.,, the
I primer is tried a eecond time ; if after a second
Iattempt, 2 replaces the primer, 1 orders !,Ready.,'

., (. 1 and 2. open the breech; B places loading
SpoNcE, I tray : 6 wipes the cup:_ 4 provides sponge. ancl]

\ asslsled by J, sponges ilre gun.
Nolrs.-Guns are always to be sponged, whether firing blank

dni?"""1]'"?,;i:;i#,1$;:'"fr ni"Ellilh"'li"'il"'T *"4f*,
or projecti je. ' Iwo sponges are s
and the- "chamber  sponge, "  Theano tne -"chamber !po!ge," l 'he bo|e sponge is to be thfust
comp.tetefy throrlgh t_he bore before loa,l jng for the first t ime, and
after each round fired with a blank charoe-- The chamho" *...ooafteieach round frred with a blank chargei. fhe chamt "" slionge
is, before loading for th.e first_time, and after each subse{ueiitis, be,fore loading for th-e first_time, and after each subse{ueiit
round, to be-forced to the end of.the _chamber, and a comiplete

' 
( 1 orders "Half-cock"; 2 disconnects firing

Cnesr tr'rnrNe, { gear ; 2 and 3 put down sights ; gun's crew clos-e
(up.

Norts.-If, while loading, or after the gun is fired, the order
" Ceass frinE" is given, the loading will be completed. and the
sun's crew cl6se upi Should it be ndcessarvfor t6e suntscrewro
Ieave their gun, for " boarders, " to man a primp, &c.Jhe gun will
be left in thl " Cease firing'' position.

If the cun requires to be run in. 2 attends bv-pass valve: 3
raises scr"erv flap-; 5 ships winch-hairdle; 4, 5, and'0 run in, ahd
when the gun is in, 1 orders " Well "; 2 closes by-pass valve, and
holds up Eis hand'to 3, who disconnects screw-fl-ap and reiurns
lever ; 5 returtrs winch-handle; gun's crew close upi

f 2removesneedleJrolder, andtakesoutprimer;
| 1 and 2 open the breech; 3 nlaces lbadiusi
I tray, and 

-elraws 
out cartridg!; powdermdir

rr*vnrn .f returns itl 4 receives ejector from 6, andu,\ !uaur 
I  forces back the project i le;  3 receives i t ;  5
I returns it; 3 returns loadins-trav: 4 returns
I ejector; I and 2 close the bibech;-2 replaces
\ needle-holderi gun's crewclose up.

- Nonrs.-If the gun is loaded rrith filled ehell and fuzed, it
should be fired if the ranEe is clear.

The order " Ifnload " iray be givg"p, to"alter the eharges and
projectile, or for securing.

f 1 sees the gun placed in securing position; 1
I and 2 returns sights, firing gear,- fouch, aird
I primers I 3 puts iir tonopioi; 

"4 
raises fri6tion-

Stcune. I 6rake lever,-returns *ponge ai.d rammer I 5 and
| 6 return wjnch-handlEs;-5 returns proj6ctiles:

I all,Nos_.. .IepJace .gear, and when 
-fin-ished, 

i
'o i 'c lers . '_ ta l l  out , "

Loeo.

PB,ELIMINAR,Y DRILI],

As before detailed,

Roaoy.

Ilarr Cocx.

Rn.rny.

Frnr.

lfrss-nrnn,

a
I
I
I
I
I
I
I

I)
t
I

I
t
J,a

round, to be forded to the end of
turn given before withdrarving it. Both sponecs are tb be
qaturated during the firinE, and after it the cbambdr sponse is to' 

r rinsed with fresh water and rhororrohlv dripd in -'."."-'". ie '{r rinsed with fresh watei and thoroughly dried, to pieseive it,
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12i-PR. AND g-PR. B.L. GUNS.
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Csaxen f 3 takes 4; the remainder move round ono
Roulros, I place to the left.

Fer,r, Out. As before detailed.

t

\

:
i l

Dnscnrprror,t
12;-pr.

Calibre, 3 inches.
Weisht. 8 cwt.
Prei'onderance, 25 lbs,
I,ensglr of bore, 6 ft- 9in.
lenEth ol rrt11ng, D rf,. / rn.
LenEth of cham-ber, 11'8 in.
Lensth over a\1, 7 ft. 7'2 in.
Number of Erooves, 10.
Riflire. spiiai, increasing 1

in 1'd0 cillibres at breech
to 1 in 30 at 7'5 inches
from muzzle; remainder, 1
in 30.

OF GUNS.
9-pr.

Calibre, 2'6 inches.
Weisht, 5 cwt.
Prenonderance. 10 Ibs.
Length of bore, ti ft. 3 in.
Lensth of rifling, 5ft.4 in.
Lenfth o{ powder chamber,

10 15 in.
Length over all, 7 feet.
Number of Erooves, 16.
Rifling, spiral, increasing 1

in 100 aL breech to 1 in 35
at 3 inches from muzzlol
remainder, J, in 35,

1 slrips "ight, and provides tubeJanyard; 2
takes ub reir flap anci provides tube-pocket; 3
takes out tompi6n, anrl provides loadlng'tube ;
3 and 4 clear away port bar and chains, and.
shackle on breeching; 2 and 5 clear &way secur-
ins-chains and provide hand"pikes;  3,  4,  5,  ancl
2 clear array side-whips and training iackl6s; 5
provides piojectiies, ind the gun's crew cl6se
up.

1 opens the breech. rrsing the lever if necessary,
sees the bolo clear, and strperintends the loading ;
2 examines the vent, and hooks on a tube; 3
placcs loadjng-tule, r'eceiver {,he projectile from
E, and enters ' i t ;  {  rams home;3 ieceives the
cartridEe from the powderman, and enters it I 4,
plesses"the carlridge home, and returns the
raumer I 3 returns ih() loading-tube, 1 closesthe
breech;  and the Nos,  c lose up.

rl

It,

Casl Looss.

Loeo.

These Euns are mounted on
carriage, 

-and 
fitted with elevat:

principl-e' and.with a flicllea-.ottt

. a single-plate wrought-iron
InE Eear. on 1n6 lrlctlon'cone
piesior and iron slide mountetl

5" "ir,i.fi, and are worked by meins of tackles aud handspikes.

PB,ETruI;Y DRILL.
The gun's crew consists of 5 men and a pou'derman, and fall in

as follows:-

P.M. 5. 3.

Norrs.-This is termed the " Ceese Firing Positioq." If u4ng
fuzes. 2 will provide and 6t tlr.r4, 3 providingthimble and pellet'
whic6 will be screwed in iust befJre tLe shell is entered; 3
removes the safety-pin just before the shell is enterec!'

-DerlecttoN, | 1 adjusts the sight; 3 and 4 open the pott;.'S
oR I attends elevating gear:,4 the" compressorl ttro

-KIIoTSSPEED.'i sun is ruD out, Lrained, and elevatecl undor
-Yanns, I Ihe direction of 1, who r'etires to the extent of
-Olrrcr, Lthe tube-lanyard, and lays the gun for the object.

Noras.-This is termed the "Training Position." Orders for
trieining are " Right," or " Left," " 

Quicii,l' or " SIow," and when
brined. "Stop."' When training "Quick," handspikes will bo
ug€d to-assist [he tack]es. Or,leri for c)evating are, " Raise" or
"Lower." when laid Should the distance be given in
vrrds. 1 will refer to the Ranse Table for elevation due to distance.
fu no'digtance is named, 1 eitjmates the distance of the object'

t
1 0 n

Crosn Ur,

NuMsnn,

1 in rear of the gun, facing the port; 2 on-the
riEht in line with'the vent;"3 on ihe left, close
to" the ship's side; 4 on the right, close to the
ship's side; 5 in rear of 3.

The gun's crew call their Nos. in succession' .a
l
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( 1 slachs the tube-lanyard, and praceh his left
Rrerv. { hand over the right; 2 places the tube in the

I vent-

r.trrm trrrnn J 1 slacks the tube-Ianyard; 2 takes the tube
I out oI the vext.

RuAor. As before detailed.
( 1 fires bypulling the tube-lanyarcl downward.s

tr'rnr. { with e jerk, bringing his left hand on the right;
'  (Sand4closetheporL;  3 laysthegunfor loading.

ntr-^- -,-- [ 2 examines the vent, and hooks on a fresh!rrsr-r'r^&' -l 
tube ; t then orders " Ready."

Spnrocn J . 1 op_er1q the breech.; 3 places the loadingtube;
l4 carefully snonges the gun.

Nono.-Guns are always to be sponged, rvhether using blank or
projectile, The sponge should be saturateil during the firing,

( 1 orders " Out tube"l 2 takes the tube out of
Cnese X'rnrxc. { the vent ; the tackles are hitched; and the gun's

( crew close up.

PRACTICE.
n'on elr, B.L. GuNs.

Attention is called to the eeneral notesto"Practice"forall
guns, which will be found on Pages 11 to 13.

CLEAR,ING FOR ACTION,
( 'nh^ ^,,-. are to be cast loose, run out, andAcrroN' 
I r""a"ii#i the crew'c)ose up. 

' '

x,onrxnncrse.{r*.*11".'."i"T:,[?1t"#""T.;",rf Ttfl :"li?,El"*aur lua '  (dummy cart r idge.

INDEPENDENT }'IRING.
fn this firing, the Nos. 1 should seize the most favorable

opportunitv of delivering their fire. To be efiective, it is requisite
thit they Jliould experiEnce no difrculty in layin! the grins by
sight as soon as they are out.
t""ff#il3:*' 

I A caution'
-Dnllncrrorv,l

O R I
-KNorsspEED, I
-Yanos. | ^,
_ffiiitn, i^l!" 9." is_Iaid f9r the object as.taught iu

iiriiii"il,' ,t f PreliminarY Drill' 1 orders " Readv"'
mccessd,ryl, I

4Mame'the I
Object). )

Norrs.-Training and elevating should be carriecl out together;
1, when he sees the object, lays the gun, using words of com.
mand for  "  Elevat ing,"  and s iqnals for  "  Train ing."

" Object " alters, diiin at the" " Ready." " Ilev:ation " or " Dis-
tance '' allers, " Half-cock,'' relay, and come to the " Ready."

f 1 fires at his om discretion, and orders " Run
I out." When the gun is out, 4 aL E-inch guns, or

^ | 2 at 6-inch g'uns, hiolds rrp hishand as a signai touolInENcE' 1 N;:i;;ilfi" ii trr"" hia io" t,,aai"s', -pA;d;
I a1{ ],oaa^e{ without orders. 1 then proceeds
\  M[n ine nr lnq,

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

\
l

':

l

-

PRACTICE.

NorE.-Tf while loading, or after the gun is frred, the order
Cease firing " is given, the loading will be completed,, anil the" Cease firing " is given,

?

)
a

g"" *"";"io1" "i,. 
" - 

st'.iri,i it 6" ;;2";;; l; l'G- go"f 
'"""* 

to
leave their gun, for " bolrders," to man a pump, &c., the gun
rriil be left in the " Cease firing " position.

f 1 orders " Run in "1 when the gun is in, 1
. I opens the breech; 3 places loading tube; 4 pro-

rr*.a^^ J vides ejector, and forces back projectile; 3-l 
receives it; 5 returns it I P.M. returns cartridge;

| 3 returns loading tubel 4 returns ejector; 1
lcloses the breech, and the Nos. close up.

NorEs.-If the gun is loadeil with fiIIed shell and fuzed, it
should be fired if the range is clear. 'Ihe order " Ilnload " may
be given to alter the charge and projectile, or for securing.

| 1 sees the gun placed in the securing position,
I thc faps put dorvn ; then everything is returued

Sucone. -.{ and secuied by the Nos. thal clea-=rerl it away.
I When evervthing is finished, 1 orders " I'aJl
Lout . , , t
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Should the motion of the ship recluire it, or No. l" require tho
gun to remain in after firing. he directs 5 to close tho "by-pass"

ialve at B-inch guns, or 2 af O-inch guns.
ff necessary,-at 8-inch guns, thd slide may be secured with

shores, and the direction of the object brought on by the helm.

cr,r.sn rfrnrxe. {,, *: lflllttJi"l':1,'f#fi;^%* 
rr the gun

EXER,CISE BY SIGNALS.
After the Eun's crervs have been well trained in the difierent

frings, they should be nade thoroughly conversant with the
folloil'ing svstem of signels, which sTrorild be used instead of
the worcis of command forwhich they stand during exercise at
quarters, unless smoke, darkness, or some such absoluto necessity,
renders the word of command necessary.

This method possesses the great rdvantago of enforcing
silence, and compels the gun's crerv to 6x their attention on
No. 1.

Ononns. Srexar,s'

f The left arm to be extended to the front,
Rreru (on J above the right, the palm of the hand turned

Lnnr). 1 in the direct-ion towaids which the slide is re-' 
Lquired to be moved.

Rrcnt (on I As for (trr "Left"), but moved
Lnnr). Ourcx, 

-l 
rruicklv iu the rlqnired direction."

.;;-,-, f 
' 

In rirnning in or out, 1 raises his right arm
ll,erlcndiculrrly, palm uf the hand to tho front.

ed^^ |  ln t ra in ing,  drop the hand. I f  at  the
Drur' 

l ' ' Ready, 
' 
tuin the palm of the hand down.

Rnaor. 1 slacks the tube lanvard.
Out Tuee. 1 shakes the tube lanyard.
The eun is run in and out without orders.'Words 

of command are to be used for elevating.'W'hen 
using electric gear, words of command are used for

" Ready " and " Out tube."

DIMINISIIED CRE\Y,

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

Y
l *q
I
I

t
I
I+

\PRACTICX. 31

Erample,

L With a full gun's crew, faII out I ; 2 takes 1, ancl clirects 3
to take 2, and the highest No. at the gun to take 3.

IT. With a full sun's crew, fali out I and 2 ; 3 takes 1, ancl thon
directs 4 to take-2, the highest No. to take 3, and the next
hiEhest to take 4.

Tn all cases of exercise with diminished crews, wbatover
aclditional work thev mav have bo perform, the Nos, wiII con-
tinuetheir duties as"if with a full gun's crew, unless otberwise
srrecified.-The 

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

5 Men.Duty.-8-inch Gun. I llen 4 Men.

I
I
i

i
I
I

tr

" By-pass " Valve
Rammer
Ram llome
Projectile
\Yinches
Loading-trav
\vlle cup and rrng
To elevate

5
8

9 , 4 , 7 , 8
7 , 8

3 , 4 , 7 , 8

6
5

1
1, 3, al

3 , 5
2 , 3 , - 4 , 5

2
c

2
4

3 , 4
a

t /

2
o

t

1
L , 3 , 4

3 , 4
2 , 3 , 4

2

Duty.-6-inch Gun. 6 Men. 5 llen. 4 Men. 3 Men,

"By-pass" Valve
Sponse & Rammer
Rrm-H6ms
hojectile
Fnches
Iadins-tray
T9ipe c-up ...
Eleiate ...

2
4

3 r 4
5

t r a r o

b

2
4

3 , 4

3 ,  4 , 5

z
5

2
t

1 ' 3

2 1 3

2
J
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a

64-Pr. M.L.R. GUI{.

lThe ; fo t lou ' in11  l l i t l  i s  i l t s ,y la l l  In  th r  ) , r t s tn [  rd i t io r t  to  enaGunsnzountect,n,'u.ur.r'.Y',r*f rrff 
'r:f 
f 

nf#'"":#;!::gfr:ri
Roartrs to tte crercised dth uniJormiet.l

PRELIMINARY DRILL.
The following.dri! if for.64-pr. M.L.R. guns, mounted on

truck carriages uith b"d. and qrroins.
{,he gup.s.are_liranged in-pa irs, each gun being distinguished

as tne Lel t  (or  I t r {ht)  lun oI  the patr .
Truck g1ns, are num-bered.c,'nsecutively from forward aft, on

eac-o $tde or the declt, t_he orld-numbered guns the starboard side,
and, the even-numbercr i  guns.on *9 p9"t  s ide being known as the
IreTt guns, ano tne o[ners as the illght Euns.

The crews fall in two deepin reaiof ihe left guns as follows.l-

f,::l'dlf : P M ' e' {i, u, ', ", ', ,:r, ,rr, rt.
., The. guns',crews place themselves as follows, turning towards
tne SnlD a slde :-

I
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f The guns'crervs tahe their places as follols :-
I The odd numbers at the lefi; guns, and the even

PRErrrrr\-rRy DRTLL. 35

I the lufi of prer entor tackle ; 3 ancl -1 put down
] lorrer half-port, 3 tahes out tor:rpion I 6 gives tho
I rrorrl to {, s'ho searche-* the gun, u-hile the worm

i -  1 ' - i u g  n i t h ' l r r r r n .  1  o r a n  i r r e s t h e r p n t .  6  t a k e s
. the rrnLnier, ancl the iror.derman closes up; 5
.rlrr,p3 11;16[ to the Projectile.

I numbers :r,t tJre right gtns.
I  l r e n a i n s l  I 2 becoines 1

Loosr
(7 nrs)--

(r t i l i l !uct. l

I

I
6
8

10
1 2 , , 6
1 1  V[  13  , ,  7

Nu:mnn. As before detailed.

l-orr.-\fhen the grn is secured tith the preventor tackle
uu'ler t l:c br,rcki.ts. ir l l  nunber-q cxcept 1 clear it away before
perforniinz their e,thr'r dutie...

- 
1 :erlcs the rent ; 2 attaclies a tube; 3 enters'  

t1 : . . . cer t r i c ige ,  thcn  iccc i rcs .  the  pro jec t i le  and
r',:: i  lr l : i , rLrri cntlrs the.rn; t i gives the

l rn ru  a rncc  j  3  becomes 2
i  J  r :  J

l 7
I ( l

l r i
+
5
D

Cesr Loosn
( /  l rEN) ,

Rreut (on I The guns'crervs take their places at the right
Lr:cr1 Cuxs. 

-i 
(or left,; guns, as in " Close Up. '

Sr,rnro-cno (oR ( The guns' crews man their left gnns, or those
Ponr)  Gurs.  I  u1 '1, ' , . i t i ,  nccording t r  tLe ' ide nrnrcr l ,
.lirrr orro J - The grns' crel.s_plac,e themselves in rear of

I  the surr-  a-  belore d ' : ta i l .d.

Norrs.-At the order " tr'all Out," rvhen both sides are manned,
the numbers place themselves in lear of the guns the;' 211s 11, 

't

s i i l l le  rank.  t r rnd.rnten bet t ,  on t l ,e gut t . .  
-Gun- 

that  a le cast
looie are alrv-avs to l,e left rvith the side-tackle falls bracketed by
3 and 4, s'ho ar:e responsible that tbey are unbracheted on closing
rrp et  the gun.

The follorvinE details are giren for a full gun's crerv, rvith the
exception ol ca-sting loose airrl seculing. The duties with both
sides manned are ihe same xs rvhen ivorking rvith diminished
crews :-

L - , ^ i i l . : : t -u r  i , ' f ,  r , r r , i  l t t r i r l s  thc  l ' o rm (or  -sponge)i i l . : : t - u r  i , ' f ,  a L l , i  | r i l i ] I s  t l l c  r \ ' 0 r m  t o f  - q p o n g e l ;

I 3 and { ran hone, 1 ,.prings t}re ranmer; 6
I returns it : 3 and { ster) out : I removes the vent-I returns it ; 3 and { step out; I removes the vent-
'  . t ' r ret  l i l , f  l , r ' ic l ts  tho cr i r t r id3e.

Sorrs.-TJrene\er the positicn of the eun recuires it. 3 and 4te \_ ,  I  l l re  p , ,s j t iun  o f  the  gr tn  lequ i rcs  ib ,  3  and 4

f  1  and 2  t r iee  L lck  t l re  upp, ,1  ha l f -por t ;  5  and
i  6  ra ise  t l re  b reech o f  t l re  q rLn  w i t6  the  hand-
I spikes to clear the lori.er half-port, 1 rvithdrawing
I  the  qu" iu  ;  1  tbpn c leers  r r  ay  tuLe lanvard  and

I  vent -ser r " r ;  2  an , l  7  c l , 'a t '  a rvay  and hook  on
-i preventor tickle, 2 rnousing tlib hook of the
i  o u t e r  b l o c k : 5  a n d  G  u l a c e  h r t n d s p i k e s ; 5 l , r o '
I vide oroiecti le. anc[ 6 

't ire 
spotrEe, rammer ;nd

I  r to " -  ,  5  to  6  b lna"  ruav  t l c  L re l *ch ing  and s ide

I tacklei, b and 6 rhift ihg the inner 
-blocks 

to

[training loops ; the gun is then run in ; 2 chokes

I
I
I
I
I
I

I

te to i-oterchange duties.
, \Fhen using tine-fnzes 3 uncovers the priming after the pro-

jcrri le t eu:crtt l : t lrelrrndis to be kept overthe head of the fuze
util jur l.efore it is corered by the head of the rammer,

-A mark .rn rlle rarurer-staff indicates lvhen the charse and
pojecti le are honte.

\ ,- Rig-ht rear rnan attends ihe preventor tackle,
r the remaining numbels mn the gun out by tho

- i , . t  . r  "a l . l s5 .  Nhen the  gun is  ou t ,  j  and  6  ra ise
Kr}- UcT' i i ," fr."""'n "f thc Aun, f .[uur". thJquoin, 3 antl

{.coi} clorvn the .'ide-tackle falls, and the numbers
fclose u}l.

Sores.-This is termed the " Cease FirinE Position. "

If the ship is ro)l i lg, 3 and 4 choke the lu11 of the side tackles
rhen the gun is ort, ald at the order, " Reeve Preventor Tackle,"
tbe prerentor tackle is rove through a ring-bolt, and attended by
hoth rearnren.
-Dnrrcrror--, 1

---oR. ---- I  t  and 2 adjust the sights.-sorssPEED, t  - * - ' . . -
-Ysnns. )

\ore.-If no clista"nce is nanred, l estimates the distance; l and
? a":ljrist the sights accorclingly.
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-

Rraor.
I
I Our Tuns.

PB,EI,IMINAR,Y DRII,L. 37
f \Yhen the object is named, Z and 8 pick un

_(Nutar rO. I  the handspikes turning outwaids f lom t i re gnn,
nii'.i;:"li 

";i 
! "14 man them in front, 9 and 2 in rear j'the';|;i;";';,,.f 

,r right.rear man attends the preyentor tackle, the"i'i;,;,:"";1" 
I remaining nurnbers man the side-tackles, 11 and'6] , : ; : ; ;  

i " '  |  12 insi . le,  the oth-er  numLers ours ide:  t lLe gun is
I trained for tlre object und.r. i,he dir.c1i6p"61 1.
Llvho retires to the rear with the tube lanvarcl.

Norss.-This is termed the " Trainilg Position.,,
Theo rde rs fo r  t r a i n i nga re  "  R igh t  

"  
1o r  . ,  J , e f t " ) l , ,  T r voHanc l -

sp i kes .R igh t  ' '  ( o r . "  l , e f l ' 1 :  o r .  ' '  R i gh r "  ( , , r  . ' - Lb t t " ,  , ,Qu i ck  
; ' '

according to the direction in rnhich the muzzle of the cu; is io
be trained, and the amount of training requireel ; when tlhe clirec-
tion.is on..1 orders stop. - At the.order-, ,,Two Handspikcs Right.'
(or " T,eIt -') 1. nrakes.up thetube hnvard. r nd falls to r,he "ear, 7 (ol
8) rvorks the haldspike inside the brackei, g (or 2) mans theside-
tackie fall. At " Stop " the nurnbers resume their iormer position.

When the order " Right '(or 
Left") is followed bv tihe word" quick," 1 rcnrlers the breeching tlrrough the neck ririe. 3 (or 4)

assisted by the othpr nnmbers shi l t  th i  s ide tackle t5 ' th.  s ide
tackle bolt of the next pgrt, al1 the numbers man it except the
right rear man, and 4 (or 3) w.lro attends the opposite tackie, the
hardsp. ikes bei lg rnanned. as in *Two Hancispikes Right i '1or"Lefb ") i  

at  "  Stup "  rheside tackle isreplaced, 'and lheiumbers
resume their former positions.

If there is not sufrcient room in rear of the qun to allow 1 to
use atube lanyardof. the proper length, he shoild stand so as to
be able to spring off tothe left on firing.

| -7,_8, and_9, p.lace the handspikes on the .qteps
D.-- .h^ ^-  i  of  t l re carr iag-e and ru ise t l re 'gun of f  the quoin-i1"ft i i ' ,"Y' I z uithd'a'u"it, l  ord,ers ,.RriF;j aq{ .i igi";I ' ; i

i;;";;: I b.rl.nsilq the top,of the foresight in tine wir,h the
uourr,l-oit,i., -{ ?,oi3"^1,!f'l:"*n the notch in t'he.rear sight; .at

oR_ IJ_E .REES |  : , : - _  , , . p ^1 ,?  p resses  i n  t he  quo in ,  and i i s -
r i "o" t ,on.  ; ;  I  nals 1p 7 af  9 8;  t  he numbers then resr tme their
DnrngSSr6n. I Iormer Posllrons'

i _ W hen the sc_ale is used, I repeats the elevation,
[2 lays rhe gun by sca)e, 10 att-ending it.

Notns.--l is responsible that the gun is neverfired withmore
depression than the port will admit r.rf.

2 attonds quoin, bed, and depression-chock, if required.

(  1 s lnc) ts th"  tube lanvard,  and br inqs t l re lef t
{  l rand over lhe r i3 l r t ;  2 p laces the t ibe in the
( vent  ;  th, '  nrrr r rbers Ier ,  gJ uhe s ide-t  ackle fa l ls .

1 drops his left hand, 2 takes out the_tube,
As before detai led,

, N9r4g.--Wfen necessary to trail the gln at the .,Ready,,,the

Itjrngsp.lKss urly rre used, tle opposite one being used for checking
t.he tralnrns.

.  A t  t l , e , o rd . r ' . 'Re rdy . "  o r  . 'Oub  Tube , , ' 8  r v i t hd rn r vs  h i s  r i gh t
loot anct handsptlie, tu alloiv 2 to step up clear of the recoil. 

-

I f . the ship is  ro l ] ing,  the s i , le- t :ck le f r l ls  r re ker, t  in  hand
u-ntil the moment of firing, 1 raising his leit hand as a signal for
them to be let so.

/ 1 pulls the tube lanvard downwards with a
pnr. { 

jerk l,ringing,the left hancl smartly on the right ;
) nftel the gun is_ fired,,1 rnakes upthe tube lanyi,rd,
\ 7 and 8 ground the handspikes.

fltss_r,rno. { ,, 2 examines_the vent, _and_ ho_oks _a f.resh tube to
(  the lan;  ard ;  I  thcn orc lers , .Ready. , '

1 ,A. l l  the numbers mrn thp prerentnr  tackle.
I  ex.ept  1,  anJ 3 and 4 rvho overhrul  the s idd

t{UN lN. { tackles. \Yhen the gtn is in, 1 orders ,, Well ;,1
f the right -r-earrrran chokes the luff of the pie-
\  ventur  tackle,  and al  lends i t .

f ,1 serves the_ vent I 6 serves the sponge to 4
I who, assisted bv 3, forces it hard hdme'to the

S'oNen. J bottom of the. bore, keeping.it.fressed home-' 
i wllle a round turn is given ; 4 then rvithdraws
I it; 6 takes the r:,mmer, aiid the powderman
I closes up : 5 drops haclr tc the pro.jeir,ile.

Rn.q,ny.

t
I
I+

-f ioTES,-Ihe vent-serrrer is alq'avs t,; be used, and No. 1 is to
put his thumb on top of it, keepine his hrnd clear, so that he mavput.!rs- thumll on top oi 1t, keeping his hand clear, so that he may
see if there is any escape of air. When uithrlrarring the sponEesee t there. ls any.escape of air._ When u'ithclrarving the sponge
care "qhculd be taken to keep the staff in the upper- part of tliecare "qttculcl be taken to kee! the staft iu the upper part of the
bore. ,WLpn firing, th+ spoirge sbould be spriirileclwith (noi
dlpped rn) \vrter, Rs a sntumt.cct sl-onEe causos a.n increase oI ihc
bore. ,WLpn firing, th+ spoirge sbould be spriiriled with (not
drpped tn) \vrter. Rs a sntumt.cct sl_onge cnusos an increase of the
remains oI  the crr t r idEe bac r f tef t i r ing-

Notus,-The vent-serger is

remains oI  rhe crr t r idge ba.g r t te i t i r ing.
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f 1 if ni the "Ready" orders " Out Tube," the

^-.^- D.-..,^ | handsl,ikes are grounded, the sights put down,
vldtr! rl^ir\u' l the deflection scales set tozero, andthenumbers

I  c ]ose  r r t r .

Norn.-ff ,uhil" lo"iir.g, or after the gun is fir'ed, the order
" Cea-e firing " is gilen, the loaciing rvill be completed, and the
gun's crew close uf. Shoul.l i t be necessary for the gun's crew
to leare their gurfnr "Lruartlers," to man apurnp, &c-., the gun
ri ' i l l  be leit in the "Cease Firing Position," rvith falls bracketed.

r n ^-A a 'Jace the han_dspikes uncler the rearoJ-t:-It-}" I *i"it"t "#rt-; 9 and D iat e ofi tle trucks.r huu^s' LThe numbers then resume their former positions.
D--- ^^,, f 7 and S place the handspikes under the rear

-..::i"":-"^1-^ { axletree cleats, 9 and 2 replace the trucks. Thd
nbAH tnLtK! '  

lnurnl ,ers 1 l1sn ls5r tme t l r " i r  Ior t t rer  posi t ions.

Noro.-The rear tmcks may be tahen off to diminish the recoil,
o r t o  g i vep rea te r  conL ro l  ov t  t  t l r p  3un  i r r  r r t nn i r g i l  o rou t .  They
nrav also Le t*ken of f  ro g iv.  extreo,e c levai  ion,

f The gun is run in and erptied, 6 serving the
IfNloeo. { n'orm ancl extractor r,s required. When the gun

lis empty l,he number'. c1u"e up.
Nors.-The order unload may be given to alter the charge or

projectile, or for securing.

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

Our:-soeno I tlie lower haif poit, the gun is laiil horizontal,
Sncunu I the tackles are secured, and the stores returned

(7 MnN).  I  bv the nrrnr l rets who c leared them away l  5
I returns the projdctiles. When everything is
[fini-ehed, 1 orders "]'all out."

Notr,-The inner blocks of the side-tackles are hooked tc the
bracket loops. The falls are rove through the side-tackle bolts
and training loops, and frappecl. The preventor tackle is hooked
to the training loop and the bolt in the ship's side on the right of
the gun, hauled taut and hitched. As an additional security in a
heavy sea-way, the preventor tackle should be passed under the
rcar fart of the braikets, bouked to the bolts iri th" ship's side,
hauled well taut and secured, With breechings rove through the
neck-ring, the hitch should be ca-qt off on the right of the gun, the
endbaulEil tautround under the ca.scable, andiecnred.

. PRACTICE.
, This part comprises the different modes of firing, together with

utnerm&Llers cunnocted with thegeneral rvorking oftruck cuns,
_ $. -the order is given to- na'q tlre ,,Porij'-;.91--1""*-',,

lil lglt ]' or "I,eftn, guns.from.borh q!{gs belng -rr""a, jlie
guns that are lett are to be place<i in the ..CeaseFii.ing position.,;

._-t_?_"^19i9. to practice at other guns (see page 1l) aiso apply to
[rucK Euns.- 

CLEABTNG FoR AcrroN.

^ ( .The g_uus are to be cast loose, wormed, loaded
AcrroN. .{ rvith full chuses anrlfilled comrion shell, and run

Fon Exrncrse i  As aLove,ui thout  powrler  being pror ided,  the- - 
A;';;;. 

^"" 
i:Jii?.tt!""1" 

o' loaded with projeclil'e and duinmv

INDEPENDENT FIRING.
In this_ firing the Nos. 1 must leize the most favorable oppor

tunity. of delivering tbeir fire. To be etrective if i. ""o";rit" dmt
they should. e\perience no dilliculty in laying the guns Ly sigbt
as soon as they rre out.
. This 6ring ihould. not, therefore, be practised when onlv occa_

;tXH1"tl1rH.:". 
ot rhe objecr can be obtained, orving to sriioke,

fwoepexoexr ' t  ^
nrnrle. i/r cau[ron.

-DerrecrroN^ i
o n i

_KNOTSSPEED, I
-Y13os. | 1t u gun is trainerl for the object, l then orders

7.(Name f&c f 
"Xlevate,', lays tbe g"n, u"d- giu;- ii,e order

D'irecti,on, r/ | 
"Readv."

nec6sa,ry). I-(Name the I
Object). )

+

O

f""lj:",1 fr*"T- 
own discretion, and (if necessary]

corr rrnrc e. ( ror l oed in g (t; i;""X*;j, 10"""#r-: ;?jt,T#:$
,wrthol t  orders;  1 t - l ren orders. ,  Run out , ' ,  and
t proceeds with the firins,

I
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Cr lsr  Frnrr-c.  J  As detai led- in prel iminary Dr i l l .  f f thegunis
Irn, it is to be loaded and run out.

BROADSIDT X'IRING.

^ fn this lring the guns are laid for the same elevation, and arefired simultaneouslyl It is used ar -;d";;i; di.rr;;.'.ryt "ouo."it is required to dirirct the broadside f";;;-p;ti;;j;;;.r,
Bnoaosrol \

Frnrxe. I
-Gt-v 

f 
A caulion'

DIRDCTING, J

-DnrlrcrroN, 
)

o R l ^ ,
_usor i  speeo.  |  , . ' J 'he .g tn^ is  t ra ined.  fo l  the  ob jec t  under  the
_yenus. I orecrlon ot L Ail l \us. l then order ,, Elevato
- (Nante  lhe  i ' t t ' os t " '  

exce l ' t  1  u f  lhe .d i r  ec t inSsqn *ho  lays  Io r
D i ree t ion .  i f  i  Lnc  obJef t  :  : t t  ' ,  \Ve tL  ,  2  g i res  I  thee leva t ionbv

, r " tssoru . \  |  sca le  o r  q t to tn ,  r tho  repeats  i t  tu  the  o f f i cer  o i
-(Nonr the' I 

rne quarters' and gives the order "Readv,',

Objeet.) )

IJoRrzoNTAL, '\ 
-,

oe_f r r in i i i  l f  . .  l  t r .e  o f t i cer  o f  the  quar te rs  re l ,ee ts  the  e leva_
nLet . ,c ,Uot r  oR ar ron  to . t l ' e  ren ,a_ inder  o l  thc  Brords ide ,  who lav
Dnpnnssrox. J 

accoril lngly' ancl come to the " Ready."

f  
1  o f  r ,he  d i rcc t ing .gun ra ises  h is  le f t  hand

Sr-t:,, n_st-. J ferPendlenlarJ;-. and as the siglrts are cominE
,  on .  Dnng. .  t t  :n , r r t j y , lu \ \n ,  rs  a  s iena l  to  th i !
\omcer ot the quarters to give the order ,,Fire,,,

Frnr. {I,i,,,[:T;fili, .ti"ifiEn],;l-,"',:,1:,1""1."?1.::
( befo16.

Cnasn trrnrNc. As in fndependent Firing.

, Noras.-If the object alters, -trein at the ready. If the distanceaJters..thc.guns are not to Le re-l"i,r i"; "l;;; ii;n'uni"#No. I tirra,that his sights do not come or, *od "eporis-;;.;;ilgj;.
ff at any time No. 1 of the directjng gun finds that hiJsights witlnot corne on, he reports ,, Sights do not come on,, to the bmcer of

4 l

th.e quarters. u,ho then.gives the order .,Bythe Directing Gun,',
when the guus are re-laiil for elevation.

Moon ou Pnocnnunr rN CHANcTNe FRolr oNr Dnscnrrtror- oF X'rRrNe ro ANoTEER nnoiu rnn Rnapr,

Fnorr ) 
Big,1l:"id" / 

"Out Tube.' 2 of directing
f:ooiptiou*, I FilnC .f runs reads off -cleva_tion b;r
tr'rn|Nc,ro J ol""Y#X*. U,Hl3J#;"trj:l;I[;,n*smu

tr'nou ) /
_.Bno.rrrsrou ( In,le.pendent .l lf n.ce.sa"y, reJay for ele-
. T T R T N G - U r N  (  F l t l n g .  ) v x t t o n .
TJIRECTTNC, TO,/ \

T
I
I
a

SsrrrtNc BnrncgrNos.

f.- The gun having been-loaded and run out, and
i  I necessary trained clear of the breechins bolts.
No.  1  g ives  the  urder  "  Sh i f t  Breech ing"  f '  3  andN_o. l-givei tle order 'i Shift Breechingr i, 3 anrl
4 hitch the side-tackle falls; 3, 4, Z, an<i 8 cast4 hitch the

Surlr
Bnmcsrres.

I  i l r lu!  uIc sruu-lauKlc lal ls;  J,  t ,  / ,  ano 6 ca8!
ofi the old and secure the newbreecliing; 5 and

'?

,l
*

6 bring up the spare breechirg on thei"ri"espec-
t ive s ides,  and givetheendstoS and4: 6 returne
the old breeching,  1 r rnsnatches and snatches the
breeching. Whin the hitclres are formed, 1
proceeds to lay the gun.

Noras.-The breeching is rove from right to 1eft, and hitched
close up to the bol ts :  the seiz ing is  passed wi th the f rst  a rack.
ing tum,-and the remainde_r round-a6out turns towards the hitch,
the ends being secured in the usual mariner.

The breeching should be rrrarked to indicate the prouer position
of the titches, and. also in the centre, wlich rriart sh;r-rld be
about 10 inches to ihe right or left of the neck-ring r,lhen the
gun is trained on the bow or quarter; 1 is not to cime to the" Ready " .until 3 and 4 hold uplheir hands as a signal that the
oreecnlng ls securecl-

In shifting hreechings from tbe '.rReady'' position.I orders" Out Tube," trains the gun if necessary, rnd pioceeds as above.
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SHTFiTNG Tnucrs.
( 7 (or 8) places his handspike under the rear
I arletree cleat; 9 (or 2) takes off the rear truck;
I 7 (of S) stands on the arm of the axletree; 8

Ssrrl rsn | (or 7) nlaces tris handspihe,under the fore aile.-  
n, io i ' "  I  t ree,  using' the spare t rnck r .s a.g lut ;  the Nos.

foo 
-  
i , r i . " t  {  on that  s ide of  the gun rssist  at  the Landspike ;

Fb;;."T;r;,.. | 2 (or,9) provides rrrd shif rn tle,t rxck, forcinq th.- ' - - - '  
i  sn ra l l ' 1uo in  unde r  Lhe  f , , r c  r x l e t l ee  t o  keep the
I weight o{ the gun ofi the truck. When the
I fore truck is shilted, the opposite rear trucli is
Ireplaced.

. Norns,-l passes the small quoin to 2 (or 9), who returns itto
I Wnen tne trucli ls shttie.l.

ff the rear trucks are off, the rear truck on thesame sideasthe
fore trnck to be sLifted uusb 

'be 
put on, instead of the one on the

opposi te st 'de-being ta l<en of f .  I f  at  thc ' , ,Ready, ' ,1 orders , ,Out
Tube," " Shift thtRight (or ,,Left',) fore tructi.i, At that order
the gun is mn in clear of the_srveep piece, the truck shifted, and
the gun run oui. ifhe handspikejs-are not Erounded to ru'n the
gun in.  A t ruck mry be s l r i f  l id  rvhi ts leaj j f rg.

Snu.r rns \ '

. Il,rear . ( -S or 7 places his handspike under the rear
_(oR LEt" t ' )  f  a l let ree c leat ,  2 (or .9)  shi f ts  the tnrck.
Rn,rn Tnr;ox. )

o,T,3f'o;,1?hlih""???Sil. l orders ' ' out rube, " " shirt the

Suppr,y ol Srenl Sroens, allo Mntgoo oF. REpr,AorNG
Drsaglon GuN Gr,;.rn.

Attention is called to the rematks o! this subject on page 18.
The following are specially applicable to Truck Gun ilxer

f. The gun should-not_be hept out of action for a longertime
than can possibly be avoided.

For erannle--(A) 
Rammer lost overboarcl; the sponge should be
used instead, until lnother rammer. isprovided,

(B) The.,training.loop ca.ried nway; use the side loop
UnUl & strop rS I'rOVlCled.

PR\CTICI]. 43

If. If gear carries away, which places the gun out of control,
it Is to be secured at once, so as to prevent further
damage:*

.For eramnlc-'(a) 
If the p;'eventor tackle is carriedawaywhenthe
gun is being run in, 1 orders "Run Outr" rearman
rrrovides spare Dreventor tackle'

(D) If a side-"tackle is carried away while training' ' 
lvith the ship rolting, the opposite fal1 should be
bracketed, of the gun run in, until a new tackle is
DIO\  lL le l l ,

{c) If the breeching crrries arrnY on recoil, hitch the' ' 
side-tachle falis shile the gul is in and loading'

IIL A disabled gun shoulil be placed so as not to interfere
rvith the working of adj:"cent guns.

EXER,CISE BY SIGNALS.

Srcnals.
l f  at  ihe Lr .ech of  thc gun 1 extends his

i ieht  t , , r  ie i t )  r rm t"  th '  f r ' " r r t  in  l ine wi th the
sh"uuli"r, the nalm ,'I the hend turned in the
directlori torvaiCs which the breech of the gun is
required to be moved, If at the extent Q{ the
tu6e lanvard. the left arm is to be extended to
the froni above the right, the palm of the hand

I as before detailed.

)
I As f"r (or " Left"), the directing

frrm raised t , ,  an arrg le of  45' .

'l 
A* fo" " Right " (or " Left"), but qroved

fAuicklf 
in the required direction.

( The arm extendcrl Lo tlrp flont, the palm of
{  the hand rrp or  dorvn,  acc"rding as the breech of
(the gun is to be raised or lol-erecl.
/  The rrnnel  arm extended in i ine wi th the

{ shorilder, and the fore ann raised perpendicu-
(larly, palm of the hand to the front. '

?*

-

,

Onorns.

Rrenl
(on Lunr).

Two
lfaNospmns

Rrcllt
(on Lnnr)

Rrelrt
(on Lrnr)

QUICK.

Er,rvarn.

Rnst.+
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(  Tn. t ra in ing or  e levat ing,  drop the hand; in
STop, { rllnnllrg tn or out, 1- raises bis right arm perpen-

) cticutarly, palm of the hand to tEe front.- Ii at
Lthc tieady, turn tl.re palm of the hand oown,

Rreoy, 1 slacks the tube lanvard.
Otr  Tcnt .  1 s l rakes t l re tube lanynr. l .
Norns..-Tle gun is run in and out without orders. When theexeculr le ordpr lur  tho f i r ing. i1 Siren. the gun.s cre\y at  onceget into the tra inin5 position wrf,nouf, orflers.

_.On beingdirected to,, Us_elVorcls of Command,, signals arediscontinued until the order ,, Ixercis" btSigdi;; is 
-giuen,

fn."Broadside Firing -Gun Directing,,, if the directing gun
:ggg1g- training afrpr rhe- urder.,. Sta;d bt,.E;. U"* *iufi, igrves the necessrry ortlers for training.

EXER,CISE \\'ITH DII{INISIIED CR,E\YS.
When casrral l iesoccur.  I  d i rects the highest  numbers to f l l the

vacancles,-except rn the case of  1 or  2 being removed, when the
vacarcv sh_ould be fiIled by the lowest Srigi"al o"Lbo", o" a
speciaily selected man.

Era,rnples,
f. With a, full gun's clerv-Itall out 1; 2 takes 1..then directs

3, to t rk"  2.  and Ll re h ighest  nrrmLrer at  the gun to
t a L e ; J .

I I .  With a f r r l l  gu.n 's-crew _ Fal l  out  t  ancl  2:  S takes 1, then
directs.4 ro t i rke 2.  the highest  nunrbor to take B,  and the
next  h lshesL to take { .

fII. (Continuing II) I'all out 1; 2 takes 1. then directs b to
take 2 ( t l re or . ig inal  3 arr ,1 , t r  l rav ing been removed),  and
tne hlghest  nrrmber to take 5.

_T,f -all _cases of exercise rvith tliurini-hed crels, whatever
additional work thel' may lrave to 1,s1fs11f the nimberswill
continue their duties as if u,ith a full gun,s creir, unless otherwise
specified.

f  1.3,  and 4 assist  { ,o rurr  in;  g mans the s ide
Wrrn !  tackle at  the ordcr , .Right  (or  , ,Lef t , . )  

euick, , ,
,9 on g Me]r. 1 All-er, unnookrng the preventor tackle, 5, 6,-  * '  

17,  and 2 at tend handspikes;  Z and 2 'a i tend
I tr'ucks.

'+'
PR,ACTICE.

Asl-ith 7 men I exceut 2 attends trucks.

IN Olnalrrce n'oR AcrroN,

( 3,4,5, and 6 cast off the breeching, and place
I the ends on the sun: 7 and 8 unhook the side

spikes,

the gun; 7 and 8 unhook the side
bhe ship's side, and place them over
nd 2 provide handspikes from the
_ _ - -  _  r  r L ^ -  ^ - l ^ - ^  a (  D - - -  : -  , ,  ^ _ - J

I the ends on the gun; 7 and Sunhook the srde
I tackles from the ship's side, and place them over
I  the gun;  9 and 2 provide handspikes f rom the
I  d i .e igaged guns:  I  then orders i  Run in,"  and
I  when in,  "FourHandspikesRight"  (or  "Lef t" ). ]  when in,  " I 'ourHandspikesRight ' '  (or  "Lef t" )

I if necessary; the right rear man, assisted by the
j other numbers, hooks the preventor tackle to
I the transom loop ; ali the numbers man it, exiept
| 1, and 2, 7, 8, aird I who assist rvith th6 hanil-
(-spikes,

If a truck requires shifting 'with the gun in, it is done after
tbe loadi4g is completed.

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

I As with 8 men, except 2 attends preventor
rtrrrmrr ? nr-*- j tackle, and assists 7 in shi{ting breeching; 1Yvrad r rYrrr\' 

I attends preventor tackler.while 2is shifting ihe
I tmck.  

-

Nore.-ff the gun has to be trailecl so much as to require pre-
yentor-tackle being hoolced to anotheg rear bo1t, 2 unhooks it, and
then rrans the handspike or right side tackle; when the training
is completed, 2 hooki the prel:entor tacl<le in line with the gun-,
assisted bv 1.

i.
lsslsted trY L
\YrrH 6 l\{nr,r.

a
Tnaxsronr,

wrrn 6 MnN. {",}*l;1}r1"ru:1 
except that 1 assists 2 with

wrrs 5 MrN. i, "# ;ifi, i i"J#":T:il'j'# ;'.**f ,:T"u
.Iiti.rns 4 Mnr I As with 5 m.en I except 3, provides and brings

lup Lbe pro. iect i le .
Securing with 4, 5, or 6 nen is sinilarly performed.

The,remaini,ng secti,ans ore inserted' for dnformation only,

Tnaxsronrrxe.

Note.-The suri mav be transnorl,ed either nruzzle or breech
fust; I if nece"ssar.y, rising the sinall quoin to check the gun; 9
and 2 work the handspikes under the fore axletrees. Whehthe
gun is at.the new portfl and 2 trice back the upper half-port.6;
provides the sponge, rammer, and norm.v
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Drs'ourqr, I antl 12,hook the_ run_ne-r;_ 3 ami' + pass' tlre
1 muzzte-Ja"lring; p and 6_ throry back the cap_

The gun io traincd to the required position.
and  run  i n :  1  unsh i l , * t he  s i de iangen i s i gh t s ,
makes  ̂ up the- t r rbeJanyard;  the grrn is  ther i
l i la-ccd latr  i lndcr thc disrnuunt ing bol ts,  housed.
md run up,  l . tak ingout the qu, i i r  and bed,  anci
throwtng_back the depression_chock;  2 and 9
hook rnd at tend the disnrount inq t rck le;  11

rquarcs, unspan the breechirq, and nlace it over
thc t runnicns,  Al l  the numbers m-an the dis-
-.gn"!iog tackle e-xcept 7 and a, wbo assist
with their handspikes until oI no further use.
W-hpn the mrrzzle-lashinq is passed, I orders* , l J i qmuun t , "  r nd  l  h . r r  h i g l r  enough  . ,  We l l . , ,
I  nA. nunr l ,ers th.cn c lose up:  1 replaces the

q u o l n ,  b c d ,  a n d  d p p l P c s t o n - c h o c k .

DF,II',7

\Yhen one side only is manned the highest numbers provide

DRIL/L FOR, 4'7 INCII, 36-PB. OR 45-PR.
QUICK FIR,ING GUN.

The dr i l l  la id down for  Q.T,  guns iss inr iJar  to that  for  machine
gtns. Each pair of guns requires a crew of G men and 2powder-

64-rn. rr.r,.n. eux.

DrsuouNnrNc.

Nors,*tr'our irirns tif the muzzle'-Iashiog .1.L-pussea, and the
end twice hitched on the bighb. At guns rvithout J swell to
the mazzIe, S and 4 place the iiismountiig tor4pion.

MouNrrNe.
The gun is lowered intothe carriase under the

direction of I ; 3 and 4 cast ofi the iruzzle-lash-
ing:  5 rnd 6-on cap-squares;  the gun is  then
run urlt, thc digmmrtrfu gear returned bv Lhe
numLrer s,  rvho pruvided i t ;1 re1' lac"s s ights,  and
[ne nunt]ers c,tose uD.

SnrtrrNe C.onnreeas.

projecti les and :rmmunition, and keep up lhe su
The Et rn 's  c reu  fa l l  in  in  s ing le  rank- in  r .p r t

: i l es  and : rmmuni t ion ,  and keep un  lhe  sunp lv .
gun s  c re$  fa l l  in  in  s ing le  rank ' in  ro r i  " i - the  s ta rboard

guns. 
+

P.M. P.M. 5. 3. 1. 2. 4. 6.
The gun's crew place themselves as follows:-

( 1 in rear o[ the gun; 2 on the riqht in ]ine
Crose Up. < \vith the sight; 3 on the left in linE with the

(" ight ;  4,  5,  and 6 in rear.
Nousnn. The gun's crew caII their numbers in succossion,

Ca.\Nce f  At , the order, ,Change rounds, , ,3 becomes_4,
Ho-uNns, 1an{ the remainder move round one place to the

frer t .Ra-uouxr.
/ Starboard Guns.
I r remains 1Boru Srors. < *

a  I  J  o e c o m e s z
T \ b , , 3

Nun-B.En. { The grrn,s crew call
I cesstoll.

1
2
o

in suc-

2
+
o

Port Gms.
becomes

f fh^e ggn is dismomted, as be{ore cletailecl; Z
I and I unhook the side-tackles. 14 the preventor

- SHrFT I tackle. \Yhen the carriage 
.is 

clear,l orders
OARRIAeE. I 

"Carriagc-back." The niev carriage is then
I  pJacpd under- the g.urr :  7.  S,  rnd 14 hook the
I  tacklos,  and the guu is  re-morrntpd in the usual
\manner. W]len the_eun is out, the Nos. close up,

Nott.-If the breeching is rove through the carriaee. 4 and'6
ggst it off, rnd the numhers on the left of thpgun haulilihroush.
_When the grrn is out, the breeching is re-secured as in shilting
breechinEs.

their numbers

( rl'ha o".'s crew faII out in single rank in rear'EALL uur' 1 "r},"i.-eii"*.
SI-.lRBoAnD(ori ) ^,-P;;;icft\s".- 

| 
Ihe gur's crew close up at the named gun.

F-

f,

Thefol lowingdr i l l  is  for  both s ides menned:-On the buele
.c,qll 

"Aclion," the gun's crerv replir to their stations ,,Bo"th
Sldes,." clear away .their guns, and open the' ammunition; !o
that, rt necessary, all the guns can be rvorked at once.
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i, N9..f ;hips sights, clears away tube lanyard and
I electric firing gear, sees the training and elevatinE
I gear in rvorking order, opens th. L,reech, exl
I  amines the l i r ing pin and extractor ;  2 and B

nn-- +t - -olt antl clear awav secrrrinq-chains (ifAcrIoN' 1 fi;:';;;ff tff;it"r.i,;?1i"?#'if" g"" o"'-
I board, 1 giving the r]eceFsarv orders ; 

-3 
enters

I the projectile and cartridge, 2 closes thebreech.
I Powdermen provide ammunition. After the
Lcartridge is entered, another round is provided,

Norrs.-The cartridge is not to be entered until the eun is
trained outboard. W[en only one side is engaged, Nosl +, b,
and 6 keep up tbe supply of ammunitiun.
-Darl.ecrrou. \

oR 
' 

( ^ 1 carefutly adjusts the sight; if speed-sight is
-KNOTSSPEED. 1 f t t ted to i l r rnniuns,  3 at l ju"G i t .
..._YeRns. )

1 on the left lavs the gun for elevation anrl
d i recl , ion,  and f i re i  at  h is ou n discret ion.  keeplne
the gun bearing ou the object; the gun ii rel
loaded, and lhe firing continued.

Norns.-No. 1 is to see that the gun is close out bedore firing
eachrou.Td.  . I f .necessaryto. t ra in,2 and 3 assisr  at  the gunl
2 attending the brake if required.

f 1 orders " Re-cock," and the cartridge is tried
I a second time; if after a second attempt, after a

Mrss-rrnr. .1' patrse, 2.opens.the breecb, 3 carefully removes
I the cartridge ; it it has l:een strnck, it is to be
I thrown,overboard ; if not, a new striker is to be
! rnserteG.

( 1 discontinues the fire; 2 opens the breech; B
Cnesn Frs',re.J carefullyremoves the cartridg-e and returns it, if- ' -  . ' - '  

)  tminlured,  to the ammunit ion-box I  gun,s crew
\ close up. .:

- No1o..- I-f the grn's_crewarerequired toleavetheirguns, the
breech-block is to be closed. _ For drilt purposes, when 

-not 
rising

tubes, No, 1 will give the order " Fire 
'' io 

iepreient the firing oT
tne sun.

f 2 closes the breech; 1 replaces the firing gear;
j the sighr,s and dcflection scale are set td )eroi

Sscunp. iii" gi,ii 
" 
l. tl"i"iJ'i" tr'"' J"",l#i"g 

"po;itlo"o 
;;d

everything returned and secured by thenumbers
that clearcd it awav, When evervthine is
f in ished. I  orders "Fal I  out ."

:
I
I

I
L

DIMINISH-gD CR,EW.

Wrrn 2 Xlnx.-l works the breech-block, and 2loads.

Norrs.-Great care is necessary in loading not to open the
breech-block too far, as the extr:lctor prevents the cartridge from
going home; it rvould then be forc6d into its place bv thelreech-
bJoc[ or the firing pin, shich wonld be likely-to fire ihe cartridge.
fl the projectile Eecrmes jammed in the gun", or it is necessarylo
unload, a blowing charge is used to fire it away, or an extractor is
used. tr4iss-fires may occur through the foulingin the gun, which
requires looking to aid cleanins. 

-G:, 
rt care should be tiken to

see the gun clore out before firin$fur the rubbing contacts will
not be 

-in 
place, and the gun ciirnot be fired. 

-In 
loading for

mechanical firing, No. 2 first closes the breech to force the cartridge
home before putting in the primer, as in closing the breech tlic
nrn is likely to bJ fired it 

-the 
bieech-block t-akes against the

irimer. Caie should be taken not to ooen the breecfi--block too
iar when placing the primer for mechanical firing, as the extractor
will withdraw the cartridee,

-Or.rrcr,
CouunNcn.

I

I
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DRILT.,, F0R, NORDENFEL,T 6-Pr. QUICK-
FIR,I$G GUN.

The.following drill is for the 6-pr. Nordenfeit gun on recoil
mountlng :-

The gun's crew consists of 6 men, who fall in iin in single rank in.rne gun.s crew consrsli
rear of the starboard gun.

t
5, 3, 1, 2, 4, 6,

The crew place theinselves as follows :-

f  1 in rearof  the sun I  2 on ther ieht in l inewith
Crosr Ur.  { the s ight  r  3 on tht  lef t in l inerv i ththe s ight ;  4,

(5,  and 6 in rear,

f The gun's crew call their number in suc-
r\ u!rbEh' 

1 cession.
( At ihe order "Change Rounds," 3becomes 4,

uLtIqL^ { and the remainder moVe round oire place to th6
n uuN ur,  

t  le f t .

( Starboxrd crrn.

Boru srons, { } l'^T^1"^-- t
I J oeconres ,
( 5 , , 3

N.wnnn J Tb" gun's crew
t cessron.

Port.ftU\.
becomes 1

call their

2

in suc-

2^
o

numbers

n'err, out' 
{*T*"U;rews 

fall out in single rank in rear

Srensoeno (on I -"^ -....,.-";;i 
Gfu!:- I 

L'he gun's crew close up at the namcal gun.

The following drill is for both sides manned:-

On the bugle ca,ll "Action," the guns'crews repair to their
stations "Bolh Sides"; cleai away"their guns, aiid open the
ammunition; so that, if necessary,"all the 

"guns'can 
be workecl

at once.

DRILL. 5I

r 1 ships sigbts, sees the elevating gear, 6ring
I nin. anil mdn-spring in order; 2 sees the train-
I inegear clear anii wheel connected, sets the index
1 to"d"" bv trisser, and opens tbe breech'block;
| 3 provides cait-ridge and enters it; 2 then closes
tth'e brcech block;"Nos. close up.

NoTrs.-shoulrl the gun be frtted to secure ':nboard, 1 and 2
first onen the port ancl t--rlin the m.uzzle outboard, then close the
po{. 

' 
qhe "ait"idge is not to be entered until the gun is trained

outboard.
'When 

only one sicle is engaged, Nos. 4, 5, anal 6 keep up the
supply of ammunitiou.

-DErLEcrro\,)
oB I 1 adiusts the sight.-E-\OISSPEED. t 

- *-'-"-- -
-Yeaos. )

f I lavs the qun, and fires at his own discretion

-9rr: - I i;:';lg":lr gi TSilt*;".,1]"" 3f j ;f; : "3f"lT5
covrexcr. 

) ii;.J;i;;..h'".*F"pe iliri;A;; 
-d 

then cto6es
i \the breech, anfl lne r'r]ng ls co:lilnueq'

Nor5s";if necessary to use the trairing gear, 2 attenils it, !-
eivine the iecessary orders." 

Car"e musi be taken in loading that the point of the projectile
does not strike the entrance to the chamber.

1 orilers " Re-cock," 2 re'cocks without moving
the extractor or jariing the cartridge, and the
cartridge is tried a second time i if after a secontl
attem pl, after a pause, 2 opens the breech, 3 care-
full.y i"ehoves dhe cirtridge, which is to be
thr6wn overboard if the caf lias been struck, or
a new striker inserted if it has not.

AcrroN.

trIrss-FrRr.

( 1 discontinues the fire; 2 opens the breech; 3
Ctls ftru1c. { returns the cartridge, 

- 
if hninjured, to the

I ammunition-box.

NofE -If. the gun's crely are requiretl to leave their guns, the
breech-block is to be closed.

T . '
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[ 2 closes tbe breech I 1 eases the spring by
i pulling the trigger; the sights and deflection

Sre.pn j icalesir" set b5-zeio: (the gun housed inboarcl
I rt requlrea); the ammrinitio-n returned by the
i numbers who provided it. When everything is
Lf in ished, I  orders "FaI Iout ."

DIMINISIIED CREWS,

lVrrn 2 lftn,-1 rvorks the breech lever; 2 loads.

No{rs.-It is to be distinctly understood that if a supply of
ammunition is placed near the gun, one man can work the gun'

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

ACCIDUNTS.

The following accidents may polsibly occur during practice
rvith these Euris, and in cas" of sucli occurrence the action
detailed rvilfprove effi cacious :-

1. If in loadinE the cartridge appears too large, and will not
oermit the breech to close readilv, do not endeavour to
iorce it home, but take it out and u'e another.

2, If a cartridge ur cas-e jrrrrs,.and will^not ertract, force it
out from t[e muzzl.; in the case of a cartridge, taking
sreat care that the cap dbes not strike against anything
ivhilst corning to-the rear.

3. If ihe extracb"or breaks, dismount the mechanism and
replace the extractor.

+. ff fi.e nri"E-pin. uain, or sear-spring break, dismount the
mechanism, and re1'lace the broken p-art'

5. If the gun consLautly rnisses tjre. oirel-the lrreech' examrne
the fiiing-pin andcap oI cartridge. If everythrngappears
correct, dismount the mechanrsm and cnange lne maln-
SDTTNE.

O. fi'"u.i"iag"s enter wit'h difficulty,. examine the.edge of-' -ih" 
"ttn*%"r for hurts in tbe me[al; if any are found to

exist, remove them with a fiIe.* 
i.Tc;t*lb*t" must be taken in loading that the point

oI the shell does not strike the entrance to the champQr'

_Y

+
I
I
I
I+

. DRILI,. 53

ff a can should be pierced, open and close the breech, and
trv if ihe trigeer works ; i[ not, dismount the mechanism,
ancl pourpotii-e water on the firing-piu, for. tJre purpose of
removrns the .llrt, wlllcn cfuses 1t to stlcK. ulean au
parts and put them together, alter having examined the
main-spring.

Should a cartridge miss fire rvhen the cap is fairly struek,
it is on no account to be returned to the box. If. con-
siclered desirable, another attempt may be ma,de to firo it ;
il not, it should be throrvn overhoard.

\

7.

I

{

+



{ u n l-NgE NoR.DENFELT (MA.RK rrr,) GUN.

I.INCH NOR,DENFELT (MAR,K III.)
" &UN DRILL,

CL4il}
The followins drill is for lhe6harreland 4-barel Nordenfelt

guns, on ship'sinounting.

Tho gun's crew faII in in single rank, in rear of the Starboard
gun:-

b. 3. i. 2. 1. 6.
The gun's crerv place thenselves as follol's : -

f  l .  in  the rear of  sun;  2,  on the r iEht .  in l ine
Crose Up. I rvith sight: 3, on ihe ieft, in line wiih sight;

14, 5, 6, in rerr.

Nr,ulsn. The gun's crew call their Nos. in succession.

Cnlscn [ 3 tahes 4, the remainder move round one place
Rouxos. 1 to the left.

Stalboarrl Gun.

I  t e m a l n s  a

3 becomes 2
o l o

Nulmrn. The gun's crerv call their Nos, in succession,

n'ar,r, ou'. {"rTl&f}ffJ"ew 
rall out in single rank, in rear

Srennoenl (o,'l rh" grrn's crew close up at the named gun.
Ponr) Guws.

The follorving drill is for both sides manned:-On the bugle
call "Action," the guns' crervs repair to their stations "Both

Sides," clear away their guns, and open the ammunition; so that,
if necessary, aII the gnns can be rvolked at once.

- - a

!

T
I
I
I
I
I

DRII,L. 55

r 1 sees elevatinE and training gear clear, therr
' I raises the cover-and feels ea]ch extractor and

I firins-Din to see they are uninjured; 2 sees drill-
AcrroN' 1 ;ffi"",h{;;t"*.L.ltiu hu"J ie"ve", "lna-t"ies tfre

I meihanistn; 3 provides, fills hoplrers and places
\ one.

Noln.-?o .fill a Hopper.-Place it base upwards between the
knees. with tlie hiehest lide to the 1eft. Draw the slide so that
cartridges can be;ntered, and then filI each compartment with
10. holiiinE each cartridqe with the right hand at the bullet end
anh EuidiriE the rim intd the slot rvitli the left. When the corn-
part i rents i re fu l l ,  i ,u"h in the s l ide.- 

The drill-stou is onlv to be used for drill, and is intendetl to
save the rvear-of the Ering-pins and mechanism. lYhen it is
in use, neither dummy nor live cartridges can be worked thro-qgh
the mrn.'W-hen 

only one side is engaged, Nos, 4, 5, antl 6 keep up the
supply of arnmunition.
-DEFr,EcrroN.-\

- l

-rxo[lereo. [ 
2 and 3 adjust and attend the sights'

-Yanns, )
/ 1, using the left sight, lays the gun, working

-Os,racr. I the' train-ing wheel 
-with 

Lis rig[t hand anii
I elevating wheel with his left; 2 draw:l bacl<
J hand lever, forces it forward half rvay, antl
I fires bv order o[ 1 bv forcing it right forward,

Covunlrce, I then, instantlvdrawing itbaikto iisfull extent,
I repeats the operation. When the hopper is
l. edpty, 3 repJi.ces it with a f nli one.

r 2 works the mechanism continuously after L
I has Eiven the first order "n'ire." Should it

D ^n'. Dy-rr,^ | be n"ecessarv to cease 6ring for a short time to
I ta l lD-ErRrNG'1 ai low smok-e to c lear awiv.  or  1o al lorv 1to

I rela.y his gun, 1 dflI ordei'"Rest," and rapirl
t f i r ingrv i l l  be cont in i red at  h is order "Carryon."

Norn.-If rvhen the motion of the gun platfurm is very quick
the elevatils gear is not lequired, 1 can fire the gun himself,
looking alo;g the right sigh't and working the training wheel
with his left hand.

eor" Srour, 
{

Port Gun.
2 becomes 1
l o

0 " o
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.45-INCII GATLING GUN DR,ILL.
The^gun's crew consists of 6 men, who fail in in single rank in

Tear ol f,ne mrn.
The drill and notes for the '45-inch GatIinE Gun are the same

as for 1-inch Nordenfelt, with the following exceptions:-

{ 1, in rear, sees elevatilg and training gear
I clear. raises the cover and-feels each extra6tor
I ald firing-pin in succession, to ascertain that
I  they ere not  damaged, and that  t , l rey move cor-

Acrrol .  I  rect ly ;  2.  on t l . re r ight .  ship.nandle on crank
I rhalt, puts safetv-bolt to "Tire," and turns
I sJowlyforward and tries the aetion, which,will
I be indicated by hearing ten firing-lins stiike,
I then puts safety-bolc i} ,.Safety;,t B providei
\ ano. piaces & drum.

Nolns.-No, 2 should notice the number of lock nearest him'
and after ten rounds has been fired the lock ought to be in nearljr
the same nosition.

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

-Yanns, 2 and 3 adjust and attend sights.

1. 1, using the left sight lays the gun, work_-
I  r rg r  ne rra in ing v heei  wi th-his lef  t "  hand and

-Os.rncr. I elelating rvheel with his riEht-2 seizes the crank
Cor:reNcn, ' i  handle t i thhis r isht  hand-and f i res bv orderof  1

I by turning steaclilv forward. When the drum is
\ empty, 3 replaces ib with a lull one,
1 2 rtorks the mechanism continrrouslvafter 1
I  hasgiven the f i rs torder " I ' i re."  Shoi ld i t  be

lt r prn T.rnrxn J necessary to cease firing for a short time to allow
I smotre Io Clear away Or lo a IluW I 10 le-lay nls
| gun, 1 rvillorder ".Rest,D and rap.id firing willbe
\ resumed at hrs order " uarry on. '

Nolns--Should the multiplving sear be required, whichwill
r a rel y be r ecessary, 1 d jsconnects elevating an d'trai ning gear and
lays,ihe qrn by miins ot thc elevatingler e"r; 2 ships cra"nii handle
on tne end or mann snart.

Cuasn tr'rnrxc.

Srcunr.

1 2 cliscontinueq the fire, and puts the drill stop 
'-

I on ; 3 removes the hoppi'r. nuihine in the slid-e
J as he does so;  1 their 'opeirs theiover and re-
I moves any cartridges that mav be in the sun.
I leaving the cover open; 3 returns the cartridgei
\ ano' nlts Lne emlrtv nopperc.

[  1 c loses the corer;  thesjghts anddef lect ion
I  scales are set  to zcro:  2 f ixpslhe hand lever bv

j its catch; I trrins the qun to the securins posi-
I tion, and when everything is finished lrders
| 

" Fall out. "

DIMINISHED CREW,
'WrrE 

2 MnN.-l places and remoyes the hoppers,
NorEs.-It is to be distinctly understood that with the hoppers

filled one man can rvork the girn. _ After every practice the guns
are to be closely inspected, in order to ascerialn that thei are
empty. Loose cartridges should be returned to Norde-nfelt
Magazine in a Nordeufelt ammunition-box

'a)

a
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DIMINISIIED CREW.

With 2 men, 1 places ancl removes lrum, (See also notes to
f-inch Nordenfelt, Page 56.) )

58 '45-rNcH cArr,lNe cux.

When the motion of platform is such that the elevating gear is
not used, or rvhere the distance is likely to remain the sarne, the
stops on elevating arc al'e to be placed close to crosshead, and
brakes set taut.

i No, 2 discontinues the fre; 3 removes drum I
I 4 returns it; 1 raises the cover and takes out

CnlsB X'rnrxc. { any cartridges left in the gun, 2 turning the
I crank-handle backrvard; 2 ancl 3 dorvn sights;
(2 returns crank-handle I 3 returns cartridges.

DRUM, HOW TILLED,

Turn the drum vit.h tire filline-slot up. and sight-hole to the
left; open the siglrt-hole, place f iece oT rvood under the catch
to r;ise it out cf-the lvay,-tahe hold oI a cartridge at the bullet
end and guide it into the grooves; then place oie in each com-
partnent, and so continue until you can see the base of a
iartridge through the sight-hole, when the drum is fiIled, and
sisht-ho1e closed.-The 

drum has 21 compartments, which revolve round,
carrv i r rg the car i r idres ui rh them: running round the drum
insi t ie i re two spirofgroor-es (one ei ic l r  s i , le) ,  in rvhich the base
of cartridge and bullet rest, Erch ring of cartridges rests in its
own part o]f t|e Eroove. llre ufpcr part"of which lteeps it clear of
the t ' i " r  above, . -Tl ,e " l , ject ' , i f  t i r is  is  to kscp each cart r idge
enLire lv senarate f rom rhe nt l re| r ,  and,  at  the same t ime, i t  only
al lows onelo fa l l  out  of  erc l r  conrnartmentr t  a t imc.  and before
the second can fall out the compaitment has io make a complete
revolution.

The action of the drum is macle automatic by the projections
on cart r idge canier  taking agr in. t  t l re cnmlartments.  turning
them roun"d in srrcces"irn,"so-rs to di"charg6 a cartridge from
eactl.

.45 GATLING, MOUNTED ON FIELD CARR,IAGE.

The dril1 f or '45 Gatling Gun, mounted on field carriage, without
limber, is similar to tha,ilaiat down for ship mounting, lvith the
followine addition.

DRIIL. 59

The gun's crew consistine of 12 men. fall in five vards in front
of the rlrag-ropes, turning io the irorrt, as follows:i-

r Numnln. The gun's crew call their Nos. in succession.
Nora.-When the gun's crew are required to movewithout the

Su4, lhey are to be t;Id off and wheeldd up into two sections, the
odd Nos. forming the right, the even Nos. the le{t, 1 and 2 taking
cnarge ol sectlons.

Fonlr rnn l
Onnenoe  I  Aceu t i on .
Nfarcn, )

I No. l places himself on the right in line ruith
I the axle--tree; 2, 4, 6 on the left drag-rope

r\nrroro I outside, 2 beiig ihe rear No. ; 3, 5, 7 on the
{n"^"-"^il' { right drag-rope outside, 3 being the rear No. ;rYr44ud' 

| 10 and 1t on the handspike ; 8" and 12 on the
I left drag-rope inside, 12_5eing the rearNo.; 9 on
\ the right drag-ro1,e inside.

( t

,.
4

8. 6. 4. 2. i. s. 5. 7.
t0. t2. 11. 9.

cnenen f
Rourvos. 

t

1 becomes 3
o  r r  o
5 , , 7
v o

9 t t 1 1
11 ,, 10

10 becomes 12
1 ' R

a t  . ,  D

6 r r 4
1 9 .

-1 Gurv's Cnrw ro \ 1 places himself 4ve yards in front of the drag
TEx FRoNT. J ropets, turning to the fiont.

Doualn I -"^ _.,.^,.
M;-;;. i 

r he gun s crew fall in on No' I '

Fonu rnm 
')

Onorn on I As before detailed.
Ilaacn. I

lbe Gcx rvrlr 1 A ca.ution for the marker, or No. 6, in his
Ansr-rce. fabsence, to select points to nrart.h on,

Sffilgl ) Th",grrr'* crew move direct to the front at
lfuncs.' I nameo Pace.a
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Brcsr(on I The direction is chanqed an eishth of a circle
Lenr)l lcr-tre. J to the right or left.

nl:.ll-f:l^ I rn" direction is chanseal a quarrer of a circleLr. f  r ,  r . . \6E a+^ rL .  . . :_L!  1or IeI t )  at  the double.Gnouso.

-lr,"lJgl--{",,T1;-qT,i,il"L"rli'i-r".u;"":"J;"l.$%,fl'31",?'l{Lerr)\YHerr. 
[;t;;;j '

Rrcnr (on J The direction is changed half a circle to the
lrrr)Rnvansr. I right (or left) at the double.

Noro.-When the order to "Incliner" " Take groundr" or
" Reverse " is given from the halt, the gun's crew move ofi in the
required direction atthe order "-March."

f The gun's brew halts, 12 assisting at the hanil-
Her,r. "{ spike, the Nos. then tauten the drag-ropes, 10 and

L | 1 grounrl the trail.

f The gun is reversed to the "Right," or takes
I ground to the (' Right" (or " T,ef t") by orderof No.

A^mr^r,  |  1,3 and 4 manning the wheels;  1 then orders
;::'-Y;' [ 

" Halt i ' t,2, 3, 4 as laid down lor ship mount-
,-..i.1"+'i-* ".1 inE. 5 attending the handspike_; remainingNos.
\^::"d'-i1i"'' j griiund drag-ripes, 10 anh lL the hanasprxe,us nssn,,' 

I insling theil rifles, turn outwards and forir uf
I in line with the axle-trees, even Nos. on the
[right, odd Nos. on the left.

Coulrerce, ( As leid down for ship mounting, the Nos.
oR CE.{sE { above 5 comnrencinE and ceasing fire bv order of
tr'rerxc. i the Officer uf Divisi"on.

Norn.-fn action if anv considerable change in direction of the
fire is required, the ordef is " Actrloo -, )' tlie gun Nos. move the
gun round, and the other Nos. wheei up or back so as to keep in
line with the axle-trees.

GuN f I mans left trail handle. 2 the rieht. 3 and 4
FonweRo. I th. gun ivheels, 5 thc handspike.

'Qurcx Mancu. The gun moves forward.
Tlelt. The Nos. resume their places as befote.

Norn -The gun is relaid for the object a{ter the order is given
to "Ilalt." If"necessarvthe draE-ropes mav be used to assis:t the
giun,, !!e order beinq. i'Ilan rtiag-iopes,""when the drag-ropos
snould be reversed and manned.

DR,IL',. 6I

{ As in gun forrvard, except that the Nos. turn
( to tne rear.

The gun moves to the rear.
The Nos. resume their places as before.

\
t ^ ,
> -t lre -L\ os. allove 5 slrnE arms.
t -

J 4s before detailed, 10 and 11 take up hand-
] spike.
( 1orders " IIalt,"'Reverse clrag-ropes :" 3 and

{ 4 man the nheel"  unt i l  reechinglhe'descent;  1
(orders " 

Quick march."

Nora.-lYhen the incline is very steep, the wheels should
iockedby 3 and 4, or, if necessary, the gun and carriage may
taken down separately.

Gulr Becx.

Qurcr Mencn.
Ilelr.

Fonlr rnl
Onorn op
Mancn,
Douslo
Menclr.

DnscnNr or
AN INcLINE.o

-a

I

be
be

f 1 places himself at the trail plate-eye ; 6 a,nd7
I nnship hopper-boxes; 3 and 4 in front, 2 and 5
I in rear, prepare to lift the gun; at No. l's order
i " Liit,"1he gun is lifted oui of-the carriaEe anil
I placed on the ground tothe front; I\ o. 1 theiagain

Drslrourqr. { orders " Lift.t' 6 in front and 7 in rear lift atthe
i axle-trees; 3 and 4 out linch-pins aid ofi washers,
| 3 in front and 5 in rear at the left wheel, 4 in front
I and 2 in rear at the right wheel, take ofi the
I wheels. The several parts are lowered to the
Iground, the Nos, sitting on them,
( The carriage is first mounted, then the gun

RnuouNr, { placed in it, 
-and 

the boxes replaced, the Nos.
(occupying the same stations as 

-in "Dismount."



Fra i DET'ITCTION SCAI,N.

USE OF DEFI,ECTION SCALE.

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

'The follol'ing rules for applying deflection are to be ob-
served:-

Forthe Speecl of Ship.- Move the scale aft if on hind sight;
forward if on trunnion sight.

Eor the Blteed oJ the Enerng.-Move the scale the same way the
enemy ls movrl]g,

ff two ships are going intlne same direction, the differenee of
tlleir speeds must be used, nnd, if in opposi,te directions, the sum
of their speeds,

For Wdnd,.-Move the scale to windward.
Wben usinE guns with deflection leaf on r,he trunnion sishts. 2

and 3 adjust-and attend both hind and trunnion siEhts] The
adjustment of the trunnion sight is not to be altered tr-ntil a new
speed is named.

DRILI.

PISTOIJ (ENFIELD).

Nounxclarunn.

*
*

L Body,
2. Bariel.
3, Barrel-ioint screw.
:L Cvlinder.
5. Cvlincler axis.
6. Cylinder axis keeper-screw,
7. Catch.
8. Catch-sprinq.
9. Catch-sirewl

10. Extractor.
tl- Tllmmsa.
12- Ilammer axis-screw,
13. Lever.
l4 lfain-sprinE.
15. Pawl. 

- -

16, Plate.
17. Plate-screw.
18. Stock.
19. Stock-screw,
20. Shield.
21. Shield-sprine.
22. Shield-screw-
23. Shield-screrv keeper-screw.
2:1. Srvivel-studs. 

-

25. Trisser.
26. TrisEer-sDrins.
27, Trigger-sprinE rivet.
28. Tri[ger-a-xis s;rew.
29. Top-strap.
30. Top-straf screw.

"yff;H !r{r{;li1:' f l=f t{!i' Jo r D r it t P u tpo s es' --BodY, baner'
rtock, stock-screw, sb ietd, r-'hffTfr""-,J#ractor' 

pawl, plate,

*gTg i,Tf;l,?i?t""ekffi#:jls:Tl"ljiitn:$
Twist of rifling, 1 turn in 22

IIrcnes.
Diameter. '45 inch."

groovesr T, f charge,_18 grains.ww"l.til :i ;lii.T',l8 s3ll::
To Srnrp a Prsrotr.

$*s3;X :l::5*::Tt, "lifl^"{, !.r 9"k, uuscrely strap-screw, un_screw, and lift ofi plate.
the hiqmer, aud p'rcss iork of cramp over the main.

ily;:31"':rqd"{dq.t1+:1[",":"fl?re".:i?i,g
n:l:lr.gl lt"l, ,"a rut tr,e t"ip;;;;ii'ii. ;.il,'ihen liftand-the lever off the axis.

barrel-joint screw (or ixis); take off barrel, and draw

ct the cylinder axis keeper_screw, unscrew andremove
fl66 e*is, draw out catch-.ire*, *ud crtch* ;;d il;fi"'-

a-'--



rl!'n)I, EXEBCISX.

B,emove -"1:: -: hle out shield.screw keeper-screw, ancl
remove shi,

Norus.- l-lr axis and also the cyiinder axis has a
left-harr ":

t-handed thread.Th.  : :
A , all the parts should be thoroughly

To AssnuBtr.

,:?'"";ii,TT;'i,ililll';r;.!:tg"';:'J"fJi;l$,i1*
E-Ihere is a lubricaiinE ho.le, (which iq close.l by a screw)rear  I 'a r t  u f  I ' od .y  (on  L i ie  r1g1,1 , . - , ,  casc  a t  anv  t ime t j rewor l (s  - r i f f .  fo r  o i l in3  rhe  goa i  rv i thnur  t rk i r3 : * ; i i " ; ; ; " i ; ,

i 'r'he men are to t,n ,. . 
ttuu"t't"-

and.nrmbered r..,,' ";ai,tttit,ltl,t-ark' 
I'ith the pistols in the holsters'

, n"' li.i,";,l,jill,]i "",11' J;;';il *i;t h|;,'i,?,";:t jff rts or rhe pisror
To Loro .l,so Frnn ly Nulrlnns,

Br-\-rvsuirs. 
l-U,ri;.r" 

the handle of the pi*toivrith the right

( n"Tftf"" 
the pistol from the bett, ancl seize the

rro. . nearry .l|l,[,,'ri"ri:t'rJ:i* l"t*i.r 
the pistoi

( :ll,*"*fx "rtut# *T**fr#t+:il:
i r F p*"J"i if " i,:iff X "ru:lr.'* :"lfil**,i;, j,lt

rnnsx I ix? H:..fii:;!i",i";idq{".l,1ffi-+n,*ru
liaT;.I" rime wirh,tho f.r+nser of the reft
li#$ iJHt;!":." ,n" b;;;.1, ;;;";;"p u." "iliii

Forn. Itl*f#"\ 
with the thumb or the right hand;

1 * " 01, *oi,'*i,fl ';i"J't*Hl:#-.l5Htft 
lX!1*

PnnsnNt.

Two.

Tnrnt.

Rnaor.

I
1 ,

PISTOL EXEX,CISE. 65

f .toilr the pi.tol a.fe_w inches belowtfe obiect,
I TFIED rne arm slrEhtlv bent, placingtheforefinger
(round the trigge-r, buo witLour pressmg ft.
f . Raise.rhe.muzzle until the top of the foresigbt
I is broughr.in.line with rhe otjje;t th;ilh"3h;

J n-orcn on tne backslghb, pressing the trigger at
I the same time witho'ur ihe least motion"6f the
I land. eye! o-r ar-m, until the hammer falls. keeu_
Lrtrg the eye hled ou tbe object,
(, Bring the pistol back upright in the riqht

{ hand, anLt pass it into the left 
"hanrl, 

holdins" it
I  as ln nne second mot ion of  the,rReadV,. ,  t -hen
\orop rne rrght hand to the side.

{^^9:pt ] " t " , t le  fourrh mot ion of  the, ,Ready, i ,
tas betore dctalled.

To lfarr-cocr, \TrrEN ar tHt .,READY.,'
( Pass the nistol iqlo th9 left hand, holding itIfarn-cocr, I as inr,he secbnd ,motion-o-i 

;:il";;;;; iiiir_"ocL,(and drop the right hand to the side.'

To Rarunx rnl prsrot ro rrru BELT.

Rlronn, { . Return the pistol, and drop the halds to the
t sroes,

Norp.-If at the !,Ready,,,first 
half-cock.

To UNloan.
Eo,foro uuloading, the squad is to be turned ..Ha1f-right,,,

1.,, 
S*"]::,-ih," pistol wirh the right hand-, holding

I rE nea,uy 6s11zlntall and pointing to the loftl
I rrunr, press back the catch with the thumb of the

uxr.o.tn. jt'flfi,"i,l'"1,fi1iq,""!"irJii.ieT"J,Xtf ht",::":Xtj
I motion of the-,. B.ei,dy,,, op"" tt " Er.."L. tfr"o*
| ::i ::.t-r."1 cyl ind ers, 

"withhra 
# tG- .r"i,riai"r,

I ano returtr. them. to the pouch; then closeih6
I p]"-9"_n; igptl.e,the barrel, and return the pistol
Lro Ene DerL; tasily. drop the hands to the sides.



66 prsro! rxmlcrsg.

To Loen .L\o }-rnr, rx eurcr Trur,
RraoY, fn four motions.
Pnnsnsl, In three motions.

Norl,-Wtren the men are recluired simplv to load" the com-
mand will. !g'1]*ra,.' and they ruiil perioim-tLe-trst three
:]?:t9T- ^",r_ 

tr-9 - neady ;, rvhen the .rvord, I Re,ady'l is given tomen alreaoy loaded, they will proceed with the fouith m5tion.

INDIPENDENT N'IRING.
fsonrrronNr I .

FrmNc. I  A caut lon,

, Each man comes to the ., Readv.,' and ,. pre.
^ )sent , ' ,  independenr lv o[  h is r iEh[-or  ls f t_hand
Lon[tE]JcE. { man, and continrres 6ring witihout re-loadinE.

/ untii all rhe clrambers are.discharged. He thdrj' ,  re_toaos,  and proceeds as belore.
Cp.s.sn X'rnrNe, Complete the loading and ,,Return,,,

, The pistol can befred without full-cockinq bv merelv nressins
the trigger each_timel but thi-s-chould "nlybe resorted to whei
rnile ooes not admlt ot tull-cocking it, as the increased puII of the
trigger has a tendencv to render the aim uncertain.

Men should be exorcised in firing with tho left hand as well
as the right; and should be. taughd- thnt, when time permits, a
rnore accurate ainr may be taken by suppoiting the pistoi with the
lert nand.

INSPECTION OF PISTOLS.

^ ( _ Draw the pistol from the belt and open the
_ Ii'oR '\ barrel, astaughtin,,Unload.,, Afterthioficer

_INspEcrIoN ( has inspected the pistol, each man will close the
DnewPrsror,s. / barrel in^d hold,the pisttll as in the second motion

( of the " Ready."
Rrtunr. As before detailed.

oUTLASS E-XXRCTSX.

CUTTASS EXER,CISE.

o /

This Exercise is formed on the following principles:-
- f.-That the <'First Guard " is the most advantaseous positiou
rrhich a man amed with a cutlass can assume for t-he puipose of
t'Attack " or " Defence, "

- IL That as a Point can be returned with far greater rapidity
tnd with much more deadlv effect than a Cut. iPoint is invari-
rbly. to be returned ins_tantly after having g-uarded a Cut, or
pamied aPoint, delivered by an opponent. 

- -

IIf.-That after delivering a Cut or Point. the ,,X'irst Guard.,'
is to be immediately resumed ready for'instant delence or
attack-

The exercise consists of two diagonal ,,Cutsr', one (!Point,',
and three " Guards,"

The division fa1l in in two ranks at close order, 6ies nearly
touchirg, with swords sheathecl, and are numbeyed fiom right t"o
left.

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

Norr.-The Instructor is himself to perform each movement
before the class, taking care that it is coirectly performecl before
passrng on to the next,

/ At the word "Draw" crasp the hilt rvith the
Dnaw. { right hancl and the scab5ard with the left, the

1 At " Swords," draw out smartlv, and rest the
Swonos, .f sword on the right should.er in a.s)tiping.positiol,

l keeplng the.fore arm horizontal ; this being the
t  posi t ion of  "  Slope Swords, ' '
( At the word "Return.', srasp the scabbard

Rurunl. j with the left hand, and e"nter' the point one
t inch.
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/ At " Sirords," return the sword smartlv.
a,,.nor,. J and then drop the hands by the side, the reii

) rank r^Li'g a pace to the front at the same
( irstaut.

\ora-The fiont rank is marched across the deck and turned
.ltr:ot, c eingle rank is formed in the usual manner.
"ffr#"f;t 

,l a c"otioo'
f The named file remains steadv, the re-
I mainder turn outwards and step off. each man

Fsoy rEE I glancing over the inner shoulder towards the
R^rcur (Lerr,Jnamed file; and when at three paces from
or No. - Frr,r)l the position in which the man ijr his roa,r
-=_lIARcn, lbas halted, he will halt, turn inwards and

I dress up, or back, as necessary, to give .room
LIOr Cuttrng.

tl""X;Tj:ft 
I -.*S. ranks turn so a,s to poinr the rtdhr fodr^'i"ui*1"' 
fdirectly towards the fnstructor.

Norn.-Jhe instructor directs the class to turn towards him irr
order to observe their rnanner of cutting and guarding, aud to
aftord them a target to aim at.
INwanns TunN. The ranks turn towards each oth_er,- . .'

IIer,r'-Rrcar )
axn Lrir I A. b.fo"" tletailed,

Tunu. )
( Pass the sword into the left hand and brins lt

(ru r wac o -,". J to the " Slope " on rhe left shoulder, iit the simevraauednlrn') time rurn oir the heels so ns to poi"t tUu teii
(foot directlv towards the Instructor.

CnercnAnrrs.{ Change,the sword back to the right s_ide,
( maKrng rne corresponolDg turn on the heels.

INwanns T{nN. As before detailed.
Ox rne R:cn' r )
(Le er, orNo.- ! A caution,
Frr,n), Closn. J

f The'ftont rank close to within two paces of
- IilaRcH, { the rear rank, and then both ranks closo on the

( narned file.

CITTLASS EXERCISD' t):t

THE CUTTING PN,ACTICE. T

_Corrrxc ] A caution.
fRACTTCE. )

Step back with the left foot, bend both knees,
ancl al the same time drop th-e.point qurckry

to the front, raising the arm tully as nlgn as
the shoulder, and keeping it toose and rreei
i'iitr"tti" "tt 6* tugtuv ue-nt' hilt in line with
and covering the elbow;. tbo tett arm benlno

the back.

Noru.-It will be founil convenient' yhi]gt^ teanhing the

*iii# """"".i*? 'titg 
-tt* 

class from' the- " Guard 
". 6 th€

iili?i,i"'"i';'il.t, 
' lv'h""ppitg the point of the sword on the

frJr"li.its.ii-ifr" 16" of ihe'right-fo9!' e.dq9 to the rear'

."f*iglt.iti"d*itf k";;' "od dtoppiog t6e lelt hand to the

side,
f Step smartlv out one short pace with the right
i r.ii"t""r*t[? I;il i;;Cfr*;,'th. bodv upriglt,

CuE ONr, ] ,t.i'*t""idttt""theleft knee; it the same instant
i""ib-ir'ni"riiu downwards from right to left'

[from th6 Position of " Guard,"

^ ( Steo back smartlv one shott paee, a'!d form
GUARD, 1 .. Cod"a,, as bofore.detailed.

Cur Two. 
{"ruti,t" 

"Cut one"' but delivered from left to

Goano. As before detailed'

f Come to the position of '!Attention']'^p"ing.;

SroprS]vonns.{ ing the left fool up to the right' and " blope
I as before.

Norn,-Tbe.fnstructor is at the end of each-section (lhat is'

after "SJope Swords") to direct one or-more tile-s.to " rrove'

;oo"n -ti;fi["v ".-d iotheposition of "Guard," gothrough

##i das il;il"6"-tr.iit'i, uoda'Slop" " ryitlJ'ut further orders'
til"'f-"*ti".[o"'will tfren'give the o'rder l'9!"ng9 ArTs"' and

r iit[" ""t-..-it "gurtt jhu siction with the left hand in the same
ruF-nnor, eautronrng t""- ontiit if,e position of " Guard " with
6?i*"la i"ir," ]ef"t hand, tiie rlini tdot is to the rear, aqil the

Gueno.

1| 

right arm behind the back.
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t

Erorn.Swonos. As before detailed.

Guenu. As before detailed.
TIIE GUARDING PRACTICE.

Gu,rRnrrc ? n ^^, , . ,^
Pnxcrrc-e. I A cautlo^'

Guano. As before itetailed.
( The hilt should be just above the crown of the

Srcoxo. lhead,,the,point of thi sword to the leftfront,
i and slightly drooped, the edge upwards, to the
LITON[.

Norn. -The fnstructor will, as often as mav be necessarv. brins
the class back to the " Cuard 

" 
by giving th6 order " Firif."

( The hi-lt should be off to the right and midway
rrrru^ ) between the elbow and the shoul"der, elbow clos"ernrru' 

) to the body, the blade with the poini raisecl and
Lbearing away to the left front. 

-

- Norn.-The Instructor, rvill, as often as may be necessery,
brine the class back to the " Second " Guard.
Sr,oJn Swonos. As belore detailed, I

Norn.-The Instructor is to explain to the class that the First
Guard defonds the right side from the elbow downwards. that the
Second Guard defenils ths crown of the head and the'whole of
the left sid,q, and that the Third Guard defends the right side
above ths elbow,

THE POINTING PR,ACTICE.
)
J 

A Caulron.

As before detailed,

f Step smartly out as in " Cut One," and deliver
Dnrrn J a point as quickly as possible for ihe centre of

Ledge, remaining out with ihe arm extended,
Guano. Step smartly back and form X'irst Guard;

' 
( Panv as quickly as pcssible upwards ahd to

D. ^^- I the lef[ bv formine SeCund Guarll. and (without
r anrr' 

) pausing an instan[) dorynwards and to dhe right
Lby forming First Guard.

Pornrrxc
Pnecrrcn.
Guann.

{ tr'ormSecondGuard,asdetailedinthe "Guard'
bEcoND' 

I ing Practice."

PorNt. As before detailed.

Gulno. As before detailed.

Pennv. As before detailed'

Sr,ors Swonos. As before detailed.

Gueno. As before detailed.

m---- , -  |  FormThirdGuard,asi leta i ledinthe"Guard'
rHrKU' 

I  ing Pract ice."

Porxr. As before detailed.

Guano. As before detaiied.

Pannv. As before detailod.

Slops Swonog, As before detailed.

Notn.-In pointins, the arm is never to be drawn back, which
causes delav ind eiGs warning to the opponent; but the point
should be iristantli delivered frcm each Guard, with the utmost'
rapidity, at the centre of the breast,

TEI GENERAL PRACTICA. 
, .  ,  - ._,_t l ' '

The Gonerai Practice is intended to teach the delivery of each
Cut or Point from the tr'irst Guard (which is the best position a
man armed with a cuthss can assume for attack or defence), and
that irir*media,telv the Cut or Point has been deiivered the Sirst
Guard is to be resumed.

$ilfi$;, I A caution.
Gueno, As before detailed.

Cul ONo. As before detailed, in the Cuttilg Practice.

Guano, Asiefore detailed.

Porltn.. As before detailed, in tho Pointing Practice.
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Penny. Step back smartly, and parry as before.
Cur Two. As before detailed, in the Cutting practice.
Guaan. As before detailed.
Ponrl. As before detailed, in the pointing practice.
P.ranr. As before detailed.

Slopn Swonos. As before detailecl.

NorE,-At inspections. th..General Practice shoulcl be, gon_e
l!l",ush as above, and the rvhole "i tt " airi.ion proiJi'ir.r, u""n
hand.

THT ATTACK AND DEX'TNCE PR,ACTICE.

_ 
Tlr.e. objegt de.ired to be obtained by the Attack and Defonee

:-rL1,,:: ls l? lmqrgss on rhe men that. ha_ving guarded any Cutor rolnD dctlvered bv an adversary. t-bey should- znstantly ietarna Point at the. breait, and, havirig a"ii"u"ed'-it"'FJ"i, nt onouresume the position of 
',,tr'irlt 

G"u"i,,'"u*ay fo" imrie'd*iaie attactor delence.

ATTAoK AND )
Delewce I A cautiou.
Pnecrrcr. I

1 . The front-rank man of the named file turns
nlon rnn I abo.ut, the rear_rank man stands fast; there_

nrCnrJ6ir. I mainder turn ourwards and step off, eich man
orNo,_Err,ri.1 grancrng ,over ilre -lnner shouider towards the
_nIARcH." l t].amed file, an.t when at one paoe and a haif

I olsrance rrom.the _position in wbich tbe man in\ his rear has halted, he will ha-lt and turn inwards

tr'rnsr SncrroN,
Instructor. I Front (or Rear) Rank,

FrRSr SEcrroN. I )
Hnao, Potx,r ,  |  |  Acaut ion,
-rsn Gu,rnn, )

Gueno, i $,s before detailed.

Rear (or Front) Ralk.

A cautjon

As before detailed.

CUTIJASS EXXRCISN.

Tirst Section- comtinued,,

I t

rr (or RIARI
ReNx.

Instructor.

Efu:ao,

PorNr.

Gceno,

Srronos.

Front (or Rear) Rank.

Step smartly out a
short pace wiih the
rightfoot, and "Cut
One " at head,

Step smartlv back a
shbrt pace"u'ith the
risht foot. and Parrv

- .  1
0Y IOrmrnE I rrsf,
Guard.

As before detailed.

Rear (oI Front) Rank.

Defend the head with
the Second Guard.

Step smartly out a
short pace with the
right foot, anddeliver
a Point as quickly as
possible forthecentre
of the breast; re-
mainilg out with tihe
arrn extended and tho
edge of the sword,up,

Step smartly back a
short pace wifh the
riqht foot. and form
"Guard," as befure
detailed,

l$ora-This Cut may be delivered lower at the thieh.

Sncoxo Sncrrox.

l * "
I
l o -
I

a Def
e thr
r t l

i

r Front) Rank.

caution,

re detailed,

the arm with

Rear

t s  b e

)efer
the I

detailed

e a r m r
I Guard,

rar (ox Frr

{ cau'

before d

'end the
e Third

smartly
pace !

foot, ar
' at the

Step
short
right
Two'

the
Cut

' out
rith I
i d  " (
arm,

3e w1
;, and
the az



CUTI]ASS DXERCISN.

Second Section -contdnued.

Front (or Rear) B,ank. , Rear (or Front) Rank.

Step smartly out a
short pace with the
right foot, and de-
Iiver a Poiut, as
detailed in X'irst
Section,

Step smartly back a
short pace wil,h the
right foot, andform
t'Guardr" as bofore
detailed.

F,ear (or Fmt) B,ank.

A caution.

As before detailed.

Defentl the legwith
the X'irst Guard.

Steo smartlv out a
sfrort pace ivith the
right foot, and de-
liver a Point, as
detailed in Tirst
Section.

Instrarctor.

Porxt.

Instructon

Tsrno-Eiirrox.
Lne, PorNl,
AND GUARD.

Guano,
Fnoxr (or Rnan)

RaNr.
Lr,e,

Step smartly back
a short pace with
the right foot, and
Prrrv bv formine
Secorrd Guard. 

"

As before detailed.Guano,

Sr,opn Swonos.
Norn,-In cutting for the arrl, the swords are to be disengaged

from each other. so as to leave the breast of the rank that cuts
open to be pointed at.

Tnrno Spmrou,
Front (or Rear) Iiank.

a -

!' A caution,
l
As before detailed.

Step smartly out a
short pace with
the right foot, and
"Cut Two" at the
l"g.

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

PorNr.

Jnsttudtor.

GUARD.

Sr,ops Swonns,

Instructor.

n'ounilFrcr:ron.
Porm, PorNr,
axo Gueno,

Guano,
SnoN'r (or Roan)

Rar.rx.
Poryn.

Porxn.

Guano,

Sr.orn Swonos,

cuTtAss ExnRclsn.

Third Section- conti,nued,,
Front'(or Rear) Rank.

. " ---:-: .. -
AS llelore detarled.

/ l

Eear (or Front) Rmk.
-

Step smartly back a
short pace with
righ! foot, and
form"Guard," as
before detaiied.

- Notn.-In- cutting for the leg, the swords are to be disengagetl
fiom each other, so as to leave tho breast of the rank that cuts.
open to be pointed at.

Fousru Sncrrox.
Front (or Rear) Rank.
'l
I A caution.
)
As before detailed.

Step smartlv out a
sfiort pade with
the right foot, and
deliver a Point, as
detailed in X'irst
Section.

Step smartly back a
short pace with
the right foot, and
parry the <'Point"
by forming First
tiuaro.

As before detailed,

Rear (or Fmt) Rank.

A caution.

As before detailed.

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

Step smartlv out a
siiort pace-with the
right foot, and de-
liver a Point, as
detailed in n'irst.
Section,

Step smartly back a
short pace with the
rightfoot, andfolm
"Guard," asbefore.
detailed,
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. Iw Quror Trlrn

The foresoine Sections of the Attack and Defence Fractice are
also to be 

"perf6rmed 
in quick time, the Instructor denoting the

point of attack, for example :-

. CUTIASS EXTB,CISE' 
, 

77

INSPECTION ON' CUTLASSES.

DnawSwonos. As before detailed,

I Bring tho sword to a slanting position in
I front of the body, edge to the right, and seize

Pont Swonns.{ it with the forefinser and thurnb of the left
i hand, the fiugers clo-sed, both elbows close to the
LbodY'

Sr,opn Swonos. As before detailed.

Bsrumr Swonos. As before detailed.

Instructor.

Arrecr-elro
Dnnrnca Pnec-
rrcr,^rN Qurcr

T'IITF-

Gulno.
Rnen Rersx.

Trreir.

Sr,opr Swonos.

Rear Rank.

\,
) A caution.

)
As before detailed.
A caution, to show

which rank is to
attack,

" Cut One " at the
thigh, parry the
Point by forming
SecondGuard, and
resumethe Guard.

Front Rank.

A caution. 
.

As before detaileil.
A caution, &c.

Defenrl' the thieh
with Second Guar?,
return "?oiut,"

and resume the
Guarcl,

LOOSE PI,AY.

The nen being perfect in the foregoing exercises, strould now comence
loose play. Otrlv two opponetr rs are to eDgage at the sme time, the
lnetru',-tdr watcliins mosf carefully for any defecls in lheir modes of atiack
and defenee, and p6inring them oirt. wlien a hit is received, the man hit
is at once to recover to tie Gmrd, and then drop the point oi his sword in
ackno\Yledgmsnt.

It is most imporiant that the following pointe should be very clearly
explaiued to the men:-

_.Tt$,eye shoutd be ffxed-on th_at of the opponent, the weight of the boaly
divided ecuallv on both feet. the nroner distance kepl bv advancinE or
tetirirg #t h rbpiA ir y ; everJ e.fforr 

'ro 
6e us.d for t he purptise of rakirp off

the alt-eniion of rhe birnoneir r rr,d car rsi nE him ro exnirse 
-a 

weak poinl: It
nilsLesppaiall4 be refrimberpd thar a P-oint crn bp returnedvbrymuch
quickefthm dCut, md with far nore effect; therefore, when a rim has
gnarded a Cutor Point, he should instantlA return a Point at the breast,
and then assume.the First Guard. as being the best' position from which to
attack or defend. DurinE the att'ack. if 

"a 
man sees a weak rroint in his

ol)ponent nrore open to lfe deljven of a Cu! rhan a Point, he should, of
corine, attack vith a Cut, but ha\.ing guarded a Cut or Point' he should
al\\a,\s retum a Point iNtdnll!.

t

i
I
i

f
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other, should be held by a manin front of the board in a
fixed position w-bilst the man_under traininglays the gun
for the centre of the disc. When the eun i-s laid the man
with the disc withdraws it, first maikins with poncil
through the centre hole its first position i'n the 6oard.
The man laying tbo gun then cdsts his eye along the
right, and motions to the rnan with the disc to reDl"ace it
in Iine with the sights. When the rnan lavine th6 eun is
satisfied that the ilisc is in line with his Eui-siehf,s. he
signals "Well," a second mark is made thiouehlhe hole
in the disc, and the disc is withdrarvn. TIie distance
between the first and second pencil-marks is the man,s"pemonal error,"which shouid be carefully noted for
eacn round.

(2) Aimdng Dril,l at an Adming Target wi.th a Gwn,on Fi,ned
PlatJorm,-The gun is trained off the ob.iect, and at the
order " Commence " is laid as rapidlv as-possible for the
targot a-nd fired. T!'e instructor gives th6 order " Still,"
looks along the sights and notes the error, calling tlio
attention of other numbers at the sun to it at the same
time. This practice enables the me"n to acquire the habit
of traininga gun readily and quickly for a fixed obiect.

(3) P-ractice with projectile,(or Morris's tube cannon) at a
nxed target trom a tXed plattorm.

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

(5) Practice at a towinE tarqet from a sun mounted in a
steam-boat, or atafxed target from fgun mounted in a
boat steering round a buoy,

The time to be devoted to these instructions depends entirelv
oa the exigencies of the service, but should time be:available thL
followi-ng number of davs and rounds to be fired is recommended
fqr s eleir of 14 men :-"

lst Instruction. at least 2 davs.
2nd. Instruction, at least 2 days.
3rd. Instruction, at least 6 roinds per man.
4th. Instruction, at ieast 10 rounds-per man,
5th. fnstruction, at least 10 rounds Der man.

AIMING INSTBUCTION AND TARGET
PR,ACTICE.

A,iming fnstuwction,-Too much attention cannot be paid to
this important subject, on which the ultimate success or failuro
of a ship in action greatlv depends. Every opportunitv should
be taken of putting pettybfficers and seamen thiough coiurses of
niming instruction,.. supplemented by target . practice, Men
showrng the requislte steadiness, nerve, and abilitv to become
goodshots shoull be carefullv noted, with a view-to their em.
ployment as captains of guns, It should be understood that
great grn firing takes place under one or other of the following
eon(lluons:-

(1) From a f red, platform at a f xed object.
(2) From afreel platform at a-mouin.g object,
(3) Trom a motiig platforrn at anrciing objeet.

Any course, thorefore, unilertaken with the object of training
the oye and developing men's power of shooting, should embrac6
successively these 

-thr-ee 
conditions. The foll"owinE course of

aiming instruction has been found effective, and should be carried
out if. possible with the " gun numbers " before the annual ta.rget
practice at Easter, or *ith other.,petty officets and seamen
wnoneYer convenlent :-

ll) Ainring Drill with nng Fired Gun a,t a Black Board and,
-Disc.-This has the-efiect of trainine the eve. and
eliminating or reducing "personal errorl" which" sirould
be_ carefully noted. With notch and nipple sigbts a" half sight-" should alwavs be used for ltiis exercne.
The instruction should be carried out as follows:-The
board, painted half black and half white, should be
erected at about 20 paces from the gun, A disc of tin
with a hole in the centre, secured to the end of a short
stick, and painted black on one side and white on the

t

t



(1) Accuracy is of greater importance than rapidity.

{2) Accurate_elevation should be the first consideration, as it
is more diffioult to obtain than accurate direction,

(3) llways train in a._dvance of a moving object before laying
for elevation, and.again. if necessary. before firing. bud
stress should also be laid on these rules during the course
of aiming instruction.

. At. target plactice th_e_ target should, if possible, be of such a,
aize lhat no points should be given unless ihe target is actually
:qpq. A. sucb targets.are nol, however,- atways"available, thL
rouowng scale ot por nts rs lnserted Ior gurdarrce :-

80 TABcET pn-a.crrcn.

target Praehice,-lte {oUoring standa.d rules should be im-
pre.ssed on officers and mdir.l-

ErnvATrgN. DrREcrroN.

L:nder 1,500 yds.l Oyer 1,500 yds. At all Ranges.

ANNUAI, TAR,GIT PB,ACTICX. 8 l

annual target practice should be carried out as folloq-s
targets being placed as in accompanying sketch. The
gun targetwill be 40feet long by 15 feei high; the machine

target, 10 feet long by 5 feet high. Targets rvill be moored
and stern.

2 Q 0

BX"
2A0

R Y:.

4 4 ,

aOO ---"--.:)* A l-l\Iachine cun Target.

C Great Cun Target,

B B-l. ine .of Buoys oD
0ase lme.

NorE,-Distances Eiyen
are in Yards.

Erom
Short. Points.

12

6

5

; i

8 0 0

800

Right or Left. Foints,

Yde.
l

I Yds. Yds. I Yds.

Hit direct.

25

30

50

80

110

130

5

10

20

30

60

70

90

Untler 5 yards .. j

From 5 to 10 iBrlls.

From 10 to 15 ,, 2

i
NorE.-All ties to be deoided by counting back, B !

\6\9

F
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.Palliser Projectiles are to be used in turrets of Cer.berus, all
other guns to use comrnon shell, filled with water. Acitual
e-rpenditure of rounds is not fixed. Full charges to be used
tbnrrgbo_ut the.practice-{except where disall,,wed bv orcierr.
. Grcat.G.un .Fit ing.-'.l 'he shilij rvill steam along the long base at
fu l l  speed, or  that  in, l icated.  . .Comrnence-f i r inr""wi l l  

be
round€d on passing the. first buoy, -ancl the distance [iven (1,612
va,rdr) ,  -  Un prssing the second [q1' ,y ,  No.  I  fa l ls  out ,  a i  i f
disabletl, antl No. 2 t'tkes lris place. r')ir passirrg th. thirj biioyl' '  Cease f i r i r rg."  wi l l .be.s ' 'un, l "d.  In the i 'er( r" r is ,  the caprarn or
the turrct,will fire durirrg the first run, the second captain during
the second nrn.

Oulv actual hits on the tarEet will be counted.
- Maehine-Gun Fifing.-'l 'he shi1,s will steanr alons the short
base, and the.firing uill be proceeded with as for lreat guns.
l -n 'capLaln " I  t l le  gun nres thrr ' l tgh ' ,ut  the run." Cerberus '-Tut'rtt 

anLl n,Iachirte-Oun.-In the former, the
3_!ip,yi,tt_s.t-9arn tyvice tla;! the targe-t rvhilst each turret is engd,ged ;ln the latt€r, once past the tnrget for each gun's crew of six men.
.f ur I sPeeo ts EO De nlarntarnect-"Victori,n" an,l " Albert.".-The competition rvith 8-in, guns
will be fired with sbip stationary, or ilosinE or or e,,ins irom
target as ordered-conditions being the sarne frrr both"shios.
l'()1rr r(,uuds should be fired-No. l iirins the first two. No. 2 dhe
lasttry,r rounrls. .The 6in.-guns rvill l,e frred clnring one run past
the target for each-gu^n,-a1d-once for each rnachine:gun's creri 1ofgix men). A spegd of eight krrots to be mailtained.'

I " Gannet," " Bnhnan,'i and ,, -Fawkner."-The firinq from 6in.
and machlne-gun's crews (of five men) rvill be canied-out in the
same m&nner as |ot Victoria and. ..Atbert, X'ull speed to bo
nraintained
-" N.elson."-Truck gun 6{-pr. M.L.R. will be carried out with

the Ehip shationa,rv, target_at a fixed di"tancc, six rounds per
gur,.the prizes bei-ng awarded for rapi,litv and rccuracy, .l"he
ship's company will be fo-rmed into aan's crews for. the puipose of
g?illqg.tini, g,rllrering, as far as possible, to the stationing'in tho
]vlODrUzatron Sneet.

TURRSTS. 83

I

PART II.

GUNS MTN MOUNTINCS.
t , ,-C&/p^/tJ

DESCRTPTT Ori OTITURRETS.
The slides for the turret carriases are tixtures built into the

turret; the slides are formed t'f two uprigbt plates with a piece of
T iron riveted betw€en them at top, the flange of which formr
the bearing surface of the caniage, and at the bottorn they are
connected to the deck by angle-iroin.

The training is effected by the revolution of the turret itself,
fn order to admit of a srrfiicient number of rnen being enrployed,
the running in and out gear is worked bv several winch ianrtles
ontside the-turret, whilJ bv rneans of a 

"clutch 
the sha,ft of the

gear of one slide mav be connected with thet of the other, so that
if necessary the winch handles at both sides of the turret (i.e., of
both slides) may be applied to run back the same caruiage. The
elevating gear cirnsists of a train ,)f gearing attached to thdcascable
of the gun. ft can be worked by oine mai, and is adapted for use
with the axis of the gun at difierent heights.

The turret armour is 10 inches by the ports, and I inches else-
where; it is secured by rneans of bolts and nuts to an oak
backing frorn 11 inches io 9 inches thick. The backing is secured
to upright angle-irons round the turret. An inner linirigis formed
of t-irun with a space of 10 inches from the backilg to prevent
diltet from being driven into the turret when struck by a
projectile.

Diamcter of tumet outside. 26ft. 6in.
Diameter of turret inside, 31ft. 5in.
Height outside from flapJ,5ft. 5.5in.
Ileilht inside from decli to crowo, 8ft, 8.5in,

x I'n. f/. r. &^^t@a*raa
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TTIRRET SIGHTS.
Each tutet hag five "man-holes," one centre, trvo intermediate

and trvo rving. 'fhe centre and rving man-holes are fitted for a
fore-sight and a hind-sight. The sights are so adiusted tllat a
vertical plane through aly p ir of sights rvill be-parallel to a
vertical plane passing tbrough the aiis of the gun and slide.
When the hind-sight is set at zero, -anrl the. ship on an even keel,
the plane pas.sirg through the-notch of.the hind-sight and the top
of the fore-sight is horizontal; the siqhts g,re also of sufficienl
height to allow of the line of sight clearing the edse of the turret
wlrpn the hind-s ight  is  at  i ts  maximum hejght .

.No:o.-This.des^cription is_.retained, as these turret sights aro
still kept-in the Service as "spare." n'or a description" of the
compound sights norv in use, see page 5,

.  . f H E . I O . I N C I I  N I . L . R .  C U ) I  O r ' ] 8  T O N S .
(xrARK r.)

Ilhis gun consists of an "A" tube, a .,B,' tube, a breech coil.
tripie coil, trunnion-r'ing, a triple coil in front "f the t"unrrin"i
welded together; and cascable screw.

CoxstnucrroN.
1, The InnerBarrel.-'I'his is a solid-ended tube of steel, which

js pgltlrinoeased in te_nsile strength.byheatins the "6"ghit_
bored tube.to the required_temperatire in a vertical furnacelaid
then plunging it rnto a bath of rape oii, in which it is allowed to
cool or soak for about twelve hours. The tube then undergoes a
sec,'nd boring. after.which it is subjected to a hydraulic plcssllre
,) f  5 l  tons,on {  l re sqrra  ̂  inch.  I f  no f law is det-ected.  thd tube is
consloereo stle and soun, l.

2. The " B " Tube.-This is_c,rnpos-ed of two single and slightly
taper coils united together. Tlr" i.oils are made 

"antj 
n.et,tia iir

t he  usua l .manne r ;  t Le  "B "  t  r he  i s  sb runk  on  o \e i . t he  i nne r
Darrel 0I sf,eel.

3 .  The Breech-co i l . -Th"  b r ' , , "1h  ( , r '1  o r  jac l (e t  cons is ts  o f  a
t r ip le ,co i l ,  a  "C"  co i l ,  -and.a  t runn ion- r i ;q .  The t r ip le  co i l
cons is ts  o I  th ree  conc^nt r ie  eo i l . ,  e rch  eo i l  l i c ipE shor te r  than the
one it surrounds, and the middle une c,ri led in thi reverse direction
so as to break joints. The triple coil is then placed in a furnace
for about ten hours,-at the end oJ -w-hich time i[ is at welding-hLat;
it is tien p13,ced under a powerful harnrner, and the whole ir-elrlej
together, 

- 
The "C" coil ' is a triple coil c6nstrrcted in a similar

formed into a rinE.
Al l  these part . -breech-coi l ,  ' rg"  coi l ,  and t rnnnion-r ing-

bei nE prepared. t h e t run nion -ring is herted to red ness and dropped
on td ihe 's l ruulder of  the breech-coi l ,  and whi le the t runnion-r ing
is hot the "C" coil is dropped down upon the front of the hreech
coil throush the upper Dortion of the tiunnion-ring which rvas left
projectine"l the truirni,in-ringthus forms a band-over the joint,
ind in cdol ing contrat ts r"und both coi ls  and gr ips them suf f i -
c ient , lv  t iqht  to a l low of  the u hole mass Lreing l 'hced in a furnace,
where it ii raised to a weldiug heat in about thirteen hours. The
mass is then quickly placed on its breech-end under a most
powerful hammer, and bhor"uliLly leldetl; tlre body is then
iumed in a rery powerful lathe-to ihe required shape, and rough
anr.l fine bored j the female thread for the cascable screw is then
cut, the iacket is subsequently heated for about ten hours, and
shruuk on tu the inner st eel bCrrel and '' B " tube.

l0-rNcrr rl,L.R. cuNs. r 85

banner, The trumion-rirrg is made of slabs of iron, consecutivell'
velded together on the flattened end of a porter bar, and gradually

finally screwed in, a hole is drilled and tapped tlrrough the male
rnd f"emale threads in a slantin* clirection-on the lefCside, and aend l ,hrea, is  in a s lant ing r l i rect ion-on the letCside,  and a

4. The cascable screw is made of the best scrap-iron. The
oDeral;on of screrrinE it into the breech-coil req uires greaL cat e, as
tbe  f run t  tuusr  bear ;ven l .y  aga insL  the  end o f - the  s t ie l  Lar r " i  o r
"A" tube: one rounrl of thr;d is turned off the end of cascable
screw, so'that an annular space may be left there, which, i l
connexion with a channel cut ilonq the cascable screw and across
tbe thread, forms a gas escape, to give warning in case the "A"

tube shoulil snlit at tiie end. 
-Afteitb-e 

cascable screw has been

olu:r  is  screu ed i r r .  The qun is  then t ine bored.' 
,is a rule. a lensth of a"bout two calibres is left unrifled for the

mwder-chanrber. 
" 

The unriHed part should Le as long as can be
i l lone. l ,  provi ,Jed that  no ai r  s face is  lef t  betwcen t ie smal lest
aorse uied and the base of the projectile, as rilling tends to
reaEen the tube, and the seat of the charge should be the strongest
nrt of the sun.- 

Tso nara'ilel lines are cut across the vent-field to irrdicate the
ui6ed part of ihe b_ore, Simiiar lines are engraved.on the top
d thethecun to , lenoLe the  pos i t ion  o f  the  cent re  o f  g rar i t y .

On tf,e left Lrunnion are tbe init ials uf t lre qun fact,gun facbory ;  the
rcgirier nunl,er oI the gun, by- which- it is.. registered in the
ite-partment, records the iruri'eral signifying its natteih and tLede-partment, records the nuureri,l eignifying its
yeer of proof.
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The nature of the material of the inner tube is stamped on the
face of the muzzle, as is also the nunrbcr of the tube asentered in
the registry of manufact':re.

These g'rrrs being monnted in turrets in the Yictorian Navy,
the vent'is placerl irn the riglrt or left hand side as convenrence
Ctemands.

IO.INCII M.L.R,. }TOUNTINGS.
IIvnn,rur,rc Pu-np.

On the outside bracket of each gun camiage is zi,ttached a
reservoir, which is filled within two inches of the top with fresh
water; and ttre addition of a little soft soap or washing soda
will cause them to wbrk well, and will keep tlie packing ii good
ordef.

See the rams are close down befot'e putting the liquid into tho
reservoir.

To Raise'the Gun.
Shut off the stop-va1ve, ship levers on crank spindle, andbyits

rneans the plunger is worhed to and fro, being a double action
pump; at the errd where the lever is forced down a vacuum is
created, and the Iiquid is drawn up through an inlet-valve into tho
pump. At the opposite end the lever is up, arrd the liquid in the
pump is forecd tlrrough a stop valve int<' the copr el l ' i i le Ieading
into the cyl inders,  under the rams, thus ra is ing them with the
weight o{ thd gun,

To Lower the Gun.
The stop-valve is loosened, which allows the liquid in tho

cylinders to pass back througb the copper pipe into tlie reservoir

Nrpprxc Lnvr.r+.
Is connected to an iron shaft passing through the brackets of the
carria6;e, o.n-whictr tre tlvo eccentrics which work in the upper
part of a l ink, the lrnver part of which is connected to the l if[ i iE-
block, over which the endless chain passes. I lnderneath t6o
bottom plate of the carri",qe are fixed tw,) sprocket-plates. havine
six sproikets plojecting d,iwnrvards. On m,,r' irrg th'e Jevei, whic[
fits m t, '  the end of th6 shaft, the eccentrics are"turned, bringing
the l ift ing-biock close up. so tbat the sprocl<ets take into the l inki
of the endless chain and hold the qun f 'rr running in or out.

Tbe nipping Iever is notto be let go uuti l the dompressor is set
taut.
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Lrnttxc Lnvnn

fs an iron shaft passing thr,rugh the brackets ofthe carriage,.and
has two eccentrics fitted into l,wo gun-nretal r('lleis. ljy pulllng
up the lerer on the elrd of the shaft the eccentrics are turned rn
ilie r,'llers, and lhe reai end of the carriage is raised- up clear of
ilu rUa",'also placing the-u'eight on tlie.fore.rollera. Tvhen
running the grrn'in or"out, the liTting lever is-to.be let go beforo
setting taut the compressor, and at eny trme II tbe gun rs golng
out too fast.

ComPnPsson.

Lons flat bars are placed between the sides of the slide, and are
*ttacb"ed to the deck of the turret by means of a bolt, passing
throuEh their inner and outer ends, u'hich allows tnotion to the
bars.'Short plates of the satne depth pass--tlrrough, and are
attached t,r th'e lower I,art of the carliage. These lLlates fit into
the snaces between tlrri bars attached to-the turret deck' and tho
whole can be tightly compressetl t.gether by nreans of.short leverg
(called rockinellevirs) aiting on the tto orrtside plates in the
carriaee. and a"re worked l,v means of a llhetl and handle on the
."t-idZ i",iri the conrpresior-shaft, which passe-s thr"rrgh both
brackets uf carriage. On the shaft are two n)ale threa(ls,- a'lso
trvo gun-metal cviiuders, which have female threads, and two
ir*= 3u"" *hi"h ihe eyes'of the rocking-levers are attached' A
Loji ,o.*". through"the cen'ure rtf 

-the 
rockingJevers and

through the ends i,i a saddle on the bottorn plate of c-arriage;
ib" ti.. of the rocking-levers fit into tuu square bolts. By
turnins the wheel on the end of contl,ressor-shaft towards the
breecliof the sun. the male thread on the straft, u'orking in
tbe ferrrale thiead of the gnn--metal- cyli-' ders, .drarvs them
o"iwu"d., forcing the toes oJ the rockingJevers -inwards witb
itt" tntt., which"cornpresses bars and phtlstog-ether and holds
it" not aird carriage;' tnrn the wheel ioward* the rrruzzle of the
c""lthe gun-rnetal'cylinders are dravrn inwards on the shaft, the
Eolts are"clear of the plates, and the gun is free to move on the
eIide.

When firine full charees. the compressrrr is to be set up by a
lever supplied- for that pirpose. The compressor-bars should be
kept free from oil or gre&se.

A mark on the upper edge of tho compressor'bars indicatel
when the carriaEe is " out."
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In V., which is a 6.inch gun of 84 cwt., l\fark IIL, the
breech-screw closes into the breech-coil. and not into the inner" A" tubd, the object being to equdize the strain on the "A"
tube and breech-coils.

The breech-piece is trepanned from a solid ingot of steel, and
outside the breech-rriece are placed exterior hoop-s : the trunnions
form a hoop, whictiis kept iirplace by a key-riigin two hah'es,
antl over ttre key ring is shrunk the " C " hoops to keep the two
nalves f,osef,ner.

In some cases the trunnion-coil is threaded, and a locking-ring
of  gun-meta l  sc reued un  16  ksep i t  in  p lace ,

The 25-ton gun is of steel, the inner tube sunounded by steel
hoops, over the porvder-chanrber being a wire-coil of peculiar
consrrucIton.

The 43-ton B.L. gun is similar in construction to the 9'2-inch
gnn, but has a l<ey.iing in two halves, the sa.me as the 6-inch, in
-vsf,ett v -

AlI the newer quns of the breech-loadins svstern are what is
called chambered 

"guns, 
the powder-charnbir 6eing much larger

than the bure, the object being to enable a very large charge to
be used, and [o bringless stra;in on the gun, th"e forb end oT the
chamber beine coned down to meet the size of the bore.

NorE.-The B.L. guns of the Yictorian naw are constmctod
by Messrs. Armstrong, and Mitchell, of the Elswick Ordnance
Company ; the E-inch grns of Victoria alnd Al,bert are similar in
construction to System IV. : the 6-inch euns to Svstem Y. but
have the trunnion--coil threacied, and a loc"king-ring 

"of 
gun-metal,

DESCRIPTION OT' 8-INCH B.L. GUNS.
(Mountetl, in " Ti,ctoria" and "Albert.")

This gun-is made of steel, in ten parts; the inner tube being of
solid. steel, bored out to tl.re required calibre, and is the full length
of the gun (except the breech-biock). Over the inner end is
placed the inner breech-coil, x'hich terminates in front of the
trunnions; three small coils or iackets are in rear of the trunnion-
ring, and form the outer breech-coil or iacket. The breech-block
closes into the breech-coil or jacket, and not into the inner tube,
and is of solid steel, and fitted to ciose on the interrulrted-scrw
plinciple. To the front end is ftted a disc and obturator (see

NEW PATTERN B.L. GUNS.

. The present class of breech-loading ordnance dates from 1880,
the system being knorvn :rs tLat of th; ,, fnterrupted .Screw.,,

The earliest breech-loading guns of this nature did not afiect
currbl ruct ion, , , thorrgh by u* o- f  the J,reecL- loading syslem i l ,
J , ,  came possl l l te to l ldprove the lornr  o l  con, t ruct iun a good deal .
Ab the sarne peliod the_m_anufacture of steel was biought to
greab perfection, the result being the present ali-steel met"hod of
constructton.

Tirere are altogether fit'e systems of construction, viz, :-
r. Steel tubes, l' ith rvrought-iron houfs, E.O.C. (Elswick

Or, lnance Constrr rct  ion 1.
r t .  The secorrd pat tern consists of  stecl  tubps and wrorrght-

i ron jackets,  R.G.F.  Lst  1f l , ,yal  Gun Eactorv) .
t t r ,  Steel . tube,  wi th steel  and wiuught- i r , ,n coi ls ,  R.G.F,

2nd.
rv. Steel tube and steel coils, R.G.n'. 1st steel.
v. Steel _tubes, breech-piece, and steel hoops, R.G.F, 2nd

sLeel.

, For example of System T., the 6-inch 80-cwt. gun, thc powder-
cnaru t lPr  l s  cuncd dohn a t  each end,  so  as  to  ge t  a  smal l  b reech-
screw and the  E lswick  c r rp  svs tem o f  ob tura t i6n .

Forexarnple of II., thrj 6-inch 8l-wt. suns, the jacket is.of
wrought - i ron ,  the  t runn i , , rs  a re  we lded on ,  and the  s te" l  tu l re  i s
much thicker. The pou,der-chamber is noi coned at the breech
end w i th  tbe  E ls rv ick  cup svr tem o f  ob tura t ion .

Tn I I I . ,  wh ich  is  the  9  2 - i r rch  lE- ron  sun.  I Ia rk  L .  the  inner
tube is of steel, with wroughb-iron coi1s, and inner coiis of mild
steel, with the cup systerl of obturation. Ilark If. is the sanre,
Lu t  has  the  De Bange pad sys tem o f  ob tu laL iun .

. lu.IY., u-hich is the-S-incir gun of 11 tons, Ulark f. and If.,
the irrner coil is of steel, wit-h mild steel bieech-coil. and thti
t runn i , ,n -co i l  o f  fo rged s tee l  i s  th rea , ted  bo  rc rew on to  the
breech-coil. In this gun the porvder-chamber is cvlindrical.
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pege 108), and vent.bolt. At the rear end ie fitted the firine
hammer. The vent-bolt is recessed at the rear end for th6
reception of the primer.

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

"

The gun_is rifled. orr the polvgroove system, with 33 grooves,
and a spirrl increasing twistLf from I in i00calibres atth"ebreecli
to l in 40 at 10 8 inches from the nuzzle, theremainderauniform
trvist of I in .10.

The gun is vcnted axiallv, and has a central firins arransement
placed in the ceutre of the breech-block. which is- of steil. and
called the " needle-holder; " and it is also fitted with an inter-
rupted sctew, bv which it is fixed in its rrosition in the breech-
bl,'ck, a small itud on one side gnidine'it in place throuqh a
gr,ove. 'l 'o secure it when in positi,,n, it' is turned to the lefi 60.
by means of th.e handlc^s,_ancl the strrd preverrts it from coming
out. For mechanical firing, the needle-holder contains a steei
neeclle, rvhich is free to travel forward a fixed distance. and when
struck by the hammer ib returns to its normal posi[ion bv t]re
pressure of a spiral spring placed between a shoulder formecl i-n tho
adapt.rr and collar, in tlre front eld of the needle-holder. The
rear face of the collar rests against a shoulder in the needle-
hold,er, which prerents_tlre needle falling out, The adaptor+ is
fixed into the front end of tlre needle-h"lder, and is fitred with
clau's to hold the base disc of the primer in such a position that
when the needle-hol,ler is inserted in the gun th6 primer fits
accurately int. its chatrrber in the vent-bolt. 

-

X'or electric firing, the needle is removed from the needle-
holder, and the front end is fitted with an electrical adautor.
slotted on one side to facilitate the insertion of the priruer,'witli
the wires attached into the needle-holder.

The 6ring hamrner is of bell-crank form, and secured to the
rear end of the breeclr-bkrck r.ith a piu and split-spring; to its
shorterarnr  thef i r ing lanvard js  l ,uoked; Lhe lonser 'arr i  carr ies
the head, a projectioir u'hich cones into contact ivith the needle
when the lanyard is pulled.

obturator, which is sec,rred in position bv nreans of the veut-bolt.
The steel'disc has a flat surlace, whiih i* placed next to the
breech-blook, the other sirle being slightlv curvetl, and fits against
the flat side of the obtrrratrrr. The disc is also marked to prevent
its being put on the wrong way; flat face next to breech-block.
(See de*iriiution of olrburat"or, pa(e 108).' 

Secured t,r the rear end ,rf t'he gun ie a metal breech-ring, to
which is {itbed the mechanism for 6pening and closirg the.briGch.
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Tho front end of the breech-block is fitted with a steel disc and

The_ carrier or platform is.hinged.'to tl,-e. breech ririg, wilh pin,
s'a,sher- and lceen-nin. and is keob irr oosition bv lever-catches andv'asher, and lceep-pin, and is kept irr position by lever-catches
surinEs. On th-e breech-block }eiuE with'lrawn, the cabchsprings. On the
a'rtomatically, an

b lock  l ,e i r rg  w i th r l rawn,  the  ca tch  ac tsSurtnES. l . rn [ne l l teecn-DlocK l)elr l l {  wlUttr l lau' I l r  ul le oa!ct l  acus

a u t o r i i a t i c a l l v .  a n d  r v h e n  t h e  b l o c k  i i  c l e a r , ' f  t h e  g u t r  t h e  c a r r i e r

b ;;iil;;ii;in" r'l""i 'i"i, o'd i*i"q* ciea"r of the breech
of the srrn- Another snrinE arr,fcatch keerrs the breech-block inof the gun. Another spring an,l-catch k-eepi the breech-block in
positioi while loading.br si-eadv if-the ship has.much.motron.

Af t " r  the  l , ' ad ing  i i  co , r rp le ted ,  the  car r ie r  i s  b r , rught  r tp  to  tho
n and ker r t  i r r  r r , l s i t ion  bv  t l re  c l i r r  re ta in i r ru . lever .  rvh ich  hooksgun and kepb irr pisit iorr hv the clitr retaining-lever, rvhich hooks

oirr t,r the breechiring. At the same momeni the pressure on theol) to the breecn-rlng. Af, tfle same momerr! rne [xes.\u-re {}n tr[e

tumbler-arm causes the withdrawal of the c.r tch which holds the

breech-block orr the carrier ; the breech-blocl< is then pushed into
the gun, and the locking.lever turned d,)wrt to the left through
an aisle of 45' t i l l  the I 'racket on the end of breech-block comes
in contact with a stop on the breech ring. 

' l  he lever is then
turned down, whieh causes the cam on the b,rss to lock itself into
a recess in the rear face of the gun, and lrrevents any movement
o f  the  l r reech. l ' l uck  a t  the  tnomcnt  o f  f i r ing .

Should there be any difiiculty in putting the locking-lever
down bv hand, the small tube-Iever (with h,rok used for extra,ct-
ins the needle-holder) wil l give ample t,ower.

The tul 'e-l.ver ean alro'-be used fur-starting the hreech-block
after f ir int, should ib becume ttccessary irt unscrewing.

When t6'e breech block has been uri*crewed atter firing, it can
be started when withdrawing it fr,,rn the gun by turning down
the locking-lever when the ca-"m on the hoss 6ears against the face
of the gun.

Sal'rrv-A Rttawc EIttENTs.

A safety-arrangement is provided which prevents the gun from
being fired unti i the breech bl,rck is pr,, lerly closed,-and the
needle-holder is iu its proper position. This arrangoment consists

-". + "iy patterl "ad'pto_r" is n,'w being brought forward (7/90). and
which rvil l  proLabl-v qupersede the presenL one. The primer nts iDto the
adaptor, which constitutes a collar. The adaptor is detrchable from the
needle-holder, and is secured to the head of the needle-holder by a bayonet
joint, and spring. The same adaptor is used for electric firing. 

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

When the hreech is open, the slir l ing-guard attacbed to the bell-
crank lever is in such a position thrf ihe nrojection ,,r the head
of the fir ing-hammerrvil istrike it i t an atternpl is made to fire the
gun, and tle hammer wil l th'en be prevented fronr striking the
need le  in  the  need le-ho lder .

'Ihe rear face of the needle-holder is formed with a projecting
rim, slotted away in one place to the width of the shark of the
hamner I t i is acts as an additionr) safety-arlangement, and pre-
vents the harnurer stri lcing the needle except r,vhen the needle-
holder is secured in properEring position.

Wiren the breech-block is moved into proper position for firing,
and the l i ickirg-1ever has been turned-down so as to lock t[e
lrpeclr-scre\v, a 1'rt, jecting strrd on the boss of the lever engages
the upper arnr of the l,cl l-cianli lcler, and r:rises the sliding-{uircl
out of reach of the hammer. rvhich is then free to strike the
head of the needle.

Srerrrrrtc.

The gun is fitted for sights on brith sides, the tangent scales (or
side sights) being graduaied up to 12', and'marked'in distance'of
I'ards for full and reduced charges, the former up to 7,700 yards,
ihe latter 7,000 yards ; each siglt is fitted with d deflectiori scale
marked to ]' each way, in divisions of 5'on the rear face. The
tangent scale is inclined to an angle of 1" 30' to the left of the
vertical, to compensate for deviation of. projectile due to the twist
of ri fr irrg.

For use of deflectron scale, see pp. 61 and 02.

'fne Tnrrxxros Srcnls.
'I'hese sights consist of a steel pillar, t.ith a gun-metal socket

and cotlarf the. top of the sighi 1s hog-backeditLe socket per-
nrirnently fixed in the gun, arrd the pillar and collar eaehlockinto
it with a bryonet joint, so that I'hen once the sight is fixed in its
1111o |o-<ition ii; canr:ot be moved I'ithout first iaising the collar
tril turuing the pill:r round a qrrartcr of a circle.

s-rNcH B,L.  MouNTrNcs.  $3

Tllo Cennreen aND SLTDE.

The carri'a,ge is made of lvrought-iron, and is mounted on per-
manent rollers. It is fitted with frictional elerating gear on the
left, and a self-acting recoil-press. The carriage adrnits of 13" ele-
vation and 5' depression.

The slide is of wrought-iron, and the surface on wtrich the
carriaqe runs is Dlac*d at an angle oI 4 , rvlrich i. sumcient to
carrce-the gun to lun out  of  i tsel f  wlren the b1' -pass valve is
opened. Ii is held bv a front pivot, and fitted with training and
rinning-in gear, woriied by m6ans of winches at the rear end of
the slide.

The training gear consists of a l'orm-shaft at tlie rear part of
the slide, and gears into a wonrr-rvlieel attached to ihe training-
ehaft, wirich works a pinion in the training-rack in the deck. The
slicle'can be trained 

-25' 
each lvay in the Atttert, 76" each way

in 1lrc Yicloria,

Er,rvlrrNe Gsen.

The eievating gear is fitted on the left of the cauiage, and is
worked bv means oi a hand wheel, bolted on a spindle, passing
through the carriage cheek, and having a pinion formed on itout-
side, i.hich works ihe spur'(or cone) w[eel-. 'I-his wheel is carried
on a snindle. but is free-to rbtate on it. The outer face has a coned
recess] into ivhich is iitted a metal cone. The part of the spindle
carrying the cone is hexagonal, and the co!econsequently rotates
witti it. Thespindle passes through a bush fixed in the cheek of
the carriage, and has on its innerend a pinion,.which e"ngages the
elevating arc fixed to the side of the gun, A dished spring is
placed on the spindle next the cone. The outer end of the spindle
is screwed for the nut, which forces the dished spring against the
face of the cone.

This causes sufficient friction betrveen the spur (or cone) rvheel
and the cone to elovate or depress the gun, but rrill allow the
pinion-spinLl)e and cone to revoive withou-t putting all the gear in
motlon.

Afriction brake is provided for holding the spur-wheel when
the requjs i tc  e levat inn or  depression is  g iv in,  rhe rubbing pieces
being fbrced up against the iace of the Jpur-wheel by movlng the
handle of  t l re e lamp.
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Rur,rNrlc-rN Gnan.
X'or running the gun in, the rvinch hilndles are shipped on tho

pinion-spindles of the winches for running in, on the-sides of the
slide: tackles are then. hook, d tu the- front loops of the carriage
and the rear loops of the slide, an,l the falls passed over the V
pulleys on the winches ; the gun can then be run in and out quito
easl ly.

Sncunruc Gnen,

- fn the Yictoria the gun is secured by meansof chains to the
deck, the front cbains.Eeing secured to-a band round tlre muzzle
of thegun, and the rear chains to a half.band on the breech end
of the sun,

The cariage must be run in until the bufiers are asainst the
lpckety ol the slide-;_the securing chains a,e then s6t up, t|e
slide is jnrther secured by sh,rres of woo,l. Clip plates are 1il'aced
aL the fore part. rvhich engage a clip mcer, and prevent th6 slide
frorrr  t ippinE. The "  bv-uas '  val r :e s l r , ,u l , l  L,e c los. . l .

Ir ihe' Atbeft the securi^ng chains are of the " side ,, pattern.

Racnns.
The racers are of gun-metal, and are secured to the deck bv

means. of_ gu-n-metal coach_ scrervs,- escept the joints, wher'e
galvrnized bolts are prorided. to Eo thrrrueli tbe deck.- 

Care must be taken that the ricers are"laitl very level, in one
plane, and well bedded.

Wnresr.

Ca*iages, with recoil cylinder antl rod... ... 
tT" "J'" n;'tF'

Sl ide 
-  

. : .
Racers, racks, and cleck fittings ... 

. 
0 g O 7

Total 6  8  2 7

In-orderto. preserve the carriage in rvorkirrg order, the axles,
spindles. pinion*, anrl all bearirrgi must he ke-pt clear of clotted
oil and rust, rnd well juhricaterl, Sl', 'p14 1L" 

-carri*ge 
have been

stationary for,any length uf.t ime before practice is-carried out,
Ene gun $houlcl be lun tn &nd out.

Er,ncrRtc-rrnrxc GEAR.
A description will be found in Victorian Torpedo Manual.188g,

8-rNcr n.r,. MouNTTNGS.

S-rrvcs Rrcorr, Crlwonn.
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On the centre
9t jlrgloa is a piston fittedwith a recoil-valve_loadedby-means of
a strong. spiral spr.ilg which is screwed up and cornprei*"d to th"
requlred amount bv the nut. The front a.nd re^-" pnde nf +h^required amount by t}e nut. The frorit "nd rer'" erid* of the
cylrnder are c')nn€cted by a pipe. fitted with a (, bv_oa.ss,, val.,aare connected by.a pipe, fitted with a ,,iry_pass,,vah,i

'l 'he.recoil cylindelin made of steel, and is fixed to. and recoils
wltn. the carnag€. Passing througft the c.ylinder is a pistou-rod
wnrch rs attached to the slirte at the front and rear. On-the centre

(on the left oI the carrias6. )
_Sh,e cylinder,is provided.with a fiIling hole and drain hole,
wnlch are closed by screw plugs.

ft is also fined \-vith an dir c",rck.
. Nora.-lJ the piston is taken to pieces, gleat care must bs
taken to rehx the nuts into their correct position*, and replace tho
set screws. I'he lift allowed for .the vaive is oniy .02af inche.",
and,an error in replacing- these nuts rnay be seriouJ. 

-
'rne prstons are packed by the screwctl riugs.

-lcidon of the Recoi,I 1!1l,inrler.

, Phu", the gun recoils, the rsater in the front end of the cylinder
r*orced thrrrugh-the holes in the lriston against the resistance
.o,99"eq by,qn" valve and passes.to theother side of the piston,
thus ab_sorblng the force of recoil. As soon as the recoil ii overl

The recoil

g'un to run out arrtomaticaIv.

come the,wat-er flows.along the-pipe t".* tti" ""r" ttr*"gh ttu" by-pass 'valve into the front of the cvlinder, thus allowilns thecylinder, thus allowing

i

i'
i

{ j

i
{,
I

i
j ,

i

Th.e carriage, is then. ready forsringwithout any attenti()n
q u l r e o .  l t  t n e  q U i l  t S  I e O u r r e d  t o  r e m a . i r r  i n  a *  t h p p n d  n f

r ne carrlage, ls Inen. ready tor-hrlng wi thout any attention being

Ipgyl1"d. 
tt tne guil rs required to re.mair in at theend of recoilIgq.gl{ed. lr tne guil rs requr_red to remain in at the end of recoill

!*'Jl_";t 
-f- y1]ve"shoyld be ct,'sed before firing, by reversinjrne 'oy-pass vatve should l le c.l 'rsed

the handle frorn the front to the rear.

Filling the Recoil Cglinder.'With 
the gun -at extreme recoil, operr the5'perr the. " bv_-pass " r-alve andw rtn tl}e grn

lemove tne arr Iremove the air_plug, then p,,ur in ihb iiquid at ih'e till ing hole in
tne rear end ot  the cvl rn, ler .  unt i l  i t  overf lows at  f ,hc f rnnf .  pnd11" To]r. q"d of the.cylinder, until it ovdrflows at the front end,
fter s hlch r-pllt,ce the plug in the fore end. arrl cortinrre norrrinoefter s hich r-place the nlus in the fore end, arrl cor,t inue p.uring
gntil the cylinder is fnli, then allow the "u""iuc" i; ;;;;". *"""
it will be r-eadv for liri

carriage to run out, whei
wu rc reaoy Ior nTlng.
The liqui l iecomrren?ed- !o !e ge.d. in the,recoil_ cylinder is

4Tqoon'oil, such as is ";""4.i; th" b"irt.i, "ji"i"". 
"'ii'y 

pu"e oir
srll however answer. or fail ing oil- disti l lpd w'ia' ^r . l ; i*+--^sill lowevei a1swer,.-or.failine .it, aistinJ w;;;, ;; mixlure

t
of glycerine and distilled water.
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FISGE a.L GUNS,

I,}-iCBIFTIO:S OFGINCE B.L. GUN Or, 4 TONS.

;-;;".ffiffi:J;#"#ffi
-:ff :if 1l,T{ilT;"lt*,i"-?}.#f",,tHlT,?",xf ;"nn*.
ii;-t""t*il"l"';'"i'x'i:'H:' lf;" tt' i" I'i ;";;5;;';-
f ffJJ"+#;l"t:i",'r-l"gi*+fi tf :ft ;,".ffi tjll".l;E
i:. :** i{13 i iit iilg J :; :"t!,ru i ffi :j*,llj,t ; [::itj
liji.fl,.&!11,i?iillii'i,*";;:Hi'Jt.:ki"i'."i.yfn:f",runnion.
ill""'l*:;1, ;rl,,:'riirl i#i i::*:lii':".t;?:i lli! ::',:?
Ruund the  powder -chamlue"'fl il'x""sr:H';1",s::;i:iqiT jll|flf ,"+S**i!;i{l}:"JIt
"""ept ui,t thu i;";;;;;;"ji'f, ;iJi:dtt"",fLll:"$t".0 u""'

DESCRTPflO* 
?[;$l\:sG.r. VAVASS EUR

The caniage is on thc hvrlraulie s1.stem, and is of steel, witL a

liqrlqiit,l''ff ',T#;i*'J"i""rurt;*il"i:,:"1*i*;ill
""[";g]it;H:i1;u ur,il",*t\r?l;:l'J?,1::, " n'"n sride in sioovee,

l  he carriage adrnits of 20' eievation ancl Z" clepression.

,.S1".:1';n**:;"*li:lr:::t-t"le' rt is ntterr wibh e'ast iron

ruffi q$"Ai:k"rh-ilnls?;il1"f ,t:q*f ixi#";3ii#
irfii,|"-t:, 

which 6ngage the''racer i; p""'""i1r'"''ffi"'"ri".oi.
A steel shield 1* inches thicl<. is bolted-to the front of the slide,

:fl"ii:"t*t 
the rnen from machine_gu" t "ti.tr'lira Jifrt""* .i

E:

6-rNcE e.T,. MorNTTNGS.

nuNnrnc-rr'r Gnen.

The gear is fitted on the left side, andconsists ofa screw-shaft,

s7

ch passes through a guide-bracket fixed on the carriage,
n tle bracket is hinged a screwed flap, which is en{aged to
shaf-t by forcing its. thread into that of the. shaft by mdins of
iron lever, It will then remain in gear while the"carriage is
in. The screw-shaft is worked bvmeans of winch gear af,the
end of the slide. The screlv-flap must be out of gtar before

Se gun is fired.

I

TnarxrNc Gaen.

The training gear is worked by means of winch handles at each
ride of the slide.

On turnins these handles the pinions engage intermediate
rbeels, whic6 gear into similar wheels keved ,ln"the rvorm-shaft.

Tbe worm iskeyed on the shaft, and engages the training-rack
f,tted on the pivot-plate.

Tne tr'RrcTrow Cnen.

The lever is attachetl to the clamping nut, N,hich is screwed. on
toa bush on the shaft. This bush is prevented fromrevolvingby
means of a key, which engages the base-plate of the slide,

Acrrorv or rHE FnrcrroN LrvER.

On the lever being raised the nut is screwecl outwards and jauts
egainst the lower wheel, thus forcing the worm-shaft outwards
uitit the woim jams against the bed-plate. This causes sufficient
friction to prevent the caniage takin$ chargeif the winch handle
ehould be lift when the ship is rolling.

Er,svatrNe GEen.

Eleration is obtaineci by a shaft, withhand-wheel transmitting
lotion through a worm and worm-wheel to a spindle pinion,
rtis gears in'to the steel graduated arc'

fbe 
-worm-wheel 

and the spindle-pinion are connected by a
diiS 6f friction-plates, the friction between rvhich is regulated by
r lut aad spring washer, so as to allow sufficient slip, and prevent
drmrge to tbe gear from concussion in firing.

Thd shaft is-fixed to the slide by the bracket, and allows the
rtorm.tqtlide along it on recoil to the groove, which marks the
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limit cf extrcmi' .efe rec,:,i1. . !!e h1n-d whqel remains stationary,
thrr .  er . r r ' , r  

._- . : : .c  : - ;u r , ,  l rc  l l id  and t i red s imul taneously.
. . \ : .  . . .  : r  - .  I l r n t r r  i , r d i ca tes  t he  deg rees  o f  e l ev i t i onan i l
., : --. :. ; ine graduated arc.

. _;- :l:..: : 
c.h:c ed by terrsion and,conrpression bufiers, rvhich

L.Y c DD€crcO bI  a I  tpe \ f  r th .u i r rb le ra lves,  to cont io l  the
$rng. o;:.t,or !o k99l,.th9 gun in at rlre end of recoil,

tne ngnB n} 'Orar l t rc b l r f ip l ,  ts  r r r  jerr . iorr .  and has i ts  p iston_rod
6xed to ihe frbnt of rhe sli,te ; r I " l.li. lei,ig 1o'Jo-i".5*sioo, Lu.i6 piston-rod tixed to the rerr; part o; -li,lel

y.rr,vn Box.

The valve box is frttecl with a non-return valve and a ,,by_pass,,
va I  ve.

- _T!"r" are two ports in each pision, lvhich are open rvhen the

ffi xiliS'"!, 1t"-ffiJ,:tlf; :, i:.::,,,1,Tfl,:f;i:' i**i uti":studs runn in;1 in r i  f led groor c.  i  n '  r i , . , . "  t t ,  r i . '  ny i i i . ' io"ur , .  t t  "pressure in the bullers io k.-pt nearly constant a.iriiig """"if.

Ac 'no-v or  Rreor l  91rr"** .

, ,Pf t in$ recoi l  the_lef t  buf fe i .  l , i . ron-rod onter inq the b1f ierc l rsptaces part  of  the f lu id,  u,h ich t l . ,u.  t l r lorrgh t t re f ipe past  f [enon-return valve into the spa.ce_:n uhe rigfi[ t"a6i"'t.ti."[vii.piston-rod. At the end of ,ecrit tt " ,iinrrinS_*iiJri" l1,os "or._retu,rn, imnediately closes, aqd prevents ih8 Uuttrru"a Ao* of tfr"nulct '  1 l l r lc l r  can 0n. ly  re lu|n I  hr , , i lg l ,  r  l re . 'bV-pass, '  valve.
DV c. l^nl j lE thp . .  L,v-no-q- r - r l rc  rhe f lu id wi l l  remain in the

llt^t-r- *{:ll-i q'"' :l t it s piston -rr d "liiirii J, ir,"'r: "?tii"i,rg
Ene CaTnAqe ln un recull.

,_-PJ ]""r", of the,, b1'-1,ess,' ralrt, the running out can be con-
f,rolled-

^"T.[_C],iltl]tg:out valve,is loa'le.l "te.l s1,rings, the pressure
oI  wnlcn can be rcEuiated to c^r . r , . ,  ,c t  any iunnlng_in tbndeney
of- t -he carr iage when the s l r ip rs r . , : : , . .1.

AorE,- fwo volute-spl i r :gLuf fer ,  l .e f i  xedto thefrontof  s l ide.

Etrctnrc_nrnrtf, GEAn.

A description will be found in \rirllrian Torpedo Manual, 1ggg.

lz;-?R, 3.L. GUNS.

DESCRTPTToN ox'TIrE 12+-Pn' B.L. GUN.
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#T;,";';h:ii3,:l':$ffii':i,'i:tlT'll'fl"'l:ff-T':%ligili"""i-ir'li J,",, "i', ott. ,�i: *f.'i. tl;t,H*$"f tll;t;);
:HF'i i"'"'it":\1 liTtl:: : tli 

"it; 
" il;.;h ""d'i. !h"'' boi"d oot to

X,'"h'*"#ilt r*l:tl*r;l'i1,.,%",l:fl'iI "f "Jl"'ffi":'L\ ll;
n'"''ff"|":fr 'Jlilkisi,:tfl ;li*,!'Hi1*",'li'H#.1r.",';nH:;
64,n"l,tli:li,i';,P':?llil?"jfl ,o,xl;.u.*"',andshrunkinro
"";iti";;;h;"f;d;;;;J is' tlien tepered- dorvn to notbing, it is 1
inch in thiekness and 18 inches in t"liil5'".", 

anci shrunr< into

,#ii,ll':'"}#;:,r:;''rru;nll],k#i:*;*"**"-'"f ;flt
hi!'ff#"'l;n::1;:ljlt'"fi dr the sun is turnetr 4spn ror the

h*:""l'f $*i"'..;#;i:i*'rJfi :nto".-'f ':'tii{aceorthegun'-Tf.lir.*"ft-.its 
is a gun-metr'l casting, aird it tt"avpd t'r the

Liliffi ;,:1,'%*f i:'"'*,-":L'T1Y".'?l:'l'"Ji:::''-'liil:?il.t
i,i"-i,"i 

-.""1rr",-;ria 
on th'e left there are tu'o receises for the

ff :""=,';3,X"*'JliSlT*li:.ii;",nTi.1**ff T{.11*"iil""iiii:
l i,j." ri"'t, ii '" gun ; thete ite 'l*6 t'1'n sLol's, which prevent tlte

li'"*n'";:jl'-L-"ll;"'t*lli*ii:.';11'f :"3:f l,";,'l,ii'liit
inio *heo the breecfi is properly closed'

Itni,i,ff ;l-;'"i'i"iiiii's"*Tiii:;ffi'tryi;J.?:R""1""1,1'Jl:

Httr!{'ffi !i#j;l*,rt-4y$"t{T*1i:TJ'T*it"'"tl'$i}*i
RJi.*jJl"q;"11,";".'1,,?o,nl:*i""Ti i':ililXi"tt 1';":;g
3ff'lfj"}**"':'il*"tl::*'ltr':?"\:T"*i"'l^'."-liit*!it
**f1""":t*tl.tui:t;i**l':d:'"Tl'Ir[rll:ilil::+l:
;;il"";;ii" ptotrot* to com"'to tne "ear anil swing to the right

. :
: :
: :

+:
t : :

t

.1'  : ,
f

\
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i?ifi ,i,ili,Ti:l'ii"t;""tf :*llf t*i?llx;T,J:lii::;T3tffi iltof the left hand on the leva n, r r *rr,r *n i iu J; ril r?l Jt':: ji&:Tiu" :fl S tt: t1*1""H'
t, ) ssirlg to the rislrt.

The breech-bldck is of lorged steel, and is turned down to5li',hF'"Tf $;r,'"'*,i#';#Tfu,litt*J***:,o-;t{{siffi T,.J1iJ.:l:*,#!i"if:HF",:f "fi!ix"""'.1.$l*nffi
Flift :'srlf,t"l-,Jil:TJifi '"*',un:h:_r"";1?"'t*irl;
fi xed a gun-metal casting, through- th.e ;rt"" ;i;il;h'i s a hole to
f;lffi3?'"\i,':l t|; 1,""T*T 

-!e"brock. dsr'6ss ih;i;"; or iCi*"a

,"**i:,*i*"*'*"s""ii.Y!i;ii!111f&,'ii#ifi il*r,lif
t h e gu n, t h ""e6y " j ;;ii;;';ft"l,flit Tj ",i :'tl,i l; i:*i*"*,iiil""L:l'iI"f l;f .:Is:tT",:i?#ii?l-JJti:%"T,#ffi II1'l';:
""ii#?iJ ti,iil"fll' frlT in'Jfi .Blll'_?,,T.ur:il_li" T,lk ilfi.hsi;,5rr,*;:i;i:i j::li,i':fhit,'*ilif *j*fl[tr#t','",#
;?li":"1.Tfr3"fi ;irli[u'*l*ffi :r,ii:"1i,:x"""iln,whic]i
.#" 1,ry*nilX"."ilr"if; ",,rn" iocr<ing_[vei -riliiiii?_ 

on the
.pen a r ci r *",- t-r,o, "".-#i"$ "tfJ 

tryt"liifff I fH tm;tn
lt"Tf 

"" * the platform, ire"e ttre catcti ana*.i,i^,igffi.,iia t" iii"
Bhould there at anv time brruu",:ao*,.r,u-ri";;:,;';l;;;rr"iJb:;fl iH"]:{"Fii:^::i;fl ,Tq",$$:g;

fJt,li ; 
" 
f#JJf; " f"",H'' ril}".*l: 

-'e-IT fl ;,,ai l; t u " "l' I " "t""t -
nd6",,u"y- io- o;;i,;;"'il;' ftt'** ltT'$,:::i 3:::'# ff 

t?:."*
unscrewed after frine. it can be sr,arted when-iliharr.iog it

f !"l lX Hii,i{ g3i Tr g:}." #.,!,: #' x; f :i;ii y;,f {r5
$ril1"i{,.il{{h^ii;iti;r;;",1;.H-#,ii}lir*.."*il:

i$
t
i
tr

l2!-rn. t.r,. eurs. l0l

The qun is sishted on the riEht side, and is provided with two
siehts. 

-viz.. 
ond tangent scale-of steel, graduatid up to 15', witb

hd d forEed solid. aid is fitted with a bionze slidingJeaf marked
in tens oTminutes for deflection up to 1o on either side. Thisleaf
is fitted with a milled-edgo thumbscrew for clamping' It has a'
V-shaped notch for,rough"Iaying, and is pierced with a small hole
tor flne-srgntrng at Iong ranges,

The trunniorrsight consists of a pillar, collar, and sojket o.f.gun-
metal; the socket"is permanently Exed in the Cu!' The .piliar is
screw6d into the soiket, and prevented from leaving its true
nositioir bv the collar. which is s1idinE. and fitted \vith a kev which
ilrops int6 a recess'in the socket,--The head of the pillar is
cvlindrical. and bored horizontallv to receiveabush, on whichare
fi"xecl cross'wires. thus forming i readinq window for use with
the small hole in the deflectioiJeaf whei fineJaying is needed.
Above the cvlindrical window the pillar terminates in a hog-
backed sightifor use with the V-shaped notch on the cleflection-
leaf.

The bush camvins the cross wires is removatrle, being held in
its position in th"e pillar with a screw rn-ith part of the head filed
off.' Spare busheJ are carried, and should the wires become
damaged the bush can be replaced.

The eun is rified with 10 flat grooves, at equal distances apart'
The rifrine is spiral. increasing from 1 turn in 100 calibres at
breech to"l tuin in 30 calibr6s at 7'5 from the muzzle, the
remainder uniform, 1in 30. Length of rifling, lfi.7'5in.

Ventina.-The gun is vented vertically, being fitted with a
remuvabie steel v;ut, held in position by a nut on the top of the
flrn. A copper washer, whiih acts as- a gas-check, is placed
iet*""o thrj head of th6 vent and the borrj of the gun. When
the vent-channel becomes worn by firing, it should be removed,
rod replaced by another, befortj the channel has become so
.och e'nluged ds to allow'the gas to act upon the rnetal of the
ru. Ttt" I"ower part of the venl-channel is contracted where the
Erctest wear takles place. Ttre operation of removing.the vent
fi terformed bv unscrervinE the nrit. when the vent will fall into
ttre'ch"-t"" ofthe eun, 0n being withdrawn, a nerr vent and
oDDer sasher is in"e"rted f rom the i-nsirle, and seeured bythenut.
1$6 spate vents are supplied with cach gun.
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DESCRTPTTON OX, g_pR. B.L. eUN (5 CWT.)
The "A" tube is a solid _ingot of steel, highlv temperecl, and

bored out to 2'6 incires in diafreter, and is th"e iiitt te.ieth.;f ih;
bore of Lhe gun. viz., 6ft. 3in, It'is then turned doin on the
outside till the thickness of the tube varies from .25 of an inch
at the nuzzle tol'25 at the breech, havinE a series of shoulders
{ormed on the outside to form hutts for thdcoils and iackets to be
set into. The breech end is then bored cut to 8.55 in diameter,
which gradually decreases till the diameter of the bore is reached,
2'6 inches, at_10'7 inches from the breech end, thus forming thti
porvder-chamber. The rear end of this is furtirer coned outior a
distance of 1'5 inches to form a seating ior the obturating pad,
and also to facilitate loading.

, The inner jacket is prepared of coiled steel to gauge, and
shrunk ^into position on the first shoulder of the ,, A,, Iube, being
put on from the front. The front end of this iacket is r6cessed
for '25 of an inch for the reception of the inner edse of the
trunnion-ring. It is 1'1 inch in ihickness, and is 8.0b ii iength,

,'Ihe trunnion-1ing is.prepared .from forged steel to gauge, and
snrunk lnto posluun tn lront of inner iacket on to the second
shorrlder, The rear end is set into the inner iacket for .25 of an
inch, and tle_front edge is recessed for .2b"of an inchforthe
receptron ol the outer jacket. It is 1 inch thick. except in line
with t runnions and ohoul , ler ,  and is  5.25 inches long,  and is
recessed on the right side for the reception of the 

*ti.unnion-

slglrt.

- The outer jacket is prepared of coiled sleel to gauEe. and shrunk
into position in front of the trunni,,n-ring, rvhich or:eriarrs the rear
end fur -25 o-i I.n.inch,its,front end.bein$iur-ned down ionothing.
It averages 1 inch in thickness, and is 10.25 inches lonq.

The breech-coil is prepared of coilerl steel, rnd shnrnk into
posrtron, being,recessed at both ends, The front recess allows
tne coll-to over-tap the inner jacket ,25 of an incb, and the rear
recess.allows the breech-ring to be set into it for .2b of an inch;
Its,thickness is 1.'3 inch, anii it_is 11.12 inches in lengih, the froni
nncr rear ends bernE rounded ofi.

., The breech-ring is q, gu:r-nretal casting, similar to 12!-pr., but
t_hat ib extends along the .,A', tube for S;25 incles, and ifis front
edge is set into the breech-coil .25 of an inch.

Remainder as for L2f-pr., except rifling.

. \2t-Pn. -{ND g-Pl,. MouNrrNGS. lu:J

The zun is rifled with 16 flat.grooves,,at eq.ual^distances
*oi"t. 

"t[" 
"in1"g is spiral, increasing from 1 tur]',in 100 calil 'res

li' iril u""i"t-f" i t"i" i" 35 at 3 inches from the muzzle, the

remainder l" in 35'

DESCRTPTT0N ox' 121-PR. AND e'Pli,. MOUNTTNGS.

The naval carriage is made of wrought-iron, single,plated, and
coosists of two br6,ckets, botttrm plate-. transom, andrear sl'-ays'
ff* 

-t*"["tt 
tte fitted with brass tiunnion bearings-and breeching

U-"*l:"*.'r"a """ connected togcther by the botton plate,. transom,
;;[-;dr;;;t;.- Under th"e bottori plate is-fitted.the guides
(ansle i ron).6ne on ei ther s ide,  rvhich are to keep the calr rage
;;;?rid;;"Ci with r,he slide. 

' 
The clips are bolted on at the

i;r;;-.d;;;;"f the bottom plat"s, passing.through the gtides'

These clips are to prevent the carriage jumping' ,'rhe carrlage rs
also fitted with iron cap-sqttares, and cap-square Keys'

Ilevatine sear is Stted on the left side' and consists of an arc

*i;[1;;;h?"-ils froni edge, and is fix,ed tu the gun bv means of

ii"" "i""iiii-g iiitot. tiui"*6""* into the recessei in the breech-
ring on the gun'

A Eun-metal bush is bolted to ihe outside of tbe left bracteli
*hilB*t^;-f;;"a o" it" outer end a male screw thread on which
the clamp-Iever works.

The elevatins-spindle is passed tlrrough the bush from irr out,
,"a-""-it.-i""%r'end is foiged a pinioi, u'hich gears into the

;i;;"iii l-;.;. ThL spindlc is made-hexagonal for a portion of its
i"""ih i,?t""li has paised through the bus=h. and upm this part is
hdBJ;;;J i"i"iio.t "on.. The ele-vating hand-t'hee'l is bured to
dft"";;;;;;"d ii fotced on to it by the press-ure of the clished

.t""i .p"itsl *hi"h i* compressed by heans of the ntrt screwed on
i. tfr"!*i#-ii.v of thu *iittdl**. 

'This 
causes su{licient frictiorr

i,""t#""" itt" tt"itd-wheel ind the cone to allow.of the gun being
;;;;".*d;il teimits the piqion-spind Ic ard cone t o revol ve when
;i5*;iJfl;ai without sittinE the hand'rvheel in ntotion, and
iU"."".'"r.t*i"ing the gear. The elevating gear is. clamped into
nosition when the requisite eleval,ion or deplesslon bas-beenglven
Lv movine the clamp-lerer, the head of lvhich is forced up agalnst
ifi" Uack 6f thu tte"i cone Lry its iravel on the screrved part of the
bush.
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- The slide is made of_wroug]!-i:?l girders, connected together

.q"i",i^1,::itJ3i"J;lqir11.io;,jit$fl '.'Lxr.""#,f, :'.::ffiupper surface of the slide_.on,whi"h;l;;;";rs;,iel,ts ts placed at

iti;$i="i+::l'""'s,J;;i,'}"iru j;*:#rH";:l*""x,"?:,"i
rackleE and handspikes.

Cor.rpnrssoR Gran.

*f,igir;"t;l""ri[!i"i"'.nJ+tes o! each side of the.carriage
onecompressorb"";;do;:*i$"rf l;.Ji"b,"rf .""r j,X"".n;'*i;l#j,l

lmils#*r,ll-"?T,f;':Hi$?l'"""fff tie'*q:H$tl:
i,gf [#tTr[ir;i.n,rii*rd{lii.,"_oJlffjii*tB;
Akt"",.u#_m',,rilirill{;i".,**il"':it:f, ,:'"if","tf, i
*ilrf;i::tiir.""""1r*l??i,1",!i$i?:Jlll"j::*::"r,t,i:r,"".*,"itn"of ;&fi llg.,1i"i:,rf{:iif :;,ol}:,i?i,}""Tr,1i;

lql;-Hifd'$"'"f*i'3t**il*lvffi l#;s""".*"ru
ffi fi **;'t!ri:",";i""#i,i!r;:tlt'ft%t?#H,f i"^":h"'#3..11,{
f;'rr:tiy#.f,oo grive th e camiage "guin;t ii-" 

-rp"iri:i,1;*,; 
i;;l;

;:il",:$,,iJ'13;H{4i,3'[4;"g"i1iigi*1;3;:s'"+?'j}g,tt:
. RUNNTNG-rN elvn oul Gran,

,"1""1iJ:f".fli:,tl;jn;:lde ropes are hooked to.the bor,rs at the

niru'::*i#;[i{n:il:if; ;r",i:}ill:,*-is}li["d"rtr
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bolts.on the fore end of slide, then as for run in. The com-
pressor is a,lways to be eased hefore the side ropes are hauled
upon.

Spconrxc Gsen.

_ The slide is seeured by means of flaps dropped over pivot bolts
fi-xed in tho deck. The?aps are fixedio thdfront-and'rearof the
slrcle. I'he carriage is secured to the slide bv clampinE the com_
pressor, and the gun is seculed to the camia?e bv clairuine tho
elevating gear. Th-e,rvhole is further secured-to the deck b"v the
securing cha.ins, rvhich hook over the cap-squares. and" are
shackled to bolts screwed into_the deck for- ihai purfiose, The
chai:rs are set taut by means of a ecrew purchase. 

'

Wnrenrs or 12$-rn. Mouxlrxe.

Y"ig],! o{ c,arriage, comptete ... 
"i" 

T" 
t3"

YYergnt ot slrde, complete 5 0 18

Weight of gun, carrid,ge, a.nd slide, complete

Wnrcrrg or' 9-pR, Mouxrrxc,
'Weight 

of carriage, complete
Weight of slide ...'

Total

Total

I  t 2 L

7 7  t 2 !

Cwt. qrs. lbs.
2 3 2
3  2 t 4

6 1 1 6

_ 
'Weight 

of gun, carriage, and slide, complete 11 1 16

., In order to.pr_eserve the earriage and slide inworkingcondition,
the axles, spindles, and pinion,-and all bearings, mu"si; be kept
clear of clotted oil and rust. and be well lubricaieil. Should the.
carriage have been stationarv for anv lensth of time before
practice is carried out, it sliould be iun ii and out. and the
c-ompressor clamp lever worked backwards ancl forwaids while
the ca,rriage is in motion to clear alvay any excess of rust that
may nave been tormed.
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GENERAL ]NSTRUCTIONS 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
proJecErres.

The bores of suns from which practice is carried on should be
kept slightly oil-ed to prevent rusting. At the close of each day's
practice they sbould accordingly be washed and sligbtly depressed,
and, as soonaq dry, oiled with a sponge, the muzzles being then
closed with tompions,

When guns are not iikely to be used for some length of time,
the whole of the sights, the obturator cup, vent-bolt, and firing
hammer shouid be iem6ved and kept inllore, the [oles in thi
guns being flled with a plug of greased tow to keep out water
and dirt. These pl ugs can be readily removed. when it is required
to fit the sights, &c., to the guns, and particular attention should
be paid to the prevention of rust or grit accumulating inthe sight
recesses, &c.

The sights and other fittings should be kept clean, free from
grit, and-oiled ; the sliding-Ieaf and elevating;-nut of ihe tangent
scales, as well as the collars of the centre, fore, and trunnion
sigbts, should have free play.

aheexposed portions bf ihe sights are bronzed if made of gun
metal, and blueil if of steel. This is dohe to preserve them fiom
corrosion, and on no account are these partslo be burnished or
cleaned in such a manner as to remove t[e bronzins or blueine.

The bore and all working parts must at all tirnes be kept slightly
oiled, and perfectly free from rust.

During firing, the male and female scrows of the breech must
be kept perfectly clean, and free from dirt, and should be washed
well with soft soap and water, or well greased with a mixture of
Iard oil and tallow.

Pnlsxnvarron ox GuNs, Cannracss, AND PRoJrcrrLES.
The following General Orders have been issued to the Per-

manent Naval n'orce of Yictoria:-
General, Order No. 55, of l4th Apri,t, !890.

The Fleet Ensineer. Cunnerv Officer. and Chief Gunner in
charge of stores ire to'examine,-every tw'elve ruonths-or oftener
if desirable-the guns and carriiges afpropriated to the Yicforian
n3.w, a report duly signed by them being fur4iqbed to the N7,val ,

lrtr^u"o""'. ryrg *, l, "- 4th,lu44 
*/f%,

GENNRAI, IN�TTiI'CTIONS TO:R, 8.I,. GUNS. TO7

The annual examination is to take place as soon as convenienL
after the Easter cruise of each year.

-+
General Ord,er lVo' 58, of 7th Mag, 1890'

Attention is callod to Articles 808, &c.' pages 320 to 322 of

Queen's Regulations a-ndAdmiralty Instructions of .1887, relatire
t6 the presErvation of guns, caruiages, and projectiles, of which
the followinE General Order iBElFe'ris;-

Gtrns.-Tfre onlv part of a gun which may be bright polished is
the face of the pieie. ln .B'],r guns, especially' no,parbof the
breech mechanism trnst be bright .polished.., lf supplied brig.ht,
i t is tobe l<eptc lean by thecareful  uqe of  o i l .only. .  l l  requrred
to remain for'a time rviIhout being cleaned, it is to be coated with
white lead and tallow as usual' The bores should be kept abso-
lutelv clean and free from rust, and nothing should be kept in
them when unloaded except the tompion. . ^

Cart'iooes and Slddes.-No portion of the lixed parts are eYer
to be bumished or,kePt briqht'- 

The whole of the ivorking parts of the carriages and slides,
especiallv uf the compressor and running-in gear' are to- be-ke-pt
in'a stat"e of thoroufh efficiency' Running-in. chains should be
*"tt "teau"d and oile-d at least once a week and the whole of the
"o-rriu="o. Eear should be taken apart and thoroughly cle4ned
"i"""'i, rii""tfi. 

-"'No 
t*t i,ig patt, bearing, or screw-t[re;4 is ev-er

io trebrishtpolished, and-a[suih parts as are supplied bright
are to belepi clean by the carefll use.of oil only.-If 

reouire'd to remain for a time without being cleaned, they
should 

'be 
coated with a mixture of white lead and tallow as usual'

Slides should be iifted every. six.months or oftener.(where
oriribt"). and the under and interior surfaces of stides and
bt"iuEdi carefully cleaned, all rust being removed by scraping,
as thdnrocess of corrosion is not stayed by painting over rusty
iurfac"s. Wherever the iron is exposed, it should be repainted.- 

Vaives of recoil presses, of hydraulic gun-nrountings' should be
examined once a {uuter, and a, notation as to their condition
entered in the Engine-room Register.--Pioiectiles,-Coiour 

and- ?arking. should be.retained as l:sual.
Studs' should be preserved from injury, so that the original form
of the loadins u^b d.iuing edges riray be maintained, and that
thev are kepi free front Paint'

droiectilel are not to be polished with brick or other substance'li-kely-to 
wear away the nrebal.
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OBTUN,ATOR,S.

THE EI,;K CUP.
(For 8-inch or 6-i,nch B.L, Guns.)

_ The system of obturation adopted for the Armstrong breech-
loading guns is known as the Els#ick Cup.

(1.) It consists of a steel cup, the rim or lip of which bears
agrinst a copper seating let intb a groove at the rear end of the
puwder-chamber. TJre seating is made of tough copper expanded
into the groove, and bored to fit the cup bv mdans of'special tools.

(2.) Th-e back of the cup (or obturat'or)is flat, Lut iests on the
curved face of the steel disc attached to the breech-block I when
the-pressure of the gas acts on the cup, it is bent over tlre curvod
sulface of the disc and expanded in'circu.mference, fitting the
copper seating, and thus preventing any escape of gas t6 the
IEAI.

(3, ) The cup and disc are fixed to the breech-screw bv the vont-
bolt; the cup is screwed on to the bolt, which is insert"ed into the
breeih-screw and fixed with a nut and'spring-washer,

(4,) When it is required to replace the obturator-cup by
another, unscrew the cbliar of the vent-bolt with the forked kev
sgpplied for the purpose. fn this case, care must be taken to re-
place the disc wiih the engraved side n6xt the breech-screw
- (5.) The cup should be adjusted to bear against the shoulder in

the gun. This can be tested in closing the Sreoch by moving the
levei  of  thebreech s lowly unt i l  the"cup is  in con[act  wi t f , the
shoulder in the gun; the iever at this p-oint should, with 6-inch
guns, be about-'5 inch+from the stop^, so that some force is
rgquired [o fully close the breech by biinging the lever against
the stoD-

'This disiance vrries according to the rrature of qrun. With Euns smaller
rhan 6-inch ir \yi l l  be less ihan '5 inch; and wirh larger guns,-more. The
screw is rdjustrble, so as to obtain the proper degrre oftigh0ness; but a
liuit ot '2 inch either nar should not beexieeded-
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-. (.6,) Wlt! ordinary.eare, the cu_ps and copper seating are not
Iiable to inju.ry, but should the edge of the-iup accideitallv set
burred or notched, it should be replaced with a-spare one: sjiiht
injuries to.the,edge of the cup can generally be iemoved'wit[ a
oead-smooEn nle,

_ (?.) If th-e-flat face of-the cupshould, bv repoated firing, loso its
flatness and become hollow, so that the edgeliloes not hea"i asainst
the shoulder in the gun. and the lever can bd broueht asainit the
stop without resistance being-felt, it may be packed up by insert-
ing, between the cup and disc, one of the small cbDder discs
supplied for-the purpose. These discs are of tvro thicliiesses, to
meet tho difierent degrees of hollowness, The disc between the
cup and vent-bolt should be reduced in thickness the same amount
as the disc inserted between the cup and the disc,

(8.) Occasionall{-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 wedqe between
theleverand the breech of the gun, or bv using a tool made
specially for this purp-ose. If the cup is cracked or expanded, it
should be-ex_changed f_or a new_one. The copper seating in ihe
gun should be carefullv examined to see that it hrs n"ot been
foiured.

(9r) It-may ha.ppen,.after repe.eted firing, that the copper
seating for the obturating cup will become expanded : thid is
cause$.by the copper becoming condensed, or being more perfectly
forced hone into the groove than was accomplished at proof. fi
the ordinary sized cup be used, under these circumstanies. it mav
become injured from not receiving sufficient support from thi
seating. Two cups '005 inch largerin diameter ar-e-suppliecl with
each gun, and, when it is found by trial that one of there can v'ith-
o':-t .{ifrcu_lt"y be entered ilto the copper seating, it should be
gubstituted for the smaller size,

(10,) \T'hen the gun is not in use, the cup should be removed
from the breech-screw and kept in a drv place, oiled and free
from rust. A lever is supplied to ciose and open the breecb-screw
should it be a little tighi ; there is also a claw on the small. end
of the lever to start the needle-holder afterfiring, if requirecl,
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DE BA}.IGE PAD.
(For 6.imcb B, L, gtr,ns,)

Iu ltb cystem, a large mushroom-headed piece of steel is fitt€d
to the bree-ch-block, the stalk (or spindle) passing through it. The
mushroom-head fits the bore closelv, and between it and the face
of the breech-block on the stalk (or spindle) is placed the pad ; this
is a ring of asbestos and grease, enclosed in a canvas bag, ancl
pressed into shape by heavy hvdraulic pressure.- 

It i-r held in itS place by iwo'plates (oi discs) of block tin, which
frt loosely over the spindle. Steel discs are supplied for backing
up the pid, lVhen-required, these can be plac-ed on tho spindlE
b6tweei the face of tlie breech-block and-the tin platesl thus
causing the pad to go further into the gun v'hen the breech is
locked.

On firing, the head is forced back by tho gaseous pressure, and
causes the pad to expand, tightly fitting the bore, and completely
stoppinE all escaue of Eas to t he rear.

Ttie p;ad is sudciently elastic to regain its shape on the cessation
of pres-sure, and any teirdency to sti;k hardly iffects the unlock-
ing turn being given, as the pad does not turn with the spindle in
consequence of its loose fit; also, since the chamber is slightly
coned over the seat of the pad, iJ it can be once started, small
opposition will be felt to the withdrawal of the breech'block,
tr'or this purpose, the lockirrg-Iever is constructed so as to form a
" prize" wherebv the startinE is effected.

New pads shduld not be irsecl when firing blank or reduced
charges i in these cases old pads should alway:s be employed.

After a rrew pad has been employed during the firing of two
rounds.with fuII charges, it miy be used fdr either 61ank or
leouced cllarses.

The pad sh-ould be keot weji sreased. and. if time admits be-
fore firing, it should be taken off the stalk, and well greasetl all
rounct,

If a pad becomes hard. soak it in a mixture of hot oil and
tal low. 

-

- If a pad gets too soft after firing, put it in cold water until fit
for use.

The centre of the mushroom is fitted with a vent-bolt for the
primer, and a needle-holder.
. A strong spiral spring is put on the spindle and adjusting nuts,
to set ub wrtn.

DT BANGE PAD, III

(For 72!-pr. and*9-pr, guns.)

end of the " A "_tube, which is "oo"a o"i-f* t"f,"
p.tac€d rn tront of, and secured to, the breech_lock.
::1"*j S:-lj:"ril.j y-!l!h is,eoned o"i r* t"r,""p,ir"fose; it is

-This_obturd,ting-pad consists of an asbestos wad, with aholethrough the centie': on either^side, oflt{l;;a 
',;'t- 

#;F"ti;
soft metal disc (composed of leatt and^tin), whose -outer ea,ges &r€
tjgt:gt?*-bn 

a brass ring- . The pad nt* ?"cu"rt"fy i"io"oo" """*

"r$l"J3iH*#f;-#""*1",3'f ilo*"-'"t'up"a r'"ua' i' o-f f orgecl
on,tg which screws a o-""0,,,1:Ttjf$Xll,l;';tt'' 

t';"aea tlie?a,

tu'di" ;,1'.1;3 ",if;'liiflli,lff 
litfl ,lio1 J.#"j'#,; 1"*' ;E::: g,tf ?i:centre of the breech-lock,

p.'i:fi :t1iliili:#3i$iHli:il1:J#,n$"ik:ii:l*::l:
iitt,lJ:it:f ffi tn:$lf ;;ir'nsf 5**1i*li#tiJ*"tf.'"
il;:#*ilJ; :Tt"f :JiJ#f ;H jif,:T3"'l ?lTu' " *'" "er in the rock-

'pt:::i;u"{##';liK:{",1!t|*{u"!#{{n#li1i-"#;g,l:
obruratrng-sprndle,,forcing it to t!e rear ; the circu-mference of the

;*::,",.,f iil1l,t."Tf liiJ:3t3;t#'r*:"1i.*"0ff if,?iH#*;
, . Il^:ltilgr|: breech, great care musr be taken rhafthe ptatform
i;"f:";Jti:l';*'%?'*f;i3ilito" 

catch is freed' to arrow the biock

*tttg"*,-,1**n?riir-,.{*illl!1-""":fl jl"l,?l'""1i"13
:"",llt*",":#iix;"E#t,'{d3'#ri'":?ii'-""*til'{l}ij
ffi ffi #tiiihti";"fu,.-f;H!"f #tJt,:"i,t:':lrxiiiit
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QUrCK-FrRrNG GUNS.

DESCRIPTION OF 4'7 INCH (120a,r/u) QUICK-X'IRING
GUN.

DsscnrpnroN or GuN,
Number of grooves, 22.
Rifling, spiral, increasing from

1 turn in 100 calibres at breach
to 1 turn in 34'352 calibres at
6'65 inches from the mwzzle:
the remainder 1 turn in 34'352
calibres.

Calibre. 4'724 inches.
Weight nominal, 41{ cwt.
Length of bore, 75ft. 9in.
Lensth of riflins, 14ft. 3in.
Leni th " f  chamber.  l f t ,  3 '5 in,
Lenith, total, 16ft. 2'1in.
Length over all, 16ft. 6'lin.

The gun is constructed entirely of steel, and is designed for
obtaining great rapidity of fire. For this purpose it is mounted
in a special mounting, and is not provided with trunnions, but is
carrieh bv a saddle which encircles the gun, and in which it slides
when recoilinE. This saddle is providedwith trunnions. onwhich
the Eun and saddle are balanced. The breech of the sun is sur-
roun-ded by a breach ring, which has a projecting arm on it for
connecting the gun with the recoil cylinder of the mounting. The
mechanism for-closing the breach'is on the interrupted-screw
system, so arranged that it can be quickly opened or closed by
tivo movements. 

" 
The grrn is prorided with electrical firing gear,

connectedwith an electrical pistol fixed to the mountinE in a con-
venient place, so that the man laying the zun can 

-fire 
while

lookinE over the siqhts, ft is aluo provided-with a percussion
arrangernent for m;chanical firing, uhich can be cliickly and
easilv attachecl to bhe gun in case o{ failure of the e)ectrical gear,
The gun sights are firild to the gun saddle, and do not therifore
recoil ryith"the gun. The ammunitipn used is put together in a,
sinilar mannerto that in breech-loadine small arms. 

-ft 
consists

of a metallic cartridge case, which contains the powder, the base
of the projectile lesting against the muzzle end of this iase,

4'7-rxcs (120u/u) eurcK-r'rRrNg GUNs. r t3
Bnnpcn llfncuaxrsu.

The breech of the gunis closed hy a screw formed in two stcps,
the front step being tapered and of less diameter than the rear;
both steps hdve three portions of their thread removed, each one-
sixth of 

-a 
turn ; the threads on one step standing opposite to the

blank snaces on the other. this arrangement djstrlbutes the ttrain
all roun'd the circunrferenbe of the breech screw. The interior of
the gun at the brea,'h is preparetl in asimilar manner' and admits
of the breech screw being wung into place, and locked by one-
sixth of a turn. The breech screw has hinged to its rear faco
a locking lerer, by which it is rotated when locking or un'
lockins i-this locking lever is provided with a cam at its hinged
axis. ihich (vhen t-ire breac[ screrv is locked, and the locking
levei is beinEi turned down) enters a recess in the face of th-e gun;
and so prev;nts anv rotar-y movement of the screw when the gun
is fired] The breiclr screw is supported by a carrier on which
it is free to revolve for one-sixth of a turn; this carrier is hinged
to the riqht-hand side of the breach ring, so that the screw
can swinf clear,of the b.reech openi.ng for,loading. When the
bTeech ts oDen. tne scre\v ls preveuled rrom [urnlng on Eno c&rnef
bv a spr i is  6atc l r ,  th ich is  f i t ted to the carr ier ;  th is catch
"!Sus"i a. iotch.in tle.screw as it is withdrawn from the gun;
when closine the breech this catch comes in contact rvith the face
of the gun,lhus releasing the screw and leaving it again freo to
revolve.- The lockingJevir is also prevented frbm b,eing tunred
down into its locked-position until ihe screw is properly engaged
in the sun, as until the screw is in this positiou a projecting edge
on the-carrier lutks the cam. When the sclow is in tho locked
position the catn euters a groove in the carrier, thus freeir:g the
iever. A small tube lever is supplied to ship on to the locking-
lever to give aclditional povrer should any stifiness occur.

Canrnrnel ExrRAcron.

Tho cartridse is extracted by means of a cam, wbich acts upon
the flange uf ihe cartlidge caso when the Llecch is opened, and
forces th'e case out sufficiently to make it quite free in the gun,
whence it can be drawn out by hand rvith the special extractor
which lays hold o[ tlre primer, The cam is on the end of a spindlo,
which pisses through a hole in the righi side ofthe gun. To thir
epindldis attacired-a lerer, to whichis connected a rod' lMhen
tle breach is nearly full open, a projection on the hingo of the

T
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earrior forces in the rod and slightly revolves the spinclle, causinq
the canr upon its end to partially ertract tho care. A sprini
contained in the box returns the spindle into its normal poiitioi
b,s soon as the breech is partiaily.closed,- thus -allowing 

'ihe

tartridge case to go right home when inserted into the gun. 
-

MrcsaNroal X'rnrne Gren.
The mechanical firing gear consists of a percussion lock, The

lock consisbs of asliding piececontaining the halrrmeractuated bv
_a rnain sp:'ing. The hamrner is retained- in the ,, cocked " positioir
by the trigger, one eud of which gears rvith the slidins Laruuer-
guq$. Og the outer surfa_ce of the guard aro two pirallel pro-
jeclions, placed irnmediately undertN-o similar projectiors on-the
hammer. A lanyard bolt, having one side bevilled. and corres-
p_o_nding_ with the end of the hammer-guard, is placed in the carrier.
When the lanyard bolt is pulled, the guard'is pressed and acts
on the arm of the trigger, tlrus releasinf the hammer. at thesame
i,ime the projectious on the guard aro nruved from under the
h1plne-r and allorvit to {all or the firinE needle. The,guard,
wlrich. is ac.ted on by -a spring, preventi the hammer coumg
in eontart.with the needle, except when the lanyard bolt is puiledl
Tlre lock is attaclied to the carrler by sli.ling ii into ths slot, rnd
securing it by the spring bolt. Tb-e safetrigear, which is i,cted
upon by the.nam on the locking-Iever, draivs back the needle, as
l*fore described, and qrevmts-the grin beingfired exceptwiren
!ne oreecn IS nroL,erIV CIOSed.

\Yhen 6rin! rvith ihis gear the percussion primer is placed in
ar rdapter, bored out to riceive itfwhich screirs into the holo at
the base of the cartridge case.
,. Nore.-A.despriptlo_n of the electric fring gear will be pub-
lished as addenda to Victorien, Torpedo lWanuat,188g.

Srenrrwc.

.The carriage is ltted for sights on the left side, and is provided
wltu Ewo slghts.  vIZ. : -

(a) One hreech tangent sight, and
(b) One fore-sisht."

('r) The tangent sight is of steel, fitted with one aluminium strip
o ' r  rhe lef t  s ide.  and wi th a steel  s l id ing window and adjust in!
clr,rrp collar, The bar is rectanguhr in- section. and is incline[
rit r.r ,1ngle of ,1'20'to t}e.Ieft of the rer.tical, to compensato for
o:l illuon c1ue to twtst ot IIIlrnS.

4'7-rxcs (120uirr) QUrcK-r'rRrNG GUNs' ll5

' 
The crossheail gives 2" deflection right and left, an{ is fitt€d

*i;h;"*;;;;d aZii"ctio" window of 
"f[ 

folm, with a horizontal

wire stretched across.
ff anv correction in deflection is requireil on-account of wind'

o"'niu'"if."" "or.., lt """ be given'by rnoving tbe deflection
window in the required direction-

Attached to the rear face of tho crossheacl is'a removable
.t;;i;i;;."ur"-pi"i", with a speed scaie iq l<nots up to fifteen
;;;;;;h;;;. ;,"i"'irui"a f"o- ihu tirne of flight of the projectile

for a mean range of 1,000 Yards.
Tire clamp-coilaris fitted in the carriage, and is fumished with

"  Stuart 's  "  c lanrP.
The clarnp consists of a slid'ing collar containing a driving

"oilai" *i'trr"u ipiral looth cut on its end. This.t-ooth .gears into

;f,il"k';; ih;[;;; ";i is actuated bv asmall mil]ed wheel' The

;i;;i"";;'U;,i;"i;i g"n' uy a"unu;ng back the.milled wheel,
;h;;i;;;;;J ih; ;pi.;i looth 6ut of-gdar. when the bar can be
quickly raised or lorvered, as required, by hand'

ta) The fore sisht consists of a gun-metal socket -and-collar'
*'iui "-iiir"-""a "t?titt""a. nt" croishead is furnished with a nut
;;;;;i*'i;ti;h;"J1"if Lv" *"t"w, and having an upright blade
terminaii"ng 

-with 
a spherical bead.

A "emooable aluminium bronze scale-piate, with a epeed scale

i" f."J. """i"-nil""" knots an hour, is altaclie-d- to the rear face'

b1;';;;.;[";d itliso pto"iae,l with a rnovable screw stud, to

p"""*i ltt" iiiit being tiaversed in a wrong direction when in use'

The socket is permanenllY frxed in an arm projecting from the

.""ttii*. unA tL6 p;ttrt ""d""ollar each lock into it with a bayonet
ili";:""T"-;";,o"i it " *;elrt, the collar ehould be ra'fed and the

i,lii^t " trt*a i-'qu"ti". "f ? circle, when the sight can be lif ted out

of the recess.

INSTRUCTIONS FOR 4'7.INCI1 QUICK-FIRING GIIN'

The guns ehould, as far as possible. be oxamine.d- regularly' by
" *r&lu j r rst r t rcted of f ieer, -a l ter  f i r ing every 150 rounds wrth
prdj"i,tit"i, or 300 rounds of blank ammunition.

Attention is called to General Instructions for B'L' Gunst
p. 106, which also apply to quick-firing guns.
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IfO .AurotdATrc-cENTRE prvor MouNTrNcs.

*f i#35?dIi4,5ilF#JXf.A,H3f#TIf .d#ft%T
N'IRING GUN.

This mounting is designed so that-
t.r. 

#lJrf;lo?]I?f"recoits 
in rhe, tine of fire; the object,of

,".."*'ix"""Jt,i:'?eL'^-:ff cLT"fi :J:l':ff fi 3":i'n"
conrrio j or rh" - "; iils. 3,1*rf t?fitiig. 

tt$ ?l jl"*$tif?l
f#ff"tTl.-f"t'r"r,re 

pid ity nnd u""u.uoy ;r. fi.;&;;;
worked up to rlie Jtr."#"#tTfld 

trai'ing gear can be
The mount inq adnr i ts  of#t'"ti:#JiT,1*iif "ff LiT:ii$el#tt-1"S:*ig:f;-11*.il
The recoil cvlinder tu d"rl{:.^d,::,!l1l the pull of. thg gun during

;f;[i:JJ,T :iffi ?!::lit"1lJ,.t Jil' !"ii,:*Tt.; i" ;'i ii,E cvrinder,

dff '_A'l i,:ii?f'?:''i:A':' *',::,' *,'ii,n::',f , :;i,fl "t j:: jl"d
Sll:t"f ilhltfl^X'J,i1ff 'fftu' :te' 2nd' .l "u'"-ii"J" [::"]rJ,tg
l::fl-?-,gi;_$":;it,r,4t",i"?,:'iiiq,l"iil.ii"1l";ffi '?,T".?'iiH:
i i|i l]t* 

and e-tevatrng gearl and other parts andfittingscom-

r"#l;,?"Ti?ff #.,?.,illff -di:1;'i'-'-Tel1i:elacomprisesrhe
H:t'"#Hln#J;ii,lH,:"".ffili?:ff rull"'6""'1""*,1:i1ii
{,*i",l"i:,?q:iili.:l:"+ii:"f iol,:ti:"*},?i}fi ^-#}'i.,il:,T
ry,:i:Tils1,"if; :},i"iif ii;:i:1"'lil:1,t.:**j;f,oi"""t*#
of the cylinder, antl-is Stted

*,5lr;ixii{#iliilt::";i#,d'iiir:-::1":i,:il':"0*'"n*rr,e'gun siiaeJ r,i"r,-,,rir,ii' ,hl,':.'"ffi:;:.,,i"ti;lS"t:r.llif i{t:i,1l"xi",?JJIJ:H;il"ouJ,",l,1":,iT;iilt*l$lt"ili*li{t;ff s.lt;

4'7-rxcn (f2Ominr) QUrcK-FrRrNG GUNs. l�il ;1'l

ths motion of the piston gradually overcomes the force of the
recoil. The valve-bar is of suclt a form as to produce' by varyrilg
the sjze of^tlre opening in the piston du.ringrecoil an.approxl-
matelv unrlorm I'ressure rn the iecoil cylinder. The controlling
"r- iJ nil"a t. r6gutate the velocity of ihe gun- when returning to
the firine oosition. The spring-box is cast under the front part oI
the carriage; it contains two-spiral springs for the purpose..ol
returnina ihe gun to, and retainilrg it in' the tirlng porrtron alter
;;;;ii: l ';; i?ng u6tt. connect t}e pr6jecting.arm of the gun
with a crosshead at tLe front of the springs. I'hese sprlngs can
be readil.y remoled or replaced by unscrewirtg the lroll's' and
;;r;"-i"a th";;.inil o"t of the bo.i througlr ih-e hole.i.n the flat
;h i " l ; : - " f i1- ' " " . "? i"  " i l tant  is  cast  on-- the r ight .s ide of  the
"r t . iuco, lnd is  a l r rats in f ree communicat ion rv i th- the reeoi l
;;ii;;?;t 

'^"v 
j."'t os" *ltich mav occur from the cylinder is filled

iilir;;'ttt" i"nk, ""."ltable fili ing hole is proviried at the-top'
+T," ;;;ti;; i; provided ivith bisses for t'he r-eceptiorr of tite
"ii,frt=. ,"ai.. J;.lno""ting purposes' A guard-plato is also fittecl
6i;i;; ih" pt.i""ii"" or ?d" ^uo lavinglhe gu;' A removable
rio" l"u i"tii"d-in r,he rieht hand iide- of th"e carriage, to limit
;iJ";;i*;td ;iouer."ttt oI thc gun *hen it is bcing di'awn Lack
i." nu"t i"n tn" elands, &c. T[is key niust be removed if it is
required to"dismount, the gun {rom the carriage'

INgtnucnoxg lon n'r[LrNG Tr{E REcorL Cvr'rnorn'

Depress the gun, and take out the filling and-:rir plugs on the
"inrri'i lau ofr'rru i*ttirs"' FiJl throrrglr Ihe fil1ing-hole in the
i.?"""" .il t*rf "niii ft"tu"olt ou"rflows thiough t he air-hole ; replace
itt" ";"-"iir-. ."a nji i" u"tit the oil ovcr llorv-s through the air-Io-le :
il,tf^i," iitJi,it "t"s, u"a ntt in until the oi1 overflo*s at the filling
hole:  then replace the f i l l ing Plug.--Ad.;i;i"6-rri"tt 

ot t t,ft6t 5it are required to charge the

cylinder and reserve oil-tank,

RnvolvtNc Bnecrm' rtc.

The revolving brackets consist of tx'o steel -castingq, Providetl
* ; [U-n^ns".  ]5r  atrachment to l l re u i 'per Io l ler  path and f lat

iu i l ra."- i i - i .  a lso provided wi t l r  t . innion bear lngs and 91P-
L*"o"" fot tlr" ""..iig". The leit revolving bracket is fitted for

tlle training arrd elerating gear brackets'*d;;;;3.-t"tl;;;;;;hl'.'a 
"ingle steel casting, and is-riveted to

th;;r'.ii i"g-ilu"i."i*, ana lEtted to the fiat shield' At the
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centre is a.hole through which.the pivot.pin preses; the lower
porf,ron,ts clrcutar In lorm,_and. is arranged to form a plotection
rq,rn6 trve rolters, upon whictl it runs, A hand lole provided
wrt1r a corer-plats admits of the ready examination and-removal
oI lne rollers.', Three forged steel-clips, trvo front and one rear, are boltecl to
ttle uppsr roiler pat,h to provent the molnting from jumping.'I'rrey overlap the projectiug ed_ge of the lorver rollerpath, and aie
readt ly  removed when required.

Tbo li ve roller ring_is fiited with eighteen rollers of forsed steel.
wlnch run betryeen the upper a.nd lower.roiler paths. 

"The 
pini

tor l,hese rollers are secured ro che ring by nuts and split pins.
The pivot.and racer plate is a steel dasting, havinEl hoie at its

99"tlu, ,1 whjch issecurely fitted th.e forged- steel pivot pin; this
p1y9! 1"t u. tne pxlt due to the recoil strain,-and the tof of ii ie
trtted to. recetve, the training gear rvorm_.vr! eel, On the oirter eclge
ot tlro prvot plate a rollel path is formed for the live rollers,

Slnvarrne Gren.

.'fhe_elevaring gear is carried by a gun-metal bracket fixed to
tlre.left.hand revblving bracket. jt ii.actuated t y " t rra *f,"+
u trrch ts placed in a convenient.pos-ition to be worked by th6
man laying th,e gun. The hand rvheel drires, L,v meane of a" oair
oI mrtre whee.ts, a worm which works rhe rvorm-rvheel, On'the
tjnel etlg of the spindle carrying this worm-wheel a pinion is
nxeo! wl)rcn gearswrth tho elevating arc attached to the carriage.
_-- 

I he e-tevatrng gear is provided rvith a f rictional dri ving arrenge_
ment as tollows: -Ihe boss of the worm_wheelishollow,and containo
a"erie.sof nine fricriou rings,6ve oJ.yhic.h are of steel, and a; t"tJ
to and turn with the shaft, while the renrainirig four are- of
rn3ng-anesj_bronze, and are keyed to and turn with the worm-
wheel. These friction rings are placed alternateiy, and arq
p-ressod together b;r rneans oT " *p.itig st";l ,""r1i"."#.i a nut on
tho extreme end of  the shaf t . -  By ad- jusr ing th is nut  the r ings
are pressed together sufficiently to produce-the requisite trictio'n
to prevent the gun running down at extreme recoil, but at the
sam€ trme. allows the- g_un to move sligirt)y when 6recl, without
grvrngmotlon tothe whole of the^gear. The nlrtis tobe tightened
up if. the gun runs down when fiied. An adiustable po"inrer ie
fitted so that the amountof elevation mav be read off tlie back of
the elev*ling arc, which is graduated forihat pu"poro, 

-

4'7-rwcn (120ruiu) Qurcrr-r'r3'rNe cuNS' lrg

TnarNrNc Gnen'

r-hotraining-ge""-"9"!i!!'jj"L$1#i3ln";'f *lf 
t'.l.t'i:*;$

1""1"1+i"JE"ii,#{ilir:Jf*li**rr,t;i:n:.r t:g
lot'itg#";t "T li' "T"i,,l ;Yli"-l ;;"'; ;;i; h' " ; ;i- *h i "h u. " ot- l'[ " "t,

ll**Ji5.,"i,"* i?, i{"'":'0""",1tT"'^11"": ;T'1T H'? n':#;::#''-f ii} :
ii:r"j**i"*llrt""=',ru;inr*;:*l;''l;T:$:""'""#liif::i
li*."g r";l l:Y'J,?tn'','i',",]i'"i I" #:"1;0"."r1,:"iiiHilf l-' i{
$:J,l:f ;xt*11 lf'.TJ xl%:I"'tl:o ii r*li',1"1'::f ,l'i"+l!:l
e;il. ;"d"i;ti-fri"tiott t""tt l'" caused between the friction

lif fi :',:tHIil:xi*;l*t"m";:lf":l',T:il'!i'hy'l'""!
ril".Tfi ff Ji*":i"-t'tllltq'"a"il""t'Jr""slii""1"lt#r;ui
gun' 

sHrEr'Ds'

Tho mounting is fitted-for its own protectir-'n'.and-that of the

s1lxr"irltffi?gn;i*l.lul'"uff illr'H""'i"",:if i""J,T;
Hi:1}.tl;l'-Hlf ::,i"1:**i61il"em:?.q-1";i,.'fi *1i;
i*'"'ygkifl ;::l'i:q,B"h,l;ir"pf l?"1i1:;'f ,ii'in!"]ls"p;.i

s*l:ru$lt+,''l*+**,-'*rxynlil#ift "l'??r'"rl
PRESaRVATToN on MouNrrxe AND tr'rrrrNcs'

.,f,:*::"Jii,ft?Tii';:-.tl;"'8"f, 5'?9n,":1:;;.l1"tL{"J.a:iflL:;
i;il, iiii il i'ai i,r,"iEnt"a',.In?,'ifi';",1,{1iiiT ;l:"tt "ih-if; :
3i$.X'1":;1"ll Bi"lf;:'piston-rod should r'e corered with a

# til,'-Tln* "*f l"; tl"n"':#lil;J : ;l,:'t *'i#=[ ffi
with oil.
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...PufoAg 
6dt1g the cylindershould.be examined to see that it is

ll1.",i| ' l l 
piston-rod and ail working parts should-be cleaned

,i#:. 
roll"" path should be kept free from dirt or any obstmc-

'Wnrenrs,

Gun saddle or carriase 
Tons. cwt. qrs. Ib-

rr"""iiie;"#i"l,il1,?ii,r, training ruii', 
' L2 3 0

ri'""11fi'if","r,?ia ... ::: :.. 3 l5 I 3Oircular shieldFi;; i l i#- ' : .  . . .  .  , ' . .  319 g 3

NOTiDANT'ELT 6-rn. qgrcr'r'rBrNc euNs' l2l

. Breech block carries the firing pin, main spri'lg, and trigger'
Tho firing pin has bevelled projectibns-or cocking lugs on its base
for the w"eciie to acb on. anci on its under part is a lug by which
the triqeer-retains it. 'Ihe main spring is fat, of great power
and str-eigr,h, 'Ihe trigger pivots on its-pins' and its,.motron rE
resulated"bv a safery lG, nioving round a corresponding lug on
th"e wedee. 

" 
On the irui of the [rigger are two lugs, one above

n",1 o"""nuto.r : the former is acted 6i by tho wedgo, the latter by
the action cam.

Tire wedse has a vertical motion in the breech. On its lower
enil is a pii, which 6ts in the slot of the action cam.

The extractor lever is connected to ths double ortractorr
*oriiing- orL botl, sirles of the cartridge case-. The .toqgue of the
"*1"*"i3" iem abuts on the extractoi-cam lever, whic6 is on the
main axi's.

AcrroN oF rsr l\fncreNrsM.

The action of the mechanism is as follows, supposing the gun
to have just been fired, ancl therefore the action lever in its most
forward position :-

Letter lrloaed, back,

1st. The lever carries the action-cam slot over the action pie
in the part which is concentric to its own motion, and'
therefoie no movement of the mechanism takes place.

2nd, The part of the action-cam slot, rvhich is not concentric
to its'own motion, now engages the action- pjn, forcing
ihe wedge down, #hich, act-in! on the bevelled firing'pin
proiecriSns, forces it bick, and compresses the main or
hriis sp"itie. \Vhen the'firing-pin-lug is clear of the
t rigg"er,' th e 

"wed 
ge bearing. acts-oir tb e upper-tri gger iu,g,

forces up the trigger, whrch c&tches and ref,alns f,ne
firing pin.

3rd, When the action pin has reached the end of the cam
slot. the extractor liver begins to be forced baek by its
toncuc. beins met bv the raised portion o[ the extractor-
ca." loue", a"nd the-emptycartridge case istbus-slowly
started. fhe action pin [aving reached the end of the

i ;;ii;;-;*; tlot, th"'lever still moving back causes the
breech block to'rotate and fall back to the rear, and at
ths latter part of this rnovemcnt brings the tongueof the

Total . . . 3 1 2 0

DXSCRIPTION OF NORDINX.ETT 6_pR. QUICK-X,rRrNG
GUN.

MARK I..

-, The matjrial used for "tt p*iln. of this gun is oil-temperedsteel, ca,refullv selected.
Mncnaursu.

^-The_-mechanism is made of steel, and consists of the followingprrnctpal parts :_
a._Action lever.
6._Action cam.

. c._Breech block.
cJ._\yedee.
e,_Extractor.

Dtscntptron oF lfecseN,rsu,

,-{"tig1 
lever has a verblcal one_thirdcircle motion from fronttore)r. . I b rs one piece wjth tlre maln axm.

^dc.rron cam rs connected tothomain axis, and has a slot, a part
:f, - 

tll,:"| 
l. concentric, with the *"". d "."t Ubd' ily il* i"iioo r"o..wn f,ne rear upper part of the.cam is a bearing,-cor"urpo"aiog tj,one on the under part of the trigger.

t
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extractor-cam lever in contact v'ith the extraction iever,
and thus throws the empty cartridge case rapidly to th6
rear, The lever is now at its fur-thest posilion to the
re&r.

Leaer rnoued, Jorward^

1st. The breech block is.brorght"up. and-carried forwardl
pushing a fresh cartridge inlo the barrel.

2nd. The cartridge being quite home, the action-cam slof,
engages the action piri in the part oi the slot wbich is nof,
concentric, and forces -the lredge up into position; the
action pin then passes into theioncintric pbrtion of the
acf,lon-can slol;.

3rd, The forrvard motion of th_e lever continuing, the bearing'
on the action carn is brought into contact rv"iih the undei
]gS 9n the.trigger, qushiirg the trigger up, thus relieving
f ,netr lng pln and nnng the gun.

The gun may be fired "at will," if this tast movement of the
lever is prevented, b.y means of the "drill stop." which is fixed to.
the.right side of the- breech, and is so ar ranged-that, when placed
i! the position mnrkedff ring by triggerl, t-he forwird mofion of
the lever is stopped just before tho actioncam is brousht intocon-
tact.with, the.trigger. Firing of the gun at ui,IL ii 'efrecled.by
pulrng [ne trrgger.

The gun cannot be fired before the breech is secured by the
weoge-

1st. As the inclined surface inside the wedEe is formed in
such a rnalner that the firing pin caniot be made to
str ike the cap of  the cart r idse unt i l  the wedEe is oui to
home, and sutrported Lv the entire bearinE su"rface. If
the_ trigger ie puJled l:efore the breech ii secured, the
cockilg lugs on the firing pin strike on the inclined-sur-
face of th.e_wedge, and th6 point cannot strike the cap of
the cartrrdEe.

2nd,. The safety lu-g on the trigger is behinrl the corresponding
lug on the wedge untii the rvetlge is fullv home, and the
sear'nose of tho trigger can consequentlv'not be forced to
release the firing pin before the bieech is secured.

NOB,DTNTNI,T 6.IN. QUTCT-TTRING GUNS.

MouNrrrqe ANo DrsuouNfrNc rHE MncueNrsu.

123

' 
Dismounting.

1st. Place the dri1l stop in theposition marked fortaking out
the mechanism'

2nd, llove the lever as far forward as possible' 
'Withdraw

the lever 1 or 2 inches, so that the axis is freed from
its bavonet ioint.

3rd, Mov6 the lever to the tear as far as possible.
4th. 

'lMithdrarv 
the lever completely, a man holding his hande"

beneath the mechanism in order to receive it.

With trainins. this operation mav be performed by one ntan,
who would sted,lv the irechanisrn rviLlr hii lpft hnnd rvhilst rvith-
drawinE the levei  wi th h is r ight .  Wherr  the lever is  wi thdrawn,
he would supnort the mechanism with both hands.

5th. Place the mechanism on a support, with its left side
downwardsi.unsctew the actim pin, and removo the
action cam.

6th. Turn the mechanism rvith the wedgo do'wnwards, and
draw the breech block out backwards. :

Zth, Ease the main spring bv puiling the trigger, ta-ke outthe
sorine. bv scntl i ta ppi rig its lower palt, cowards tho left,
witn The tri--,lrl ii<ir handle of the action pin'

8th, Renrove the firing pin and trigger'

Mounting,

Tbe mounting or putting together the mechanism is performecl
in the reverse order to that of dismounting'

1st, Tnsert the firing pin and trigger'
Znd. Inse"t the mai"ir 

"sprin 
g f rom" behind with half its breadth

underneath its hoider"on the breech block, and drive it
forward by the action pin as far as it has to go, and then
to the righb tiII it is home.

. 3rcl. Place t'he wedge with its bearing surface dorvnwards,
force tho breech"block into the wedge, with a strong pusb
of both hands, as far as it will go.

4th, Turn the me6hanism with its left side do$mwards, insert
r the action cam, and. screrv in the pin, and.let the end of,
I its handle stop'underneath the lug or the right-hand side

of the breech-block, which rvill thei'eby prevent it from
sliding do*'n.
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5th. Lift the mechanislr, and place it in the breech in the
position that it is in when the breech of the gun is fulty
open.

6th. Insert the lever in a position correspondinE to that of
- , ,  the mechanism,-v iz. , - in i ls  extreme realr  posi t ibn,  

-  '  - -

/ [n,  rurn the handlp of  the act ion pin so as to a l lowthe
yggq" lo slide, and insert the leve-r until the key.can be
telt to be engaged in the correspondinggrooves rnaxts,
viz., about 1-or2 inchps fr.om fuliv ho-"?. 

" - - -

8th. f,ock the mechanism bymoving tLe t"ue" into its extreme
forward position.

9th. ,Ke-ep the lever in its extreme forward position, and force
it close home.

10th. Place the " drill stop " in the position marked ..firing
by trieser."

. Nore.-Befoi-e comrnencing firing, it .should always be seen
that  the ' (  dr i l l  s top' ,  is  in t l re f roper postr lon.

nlo lxrr lTcs.

-- 
jfhere aro at present two descriptions of mountings for those.guns, Yrz, :-

1. The recoil mountins,
2. The non-recoil mounting.

Recoil Mounti,ng.
The gun is mounted on _a lever, which is fork-shapeil, and

constitutes the bearing.s for tlie trunnions. This leve" is'pivo[Ld,
about the centre, _on a bolt passing throrrgh the bracketi of th6
carrlage, and,the lower cnd, o.[ the ]ever is connected toihopiston
roglot a combined hvdraulic and sprirrE buffer.

Th_e elevation is effecteci by me:lns"of a hand-rvheel ancl cog-
wheel transmission, working"a single elevating icrew. T['e
tlaining is given by a pinibn geari"ng into a h?riiontal racer
attache-d to [he decli.

The cylinder of the hvdraulic buffer is grooved. ancl a constant
preseure maintained during the recoil. l-t is desirable to see the
cy,trncler. tilled with oil before the firine commeltces.

.After recoil the gu-n ret_urnsinstairtly to rLe firing position
yrtj{rou.t any blow o-r rebound, and rvithout causing any-alteration
rn tno tra,rnrng or elevation.

Non- Recoi,l llfounting.
Is not supplied to the Victorian naval service.

NORDENFELT 6-rn. QUrCX-rrRniC+ GUNS. L25

Srenrs.

Ei,nrl $i.ght,
' The hind or tangent sight is of steel, marked in yards, and

trtted with a deflection leaf graduated in degrees I it ships into a
gun-metal socket on the left of the gun, placed at an angle with
Ihe plane of the axis, which corrects the si$ht for permanent drift.
The sight is raised and lon'ered by means of a milled screw in the:
socketl which Eears into a ratchet on tho siEht. and is provided
with in autoniatic break, which prevents 

"the 
elevation being

altered by the shock caused by firing.

Fore Sight.

Tore sight of steel; is of the usual form of naval fore sightr,
and is scrEwed into its place on the gun. :1

Speed Biglds.

Speed sights are of, steel,-of- the usual forrn, graduated as.
requisite for speed of ship and of enemy.

Pentrcur,lns or GUN axo Moutrnte,

Menr f.

Guns ,

Calibre 2'24 inchas.'
length of bore, incltding chamber ... 95

, ;  , ,  f rom base ofproject i le to muzzle. . .  84 , ,
, ,  gon over a l l . . .  , . .  110'45

Rif l ins-number of  grooves . . .  24
.. 

- 
width of lands '074 inches.

,, depth of grooves '012 
,,

( From I in 180
Twist { to 1 in 30

( calibres.
' 

Ballistics.
Yelocity- nruzzle

,, at 1,000 yards
Total enersv muzzle -..

at 1,000 yatds

:1r

t i
t t

i l

...1,870ft. seconcl.

. . . 1 , 296

... 145'4ft. tons.
. . . 6 9 ' 8
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Penetration into W't ought fron.
At  the nuzzle.
, ,  500 5rrds
,, 1.L,iO 1'ard,s
,, l.;:t0 5arda

... 4'75 inches.

. . .  3 '94 , ,

. . .  3 '26 ) ,

. . ,  L  t u  ,

.nfou,ntings, &c,

IYeigtt of gun..
-futoil Carriaoe:-

Weight of carriage complete, with racer,..
, ,  sn re td

INSTR,UCTIONS T'ON APR. NORDENX'ELT
QUICK-FIRING GUN.

Thegrms must be l<ept clean, free frorn rust, ancl unclefaced.
ljrtck-dust or substances of like nature rrust never bo used on

any part of the gun.
. The parts of the mechanism must_not.be rcraped or roughened
rn any way, but must be kept lightly oiled, as a proteetio"n from
rust.

., After,firing, e.very part of thp-gun mustbe thoroughly cleanecl,
the,meclranism dismnunted, washed with fresh waierhnd soapi
weII dried, and then liEhtlv oiled.'When 

all parts of The-gun are cleaned, dried, and oiled, the
mechanism may be mounted, and the gtn should bo protected
Irom the weatfrer.

Attention is called to General Tlrstructions for B.L, Guns,
page 106, $'hich also apply to quick-fring guns.

Cwt. qrs. lb$.
5  3 1 5

8  1 '  O
4 0 0
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MACIIINE GUNS.

DESCRIPTION OX' I.INCII NORDENN'ELT GUN.
4-BARREL. MARK III.

' 
AcrroN oF J*ro"n*r.rr.

Hand,l,e nzoaing to the rear,-L The friction-roller traverses
tho concentric part of the action plate, and the action block
remains steady. The spring and the heel of the levor acting on
trigger-comb drives it from right to left.

2. As the movement continues, the toe of the action lever acts
on tho locliing-bolt plate, and withdraws tho bolts, leaving the
action block free.

3. At the moment these bolts aro vrithdrawn. the friction-roller
engages in the straight part of the action plate, and the action
block begins, to move tack, drawing with it the breech-plugs,
wnlcn exlracl ine carlrldse cases.

4. When the breech-piuEs are clear. the friction-roller on tho
action.block bears againsf, the forked lover, and so pushes the
carrier to the left.

The bevelled side of tlie tenons of tho hammers press againrt
the bevelled sido of the teeth of the trigger-comb, and thus carry
it to the risht.

Tho ernp-ty cartridge cases fall to the ground, and are replaced
byfilled 6ni's. The" tenons of the hai'rmers'pass behinid the
hammer stud uf the trigger'-com): which is driven to the left by
the spring,.or hy tho triangular cocking piece as the action blocL
lnoves torwerd.

Tho handle is now as far back as possiblo, and the lock in its
furthsst position from the barrele.
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Eandle ntating Jortard.-The handle next moves forward with
the follot-ile efiects :-

l. The friltion-rolle.r on the action lever acts on the action
olatc, ald Eoyes the action block to the front. The friction-
ioUer onection block, pressing againsr thc fork, drives the carrier
to tlc richt. thus placing carlridges in line rvith the Larr"ls.

2- ThE action 
-block-advancei 

to thc front, rnd the spiral
giD*r rre compressed by the harnmers, which are kept back by
6c dgger-comb. Tbe breech-plugs push the cartridges into the
b.reb.

t. fFhen the cartridges are quite honte the action block stops,
and the toe of the action lever causes the locking-bolt plate to
&ive the locking bolts into the holes in the gun-frame, so th*t
trhe breech-closing is complete.

4. The action lever now begins to carry the trigger-comb to the
rieht.

Each hammer is released in turn from the tooth rvhich retains
it, and the striter pertaining to it is driven fors'ard in conse-
cuence.- 

The second barrel from the right frres first, next the third
banel from the right, next the right hand barrel, and lastly the
left hand.

The action of the drill-stop js this: the hand lever is brought
no bv it before it has completed the back stroke. so that the
himriers cenrrot  pass behind'Lhe t l igger-cur,L,  Thi .  t l ,e gun is
not fuII cocked, decause the springs Lie not compressed when the
ection block moves forward.

Siglis.-There are three patterns of sights at present in use;
liz.,"one which is graduatetl'as far as 1,800-yards aird without any
defl6ction leaf; aiother', a later pattern, r.hich is. graduated as
far as 1,900 yards and fitted rvith a deflection leaf, by which 10 30'
deflection cin be obtained either right cr 1eft, this deflection leaf
is moved bv a horizontal screw fitted with a rnilled head : and a
tbird, inteniled for long ranges, gmduatrd fronr 1,C00 to 3,000
5rards, These sights are intercLangenble.

fxstnuctroNg lon KrEprNc rnn Gux rn W'onrnqo Onorn,
To take of the actionbloclt.-The gun's crew should be instructed

as fo'llows:-1.{o. 1 Dlaces himself on the left. and No. 2 on the'
ri{ht of the gun. lf the Lopper is on, No. I releases the hopper
catelr and taiies off the holper, No. 2 opens the spring lcckiencl
No, 1 raises tho cover,

R,xL, MAR,K III. I29

No.2 draws back the hand llver until the breach_pluEs are

ff1, $::"r"i,:ni"r!arntridse. 
receiver; No. r p"tJ r,i, ,iiii"ir#i

itri:id;;#iiJ"":Hiti,t;i:",l,*f nf 3:r?i"T,'SSi,:f -;;;l*,ll;
No, 2 brines forward the hand lever with his left hancl, taking

care.that "the springs are released, until the extraciors cime widri"
one rnclr from 1,he centre crosspiece ;. l[o. I takes ho]d of the'ieft

Hi;ri;"J ig,lilhli ;:?lt"l,i*a;,riJ,:;il}t1-#, H"JfH:xq
fi:fl -'fJ?fi:l;#i. T; ;:?*,:t"TJ"rui,? ti:'tF;ll: ?i::ffi :.:T;
the, hupper strip: draw the action block fo"wa"a-unt:i it" ""u"'

:1""1.a: ;;'d $:lr" t"r";fi'*:Th: il?seoth 
e action bl ock s trai gb t u p

To replace tlt e aeti,on block,-Pyoceed. in the roverse way,

Cleani,ng and, Oiling.

,r#ii'iYi{;,!i'ln'!'r{,x";;I.x".-*'.iff :"i:i:l*J.JX"f '3il{
should be taken to frevent the accumu-l-utio, 

-oi 
iritigrit, and

1I._1.^,^y.^_y|"rgoon oil oftel, but " titri;;t; tlmeio'prerent itrrom cloEqlng.
The fr6ch"anism should b-ercleaned a-nd oiled every niorning;

and the chambers cleaned and oiled. whenever uo- Jpfn"rurrrrv
offers dirring firinE.

The barrels anii chambers-are cleaned without removing the

i,i.ll?"r"tl"tf; W;ffi{, ip":Hlq the,cover,. p"''t i"?'it'" 1""a
#tlr,'i1,1,""fi '1r,";i#i"sl"Tl';"?,111:f 

if;1i j1"#*1?,TY",",*
When the mechanism is to be -cleaned and oiied, the action

ilTf ,;l3x'$"*l15ii,J$;".%,q?it',fl:*"",",fl B jli,,.,*-n,"li
oil, and see tbat thev move

$i*Tdrnf *:*�;%lr"""x;'"*iff fi{d;"-':s"**"ffi ,"-j;r,plate, on the sliding surfacti,u"i"iag" ;";"i;;;;;-" ;;; ;;iri'*-lXijTf :h :T jft'fi I Slf h::1the cartridge receiver lever, on tfe t"uirnioni, ar-a iniS rir tnu oif

L"];J.3lti: ;tgsshead ; reel' rhar rhe rili;i-ns toi;ii,"i.J'"ir, -;r,;;
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51:iral Sp'ings,

The run . crew should be instructed horr to shift spiral springs,
I r l r " r r , ,  r . .  t i r ing-pins,  and extrmtors.

f,, thati,:c siiml, switl{ts.-The action block need not be dis-
n. ,:rn!e<l: brin-g bac[ the hand lever to its rearmost position;
uLi€rrr the thumbscrew until the shoulder is free; raise the
irrins b6r graduallv and let it fall to the left, the chest being
pleced close-behind ihe action block, so that the spiral springs do-not 

5ump out of the gunl change any desired spring, replace the
sorine b*r, and screw home the thumbscrew.' 

Tolake 6ut o f ring pin,-First remove the exttactor.
To clnnge an mtractor.-The centre of the extractor spring must'be 

held down firmlv. and the extractor screw then taken out,
Before putting in an"eitractor, care must be taken that the firing-
oin is iiEht forward. so that the lue on the rea,r end of the
extractor"is behind it i then by pressin{ dor.n on the centre of the
extractor the screw may be replaced.

Issrnucrroxs loR \YoRKTNG rnr Guw,
The guu is ahvavs to be examined before firing, to ascertain-
1. T[at the extiactors are in worLing order, a"nd not broken.
2. That the firing-pins are not jammid by rust or otherwise,
3, That the trigger-comb works properly, and the springs are

in trlace.- 
Eleratdng Screw tbo easg,

fn ease the el,eaati,ng screw becotnes too easg ot' runs tl,own when,
f,ri,ng.-Iighten the adjusting-break screw until the elevating
hand-wheel requires a suitable force to move it, without making
it too stiff to bi easily worked round.

Miss-f,res.
In case oJ repeaterl ntiss-Jires du,t'ing Jiring.-Tf the caps have not

been struck. it is Drobable that the hand lever has not been
movecl fullv'backwards as far as it will go, in which case the gun
has not be-en cocked. or that the hand i6ver has not been moved
fullv forwards as far as it will so, in which case one or more
harimers have not been released. ind the conespondinE cartridqes
have been passed through the mechanism with6ut beirig fired. 

-

If the percussion caps have been insufficiently struck, it is
probable 6ither that a ipiral spring, a harnmer hdad, or a firilg-
pin has broken (in which case excliange the broken part), or that
the firing-pin or its hole has not been cleaned.

4-BARREL, MAI,K rrr. fgl

ff the percussion cap has been fairlv 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 fuhninlte disiur bed. 

' '

Joil6.

ftu case the hu,ncl, leaer is checked. when .firino by anv obstruction
no violence must on anv account be used, Uut ihe iiandle should
be gently drawn backwards and forwards once or twice as
far as it will go, when the obstmction wiII probably be cleared
awa,y.

Ertra,ctor Spri,ngs breaking,

It.sometimes happens that an extractor-spring breaks during
Dracuce.' 

Since the extractor and its spring consists of one piece of metal,
if the spring breaks the extractoi becomes detatc^hed. in whicli
case proceed with the firing, learing the coresp,,ntling column of
the nopper empty, or, tr there ls trme, put tn a new extractor.

In c.?se.one^barrel iS injured or. dis-abIed, the remaining barrels
can still be fired without difficultv bv only fillinE the c-omnart-
ments of the hoppers which corresfond to the barr5ls which are in
Eood condition.- 

Without emptying any of. the co_lumns of. the hopper it is.easy
to continue firing (at ordinary elevations) with ifie remarnrnE
barrels or barrel, when others are jammed by an emptv cartridE6
case failing to extract, in thefollowing mannei:-After iockingt6e
gun,and pughing ttle hand.Iever_ fward, it is brought up ijv a
freshcartridge striking against th_e_base of the jamrued caitridge
case, then the hand lever should be broushi back somewh"at
sharply a sufficielt distance to extract the fr6sh cartridge, rvhich
is in the wav, and it will be found that the action leveican now
be pushed forward, ard_the gun fired ?s usual. If much verdigris
has formed on a cartridge case it will be found verv difficuli to
ertract afte_r firing, and most probably the rim wili teitl anry.
Such cartridges should not be fired unl6ss wcll oiled ail orer.

If the obstruction causes a jam, so that the hand lever cannot
be moved dither backwards or forrvards, put the hand underneath
the cartridge receiver, and remove any fied case rvhich may hang
jammed. If the jam is still not cleared ofi. remove the 

-actioi

block, as above described, and find out and remove the cause of
the jam.
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trf the gun becomes unsteady, so that the volleys fired cause
the rnuzzle to jump, tighten well home the upper pivot-bolt
nrit. If this is nog suficient, screw hard home the elevating pin,
ea-.e the cbeck nuts, tighten pivot screws into the elevating nut,
an l -crr up the check nuts again. If the gun is still uneteady,
tbe cr:ue muxt be raised, tbe ch-eck nut below the pivot-bolt easeil,
the l.rser pirot-bolt nut screwed home as hard as possible, the
cbeck nut tightened, and the cone screwed down again, If the
haad lever becomes loose, drive home the taper pin, and see that
thesplit pin is flxed.

\\-ben not actually firing, the drill-stop should always be in
action, as otherwise thefiring-pins are liableto be'damagedby
repeatecl snapping.

tr'etlltnls rHAf tr.-ry occuR lyrrl{ tlls Grrx.

1, If an extractor is broken or fails to aet, the cartridge wiii be
firec1, and the empty case will remain in the chamberf ancl will
prevent a loaded cartridge from entering the barrel.

When this occurs, the hopper should be removed, and replaced
by a fresh one,with that column emptywhich corresponds to the
barrel with the broken extractor, or the firing may be continued
bv adopting the method previously mentioned, If time permits,
shift the extractor,

. 2. If the firing-p^in fails to act, the.cartriclges will pass through
the mechanlsm unnreo'

3. If the extractor and firing-pin both fail, a loaded cartridge
s'ill be left in the chamber, and the point of the bullet of the next
cartridge will take against its base'

The firing should stop and the hopper should be removed, The
loaded cartiidge should-be driven baik wil h the cleaning rod, care
being taken that it is not driven hard against the breech-plng,

. The firing maybe,continrredwith the other barrels, using a
hopper with one empty column'

Whenever a iam occurs in consequence of a loaded, caitridge
rerrrainina in a-barrel, the corresponding column of the hbppir
,h,,'rld. be-left empty,^unless there is time to rectify tLe defeCt-by
retrl0vlnE tlre caus-a oI lallure, I

4-BA.Rn,Er,, MARK rrr. I33

IxsrnucrroNs FoR MouNTrNe rnn GUN aND FoR Tarrxc
rr ro PrEcDS.

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

Uone.
fo nxount the cone,-Screw home as .tightly as possible the

pivot-bolt nut and check nut untlerneath the cono I then place the
cone, and screw tight all nuts and screws along the base angle-
iron; tighten down all pivot screws with screw-driver,

Crosshead.
To mount the crosshead,-Place the crosshead on the pivot, put

washer on the pivot-bolt, and screw down the upper pivot-bolt
nut as tightlv a-s possiblu'; ease the check nuts ori ihe 

^elevating

pivot scibws; see that these pivot screws ale screwed homo so
that the elevi,ting screws &re s[eady; then tighten check nuts. If
the trainlng spindle is not fixed, p-laiethe wormin its position, with
the keywair ripwards; then puth th.e spindle home with the key
upwards; fix the collar with taper pin.-To 

tnount the gun.-Ralse trunnion caps, run down the outer
elevating screw is far as it wjII go, and the inuer elevating screw
until th6 arrowhead on de threads meets the arrowhead on the
uoper surface of the hand-wheel collar, place the gun with the
triinnions in their bearingsl clo"e the caps and fix thern by tJre
kevs : fit the eve of the lnner elevatinE screw to the hole in the
frame. and screw home theelevating-pin-. lf tbe hand lever is not
fitted bn the gun, put it on the loweiend of the axis pin; drive in
taper pin and put in split pin.

To disirount the gun crosshead and cone, proceed in the reverse
w a Y . -

Io q'ernoaebreeclt-ytlugs,-IJ.irst remove the extractors, then un'
screw the Dlues.

To replaVe ibreech-plug,*Screw it in, and rvhen home replace
the extiactor: it then seives to prevent the plug from unscrerr ing.

To rernouetitebarcel,*-Take oit the bolts in t[e front crosspiece I
slip the front crosspiece forwards ofi the muzzles. l'he barrele
cai be unscrewetl as soon as the front crosspiece is removed.

To rentoae the reat' ct'ossp'iece.-Dismount-the mechanism, drive
out the cotters. and pull out to the rear,

Td renzot:e ihe ceitre crossniece,-Dismount the mechanisml
remove the barrels and the rear crosspiecel push the rearends of
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the frame outwards ivith the knees until the centre crosspiece ean
be taken out of ito sockets, then pull it out to the re:rr.

?o replace barrels, rear'crossplece, antl centre crosspiece'-Pro-
ceed in the reverse way,

!'o t.st st,rines.-T[e snrinss in the gun should be tested at
fixad inter rjals, ind re-set ii req-ui red, "r replaced by spare s prings.
The exlractor-sDrins is tested bv ascertaining that the extractor
hook rvill stand S lb"s. pull outwirds before it can be moved, and
that the firinq-pin when out has to be pushed bv 2 lbs. before it
recedes, Tho"tumbler.spring should be sttong erioughto necessi-
tate a puII of 16 lbs. to the right before it can be moved.

The test for the trisEer-comb sprinE is 4 lbs.
Accuracu,-The rne],"n absolute deviation at 300 yards is about

5'3 inches.
Wnrenrs AND DrI'IENSTbNS'.

lVeight  of  gun . .
, ,  m o u n r l n g . . . ,
,, nopper, emply

Total  weight . . .
Barrels, nirmber

, ,  cal lbre

. ,  length,  extreme - , . .1,  .  .s '  ,
,, ,; 

' 
frum base of bullet totnazzle ...

Rifiing, description
,, numbel' ol grooYes

,, twist in calibre uniform

.. lensth of
Iloi'per. number of columns .- 

,; ,, carbridges in each column '
- .  weisht  f i l led. . .

Lenrttr of Ein, action block forward ...
,: ,; aoiun block back
," tt.ii" pitot to rear o.f action block rvhen

back
Width across trrunnions
ff.ighl tto* lrottom of cone to ceutre oI trunnions

,' ,, to toP of hoPPer
Eleration
I)epression . . .
lloiion of cartridge carrier

447 ItN.

20 ,,
840 , ,

r rncn.
35'48 inches.
33'25 cal.
I{enry.
1l

f 1 turn in
1 35 inches.'31'37 

inches.
4' 1 0

48 lbs.
57'0 inches.
64'25 ,,

30'75 ,,
20'14 ,,
20'75 ,,
35- "
17'
30'
$-inch.
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DESCR,IPTION OX' I-INCH NORDENFELT GUN,

. 2.BARIIEL, MARK I'

These euns have two barrels ; their axes lie in a horizontal plane
and aie fr"allel to each other. 

- 
The breech ends are -screwed into

the centie cross-piece, the muzzles are supported by the,frolt
cross-piece, which is keyed to the frame.by the cotters'

The interior of the barrel is in all respects similar to those in
lVlark III. Nordenfelt, 4-barrel, 1-inch guns.

'Ihe frame extends some distance to the rearof the barrels, and
forms a casing in wbiclr lies the mechanism for loading, firing,
ancl extractin{ ; the casin g is c-Iosed at the top by the cover, which
is uiuoted to f,he centre crisrf iece by the joinl sirew, and fastened
bv'the cover lock, The botiom of the casing is closed partly by
tie underplate ancl partly by the breech block.

Inside the casing is ihe action block, breech block; and cartridge
c&Irler,

The breech block carries tbe firing pins ald extractors-; it is
formed of a cam-plate and two plungers; og the upper.surface of
ihe cam-plato u"e two angular studs, whilh give motion to the
cartridei carrier, and trio cocking studs, whiclr engage the
hammels and cock the pRrn. The breech block is driven backward
and forward bv the action lever' the friction roller on which runs
in a slot in the can -Plate'

The action block carries the hammers, lock springs, trigger
comb. and spring bar. It lies behind the cartridge carrier, ani
has tivo channels-. into which the plungers retire when the breech
block is drawn bickwards. When the breech block is in its most
forward oosition the action block is acted upon by the tail end of
ihl u"tioir t""u", and moved t o the right,.brinfrng the so)id ,portions
of the block to support the plungers' ancl at the same llme bnngmg
the hammers in ]ine with the firing pins'

The cartridse carrier lies immedia-tely behind tle centre cross-
oiece. it has iwo chambers or recesses, in which it receives Lhe
i'artridEes from the cover, its motion is tratrsterse, being t-akel
to the"left. as the breech block retires, to receive a supply of
cartridses. ind to *"he risht as the breech block again advances, to
b;int i-he bartridses in fine with the barrel chambers, into which
they"are pushed"by the plungers, which fill the recesses in the
cartridse carrier.

l
j
I
i
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The crosshead can be removed from the cone without taking
out the worm ancl spindle, by first taking the nub from the pivot
bolt, then turning ihe crosshead until t flat upon its edge cor'
resp-onds with a line upon the top surface of the cone ; it may then
be iifted off.

AcTIoN.
SupposinE the gun to have been fired and the handle to be at

its frili extent forward.
The motion of the lever to the rear first carries the action block

over to the left, allowing the "pring to force the trigger comb
back. the friction roller at the satrre timc passes round the curved
nart of the slot in the camplate; the taii end of the action iever'
iravins now taken the action block ful1v over, Ieaves it stationary
rvhile"the friction roller upon the foiearm of the action lever,
comins to the straieht pait of the slot, draws back the breech
block,"and with it t[e eripty cartridge cases, which fall through
ononinss in the bottom of-the cartridge carrier; the right-hancl
airgulai stud now engages a similarly-bevelled -surface upol the
carlridEe carrier andToices it over tolle lefL, rvhere it receives a
sunplv of cartridses fronr the cover,

Duiine the re"arward movement of the breech block the
hammerS have been carried back bv the cocking sturls and the
lock sprines compressed, the hamm6rs have foried the trigger
comb to th;left, in,l the spring has reLurned it to position when
ihe hammer heads were behind the studs,

The hand lever is now ht ibs rearmost position.
The motion of the hand lever now being reversed, the breech

block moves forward leaving the hammeis held by the trigg,er
comb, The left-hand stud moves the cartridge carrier over to the
risht. thus placins the cartridEes in line with the barrel chambers"
in-.-to ivhich'thev.-are pushed-bv the advancing plungers. The
friction roller n5w entdts the cuived part of theslot in camplate,
while the tail end of the action levei carries the action block to
the riEht : here the end of the trigger comb comes in contact rvith
the frimeand is forced in, reJea*ing the hammers and firing the
gun.

fssrnuctroxg FoR AnMouREBg rN Stnrppwe ano Asssrmr,rNe
GuN.

Turn back the cover, draw back the hand lever until the action
blqck is the same distance from each side of the frame, tlen with
the fingers of the left hand inserted in the trigger comb recoss,.

i

!

I
I

ft will be seen that while the breech block is in the cartridee
carrier, the c*rtridge carrier remains srutioou"y, and iti;-;;il3;
block is,nroved, vhereas rrhen the breech blocli is in the action
olock, ullq reDat ns stationary, and the cartridge carrier is moved"
.. The gun is fed from a hopper which is ,ti*"E.d l" tn" coo"" by
the hopper catch.

The liol,1'sr co-ntrins twcnty cartridges in two columns of ten
:,q91 ; 

th",*.,t.idges are.nlaced. in the.hopper.from rhe bortom, a
suoe keeltng Lhem.ln posibion whilst being carried to the gun, The
:rct or prrtLing t^he hopp_er on the gun opcns the slide, and brinss
T:.-9rtT-"*" 

ot, cartndges.over openings in the cover throug-ir
vilcn lney-tat-t to the cartridge carrier.-rtre hancl lever bv which the gun is fired has a stem and winE
wnrch pass lnto the socket of the action lever; the wing also rest"s
lf^"1^^-l1lq: 

formed.on the.boss of.the.underl,late, an-d so kee[s
f ,nc h2n' l  le \er  in posi t ion wi thour rhe aid of  p ins or  kevs.
_.Sigl t t in , t . -  The iore-s ight  i .  . lovetai lo. l  , "  dn" l ro" i  drorrp i" . " .
Theiangerr t  r ight  is  Et ie, l  * i r i i  "  Jen"" i ;onl ; i i ,  * . i  J i i , t "s  i ,  a
DracKer attached to the curer; it is graduated up to 1,900 vards.A long r.ange.sight graduated up to i,000 vards ian *l:; ["';;d:
. t l )e lar)gentsrghtsare interchangeablewith the lefb hand or spare
tangent srghts supplied with 1.0 inch 4_barrel Nordenfelt Guns.

I'ne drttl urop is so arranged that, when.the hand]e is brousht
over to the rrght, the htnd lever cannof, complete its backwird
stroke,.so that theguncannotbe cocked; neither can thecartridse
carrler lre movecl to the ]eft. The dril1 stop should alwavs be usdd
:*g-i !\9, cy",is,being fired, otherrvise tfre t -i"*Llr-*i;d fi"i;;prns-are_ trkely to beconre damaged.

",T!r-,t!ll!4,"onsists of a ]-incl steel plate, B0 inches high and
JJ lncnes. wrde ; rt !ltdes inbo grooves cut in the cap sOrrares and
crosshead of the cone-morrrrring. _ (None yet suppliriC, 7ig0.)
^^!!e - 9o,n 3-n o unlirrg consists-of ihe coie. c",idsneah,'eleiating
gear, ancl traverslnq gear.
. Th-e cone frts intolhe Service holding down ring: it is zol to
bereleased from the ring by means of thE g"" i*,"ulb.iiUv lrf o*.
wrlh the end ot_a.lvo-odenhandspike upon the )ugs upon tliecone,

the crosshead is titted to receive the trunnions ol the gun; it
also carries the elevating gear, and tt;*;;;;"d spindie ot the.
lm\-ersrng Eear.

The elevating gear consists of telescopic rieht and left hand
screws. working in a nut pivoted to the gun; it is lurnished with
& Drake.
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and the thrrmb and fingers of the right hand srasuinE the trisser
ggmb, -lifr the action blocl< srraighi uut. Dr"aw bacl the brE6ch
block fully and lift out the cartridge carrier. Lift out the breech
block; lift out the action lever, an"d the hand lever can be taken
from the gul.

. To str:,I_Actio.n Block.-Drive out the spring b+r.-with a piece oJ
hard.u'ood.and hammer, draw our the springJand hammeis, pusfi
out the tngger comb hpring and take out the trigger comb. The
tiling.pins may be pushed out of tlre hreech blod[ with the brass
wtre orllE,

,Assembling.-Reverse the above operatiols, taking care f,o put
ar f,ne pafis tn squale, &nd not to use any furce.
. Iheban'els arenot to be taken from the qun unless for the
purpose of rebrowning, or for some cause rendEring their removal
abso-tuteiy necessary,

To sLrtp the Cune. nlointing,-Take the nut from pivot bolt,
turn the traversing band wheiluntil a 6at edse at the'rear of th6
crosshead comespodds witlfa line u-pon tbe top of the cone; the
crossllead may now be litted away from the cone,

fn ,4ssembling the mounting, see that the arrows on the nut
ano erevaf,mg Bcrews cornclde.
-,foo reploce-wn Eretractor,-Take out the breech block, press on
the centre of the extractor, and take out the screw I rrud iir a new
extr&ctor and reverse the oueration.

.To replace a_Firing Pin.-Push out tbe firing pin with the brass
wrre drrtt, and rnsert a new one i it is not nece$qrlt to rerioue the
efrtrnctor to clo this, 'Ihe lug at the tail end of the exrracror
should always bear upon thd neck of the firing pin so that it
requir.es a pressure -of abont 2 lbs. on the point oflh-e firing pin to
furcs ib back into ihe brecch block. It should require fpull of
not loss than 8 lbs. to lift the hook end of the extiactor 6ff the
plunger. A verv little practice will enable the Armourer or anv
of the gun's crew to feel with the thumb that these weiEhts ar"e
correct.

. Ckan'ing Gun.-When cleaning the gun turpentine or oil is to
be used; _o_n no_acc.ount nlay emery cloth or any cutting sub-
stance be allowed. In oiling'before'assembling, rise rango-bn gil
sparingly. Oil the parts allbver, but do not pu-l enoush Io allow
it to run into drops or it will clog.
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ft is a sood plan bofore assembling the gun to, try the. parts in

tfr"i"'oUclt s;i"lq\atg, to see that thiy woikfreely;. for,instdnce,

i';'if;;;t"the"'""""ii"" without th6 breech block, the action

i,i"""ffi#h;;;i; u"tlo" t"u"" or breech- block, ,the fring pins

#il#;h;;;i;;6"4' tbe bammers without the springs, &c',

The insicle of the barrels must be kept well..oil:d; this should

f.^ioiti'J"iiv auv' 
-fi 

l. ua'.u important that the barrel chambers
ir"*r.""iit' a"-rit -"['t"igt t; th6y should be oiled immediately aftcr
the firing ceastis.

Missf res may be causecl by a weak lock-spring, or,by t}le fi-ring

ri;:ffi;;"ilitol". in ptrng".s, or ham-me-r channel's being dirty

6r ilogsed with oil. Lock springs -shoulct wetgb ll^etw('en ru ros'

;;d-itiil. iu-h"o "o-p."=t.d +f inches or when jn fi.ring position ;
before the spring bar is put into the action hlock tne sprlngs
should stand'tlrroiugh about I inch.

Whcn .f iltw the lever must be taken,fully-b-ackward artd foru ard
"" l i i - t " ' , , i ,shl  toastop.  l 'he men should be t ra inedtomakea
;itgirt i,;;?; both at tire end of the forwartl and rearward motion'
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W'rrerns exl DruuNgrons.

Weight of gun
I cone mountrng
,, ,shield
' ,  nopper

Total weight
Weiqht of hopper containing 20 crrrtridges" 

Barrele, number
. .  c t l ibre. . .
i, extreme length...

Riflins. description
,, 

"' 
No. oT grooves

,, twist uniform

. . .  180 lbs.
170 ,,

o D  r r
f ,o rr

428 ,,

,
1'0 inch.

. . .  35 ' 48  , ,

.. " HenrY"
11

a  1  + , r - h  ; h
,  r  u u l u  r r r

' ' ' I 35 inches.
Length of gun, extreme 52'75.inches'
gl{"iiiC ir&" bottom of cone to centre of barrels 16'375-^ ,,
Eiuirtior, extreme !q:
Deme*sioir 20"
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DESCR,IPTION OX' .45.INCH GATLING GUN.
DlscnrprroN or Gun.

f,ength of qun (rotal), 5l inches.
Length of 

-barrbl, 
B1:il5 inches.

Length of  r i f l ing,  28'79 incl res.
Calibre, 0'45.
Nature of riflinE, Ilenrv.
Number of gro6ves, 7. 

-

Twist of riflins, uniform.l rull
ln ZZ rnches,

\Yeight of drum, fiIled, 28 lbs.

Weight of drum, emptv,
16.E lbs.

\Yeight of bullet, 480 grains,
WeiEht of charse. 85 mains.'Iota-i.rveight oT cartridge, in.

cruotng case, I'6 ozs,
Elevation, 55".
Depression, 65'.

Sresrrxc"

- Each gtn is provided with trvo tangent sights, marked up to
2,000 yaids, and t u o {ure-*i3 ht*.

,, Tlql 1,250 yards to 1,4j0 yards, the lelt sight is obscured by
f,ne cover catch.

The main features of the gun are as follow:-
. There are 10 barrels and 10 corresponding locks. In working

ll",g.l1 the barrels.and locks revolveiog",i""i b"t, ir"espectioE
or rnn.motron,.the locks have a forward and backrvard hotion
oi Eherr own. 'l he forrvard motion places the cartridges in the
|rygls lna closes the bi.eech at the tjme of """n-di*t "?g", *bii"
tlre backward motion extracts the ernpty cartridge caies after
nrlnE.

. Tiig gu1 is loa,ded_and fired only when the barrels are in motion
:9S ]grlJ" rrght : thar is to say, r,hile the crank handle is being
worked torward.

___.Y!:,1 the gun is in actio.n there are_ always five cartridges
gorng tnrough the process of loading, and five carrridEes in d"if_
Ierent stages gl. be_ing extracted, and rhese several operirions are
:-"-1tt1l9y. while theg[1r is beirrg rvorked. . Thus, ds long as tbegun $ ted wrth cartridges. rhe several operations of loadind. firins.

i3fi,,flll*il,l'* 
are carried on auromaticaly, unifornily, anii

,. The gun is fed -by_means of a metal drum, having two studs onrrs lower paft, whlch tit into two slots un the corer. The drum
rm zr compaftrrents, with about five cartridges in each_about
-tuD rounds rn drum.

'45-rwcn GATLTiIG GIINS' l4I

To Osvrerr Srrrnr'lnss rN VIoRKTNG'

Should'the gun be founcl stifi in working, it is probably due to

one or other oT the following c&uses :-

1, Cartridses which may have some- defect,. such as large in

"n^"n"i "i* l3o thick, or body of case bulged in loading'
"-i."E;J';f;ane1 

6orred irp.. This is calsed bv wor\ingthe

n";;lh";; ""t1tiag"*, the iock snapping drives the end of the

f*k il;;i.;;;*[Et, l"'t t],to*s up i b-u'r at .entrance' This

can be removed by a burnisher' or by a' stlck ano emery'"-1. 
i"*"ffr"i"ot ir:eedom in shait. This will be obviated by easing

the cascable knob''";.-S1;;1;;;;ing 
on face of cam becoming indented'

f. ii"riti.-ii""%ilocks' Should a cariiid.ge burst at the base,

r;;";;;';iu'b" t"tii" ttt""u"rier or lock disc, and-pre-vent the

i;.";;;iil; of the lock.. In this case, the lock should be re-

moved and the Part cleaned-.*'6. -W;;;;.d'worm-wheel 
may requiro cleaning ancl oiling'

. JAMIIING OF CARTRIDGES.

Should jams occur in firing, it is due proba'bly to a bailly-
constructed or damaged cartridge.*i:d;;; 

""-*o"%t tt"t.*e m'ish-ap-s- may arise from a, -missfire,
,rf,#iiif." Et" b" u""y fou), the bullet may rcmain in thebarrel

;h;';;;;tiliae" cu..i i. exiracted, so that the.succeeding car-
i"ii;;;niiit;"'ptu""d inits pro.pei.positior' In this case, th,e
i.,iir?i irr""r,i be'driven out oi the b-arrel from the muzzle with

a cleaning rod.-;";;hE"-;;;*e 
of jam is due to a-cartridge s.plitting in firing'

and leaving on extraction a portion ln the lla,r'rel'. rnls rs easlly

;;;;;;d'b? it " J"u"ing-.od-a steel rod, split at one end'' "Sfr'"r]ra 
J :r- occ"i *"bich ca nnot be remedied immediately., the

loct belongitg to the barrel where the jam has occurred,shonld be

removed, ind-the 6"ing may then go on \vlth nlile lJarrels'

GsNPnar, Drnecrrotls'

Before men are allowecl to 6re the.-Ga-t1ing gun rapidly' they

.hilI,i ; ;';;f "1 iv u"a tft"to"g'h1v J rille'l. to 
"i 

tE use, in d 
-sh 

ou I il

i*"""irrirJli-t"c1iivl"s *"v diigfit impediment to a steadv and

continuous fire.=N;";;;il;;ld on any account get in front of the gun when in

o.[iott, *h"th." loaded irr unloaded'
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Neuss on plnrs,

The. guq is.surrounded by a gun-metal casing, which has the
trunnions in ^the centre, a couerTor cartridge ""i"iu* oo top. and
brackets tor tore-slghts.and elev-ating arc. A circular disc iloses
[ne rront, and a cascable plabe closes the rear, of the casing,

The followingarethe parts working from the mnzzle:-
1. Ifain Shaft.-Passes through whole length of casing.

_ 2. Front Disc.-Closes the fr:ont part of"casing. 
-if,'has 

tenl:...............�roles-into which the m.uzzles tightly-ht The cyliidrical p*t ;l
disc 6ts over, and is keyed to m-ain shaft.

3-, Front Collar.-Is- in rear-of, and close to, front disc, and
llsis$ fo,puqport,front end of barrels by means oi ten-'stotsl
1n wnrch tne barrels rest.

4_. $,gar Collar.-fs similar to {ront coliar, and supports rear
end of barrels close to rear disc.

5. Rear Disc.-Rear end of barrels fit into this itisc.
. 6. Cartridge Carrier,-Is immediatelv in rear of rear disc, It
Jras ten slots Ior camying rhe carrr.idges, and is supported in front
by-the rear disc and in thc rear by the lock disc. ihere is also a
hole,running horizontally. rhroulh it for the steacly-pil;;;i.h
asslsts to keep it steadv while it is revolvinE.
. Z. I,.otk Disc.-Supporrls front of tocks b1y means of ten holes,
in wnrcn t_noy work. It also supports rear part of cartridEe
carrrer, and carries the steady-pin, which passes through carriir
and rear disc.
.8., Lock_Collar.-The cylindrical part of this is keyed to main

stlatt. [t has ten slots with projections, into which tlie grooves of
locks f t. This_prevents theloci<s from-falling out in "e?oiving.--
- 9., Cascable Plate,-The cylindrical part ofihis plate passes on,
blt it is.not 6xed to, rhe main shaft, aid ca"rie" oiili".ipnerDart"-tqe gq4e piece," on rhich the lock rests on enrering. 

-The"i-

oJ the-plate has six interrupted threads, which fit into six similar
threads, on,the.rear part of^^gun casing, and is secured by being
turnecl to the riEht about 30".
. 10. Cascable eollar.-fs a small collar which fits on main shaft
in rear of cascable_pJate, It has several small slots-in tire-rsar
paro.

..11, Cascable Knob,-This knob is threadgd, screws on main
shaft, anct carries a spring catch bv which it is secured to the
cullar. It also adiusts the main shaft.

\Yorm-wheel.-Has a featherway, and fits on mainshaft. -
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Worm.-Ilas a featherway, fits on crank shaft, and gears into
worm-whgel.

Crank Shaft.-Passes through bracket of cascable plate and
worm.''-Co"tins-"u-.-This 

is a steel cam, slotted away at the front
nart. that- takes []re rear end of needle (preventing it from being
bushecl forrva"d wiih the luck, thus compressing the spring)'
i"hich is relpased by the tinre the lock is in front of the steel
seating, and fires the gun.

Safe'ty Bolt.--Ts an- arrang,ement by .means of which the
cockine"-cam is drawn back, thus prevcnting l,he springs from
being ciompreosed and 1,he gun being fired.--Ca1n 

1ta"ge1.-This can -ls made-of gun'm.etal, a,nd tightlyfits
inside tire {uir casing.- .It.ha' two steel seatings ; also tw.o sqiral
slots. bv m6ans of rv;hich the locks are pushecl forward or back as
the rirain shaft is revolved.- 

Cou"". -fs made of gtn-metal, and hinged.to the.frame. The
onoosite end is secured"to the frame by a catch. On its under side
aid trvo unloading strips, which rest on the solid part of the cart-
iidge carrier: the-se take against the body of-lhe empty carriages,
forcing them upward and out oI the gun. Ine cover al$o carrles
a stoD for the drum catch.-' 

lVoir.-The cover has also four ribs on its under side for the
same puTpose.

Streirgthening Piece.-A. piece of -gun-metal, with four- ribs,
*hi"h u-u=. betrieen the projections of cartridge carrier and keeps
it firm while firing.

Eleaati'ng Gear (Fricti'onal)'
Wheel.
Soindle.-Ilas a feather, which fits into wonn''Worm.-fs 

in two parts, a,nd has a featherway.
Wi*-wheel.-Is toned out on its irside part for taking the

cone.
Adjusl,ing and Check Nuts.-On e-nd of spindle.. .
Shitt.-ftt" shaft passes through from right to left, anrl carries

thJ clamp-wheel, sieel washei, worm-wheel, cone, pinion,
cvlinder. and nut."Arc.-Marked 

in deg,, 55" elevation, 65o depression'
Stops.
lJrake.
Crossheacl with trunnion caps and keys'
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Trauersing Gear.
Traversins Plate.
Wheel.-Same as for elevatine.
Spindle.- Same as for elevatiig.
Worm,*Same as for eler.ntinEi
Worm-rack.
Stops.-Same as for elevatinE,
Adjusting and Ch^eck Nrrts.-lSame as for elevating.
rtra Ke. -Jame as tor elevatus.

. - Fedestal.-' 
Norn,-On the clamp.wheel being settaut, the rvasher is .forced

?.T?t]]$ lr-,.q worm-wheel, rv h ich in its turn is forcerl on to the cone,
tlgh-tty titting it, 'I-he cone. being a fivLure orr the shaft, causesthe
.shaft to revol'ie I that in its turn drives the pinion which rvorks
tne elevatlnE alc.

Snrnrrxc Locxs,
Turn the crank handle backwartl until the number of lock

requiredto be shifted.is in-lin-c_with the mark on casing; then
take out-button, drarv out"the_lock, and phce in *pa"* oriir, look.
ing out that the grooves oI lock take in projectioni of lock 6ollar;
lnen ptaee rn button, and 1,ry action.

Surnt Ixrnacnons,

- Remov_e the lock, raise the studs of extractor from the lockr
then pxsh extractor forward until clear of the flanges on lock,
f,nen ptace spare extrrctor.

Sgrlr Nnror,s on SpnrNe.
Remove-the lock, unscrelv keep-screw, then shift needle orspring

as reouired.- 
DrsuouNr rnn GuN.

Remove tJre locks., cascable knob. and col)ar, cmnk.shaft worm,
worm-wieel, c.ascable_ plate. safety bolt; drive out pin, and
remove lock collar, slide ofi jock diicq, d1;r. out large cdm(with
wooct), reTove cartridge carr.ier, then dratv out f"rom niuzzle
end them_arn shaft, barrels, and discs; drive out pin, and remove,
main shatt ; remove barrels from discs andcollard.

. To Rtuou\.r.

..Place the numbers of barrels in line with the numbers on rear
disc, then proceed reverse way to dismountinC. 

-- ----
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MAGAZINES.

PART III.

t4.5

A M M U I { I ? I O N .

MAGAZINES.

Mag azi,nes.-Iron ships' magazines, with their hancling-rooms
and light-rooms, are built as an iron tank or water-tight compart-
ment of *r-inch iron plates, stiffened with angle irons and lined
inside widh two thiclinesses of teak evervwhef'e; the first linine
nearest the iron is 1] inches thick, and ihe sec"nd f-inch at th-e
sides and crown. The flat is 2 inches and 1 inch iespectivelv.
The first lining is secured to wood quartering attached t,; the badk
of the angle irons, from 3 to 4 inchcs frorn-the iron plates, so as
to leave an air-tight space between the wood and ir-on, which is
sometimes fiIled with fre-proof cement. The joints of the first
lining are tongued and g'rooved (iron-tongued), the secr'nd plain
jointi breaking the joiuti of the fi.rst.

Eand,ing-room.-The handing-room shoulC be inside the iron
tank, and partitioned ofi by a bulkhead of 2-rl-inch teak, Iined on
eacli'side tith teak planksl all fastenings to-be of copper. The
doors should be 3 iirehes tbick, and liied with copfe-r, and to
open outwarcl from the rnagazine. Holes are made in the doors
to pass the cases through. They shorlld be once and a-half the
diameterof the bore of the largest gun in the ship. All cartridge-
cases, tackies, and screens are kept in the handing-room.

Precautiorts nec*sarg in a Jl[agazine on Going into Action.-
Open the scuttles and let down the pockets, pass the cases frour
the " ready " rack, pass in the empty cartlidge-cases, loosen the



F
i

h

146 MAGAZTNIs.

lid of the powder-cases I magazine screens to be hung round the
hatchways, See the leaden f,oors of the hrndinq-room"s sprinkled
rvith water, rvhich is supplied frcim a tank fitted there. Magazine
men will ahvays wear the shoes provided for them, and kept in
tne rnagaztnes.

- Fktod,ing 0'ocl"'s.-Ail magazine flooding cocks are kept locked;
keys in charge of commanding ofrcer.

" Cerberus.'
X'ORE MAGAZINE

Wi! stow 135 full charges on Port side, and 153 reduced charges
on Starboard side. The LiEht-roorns are at each end.

A}-TER I,{AGAZINE

WilI stow 84 fulI charges on Starboard side, and 84 reduced
charges on Port ride. The J,ight-r'ooms are al, each end.

The charges are placed in zinc cylinders, which are stowed one
over the otber on permanent platforrns fitted in the bays and
stacks so as to divide the rveight. Yoice-tubes are led to the
magazines for comrnunicating oiders to the mlgazine men from
theJore and after part o[ batiery declc,

"Victoria and Albert."
I'ORE MAGAZINT

Magazine.-The fore rnagazine is built of wood, and is a water-
tight compartment, in direct conrnnnication with the upper deck
aid magaZine door below, When the magazine door is-o-pened, a
fearnought screen is fittecl to cover tbe habch on the upper deck.
througlr wlich the supply of powder is received, the iloor being
kent closed.

Lirlhtino.-The light-rooms are placed in the fore comparrmeno
(lorver dcck), and.are outside the magazine. giving lighf through
a bull s-eye into the l,assage oI the magazine,

i^
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tr'trooding.-The flooding arrangement is from a sea-cock to the
bottom of the magazine, through a stop-cock worked from the
uDDer deck,'Ventilation,-The 

magazine is ventilated from the upper deck,
the ventilators being fit-ted with one or two diaphragris of wire-
ga)Jze, to prevent fire from passing down." 

Stowage-.-In this magazine ar"o stowed the charges for the
S-inch gun, 50 Ilull and 50 Reduced, and bursting charges for all
shell.

AFTER MAGAZINE.
Magazine.-The after magazine is construqted on the same

principle as the fore magazine.- 
Lighting.-The light-box is placed outside, and lit from the

engine-room.
Flood,ing.-Ls in the fore magazine, but worked from the

englne-room,
Ventdl,ation,-As in the fore masazine.
Stouaga-In this magazine are stowed the charges for 6-inch

gun, 50 Full and 50 Redirced.
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SITELL.B,OOMS.

SHELL,-R00MS.
Shell-rooms are constructed on the same principle as magazines,

and are also flooded in the same wav. Voice-tubes are led to the
shell-rooms for communicating orders; they are close to the voice-
tubes of the magazine.

The shells are stowed on billets of wood, hollowed out slightly
for a projectile, this being used to separate them from each other,
so as to pass the slings round them for raising.

" Cerberus."
The shells are transported from the bavs to the hatch by moans

of a rail overhead, fitted with a travelling purchase, and from
the tratch to turret by a hand-winch, which is fitted with chain
purcnase.- 

The first supplv of shell taken from the shell-room is frorn the
"readv" rack. immediatelv under the hatch: thev aro stored
heads uo. witli slinEs on reddv for hoistins,

"Man and arm b"oat" gear'is stowed iii tbe shell-rooms; also
fuzes, fuze implements, metal-lined cases containing fire-works,
and life-buoy portfires.

The fore shell-room stows 194 projectiles, fuzes,^ and fireworks,
The after shell-room will hold 167 projectiles,

"victoria" and ((Albert."

X'ORE SEELL-ROOM.

Shel,l,-room,*The shell are supplied to the hatch by means of
tackles and a travelling purchase, and from thence to the gun by
the she11-whip.

Lighti,ng.-The sholl-room is lighted from a light-box placed
outside.

)':
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Flooding,-The shell-room is flooded from the sea-cock as the
fore magazine, and is worked from the upper deck,

Stouage.-160 projectiles for S-inch frin, viz.:-Palliser, 45;
common, 30; shrapnel, 10; segment, 10; caso shot, 5.

AFTER SHELL.R,OOM.
Shel,l-roorn.-The shell are supplied to the upper deck by means

of an iron davit and tackle.
Itightdng.-As in the fore shell-room.
Ilood,ing.-The sheil-room being in the same compartment as

the aftermagazine,is not fitted r;ith separate floodiig an&nge-
ment.

Stowage.-l0o projectiles lor 6-inch gun, viz.:-Palliser, 40;
common, 40; shrapnel, 10; segment,5; Case shot, 5,

SMALL-ARM MAGAZINES,
'Crnlanus."

Magazine.-The machine-gun and small-arm magazine is the
starboard side of fore-steerage.

Lishtin*-The liEht-box ii placed in lisht-room passrse.
Fkoding,-It is fl"ooded frorir the upper"decl<.
Stowage.-Tt contains all ammunition for 6-pr. Nordenfelt

Quick-fiiing guns, l-inch Nordenfelts, M.-II. rifles'and pistols.
o' Vtcronre aND ALBERT."

Sm,all-arm Mcr,gazine,-Is practically part of the fore shell.
room.

Floodi,no.-Tl is flooded from the fore shell-room.
Stowaqe.-It contains all ammunition for 1-inch Nordenfelt

guns, M.-I[, rifles and pistols. There is also a fuze locker
containing fuzes and fireworks.
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MANUFACTURE OF PROJECTILES.

I
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PR,OJECTILES X'OR M.I,.R. GUNS._(STUDDED
PROJECTILES.)

Per,r,rsnn Snor,

These nroiectiles are speciallv intended for the penetration of
wrought-iron and steel p-late., *hich offer a great resistance to
the p'assage of the shot, 

- 
In 5rder that the grtatest penetration

shorild be obtained from the proiectile, it is necessary that its
construction should be strong,-its-head 6f the best form suited to
Denetration. and the metal h-#d and unyielding, It is essential
that the shdt should not set-up or bulfe, and-that none of the
work should be wastetl in heating it.

trt'on.-Dlfrerent mixtures of Ridsdale and Cwmbran iron have
been used in cornbination with about 20 per cent. of store scrap-
iron for manufacturing these proj.ectiles, and since,l 874. projectiles
have been cast ot uon consrsttng or ot(l gun ano snell lron.:

Casting.-The proiectiles are cast head downwards, so as to
insure densitv anii soundness in the head, The head is cast in an
ilon chill or rirould, in which, by virtue of the conductilg power -of
the meta,l. the moiien mass is iapidiv solidified, and all, or nearly
all, the caibon remains chemicallv combineil with the iron, so that
th6 head is composed of white 

-iron. 
The iron thus rendered

white possesses'generallv the qualities of ordirtarywhite iron;
that is,'intense hi,rdness 

"and 
crushing strength and considerable

brittleness,
It is necessarv for the bodv of the proiectile to have a hard un-

vieldinq metal. thoueh not riuite so hard as, and more tenacious
ihan, t[e head. If the body rvas of soft metal, while the head

a
i

*
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was hard, there rvould be considerable loss df power on impact,
owingto the setting-up of the soft metal This pioint is gained
by caisting the bodi-es in sard, sand being a bad'conductoi; the
bodies have time to cool gradually, and tho carbon in the iron has
time to partly separate in a free condition. Ixtractor-holes and
stud-holes are formed at the same time,

Core.--{he core is formed on a hollow snindle. to allow for the
escape of gas. The core-box in which it is formed is divided
verticallv into tu'o parts, which can be opened or closed as re-
quired. 

" 
The spindli has a cast-iron ring fi'xed to its base, having

iertical groov6s and also horizontal Jteps running round its
exterior, in order to unite it firmly with the metal of the projec-
tile in casting. At the base of the spindle and below the cast-
iron ring is piaced a sand and coal-dust ring, which {orms an
undercut rec-ess between the cast-iron rinq aid the base of the
projectile, When the core is finished, the box is drawn asunder
and the core removed, The projectiles remain in the mould
until they are sufficiently set, for about an hour. When the
projectiles are sufficiently cooled the core is scraped out, and
i.hiie hot they are lacqueied internally, and are te'sted by watef
pressure of 1001bs. to the square inch, and tbe bases are carefuily
irammered all over with shirp-pointed hammers to detect fla.ws. 

"

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

The cast-iron bush is tapped in the base for the gas-check
plug or base-plug; the studs- are then pressed in one at a time,
turned and planed to correspond with the rifling. . A lead ring
is hammered-in, sealing the Junction of the busE and bodv, th-e
studstrimmed'6y hand, and the interior cleaned out; th6'gas-
check or base-phig (smeared with equal parts of cocoa+irt oii 

"and

ground chalk), w[ich is not interchangeable, is scre'wed in,
X'inally, the projectiles are gauged and examined.
Marks,-On the base of a projectile will be found "Palliser

Shot," also the calibre of the gun, and if there are two guns of the
same calibre the weight of the gun is added, the month and date
of casting. Also the Roman numeral and nature of iron employed;
the month antl year will be found on one of the rear studs, and
also a 1 andthe numeral. The general form of chilled projectiles
are from 2 to 2j caiibres in length, their heads struck with a radius
oI 1| diameters

.;<i1i..
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CouuoN Ssrll,
Jron.-The q_uality of the iron mainly depends on the auantitvano conolllon ot the carbon alsociated with it, The various ini_purities, 

luch .aq sulphur, silicon, phospf,";", &;.; *li"t- *"

iilf lfi#ii."d?-',Lrli*;1ll".ilii#,,"]iff l.":l[iH'"ot:r"S:ltl::
the cuke which is used for tuet is n6t.iree irii, ii. 

-"p'h,,*poo.r.

F said not to be so injurious, a."a fucr"ases-itr'f"Jifrifit'y *ra

#n;';i:':1Y:"u"m"'TiHili::iHii"""gti;'"c"it.ii."' Ihe 
metal employed is melted in cupola furnaces.

**1,',ii3 
""Tj."T 

;f5?#,+ ,r 
cwt. oii cr,"iu l. "."d to 10 cwt. of

;;;^iffi , tLlir,'tf ,ilifiiS li"l?rff fSffi nit J1," #.:;":l'j
,"ff:"3J*{;H"_iffitfJffT+ is sa]ld and coal-dusr, brought
il j';,Fifi ffi ;:: T;ilt :""#i1t3, xiTh :""d and burnr sand

tne sner are cast base down, as most strength is requirecl thereto resist the shock of discharge,

,n9 fif;;f,1T";i"^,tij1"f 
in cast-iron b.oxes, which represenrs

shrin-<ing or the merar.,'d,l-i"J.%11.*Li*:lT"*:*rlf ,l};
ifff."t""i;rj#3.";?f"tf"::i:i pels of wood o. c,st-i'"on "ing", wii!

$,";+ltt*l""::'{,"T[i;:'ff?i*+:"f rTiTJ"il;,f 3?:lx"';i{
fl{.!iil'.�,f, 'J#f ""'i"io""3iil,i*i:.rd;}.u',1,t}-"r"""*#$;l
t r imming.

,yk;t Tk;T!A'"\'Li:: ;$"'.::-"rs,1'"',|?Jf,:i""i-,?f, gln;"1.1$
oul to prop.gr size, tappe<i, an4 has *,""""."d srloul ;"t ut tL"

iJl'ffi rT* flJ:.T;:? l,1l -'i^t*: '"'"*i"i iil ̂ i"i "i"l"tlii
n'gj:f$l*f::ffi .:d'&b1"Jru::-i$o%3il?;..,*n'i"'tfit

Ertractor_ Eoles.*The extractor.holes in the-head are bored,and the body, if too large, g.o""d ao;; by g.ini#;it#r"_.
Stud Eoles are bored one at a time, ,:#$;:"*:
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-Lacquering,-The, lacquer consists of resin. spanisl browr,
plaster of paris, and curpentine, is porrred in ho[ (a sun-metai
Lush being screwed into the fuze-hule to prevent th-e lacouer
filling_up 

-the 
threads of the proper bush), and imrlediaielv

poured out aqain.- 
Stads,-Th'e zun-ruetal or copper studs are pressed in: thev

have a concave-hoilow in the lower oart. which causes tlrem tir
expand into the undercut holes. Tie siuds are turned down to
project the required distance {rom the shell, then planed, the
loading and driving side to fit the riflins, Lastlv. ali studs are
EIed.  i r immed by'hand, and the I ' r6 ject i le is  weighed and
gauged.

Markino.-The shell is stamped and painted black. on the
bodythe letters R, rlr L.; also the numeralwill be found above
one of the front studs in all calibres above the 64-pr. inclusive;
and upon 7-iuch and upwards a X, to indicate the studshave been
planed as well as turned.- 

.The gen-eral form of common shell is about 3 calibres in length,
with ogival head, li diameters rarlius, for studded projectilesl .

SnnepNor, Srlpr,l.

rf
.i

;ft

;T{i!
' i i

t1
Castin11.-Ihe method of casting the bodv is similar in mosi

respects to i;hat given for common shell Th-e mould and cors for
the bodv are tho same, except that as the bodv consists of a
cylinder open atthe top and closed only at the boftom, the top uf
the core is so lormed ad to fit without ieaving anv space betveen
it and the top of the mould.

The shell consists of a hollow bodv of cast-iron, with a head
made of elm, covered rvith a light shell of Bessemer metal. The
body is v'eakened internally by six longitudinal gruoves runninE
down the entire lenEth of tne interior. 

'Tbe 
base"is formed intoi,

chamber to contain the burstins charse, Over the mouth of the
powder-ctramber rests a disc of iron oi'diaphragm, The diaphragm
is -pierced inthe centre, and partly tappeil to irke a wrou$ht-iion
tube, which is screwed into it. This tube is tapped at the Eop ro
take a Eun-rnetal primer. used to assist in carrvine rhe frash oi the
fuze to'ihe burstiirg charge in the chamber. 

" 
Oi the tliaphragm

are placed sandshot, wbich are fixed by resin being run in among
!hem, brorvn paper being lnid round the inside of the shell. Ovei
#he shot and iesin is placed a kamptulicon disc. 'l'he wood hsad
ii bored out to contain a tin strcket-. fittins round the iron tube of
the body, and holdinga sun.metal bush oT G.S. gauge.



-
I

Fl

F.
i . "

MANI'I'ACTUX,E OT' IJX,OJECTILI)S.

STUDLESS PROJICTILES.

PROJTCTILES T'OR, B.L. GUNS,
CAST-IRON PROJICTII,ES.

The projectiles. for the -Tew breechJoading guns on the inter_
rupted screw system are distinguished trom'ih? ota patiern teaa_
coat_ed one,q by the term B,L., the latter being knowii as R,B.L.coated ones

, Studless projectiles are manufactured in the same way as the
studd.ed p^rojectiles. except having no studsl and the baseiinstead
otberngflat, rs.roun'led axd c&st with undercut flutings. The
fiutings somervhat rescmblo .a, raised pattern 6f flu-ted and
truncated r.illorv ieaves rvith sharp edges, the leaves pointing io
ll.,",T"ll, and intercepted.by. !wb, uirdercut "ingq,'*e"uffi io
sf,ill bebrer.aftach -the ga_s-check to the projectile. The beads are
s[ruck wltn a rudlus of 2 drameters; the_y are rnarked on the
base thus, "R. A L. 10in.," and date-of caitins.

ated one,q by_the te|{n B.L., the latter being knowii u* A.S.L.
_Lne prolectiles t9I lJ.1,, guns, except case shot, are struck with
ra(lrus ol two calrbres.

t

,,|oJ,ittp" 
is imprrted,by means of a driving_band of copper

slgnuy la,rger tnan.Lhe bore of. the gun, so tLa.r jt is compresied
rnto the grooves as the projecti le moves through the bore'of the
guni

,_llii-,_!ll{ 
h driven into.a groove near tletrase of ihe projectile,

a radius of two calibres.

by hydraulic prebsurer while runninE in a lathe.,ryuLautlc ptessurer wnile runnlnE tn a lathe.
-Base plugs of lead are used fo_r all B.L. shell, having a hole in.  D4!c pru5s ur reau afe useo IOI ai l  b.L. snel l ,  navlng a hr) le ln

the base to seal the joiqt yl1e4 the bas_e plug is screwed in; when
hammered out, ihej'fit tighuy i"to tt J""-a""-"";;;.;i;'fi;
oase oI ilte sne[.

,, AII B.L-.projectiles have the calibre of the gun and mark of
[ne pro]ectrle on ille llase.

AU B.L, shell for 6in. and upwards have a hole in ihe ha.se c.clu iJ.L, shell for 6in. and upwards have a hole in the base ae
well as in the head; this -enables the turning and fittinE io befitting to be
.done more easily, and also ailows f; Eiii;F trre"shlliirom ttre
base, the joint bdiirg sealed bv the lead dis;l 

- ---'""'--'

In all B,L. common shell the interior of the walls is verv
f,eg,lV narallel to. the walls of the e_xterior, with only a sligh"t
t-hickening toward the base, the walls beini of the imurmum
tlicknesslo withstand the shockof aisct r"""i
. All B.L. shell (common) of 6in. and up#ards have their burst-
rng charges in bags, and are filled tlrrough the base.
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The construction of cast-iron projectiies for B.L. zuns is similar
to that alread.y described for l\1.L,-Euns,

Cas! Shot.-Case shot for B.L, guis are similar in construction
toM.L., but have studs on thebas-e. The latestpattern have the
bottom made of a disc of copper projecting ovelr the sides; this
acts as a driving band in the gun.

STEEL "ROJECTII,ES.

Cast steel shell are norv manufactured ior all B.L. suns of 6in,
and upwartJ, and for lighter natures forged steel is ui6d,

The manufacture is as foilows:-

Comtnom Shell,.
The cores of all steel shell are now made up of hay-band, wouncl

round the sqindle and covered rvith loam unlil it iJ brougirt up to
the proller size and shape, dressed, baked, &c.
., The n'rought-iron bush'for lifting hole'is cast with the shell ;
the moulds are made one dav, nlaied in an oven. and used nexi
day- Allth_ese shell are casl'pioint downwards, and tle rnould
made much longer thln required so as to insure the purest metal
for the shell.

After the moulds are prepared thev are placed in a circular nit.
Afew minutes befiore tlie metal is ready a quantitv of silicoi is
thrown in; ancl when quite ready, the" met'al is diawn from the
furnace jnto a large ladle holding about 4 tons, lt is then lifted
by,,a,hyd,raulic crane a-nd place-d over each mould; an opening
called a shutter in the bottom allows the steel to run into the
mou_lds, -each sheil is allowed to cool and then trlken out <if the
moulcl, the cleacJ head is cut ofi, the shell is then annealed in an
oven, and finished by fitting the base piece, bush, &c., ground,
lacqrrered, and nrarkid.

Chitted, Shot.

- The steel chilled shot are allowed to cool in sand pits. so that
the whole of the shot may cool together. These Jhoi'are also
cast solid; before cooling, 

-a 
hole is.punched in the base of the

-shot,_about one-third its dianreter in -ize, and trvo-thirds its
length; it is then re-heated and forged, ftnallv it is hefted a third
time, and tempered with warer.

Afjer tempming, the shot is so haril that a new file produces
no eIIect upon it. Tempcring the projectile is done bv placins
it on a revolving platform, when it is taken from th6 furnacel

:
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on its base, A fountain of cold water flowinE up into the
interior, a jet of c_o1d water is turned on the head'eveiv nowand
then; the process lasts about half-an-hour.

The core is bored out after temperins.
The tests :-Mechanical strain,-8O toirs per square inch.

Elesticity, 7 to 11 per cent.'
Shrapnel, Shell,.

. Shrapnel shell a1s made to carry_thebursterintheheacl; the
body is cast without a bottom, whiih is attached, ufte" the ih"ti
is built llp., !y r,jos_to the l5ody. The ;t[;;i-it "'rru.*tin"
cha,rge.slrghtlv.checks the velocity of the builets, and actini
through them blows.oft the base of the shell. The bodv thei
slides over them and drops to the groSnd or in the water, the
buLlets contrnuing the,ir. c-qurse u'it! very slightly reduced
verocrry. Dr€el snrapnet shells are not intended to burst.

DISTINGUISHING MAR,KS ON PROJTCTILES.
4_ll shrapnel shell will be painted with a red tip 1-inch deen.
Atl steel shot will have 

-a 
white b;"4 ;-il"i, *iit"- piiiilA

round the head.
AII steel common shell a-re diftinguished by a white ring,

painted, round the, head, mid_w-g,y between tho sihoulder and th%
Iuze-nole, ancl on the base as tollows:-

15

S 5 2 A

8'
Date of castins. in middle.
Tnitial of foreman in charge of steel furnace, on left,
Second cast fronr A furnade. on riEht.

,.In,the case.of steel.slrrapnel, the white band will be imme_
oratelv below tne red tlll.
, C.S.-will be stampedbn the base of cast-steel, and tr'.S. on the
Dase ot torged stee-t protectl-tes.
_ All 6lled'shell wili have a red band J-inch wirle painted rouncl

the hea$; irl the _case,of steel shell this- band *itt t'" immeaiai"jy
below the-rvh_ite b_a!d, and in the case of cast-ilon *h"ap"et, iiil
lr_and will be ,1-inch below the red tip; they are also mariied'with
the date of fill ing, ani at slatious whictr tthve nio""g.u-. it i. to
0e parnted on f,ne shelt.
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n'illed shell will be marked with the word ,,bag,,,if a bag is
u_se4 fur the. bursting charge, and a red disc I -inch 

'in 
dianrete"r if

shalloon lirimers have been used, and rvith the letter P if filled
with pebble and fine qrain mixture.

Thi c-olour of- the plint will be red on a black ground and black
on a rect Eround,

Pal l isei  shot  ( former lys j re l l )  shich have beerrrveighted upwith
sand. rvill hai'e the letter W stencilled on thern in"white on the
head, and also stamued on the base-r,lue.

Shells which are to be used foir fractice will [,e marked" Practicc."
Shells which have been emptied will be rnarked on the head

with the letter IX in red naint.
Shells filled with watei should have the plugs fiIIed with white

lead.
- Segment sheli have a l-inch white band immediately below

the tread.

INSTRUCTIONS T'OR X'ILLING SIIELL.
The,following instructions for filling shell apply in all cases,

WItn C-frese exceDtlons :  -

1, Common shell for B,L. guns are filled from the base or
fuze-hole as supplied. All others are fi1led tlirough the
luze-hole In the usual  manner.

2. ̂ No [ags are used in filling shel]s for the 12]-pr. and
9-pr. B.L.

Couuox Snnr,l.
The shell is to be piaced rrpon its point, which mavbe inserted

in a block of wooC hollowed Tor the purpole, or in an-v convenient
place to steady it, No special p,attern bf block is riecessary; it
can be provided on_ the stror, an-d the rece*s cut by anv carpeirfer.'Io remove tLe plug, tlie shell is ro be held firnrtv"bv one man
while another_applies the removing wrench to r,he plug, and
unscrews it. Place the fiIling-rod in the bag, and foldihdiatter
round the rod; insert it through the plue-hol;. takins care not to
force the end of the rod throufh the bottom of the ba?: carefullv
push in the bag.until the neck only is in the plug-hoiei a porrio;
being.kept out_side, as-the whole l:ag must not be allowed-to slip
int-o the shell during the operation o-f filling; then withdraw thb
rod, ald insert the funnel in the neck of the bag, pressing the
funnel well down into the plug-hole ; pass the fil"lirig-rod ilown
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through the funnel, and gradually pour in trvo orthree pounds of
powder ; . take out the funnel and rod, lift up the bag, and jerk it,
so as to "set " the porvder well dom to the bottom, and to open
the bag. Then re-insellthe funnel and rod as before, and con-
tinue thefiIling. The filling-rod should be moved up and down
while pouringin the powdeito facilitate its passage fhrough the
funnel, the pbwder in the shell being tamped-on afthe same time.
Tbe uie of i, large mallet against, tEe sid'e of ihe shell (any piece
of vrood will answer the same purpose) rvill materially assist in
gotting the maximum amount+ of powder into the shell." 

Whdn the shell is quite full, wif,hdraw the funnel and filling-
rodo and tie the neck-of the bag with two half-hitches of twine
close to the top of the plug-hole. Cut ofi the superfluous choken
and push the neck of the bag well dorvn, and to one side of the
plug-hule:  therr  screw in the plug as required.

No preparation of the bag by pricking or otherwise is necessary.

SEGMENT SHELI,.

The operation of filling segrnent shell is the same as that
described for common shell, except that thc shell is stood on its
b:rsc, and the burster-bag and charge are inselted through the
fuze-hole. In this case care must be taken to push the choke of't)re 

bag weli clown to one side, out of the way bf the flash from
the fuze.

Suneprqnl Snnr,l.
Remove the plug fronr the fuze-hole, and, after seeing that the

Juze-hole is clear from dirt, grit, &c., insert the funnel, and pour
in the bursting charge; this must be done gradually, for if the
wliole of the powder is put in :rt once the tube mav become
choked. Shake the shell from side to side on its base until the
rvhole 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. bv meafs of .the large. diaphragm
shrapnel screvrdriver screw it tightly into the tube I then screw rn
the fuze-hole plug.

, Norn.-The bursting charge for B,L. gun shrapnel is in the
neao.

{

{

x A very much larger hursting charge can be got into any shell by
mixing F.G. rvilh the usual L.G. polder, or b)- filling vith pcbble, and the
iuterstices bet\yeen the pebbles Nith F.e. powder. Gleat care should be
exercised in the use of the fillinE-rod. 

-
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GAS-CHECKS.
Gas-checks are circular discs of copper of the same diameter as

the shell, which they are suppli:d for irse with. _ Thevare slightly
convex to the. rearr-Bo that the pressure of the powder-gas on
firing flattens,it, and so helps to eipand the metal-of the iiange,
tnus sealrnE the wrndaEe.

Their principal use ii to prevent the gas, on the first ienition of
the clarge, .trom rushing over the proiectile, which ciuses lhe
metal,of the gun immediately over the seat of ihe shot to be eat"n
away by erosion, formlng very irregular grooves.

n'rxrr+e Ges-csacxs wrrr{ PLUc aND Nur.
Ifnscrew the nut and remove it; then apply the .,wrench

r,emoving-plug " to the gas-check. plug, and screw'it weil up in the
dlrecLlon ol tne arrow, to tnsure lts lleinq well home,
. When unscrewing.the nut. if there_is in-y ten.dencv for the plug
to ulsc.rew.also,- the- " wrench removing-pluq " should be apflied
to the head of the plug, and turned in tlie direction of the amow
at the same time as the nut is being turned in tbe onposite direc-
tion. Place the gas-check on ihe base of the proiecfile, with the
eoncave or unpainted side next the base ; then screw the nut on
to the end of the plug with the " spannergas-check nut " untilthe
nutbinds against the-gas-check. _With Mark If. gas-checks, the
nut will be screwed down to the shoulder of the plirc.
. With gas.checks having projections for studded piojectiles, see

that the projections are in line with the studs befoie s6rewingi tl,e
plug home.

Pno;rncrmsg FrrrED wrrrr Gas-cnncrs Rotarnve
wITiIoUT PI,UGS,

These gas-checks are automatic, and become fixed to the pro-
jectile when the gun is fired, When fitting the qas-check beiore
loading, place it on the base of the proiectile ancl strike it with a,
pointed hammer or chisel, so as to make an indent at two or three
pnints on that part.which surrounds the neck of the projection on
tne Dtse ut tlle Drotectile.

A) l  gas-checkl  a ie nrarked._ei ther by stamping or  in casurng,
rvith tLe nature of ordnance they are to be used rvith.

rl
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GUNPOWDEB,.

The gadua,l_ffring or ignition of _charges i

GUNPOWDER.
Gunpowder has, since its invention centuries aEo. been nrac-

tically the only agent used for rhe pr_opulsion of pro'jeitiles ; 6ther
compounds have at varlous trmes been proposed and nartiallv
used as subsrirutes for gunpowder, but ior'naval and'militarir
purposes gunpowder may be said to be so far the only substanc-e
used rn Er_llls and snlall arms.

ThecJ-mposition of gunpowder has-vaiied at difiorent times and
with diJferent nations, but it has always consisted of the same
t?ree ingzedien-ts-viz., saltpetre, sulphur, and charcoal. fn
lj,ngland the tollowing propDrtions are used for black powder:_

- Saltpetre, 75 parts,- 
Chaicoal, 15 

-,,

Sulphur, '10 , ,
And for brown powder the following:-

. Saltpetre, 79 parts.-  
Cbaicoal ,  18 '  , ,
Sulphur, '  3 , ,

The exploding temperature of gunpowder is 600'tr'ahr,
The physical properties thus influenciug the behaviour of firecl

powder s?e-
Densitv.
Hardnbis,
Size of grain,
Amount of glaze,
Moisture.

'f'he ffadual tiring or ignition of charges in suns is of the urmosc
importance. No gun could stand thdshoc[ of tbe whole force
being at once generaJed. In heavy rifled guns greater attentionrifled Euns greater attention

ied in ihe us"e of slow-bwnins
bsrng at once generaled. In heaw rrfled guns sreater attentron
has 6_een given to this, and has resrilted in ihe usi of slow-burning
powders.- 

By using prismatic and cocoa prismatic powders we are able to
give geater charges without incieasing th6 strain on the gun,
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-The action of .gunpowder is d.ue,to the rapid decomposition
of the saltpetre by the charcoal; the accual eflect is. that the
charcoal is consumed bv the oxvgen of the saltpetre, with which
it combines in the act of burning,.forming carbonic acid gas; the
sulplrur also undergoes partial oridation.-

, By the burning-of the ch-arcoal the oxygen in tbe saltpetre
becomes separated from another gas, nitrogen. with which id was
previousiy combined, and combines wirli the carbon. the two
forming a large volume of beated gas of great expansibiliry.

-The explosive fotcc of gunpowder is due to the sudden evolution
of these two heated gases,-carbonic acid and nitroEen. fn a
mixture of saltpetre and charcoal alone, this actidn is com-
paratively slow, Sulphur is ther.efore added to render it more
rapid,-an efiect which it produces on account of its ignition, at a
much lower temperature than either saltpetre or chaimal.
--\Mhen a charge oI powder is exploded in the bore of a gun, to

all appearance therewould seem to-be an instantaneous sen"eration
of the whole force. This, horvever, is not the case. ai a certain
time is necessalv forthe compielecombustionof thecharEe. This
gradnal ftring is of the utmort importance, for were the"whole of
the charge ignited instantaneously there would not be time for
the action to be distributed over the particles of metal at anv
great distance before those in the immediate vicinitv of the ei-
plosion were forcerl out of the sphere of the action of tire cohesive
force., and .consequently the gun, unless of etrormous strength,
woultl Dursfi-

. Although it is very necessary to employ (comparatively) very
slow-burning powderior the heavier guris, ir is equally imp<irtant
to use a-quick powder for the smaller nature,Eecause the pro-
jectiles of the latter move auay so readil.y.

By a combination of air-spacing to diminish the maximum
pressure in the bore of the gun, and charnberinE to shorten the
ca_rt_ridge, very large charges can be burnt in the hieavv long guns,
while the. ploJectile re_ceives a well-sustained pr"ssuie duiiig ali
the tirne it is passing through the bore, and itleaves tbe mulzzle
rvith a vory high velocity, ranging far and accurately.

Recent e_xperiments with later powders, such as cocoa prismatic,
pgint to the,possibility .of giving up.air-spacinr, ana hiLing_ tle
whole ot the -targe ch*mber oI a modern sun with a verv slow-
burning powder, which will give a well-sustiined pressure #thout
an undue strarn on llhe quil,
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Experiments are being carrieil out at the present time with
smokbless powders, whicE will make great changes in the nature
of the charges for all guns.

Gunpowder is usually designated under three classes :-
L Service,

IL Blank.
III. Shell.

Set'ui,ce powder consists of all new powder, and all made up
charges fo'r firing projectiles. All powder found serviceable anl
uninj"ured, and pioivdir tlrat has been repaired.

Btrank.-,L11 powder unfit for class T.; for firing salutes; and if
required,  {ur  n i in ing purposes;  a lsu for  f i l l ing shel l .

Shell.-For the bursting charges of all shell; also for making
P. mixture, for shell, com-binecl ivith fine grain.

Description of por,vder used in the Victorian Naval Service,
and charges it is used for :-

(l) Prisnt. L, Brorun.-This is similar to the black prismatic,' 
and is used {or all large charges; the prisms are built up

' in regular layers to form a cartridge, which is regular in
IOrnt wlten nnlsneo.

(2) Prisn, 7, Black. This is similar to the last-named, except
in composition and colour, and is used for all B.L. charg-es
of 6 inches and above, and as primers for cartridges of
brown nowder.

(3) Prism. 2, Blct&.-This differs from the last only in the- 
size of the prisms; it is used for tlie heavy M.L, guns.

(4) Pebble (P,).---This powder is used for chaiges foiM.T,.
guns, and for reduced charges for B.L. guni.

(5) P.-This is similar to the last, and used for all charges
for II.L. guns; it difiers in size of grain and density
onlv.

(6\ R.L.G.-This is the powdermost in use for charses for all
M.L. and LL, gun,s of the smaller natures, an"d may bo
used where P. is not available; the charges 6f P. po#der
are considerablylarger than the chargis of R.L.G. for
the same gun, 

-A 
full charge for a 10-i"nch gun would be

70 lbs.  of  P.  or  60 tbs.  R.  L.G.
. There are four classes of R.L,G. used for difierent

natures of guns.
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(7) L.C. (or large grain).-This is an unglazed powder, and
was used for all smooth-bore charges, and for charges of
M.L. guns up to f-inch. AIso for filling common and
double shell, and bursters of shlapnel when carried in
the head.

(8) M.G. l.-This is for use with machine guns, and is highly' - 
glazed; at present used for the l-inch-Nordenfelt gu"n. 

-

(9) .8.F.G.,-T6is is used for M.H. rifes and machin6 guns' ' 
of rifle ca,libre, and is a slow-burning powder,

(10) .B.f'.G,-This powder is used for small-arm blank cart-' ' 
ridge, and bursiers of shrapnel shell where X',G. is not
available.

(n) -F.G. (or fine gra,in) is usetl {or bursters of shrapnel shell,
and is no lonser made.

{14 Pnstul,.--This-powder is usetl for all pistol cartridgqp,
, ?od burstgrs of.shrapnel shell: being quick in action, it- 

is especially suitable for the latter purpose.
The latest class of powder used in the Royal Naval Service

'is the foilowing:-
8.3. C.-Slow-burning cocoa for larger natures of B.L, guns.
E.X.E. (exfia experimental) used for 6-inch B.L. guns.
Selected Pebble, for quick-firing guns,
Q.f. Grains about ':5-inch sqrlaie, ,$ thickness, aboat 270 to

the lb.; density, 1'75; used in Q.F. guns as may be
ordered.

Eeragona,I i,nd,ented,, for 3-pr. and 6-pr. Q.F. guns,



MAKING AND T'ILLING CARTR,IDGES.

IVIAKING AND FII.IING CARTRIDGES.

X'OR, M,L.R. GUNS AND B.L, GUNS,

The material used for making up cartridges is silk cloth, ancl it
is divided into three classes :-

No. 1 is usecl for cartridges below 14 lbs. in weight.
No. 2 for cartridEes between 14 lbs, and 85 lbs.
No. 3 for cartridges above 85 lbs.

Test of Olass 1:50 lbs.
Test of Class 2: 100 lbs.
Test of Ciass 3: 300 }bs.

. Serge is used for the smaller natures of guns, until the supply
$ used. uD.

It is atio used for the bursting charges of shell.
A new material, callod dowlass, a fine doscription of canvas, is

used for the bursting charges of steel shell.
The cartridees should be cut so that the width of the material

rrrns inthe wi-dth of the cartridee.
The cartridEes. before beins sewn. will be printed in black with

the nature of-the gun, chargc] &c., ind wir,ti lines for the hoops
a'ld seams. All marking on cartridges will be done with printer's
tnK,

All cartridses will be made up with their edges overlapping
1| inches, anii sewn together with thr"e rows of st-itches, wit'h tbe
followingexceptions, iiz., the 7-pr. l[.L, carridges, the edges of
which w-ill oveilap 1 inch, and willhave tworows-of stitchesl and
the 12-nr.. 9-pr.. and 6-nr. ts.L. exercisins and salutinecartridees.
the edies'of which will 'be simplv hemded tosether-and turieci
inwardls. Serge cartridges wili 6e sewn withivorsted, and silk-
clirth cartridgis with se#ing silk or twist,
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Fi,Lli,ng Cartrid,ges,-Care rvill be taken to see thatthe cartridge-
bags are properly drv before being filled, and the proper charge
willl l.le caiefullv wei!.hedout and iisprted in the bai bi'means of
the "funnei, c5pperfcartridge." 'J'hey will then 6e thoked by
drawing togel,her the mouth of the cartridge into several pleats
with a 6rasi needle. threaded with three strands of worsted for
serge cartridges, or with siik twist for siik-cloth cartridges; the
silk"twist being doubled for 9-inch cartridges and upwardsi After
drarving toget"her the mouth of the cartridge, three turns will be
taken r"ound the pleats, and the choke thus-fdrmed wi]l be further
secured by passing the needle five times through it alternately
above and b'elow t[e turns, thereby stitching dowi the turus rounil
the choke at four points equidistant from each other'

Eooping, uith Broid Eoops.-Drqw the braid through the serge
or silli ckjth until the knotbf the loop comes home to the serge or
silk cloth. the sinqle end being alreadv passed through the loop
from underneath, 

- 
Pass the siisle end-to one side of, antl under,

the loop, then draw the hoop tight, and keep it so by placing the
forefinier of the left hand firmly on the loop, brirging the
runninE end between itself and tle loop, and not on the Bitrgle
end, otherwise the knot will slip. Themaintenanceof theproper
form oJ the cartridee depends on the hooping being thus secured;
the centre hoop ii secured first, and thdn alternately until
completed.

Ii,ltiw Cartrddses wilh Prismutib Powd'er.-A. zinc envelope,
open atboth ends, having as many sides and of the same leng:bh
ai the finished cirtridge, is used in building them up. T\!s
envelope iust fits tighdly into the interior of the empty silk
cartridse. 

- 
It is provideil.with a movable woodgn bottom. On

this bo-ttom the irisms are built up carefully by hand till the
enveloDecontains the required nuniberof layersbf prisms; the
cartridse-bas is drawn over the envelope, the latter up:ended, and
the wo6den bottom withdlawn. The envelope itself is now slid
out between the prisms and the cartridge bag, leaving tle latter
closelv round thb prisms. The cartridie is 

-sewn 
to the ex.act

shape of the built-up prisrns.
In eaeh end a hole is fitted with open net-work, antl these holes

have a small piece of red shalloon sliellaced over them to protect
the powder iir store and transit. The piece of shalloon which
coveis the rear end of the cartridge, usecl-in axial vented giun$, is
detached before loadins,

I
i
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Cartriclges are distinguished from each other by being marked,
with nrintlr's ink. the ialibre of the qun intended for, the weight
of th6 charge, anci the nature of the-powder, lt is niarked P, if
pebble powftir; R.L.G."if rifle large g'rain.

Thus-l0-inch M.L., 70 lbs. P,
1O-inch M.L.,60 lbs. R.L.G.

If Pebble is used in a bartridge marked R.L.G,, the lines
X,,L. G. will be obliterated, and z'dce oersd if R, L. G. is used.

Drill cartridges for M,L, guns are of wood, coverod with raw
hide, The B.f,. cartridges are of wood, with a thick coveririg of
folt covered with leathei. and have a metal plate at the bottom
where the flash from the irietion-tube strikes,



FUZES.

. Fuzes are classed uouu. ,*JJ*,_
1. Time.
2, percussion.

, Tine Fu:es, t,srzen us 
Trlrt tr'uzrs'

f;Xt*lSTt,ffi :i"t',*;JIJ";f; .,f f; ",i,il,tf :#,?ffi:,ij;l{
This is the case rvhen f

I :_: tTl's t" l, ;;"il;;; ",,ri::-"ir ;f; :i"i jf lfS' fi:,,3 l,t " " or boa rs,
i","oT,:j"" .Xj"T,.l:kt,ll,i"j;*,;Fi;f;i:i?.fi,jfiT,fi ,tT f,l;j;

,\Yhen- firing against r

;tXiii*i.t j{,-#,i".'"tt1?"""9*,;t*#,i,f"11*gilt;,:;
ot?,'x*:t:#y':;;I::,zrxdsthe use of rime fuzes, the foltowins

f :i,,,ffii#:fruii,?Jil#r,lfff"?:;"1x""""*"1#itid,f f,"H
."?"$t3-f"T.?,xX:tf #iIif Jff #Tf J,#,,Tff lff ,jr,i1*3;:1,*,

3. They require fitting.

t "- WooD ?rME Fuzns.
3 ,lVo.tpeinl -�a^^^^-- - r '1m*,iuru;in*f*#$kxii*rru,r;*
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Channels.-The fuze-composition is contained in a channel,
which is central or eccentric according to the number and position
of the powder channels, which are used in all fuzes.

Powder channels are essential in fuzes, for shrapnel shell, where
the bursting charge is not imrnediately surrounding the fuze, anii
consequentl)' a stlong flash is required; and also- in the case of
common shell when the fuze is bored short, becauso the flash
would be oLstructed by the side of the fuze-hole.

If only one powder channel were used, it is obvious that there
would not be room for the side holes to be bored in a fuze readine
totenths of inches of fuze-composition. the diameter of each side
hole being '125 inches. By thb use of two powder-channels wo
are, therefore, enabled to graduate the fuze just twice as finely as
weiould do with one pouider-channel; and in the 15-secondifor
similar reasons, there are six.

The powder-ihannels are connecteil at the bottom bv a sroove.
fiIled with ouick.match to cause them both to act ai th-e same
time, giving a strong downward flash.

In aII these fuzes the last hole in the row is bored throuEh into
the composition. to insure the action of the fuze when fiied in
the shell- without preparation.

fgnition.-Wood time fuzes with M,L. guns should not be un-
capped tili the shelt is placed in the bore. 

- 
The heads are closedn

otherwise they would burn much quicker on account of the pres:
sure of the aii, aud would be morre likely to be extinguisheh on
gtaze.

,.In nearly all M.L. guns the fuze is ignited by the flash of
orscnarge.

In the lO-inch. M.d,,..guns the fuze may also be fired by a deto-
nating arrangenieri{..{n ihe.head,

In all wood time fuzes, a small hole is bored in the top of the
fuzo-composition; this renders ignition more certain.

The channel containingthe fuze.romposition has a paperlining,.
as in hot climates the wo"od was found io shrink.

Ti,me oJ Burruino.-n'uze'composition burns at the rate of about,.
1 iirch in 5 seconds; mealed porvder at the rate of 1 inch in 2|
seconds, twice as fast as fuze-composition.

:
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Mnral Trmr X'uzns.

. There are _several patterns of these fuzes, hut thev difier rnainly
in size andtin.re of burninq, Thev have been muc"h imnroved oi
late, rra frst oup.""u6ittg-wood time f1zes, and have several im-
portant aclvantages. Metal time fuzes are of two kinds, ,' time ,,
and " combination. " The former are constructed for use as time
fuzes only; the latter combine the action of a time fuze with
that of a percussion fuze.

_ Adljdntages.*They can be set to very smal1 intervals, a poinf of
the greatest importance ; Lhev can be'altered again afterhtting:
they are opcn 6 inspectiun, io thar the officer oir Nb. L of a eiri
can see that thev are correct; they can also be fitted at the fun.
{fhis is of great importance, especially with shrapnel shells. 

-

"Pencussrox" I 'uzns.

Perc-ussion fuzes _are etnploved in shells intended to act against
solid obstacles, such as rvooden ships, earthworks, brick or stone
wallsr buildings, &c,1 and they are also used against boats or
iloops exposed.

Suzes of this class are useful in firing trial shells to ascertain
the range, as the effect of the burst is easily seen,

Safety-pins are used in all fuzes that act on Eraze, and serveto
protect the " featbers " in the fuze, which onli cotue into action
yh"l t!9 safety-pin is withdrarvn, guarding'against risk while
f,ne Snell lS berng lammed hume,

All percussion fuzes aro tapped with a screw-thrend, to fit into
the fuze-hole of r,he shell. 

-A 
fuze having its screw'ed portion

conical, can be screwed home much more mpidlv than an-y other
form, as the fuze will enter some distance in[o the fuze-hole
before the screw trkes,

There is no necessity for a shoulder, as the fuze cannot -be
screrved too far home.

A great advantage of percussion fuzes is tbat thev require no
preparation beyond withdrawing the safety-pins in ihose,widoh
act on graze.

__The following are the fuzes used at present in the Vjctirdnri
Naval Forces -

t
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174 r'uzxs.

DESCRIPTION O}' X'UZES.

15-srcoxn Wooo Trul X'uzr:.

The body of the fuze is made of beech wood, and conical in
$1le. 1t- h:r,s the_ composition channel in the centre of the fuze,
driven with 2" of slow-burning cornposir ion ( l  inch in / ! ,  second").
Above thi. is a 75" pellet of merled powder. havins a irole boreh
dorvn its centle to a depth of '55". Ther.e are rix 

-powder 
chan-

nels, connected at the bottorn bv quick-match placedln an annular
groove, and pressed into the bottom of each channel,- 

The botrom hole of une channel is bored throuqh, and threaded
with quick-nratch; the paper scale on the exteriul gives intervals
of { seconds and.1 *ecrn,ls of time. This fuze burns at rest about
15 s_econds; when fiied from rifled guns, 13 to 14 seconds only.

The utrper parb of the composition-bore is closed bv a m-etal
plug, screwed pelmanently into it, flush rvith the top of"the fuze.
n'romthe centre of thisplug projects dorvnwards a copper pin,
rouncl which are Ioope,{ small !i.ce* of quick-rratch, fhe eiras
passing through two escape holes which are'provided in the side
of the head of the fuze for the escape of flarne from the burning
composition.

TEe quick-match is laid in a groove round the head of the fuze,
and is obvered with, first, a tap-e band, then a striD of thin sheei
copper, which is covered rvith another strip of tape, one end of
the copper band on either side being left ex-pored a-nd loose.
_Acti,on^-Ihe tape and copper band is stripped ofi on loading,
The flash of disc6arge igniGs the q,rick-ma.i;ch, ancl the flafre
passing through the escape holes sets fire to the fuze,composition,
which brrns dorvn until it reaches the hole that has bee-n bored
into, when the flame ignites the powder in the porrder channels,
and fires the burstinp; charEe cif ihe shell.

This fuze has a rvh-ite paper covering and a black heail, and is
marked spirally, from 1 to-30, in halfltenths of fuze, correspond-
lnE to OuartpT sp(.ords ol  I  nn(.

Tn th-e latest pattcrns the scale of marking is placecl so that it
can be read from poini to head to facilitate frttinb.

15-srcoso \Yooo Trmn tr'uzr wrrrl Dnrox.lron.

This fuze is similar to the above fuze, but has a detonating
arrangement in the head, and is used from M.L. guns with
Eas-checks.
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Mnrar,, Trlrn,

LARGE,

I l o

The principal pa-rts of this_fu'f are the body, of rvhite metal;
collar, of gun-metal; nut, thimble, and pellet, of gun-metal.

The lo rver  par t  o f  t l re  bo t l . y  i s  lap t 'ed  to  the  G.S.  cauEe and
pitch (14 threrds 1,o _a-n incL), ind is t iollowed out for the" r 'eclption
of tlre^magazine or Jrlos'ing chamb,er, which contains a smali bag
9f f,.q. po_rtder: tbe_bottom itq closed s'ith a screw plug, whicii
is f i l led rvith lrressed F.G. powder and pierced. A sdrall 'hole is
made in the centre of the t 'lug, and close-d with a thin disc of brass.

The projecLing rirn of thJfuze is gracluated for lenEths of fuze
in  inches  r r rd  tenrhs  uu  to  i ' 0  inches .

The fuze-conposition is lr it.neaied porvder, pressed into a
groove ru r rnd  1 l1s  l rpper  p r |Lu [  the  bodv  o f  the  fuze ,  2n4 61"n .
ab  the  ra te  o f  I  inch  in  2 '0  seconds,  r : rd  can on ly  burn  in  one
direction, fron ]eft to right.

The top of the fuze is hollowed ol't, and contains a steel needle,
under rrhich is placed a pellet of mealed po*,der, r-hich is iri
conmrrnication rvith the conposibion throuih a channel in the
side of the fuze, r-hich is f i l led with quick-i l l tch,

The moyable collar is of gun-meta}, and has a leather washer
to  cover  the  groove o f  compoi i t ion .  A t  o r ro  par t  o f  the  co l la r  i s
a  c !anneI ,  w i lh  a  smr l l  bag  o f  F ,C,  i ,ow, le r ,  w l , i ch  commrrn icaLes
wi th  a .g roove o f  p res .ed  mea led  po i rder .  round t i re  in ,uer io r ,  and
m a r k e d  o n  t h e  o u t ' i d e  v , i r h  r n  n r r o r v  j ,  T h i s  q r e 6 y p  i s ' . m -
nec ted  by  a-  \p r l i ca_ l  f i rp - l ro le  u i th  t j re  mrgaz in"e  or  b lo rv ing
chamber ,  n ' , . l  p r ime, l  rv i th  rnea led  r .u r , le r .  u i , " r red .

The co l lu r  i i  kepr  in  i t s  p lace  bya t ru t  r r i r i ch  sc lo rv r  o r r  to the
neck and is f itted to take tl ie Armitrung key, antl the borlv has a
qmall hole on the outside for screu-ing tle fize into th" . l iei l, and
also a mark which shou's the c.immencenent of the "o"rrr,rrit ior.
.  T h e  f u z e  i s  i e n i t e , l  b y  r r r e r n s  o f  t h e  t h i m l  l n  a n , l  1 ' , " 1 1 6 i  1 o *
hammer)  made oT gun-mi t -a l .  and i i t te4  to  .c r r l v  i r r iu  t l , c  top 'o f
the luze-'The 

peliet (or hammer)is a_hollov c5'1inder, containing cap-
composition _and mealed poi,vdei, and is l ieiri in positioriby-a
b t a s s  s u s p e n d i n g  w i r e  p r , - i n g  t h r o r r q h  t h e  i h i n r t , l e  i . r r d  n e l j e t ,

The th jmb le  i s  ho l lowed uu t  fu r  ih -p  roco l ,L ion  n l  r , l re  r ,e l le l .  J t
is pierced with four fire-holes, is threacleti it the bottoir to screw
into the nut, and has a groove cut for the ends of the suspending
wile,



176 luzgs.

The thimble is not to be screwed into the fuze until it has been
fitted, and at the moment of loading.

The fuze is_set by loosening the nut with the Armstrong key,
and turning the collar tiII the arrorv hearl cuts the desired length
of fuze composition, as shown by the graduabions on the outslde
of the fuze. 

- 
The fiize may be sei to hi,lf-tenths if required,

Actiott.-On the shock of discharge tho suspendins wire is
sheared, and the detonating composit-ion in the rlellet s[rikes the
needle point. rvhich ignitei the fuze. The flarie passes to the
fuze-composition by the channel of quick-match; and burns round
to rvhere the arrow is set, when the flash cornmunicates with the
groove of mealed powder in the cbllar, and passes through the
cbannel in the neck of the fuze throueh the vertical fire-hole into
the magazine, ignites the bag of F.G. powder and bottom pellet 

'

of powder,- blows_ orit the brass disc, and ignites the buisting
charge of the shell.

Nors.-Great care is to be taken, after the thimble and pellet
is screwed in, that thc sheli is not dropped, particularly on itsa
oase,

Suppl,y.-Each fuze is supplied wrapped in waterproof paper,
in a iii-box hermetically seiied by a t-ii bancl, having a wite'tni
opening, paintedblue, and markecl,"Fuze, Time, Large Pattern."

The thimbles and pellets are supplied separate from the fuzes,
in tin boxes painted,T),rab, and mar-ked, "Thimbles and Pellets.','

]IEDIUU.
This fuze is similar in construction to the large fuze, but is

smaller, and is graduated in inches and tenths uf to 5 Liches of
fuze-composition, rvhich bums at rest 7'6 seconds.. The action is
the same as the large fuze The thimkrles and pellets are smaller.
They are suppiied the same as the large fuze, aid md,rked o,Tuze,
Tim6, Medium." 

urorr.
This fuze is similar in construction to the large fuze, but is

smaller, and is grd,duated in inches and tenths ui to 4 iriches of
fuze-composition, which burns at rest 7'6 secondi-:,'.:The bottom
plug is not filled with X'.G. powdor, but closed.bv a thin disc of
brass only. The action is the same as the large ti-me frize; The
thinrbles and pellets are smaller. They are supplied the sams au
the large fuze, and marked "X'uze, Tiire, Smail."
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MIDIUM,

' 
MEIAI CoMBrNATroN.

LARGE.

Thiq fuze is.a combinationfuzeof large pattern, ftis similar in
construction to the medium pattern-(sbe bet"w), bui has 

-a
" steady" "ilf olg1 the pellet td- keep it in posiiionJ' Ii is marted
rJle same as the " largo " time tuze.

'tl-N\-A 
\

i 
' the large time fuze. . The concussion ""rang?-ent i, "oniuir"a ii

*li'-H:::tf ,T""fl J?f; JllX?;#,""?l';*,""iiXl:**"JHT[:'#
I guaro, suspended bv mffns of a brass shearing ring, which is fitted

I i?l,t:d:l'" lS i3'; J,$3" i?, l'-r1l#'.'Ti:;:i,*"f il';",,ll8o ".il?,7

lff si{KT:'"="f?,lT'fll}{ffi .ii.l'i.ift?ti1P,"?,r#litl;dn
I eog9. wntcn sels up lnto a recess in the metal Cuard,

I r"i-:;1l"it?1*tutn" 
guard is recessed for theTeatheredge of the

I rins... a *tu"r,."J#!'*|St*"ir[1tH*:,'"#tiF:lg
I p:\!iip._dgwnwa;d. The bottom is ctosed with a scre#piug
I  ano a tn ln orass dlsc.

l, *f,1. 
action of time arrangement is the same as in the large

+ .hilf e?".i;s&fiqfl i,il;i:Tfl;?l%xTf "t# ff:#' :ffi ,;?l H:*F$*:#'*'i**d.+fu #*i###:,s#tt,?l{xir{.iil-;,"+T
I gru"e or impact, the Pellet and guard fly forward, the fljg6nr6lrr*

iilqff il:",;."-:H:tt"Hi,H'#'{dl"d:f;$i"",ryi:*.r,1,-*'he
I an^d-rgnttes the bursiing-charge of the shell.
| . -If 

it is requir.ed as a percussion fuzg_ only, thimble and pellet are

This fuze is acombination fuze,. and graduated to b inches, and
burlrs about 11'1 seconds. The time ui"r"g"-""ii* tiiJ'*u-",,

not required;-the arrow of the_ collar must be set betiveenthd
ze,ro point and the extreme length of fuze-compositio", "o"" U"i"g
taken that it is not set too neaithe zero point, io a"oiri premature

I

f , 
exPlosion.
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Small thimbles and pellets are used with medium or small time
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and combination fuzes.
Sunptu.-The same as large time fuzes. Box paintetl red,

ma"lidd""Fore, Timc. Mark-II. Medium pattern."

SMALI.

This fuze is similar to the metlium pattern, and is graduated to
4 inches of fuze-composition, which burns at rest 7'6 seconds, and
is supplied the same is the o[her fuzes. Box painted d,rab, marked
"tr'riz'e, Time. Mark II. Small pa,ttern,"

Mronr,n Trun eNo PEncugsron.
This fuze consists of a bocly, composition'ring, dome, and nt].

It has two safetv-pins. and is similar to the shorb time and
percussion (see bdlow; in all respectS, except as to, size, weight,
markinE. and lensth of composition.

The d'itra leneIh of comp6sition is obtained by increasing the
diameter of the'fusc, and conserluently its weight. The differ-
ences are, the stem <if the body is hollbwecl out and allows room
for gas,

TEe comnosition-rins has three fire escape holes, from which the
sas escaDes as the coriposition burns awav; and the safety-pin
iasses throush the side- of the rinE instead of tlrrough the doue.' 

Its diamet"er is 2'75"; its rveigh-t 19'2 oz'i it contains 4'85" of
burnins composition ; and is maiked to 30 ha,lf-seconds. It burns
when it rest'lS seconds, Great care must be taken when fitting
the fuze not to shift the leather washer between the ring anil the
bodv: if this is done the fuze woul.d be blincl. These fuzes are
also niarked with the letter N. (naval service), T. ifor time safety-
pin), P. (for percussion safety-pin), R. 1 L,' date,.and Mark.

Ssonr Trlrn aND PERcussroN'

This fuze is intended to supersede the combination . medium in
the smaller natures of B.Ir. euns, and may be relied on to burn
with great reguiarity; to act-by time both-at very short intervals
and at verv short ranges. and on graze wltn certalnf,v.

The priiicipal parts"(of the time arrangement) are the bodv' the
compos'ition-iing', the dor.e, and nut, all inade of gun-metal. There
are t\vo saletv-lllns ol spllE copper wlre.

The bottoni rjart of t'6e bodv is threaded with G.S. gauge, and
contains the p6rcussion action. Above this the body is of larger
diameter, anii fits over the head of the shell, a leather washer on

I
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the under side of the fuze making the ioint tieht. Above this is
the stem with a central hole, foirning a gaslscape, and having
three holes communicating rvith the dome.

Round tlre enlarged diameter of the bodv wili be found the
safety-pin of the percussion action, a hole forihe proiection of the
key by which Lhe fuze is screwed into the sheli, aird an arrow-
head marking the posibion of a fire-hole communicatins with the
magazine. .,A leather wasl re_r on the tiat-part of the bod"y prevents
rne composrrlon ln the nng lrom exploding,

, The composition-ring fits on_ the top of the central belt of the
Docry ;, a cnannet -tnte_d wrth asbestos paper runs nearlv all round
lx, and conlalns thc tuze-comDosition.

,_"9*l jl"^:p-p_":1119 9r tnp.rinS is a. slrall cylinder containing thergnrtlng arrangemett, .rvlrrch consists of a gun-metal hammer,
ni.vrng a sDeet needtesuspended bV a copper wire '022,tthick, over'z grs, ot cap-composrtron, surrounded with mealed powder.'
., The. composition is indented at the end, and primed with a
l_T:11 

ol,99r"k-rnatch,to secure its ig_nition, and the gas escapes
rnro f,ne dome. Hound the exterior of the gun_mctal iing will 'be
found-divisions marked and. numbered- "; l; l8;l;;;:int-th;
usual half-seconds of time of bur-ning ; the divisionlr "i" t .iita qi
unnumbered lines, and these again b'jn be bisecied b; th; o"".

Tbe_dome fits on the compo5ifiql-1ing,_and is retainerl by rhe
hut. Tt coversthe igniting airangementlf th; tim;;i;E, anh the
space between tt and thc stcm forms a gas chamber, and-regulates
the burning of the composition.

,^The safery-pin of,,rhe rime arrangement passes through trLg
dolne., and throuEh.tlre hamm€r, anrl when it is withdrain the
nole rs closed by a lead pellet in a space in the dome.

The nut is a six-sided cap, with g, cylindic.al pr_ojectiou at the
top, through which four fire-ercape notes are bore.t.
- The fuzs isscreryed into the shett by the universal key, the nut
loosened, and the dome and ring 

"t"";ed=ur;if^th;'""q;ir"a

graduation is op,posite_tlc, arrow-head ". lt " f"av;-ihe nut is
then seb u"p tightly.. This is most inrportant, as if if is not tlone
:1"^111C"] 99lp9r,t1o." may explod^e wirhour burning. If required
:".1-9r 1:1 combrned fuze, both safety_pins are $.itlidrawn j if as
3-.lT!-l!1" g"tY, the trme.safety-pin.; if as a percussion fuze, thepercussron-ptn ls tal(en out and the time safety_pin is left in.

ft is not safe to.withdraw both pins ana set tiieiuze-it ruro,

t
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Acti,on oJ Ti,me Arrangement.-On the shock of discharge, the
hammer shears the suspending wire and ignites the detonating
composition and the composition-ring, which burns round to-the
charinel communicating with the mi$azine, fires the petcuf;on
arransement. and the burster of the shell. It burns from 12 to 13
seconlr, The gas from the ring escapes into the dome, then through
the hoies in the stem, and out through the boles in the cap.

The percussion arrangement consists of a body, detonator
pellet, safety pellet, and base plug bf gun-metal; plain ball,
retaining bolt, and spiral spring of btass ; a safety.pin of coppCr,
nellet of lead.and tin. and a steel needle.' 

The bottorn is closed by a screwed ptug, the safety'pin passing
through the enlarged part of the body and the safety pellet,
which is suspended by a small copper wire.

The steel needle is screwed into the upper part, and is in com-
munication with the time arrangement by eight fire-holes.

The detonator pellet is of brass; and eontains a pereussion cap
and 3 grains of fine-grained powder.

There is a slot dom the side for the safetypellet and plainball
to fall into, also a groove down the side in which runs a stud on
the body to prevent it from shifting round I the hole in the
bottom is closed by a brass disc and shalloon.

The plain baII prevents the detonator uellet rnovinE forward so
long as- the safet-v pe11et is in its place; when the iafety-pin is
withdrawn the hole is closed by a small lead pellet and spring.

The retaininE bolt is an additional precaution aqainst prematute
explosion. It-passes through the d6tonator pell-et transversely,
thi head projdcting into i recess in the bo:dy, and is kept iri
position bv a spiral spring.- 

The bociom flug is a siiort cylinder oI gun-metal, and is filled
with pressed meal"powder, covered with a-disc of paper and shal-
loon. secured by a brass washer, the powder b-eing pierced,

Acti,on of Percuss'ion Al"rawememt.-On the shock of discharge
the suspending wire is sheared and the safety pellet sets back
into the slot oI the detonator pellet, the plain ball follows it on
the first movement of rotation,

Durine flieht. the centrifusal force of the heavier end of tlre
reta in ini boTt oi'ernowers th Jsprins and withdr arvs tbe smalier
end frori the recesi in the bodv, so that the detonator pcllet is
free to move forward. The lead peilet is also driven outwards by
the same force, closing the hole in v'hich the safety pellet works,
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thus-preventing any grit, dirt, or water entering and drowning
the fuzb. On impact, the detonator lrellet flies-forward on rh"e
neeiCle and f i res l l re ct l ' . rvhich igni tes the f ine-grained porder
ano so pasres lnEo rne she11.

This Tuze is very quick in its action, and weighs 5.8 oz,
psncussroN.

,  T E T I I . I N . S  G . S .  M A R K  I .

.  This f r rzedi fers onlyf  rorn th.e laterpat tern,  Mark I I . ,  inhaving
Iewer coverrngs Lo the rtetonat,rng tlall.

, pqtueu's e,s, MARK rr.
This fuze consists of the following parts:-Body, top plug,

plain ball, steady plug, detorrating ball,-cone plug, leid cirp, ,trii
suspendlng wlre, '

The body, top plug, cone plug, detonatingball, and steadv pluE
are ilrade uf gln-metal ; the plaln ball is nirde of brass, andthE
suspendrng wrre ol copDer,
.. T{e bodli !s conica!-tapped throughout with a screw, to take
the General Service fuze-LoJe; it is:ibout .2', thick, a strong case
lr,eing, essertial.to resist the'shock of heavy Aiittru"g". 

'ft 
i*

slightlv hollowed out irr the centre of the interio"r, to allow"sufEcient
play to l,he detonating ball, and is also hollowed out at rhe base
to allow the lead cuplo tlovetail into the recess when it is crushecl
:tp. ..I.t is tapped at the top to receive the top piug. Tbe bottom
rs sotld, with a hole in the centre of the base to allow the cone
plug to set back through it.

The top plug is screwed into the fuze, and has two holes in the
u,pper part to enable it to be screrved, 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 nlug is a disc recessed at the top, and roughened to

receive a rinq.of detonating cg-rnpos-il,ion, and having a c-rrp in the
centre to receire the plain ball, and three fire-holeito aliow the
flame to pass down; the bottom of the central hole is enlarged to
receive tlre projection o{ the detonating batl; detonating"com-
position is pressed- into the recess, and is coveied over by"a thin
copper washer and lacquered.

Th,e detonating ball is roughedby anumber of vertical grooves,
and.has a deep horizontai groove near the centre, These grooves
retain the compositi,rn with which the ball is coated. aid also
tender ignition certain when the ball strikes against-the bodyl
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At the top of the ball is a cylindricrl projection, wbich. fits into
lhe sieadv plug, and at the bottom is a smaller rounded-o-ff. pro'
j""tio"luirittt Ei;s thc cone pluc. gl'9I tb.e. composibion is a layer
of  th in eut .  thent$ 'oth icknesses ot  thrnsl lk '  then twotnrncopper
hemisphires. and finaliy another thickness of gut and three parts
of silk; eacli' layer of silli and gut i' varnished'- 

fhe 6Uject of"the tn o coppeihemispheres .(or cups), and of the
copper rvasher over the-steady plug' is -to reduce the,sensitiveness
oi'lir" "o*po.ir,ion, so that th"e ih"ck of- grazing. will .not .explode
it" *ttil" ttie shock'of direct impact agrinlt a solid body will make
it'act.-- 

TL. "o." plug is pierced,with three.fire-ho.t-".' !I" central one
beinsenla"eddtci sufport the detonating.bali. 'Ihe bottom of
it " it"e is"filled with mealed powder, driven and pierced like a
i"t d, if i* recesscd near the tof to allow the lead cup to dovetail
;; # it, r,ierced near the base fbr the suspending wire, and closed
at the boltom by a small cardboard di'e.--C[" 

t"ra cop is * ho1low cylinder, having a flange on the head
to fit the recess on the cone Plug.- 

Tlie fuze is protected froin d:rmp.l'y the.top plrg.and bottom
tlisc being covei'ed with cement..--It' is'specially designed to act
;1",;;;t, not on graze. lt wiII not eiplode on a shell passing
throudh a #ave, bui will do so on striking a wooden ship.-ZiiTon 

M.L. Guns.-On the explosion of the chargo the wire
ro*"ttai"s the cone plug is sheaied, the lead cup is crushed u-p,
ih"'in*"r-edsos beini f6rced into the undercut portion of the
iowe" part oi'ttre Uoaj of the fuze, the tube. of^the cone plug is
ior""aihroush the fir6-hole in the bottom of the fuze, and kept in
ihrCposition"bv the crushed lead cup; the steadv plug alsofalls a
di;i;;;;q"rl io the height o-f l,he lead cup before b.eing crushed
towards tlie bottom of ihe fuze' The totation of the shell dis'
""r"*". ttt" detonatinq ball from its supports anJ it rests in the
f"Ev-r i  t t r " fuze.  O"n the shel l  s t r ik ing a.hardsubstance, the
bali is thrown forward with great force, th.e- detonatjng -coP-
oosition is brorrEht violentl.y into contact wlth the body ot tilo
iuze, is exploded] and the flame passes down through the escape
holeiin tliecone'plus, isniting the mealed powder in the tube
and the bursting dharye of the shell'

Action B,L. Gums'-In B.L. guns, with no windage, owing to
the absence of any lateral mobion of the shell in the bore, the
disensasement of the detonating trall from lts suppcrts cansot
;i;;o1T" relied upon. It is to o"bviate this tbat the snrall plain
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b-all and annular^gr.oove of detonating composition are placed in
the upper part of the steadv pIuE; on impact, the stead-v plug is
drivei'with great force-agiirist the top piug, and the,plain ball'
which was thrown out of the cup on the explosion of the charge,
is driven ftsainst tho qroove of detonating composition, causinE
it to exr:Io-de. and thd fite passes througli the fire-holes in the
steady dlug and cone plug, 

-and 
iglites the bursting charge of

the shell.
This fuze requires no preparation other than screwing it in,io

the shell, ancl filled common shell are generally supplied with the
fuzes in them.

Iach fuze is wrapped in bro'wn paper, and 5 fuzes in a tin box
hermetically sealed.

N.L. MARK II .

The bodv of the fuze is of gun-metal, with a projecting rim,
it is,tarrped outside with the"G.S. pitih, and threidea ih tnr!
interior of the bottom to receive the bottom plug. On the top is
a square hole to take the G.S. kev,

Frrom the lirwe! snrface of the liead, and projecting downward,
is placed a steel needle, Inside the body i"s a' gun-metal guard,
wljich rests on two projections or featheis of a rihite metal pellet,
and is recessed to take the feather edse at the top.

The pellet is hollowed out for the ieception oI the detona,tor,
rrhich is a copper cap containinE 3* grains of cap-composition,
closed at the fop wit]i a thin disCof-biass, and at thc bottom by
a disc of coppei with four fire-holes, the lugs of the cap being
turned down over it to keep it in place. The cap is secured in the
ton bv the mctal of the pellet beinE spun over it.

A safety-pin is used, rithich is mide of twisted wire, and passes
throush o"ne side of tb6 head of the fuze. through the metal guard,
and b"etween the needle-point and detonator (o"n one side)in1o the
other side of the head, and is secured by the ends being opened
out into a recess, which is closed with a lead plug and brass disc
soldered over.

The bottom plug screws into the bottom, and has a fire-hole in
the centre. which is closed with a thin brass disc.

When the safety-pin is withdrawn, the hole is closed by a small
lead pellet. whic6 moves freely in a recess made in the head of
the fuze. aird closed by a thin brass disc. When the sheil is
rammed home the pellel sets back and closes the safety-pin hole
and prevents pr€mature explosion.
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,nf""'l',+;;.";l,l"i.:,'ji"iIr"j.1uTft'f :,,gi,q:u,ff ::dbff hii:
ffi n t l ril" b?"\;ilL, "?i'iitr* o?o""4 """'r o.i ",r lo ge;h;,, u n d "" _
;ri;v'nyi;,,;;i;ii;;;;".ii"'f;$ttt"fl jiH[ir",Yi*"1h,:_T,lH",i.j
[?#J:'"1",1"T"".f##?T,T,l1"il?hlff :ffi ,i."'r,Ctlf,:ff ;;

lx?.df ii::i$;}i:[f f xr#,i'f ei:srHi,H:.1*;:,"rl.i;
Pnncussrow, Suer,l. Ilanr<s T, arn If.

y#'i.Y'-i#:?f i$L"i#f1iif*:,11". "ti "n::xion ror use
detonato-r.pellet, safety pe

ii,iltf"SifJSii;sarery.pin'*til,i*t**,t'r".1*F"?\t.it1t
tl,"rl:#P*:"1*:etf$ j"."lt the-G.s. ruze-hole ancl has no head;

tf; Jtik"_'-r';3-,""i'f"3;;TTfit.'*?.,f""3.""{.H$ti[ffi :-,:1
r fill"$"fftljiileile-t 

contains the-R'rt' perc'ssion c*r a.d
.,F"tip"ir"I'"',a'ii,rit j'ffi i"i","-:luuir+i,t"\ij:*:"16i":*
Hilil-rJl;f"ffi '-"thir:H#X{irg:t"[p"oiu"ti'i""t"o''s"oo.'e

b,'i;3i:3qi. ;ifi Ji:" * J'"-*.,e"*T*il;.. Mark r. has nor rhis

-"iltf i"t#t6ili,$;9"'""""" 
moving rorward so long as the

_^.11."_.?l"ty 
pellet is suspended in the bead of the fuze by acopper suspendtnE wre,

fh",-ff etd{4}1,'51Tff #f "h-}Ji:#ilii"ii'["i"-ll;,;Ph':
TJle.retainingboit is an additional precaution against premature

lX{*,"*h"J"ir,'Hilff ':Ti:::::"i""li:"#g}":T^i"J""l'"i:'-H11k

&ryi{*",#-;.:i.#a"*',li*1,:igru;#l.'|,f; i,ffi'lffi.f ::$

]
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-F'UZES.

Drnncr Acrrol. M,rnx II.

ln:}

r Acti,on,-.On the shoch oi discharge the suspendinE .\.yire is
sheared and the stfety pellet seLs Lacii to the bottorn ofihe slotin
thedefonatorpellet; the ball follorvs it at the first motion of
rotation.

During flight, the centrifugal force of the heavier end of the
retaining bult overl,owers_the spring and rvithdrau s Lhe small end
tromthe recess,  so tbat  the delonator  pel let  is  f ree t6 *ou" to"_
ward. The lead piellet -is driv_en _outwards by the same force,
c losi lg the to1,of  Lhe hole in which the safery"pel let  works,  pre:
velrting any u ater or. grit fronr _entering throlgh the safety fin-noreon graze or  tne c i fo\ \ 'nrng ol  thetuze.

On impact, the detonator pellet flies forrvard on the needle-
pornt anct tires tiie cap; the flash ignites the ftze and the burster
of the shell.

, The fuz,.e_is ve_ry_quick in its action, and is not liableto befired
by an rccrdentat lrlow unlcss strong enough to cnrsh in the head
of t l re shel l .  Weight  of  the fuzc,  5.8, , t . "

. MarkJI. difiers from f. by having no batl. ft has two retain-
ing bolts with co-rresponding slots;"has no suspending wire, but
a,spiralspring of copper, which keeps thp detonator i.llet ir"m
tne lec.lte-putnt ; _the safety-lin passes down rhrough the top of
tfe,{u.ze: the body is lolgeq, and the botiom cupis[aped, i,nd
contalns a sDtal l  chargc oi  _t .G. powdpr.

'On impact, the pellet,is driren f_nrward, overcoming the spiral
spring, against theneedle-point, which ignites the fuzi.

1

, :1

i
, I
" l

I

+ i

This fuze, which was introduced into the Navv as a temr,orarv I
m_easure, in consequence of the failrrre of Petmaln's C.S. frizes at i
A.texandria, differs from all other deseriptiuns of percrrssion -[uzes- |. in being intended to fire bv a single direct blow. 

- 
I

. fn all other- pe_rcussion"fuzes ihe frrz" is first ,( put in action," I
either by the shock of discha rge, the rotation of the'shell, or some ,
ofhel cause connected with the firing of the gnn; so that, until i
.the gun is actuallv fired, the fuze is"practicajly rnore or less safe i
trom acci4entat ignition; but in the direct-action fuze a sinsle i
blow on the head is suflicient to ienite it. 

' 
i

.,-I!_fu, no! probable th:rt th,is fu"ze will be long retained in the INavyr_Dut ln the meantrme the greatest precautions are necessary iin dealins with it. !
I
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+

I

The parts of the fuze are-the body, having a divicion in the
'centre ihrough which nine fire-holes cottvey the flame from the
.dotonator onlhe top of the division to the blowing'charge under'
neath,

The needle disc, of thin copper, carrying a steel needle (a
striker).

This'disc is secured between two screrv plugs in the upper part
of the body, and is just above the detonator on tho division in the
centre of the body'

The head of the fuze is covered by a cap, ancl the bottom closed
by a plus with holes in it' The fuze only acts on impact, or on
ciaze aisuch an ansle that the nose of the shell enters the
Eround. the needle being crushed down on to the detonating
iompositi"n which fires and ignites the blowing'charge.

Drnscr AcrroN. Mam IfI.

This fuze difiers from Mark II. in the following particulars.
It has no cap, andis threarieJ its full length, the top being closetl
bv a Dlue widh leit-hand thread, and marked with an - and the
#ord'" u"nscrew." The interior parts are the same as Mark II.
'This fuze can now be screwed its full length into the shell, and
may be kept in the shell for which it is used.

Navar, CoNcussroN' LaRcE'
'Ihis fuze is similar in construction to the smaller naval con-

cussion, except that it is much longer' anil has a blowing-chamber
fil1ed with fine-grain powder,

Nevar. CoxcussroN, SMAr,L.

This fuze is made of gun-metal; the principal pa-rts are-the
body, top plug, needle, guard ball, metal guard and pellet, sus-
Dendrng wlre. and SareEv-pln,' 

The Sorlv ii conical, ahd- tapped with a serew to take the G'S.
fuze-hole io within half-an-inch of the bottom, which is IeIt
olain. with a hole for the safetv-pin; it is slightlv hollowed out
6n the inside to allow sulllcient plav for the guard ball; the bot'
tom is solid. with a fire-hole in thd centre primed with mealed
nowder andpierced and closed with a thin disc of brass'- 

The too of'the fuze is closed with a screw plug, counter-sunk,
havins a steel neetlle in the centre proiecting iiownward from the
interiSr, and on top a slut to talie dhe Aimstrong key. The

G
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neerlle is protected by a surall brass baII (dome-shapetl), hollowed
out in the.centre, and resting on the metal griard or pellet.

The guard is of gun-metall and is hollorv'ed out a]t the lower
Dart t;take the peltet, and is recossed in the interior. A small
iroie is made throirgh both for the suspending wire to keep them
in position, the ends of the wire being turned down into grooves
onihe outside of the guard; the upper part of the guarcl has a
projecting neck, whic,-h is iupped-out for the reception of the
detonator, which is similar to the R.L, fuze, and is primed with
mealed nowder.

The peliet is also of gun-metal, hollowed out in the centre, and
primed"with mealed pdwder' : throush the side is a hoie for the'susuendinE 

wire. and anothir thruirqh the lower part for the
saf6ty-pin] A leaden cup or ring is fiited to the upper part, with
a feitlier edge, u'hich s6ts up into the recess in-the guard, the
nellet restinE"on a paper disc-in the bottom oF Lhe fuze".- 

The safetf-pin is- of brass, and passes through the side of the
fuze and through the pellet, and is kept in position by a tape band
passing round the frze, the guard being supported by the safety-
Dtn.' 

Action.-On the shock of discharge, the suspending wire is
sheared, the guard sets back over the pellet, and the leaden cup
or ring is forcEd into the recess of the guard, locking them both
toEetli-er : the Euard ball falls off its iupports ard- lavs in the
bo?v of [he fuze, exposing the need]e. On graze or inipact, tho
euaid and pellet flv f.orwaid, and the detonatdr strikes th6 needle-"point 

and fires the-fuze. The flash ignites the mealed powder in
ihe suard and pellet, and blows out the disc in the bottom of the
fuze"into the birrsting charge of the shell. The safety-pin is re-
moved before screwins the fize into the shell.

Surryly.-F,act� fuze is in brown paper-20 fuzes in a tin box,
paini6d."drob, hermeticaily sealed. 

' -

Bor,l Ppncussrorq Fuzu.
The bolt percussion fuze consists of the following parts:-

Body, pellet, copper coyer, guard, bolt, split-pin, bottom plug,
and safetv-pin,

The boilv is of Eun-metal, and has a steel needle fixed in the
centre of tire head. and a slot on one side for the bolt to slide in.

The bolt projects into the interior between the pellet and top
of the bodi aird is kept in that po.ition by the brass split-pin
which passes through a hole in it, and on each side of a shearing

'r;

a
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188 N'UZES.

wire fixed across the hole. The guard and pellet are both of gun-
getal, The copper coyer, in form of a tube, 6ts over the pe'ilet,
tlre -upper e$ge_being bent inrrards so as to rest on the tolbf it !
the lorver edge being cut into wings and bent out.wards so as to
tupport-  the grrard. .  _ 

'J 'he.pel ler  has a copp"r '  er l r  in Lhe top,  rhe
delonating-compnsirion leing cuvered wiili a .005 in. br;rss di"c,
ald l powder_pellet in the, lowcr_part, with a fire-hole connecting
them. The bot tom of  thp body is  c losed by the bot tonL pl r r3 i
which screws in, and is filled with pressed gunpowder. 

'Td6

safely. -p in,  passcq throxoh. t ,he.  head. nnd spl i t -p i r i ,  and prevents
lne lat ler  Deanng on tne snoarrng Mre.

The fuze is screrved into thishetl, and the safetv-pin with-
drawn at the momenl oF ioadins.

On discharge, the spiit-pin shears the shearing wire and drops
through the 

-bolt 
intir a pocket; the bott the"n slicles br"k tlt

cenf,rlluEal lorce.
The girard straightens rhe wings of i,he couuer cover. and seLs

down over the.pel ler , ,  whic l r  is  then f ree tu mbve lorwaid against
!ne needle on ilnpact or gr:lre.

Bess Prncussrot Srtnr, exo GuN-Mtral rron 6-pn. Nonlrn-
rnr,r Q.F. Guw.

This fu_ze is very simple in construction, fts parts are-bodv,
pellet, split-ring, and bottorn p1ug, There are t-wo holes in tlie
body.for screwing it int_o the s[e]l. It is threaded h*]f way; the
remainder is plain. A lead rvasher under the head preventl the
en_tr,ance of the gas from the charge into the sheli. llhe pellet is
so1id, having a recess in the end for the detonating compiosition,
which-is cor-ered-by a b_rrss disc. The exterior oi the |ett"t iri
turned down to form a shoulder for the split-ring to rest o'n, which
prevents the pellet{rom going f_orward uniil the shock of discharge,
when i ts l ipr  over i t  and-prr tsthefuzein act ion.  The but tomDl"us
is.6tted wil,h a steel needle, and has tu'o holes throrrgh it, dlleA
with pressed powder, cuvered with a paper disc.

Acti,on.-On the shock of discharEe. t[e split-rins is driven over
the_pellet,_and both remain back; in impait, the"pellet and ring
fly forward on tbe needle-poirrt and fire the fuze arid the burster]
. There are two patterns bf these fuzes, steel and gun-metal ; the
latter is used wirh eommon shell, The'principle id tho same, out
the body is of gun-metal, and the diadeter ieduced-to suii the
thicker rvalls of the cast-iron shell. These fuzes are, horvever,
interchangeable,

*
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"1 
, Jhe.re,i,s a Mark,TL fuze in which the needle is ffuted_, and the-- 
holes in the plug are conical : the ring or guard is rounded at the
edges and s l ight lv  "mal ler  1,o I ' revenl  the ucl let  f rom iammins:
but this is not sb far .upplied (July, '90) 

tL the Victorian Nav'al
n'orces,

FITTING AND FIXING X'UZAS.
Wooo Trur X'uzns (wrruour onrolr.Lrons).

Wood time frzes are prepared for any desired range by boring
into the required sitle-hole for the length of fuze-composition, A
hook-borer or girnlet-borer is used, and rvhen using ib place the
fuze in the hool, in the proper position for buring- the-required
hole, enter the bit into the side-hole and screw up until the bit
has entered as far as the borer will allolv, taking care not to press
upon the fuze so as to prevent its bedding in thdhook.-IJnscrew, 

and, 'lvhen the bit is clear, r:em^ve the fuze from the
hook ; the fuze is then serewed into the shell by hand, or a smart
Dlow ls Etven.

Care should be taken when withdrawinE the bit to prevent tho
esca,pe of powder from the channels.

Wood time fuzes mav be bored into at anv hole irrestective of
t he  r r r o j ec t j l e  i n  wh i ch ihev  a re  used .

\Vood time fuzes are fixed in the fuze-hole bv screwins the faze
round by hand until it is held firmlv in the fuze-hole, or by a smart
blow wiih a piece of wood, taking 6are not to split the fule. The
Juze 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
€xposed,

Wooo TrMs n'uzns (wrrn onrolre.rons).
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.

Mnrar, Trun lluzns.
These fuzes may be prepared for the desired range after they

have beerr screrved int6 th'e shell.
Loosen the nut with the kev. so as to free the collar : then mcve

* round until the arrow J points to tLe requiretl lenith of fuze;
then screw up the nut, steallying the collar a1 the same tirne ; then
fighten the nub with the kev.

,*

'.;
.
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190 I'UZES.

",fl1"f,:"';rff ?J"#TxJf f,fll,ilul *l*,'*"*;niir:t *r i
moment of loadinE.

Should the fuze be removed from the shell. the anow should
be set at the blank space before it is returned,

Mnrel ColrnNatroN n'uzrs,

These fuzes are fitted in a similar manner to metal time fuzes.

Trus axo Prncussror Fuzrs.

Fot' time, are fitted as metal time fuzes, except that the time
safety-pin is withdrawn, For percussion, rvithdraw the percus-
sion laiety-pin. .For both, vdthilraw botli pins after fittin^g. 

t
PnncussroN X'uzas.

G.S, Fuze.-These require no preparation; thev lre simplv
s c r e u . e d f i r m l y i n t o t h e f ' u z e . h o ] e b y i l e a n s o f t h e k e v ' S h o i I h �
there be any dif&culty in extracting a percussion fuze, the shell
shoqld be either fired away or throrvn overboard,

R.L. Xuze.*'lhese fuzes require no preparation except the re-
moval of tt'e safety-pin I they-are scre*ed-firmly into tlieshellby
means of the key, The safety-pin is notto be removed until the
rnoment of loadine.

Dir ect A ctdon Fize. -Remo v e the cap (or top plug in Mark IIL ),
and screw firmly into the shell with g-eneral ielvide or universii
Key.

Naaal Concussi,on Fuza-In these fuzes the safetv-pin is with-
drawn (before the fuze is screrved into the shelt) by ih6 tape band
round the lower part.

-1Il
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I,RICTION-TUBES.
F tr'riction-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
roop.

The quill is driven with mealed powder, pierced up the centro
with a'fine hole (to expose a laige surfaice of.thd powder to
immediate ignition), and a roughened copper friction-bar is passed.
through it, ibove ihe mealed-powder (oir the top of whiah tho
deton"atingcomposition is placici); the head is then filled with
gunpowder and clay, and closecl with sheliac-putty, to protect the'Com-position 

from d'anp. The heacl of the tube iskept in place
duqing the pull of the tube-lanyard by a leather loop, which goes
oler the tube-pin in the gun.

The long tube is 4 inches long, and is formed by cementing two
quills together; it is usecl for guns from tb.e 64-pr. and all above.
This tube wiil strike frre through two thicknesscs of serge, rvhen
in a vent, at a distance of 2L in"ches.

The short tube is 2f; inches long, and is used for guns below the
64-pr.; it is also used for the signal-rocket tube, and with life-
buoy portfires. ft will strike fire, as above, at a distance of 14
tncnes.

Copper tubes are 3 and 5 incires long, anrl resemble generally in
their manufacture the quill-tube above described, but have no
Ioop for the friction-pin. A wire loop is attached to 5-inch tubes
to prevent them from flving about, which has otherwise been
fouird dangerous on the eirplision of the gun. They rvill strike
fire, as before mentioned, at a distance of 30 inches.

,Tubes are supplied in tin cvlinders, eacli containing 25. The
cjlinders are hermetically sealed by a strip of tin, the end of
rvhich is exposed to facilitate opening r.hen the tubes are requiretl
for use,

"a
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792 rRrcrrcN-TUBES,

Quill tubes are packed on their sides, copper tubes on their ends.
fn the cylinder_ for copper tubes a loop is formed by a corrugated
strip of tin, soldered round the insirie, forming a'rack for-each
IUDE.

- All friction-tubes are kept in the grrnner's store-room, in a
Iocker lined with metal, under lock and key.

Ilncrnrc Tuggs.
Electric tubes, No, 10, are quili tubes fitted to fire electricallv

instead of by friction. 
'A 

plaiinum rvire bridge is fuzed bv th"e
passage ofth_e current, andignites the composition with which it
15 slltrounoed.

Electric tubes, No. 11, are a dril1 imitation of the above.

b"
F.
i

i

PBIMERS.
The mechanical primer consists of a body of brass, which is

hollowed out for the reception of the priming, and {itteil with an
anvil carrying a percussion cap. The base of the prirner, when
struckby the firing needle, comes in contact with the cap and
fres the pr iming,  which consists of  two pel lets o6 6ns-grain
powder, with a slfiht space between them. The anvil contains a
little dust Eun-cotton. to facilitate iEnition.
_ The elecirical primer is similar in-outer form to the mechanical,
but bhe priming is fired by thc incanJescence of a platinum wirei
wtrich passes tlirough a sirrall qriantily of gun-corton at the reai
of the prrmrng.

Two-insulat=ed copperwires are passed through a small channel
in_ the base of the primer-case; and are soldered to two base plugs
inserted in a cvlinder of ebonite, frtring the interiur.

A fine platirium *i""1* ."ia"iia ;;;;--. tt;h;;a;-of th"r" tru**
plugs, anll when the electric current passes through this wire it is
h-eate_d sufficiently.to ignite the grrn-cotton surrounding it, and
thus fires the priming oi gunpowd-er,
- 

'lhere are.several fatte-rns-of electrical primers, differing only
in detail, beins seneiallv on the sarne priniiole.

The latest pi,bi.rn has"a metal slide over th'e base to protect the
wires, X'urther descriptions of these primers will be frlund in the
Victorian'I'orpedo Manual. 1889,

i;l
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SIGNA! BOCKETS.

SIGNAL N,OCKETS.

r93

The case is made of thick brown paper, rolled up into a
cyli,'d.er.;^ the ro.cket- composirion is'driue;, tv't"ot ouu",
comcar "rormer,'' which rs afterwards removed. A liEht paper
case ts attached to the he-ad,_ terminatilg in a cone fiUed- wiih'29perre[s or composrtlon, whrch, when ignited, form stars. At tho
p.:"r,r:fl^^9:.^r:h,"^ !_url9r;,""." is a smait quantity of mealed powder,
wnlcn serves ro open the case and to scatter them on thb rockei
?jll'i1q l!: liqllg* posirion., .Tne. sta"-cham-f,e""i. ,rup""utoi
r rom rnecomposrtront lyctaydr iveninon top of  i t .  A-hole isprerced.tnrougn_ to allow the,gas t_o enter the pellet-case from thecomposition. The rocket is chioked neu-" tne ti*e,-andl-u, u p"i_-
ing made up of L.G, powder and isinglass.- f.'nJ iJ,itli' *""""ea
Dy a paper cap,

,n*;:f*:rruler 
is seized on to the case of the rocket to rake

Rockets_are fired by hand or from a machiae, which consists ofal oval tube of sheet iron to take the rockei-witli th" i6"ii" of tire

;l'f 5,il"'nfi *ff *i""ttiitif, f rsheet.iront;ils-lq;;frG-
-A-vent is made in the base.,of the oval tube opposite to.. the ventof the-rocket to take a qull trrctlon tube, whieh is prevented

from-fa,llin_g out, when th'o machine is p;i"l,jl"irp iJtS'ty1, nf rdd:pi",;t Jf"!ilri-J"ru, whrch shuts in beh.ind i,. ?""-f]n
To fire the roclet from the macbine._n'orce the stiJinto thecopper socket and attach it

;"ild. 
-T-;;"?"in"""ri,i".? oy pressrns the projecrion into the

::ii,!h*r]ar"r-li},,l",ia"?^L?1"'ir,",,1:t""#,"!"'1,"1::"*;hill:enf,er trre Inctlon-tlrbe, seF tjre loop over the stud, h1r,g"o_precepqt over, and trisser hooked; ,plaie.the machine'ir'i vertical
p:::t*, gee all 

-cl"ear 
overhead, and then fire with the tuberanyard. -

""*Jl["Jfilt1' 
with rope'tail attached, is ssed when firing .



SIGNAI B,oCKETS.{ tsn
To fire'the rocket by hand.-Attach the stick to the rocket and

straiEhten out the tail; remove the paper cap at the bottom, and
ignite the rocket with a piece of slow-match, a light, or a port-

I Sienal rockets rise to an altitucle of about 400 or 500 yarcls,
I andlan be seen on a clear night at a distance o[ 30 miles.

I tney rre used for signalling at-night, and for display when

I 
*fflTift 

composition: saltpetre, sulphur, anil clogwood-char'
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SIGNAL LIOHTS.
The iights usecl in the Yictorian Naval X'orces are two-long

and short-
The lonl 1i'rlrt consists of a cvlind"r of broq.n r,rDer 9.5 inches

in_length,-a:r , l  I ' i8  inches in d iameter;  thc Lrot tunr is  Ief i  open ro, a depth of 2'2 inches for the reception'of the holder, Aboie this
gpening is pressed a layer of.clay '2 inches in thickness, which
forms the base for ttle composition, and prevents the holder from
berng ournt, bv rt. Un the top of the clay is pres.ed, bv hydraulic
pressure, 6'6 inches of l-ong light comp"siLibn, tlre operi cavity
belng smeaed wtl,h powder paste. and capped rvith a metallic cap.
l:he t"op ot the. crse ls.strengthened biza band of rin. lt will
,0urn t ronr nve to stx n l lnutes.

Long-Iight somposition consists of saltpetre, sulphur, and recl
olplment or realgar,

The short lighl is x, cylinder of brorvn paper. 5.2 inches jn
length,  and 1 '78 incheo in d iameIer.  Tt  is  d i iven wi th 2.3 inches
of signal-light composition, and in construction is similar to the
long irght. It will burn one minrrte.

Short-light composition consists of saltpetre, sulphur, red
orprmelltr magnestum, and parafhn vax.

The lights, rvhen burning, are held bv a hollow wooden holcler
mad" of beech, ul.oor-16 iriches in lengih, with a screw-knob at
oneend; I t  rs  recesscd to contain ten pr . imers:  the opposi te end
fits into the^ light. - The light has two holcs t. fix it to ihe holde;
Iry means oI a wooden peg. +t_ one side of the holder is a groove,
as-a.grrcte forthe en_trance of the peg at night.
-ugnrs are tgnt ted by means oI  a detorra i inA pr imer.  which is

placed-rn a hote at the top side of the lisht, maiked hv a black
!ot.! t{tg paper. encl of the primer is placed irr tlr" hole, and is
rgnrted by strtkrng the copper rvire of the primer against any
moderatelv hard substance.

.,!he, general, seraice prim-er -consists of a cylinder of copper,'4 lnches,rn_length, open at both ends, one of which is fitted-riitli
a coltar of the same material. A small piece of wirc, rv"dge-shaped
at one end.and.roughened. and smeired rvith der,onaiirg corr_
posrtron, ts inserted into the collar of the cylinder ; the oth'er end
is t ight lypinched together on the comp&it ion. ' f ie  f lat tened
!!$ Js oouno by,a tew turns.of co-pper wire to increase friction,
and rs protected by paper shellaced over to excludo moisture.

i
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They are supplied in tin boxes,.holdi+s.5 or 10.,
if n"o p.imd"i are available, these lights can be ignitetl by a

piece of slos-match, taking.ofi tbe-Tnetallic cap.ald touching the'co*oo"itioo 
with a ipark o1 fire. They are used for signalling at

nighi aud for illuminating

VER,Y'S LIGHTS'

bh"." u." three descriptions of these-lightg-" Red," " White,''
un,tli-Gr""o." Theyardused for-sigoal- purposes, and are painted
iI-iU"-top ttt" colo"ur of the light.-.T]tg{ uX, fired from a hand
iltot, u"i 'o"".t on attaini ng a good height. They are very useful,
iina oU g,U. sbips carry them. They are not, however, yet
supplied to the Yictorian NavY.

POR,TFIRES
Are of two descriptions, viz., common and life-buoy portfires'
d;;;"; portfire is a paper cylinde-r,. 16 inch.es long and rather

rnore than half-an-inch in dlameter, d-flven wltn portnre- composl-
It", rihi"tt consists of saltpetre, sulphur, and^ mealed powder,
i-n" bott"* being turned in 

-to 
form the base for drivirg' Tle

r ""* ""a1. primed with mealed powder !o 4aJre it light easily'
Tir;;; rseil fo" incendiary purposes, and wiil bur-n from twelve
to fiiteen mitrutes, They.areignited by slow-m&tch' - .-"f,-itot 

"ov pottfires consistof sevenpieges of-portfire of djfierent
l"t e;hr, ;""c,ited at right algles-to each other to-a.gun-metal
;t;?;ti -ea"s of copfier-wir6-the first length, and a]so the last

;l;;; 6"t; one, is driv6n wiLh a qticker,burning compo,sition, in
5"ier to "esi=t tbe wateron immeriion of the buoy ig fallin.g from
;h;;d;, nttd to itl"."u*" the action of the fla,ne. They -wili burn
ii'".i-i*Lti.v 6 twenty-four minutes. - They serve,to indicate the
o".iil"" "t itt" life-buby at night to the man.overboard,.and also
6 th;["*t . crew who 

-are 
rercuin-g him. Th.ey ar.e ignited by a

iri"iilo-iot . fixed in.position on the nl1te.,, A hook, 6xed to the
inetal cover on the shiir's side, is hookFd-to t}re eye of fricgio-n-.!3'r;
;;;h;;";y being released from the side, lfq w-eish.! of it falling
"*rr"* tti" i.i"tioi-bar to be withdrawn, whilh 6res,the,port6re'"-l,ii.-t-""v 

po"tfires are now obsolete, calcirtm lights being used
instead wh-ere available.
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MATCH.
' ,sLow."

Slow-match is pure hemp, slightly twisted, boiled in a solutiou
of water and wood ashes, in the proportion of, water 50 gallons,
wootl ashes L bushel. T[is serveJ foi 100 lbs, irf varn. I"t burni
at the rate of one yard in eight hours, and serve6 as a means for
rncencrla,ry purposes.

, ,qUICK., ,
' 

Quick-match is maale of cotton wick, boiled with a solution of
mealed powder and gum arabic. It is used fr-rr the priming of
fuzes, aid to fire eiplosives of a dangerous natur6 whic6 it
would be unsafe to approach. It burns, unconf.ned, one yard
in thirteen seconds I cb-nfined, instantaneous.

SAFETY FUZE.
Safetv-fuze consists of a column of sunpowder enclosed. in

flax, colered with gutta-percha, and coaied i'ith varnished tape.
It is used for submarine mining, &c., and can also be used to
detonate gun-cotton in connexion with a detonator. It burus one
yard a minute.
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QUIOK-FIRIX.IG GUI{ AMMUNITION.

4'7-rN0rr nt*r*r*G GUN.
The cartridge-case is made of brass, and is drawn fromthe solid

metal to shapl, It is screwecl at the base for the rbception of
the primer. ind its mouth is closed lrith a combined lubricator
anal lrd soltLeTect on.

CharEc 12 Ib. .S.P.
proieltile 45 lb.
Burir,inE clrarqe. armotrr-pi"rcing shell , 1 tb. 13 oz. P. & 9 oz' F.G'

Do. 
-  

do. l  
'  
nract ice shel l  

-  
. . .  f  ]b.  l  oz.  I "G '

Muzzle velocitv 
- 

.. 1,786 f's'
Total enersv 995-foot tons.
Penetrati,-,"n" at muzzle 8'2 inches.

fmstructions for f,lli'ng SDel/,-Remove t^he plug-from the fuze-
hole. and aftei se6inE ihat the fuze-hole S clear fr,m dirt, grit'
&c..'insert the funnel; and ttour in the bursting charge. The
sheil should be first filled rvilh rrebble, and the interstices then
filled with tr'. G. norvder, weil shaken down' Take care that none
of the powder is-left on the threads of the fuze'hole, then screw
in the fuze or plug as required.

The primers {elecbric) used are termed "double contact
nrimets." havinE a double brjdEe, trvo proiections on the outside,
i,nd one irr the 6entre. Ihc st"rik"r pie*"es against the primer,
and is  used for  e lectr . ical  or  mechr 'n ical  f r ing.  The pr imer i tsel f
makes earth (E) with the gun. Tor mechaniialfiring, an adapter
is used, whicli will take the service primer.

The 
'ammunition 

is prepared for firing by the primers or
adapters being firmly screwed into the cylinders with the-spalner
sroilied for lhe prirp"-n. A pair of large tongs is used to hold
thi'cvlind"r rvhilsi sciewing in the primei or adapter.

I
l
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QUICK-T'IR,ING GI'N AMMUNITION. I99

6-PN,, NORDENX'ILT QUICK-X'IRING GUN.

AlruuNrrroN ?RoposrD By rHE NoRDENFTT,T GUN CoIrmarv,

?OWDTN, AND CAB,TRIDGT.

Tho powder for these Euns iB the Nordenfelt hexagon. It is a
small pillet-powder of si"x sidesl with indented ends,-and of con-
siderable densitv" viz,. I'82, The service charEe. with aII
descriptions of piojectil6s, is 1 Ib. 15 oz.

The cartridge-case is of brass, solid dravzn, the base and body
being of one p"iece. ln shape it i" slightly conical, to ensure easy
exrraction. A small brass tube fits ilto i hole in the centre of the
base, and projects into the body of the case about three inches;
this iube is piimed, and the cali ispressed firmly into its head.

The powcler is shaken dowl into the cartridEe-case so as alwavs
to occupy the same space; this ensures great uniformity in velocity,

There are two
guns, viz. :-

PROJECTILES,

descriptions of projectiles supplied vdth these

Steel shell.
Common shell

The steel and coramon shells, weighing 6lbs., are coated with
thin copper, deposited by the electro-chemical process. At a
certain'distince- from th6 base the deposited c6pper is much
thicker than on the other parts, so as to allow the rotating rings
being turned from it. Both descriptions of shell are fitted to
receiie the base nercussion fuze,

Salurwc+ AlruuNrrroN,

The saluting ammunition is composed of a cartridge-case,
shalloon cartridge, and felt, and paper wads. It is supplied not
made up. The case is solid drawn and has acentral tube.

\Yhen required, the charge is placed in the cartridge-case, the
wads placed over it, and secured with shellac. Its weight is
!5 oz,
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Parrrcurans oF AMMuNrrroN.

"*jt"-*,:::tftion of powcter ...
Cartr idgecui- length...  . : :

-Lg'i.at " .,iit"ia'i3lsJ"t-prut" ...
d'"il*Ji" shell-iength ... :::

Anmunition.

, t  , t  l [  UaUo
,, weight, loaded

in calibres

Ma,rkq L and lI.

'r15 hexason.
1 lb. 15 52.

12'072 inches.
2lbs, 7 oz.

18'702 inches.
10'4 lbs.
8'M inches,
3.6

6 lbs.
2 oz, 4 drs,
7'9 inches,

6 lbs.
2 oz, !2 dts,

steii shenlten 
bursting. charge

l weight, loaded
:r DUrStltrg Charge
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MACIIINE GUN AMMO'NITION.

MACHINE GUN AMMUNITION.

qr|l

i
i \'F

f.

NOR,DTNN'ELT 1"_4 BARRDL-MARK III.
There is no anvil, but a small boss in the chamber instead,
The poi,{.d"r charge weighs 625 grains, and is pres"ed intothe

cartridge case, cere-being taken rhat it shall al*ays occupy the
saue space. The efiect r,f lhis pressure is lo break irp che weaker
grains, and to form a hard solid-mass of dust, with irains inter-
lpersed, - The bullet weighs 7j oz,, and is of steel, the point being
hardene{ ; round the base is a cannelure into which t}ie envelop"e
is chok-ed, and on the base are several radial cuts into which itis
sel on 1rrrng,

Th.e qqg,c! between the envelope ald the inside of the cartridge
case is filled with pure beeswax as a jubricator.

., The rotation is-given by the envelope, which is made of very
thin brass, the base b-eing shaped into- tie iorm of a gas-check, anh
the front end,carefully turn-ed over the shoulders oT the bu1l6t,

Ihe cartridges are packed in bundles eontaininE 12.
The weight of each-bundle is about 8 ibs. 9 oz."

_ These bundles are stowed in an ammunition box, Mark IX. or
Mark XL; either of these boxes containsS bundies, that is 96
rounds,

The weight of the box filled is 82 lbs.
-When any Norderfelt ammunitionboxes, from which a portion

of the ammunition has been removed, are required to be reiurned
iTto sto.re, or to_ be -moved_for ariy other purpbse, the vacant place
should be completely filled withbood, tow,-or oiher substance, to
prevent danger of explo-sion bythe cartridles moving about and
slnkrng agarnst each other.

ALI hoppers on board are to be kept filled.
Projectile, nature ... ... solid steel

n .weigbt, includingenvelope oz.T.2E
- ". lenglh cal.2.675
-rjnvelope, welght ot oz, .g
unarge, wergnt ot rr 1.43
Cartridge case, weight of ... ,, 2.82
Total w;ight of car1ritlge... t !!.2L

. NORDENTNT,T r-Z BARREL.

., The ammunition for this gun is procisely the same as that for
ule 4-barrel gun.
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SMALI,-ARM AMIYIUNITION.

MARTINI-HENRY R{X'LE,

BaIl cartrid,oes for the Martini-Henry rifle consist of a case
formed of two turns and an overlap of '004" brass, lined with
tissue paper to prevent the injurious action which would take
place if th1 powder and brass were in contact. Between the folds
i,t the base il a strip of brass of the same thickness as that com-
posinq the bodv, to give additional strength. *{ small sight-hole
is nuiched in tir'e ca6e to see that this strip is present. T-he cart'
ridige is made of a bottle-necked shape by crimping in the upper
nari. 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 t-he bottom is closed by a carbonizecl
wrought-iron disd. fnside is pressed a paper pe1ldt, having a hole
in thE centre againstthe botto-m of the cartridge. A cap-c-hamber
nierced passes-throush the disc, cups, and pellet, and rivets the
*hol" of the parts t6gether, the top of whiih is bulged out over
the paper peilet, the"base of this chamber being flanged to fit a
counleisink-in the iron disc. The cap-chamber ionta-ins a brass
anvil, on the shoulders of which rests lhe cap, containing '2 grains
ef 63,p-somposition, pressed and varnished. On thc top of the
powd-er is p-Iaced a miilboard disc, then a wad o{ beeswax', cupped
but to theTront to insure its expanding in cold weather, then two
more millboard discs, and lastlt the bullet, which is composed of
lcad hardened with tin, 12 parts lead to I part Lin.

WeiEht oI bullet. 480 qrains; lenath, 1'27"; diameter increases
from 'f39" at the should6r to'45" afbase.

Description of powder, R,F,G2; weight, 85 grains.
The cai'tridges are packed in brindlei of ten, stowed head and

tail, in white 
"and 

brown paper. Weight of each package, about
llh:.2oz,i supplied in qui,rt-er metal-Ii-ned cases and ammunition
boxes.

Solid-drawt cartridges aresimilar to the above, exceptthat-the
case is of solid-drawn metal instead of beirg " built up " or
" ro]led."

The action is as follows:-On firinq, the cap-composition is
forced asainst the point of the anvil- and the flash tbus pro-
duced re'aches the iharge through the hole in the cap-chamberl
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lte.caso expands, and being pressed firmly against the side of
Ehe bore prevents thegas from, escaping in the direction of the
D'reecn i arter nrtng, t-he caftrtdge conLracts to its original propor-
urons, maKlng ex[ractlon easv.

, Blank r,orty' idge consists of.a brown paper case in l ieu of brass,
na,v]ng a,bass chsc,,c,ap-chamber, ca-p and anvil, ono base cup, and
paper-peller ; an adrtrttonal. prece ot. paper is inserted in the case,
romlng a neao Lo tne cartrldge. u/luch ls done by turning in the
top after the powder is entered.

Description of powder and v eight used for blank cartridge :-
68 to 72 grains of R.n'.G. F.G. aid L.G. mav-aiso b;-;;;a:- '
. Blank crtridges"are packed in bundles of [en, head and tail,
in.two-co_verings.of purple paper. On the out;ide coverlns rs
prin_ted the nature of contents, weight _of charge, and B,L.; also,
the Mark and year of manufacture.- They are"sripplied in meiitl
lined half-cases.

GATLING GUN,
The,cartridge for,the '45 gun consists of -a solid trass case,

somewhat contracted at the top; the bas-e is formed by pressing
out the material of the case, so as to form the proieciinE ri#
nccessary for extraction, There is no anvil, but the lan sirikes
agailst a small boss oj.nippte in the cham6er, which ii pierced
with two fire-holes. The interior of the case ls not lined with
paper, but lacquered. The charge. brrllet, wads, &c., are identi-
iaiwiih those rlsed in the Martin"i-H"".u duitiiaiu. 

-' ' -'-

They.are stowed in l,undles of ten, Jlaad and 
"rail, 

supplied in
ammunition-box9:, ga+ package weighing l-lb. 2 oz.. wiipped in
paper similar to the ball cartridge for theMartini-Henrv Rifle.

PISTOL (ENN'IELD).

The gartridge for the Infield pistol is made of solid-drawn
brass, the centre of the base forming the crp-chamber, in wbich a
cap and anvil are placed. The cap-chanrber is pierced as usual,

Weight of bullet, '265 grains (same allov as the Martini bullet):
length of bullet, '897 inches; diameter o{ bullet, .4bb inches i
charge, 18- grajns p-istol or Adams' pistol powder; weight of
Dnndle oI LZ. aboul, ItJ oz.
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: MARKING OF AMMUNITION BOXIS.
- 

fn order that the particular kind of a,rnmunition Dacked in
small-arm ammunitioli boxes may be readily distingliished, all
such boxes issued from Woolwich have noiv labelsi with dis-
tingrishing marks of various colours. The distinEuishinq labels
are placed on each side and on each end. The followine is the
detail:-

M..H. RIFtE.
I

cATill{c, 0.45"

 '

I'IORDEl.|FEI.T.

o
il0R0rr,tFEtT.

110B0$rFEIT.

o
PIST()I, ADAMS'

o

^A

o

c

n

Contents of Boxes.

Bell, Amnxuniti,on for-

Martini-Henry Rifle ..

Gatling Gun,0'45

tr[of denf elt Gu (service)

,, (practice) ..

,, (dumy drill)

Distinguisbing Marks.

OD each side. On each end.

PtsT0t El{FlELll.

Adams'Eevolver Pistol

Colour
of

Marks.

Grcen

Green

Brown

Bfown



SMATIT'ARM AMMUNITION.

wr?ppers and labels.for.the ammunition bear, in addition
gther particulars, the;her particulars, the diqtinguishtlg marks ibove showu

upon lnem rn black. -Uach smau-arm ammunition box.rDt€d.upon tlem. rn black. _Uach small-arm ammunition box,
addition to the above distinguis.bing marks, has upon it a labei

tlle number and nature'of the%onienis.'Si;-""if;d ;;;"
ebo, is. its gross weight, date of packing, lot, and- nature ofrs. rts gross werght, d&te qt packing, lot, and na

wrtll whrch the cartridges it contains are made up.
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MISCEITANEOUS.

. PART IV.

MISCELIJANEOUS.
a _

MAI{NING AND ARMING BOATS.

STOR,ES.

,, A.sirnilar magazine is supplied forall boats armed, and contains
lne IolowrnE stoTes :-

Gurn-rrls Stores.-Rifleball cartridges, 400 ; blank, b0 ; pistol
ball cartridges, I20; 1 signal rocEet'and itick. l' lon! iiEht.
1 signal light, 2 holders for lishts, 1 portfire. i sisnaj b6ok.

Boatswain's Stores.-l boat's bag, containing-i leaii and line,
1 answering pendant, 1 marlinespike, 1 blll of spu.yarn, i
sewing pa,lm,_l sewing needle, l skein of twine, 1 canvas
roll, 1 tallow box.

Carpenter's-Stcres.-1 hand hammer, 1 fearnaught strip, 1
strip of sheet lead, 1 strip of copper, 12 cotks,i packei'of
copper tacks,

Medicatr Stores.-_ | bag or box, containing-1 tourniquet,
oandages. ancl lrnt.

fn additioi to the magazine, a quarter-case of rifle ball ammu-
nition, containing.400 rbunds, is Jreld in readiness to be sent in
eacn Doat, tt requrred.

Each boat cariies at least one filled water barricoe wben eoine
on service, and an anchor and cable ; and at tight. a boat,s"com"
pass ai.rd lantern, in addition to the above stores]

MISCTLIAI{EOUS.

JUDGING DISTANCES AT SEA.
(l),Sir E,.Dougtas'. ntpthod, in_which an observer on deck
3TilT^yt,l^l i91!?"r rh€ anste subrended by rhe enemy,s
rsthead and lammock-netting oi waterline.

-T*_*:*:9:,j:*d very,irseful r"1 iryi"g our rarsots andng station with the squidron, &c,. &c. 
" ' - *- 

."-"::" 
'

lu liu-11!.;Snnd,,rravets a[ the rate o_f about 880 yards aond. If _the interval betu,een the flash_ and th"."po"t oii g""
seconds be multiplied by 880, the product *iii t "'tt " ji*ir"""

%7

y&ros.
(3\ 'ldnirul.Rytler's (or the horizon) method, namelv, to observe
]:::* fI:.",r:ij 

or o th er, con venieT t place - the an gie- subtended
FF:lr_rJ" .h.:ii-zon p,n{, f,he .eneiny,s. iva.terline ;;%';h"; .;J;"t,
c rt oD shore from a fort (the higher the better), a,.lfl is corre"cted
b5r the dip angle due to the hersnt.
_.Erample (I\.-Let. the angle s"ubtended between the horizon and
p9 .gnuTy s waterlrne, ascertained by an observer at a ship'Sr lo eusur 'J i  s wduef lrne, ascertalned by an obrserver at a shin'sp4,:rn_ea_d or rrom a fort (say a height of 20b feet), be 2.. Re-quired the distance.

nls rgii it, "^+ ? ;i fp ul", !? #, i"J$*:,$-r,'f" f eer, ..ee rabre
'i3"1:f :li5"lXii f:"fl1 r?3fl "';i,?'il';;i,li; !:',#**.0*"
rriLirllil",f$"r11or 

each foot of additional height' 
"column 

3,rure r,, ts d'D yards,
Distaace : 169yards_ + (205 - 20) 8.b : I,241 vards.
r nrs _rs a su tnclentty c lose approximation to the distance givea inrble lV.. in Admii"al Rvder.s _wor\ ;;., t.i+s vi.li;, S;ffi;
at Table., r._ can .be safeiy used witfi ,; hl"-iron;,'il"iti,j'*.orrn

the prescribed limits. 
--'---"

^, Emnry:l e.\2\.- Let the angle subtended between the horizon and
Ene enemy's waterllnc. ascertained by an observer in a ship,s too
ot*j]g gPp"".93ttery.of a fort (say 95 Jeet above the water) be gi

rne drp ot the horizon due to aheight of gJ feet (see Table II.)
i8 10'I9", 9'_r_ f.Q'19',. negleoing sec-"ncls. 

',ft 
" ai'"-i*J" o"" to

an angre ot l9', tf the heisht had been 20 feet, would have been,from Table f.,.culqmn Z, i,ZO+ yafis.-

r,filfr: ?:!t gfi ,i3; .::,*i:g #,ii.i$.s) F,"L-9,?9L.filu::
r"Y"r".iif .','i,l"iTJ$f HffiTS"ii:i?ff ,i;'"*litrifJfl :",lf#
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TABLA II,-_A DIP TABLD.

Amount of
Dip'

Amount of
Dip.

Amoun
Dip.

l i
I Eeieht of
I eye above
I I water

I in reet. I
L i

t - -
l 1 5 o l
l i  155  I
l l  160 l
l l  165
lr  170 l
| 175
l i  180 l
| 185
l i  1e0
l t  195
1l 200 1
l j  205

l l  210

9'45
10.3
10.19
10.35
10 51
77,7
17,22
11'38
71.52
72.6
12.19
12.33
72.46

Eeight of
eye above

waiet
itr leet.

d5

90

100
105
110
r15
720
125
130
135
140
145

4.40
5 '11
5.43
6'77
6'40
7 '5
7.do
' I ' D L

8'72
8'32
8'52
9.10
9.28

13.0
13.13
13.27
13.39
13.51
14.3
14'15
L1.26
14.38
14.49
r5'1
15'11
15.22

MISCEI,LANSOUS.

Eeight of
eye above

water
in feet.

yards, .showing.an error.of 1,503 yards, in_troduced by using Table
I. with the " horizon " method,beyond the presdribed'iimits.
T"h5 91ar1n19 is giver.r-to erforce the nec,essity oi confining the us;
of Table I. for the "horizon" method to ihe limits tald down
above.- Of caurse, if there is any index correction it must be
applied, but it will be found more convenient and iess embar_
rassing to the observer aloft to use a sextant that has no index
error.

TABLE I.-N{ASTHTAD ANGLES.

_ 
HEreHT, 20 FErr. 20

25
30

40
45
50
55
60
65
70
I D

80

i
i( j €

yds.
B0'2
31'0
31.8
32'2

35'8
87.0
38 '2
39'5
40.9
42,4
44.1
4 5 8
17.7
49.8
52.1
54'6' 57.8
60'3
63.6
67.4
7r'6
x6'4

vos. '
35s l
369
382 l
388
395
442
409 l
416 i
424
432 |
4tfr
4,10 i
458
467 i
477
487 i
498
509 i
520 )

545
558 i
572
587 l

,,
59
58

z!,1
5 5 )

; j l
;11
5 0 i
! ? )
+ d l

t A )

ril
BI
l i i' ' i

1 4
1 . 2
1 0
0 5 9
0 5 8
\, 57
0 5 6
0 5 5
(t bl
0 5 3
0 5 2
0 5 1
0 5 0
0 4 9
0 4 8
0 4 7
0 4 6
0 4 5
0 4 4
0 4 3
0 4 2
0 4 1
0 4 1
I 3 9  1

U
.E

1
1
I
o t
0 ,
0 5
0 5
0 5
( t 5
0 5
0 5
0 5
0 5
t , 4
0 4
0 4
0 4 ,
0 4 .
0 4 .
0 4 :
U 4 :
0 4
0 4 _
0 3 {

I

I

i
I

I

l
l l
] '

i l l  I

^ 4  |  =
. : ;  i l :  l o

d . =  t E q , :  : d i
F !  i l ; ?  + : !
6 P  l l s # l . P be ;  l l a d  r x

-  i l -  , 1  ,
Yos. I l J,cts.
17 .9  l l  0  38  i  602
1 8 ' 5  i 0 3 ?  6 1 8
19.1  i l  0  36  i  636
19.1 l l 0 35 65.1
re"7  l l  0  34  I  678
20'1 0 33 694
20.5  l )o  321 'n '
2 0 . 8  1 0 3 1  7 3 9
2i'2 1) 0 30 ) 763
21.6  l i  0  2e  7e0
2 2 ' 0 1 0 2 8  8 1 8
2 2 . 5  l l o  2 7 1  3 4 8  l
22 .9  I  0  261 881 i
28.4 l l0 251 976
23.9 ) 0 24 954 i
21.4 i lo 23 e97
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26'6 l l 0 19 11204
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2E.0 l l 0 17 1317 i
2 8 ' 9  1 0 1 6 1 1 . 1 3 1
2 9 ' 4 ; 0 7 5 i \ 5 2 6
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Jds . .
10.2
10.4
10.6
1 0 8
11.0
7L.2
11 '4
r1'7
11.9
72'2
12'5
72.7
13.0
13'3

10.4
10.6
1 0 8
11.0
71.2
11 '4
r1'7
11.9
72'2
72'5
12.7
i3 .0
t3'3
1 3 6
L4'0
14'3
L4 '7
t5.1
L5 '5
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t6 '8
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254
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266
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1 .8  l l 1  48  |
5 . 0  1 1 4 6  I
8 , . 2 . i J1  44  I
5 '1 )  L 421
5-7 l l l  40)
6 0  1 3 8  I
6 ' 4  i l 1  3 6  l
6 ' 5  1 3 4  I
6 ' r *  ) ) I  32 )
6 ' e  l l 1  3 0 1
7 ' 1 1 1 1 2 8 1
7'4 i l l  26 |
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E

5t^

5 0
4 3 0
4 0
3 5 0
3 4 0
3 3 0
3 2 0
3 1 0
3 0

! 5 0
2 4 5
2 4 0
2 3 5
2 3 0
2 2 5
2 2 A
Z I D

2 1 0
2 5
2 0
1 5 8
1 5 6
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USEI'UI, RULES AND TABLES.

in Enslish inches to 45 miltrimbtres.-Binslish inches to 45 miltimbtres.
It is evident that the eouivalent of all Metric
.ll be found bv mereh'shiftins the decimal noin

tric mtltiples of 45
point in the numberwill be found by merely shifting

L'77t69 t thus the equivalent of ,L'77t69; thus the equivalent of450 milIimbtres ig 17'7169 inohes,

The Metric measures of lenqth are-
1 millimbtre : 0'030370788 Enslish inchos.

l0 millimdtres : l centimbtre. 
-

USEFUi R,ULES AND iABX]ES,

MITLIMETRXS TO INCIIES,

SxlleeLes.

USEFUIJ N,UI'ES AND TABLES.

The Metric Tables are aII arransed in rows.
To find the Metric equivalent of any given number, or uice
rsd, Iook in the left vertical row for the first fizures of theueq'sA,, Iook in the left vertical row for the first figures of the

mrmber,.an_d along- the top lorizoltal-row for.the-last figure;number, and alonE the top horizontal row forthe-last
the equivalent wiII be found at the intersection of ththe equivalent wiII be found at the intersection of these two
rows.

X'or example : at pago 224,frnd the equivalent in Englishinches
of 45 millim-btres. 

- -

Ilaving found the frgure 4 in the left vertical row, look alo4g
it for itslntersection i.ith the row under tho figure 5 in the tofit for its intersection vrith the row under the figure 5 in the top
troLro"_t*J row_, and fnd the.number l'77169, w[ich is equivalenlt

- $J ^{in!-!hg eouivalent numb-er of iuches in 0,08, 0'86,,.o.9?n
I, 20, 36, 360, 3,660, and 7,000 millimbtres. 

--) -

&nswet\
0.0012, 0.0142, o.0s8a _0.08982, g^Tpl+z, L.4t7g5, r4.t1s, t+4.t0,

and 275'59 inches.

(2,) Finrl the number of inches in ?8'62 rnillimbtres,

zB -iui*bt"i':';iToeinches.'67 
,,  :0'a264 ,,

78'67 ,, = 3O9E

!3.) The !7-centiTbtre German gun has a calibro of 1?2.6 niUi-
mef,regJ and a length of bore of 8'284 millimbtres; what a,ro the
equivalonts in English inches ?

Amswer,
I72 miltmbtres : 6.221 inches.'6 

,, : 0'024

172'6 ,, : 6?95

3,700 millimbtres = 145.62 inches.
84 ,, : 3.81

3,784 ,, : 148'98

and. of 4,500 millimbtres 177'169 inches, and so on.
As 1 centimbtre equals 10 millimbtres, and 1 d6cimbtre equals

100 millimbtres. the fable for the conversion of millimbtres-into
inches is applicable to the conversion of either centimbtres or
ddcimbtres into inches, Thus 15 centimbtres eoual 150 milli-
mbtres, or 5'906 inches, ancl 20 d6cimbtres equal 2,0-00 millimbtres,
or 78'742 inches.

100 ,,
1,000 ,,

10 mdtres
100 ,,

1,000 ,,
10,000

= 1 ddcimbtre.
= l mbtre.
= 1 d6cambtre.
- t hectombtre,
: l kilombtre,
: l myriambtre.
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. tjl

11.575
11.969
L2.362
72.756
13.150
13.543
r3.937
14'331
14.725
15.118
15'572
15'906
16.299
r6'693
i7.087
17'481
r7.874
18.268
i8'662

11'536
17.929
12.323
12.777
13.110
13'504
13.898
74.292
14.685
15.079
75.475
15'866
16.260
16'654
t7.047
17'447
17'835
18'229
t8'622

i
l 2
I

I
111'496
111.890
72.284
)r2.677

113'465
t13'858
Ir+.zrt
14'646
15'040
r5.433
15.827
76'22L
16.614
17'008
17'402
17.796
18.189
18'583
18.977
19'370

b i 6 l T l e  e
t t l

_1r.614 l l  t .6s4 lr i .oor lrr .zrz rr.rrz
t2 '008 112 '047 ;12 .0o7 . t2 . i26  12 .166
t2'4U-2 112.447 I2.180 12.i20 12.559ji:igi li3;33 lt3::;t t;:3;; i33??
t3:3;? lii:3?3 lli:333 ii:;31 ii:i3t' 14 '370 

1144r0  14 .4 '9  14 .4E8 14. r28

#:{ffi li;:i3? rll:i33 rit:i?; i;:3ij
i::31; lli.83i lj8:8it li8:ff3 +::133
i3:ii3 li8:?;: il3:3i? ii3:3;t i3:33317'tz6 l17.r66 rt'zos )ri.i!+ ii.zt+
11.!?g lil.q5e lt7.5se 't7.638 17.677
iI:3ti li3:31? t::!3; 13:t3; 13?;;
H:6H 113:l;l il3:l?3 13;iB i8:iig
re '48E 

]1e .528 i19 .567 
19 .607 19 .C46

USTT'UI, R,ULXS AND TABLES,

Mrlr,rlrirnls ro fNcnts-continttecl.

._The for$oing table-will also,serye for the conversion of mttres touches, as I mbtre : 1,000 millimbtres:_

x'incl the number of inches *T#r, *t, 8.66 mbrres.

Ansuer.
0'787, L4'L7, and 144'10 inches.

V'.-zu

t

USEFUL R,UI,ES AND TABLUS.

MILLIMETN,ES TO INCHTS.

l miliimltre : 0'0393708 inch.

EE

0'c
0'1

0 ' :
0 .d

0.7
0'8
.j

o 4 5

'0075
'0114

'0032
'0071
'0110

'031

'213
'606
'000
'394
'787
'181
'575

'362
'756

1

.567
'961

'748
.142
'535
'929

'717
'110
'504

38

'0335
'0374

'528
'921
.315
'709
'102
'496
'890
'284
'677
'071
'465
'8588

'0134
0173

'0252

'0142
'0181
'022L
'0260
'0299
'0339
'0378

'0193

4805
'r4L76
.53547
'92918
.82280

1660
3.11031
3.50402

'0307

181
118

.0331

.0370
'1574
'557r

'29L
'685

4

'0386
37497

'252
'646

,227
'614

.402
'795
.r89
'583
.976

158
551

'787
1811

L0'236 110.276

3.937
4.331
4.721

5.512
5'906

'693
.087
'480
'871
'268
'661

7

7'2598
1'653a
2.0472
2.417C
2.8347
3'2284

1
'024
'477

,205
.599
.992
'3E6
'780
'773
'567
'961

748

'165
.559
'953

'740

.370
'764
'158
.55L
'945

.701

.732

.126
'b20
'913

4.016
4.409
4'808
5'197

4'095
4'488
4'882
5.276
5'669
6'063
6'457
6'850
7'214
7'638
8'032
8 425
8'819
9.218
9.606
10'000
10'394
10'788
1r.181

'616 '685

5
10'039
r0.433
10.827
lL'221

10.079
10.473
10.866
l1'269

10'118
10'512
10'90610.630 110.669

.0358

.6t421

'0146
'0185
'0224
'o264
'0303
'0343
'0382

1'339 111.378t.2991'024 i11.063 111'103



I226 USEFUIT RULES AliD IABLES.

DEC]MTTRES TO INCI{ES.
I ddcimbtre : 3'937079 inches,

usflx,ur, Ror,Es aND TABr,lg. 227

, MTTR,XS TO N'EET,

ExaMrlns.

_(1.)  
Find the number of  foet  in O.bb,  0.76,7,24,800,  and bdOmgtre8.

0.164, z,4sl, r.zrr,rr.f#i1?u0.45, and 1,804.d reer.
(2.) Find the number of feet in 6g.92 mbtres.

Atuswer.
68 mbtres:223.101feet .

'97 
,, = 3'182 ,,

68.e7 ,, :!ili6 ,, ,
I

(3.) The muzzle velocitv with the II_c".ntimbtl Cerman gun is475 mbtres; what is the eciuivaient l. l"gli-t'Ti"i"l 
"""

Anstoer.
1,bb8.48 feet.

untnns ro lrnr.
I mbtre - 3'2808992 feet.

5

0.591
0'984
1.378
L'772
2.t65
2.559

'5b7
'945

0
0
1
t
2
2

1'81
I

2

7.024

s

0.?48
1.L42
1536
1929
2:823
2.7L7
3'uo
3'504
3.898

35;434
74.804

114.176
t$.54,1
192'918

.280
'660

1'031
,102

Exaupr,rg,

{1. ) n'ind the number of inches in 0'22, l, 6, and 64 ddcimbtres.

Antwer.
' 0'866, 3'937, 23'622, and25L'974.

{?..) Tlr" total lengt!.of the Ruseian 24-centimbtre gun is 3,36?
mullmelres i wnat ls tnrs ln rnches Z

Answer.
3,36/ millimbtres -= 33'62 d6cimbtros,

33 d6cimbtres = 129'924inches'67 
,, = 2'638

0 '

0.85ts
1 .181
1'509
1.837
2.765
2.193
2.827
3.749

19.685

0 '4
0'8
1 '1
t '4
1 '8
2'7
2'4

6 I

;u
0'623
o'951
7.279
1.607
1.935
2.263
2.551
2,979
3.247

29.52E

3 3'3071 3

7'87
3.?011 3

15.?481 19

98
t37

r02
r41
181

1.01

1.672
2'007

33'67 ,, = L32'562



usrr.ul, B,uLrs'AND TABrrxs.

Mirsrs ro Fqqr_.conti,nued.

US$FUI, R,UI,ES AND TABLES.

Mirnrs ao Fgnll-cont.inue(l'

o

463.28 1466
496'09 1499 37

1515 L532
1548 5811551 561'717561
1581 301r584 bg4.Ezl7597
1614 20 1617 1630'6
1647 0111650 1663

1683
1?12 63117Is 9
174a 4111748

774'97117i8 25i71-8L
8oT.7ql1811 oG 1814
810 i8 r 343 87 1947
873'39 18?6'67 1879

939 01 1942'29 194
971 8: 1975'10 1978

2316.31

5

32'809
65 618
98'421

131.236
t64'045
196'854
229'663

.o 5

a2'o2t
114'831
747
180
21,3

6

'63
'++

3'67
r'48
.29
.10
'91

,7

127
154

a

91'865
124'674

'34
' t h

.809

.62

'494
'304
'11t
'927

'39

2336
2368
2401
24:34
2467

2398 34
213r't5
2463'9t
2496'76
2529'5'�1

300'54
333'35
366'16
898'97
931 78
964'58
997'39
1030'20
1063.0r
1095'82
1128.63
1161.44
1193'25
1227,0f

'89
'70
'51

,12
'93

'22
'03
'84
.65
,48
.27

49,27
78'74

55 59
8i]'584

62.357
95.146
27'955

44
18
50
.83

1433

1'9312385'2
3'7 112417'O

0'31
3'L2
5'93
8'74
t ' cc
t4'36

'60
'40
.21,
'02

735295'281
320 09
360.90

1279
L372

101
134'5\7

1053
1085
1118
1r51
1184

t282

lB7'011

8.241
'06
'87

16.67
49.48

'34
'15

19 96

'i9
'00

15'24
48'05

3'66
'47

9 2 8
2'09

.90
'71

1010
1043
r076'L4
108 94
141
174

1206.37
1240'r8
r272
1305

t371
1404

'28

1046.61

' l 5b

'914

'18
'99

167

265
298
331

1020.36 1023

115
148'31
181'

r2L3 t277.21
1246'74

'65
'46
'2'�1
'08
'89
'70
'50

'12
'93

'36
.t7

'41
.21
'02

433
465
498
531

597
629
662
695
728
761

'49
.s0
.11

58
39

'21
'02

'49
'30
'11
'92

I

46'20 'r'6
.29

1 8 2 5 '10 18.38
517 91

L0'25 3'53
'62

L725
1758
1791
1824
1856
1889
1922
1955
1988

19

r729
1761
1794
t827
1860
1893
t925
1958
1991

.13
'94

'61

.22
'03
'84

'61
'42
'22
.03

109
r42
t75

'52

. 1 i

'81
'62
'43

'04

4 '16

3 '54
1 3 5

1'01

932'15
965'26
998.07
030.88
063'69
096'49

1'96
44'76

777.57
'38
.19
'00
'81

1'62
4.43

171
203

t

52'2t

53
3 3 4
1 '15 .78

'73 '01

1000 67 1007
1033
1066
1099
1131'91 138'4
1164
1196
1230'34

1269'71

LLrz.22
r145.03
Lt77'84

'27
'08

.26\2552'54
'0?12585'35 -

I

*
=

I
J

i
4'8S12618'16
7 6e]2650'e?

'44

286'l
318'g
357.1
384'5

L292
1325
1358
1391

1335 1338.61
1345. 1348

1381
r368'1

436
469
501

567
600
633
666
698
731

3'49
1'30

'36

.oa

'60
'40
'21
'02
'83
'64
.45
.26

1328
361

r400'94



14]10r

(1.) X'ind ths number of yards in 0'05, 0'46, 1, 6, 55, 550, and
6,400 mBtres.

Ansuer.
0'055,0'503, L'094,6'562, 60'15, 601'50, and 6,999'25 vards.

(2,) The mean range, mean error in range, and mean error in
direction of r;roiectiles fired at 3o elevation from the 15-centimFtro
German gun-are 2,285, 14'66, and 0'85 mbtres; what are tho equiva-

U$EI'UIr RIILIS AND TABLES.

The British me&sures of length are-

. 12 inches : 1 foot.
S f e e t  : 1 Y a r d .

54 yards : 1 bole or rod.
45foles - '  1 iur long'
8 f t r l < i ngs :1m i l e .

The following tables will facilitate ths conversion of British

rieasures of length into conesponding Metric measures:'-

INCHES TO MILLIMTTRES,

1 inch : 25'3995411 millimitres.

9

77L'2
965'2

7279'2
t473'2
1727'2
1981'2
2235'2
2489'2

USTFUIJ RULES AND TAS]]ES.

METR,ES TO YARDS.
1 rndtre : 1'0936331 yard.

0.055
0.164
o'273
0'383
o'492
0'602
o'771
0'820
0'930
1'039
5.468

16'404,

0'044
0.153
o.262
o'372
0,481
0'591
0.700
0'809
0'919
1'028
4.374

15.310(

0 011
0'120
0'230
0'339
0'448
0'558
0'667
o'716
0'886
0'995
1'094

" l
0'000
0.109
0'2r9
0'328
o'437
o'547
0'656
o'768
0'875
0'984

2 l g
- t -

0.022 | o.o3g
0'131 I 0'149
o.24t I 0.252
0'350 i 0'361
0.459 0'470
0'569 I 0'580
o ; t 8 l o o E ,
0'787 I 0'798
0 897 i 0'908
1'006 I 1.017
2'187 3'287

4

t3'7236 74
'0599 25'
'9963 36'
'9326 47
'8689 57 9625
.8052 68
'7416 79'6779

lents in yards ?

l i r
2 t a t + t 5

t l l
i - l - -

0'5081 0'762 1'0161 1'27(
3.0481 3'3021 3'556i 3'81(
5'588i 5'842 6'096 6'35(
8'128J 8'382 8'636 8'89(

10.668 r0'9221 11-176 11'43(
13.208 13.4621 13'716 13'97(
15'7481 16'0021 16 256 16'51(
18'2881 18'542 18'796 19'05(
208281 21'082 21'336 21'59(
23'3681 23'6221 23'876'� 24'13(
50'8001 76'199 101'599 127'00(
304.8 I 330'2 I 355'6 L 381'0
658'8 I 584'2 | 609'6 i 635'0
812.8 | 838'2 I 8636 889'0

1066'8 11092'2 11117'6 1143'0
1320.8 11346'2 11371'6 j1397'o
1574'8 11600'2 1625'6 1651'0
1828.8 11854'2 11879'6 i1905'o
12082'8 12108'2 2L33'6 2r59'o

12?36'8 \2862'2 J2387'6 2413'0
l l l

f I " | 1
* i _ l -

t ' l
o.ol o.oool 0254J
o'11 2'5401 2:7s4
o'21 5'0801 5'334
o'31 7'620 7'874
0'41 10'160 10'414
0'51 12'7001 12'e541
0.61 15.2401 15'494j
o'71 17'7801 18'0341
o.8l 20.3201 20'574
o'91 22.8601 23'114
-l - | 25'400
11 254.0 1 279.4
21 508'0 L 533'4
3) 762.0 | 787.4
411016'0 11041'4
51272.0 1]1295'4
67624'0 1L549'4
711778'0 11803'4
812032'0 12057'4
e12286.0 12s11.4

l l

Answeq'

2,200 mdtres: 2,405'99 yards.
85 rr : 92'96 ',

2,285 ,, :2,498'95 ,,
0'85 mdtrri

14 mdtres : L5'31 yards.
'66 72

r + t O  , , : 1 - 6 O 3  , ,
0'93 yard.

0'066
0.175
0.284
0'394
0'503
O'tr72
a'722
0'831
0.941
1.050
6'562

L?'498.

o.077
0'186
0.2s5
0'405
0'514
o.623
0'?33
0'842
0'951
1 061
7'655
8'5916
s'5287
0'4644

0.087
0.197
0.306
0.416
0.525
0'634
0.744
0'853
0 962
L'O72
8.749
9'6854

0.098
0.208
0.317
o.427
0.536
0.645
0'735
0'864
0'97e
1'083
9.843
0.7790
L.7784

ExeMrr,rs.

6 l z l
l 1- l f

L.524 r.7781
4.064 4'3181
6'6041 6'8581
9.144 9'398

j 11.684 11'9381
I 14'224'. 14'4781
L 16.764 17'0181

19'304 19'558
I 21'8441 22'098

24'3841 24'638i
152'399 777'798 |
| 406'4 I 481'8
I 660'4 I 685 8 |

914.4 939'8 j
i1168'4 1193'8
11422'4 1441'8 |
1676'4 1701'8
11930'4 1955'8'i2184'4 

2209'8

12438'4 
12463'8
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USE!'U'I] R,UL3S AND TABIES.i

INCHES TO MILLIMETRES.

Exeuplug.

,"[fJ_]tnd 
the numbor of miilimbtres in 0.36, 0.92, I, !2, and,43

. Aczswet.

. 9'144,24.698, 2b.400, S04.80, aird 1,092.2 miltimbtres.

(2.) n'ind the number.of millimbtres in 8.1 inches.

Ansuser.

3 _ inches:  Zt t . l99 mi l l imbtres,' r  
, ,  : 2 5 4 o

3'1 tt = TB.TB\ ,,

(3.) The British 64-nr. gun has, a calibre.of .6.3 inches, and a
l-Jflff iJ;iir t'J;l":t"tt 

d ; wh ;t a;e 
-lhe" 

liquii' j""# ti tr'"*"

Ansuer.

inches = 152'399 millimbtres.
,, =*!6n ,,
,' = 160'019

97 - inches -2,46|.8millimbtres.
'J  

, ,  12 '7

97'5 o, : 2,476.8 ,,

o
. a

6'3

o I

0'003
0'034
0-'064
(,''094
o'L25
0'155
0.186
0'216
0'247
0'277

3

L2.497
L5.644

6'401

0 061
0'091

0.0
0.1
0'2
0'3
0'4
0 ,5
0.6
o,7
0'8
0 '9

1
2

o'2

0

30
60
91

LzL

o.244
0.271

3.048
6'096
9.144

L2.L92
75'240
18.288
21.336
24.384
27.437

0'006
0'037
0.067
0'097
0'128
0.158
0'189
0'279
0'250
0.230
0'610
3 657
6'705
9'753

12'801
15'849
18'897

0'009
0'040
0'070
0.100
0.131
0'161
0'192
0'222
0'253
0'283
0'914
3'962
7'010

10.058
13'106
16'154
L9.202
22.250
25'298
28'346

27
24'688
27.736

.946

.993
'041

182.877
273

80
90

100
200
300

700
800
900

2'�t4,315
304.79

'38
1219.18
7523.97
1828.77
2133.56
2438'36
2743'75

'94

USAF'UL RULES AND TABLES.

X'XTT TO METRES.
1 foot : 0'3047945 mbtre.

4

0'012
0.043
0.073
0 104
0'134
0'164
0.195
o.226
0'256
0'286
1.219
4.267
7'315

10 363
13'411
16

25.603
28'651

0'171
0.201

0 021
0'052
0 082
0'113
0'143
0'174
o'204

a

0r024
. 0 0 5 5
0.085
0.116
0'146
0.777
0'207
0'238
0'268
0'299
2.438
5'486
8'534

11'582

4

o'027
0'058
0'088
0'119
0'149
0.180
0.210
0'24L
0.27I
0 302

5'79L
8.839

11.887
14.835
17'9S3
21'031
24'07g
27'r27
30'175

0 018
0.049
0.079

0'015
0.046
0'076
0.107
0.137

\.524t 7
0.289

4.572 4
7.620 7'925

10.668110.973 11.27?
13.716114.020 14

2'731
5.181

16.764 17.068i17.373
19.50719.812120.116120 '421
22 22.860123.764 23.272126.517

'26012s.565
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234 usxFUL RuLEs AND TABr,as,

T'OR, CONVER,TING T'EET TO METRES.

(1.) Tind
78 feet.

Sxeuplns.

the number of mbtres in 0,08, 0.86, 1, Bg, and

Anstaer,
0'024, 0'L!0, 0'305, 11.887, aud 2B"ZZ4 mbtres.

(2, ) Fiud the number of mbtres in b7,62 feet.

Answer,
57 feet : 17'373 mbtres.'62 

,, : 0'189

57'62 n :77'562 , ,

, lQ,) ̂ The muzzle velocity with the British Z-inch M.L. gun
L,661 foet; what is the equivalent in -lt"Jsl

Answer.
1,000 feet : 304'79 mbtres.

500 ,, : 152.387
6I , ,  :  .18'592 ::

1,561 ,, : 475.7T9

USTTUL X,UI,ES AND TABLXS. 235

YARDS TO METRES.-I vard = 0'9143834 mbtres.

a
0.027

\

1 l
0!t,
0 101
0 192
0.2q3
0 375
0 466
0,558 l
0'649 I
0 747
0'832 l
0.914 i

10.058

0'09
0 '13

2

0.018
0 110
0'201
0'293
0 384
0'475
0'567
0.658
0'750
0 841
1'829

10.973
20'116

'1('J4
.543
'652
.836
's7s

0 1
o '2
0 '
0'393
0'485
0'576

0.037
0 128
0
0r311
o'402
0.494
0'585
o.677
0'768
0 860
3.657

12'801

0'046
0.137
0'2'29
0'320
0'411
c

0 238
o'329
0'420
0'512
0'603
0'695
0'786

0 c'0731 0'082
0.1641 0 .174
0'256 0'245
0'347 | 0'357

0'448
0.539

0'6221 0'031
0'773) 0'722
0'8051 0'814
0 8961 0 905
7'3751 8'229

16.459 117.373

'741 )35.667

,
: *

1,f
ir0 0

0'594

O't-77

r3.716

0
0 (l 0

5
.4

2'743
r1.887

4
9'L44

18
27'43

45

'346
.490
'634
'7ii
'920

'031

'318
'462

64
64

274.32
365'75
457 t5
648.63
840'07
731'51
822,95
914 38

1828.77
2743,15
3657'53'457r'92

5486 30
6400.68
7375'07
8229.45
9143.84

18287.67

3'034 153'949
2'178)83.092
7'322172'296

'166
'610

'380
'624

'520
'664
'808
'952

56

'63?
87'78r

73.157 4'065
82 '209
s1'43

182.88

.50
'43
'34

0'064
0'155
o'247
0 338
0'430
o'52L

0 701
0.796
0.887
6.401

'544
'688
'832

'124
t264

79'551
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Rango,

Yards.
o

100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,700

Elevation.

0 3
0 7 2
o 2 7
0 3 0
0 3 9
0 4 8
0 5 8
t 8
1 1 8
1 2 8
1 3 8
1 4 8
1 5 8
2 9
2 2 0
2 3 1
, 4 t
2 5 3
3 4
3 1 5
3 2 7
3 3 9
3 5 1
4 3

4 4 0

To hit an object
10 ft. high,

F,ange must be
kuom within

Yards.

318
272
166
722
101
84

64
56
50
45
4l
38
B5

30
28
26
25
c L -
22
2L
20
19
18
L7

3,ANET TASLIS.

RANGE TABI. /ES.

€dL r0-INCII M.L.R. GUN.
Charge: 70 lbs. P. Projectile: Palliser Shot, with Gas-check,

Mark II., 400 1bs. Muzzle Velocity: 1,379 f.s.

Tirne ol
Flight.

Seconds.

0'22
o '14
0.66
0'89
L't2
1 '35
1'58
1 '82
2.06
2'30
2'54
2,78
3'03
3.28
3'53
3 7 8
4'04
4.30
4.56
4'82
5'09
5.36
5'63
5'90
6.18
6'46
6'74

trhze Scale. Filteen
Seconds Wood M.L.,
(ba"sed on pracl,ice of

various dates
prcof of l'uzes).

Yardg.

245
330
415
500
585
870

840
920

1,005
1,085
1,170
1,250
1,335
1,415
1,500
1,580
1,665
7,745
1,830
1,910
1,990
2,070
2,150

2,30O
2,370

Tenths,

1 'O

2'O
2'6
3 'O

4.0
4'5
6 '0
6'5
6 '0
6'5
7 0
7 '$
8 .0
8'5
9 0
9 '5

10'0
10.5
11'0
11'5
72,O
72'5
13'0
13.5
14'0

Fata

Range.

Yards,
2,800
2,900
3,000
3,100
3,200
3,300
3,400
3,500
3,600
3,700
3,800
3,900
4,000
d,1.00
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
6,200
5,300
5,400
5,600
6,600
5,700
5,800
5,900
6,000

Elevaiion.

8
8
8
8
I
I
9

10
10
10
10
11
1t
11
72
72
t2
12
13

6
19

45
59

z7

55
I

B9
54
I

40
56
12
28
44
0

L7
34
' I

8
26
43
0

18
36

72

RANGE TABI,ES.

10-Iryen M.L.R, GvN-conti,nwed,

Charge : 70 lb:. Palliser Shot, 400 lbs. M.Y.: 1.379 f .s.

To hit an object
10 ft. high,

RanEe must be
known within-

Yards.
L6
15
t5
14

13
72
12
11
1l
11
l 0
10
10
I
I
I
I
8
8
8
7
7
7
7
7
6
6
6
6
6

Seconds.'7'02

7'30
7'59
7'88
8.17
8'46
8'75
9 0 4
9'34
9'64
9'94

10'24
10.54
10.84
11'14
11'45
11.76
72.07
12'4
72'7
13.0
13.3
13'7
14'0
14.3

15'0
15 '3
15'6
16.0
16'3
1 6 6
17'0

] Fuze Scale. Fitteen

Time oI i SecondslYoodlll,.,.

fiL:d: I 0*:.1:l,IT:11"""'r
varioru dates

proof of Fuzes).

Yards.
2,440
2,570
2,580
2,650
2,720
2,790
2,860
2,935
3,005
3,075
3,150
3,220
3,290
3,360
3,430
3,500
8,570
3,635
3,705
3,770
3,840
3,905
3,970
4,435
4,105
4,770
4,235
4,300
4,370
4,435
4,500
4,565

Tenths.
14'5
15'O
15'5
16'0
16'5
1?.0

-L7'5
18'0
18.5
1 9 0
19 '5
20'0
20.5
2t.o
21,5
22'O
22'5
23.0

24.0

25 'O
2 5 5
26.0
26'5
27.O
27'5
28.0
28'5
29.O
29'5
30'0
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fiP/rrt*

B,mge.

Yards.
0

100

200

300
400

500

600

700

800
900

1,000

1,100

1,200

1,300

1,400
1,500

1,600

1,700
1,800

1,900

2,000

2,100

2,200
2,300
2,100

B'ANGE TABLf,S;

IO.INCH M.L.R. GUN.

Charge:44 lbs, P. Projectile: Common Shell, with Gas-check
Mark IL, weight 400 lbs, Muzzle Velocity: 1,028 f.s,

YardB.

355

r79
L17
87
70
c6

49

43
38

30

28

25

23
22

20

19
18

16

I '

I4

0 1 3

0 w
o 4 5
1 1

I L 7

1 4 9

2 6

2 4 0

3 4 8
4 6

4 2 4

4 4 2
5 0

5 1 8

5 3 6

5 5 4

6 1 2
6 3 1
6 5 0

Time ol
})ight

Seconds.

0'29

0'58

0'88
1'18

1'48

7.77

2'08

2'39
2'70

3'01

3'32

3'63

3 9 5

4.27
4'59

4,91

5.56

5.89

6'22

. 6'55

6.88
7 '22
7'56

15 Seconds. M.L.
Wood Tim€ Fuze.

Yards. I Tenths.
240 | 1.0
320 | 1.5
390 I 2.O
455 | 2.5
52O l 3.0
685 | 3.5
650 I 4tl
720 | 4.5
7 9 0  |  5 0
855 I 5'5
920 | 60
985 | 65

r,050 | 7.O
r,115 | 7.5
r,180 I &.0
L,250 | 8.5
1,315 |  eo
r,385 I 9.5
1 ,450 10o
1,515 10'5r
1.580 I 11.0
1,645 | 11-5
1,710 72,O
1,775 1 12-5
r ,840 |  130
1,905 I 13.5
1)970 140
2,035 | L4,5
2,100 | 15'O
2,165 I 15:5
2,225 I 16t0
2,290 16.5
2,355 ) 17.O
2,4W I 77.5
2,480 i 18.0
2,545 18'5

n'ANGE TASDDS.

10-INcE M,L.R" Gux-aontinued.
: 44 lbs, Common Shell, 400 lbs. M, V,: 1,028 f,s.

239

To hit an obje'ct
10 ft. high,

Range must be
known within-

Yards.
12
t2
t1
11
10

10

o
o
9

8

8
8

7

7
7

7

Time of
Flight.

6"d-
7'90

8'24
8'58

8'93

9.2&

9'63

10.0
10'3
10'7
t l '1
1l'4
11.8
12.2
L2'5
L2'9
t3.2

fuze Scale,
15 Seconds. M.Ir.
Wood Time Fuze:'

Yards.
2,605
2,670
2,730
2,795

2,980
3,040
3,100
3,165

3,290
3,335
3,42O
3,480
3,545
3,605
3,670
3,730
8,795
3,850
3,910
3,970

Tentb,s.
19'O

20'0
20'5
2L'O
21.5
22'O
22.5
23.O
23'6
24'O
24'6
25'O
25'b
26r
26'5
27'O
27'5
28'0
28.5
29'O
29'5
ts0'0

Rmge.

o l

7 9
7 2 8
7 4 7
8 6
8 2 5

8 4 5

9 6
s 2 5
9 '  46

1 0 5
t0 25
10 46
11 7
11 28
11 49
12 L0

Yards.
2,50O
2,600
2,700
2;80o
2,900

3,000

3,100
4200
3;300
3,400
3,500
3,600
s,?00
3,800
3,900
4,000



3]uze
Scale.

16
16.6

17.6
18
18.5
19
19.5
20
20.5
2T

22
22.6

23.5
24

25
25.L
26
26,5

21.6
28
2 8 5
29
29'5
30

RANGE TA3LES.

) Fnau* 1o-rNorr M.L.R. errN ox'ls roNS.
Charge, 44 lbs. P. Powder.^. Projectile: Common Shell, without

Gas-checks.

Elevation.RanEe. i
) 1 .

Yarde

2,330 i
2,4(n
2,4$O
2,530 i
2,59O
2,660
2,720 l
2,790
2,850
2,910 l
2,e7O I
3,030
3,@O l
3,150 I
3,210
3,270 l
3,330 |
3,390
3,440 l
3,500 l
8,570
3,6n
3,670 i
3,730
3,?98 L
3,840 I
3,e00 I
3,950
4,010 

i

Fuze
ScaJe

I

2
2"5

4"5
5

65

8
8 '6
I
9'5

l0
10.6
1t
11.6
12
t2'6
13

t4
14,5
ID

15'5

Elevation

6 3 6
6 4 7
6 5 8
0 1 0
6 2 1
6 3 4
6 4 6
6 5 9
7 L L
7 2 3

7 5 5
8 1 1

8 3 5
8 4 8
9 0

I
9 3 8
9 5 1

1 0 2
10 15
10 29
10 42
10 66
11 8
11 23

0 1 9
o 2 8
0 3 8
0 4 8
0 5 8
1 8
1 1 8
1 2 8
1 3 8
1 4 9
1 5 9
2 9
2 2 0
2 3 0
2 4 0
2 51,
3 1

3 2 2

3 5 4
4 5
4 1 6
4 2 7
4 3 9
4 5 0

5 1 3

Rang€.

Yards.

160
240
320
400
480
560
630
770
?80
860
930

1,000
1,080
1,150
7,22O
1,300
1,370
1 LLn
1,510
1,580
1,650
7,720' 1,?90
1,860
1,930
2,000
2,070
2,r4O
2,200
2,270

Fuze
Scale.

16
16.5

17'5
18
18.5
19
19'5
20
20.5
2l
21.5
22
22'5
23

25
Z D ' D

26
26.5
27
27,5
28
?8.5
29
29.5
30

Elevation.

2
72
22

42
52
2

L2
22
32
42
51
1

10
21
31

I
11
20
30
40
50
0

10
18

A,ANGN TABI,XS.

IO.INCIT M.L,R, GUN OX'18 TONS
X-ulI Charge, Z0 lbs. P. ?rcrvd6;__L"""r,ilrt* : Common Shell,

170
260
340
430
510
600
680
770
850
940

1,020
1,110
1,190
L,2r-D
1,350
1,430
1,510
1,590
1,670
7,750
1,820
1,900
1,970
2,050
2,720
2,200
2,270
2,350
2,42O
2,500

Fuze
Scale.

1

2
2 . 5
3
3 5
4
4'5
5

6
6 '5
7
7 ' 5
8
8.5
9

10
r0.5
11
11 '5
t2
L Z 5

13
13 '5
14
14.5
l5
f D ' b

0 1 5
0 2 3
0 3 1
0 3 9
0 4 7
u c J
1 t

7 1 2
t 2 7
1 3 0
1 3 9
1 4 8
1 5 7
2 6

2 2 4

2 5 2

3 1 1
3 2 0
3 2 9
3 3 8
8 4 7

4 1 4
4 2 3
4 3 2

Yards.

2,570
2,610
2,770
2,780
2,850
2,920
2,990
3,060
3,130
3,200
3,260
3,3:10
3,400
.3,460
3,530
3,590
3,660
8,120
3,760
3,850

.3,910
3,970
4,030
4,090
4,150
4,210
4,21*0
4,330
4,380



t{
il
I I

q / q

Yardg.
103
200
::100
40r,
500
600
?00
800
900

1J000
1,100
1,200
1,300
1,400
1,500
1,600'1,70O

1,800
1,900
2,000
2,r00
2,20a
?,301)
2,4A0
2,500
2,600
2,100
2,800
2,900
3,000
3,100
3,20tj
3,300
3,400
3,500
3,600
3,700
J,.q00
t.9iJ0

3,ANGN TABI]NS.

8-INCH B.L, GUN.
FuIi Charge: 100 lbs. Projectile: 180 lbs.

Eleya. lTirne of
tion. F]ight.

i:ength
of Fuze,

Time of
Fiight.

Length
of Fuze.

Inches.
3'21
3.3 i
3.41
3 '51
3.6r
3'7r,
3'81
3'92
4.03
4 '14
4 '25
4.36

4.58
4.69
4.80
4.9L
5.0?
5.13
5'25

5.49
5'61

5'85

26
36
46
56
6

77
28

50
I

37
49
1

26
39
52
5

18

59

55
I

23
37
51
5

19

L

5
5
5
5
5
6
6
6
6
6
7
7
7
7
7
8
d

8
8
8
I
I
I
I

10
10
10
10
11
11
t1
11
t2

Yards
4,000
41100
4,200
4,300

4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
ti,700
6,800
6,900
7,0c0
7,1.|0
1,2O0'1,300

7,400
7J500
7,600
7,700

.08
.18
'33
'50
'68
'"q8

1'06
l'21
1 .42
1 6 1
1.79
L . 9 7
2'L5

2.53
2.12
2 9 1
3 1 0
3'30
3 5 0
3'70
3 '90
4 '11
4'82
4'51
1'76
4 9 3
5.20
5'42
5.65
5'33
6 1 1
ti 35
6 5 9
6 8 4
7 0 9

7 5 9
7'85

0 1
0 3
0 5
o 7
0 9
0 1 ?
0 1 5
0 1 9
0 2 3
o 2 7
0 3 2
0 3 7
o 4 2
0 4 8
0 5 1
I {.)
1 6
1 1 3
7 2 0
1 2 7
1 3 3
1 4 0
1 1 7
r 5 4
2 2
2 1 0
2 1 8
2 2 6
2 3 1

2 5 7
3 0
3 9
3 1 8

3 3 6
3 4 6
3 5 6
4 6

Inches.
'0L
.07
'14
.2L
.
'35

'50
. D l

'65
'r-3
'30

'9t
'02
.10
.17
'25

'41
'49

'66
'75
'34
'92

2.A0
2'09
2.18
2 2'i
2.3i
2.46
2.55
2 6 4
2 r'B
2 8 3
2.92
3'02
3 '11

8'11
8'38
s 6 5
8'93
9'21
9 4 9
9 7 7

10.06
10.35
10,65
10.95
11.26
71.57
11.88
12.19
12.50
12.81
13 '13
13.46
13.79
L4.12
L4'45
14.78
15.11
15,44
15.77
t6'10
16.43
i6-77
1?.11
17'45
17 79
:8 .13
18'47
18.81
19 '15
19'49
19'83

Range. Eleva-
r lon,

o lYards.
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,740
2,800
2,900
3,000
3,100
3,200
3,300
3,400
3,500

0 1
0 :-.,s
0 " 6
0 9
0 1 2
0 1 6
0 2 1
0 2 7
0 3 4
0 4 1
0 4 8
0 5 5

1 1 1
1 2 0
1 2 9
1 3 9
1 4 9
1 5 9
2 9
2 2 0
2 31,
9 4 9

2 5 3

3 1 6
3 2 8
3 4 0
3 5 2
4 4
4 7 7
4 3 0
4 4 3
4 5 6
5 9

t

Time oi
Flighr.

Lengih
of Fuze

.72

.27

.45
'b5
'86

1.07
7.29
1.51
1.73
r .95

2.39
2 6 1
2.83
3.05

3 4 9
3'72
3'96
4-21
4 4Li
4 '7L
4'96
5 '22
5'48
5'71
6 0 1
6.28
6 '55
ti 82
7'09
7.37
r-'65
7 9 3
8.22

lnches.
'04
'10
.18
'26

'51
.60
'69
' t a
.87
'96
'05

'23
'32
.t
'57
'61
'71
'80
'90
'00
.10
'20
'30
'40
'51

2'62

2 8 3
2'93
3 0 3
3'14
3'25

},ANGI TABIES.

8-INCII B.L. GUN.
Reduced Charge: 65lbs. Project i le: 180lbs,

Range. Eleva-
110n,

Yards.
a.qo
3,700
3,800
3,900
4,000
4,100
4,204
4,300

4J500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000

5 2 2
5 3 5
5 4 8
6 1
6 1 4
ts 2'I
6 4 1
6 5 5
7 9
7 2 3
7 3 7
7 5 1
8 5
8 1 9
8 3 3
4 4 7
9 1
9 1 5
9 3 0
9 4 5

1 0 0
10 15
10 29
10 44
10 58
11 13
11 27
77 42
71 57
12 12
12 28
72 41
1 3 0
13 16
13 32

Time of
Flight.

8 5 1
8 8 0
9 0 9
9.39
9.69

10.00
10'31
10 62
10 93
tl.25
11 '57
11'90
12.23
12 56
12'89
73.22
73'55
13.88
74'22
14.57
14.92
15.27
15.62
L5'97
1ti 32
16.67
17 03
1-'39
1 i '73
18.12
13 50
13 38
19 !6
19.04
20'02

243 
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Lengih
of Ftrze.

, i
t l

,
i

:
lInches.

3'36
3.46
3.b7
3'68
3'79
3'89
4 0 0
4'11

4'34
4'46
4.58
4'70
4'82
4'94
5'05
5.17
5.29
5'17
5'53
5 6 5

5'89

1
!

I



ghrrge, 65 lbs.

Range. Time of
Flight.tion.

Yuds. 1 " '
r 0 0 t 0  3
2 0 0 1 0 1 0
3 o 0 l o 1 7
4 0 0 1 o 2 4
6 0 0 1 0 3 2
6 0 0 1 0 3 9
7 0 0 1 0 4 6
8 0 0 1 0 5 3
9 0 0 1 1  0

1,000 | 1 ?
r,100 | 1 15
r,200 I 1 23
r,300 | I 31
1,400 I 1 39
r,500 I I 48
1,600 l I 5?
r,70o | 2 6
r,800 | 2 15
r,gw I 2 24
2,000 | 2 33
2,to0 I 2 42
2,200 I 2 52
2,300 | s 2
2,400 I 3 12
2,600 | 3 22
2,600 | 3 82
2,700 I 3 42
2,800 I 3 63
2,900 | 4 4
8,000 I 4 15
3,100 I 4 26
8,200 | 4 37
3,300 I 4 48
8,400 I 4 59
8,500 i 6 10
8,600 ) 6 22

.20

.40
'60
'80

t'00
1'20
1.40
1".60
r.80
2.0t
2 .22
2.45
2.68
2.9L
3'14

3.61
3.85
4'09
4.33
4.57
4.82
6.07

E'DI

6.83
6.09
6.35
6.61
6.87

7'41
7.68
7'95
8'22
8'50
8.78

RANGE TABLES.

8.INCtr B.L, GUN,

Projectile: 210 lbs. Muzzk lelocity: 1,b7b f.e;

Inches.

Length ot F\rze.

Large. I Small.

Inches.

.38
'46
'54

'70
'78
.87
's5

1.04
1.13
L.22
1'31.
1-41
r.50
1.59
1.69
1'78
1.88
1.98
2,07
2.L7

2.37
c .4R

2.58
2'69
2'80
2.90
3'01
s't2

3'45

rme orlklglld
Flight.ll 

" 'l tion.
i l  _ l

llv*a..1 -
1 3 , 8 0 0 1  5 4 6
1 f l 9 0 0  1 5 5 e
1 4 , 0 0 0 1  6 1 2
1 4 , 1 0 0 1 6 2 5
|  4,200.1 6 38
1 4 , 3 0 0 1 6 5 1
l 4 , 4 0 0 l  7  4
1 4 , 5 0 0 1  7 1 8
1 4 , 6 0 0 ) 7 3 2
l 4 , 7 0 o l  7  4 6
1 4 , 8 0 0 1  8  0
4,900 I 8 15
5,000 | 8 30
5 , 1 0 0 1  8 4 5 1
5,200 |  I  o l
5 , B o o l  9 1 6 1
5 , 4 o o l  9 3 2 1
5,500 I  I  481
5,600 110 4l
5,700 i 10 20 |
5,800 I 10 36 I
6,900 I 10 53 |
6,000 i 11 10 I
6,100 I 11 27 I
6,200 111 44 |
6 , 3 0 0 i 1 2  1 l
6,400 I 12 18 I
6,500 | 12 36 I
6,600 | 12 54 |
6,700 l 13 12 I
6,800 | 13 30 |
6,909 | 13 48 i
7,000 114 6l
7,100 lr4 251
7,200 114 441
7,300 115 3l
7,400 I 16 23 I

.37
'49
'61

'86
'98

1.11

1'50
1.64

1'90
2'03
2.16
2.29

2.66
2'78
2.90
B'02
3'14

3'39
3.51
3'64

3.90
4'03
4.16

9.07
9:36
9.65
9.94

10.2A
10'53
10.83
11.13
11.43
11.74
72'05
72.36
12'67
12.98
73'29
13.60
73.92
L4'24
14.56
14.88
15.20
15.53
15'87
L6'21
1655
16.89
77'23
17.57
L7.57
18.25
18.60
18'95
19,30
19'66

Inches.
3.56
3'68
3.70
3.91
4.02
4.14
4.26

4.49
4.61
4.75
4.86
4,97
5.09
6'21
6.33
6.46
D'Ot

6.69

20.03
20.40
20.773,700 I 6 34

+ NorE.-.This is thrylare eunht the Willimstown Drill-room.

N,ANGE TABIES.

6.INCII B.IJ. GUN.*

Length
of Fuze. Rmge. Eleva-

tion.
Time ol
Flight.

Length
of &rd,

fimeof
Ftight.8ange. Eleva-

tion.

Inches.
.00
'02
'04
.08
'74
'27
.28

'44

'62

'82
'92

'J..02

1. t2
L'22
1'32
1'42
L.52
t'62
t'72
t.82
L.92
2'02
2'12
2'23

2,53
2'63
2'73
2'83
2.93
3 0 3
3 '13 .

I"qG
s'29'
B'34
3'44
3'64
a'64
3'74
3'84
3'95
4'06
4'L7
4.2&
4.30
4'60
4'61
4.71
4'42
4198
6'04
6 '16
6'2q
6'3?
6'48
6'68
5'70

8'16
8'44
8'72
9.00
9'28
9'56
9'86

10'16
10'46
10'76
11.06
11'36
11.66
11'96
t2.27
t2.67
12'88
13'18
13'49
13'80
14'10
L4'41
1"4'71
15'02
L5.34
15.66
16'00
16'30
\6.62
16'94
17'26
17'58
17'90
18'23
18'56
18'89

29
4L

30

oo
10
24
38

20
35
50

20
35
50
5

20
35
50

20

DI

7

40
67
14

48
o

o

6
6

7
7

I
8
8
8
I
o
o

10
10
10
10
11
1L
11
1t

12
12
13

ws.
3,?00
3,800
3,900
4,000
4,10C
4,200
4,300
4,400
4,500
4,600

. 4,700
4,800
4,900
5,000
5,100
6,200
5,300
6,400
5,500
6,600
5,700
6,800
5,900
6,000
6,100
6,200
6,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,100
7,200

.03
,07

'38

'72
.90

1'72
1'34
1 '58
1.82
2'06
2'30
2'64
2'78
3'02
3'26
3'50
9..7 L
3.98
4'22
4.46
L.rq
4.98

5'50
6'76
6'02
6.24
6'54
6'80
7 'M
7'32
7'60
7'88

o t

0 3 !
0 l
0 2
0 8
0 6
0 8
0 1 2
0 1 7
0 2 s
0 3 0
0 3 7
o 4 4
o 6 2
1 0
1 8
1 1 6
1 2 4
r 3 2
1 4 0
1 4 8
1 6 6
' L

2 7 2
2 2 7
2 3 0
2 8 9
2 4 8
2 6 7

3 1 6
3 2 6
3 3 6
3 4 6
3 5 6
4 7
4 1 8

Yards.
100
200
300
400
600
600
700
800
900

1,000
1,100
1,200
1,30O
1,400
1,600
1,600
r,700
1,80O
L,900
2,000
2,100
2,200
2,800
2,4OO
2,600
2,600
2,700
2,800
2,900
3,ooo
8,100
3,200
8,30O
3,400
3,500
8,600

X'ull Charge : 42 lbs. Projectils : 80 lbc.
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.8,ange.

Yards,
100
200
300
400
500
600
700
E00
900

1,000
1,100
1,200
1,300
r.,400
r,500
1r600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,500
2,600
2,700
2,800
2,900
3,000

fine of
Flight.

Length
of Fuze.

'28
.43
'59
'77
.97

1.19
1'12
1.66
1 9 0
2 . 1 6
2.42
2.68
2'94
3'20
3.48
3.76
4't)4
4'12
4.60
4.90
5'20
5 '50
5.80
6 '10
6'40
6.?0
7'00
7'30
7'60

Eleva.
t1on.

Inches.
.05
'10
.16
'22
'30
'38

'56
'66
.76
'86
.97

1.08
1.19
1'29
1.41
I .53
t'64
r.76
1 '88
2.00
2'17
2 '22
2'33
2,14
2'56
2.68
2.80

3'03

o 0
0 1
0 3
0 6
0 1 1
0 1 7
0 2 4
0 3 2
0 4 1
0 5 1
T 2
1 1 3
7 2 4
1 3 5
1 4 6

2 8
2 7 9
2 3 L
2 4 3
2 5 5
3 8
3 2 1
3 3 4
3 4 7
4 0
4 1 4
4 2 8
4 4 2
4 5 6

A,ANGE TABLTS.

6-INCH B.L. GUN.+
Reduced Charge: 30 lbs. Projectile: 80 lbs.

Range.

Yards.
3,100
3,200
3,300
3,400
3,500
3,600
3,700
3,800
3,900
4,000
4,100
4,200
4,300

4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000

lime ol
Flight.

Eleva-
ltron.

7'90
8.20
8'50
8 8 2
9 1 4
9'46
9 7 8

10'10
10 .13
10.76
i1 09
17'42
17'75
12.08
72'12
L2'75
13 10
13'44
13 78
14'12
14.46
14.80
75.74
15 '48
15.82
16 16
16'50
1ti 83
17'16
17 48

5 7 7
5 2 6
5 4 I
D  D I

6 1 3
6 2 9
6 4 5
7 L
7 I i

7 5 9

8 2 1
8 3 8
d r 5

9 1 2
9 2 9
9 4 5

1 0 4
70 22
10 40
1.0 58
lt 16
11 34
11 5i
1 2 8
12 25
72 42
12 59
13 17

Length
of Fuze.

Inches.
3'14
3'25
3'36
3.47
3.59
3'70
3'82
3'93
4.05

4.29
4.41
4'52
4'64
4'76
4.88
5'00
5.12
5'25
5'37
5.50
5'62
5'75

* l{orE.-?his is the spare gun at the lVilliarnstori,n Drill-room.

* Norn,-These guns are mounted in Ili'ctarid, Albert, mcl Hopper Barges.

Range.

Yards.
100
200
300
400
500
600
700
E00
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,700
2,200
2,300
2,400
2,540
2J600
2,100
2,800
2,940
3,000

R,ANGX TABITS.

6-INCH B,L, GIINS,{.

Reduced Charge : 30 lbs. Proj ectile : 80 lbs. ,
ll

i

' Tine
of

Flight.

,, ,,

I  zso
i  8'20
|  8 '50
I 8'82
I 9.14
I  e'$
I 9'78

10.10
10 43
10'76
11'09
17.42
11 75

I 12'08
| 72.12
| 12.'�i5
I 13'10

\3'44
13 78
14 19
14 46
1:t'cc0
15 '14
15 43
15 32
16.16
16 5C
16 83
17 16
17 '13

I-ength
of Frze.

I-arge,

Eleya-
1lrcn.

- ) -  -
tt Ir

'74
.28
.43
'59
'77
.97

1'19

1'66
1.90
2 '16

2.68
2'91
3'20
3'48
,3'76
4'04

4'64
4'90
5.20
5.50
5.80
6 '10
6'40
6'70
7'OO
7 3 0
7'60

In .

0'36
0'48
0 6 1
0 '75
0'9t)
1 '05
1 '20
1 3 5
1.50
7'65
1'80
L'95
2.10
2.25
2.40

2'70
2'85
3'00
3'14
3'28

3 5 6
3'70
3 8 5
4'00

0 0
0 1
0 3
o 6
0 1 1
0 1 7
o 2 4
0 3 2
0 4 1
0 5 1
t 2
1 1 3
! 2 4
1 3 5
1 4 6

2 8
2 L 9
2 3 7

2 5 5
3 8
3 2 7
3 3 4
3 4 7
4 0
4 t 4
4 2 8
4 4 2
4 5 6

0 8 6
o 9 7
1 0 8
1 1 9
L.29

i 1 ' 4 1
1 '53
1'64

In.
3 '14
:].25
3 3 6
3.47
3 '59
3.?O
3'82
3'93
4'05
4'17
4'29
4'41
1'52
4'64
4.76
4.88
5'00
5'12
5'25
5'87
5'50
5'52
5'75

= - ^

1 '76
1 '88
2'00
2't7
2'22
2'38
2'41
2'56
2'68
2'80
2'92
3 '03

Eleva-
tion.

5 1 1
5 2 6
5 4 1

6 1 3
6 2 0
6 4 5
7 1
7 1 7
7 3 3
7 5 9
8 5
8 2 1
8 3 8
8 5 5
9 L 2
9 2 9
9 4 6

1 0 4
L0 22
10 40
10 58
11 16
11 34
11 51
1 2 8
12 25
12 12
12 59
13 17

fiange.
i i
i

I vuros.
r 3,100
Ll 3,200
| 3,300

3,400
3,500
3,600
3,700

I 3,800
I a,goo
I 4,000
I 4,100

4,200
I 4,300
I 4,400
\ 4,500
i 4,600
I I 4,700
I 4,800
I 4,900

5,000
5,100

'. 5.200
I 5,300

5,400
i I 5,500
I 5,600
I 5,700
r I 5,800
I 5,eoo
I 6,000
l l

I

o:as I
o.47
0'56 :
0'66 ,
0 '76
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Large.

In.
s.34
3'46
s'5E
3'70
3'82
3'96
4'07
4.20
4.32
4'46
4.57
4'70
4.82
4'96
6.08
6.21
5"n4
6.4r
6'60
6'7&

Time
of

Flight.

Eleva.
tion.

*

8.50
8.80
9.11
s.42

10.05
r0.37
10.69
11'01

11.65
11.97
.12'30
12.63
12.96113'29

13'63
13.97
14.31
14.65
16.00

15J0
16'06
16'40
16.76
17'10
L7'46
17.82
18.18
18'54
18'91

6 5 6
6 1 0
0 z D
6 4 0
6 5 5
7 r 0
7 2 5
7 4 r
7 a 7
E 1 3
8 2 9
8 4 5
9 2
9 1 9
9 3 6
9 5 3

r0 11
1o 2s
10 41
11 6
1t 24
lt 43
1 2 2
72 27
12 40
12 69
13 19
13 39
13 59
14 19
14 39
1 5 0

^ RANGE TABLES.
:'

6.INCII 8.I,. GON.*

Length of
Fuze

Rmge.

'39

'66
'80
'94

r.08
L.22
1.36
1:51
1.65
1'80
1.94
2.08

2.35
2.49
2'63
2,76
2.90
3'03
3 '16
8,29

3'56
3.70
3'84
3.99
4'13

Yards.
3,300
3,400
3,50O
3,600
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,4OO
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
6,70o
5,800
5,900
6,000
6,100
6,200
6,300 i
6,400 |

Oharge : 30 lbs. Projectile :100lbs. Muzzlovelocity: 1,4b0 f.s.

Large.

In.

'40
.49
'68
,87
'76
€6
'95

1.05
r.15

1.34
t.44
1.54
L.64
I.75
1,86
1.96
2.O7

2'28
2.39
2.51
2'68
, .1L
2.86
2'98
8.10
3.22

o r

0  281  . 84

o  4 l  ' 2 1
0  1 2 1  . 4 2

.r 3 | 1.73

o 20 1 .63

0 36 | 1.06
0 46 I 1.28
0 64 | 1.60

r 12 | 1.96
L 2l | 2'20
L 31 | 2.44
1 4r | 2.6s
1 57 | 2's4
2  1 1 3 . 1 9

t s  6 1 4 . 7 6

2 tr | 3.44
2  2 2 |  B 7 O
2 33 I 3.96
2 44 | 4.22
2 55 I 4.49

3 18 I 5.03
3 B0 | 5.30
3 42 I 5.58
B  b b  1 b . 8 6
4 8 .  I  6 '14

27'l 6'43
31 | 6.72
47 ) ?'oL
0 l  7 ' 3 0

14 | 7.60
28 | 7'90

6 42 | 8'20

-

Yards.
100

- .900
800
400
600
600
700
800
900

1.000
1;1d
7,20O
1,800
1100
1,6@
1,600
1,700
1,800
l;900
2,o0o
2,100
2,20o
2,900
2,400
2,50o
2,600
2,700
2,800
2,9o0
8,000
9,100
8.200

I'i.

_'�"!{qLE -T-h'se guns ale mounted in Ti,ctodd,,Albert,m. ""pp*S*;
fr NorE,-Thesegusare mmted in Vi,ctuid,, Albert,and HopperBargd_

Lenqth
rf Fuze.

Large.

In_
338
3.50
3,62

3'86
3'99

4 '

4.50
4.69
4'76
4.88
6.01
6-14
6.27
6'4I
6.65
6'69

o

6

a

Timo
ot

Flight.

Eleva-'ition.

44
DO

8
20
32
44
O I

t0

36
50
4

18
u
46
I

16
31
46
I

16

19'

51
6

26
L'

69
77
35

11
29

t 4

l e
l 4
l 6

o

6
6
o
o
7
7
7
7
8
8
8
8
o
I
I
o

10
10
10
10
1l
t1
11
ll
12
t2
72
t3
13

8.63
8.93

s.55
9.86

10.17
r0.49
10'81
11.14
7t.47
11.80
t2'13
12.41
12.81
13.16
13'50
13.85
14.21
r4.67
14.93
15.30
16.67
16.04
16'42
16'80
17.19
17.58
17.97
18.37
18,7?
19.18
19.69
20'00
20.42
20'8l4
2L'
21.68

.R,ANGE I'A3LES.

6.INCII B.L. GUNS,*
n'dl Charge : 42 lbsr projectile: g0 lbs.

Eleva-
Ilon. &ange.

Large

Length oI
Fua

.37

'51
58
ffi
'73
'81
.89.

1'06
1.15
L.23
r.32
t.4l
1.50
1.59
l'68
1,77
1'87
t .s7
2{JI
2.7f
2'27
2.38
2'.49
2:60
2'71
2.82
293
3'04
3'16 |
3.26 I

Time
ofRange.

tu
32
48
fi4
€1
.98

1.16
1.34
l-53
L.72
1'91
2'n
2.32
2.53.
2.74
2'95

3,29
3.61
3.84
4.{)B
4.82
4'56
4.80
5'05
6'30
5'66 l
5'82 l
6.08 |
6'35 l
6.62 |
6'e0 I
7-19 |
; . ; ;  I
716 |
8'05 I
8'34 I

-
o 3
o 7
0 1 1
o 1 5
0 1 9
o ? 3
0 2 8
0 3 3
o 3 8
0 4 3
0 48 1
0 54 1
I  9 1r  o l
1 1 2  1
1 1 8  1
I  w l
|  3 ? l
1 3 9 i
r 46 1
1 5 3  I

;  6 l
z 25 1
2 - 3 4 1
2 43 1
5  " i l
3 1 0  1
B  2 A l
3  3 0 I
3 40 1
3  5 0 l
4  0 l
4  u l
4 22 1

Yardd.
100
200
300
400
500
600
700
800
000

1,000
1,100
1,200
r,300
r,400 I
1,q00 l
1,600 |
1,700 I
1,800 i
r,900 I
2,000 I
2,100 I
2,290 j
2,300 I
14490 j
2;500 I
2,600 |
2,700 I
2,800 |
2,900 I
3,000 |
3,100 l
3,200 I
3,300 l
3,400 |
3,500 I
3,600 I
3,700

Yards.
3,800
3,900
4,000.
4,100
4,2O0
4,300
4,400
4,500
4,600
4,700
4,800
4,900
6,000
5,100
5,20O
5,300
6,400
4mo
5,600
51700
5,800
5,900
6,000
6,100
6,200
q,300
6,400
6,500
6,600
6,700
6,800
6,900
7,000
7,700
7,20O
?,300
7,4N

'48
'59
'70
'82
'94

1.06
1.18
1.30
7,42
1 5 4
1.66
L'79
19�1
2.04
2,76
2'29

2,65
2.78
2g}
3fiz
3'13
3.26
3'39

3.64
3'78
39�2
4'06



250

Rang€.

Yards.
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
r,600
1,700
1,800
1,900
2,000
2,100
2,200
2,300
2,400
2,5p0
2,600
2,700
2,800
2,900
3,000

Eleva-
tion.

0 0
0 0
0 4
0 1 0
0 1 6
0 2 3
0 3 1
0 4 0
0 5 0
1 0
1 1 0
l 2 l
t 3 2
1 4 3
1 5 5
2 7
2 2 0
2 3 3
, 4 7
3 1
3 1 5
3 3 0
3 1 5
4 1
4 L 7
4 3 4
4 5 1
5 8
5 2 6
5 4 1

'18

'78
1 '03
1 '28
1 5 3
1'78
2'04
2'30
2'56
2'82
3'08
3'34
3 6 0
3.87
4'14
4'12
4.1L
5'00
5.30
5'60
5 '91
6.23
6'56
6'90
7 '25
7'6r
7'99
8'38
8'78

Length of
Fuze.

Sruall.

In.
'08
..75

'54
'7r
'90

1 ott
1'21"
1.36
1'50
1 '64
r '77
1 8 8
2.01
2'14
2 2 7
2'4L
2'55
2'1'0
2 8 5
3'00
3 '15
3'31
3'48
3'65
3'83
4'01
o'.?o

In.
'00
'01
'04
.08
'12
.77
.22
'29

'46
'56
'68
'80
'95

L'72
1 3 0
1 '50
1 '69
1.87
2'04
2'20
2'34
2'50
2'67
2'84
3'01
9 1 8
3'36
3 5 5
3'74

Med-
lun,

},ANGN TASI]TS.

12$-rn. B.L, GUNS.

Charge : 3? lbs. B.L.Gz, Projectile: 12{ lbs.

Muzzle velocity: 1,650 f.s.

Ronge.

Yards.
3,100
3,200
3,300
3,400
3j500
3,600
3,700
3,800
3,900
4,000
4,100
4,200
4,300
4,400
4,500
4,600
4,700
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600
5,700
5,800
5,900
6,000

EleYa-
tion.

6 2
6 2 L
6 4 0
6 5 9
7 1 9
7 3 9
7 5 9
8 2 0
8 4 1
9 2
9 2 3
9 4 5

1 0 7
10 29
70 52
11 15
11 40
1 2 6

13 1
13 30
1 4 0
14 31
1 5 3
15 36
L6 12
16 51

18 18
1 9 6

9'19
9'01

10.03
10 45
10 87
11 30
11'75
t2 '20
t2'65
13 10
13 55
14 00
14 45
14.90
15 40
15 90
L6'40
16'90
L7.40

18'44
-18 96

19 50
20'04
20'60
21 16
2L '76
22'36
23'00
23.70

In.
3.93

4.33
4'53
4.73
4'94

€

E

@

Range.

Yards
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1)400
1,500
1,600
1,700
1,800
1,900
2,000
2,700
2,200
2,300
2,4()0
2,500
2,600
2,100
2,800

B,ANGE TABLTS.

9-rn. B.L. GUNS.

Small

t-
i ' i ;
I .18

'31,
I '45
i 

'61
'78

I 'e6
|  1.13

7.29
1 . t 4

i 1 ' 5 8
1 7 0

I  1 .83
i  r ' s7

2'11,
I 2.?.5
| 2.4a

2'54
| 2'69

2 8 4
) 2.99
I 3'15
1  3 3 1
| 3'47
1 3 . 6 3
l e ' s o
1 3 . e 7
I

L{ed-
lUm.

In.
'00
'02
'03
'c6
'09
'13
.18

'30

'49
'61
'1'3
'89

1 0 6
7.27
1'48
1'68
1.88
2,05
2.79
2'35
2 '50
2.65
2'80
2.97
3 '14i

'46
'68
.89

1 '11
1'35
1.60
1.86
2.12
2.38
2.66
2 9 1

3.50
3'78
4.08
4 3 8
4.68
4.98
5 2 8

5'90
6.22
6'54
6 8 6

.7'20
7 5 4
7'90

o 4
0 8
0 1 3
0 1 9
0 2 6
0 3 3
0 4 1
o 4 9
0 5 8
1 7
1 1 6
t 2 6
1 3 8
1 5 0

2 1 8
2 3 2
2 4 6
3 0
3 1 6

3 4 8
4 4
4 2 0
4 3 7
4 5 4
5 1 l
5 2 8

Eleva-
tion.

Charge: 2'5 lbs. Projectile: 9 lbs.

Range.

Yards.
2,900
3,000
3,100
3,200
3,300
3,400
3,500
3,600
3,700
3,800
3,900
4j000
4,100
4,200
4,300
4 LID

4,500
.1,C00
4,' i00
4,800
4,900
5,000
5,100
5,200
5,300
5,400
5,500
5,600

Eleva
t ion.

5 4 5
6 2
6 2 L
6 4 0
7 0
7 2 0
7 4 0
B O
8 2 0
8 4 2
9 4
9 2 6
9 5 0

10 14
10 38
f1 3
11 28
11 54
72 2A

13 15
13 44
t4  74
14 45
15 \7
15 50
16 28
17 10

- - - - - - - -  
l

25L '1

;

I
I

,

8'26
8'64
9'02
9'40
9.80

10"20
10'60
11 04
11 48
17'92
12'36
12'08
73'24
13 70
11'16
14'6.1
15'72
15 '60
16.08
16'56
TT.O4
77'52
18 00
18 50
19 00
19 50
20 00
20 5C

In.
3'50
3.68
3.86
4.04
4'24
4'43
4'63
4.84
5'04

d ; '

N

E

E
4



252 RANoE rABLEs.

4'7 rNorr Q.n'. GUNS.

Chargo: 12 lbs. S, P. Projoctile : 45 lbs. l'Iazzls velocity: 1,786 f .s,

lime ol
Flight.

g I
o q

F d

d 9

€;E
q ; o
. E S S
= d d

. E 9 k
E q 9

Length ol F\rze.
tion. Yelocity.

'40
53'66
'75
's3

1.0?
1'20
r.32
1'45
1.68
L.7r
1.84
1.96
2'08
2.2L
2'33
2.4+
2'56
2'68
2.75
2'9L
8.02
9.14

'49
.58
'68
'79
.ot

1.04
7.t7
t.s2
1'48
1.63
1'78
L.92
2'05
2'ts
2'31
2'44

0 4
0 1 0
0 1 6
o 2 3
0 2 9
0 3 6
0 4 2
0 4 9
0 5 6
1 3
1 9
I L 6

1 3 0

L 4 5
t 5 2
2 0
2 a
2 7 6
2 2 4

2 6 0
2 5 5
3 8
3 1 7

100
400
300
400
500
600' ?oo
800
900

1,000
r,100
1'?oo
1,300
1,400
1,500
1,600
1,700
1,800
1,900
2,000
2,100
2,24O
2,300
2,400
2,600
8 600
2,700
2,800

92
90
88
86
84
83
81
79
77
76
74

70
68
67
65
64
62
61
59
58
O I

56
54
53

51

Yards.
0 1 4
0'29
0'43
0 5 8
o'72
0.87
1.01
1'16
1'31
1.'45
1'60
7'74
1'89
2'03
2'18
2'32
2'47
2'61
2'76
2'91
3'05

3'34
8.49
3'63
3'78
3'52
4'07

r,748
1,710
7,673
L,637
1,602
1,568
1,535
1,503

1,440
1,409
1,378
1,348
1,319
7,291
1,263
r,287
t,2L3
1,190
1,168
1,148
t,129

1,094
r,077
1,061
1,045
1,030

0.21
o'42
0.63
0'85
1'06
1'28
r.49
1.71
1'93
2,15
2,37
2'59
2'81
3.04

3'49
3'7L
3'94
4.17
4'40
4'63
4'86
5.09
5'33
5.57
5'81
6'05
6'30

0
0
0
0
0
0
0
0
0
1
I
1
I
1
I

I
2
2
2
2
2

72
18
25

45

59
6

t4
22

40
49
59
o

20

43
55
8

2l

49

l9

RANGE,TABLUS.

4'7 rNCII Q.n. GIIN.
Charge: 12 lbg, S.P. proiectilc, 4b lbs. M_uzzlo volocity:

1786 f.s. Jimp: Z,_continued.

d q

l ! x
o : F

E B s
i F E
E q e
e . i  E

E ; ig3*
Flight.

Angle r

rycen
Leng'th ol truzo.

t " '
1 4 4 9
l s r

6 2 r
5 3 8
5 5 5
6 1 2
6 2 5
6 4 7
7 6

8 2
8 2 1
8 4 1
9 1
9 2 7
9 4 1

r o 2
10 23
10 44
11 5
11 26
IL 47
L 2  I
12 3L

13 15
13 38

t . ,
l a a z
1 3 4 7
I  o  D /

l *  8
1 4 7 9
1 4 3 0
1 4 4 1
1 4 . 6 3

o o

o  t I

5 2 9
5 4 1
5 5 3
6 6
6 1 9
6 3 2
6 4 5
6 5 8
7 r r
7 2 5
7 3 9
7 6 3
8 7
8 2 1  I
8 3 5  1
8 5 0  1
s  4 l
9 1 9  I

2,900
3,000
3,100
3,200
3,300
3,400
8,500
3,600
8,700
8,800
3,900
4,000
4,100
4,200
4,300
4,400
4,600
4,600
4,700
4,800
4,900 I
6,000 I
6,100 |
6,200 I
5,300 I
5,400 i
6,600 I
6,600 I

arde

49
48

45
44

Yards.
4.2t
4.36
4.61
4.65
4.80
4.94
5.09

5.38

6.67
5.81
5.96
6 '11
6.25
6.40
6.54
6'69
6'83
6'98
7'73
7'27
7'42
7.66
7'71
7.86
8'00
8'14

f.s.
1016
1003
991
980
s70
960
950
940
930
920
911
902
893
885
876
867
858
860
842
834
826
818
dtr

804

790
788
776

. 6'55
6.81
7.07
7.83'I'60

7.87
8.14
8'42
8.70
8'98
9'26
9.55
9.83

l0'72
r0.41
10.70
11.00
u.30
11.61
I1.92
t2.28
72.55
12.87
13.19
13.51
13.83
14.15
14.48

2.82
2.54
3'06
3.19

3.46
3.68
3'72
3.86
3.97
4.10
4.24
4.38
4'52
4.66
4 '80

3.48
3,61

3.80
3,90
4.72

43

40
40
39
39
38
38
38

B6
36
36

,'
it
.6
$

t1

li
.t:i

jl

f
i ;

E
*
I

c

a
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4.7 INCH Q.F. GUN'

Charce:12 Ibs. S.P. Projectile:45 lbs' Muzzle volocity:-  
178t t  f 's .  JumP;2' -aont inuod'

NORDSNFIIT 6-pR. Q.X'._euNS, MARKS r AND rr.Chargo: 11b. l5oz. Weight
"n":ttf76i'"-:tile: 

6 ibs' lur'."zzre vco'

f.s.
1804
t74L
1680
7620
1561
l'a4
1448
1395
1345
1296
125L
1208
r169
7L3Z
1097
1066
1038
1014
995
s79
966
954
942
930
918
904
8SO
8 i 6
E62
848
E34
821
808
?96
734

762
752 .
743

1 1 0
1 1 5
t 2 0
) 2 6
t 3 2
r 3 9
r 4 6

53
0
7
15

39
48

8
19

43
55
8
21
34
47
0
14
28

58

28
44
o
1 6  I
c l l

50 I
9 l

2
2
2
2
2

4

4
5
5
5
6
6
6
o

7
7

100
200
300
400
500
600
700
800
900

100Oi
I100
1200
r300
1400
1500
1600 l
1700 I
1800 |
1900 I
2000 I
2100 I
22/J/|= I
2300 I
2400 |
25oo I
2600 I
27W I
2800 |
2900 |
3000 I
3100 I
3200 |
3300 i
34oo I
3500 |
3600 I
37oo I
3800 I
3e00 I
4000 I

J.

769
762

748
71,
736
730
lr4
718
772
706
700
691
689
683
678
673
668
663
658

Yards.
8 2 9
8 4 3
8 '58
8 7 3
8'87
9'01
9'16
9'30
9'45
9 6 0
9'7 4
9 8 9

10'03
10'18
10'32
10'46
10 60
10 75
10'89
11'04

x 6

*E : ,

E q P

Yards
34
34

32
31

30
30
30
30
30

9 3 4
9 4 9

t 0 4
t0 19
t0 36
r0 52
tl I
Ll 26
t1 43
L 2 L
L2 19
L2 38
12 57
13 17
r3 37
13 58
14 19
t4 4l
t 5 4
15 27

5,70O
6,800
5,900
6,000
6,100
6,200
6,300
6J400
6,500
6,600
6,700
6,800
6,900
7,ooo
7,100
7,20O
7,300
7,400
7,500
?,600

RANGI TABI,ES,

ti' object.
Remaininc
.Velocity.-

Zone

222
182
143
118
100
87

64
54
17
42
38
35
3l
2S

t9
18

16
15
14

1l

10
to
I
8
8
E,

Length of Fuze.

d

a

14 81
15 14
75-47
15'80
16'14
16'48
16.83
17.18
r7'54
17 90
18.27
18 64
79.02
19'40
19'79
20'18
20'58
20 99
2t'41
21'84

' ; i
74 24
74 47
15 11
15 33
t 5  5 7
lri 20
16 44
1 7 8

18 20
lB 44
1 9 9
10 34
19 59
20 24
20 50
21 16
2L +2

36



NAVIGATION.

PART \'.

NAVIGATION.

sEcTroN I,-TNSTRUMENTS.- USPD :Ir{
. NAYIGATION. -' .

(A).-Azrlrurrr dolrpess.
There are throo patterns of compasses in use in the Yictorirn

Navv.-"diiurrus 
has the ordinary ship's azimuth compass'

iictoria has Sir Wm. ThomPson's'
lCberf has Sir Wm. ThomPson's'
Til;; il; ;Ghi aih;.""Jin ihose of tho last two named shiDs

the Tictoriausing a mtrror -i,ntl"i"" f*:itttini te"ri"ge' no-th

C'iu"iit-"ia-inZri's compasses are fitted with the direct neanq

that is a prism and vein'"lLffri.-ti"a 
.i Jrid* ,"" marked in points, deg.reos, .and.twenty

minutes ; used either for steering purposes or- tilklng be&rlnEa'
T'he azimuth "ttg, *nr.ril;Stipp6a "n"tn".codpas" bo-wl' ir

"'i#".a-f"?iii #'F;" i;ki;s to"i'bi't*l angles in observations on

"h&"rr"ui"r"a 
of ttre ordinary ship's ,compa,s{'.u*.1'"ug in cerberuz

consists of ordinary ptp"" "u-"tit"a o" i plite of Tica (a mineral

il;iffi 
"th" 

;i"iti"1#e5p"".ion or contraction through change

of temoerature).--ii.-"V.-it;;nson's 
card is nrarked on tissue paper.' -

6;-;#b;;i. rt" *.a" "r copper, freelv suspended' and are

q';'i.Td;:i ;h1f ,;;-i;f i ti"" dt' tt'e shid w$li $'hat is called

the lubber's point.

",#lif m"i*:.flH?ii""J'"11;,':#f,XT:g,JJ'hanagatecap,
"'"'d"fi3;{"L'i1his';[Hli:::d- A is round td. be too unsready,

r#lt"?fl rt$"l'"#i'1"fiifu ijrh,l#"#;'*l"uti";ffi
*ft ";:il{f $.,':"ffi::$ Jfl :"lf, :'gT,i: fii:i?.,niJl;;*' "
"*;:,y"itJliJ""tTpass card has a svstem oi-i."e";iJ u"up.oa.a

h?jr"T""j-ir*$kifr:"l;':#?:'"#"il::lxtr;stx'*l*rs
-t;1iflig[l.i1lg3rffffiH*t"l1',1'$,:ii Hi:qi
, Variation is def ned a"s ffi.r;st" ;""#'; illfili"a *ur*r,"
ffili$iip 

or ft is rhe dectination of the cumpals i"o**tnu tru" f

;iffi "l',ff$-fsi*lffi I'-TJ;l"fr i::*"':r
l,iillii_"1 ,1i _f3ll* ^",,*":91; charr, t r plal, diitui #i,u,i*tioocuryes or at the foor of the ti[]e,-;;d;;;lffii#i,:; lI_p"r."u..t.rt S*y,lll given in d"UI^"g: ?".:1 miTutes,_ and rnarked E. orj{;,,?ffii9lffi'" !tu.compass is deflected t" irr"-i"ii'li risht of

J)eviation, on the other h*eig, 
i-,{* to local attraction, and;16:',tff ","i*t--ir"J'T;1tf i"/#{"*8,"}iptt"-+iil#iisitrni'

Hl""l;il;1h?;ili6'."f#'"Jt"'i");,i8"?if iXfJ,9''ff"-H.:nT,,*:t
r'It has been found """"r*1t{*1o,y^? have:ecourse to rariousi","i:1'ii;"fi:J:,1":'l if ;" f |; j""""",11!?iy+#*l"X::gg*
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removing their knives, whe.n taking their trick at-the-wheel,
is to p"dvent its undu'e and unallowed'for action affecting the
compass.--O6oiutio" 

is alwavs given in degrees ard minutes, aud usrla-l]5r
seoaratelv tabulated, alnd marked E. or W. for each point of the
qo'mpass,Lccording.as the card is deflected to the left or right of
f,ne magnellc merlolan.

Theri are sei'era}'methods for finding the dsvia-tion of the
compass; but "swinging a ship " on every point, and taking the
bearins of anotlrer cohp-r". on- shore, who' by a simultaneously
orecoricerted siEnal. talies the bearind of the ship's compass, is the
iimolestand moit a6rurate. Itiscalle-d "deviation by simultaneous
beai'ines "- the diffetence between the two bearings is the devia'
tion. El or W.. accordine as the ship's observation is to the leftor
riEhi of the sh'ore-bearirie inverted.- Of other mothods, swinging
bi a distant obiect (eith6r the sun or ashore object) are the most
niten uied, In dbe forme", special tables-are requled; .and in the
latter charts do not always 

-contain 
an object suffi-ciently fa.r.dis-

tant. It should not be less than seven miles' un-less trle-€hrp rs
slrrrng round a speeial " swinging" buoy, when half that distahce
would be ampl6: such is tLe 

-manner 
the swinging buoy iu

'Xlobson's Bav is used. }.or any one point of the-.compass, it is
iii"" "o"o"oi""t to-take a " risinE or setting amplitudd," that is
at the timo that the sun is its own1iameter abovo the horizon, bt$
the solution of this also requires tables.

To tarr a BE.{BINe'
The following sketch will help to illustrate the cleseription of tho

lse of the azimuth circle:-

follows the line of thevaneto the-markingson the card seet,
tbrough, the.prism, P, and-read off the degrels and ;i;t;. i;- : - . - -o : - ,  - . - ; . r - - : : - - ,  uu_ur rs  usStecD a [u  i luuoo! .  J !

Fvrng ths gtrectro! of the bea,ring, look over the compass and gee
betrreen what quadrantal points V lies. Al1 bea,rinoi qra raqiilbetween what quadrantal points V_lies, _All bearinigs.:r"a iO-.ia
from N. and S. towards E. and W. Thus. t*-"i"-da. rh;I I\. and S. towards -El. and \V. Thus, for eiamBle, the

]:g ':r?9",101-jL",X,r*., V, lies between S. and ts-i ihd
bearini. then. is S. 20" 40' E.

The vane, V. has a reflectohas-a reflector, R, attached, This is used whbq., J.ne v&1e., v, has-a reflector, t{,, attached. This is used iitieq
656 6.opof !,he yane does noJ reach high enough to the object. This
rs prrncrpalty tn tne oase ot the sun when above a certai n altitude-is principally in the r:ase of the sun w:hen ab6v" * ""rt*ii "ttitoau.
and this rs when shades are used.. fl taking a-bear.ing of the sun,
the object is reflec,ted through the shades t"o ttr" ey"itisectla irj
the vane, and read ofi as in the case of the directobiect.
. lt is often found diff cult to give thedirection of a bearins when

readi

ft is often found d:
it is near quadrantal

and ui,re aersd.

grve the direction of a bearing when
In that case, afterreading rofi-, moveit is near qltadrantal points,. Tnthat case, afterreading gfi", move

the azimuth ring to the right and left; if, inmovinEt;the rieht.
the vane passes over 90", the bearine must be in the Ieft o ua.dri,ntlthe-vane passes over g0',

lert ; tt,. ln movlng to the right,
ng must be in the left, quadriuti

^DrFrNrrrolis.

.,Irue Meridian, or -True North, or True Bearing.-Traemeri-
uran rs tnat great.clrcle of-ths.earth's surfrye passing thr,,ugh tho
polgs a.nd bhe position of the observer. All charts ar-e constiucted
and prinied on the true meridian, that is, true N, and S. A true
Deanng rs a beanng recluced to that trlle N. and S. s

Magnetic l[rridian- or^Bearing,-A nagnetic meridian is a
merl olan, or great crrcte ol.the.earth passing throu gh the magnetic
.pores and tne poFrtlon ot the observer,
. All.bearings taken by compass, and corrected for deviation of

-the,,shrps head, are.mag.netic,,.as dependent on the magaetlc
north or mendtan. Hence tho differenee between a true be-arins
or co'urse and a magnetic bearing or course is the variation afih9g
posrtion of the ol,server, IJxcept in charts o! a very small scale,
all attached compass figures are.uragnetic, In ult 

".aiiing 
aireci

ftons, or beanngs grven of any dangers, &c,, &c., the beaiings or
courses &re magnetic,

CoMpass-counsn on BrenrNe.

.mql a compass-course lsgiven.it is that course as absolutely
steered hy_ the co_lnpass, and in such eases, for plotLinq or steerin"e
pu,rposes, has to be.corrected for deviation to 6ring it"tu its equil
varent as a magnetrc course. A compass_bearing is tfrat bearing

t;

'l

An observer, O, bv look in g through a slit, Il, g-ets -the vane, Y, -in
;r* *ilt r" oii""'t,i" shorelthecoilpass bbingfreely sqspel$eQ]'
ft e" i"r*ri tt".ugh the liitle hole-at the bottom bf the slit, E,
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df dbservatiion, and refe@
#it*-ttier,rte no compass diagram, it mus[ be corrected
i*iuiion ut.o, antl refeirid to th; trde meridian on which

for
the

{s absolutelv read ofi the compass. Sefore it can be appliecl it
i"ila b; co"iected for the devia^tion of the ship's head at-thetime

3 ..,Finiygthe Position.oJ a Shipby Compass Bearlngs.-The def ni,
tron ot trxrng rs to ascerta,rn a ship's position by compass bearings
or sextant angles taken at the same instant. 

-

1.. Objects to be used for accurate fixing by compass ai
anchol.

2. The further distant an bbiect is the more an error'is
magnified to the length_ of line. At the same time, if all the
objects are very close, the position is ambiguous, no'error will
show. Acoml,ination of the two has a guo-d result, nnd a line

_ gf 6 inches lengthshould seldom be"exceeded ii nossible.
Principal and well-defined ob.iects should be chosen. Bv
principal is mea, t those the least likelv io have been o"r

. b,ecome shifted, and which will have bee"n the best fixed inI the original su-rvey:-sgc! a! lighthouses, leadirg marks,
conspicuous ard well-defned hillocks, cliurches,"&c. hi
fixrnq at sea along a coast, and usingjtangents, becareful'to
Eet the hrqh-water mark.

No iwo objecls should .be iess than 20 degrees apart, and the
nearer a rjg!!-a1glc thc better, and no less"than threebearings
is a de-ponda_ble fix, Along the coast, take whatyou can Eet: bit
tne value rvill be according to the points used, their relative'posi-
tipns, and the value of tlii: check whictr may'te eilt e" aii;;fi6', .
dourse or a sounding.

,fg iltly I C-orreEt.each bearingfor the deviation of the ship,i
neao at the rnstant ol observatio[.
,, Plot from the chart's compass, drawing a line through each
:ll.u...t^.,olr.""u"d; the intersections of these lines wilf give a
llosrDron.

-.- Qqige -to a-n usual inaccuracy of bearing, &c., the result is in,
va.riably thatthe three lincs do n6tintersect,luttoim *t at i" cattea
&'-cocked hat;' _besides inaccuracy, this is due also to the use of
onJects tmpro^perlysituated. (See objects to be used.) To obviate
!us, and ror turther accrlracy, see section on ,, fixing by sextant.,,

(B),-THE EAND LOG.

Jh,e h_an{-lgg !s a.triangulnr piece of wood, sector shaper
welght-ed wrth tead on its rounded side; this is to keep the ap-ex
up, and forms a means of resistance.

The lirre is fitted,_at the log end, with three spans, two of which
are secured through the log ship; the other span is shorter and
nas a pone peg-bone, because in its contactwith wet wood it is

i*

Itbhart is construcled.- 
A;ff;;;. it divided into four (4) quadrants, enclosing 9Q'. q'9h,

r"a "u"tti"^a"ant enclosing 8 poirits' they in turn being dividetl
into quarter Points.

ft Point = ?". !2:,
+  . .  =  o J J
+  . .  -  8 ' 26 /
i  : .  -  11 '15 '
2 .. - 22" 301
3 ,: : 33" 45'�

4 Points : 45' 00'
5 .. : 56" 15'
6 :: : 62. 80,
7 

',; 
.- 78" 15'�

8 ,, : 90o 00'' *

To SnePn aND ConREcr a CouRsE.'

- Given a pair of parallel rulers and a pair of dividers-, prick ofi
the distan.ie wbich it is intended to.pass-clear of the nearest

fi;.;;hil; dt"gei, tuLing into consideration the set of the tide
;ii;;;a;'if ^ttii. 

'Coon"it 
the point- of departure. with this

ooint, Slide theparallel rulers on to the centre ot the com-pass
fu*"*- on i,he cirart. This wiII give the magnetic course from
d-ri'""i"t i" the other. To adjustlhis to the cbmpass, deviation
must be applied in the fullowinE rvay:-

ll 
*ffr^s""il"';-find 

"o*pu.., X' derliation apply to the left, anil

{ i W. deuiatioo to the right.
t " .'in 

the case of a chait not being marked with a rnagnetic com-
pass. the following are the steps to be taken:-. .- 

C;";;;tih; i*J"o,t"t" for variation and deviation in the same
*t" u.-uUo"". The application is reversed in the cases of-given
a.c6*p"t.-coo".e or b6airing, find the trqe or magnetic course ot
bearinE, so that---C;;"dr;; 

to'hnd magnetic or true, F. variation a.ntl deviabio-n,
r"-"i" tl it " tisiit-; W."variation and deviation, apply to the left'--'i""tfr" 

cases"of bearings they are always observed by compass;
and to transfer thern to a chart deviation or ve'riation musterther
t"ih t " iiir"tila (ih" fot."" for the direction of the ship's.head)'
;;;;ai";;- .."6rttr ig dssigneal with a magnetic compass diagram
or not. before it can be used.

i
t;
I
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not so lil<ely to j am too tightly. Tor use, this short leg r5 pegged a
lDtO a nole ln a corner or tne log snlp, so En&! wnen ln f,ne wa[ef t
tho l9g ship stands upright and is towed from its centre of
gravrty,
'The log line is marked with-

1. A pieee of bunting, up to which for a distance of about
twenty fathoms is spare line; it is from this rnark that
time is taken. and un to it the line should be allrra'ed to
run without assistance; it gives it a chance of being taut

. before countine time.
2. After the bunling thero aro half knots and knot marks in

' euccession. After tho bunting has passed the hand, every
. assistance should bo given to the line to run out, to minimize

' the action of friction,
Each knot mark is 47'3 feet apart. This ig obtained from the

simple proportion of 3,600 (seconds in a hour) : 28 (seconds of
glasi) : 

-: 
6;080 (feet in a kndt) : length of knoi : 47:3 feet. A

!8-qgcp.ndq glass_is used simply for convenience. A longer glass
:irould be too tedious. and a shorter one introduces an error in
the. result (47'3 feet), wbich would make repetition very iu-
&@cutate.'When 

the speed exceetls 5 knots, the 14-ssconds glass is ustid I
in other words, half the glass-time is allowed to run through.
In that caso tlie speed islwice the number of knots shown-.as
havins run out.

The hand log should be invariably hove the lee side, or that
side which is opposite to that on which the patent log is towing.
?he lee side because it is the less liable to foul the ship's side
iryhen thrown, and the wind will blow the line ciear.

(C).--TEI PATENT LOG.

The patent log is used for " running down distances," and also
for ascertaining at any moment tbe distance run from a port or
between anv observations.-'It 

should-be invariably put over when a ship shapes her de-
parture cou.rse.- 

It istowed from the encl of a spar from the weather quarter,
with an in-haul attached to tho line, and sufficiently far astern to
be clear of the action of the screw or the capillary attracted
water frorn the ship.

- The.rveather quarter because.it,is.clear of anything thrownfro.m the s.hoot which woulcr oe lrabte to be caught by the fans.It has _an iron guard for that purpose, iuiiniJi!'i,id"'r*"a i,ibe inadequate io prol,ect the ianj of dt," l"u. 
'-

tu*:,Tlif; :13 i#j;,T":: 
cogs, and its indicator showrs:tundreds,

It should be hauled in eve"ry few hours_ t-o see that it is clear,and is not usually re-set befdre every Z h"oi*, undi;lilil;wrron &-correct error is known fot the-distance run in thai time, l
ft is invariablv fouz.l thatpate"i t"i-"t"i" "*'.ir*il,r,t """o",due,eitber to originalinake ofdamage io f*o* n"'"o*..-'"

.""',i;fr "31::i","ff"lt,l:lf 'Jifl .fl H',?.i:i.ff S:"o3lT:1" jy,:
observations- comDare a i*tance "un"uy-;il;";;;;; #ith patentlog. This error mav varv according,,ti -p";d, ;; that generally
fora, certain speed the pdtent log will hai.e a'certain error per

(DI_TIIE;D LEAD.
-lhe yses- olthe hand lead in.navigation are to give indications

of the depth of water a shir
is geepening.or .shoaling rrui##|.u"o 

consequently whether she

.. lo-rs rnvartabty to be used.in appr-oaehing Land, or in cases ofthe sligh_test dou-bt ae to position biing to f-og ;.i*k""...

. Usually hovo_ from the iee chains, tdprevef,t-it f"iog ffo*r, onto the shin's side.
, Eve.ry_leaman must know how a lead liue is fittecl, and careshould also be taken to know tle arirt Uetwl"riiii""iilti,"r. G"

filfoln" 
porrion held in rhe hanct_rhis iJ rppiiJlt i" iii" rse in rhe

.. f-n ground_where there ig not mueh-water-to spare under foot,it is essential to know the state ana tan oi-it e tiiu, *ii'f, , ,i"*
lg_TTryt"g.i! ro the soundings aB stated o" lt "'"t,,.t ut tnusupposed posltlon.

, S,oundings il a cbart are always recluced to a low-water standard.(not necessarily ordinary low-w-ater sr:rinss). 
' -- .' .^ -"' '

_ 4 knowledge of the lse of ttre teia li most invaluable to alr&vlsator.

, A-positive sounding (that is a sounding where bottom has beenotrtained), cor_reetly reduced, is of ass_istanie as to a ship.s position,
a4d t_he sorrndings-taken Uufo"e_o" "fte" *itf"gi"J;"aiiuti." u" n"whether a ship is running into shallower ;ld;ffi;#;

NAvrcArroN. -r-uJ"r;
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A sornding marked thus 3 indicates the sounding obtained.
over muo flats et lilgh water.
. {el9w the title of a cha@is statedrvhetherachartissounded
rn teet or tathoms.

(E)._DEEP-SEA LEAD.

- The ordinary deep.sea lead is only useful for positive soundingi
obtained.
- In, well-solnded or sgrveyed waters, a deep-sea cast acts'as a

check to a_ dorbtful fix. A" ship "r"it'"of nJgoi"e- ;""" iir*" b
knots to obtain an up and dowr-i _deep-sea "u.t';t ?o 50 futh;;r;
wrth a.26-lb,lead, arul at a gradually less speed tha-n that for cieepei
sounolngs;.nut to obtain.a correct gp and down sounding at 100
laEnoms a snlp-way must be stopped.

. rt rs_ eaarer to keep a steamer stern to wind. and heave over the
stern for any soun-ding of 100 fathoms and above, but up to that

;:#J}j: 
,." usual way over the borvs and pick up the sounding

.^l"dg"p sea,line isma-rked lronr 20 fathoms, having 2 knots, to
Iuo.tathoms, having 10 knobs; intermediate b iathoms-are mari<ed*B?itfi:rt:n".p."" 

Iuudrhave a brass indicator -nr"n;;;;
&ttached. It is screwed in the upper part of the lead. -A. small
fan works _this indicator, which iliouli be ca;fuIv';;t at zero,
as.tn€ Iead touc.hes-the gr-ound a guard comes dow-n bv its own
wergnt aild checks the turther action of the fan. fn hauline up.
lll9 p"91.","" o[ t}te water keeps.the guard down, The readiig o--ri
tbe rndlcator rs tho correct denth.

SECTION II.-TIDES.
Every chart contains in. the title the iime of high water at full

moon or ghqngg of . the moo!,marked High Water,Ful i ; ;d
tJnang€, r-t ls the ttme of high water at the place named on the
d,Ays tir.rt the moon is either at its fuII or when the moon is at its
cnango (?.e.. new).

.{! i1 frgm this iime given.that tho state of the tide on any dayl
et that place can be determired.

'  $ '

revtcetrol. 2BE 
, 

.

,Jl:fl."g" rises on an average _roughly S0 minutes lat

fiiiljlt'l;.fi1fi:,r:l'l"itji*r*#fiir".i""ru,T#� 1
{f fi{,Ttfi#i:sjld";}:rtt$ ilm;tf,tg.i'f ',*;i'*[':*r] f,on the 3rd it will be 

"hiEh 
r

li,#ti:f *:xi":;:'.:1,?"{1':li*1!3,'H"i"*:,1":;'il;*),,#ln ltmb er of d a s s pa s t r ifu i,; i "',,i L i l" 
" 
ii,,t ^i" ^'^' )" ! -I u t c rpt s r h e

gy;e,not.'aiot"fit;;,';;;;f ?"f :c,f"lill?^tY"{i(*tl#:\fErgh water on the day requ
rour, ot course, gives ti-"bi"i*; 

blrours before and after that

r"*?l3;ffibxj:.:"t"' 
rough method, but sufficientlv near for

- jh:"ripu of Iligh Warer:.1"1_irg C\anqg, ar Williamsrown,

ffrbii.Yjiifr iigfi "iil:r,f":;,;.,f iimr*iin:*"t::
911a-n at Williamstownl' but up'to. il"."oi"i"iij,'oj.i,t" wu.t""ounanl-el, starting from' the

H$,$&;^ffii#;is';'"1#'*;lf :$il:'J-Tgi,Ytf,:ii,*ll
,,#.H#,:-rLY#:ir{:,i:11,,"oange, or a porr is arso caued the

^,Spring_tides are those which 
^tjrke, 

place at about the day.of full.or-ot new moon; sometimr

["1"i#.]1[;'l;*"#:T"T?:',?1,u1't""Ju;'#t']':$f r.'i?ffi *?f i
.Neaps o_ccur during the intervals of Full and ChanEe.

.th;iJt1":*-.r 
case the tides rise higher and falt loiver than in

**xiffi !;1#,i",,y,",;,,!:;#;;."'df;'lg#"j,"lnx%f"",,3tfe greatest amounr, under ordi,,.",,^;.;;;:;:=^: ^"i'

;f :i+llillt';i*lJ#;"Tf trrl*tffi i*:1":f,"::"x
;H:f"-i,?iilf #ar:*]i."0ur"".*grAut"ffi.|f ,1T;

i
t
t {

I
)

;f,|;,*?#jfl:u ancl crrmge 1r.. *o c.) ot tr,"To* i"l*o io tnl
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knowing the "state of the tide," and observing on the chart the
direction given to the tide.arrows (-) direction of ebb,';;_., 

O3,ni5i""r]on 
of floodf$,s influenie on the course of the shif

These tide arrows musd not bo confused with the direction of
& current marked thus H-

(A).-READINC A Cnenr OR PLAN.
Everv.chart or plan is constructed ou the true meridian.
Anytiing undei half-inch scalo is usually consf,ructed as ri

chart; over that is a plan.
. The difierence between a chart ancl a plan is that in the former
the true meridians are put in, and the scale is in the sids of the
margin. In a plan there 416 no true meridians, and the scale is
a, seiarate constiruction, plaied where most convenient.zz

D-very chart or plan das a title, in which wiII be louncl the
name oi the survevbr, and the month and yoar in wbich the work
was done. Then iollbws latituile and londitude of some speciffecl
point-this is for correcting chronometersl High Water, X'ull ancl
Chanso: rise of spdnEs and ranse of tide. exblained under the
headiig'of Tides, &c.;-soundings in feet or iathbms; and data of
leducti'on, that is, the.standarE to which all the s6unili'lgs 

-are

reduced.

F> inclicates direction of current.

rrrr�--;> indicates direction of flood tide.

---? indicates direction of ebb tide'

j:::- iudicates tide race' '

-86- means no bottom at l-15 fathoms.

g means that there is 3 feet at high water when the santt
-  ormudbankiscovered,

Abbreviation m. under a sounding gives the nature of the bottom
as mud,

Abbrevia,tion s.-under a sounding gives the nature of the'.totton
'as sand.

NAYIEATION. 287 l
Abbreviation eD. und-er a souuding gives the nature of the bottomas shell.
Abbreviation/. indinaies fine, t
4lprevration c. indicates coarse. f ,r

"',$,i3j,r!"'ril!,ff :l:H,T"J,?I" jlf*,if :"i;i,fj'1"*,?J;iffj*"rtirngle_. dots, thus . .'.

fifi itr,l,f""j;ii'.l","iiig!&ii.ir,i_"311".f ll""'x?"t"d?133,7
strt"*'?'*ti:%l? j":"':": jl^""';rl"'ho*cooto""'Ii"e'

: _ : 3,. 
&i:,"&:: 

r-rathom conrour rino'

. .  - -  . .  -  
is  the l0- fathom l ins

.r,ff".;",;n"li",u"Il*;J::T:H:'":".-i'fi Jl*:;,0"
' 

+ is a rock under water with less than 1 fathom on it.
ifi is a rock which covers a:rd. uncoyers.

$ points out the anchorage.

trf;$ necessary to moor,

* is a church.

x

. l

:l
t

&'!
, A {

(B)._TIDES TN TII3 BAY.

?+Y^']lf bih:j..",.,"{",t:%il!"fs,",.lX"+*lT"tfl ,i,:lil;,'H:
neads are so much influenced bv both toc"i c"ui.i *ina, *dtreq_h€ts, anq effects of the
Iyh,-"l.+u.yhavoneunpus'h;a"$ilTi;y.1TlJ#j:t*"1x3*r#ithat it is impossible tdlav ratanypracri-i,"i;;;;;T{"X?ff kT#l!:iiii"*'Xlilil3"^,,,fr?plaoe of doparture inside the 

'9""a.-""ri-'i1"- '::r:11"_"

f m*,i*:1tri,liff";U**",mi;.y,r#,iJiff#,;#ii,+;
,"H'lug"J*'tffi{,fiiTi,i*,r,i"t.** the nood ride for t ho{r
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Strong S. or S.S.Wly. winds considerably increase the height
ot&ti"%t;"u".-the 

flooffimes from southward and eastwarti,
anrl after enterinq the Iffiads sets up against Shortland's Bluff,
rl,;hen it spreads through the various Channels, following their
banks,

The ebb sets out of Elobson's Bav to the southward and across
the Channels in an oblique direcfion, until the water on the
banks is very low, when tt,is tide will then follow the direction
of the Channels, and curving round Point Lonsdale Bight, sweeps
acJoss towards Point Nepea"n, and thence rlown ihe coist iowards
Caoe Schanck,

SECTION III._LIGHTS AND BUOYS. :
(A)._LIGHTS AND BUOYS IN POR,T PHILLIP,BAY.

Gn r, sner{o.
Gellibrand Lishtship is in 5 falhoms.

.White^Light.-Revolving, showing a bright flash every 30 secs.,
vrslble lU mltes.

In foggy weather, a gong is sounded every 10 minutes,.and a
rocket fired every 5 minutes.

Norn.-Should the Lightship break away,.two Red Lights will
besubsbituted, ancl a flaie-up.shown every quarter of anhour.

. GErLoNe.
GeelonE LiEhtshiprtn12 feet of water.
WhiteLiglt, Fiied, visible 9 miles,
A gong is sounded every 10 minutes in foggy weather.
h . i  r  a' l idat signals are hoisted by day,
Norr.-fn the event of LiEhtship breakinE adrift, two Red

T,ights will be substituted, and-a flare-up shown every'quarter of
a,n hour.

South Channel.*Jettv tvpe of light from two Beacons in north
bank at the east and w6st"6ntranc"e to South Channel, visible 6
miles. X'rom east entrance a Red Lisht is shown towards Poinf .
Ilenry and Bird Rock, with a sectoi of White Light marking a
clear prs*age off the Point Wilson and Wilson Spii.Buoys,

?
NAYIGATI.N. 

.f

.",A1 y".t entrance, a Creen. Light is exhibited, visible betweenw. a- $. round northerly to S, 1 w.

,r,ti!t"l\r"f|;nlgff. *3lt: olilht,?-l F'"t Recr Dorph-rn'ancr Iuolpnrn on rvest side of .t un#fo 
lrght on westernriost Red I

I
poRTARLrNeroN.

Lighthouse-painted Whf iryti;.,+l*Xt",t|5f',,;:*tiitl:.?."*r{;T:*.rr.wn.
ff #x#**;1"fii#jrui"a,x#i*il*:li**,tx"f *iX*

pOrwr Lorvgnar,a.

!igitT+*;"*:l':g PSI and white.
#:h";G,#rcd;"ilii:Tbi:;H,i3 j:ffi 'tl'iio#r1?i*.*.*

The Red Light is visibJe. bcaring 
I.W. +,q. to W. by S.*;.ffi?f J:fl lHl'i i:qdl;itilll B";m*:: Jiuli f,ninot.,,

eurrxscrrnn Lrcnts,.

brSH"Tj* 
Lighrhouse is siruated on Shorttancl,s bluff_colour of

^.$lfd,.1'J,tr,�*,',}}""iT-";fi :'"ffi $"*lflii"iEbvn,r.und
.*-ff;[#il:?lsg 

i s rainted wh ite'

$4f[g:ffi gffg#[',r$#'{T;';il;.d#-
g""*etr":,y,8?i"k?tr;'tr{ir?'*"1"y#iJ*#

1
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SweNsprr Lrcsrsnrp,

A Circular llull, painted Red,
Ttiwer. t::

Iiight-Fixetl Recl, 38 feet high.

The lieht ds visible all round.

During thick or foggy.weather warning signals will,be_ given
every €v-eminutes, 1.er-alternately sounding a gong and a bell.

Sourg Cn.lNrvnl LreETs.

The Lighthouse is immediately uuder Arthur's Seat, and
painted White.

Light-Tixed Rod and White, 100 feet. Visible l3 miles.

The Red Light is visible between S.
T.
. Ohe White Light is visible between
N. +N.

The Pile Light is at eastern end of South Channel, in 27 feet
df water.

Light-X'ixed Red and White, 27 feet high. Visible 10 miles.

The Red Light shciws from W' ! S. round N. to N.T. { N.

T. he Whits Light shows between N'8. + N. and S.S'E'

Between the bearings of S,S,E, to W' ! S. this light is
obscured.

between W. by S. *
A rav of White Lisht shows over No. 15 Buoy, and is visible
tweeie W. bv S. * S. and W. * S.. established for the purposeW. + S., established

r of the Pile LishPile Lighthouse in ships
purpose
n shipeof ascertainini the position

makine the C[annel irom eiteither lfobsou's Bay or Geelong.making

Scnxerpsn PorNt.

Lighthousa is erected on Schnapper Point, and painted White-

Light-tr'ixed White, 50 feet high' Yisible 10 miles,

The Light is visible all round to seaward.

NAVI*A'ION; 
:=. WEsr CgaNNs! prr,a lrerrl,

Wrest Ohannel pile Light is in lb feet of *rt"".Light is fixed Red und Whit", 88 feet high. Visible 11 miles.Tbo Lighr shows X,ed between N:T.:b{lti:'_; *.8b. +,., The,Light shorvs White be
trouud westeriy). 't*eenN'E' by N. and s. nv E. i r.
- The ReAl,ighr is cut to mar:ank and No. 5 Buoy i" w":5 &:-?tffl,k 

Buov off Prince Geoqge's

MrNon Lrenrs.
lVest Channel Gas Buov (.southchannlrG;; B,i#,S;. iil;$iiil Viii8i: B ;lil:::

V;.+,?iiJB;t*Jmp on for,isnore ot snipe hiJl, r,ight_Groen.

surmounted by a White Iron

Visible 8 miles.

by W, * W., and S,E. I

S.E. t E. antl T, by
Prsn IIEAi, Lrcnrs,

GREEN L]GETS,

$ei::"j;Ttra,y'w Pier (2),
Portarlington,

#: qt"",",, pi6r, -\Miltiamsrown,

5r1?i1h"j.o" 
*," Rair way Pier,

All visible B miles.

X'rankston.
Dromana.'
Sorrento,'

3tffi?i{Tjj?:.',
Il,osebud.

{

ffi,,u, o,u ","", 
.-' "li,.TiLrtown 

row! pier,
New Pier, Brighton. ;"^:1"-1T*lo-*" lJreakwatei Pier,
S"t ""pp"i'Fol'"ni. 

""' 
if;9l?lts; 1\loorabool-streeb, '

."+i,l[iltgii:to *.n pier, fl'.?Jft it'j1"",.0. s rree r Je r ty.

G eetong. _y ama.*""", f;]"'." +i:Til u *,,u,.
RED AND GREXN I.IGIIT.

l;,?r1::r,!:r{::ty.--rha Red Lighr marks rhe shoal water onwest side of jetty.
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(B),-BUOYS AND PILOTAGN.

Buoyacn rN }fossoN's Bar,

A,Gas. Buoy at the entrance of the river is for ships proceeding
{rp tlfe rlver.

tr'ive Red. Buoys, in 16 feet water, in Fisherman's Bend, for
.swrngmg snrps.

One Red Buoy, o.ff Nelson, in 24 feet water, for swinging ships.
Three St. Kilda Bank Buovs-the outer one of which is in 26

feet, the White Perch of which is in 28 feet, and an inner one of
which is in 18 feet.

' AppnoAcuns ro, AND GEsr,oNe lla.nsoun.

Point Cook Buoy is Black, situated 1 mile off Point Cook in
4? fathoms.

Arthur the Creat Buoy, striped Red and Black, lies off Point
Wilson in_3.fathoms, and marki a rocky knoll stietching about
2 miles o.ff shore.

Point Wilson Steamboat Buov, Red Perch" is in the middle of
Poi+! Wi]son Spit in -12 fe_et, nird is used as a turning buoy for
small craft in or out of Geelong harbour.

. Wilson Spit Buoy. - White Perch in 24 feet, marks the
.south extension of Wilson's shoal, a-nd is the turning buoy forthe
deep draught vessels in and out of Geelong. A smill cheq uered
Cask Buoy rnarks a 20 feet knoll ofi it. Trvo Black Buovs,-callecl
the East and West Bellarine Buoys, about 1mile off shdre, mark
!he, qopth side_of .the passage. T#o'Black aud two White'Buoys
in 18 feet mark the outer cut.

_{he 
"New?'Ship Channel i!,marked on its north sicle byfrve (5)

White Dolphins and three White Piles. The East a"a wesi
Dolphin_s are distingulshed rvith Lights. (See Table of Lights. ) On
the ,oouth side uf the Channel ther-e are three Piles. the"East and'West 

Entrance beinE marked with Black Buovs. The tide sets
across the Channel 2j knots. The Point Henry Channel is marked
on its northern side by four builtPileBeacons and six single
Piles.

NAvrearroN. 2ZB
n'ou,owrxc rsn Sourr Coesn vra ponrAnlrrcrox ro' Cor,n's CHeNNnl

"::#,i;6fr ,1tr6::*f ;!:i{\J:e$,#;',1'fi i,r',hK,l,"#iile
ff gj*4Tfi"i{"{"ffiT,:tffi ffi -"T#;"*#*l
Hri""g!l&lt:tt;niii,flrHru"tlfl *?,y#it;:Hy*,J;I3uoy E. by N. ,t N. b miles.

"f ff "Y:5 jf 'fl .3Ti-{f {l*{$}}r{iiiditi""-,:i,l33"1l:J:1:xit
$"ffit;1"",4ffi"f,"',* *LI, 

ror 5:" miles-put* voo 
-'b.iuii'oi

;t;i;i" 6 r;il;d ;ai"'li{. r#T."lX";1,,,*about 2riles off

fli[i'l\l*:n-,iilffri#]?riqn:i'?,';;*$Jr?;isr,e'ri:l',ri,},Tmi{i{$1t{f:"',it*:$FiH"l,+.{i
. GnrrsnaNo ro SwaN fsr6gi"ftf Lrcnr rnnoues

cf#nstf:irf:1$i?R."if;hff"" thau 7 reet drausht, this
By night steam-boats are r"f -s";;i' R;;Ti":n;;fi . ;;ffe,[b"#girr.iJ]s-il]f ;]?:x?Tf $

Pl^!:qlfdl Pfeg L.isht astbrn"wiil ciear;ii &i"";;;: core.s

Pi't+;trl*Hd;ffl.i.tf#t#riffi
ili+l'9jdi*".*qi{3*g_"iii'uF:,g*t"tri*;"t"*,rT:*
i":til'#.'h:J:" 

than 13 feet' Afterpassine th'J w.""k 6uov, .tee"
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pf"i"-:'if [iJ:-'irif t3,]Ti:]'ilr"r*l:'l'"1*#:irn:*rf
Swan Spit Lightship, wili preve-nt a ship g;ti;g-aioo far to theeastward, andthat ilire cuts^over ib"'nr"'y*l--"-" 

""" '

"Frotn S.wan Spit ,f igft7sft;p.-The Wreck Buov bears north.
ar[er passlng w-hlch k_eep the houses on euarantin'e Ground rieh6astern, and plck up the Llhannel Buoys (Red), When the Soith
-Red Blufi_is a littl'e abaft the.b""*, ui "o'o".u'of N, ff-E. + E. ;iiibring the Newport Works currnney nearly aneacl.

n'nolr Gar,r,rsaAND To rrru Ilneos rHnoues \dnsr CsenNnl

,.Irom Gellibrand to West Channel pile Light is S. bv W. * W,.distant 20j rniles. West Channel is rnarkediiiih #" iisdt" iirifuurteen Buoys, No. I2_beilg a G-. E;;t. 
-Th;;u 

""u1i" nfu"[
puoys 9l the starboard with odd numbers, and eight White ouTne porr hand wrth even nurnbers (iooking seawardsJ.

- T!e- -dr4gght bf water for ships navigating West Channel
sho1tld bg limited-.to _1/ feet. Vess';is ;ii";ia;;r, ; iiLru to tr,u
eastward of the Pile Lisht.

^.Steer-betw_een the Buoys-ke6ping the starboard side of the
Channel. - W!'en abreast 6f-No..Or. jte"i 

-t-"**.a" tto.^? Wtit",
:g^T t -ci_t9 thc Swan S.pit L^ightship.a ryilg b9r1h, owing to thti

il:3'".::^;ff -ilo"r"i,eiuxf i:r':*l'-l,i#'#,3.f,1s,dj;:i
$9.o1ge^BuovJ. This shoal .is marked o" it, eu*i "ihge with "
White Cask Buoy in 21 feet.

. Py.!j9h!,.;eoin g,ct owm.West^.Channel.-After rounding pilo
Lrgnt about.i.cabte, bring the Gas Buoy (No. 12) a point o'n theport bow. takrng care to keep within the White Sectdr of the pile
^Iight._ !Y!e.n_cle-a.r of No.-12, alter course'eo-"s-io bri"e the
Dwan Jprt Lrghtsh-lp about 1 point on starboard bow, contiiuine
tnls coursc untli the Ited ray fro_m eueenscliff is ofened, whei
steer with it about a point on starboar'd bow,

_.loryyrg up.Ihe Wcst (hannet.-After roundins Lishtship. keeo
r-rle rrg_ht about a loint on starboard bow uniil a6reastil Ga!
Buoy (No. 12), graduatly rounding ro u. to b;i;t ;tilili;ifit;
un po.rt bow and Swan Spit Ligh*hip on starboa"rd quarter.

- X'rom Gellibrlpd Lightrhip to abreh,st of easternuost Black
r:uoy ot tiouth (ihannel is S. f E. 22 miles, and from thero tb ihe
$if_*igl! T Y. g s 2f miles. - rhe souili-cuari";l ile iir;,-l"ft:
soundlngs varvins from 7 fathoms at the western end tol! an?20 fathoms off Point King, aqd d""""u*iogto-t"ij'fjrtno-",i
its eastern end. The Ohi'nnel is -martia fytnr"" f"iairg f ightr,
the two eastern being immediatety-""a"" J."lfru?" 3"ri,-""d tf,,iwestern_ shown frori a pile Lighih;;;-ili.il;;ili6r, tr,"."
are .twelve Buoys;eigh_t. Black 

"on 
star6oara [and-ancl four

:-11:?""i!:lrryld (rookins se_aiv.ar{g),. The_ Black Buoys are
marked wlth odd numbers and the White with even nuirbers,
commencing.from seararards. .f.he first ana lasfBilck Buoys are
surmounted by a stafi and ball.

Steer about S. by E., making Arthur's Seat Lighthouse ahead,
ultil the easternirost Black 

"Buoyls 
a Utitl-n8fo"""il" o"r--wheT alter course round it and foo. jsl ;4"";-i"" li.ti-'friilpassrng lt on porf hand, and thence_between the Buo-vs, I';deepdrarght sliqs the !in-e of Sourh Ch;;n;i pil";"d-Arthur,s

Deat Lrgtlthouse clears aII dangers. .-

.At Night.-A_cgturse 6f S. by E. wi[2aak6 4"!hqr'" Seat Lightahead and the White,ray froft SoutFdha;;;l-Fi1c_.fGi.t o" ,r,ustarooard bow; marntatn thls course until the Red Sector of the
Pile.Lightis open on a bearing of W. bys.,-;h;; s-t-eer ior it.
passrng- ro f,ne Lorthward close ̂ to tbe pile, and gradually brins
that light in line -with Arthur's $eat Light. 

' 
This-;i,^"-"fuii"iE

a ship up to the Queensclifi Ieading ligh"ts.

_ From_Seoward,by Night.-!:!!,e.\ entering the lleads, pick up theS_outh Channel Plle Lisht (Whr!") i" t.r"n.it-*itn e'd[;;,;"S;;;
iYt,it") o_n 1n E. "a S. bearing. _pri,ss to tt " n""ttrwrri Jthe Filetight and steer about llast, taking.care to get sight of its RedLight again untii Arthur's-Seat Light .h"*'. R;A;;il" .lip"
eourse for auchorage,

. From Scaward bg Day.-The sam.e disr,ectiols as by night.
After pa,ssing_ tho So_utli Channel pile, follow the g";" o"it.
?.grt hand, a.ncl.when clear. of No. 15 shape "ou".e. SootE'Cnaooii
rue LrgnE exhlblts trde srgnals.

-\,
rivrerrroN. 27d I

Grr,r,rnneno ro HraDs rrrRoueE Soura Cnexnur.

i

NAVIGATION.
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(C).-COURSES AND DISTANCES
. PLAOE,

X'R,OM PLACE TO
NAVTGATION,

I

Gollibrand Light-
anlp

Gellibrand Light-
shin

Gellibrand Lighl-
Snrp

Gellibrand Light.
8lrlp

Gelib1un41itnt-
6nlp

GeltiErand Light-
thrp

Point Wilson
Inuer Buov

Point W-ilson
fnner Buby

Point Ricliards
. Buoy

Point 
- 

GeorEe
.Buov

Point 
- 

GeorEe
Suov

Pgint I Georse
Buov

N o .  
- 1 5 . B o u v .

iiouth ulrannel
West Ohannel

Pilo
South Ohannel

Pile
West Channel

Pile
West Channel

rtle

ro. 
I 

co,,,e{*,s.) ir"J:;.- l -_-+-
Point,rWilson Inner 

I 
S.W, + S. 

lr*
Pgrnt" witson ouier 

I 
S.w. 

I 
**

Governor's-reef BuoV 
I S. by W. f W. | 19

west0hannellic.ht- 
| 

S. by'1M. * w. 
l.2ol

No. 
'15 

Buoy, South | ... ... 'i ZT
Uhanne.t | |

^tl*:= seat Lisht-l . s. by E. i. zs .
Ea-st Entrance Outor I W. C S. 

I 
tl

PYiltRichardsBoo", I t. o, N. + N. I bl
uee long I  I

Point George Buov 
I 

E. t N. 
| :L

Governor's-reef Buovsl S. i E. | 3 
-

West Channol Pile I S. by E. I ul
t l

No. 15 Buov. Sou.th I S,E. + S. - I 15-
Channel  

- '  
I

Capel Sound Buor 
lS.W.brW.iw.l 

5i-

Queensc l i f i . . .  
I  

. . 1 . , , 7

Queenscliff ... ... i  .. i  ,S+

South Channel PiIe | ... ,... i *t

Swan Spit | ...

l r
*

r;#tiKq{"it#i1*'"'i:dfd#i;:rifrft,;Tri;ilH

ru*Hm$x'+ffu-ffi

-,

idt:*ig',i$il#luttrl+flr{il'r
!iffiw**ht*irurf*rffiffiI
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i * #ifK : ffi -',i[k;;;?fl ,il:'t,,T;lxu,b""]:l*_ ffit?:ffT;
. I wer open.ro jh.e ye-rqvard of the east pile Light to Ship Channel-.

ll ,"tJ* nor aclvrsabte rn bad weather to anchor in eithetthe South

1i,',4i::{iqTxl+-,?"f,s!1'fif 'f":lgi"?-f i:fi L.?"Ti"$:'1ti
iiffi f g*:i$'iit,u,4o'"1T;H,1"':?:f, B,?T'ighth6u"se:usi*h"t

;

F
li

li
I
I

I
I
I
i
?l

^

. t
I

i

F
*

(o).-NAVIGATING rN TEX) CHANNELS. :

For a Boat of 9 Jeet Draught.-Frcm Swan fsland to South
Channel, starting from No, 6 White West Channel. and keeoirs.
No. 1 Black (Perch, South Channel) in line with either Portsei
Ilotel or Nicholson's Knoll Buovs, will keep a boat in 10 feet or
over ;. or Swan Spit Light astern and Point King ahead will clear.
the shoals at htsh water. passing over an 8 feet (Iow water
shoal) close to NoI + White.

Et'om West Channetr Pdte Light_to Sguth Channel, of Catr)etr
Sound,,-Pass No. 16 \Yhite at starboard ha.nd. and thenCe st-eer.
for Pjle at entrance to Symond's Ohannel, S.E. by -8. ! E., giving
it a berth of about I cable on.Starboard h-and, wh,in s[tiirrfo!

NAYII}ATION,
- - , 8 t =

South Channel Fort S. f E. until Sorrento llotei is i
the westward of No. 5 Black Buov. bearino S.W. i
transit with No. 4 White pass No. 5

Buov, bearinq S.W.
\To. 5 B]ack about 2 c

t lotel rs:lust open tor
ng S.W. by S.ior in
about 2 cables on norf

Bound up-and_caught in" S."tt C[i"""twith a northerlv or

i{iit;r,?'J%lf'':satff'F:r+:,1T&1!rlod"rcan'"s:::#s
l Hi'idl, U'l#'d $.Y|ffi ;"T: j J: n:f,","1 iinu "u oa a"*',"'"
-.Ufr'.pueenscttf.-The High lisht bearing about W., distant

*.s,"S'laa;i"t,!T,I"il;i;1..,,:{i;'fii4},::Jil,"d**gr.l*bight just closed by thetlitr
^For Gunboats.-Swan SJ,it Light in transit with No. 1 Black

3lHrulf,i:nl,,?Hsfi 1",F.',1,1,,X-r"9ru-'"';il"eii'n;;itQ"-"*'l
^ Bg Night.-In the Red.Sector of eu_eenscliff Low Light with
Qu^egns^cliff Jerty Green Light bearing-it.W.'".. 

*" "

il'",'{",rfl"j}-*r.t##1"#:r#l#,;ffi {,nff ffi T:ffi*'","f
-Anclrorage-for 

Gunboats, off Swan Island,
1 _:y, 

/ldy--Swanspit 
^Liglrt in transit with No, 4 White ; No. &

fvfrrte,rnrtransit with Oask over ll.feet shoal. The end of the
lorpeoo -frer shoutd then be just open of the tansent of the

f""ji,A_liii:"yi:"j.fl ts'r#?f 
';J??'F"#oatschinnershould

_ rJg lvxght.-Queenscliff Light just open of the tansert of Swanfslard and Swin Spit Lishd be;rins;boutslbiE:'

s,,f;"T[ilfHlifl tfrt"*:;xff *hrou€h 
core's channel' steer for

If from_ West Channel, round'the Cask Buoy, steer for right
tangent o1 Swan fsland until the transit is open."' 

---

t"J"l?ilr.oi3;,f."d, 
round,Swan Lighr, steir r[. by rtr"'natir

Noi;.-i'h" p.sitions oj the Buoys canuot bs deponded upon
tor yery accurato nayisation,

For Copel Sound,-Make for No. 6 West, and thoneo in a.
straight line to Rye Jettv, or the left end of the ton'nshio. when
.tbe Capel Sound Buoys Can be picked up. This directi'on will
keep a boat in no less than 12 feet low waler springs.

Erom Capel Sound, to West Channetr,-No. 6 ahead and Rvo
aste_rn vill keep a boat in no less than 11 feet, when steer for No.
5 Black, turn that Buov, koeping Sorrento astern, until Soutb
Channei X'ort is in transid wi-ttt RyYe. I coo"r" "f "i*in witi iri"t
up Sym.ond's Channel Pile ahead, whicb,gives a berth ofl L ci,blo
on port,hand. A straight courso to the West Cbannel Light wiil
ercar all oangers,

' Distance from No. l6White-to Syiirorra," fooy..lftt'
Symond's Buoy to_position for altering course-... 4-
Thence to No. 5 Black ... . .. 1+
To No. 6 White, a little over...

- To entrance Capel Sound ... z
ToOapel Sound Buoy ... 1

hand.

Total ,':.12

Rounil by No, 15 Black is 16 miles,
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The above are the best possible fixes, probablv never found in
practice, but fhey give the idea of whCt is to bi: attained. ft is
when the objecls are of necessitv in a bad positbn that the extra
angle has to bs taken for a checL. Avoid obiects whieh. if ioined.
would rest in the circumference of the samecircle. Tbiee irb;ecti
in. a s-traigh.t_ Iine is good and safe. Three objects formiirg a
triangle, inside of whic-h the observer is. is a eood fix.
. Protracting.-Ilaving observed_the airgles,lay them off, eitber

on a statlon pomter, or protract them on a semicircular horn pro-
tractor, or,tracing paper, and, placing either on the chart, mbve
rl so tnat the-legs or lln€s pass through the three or more objects
o'bserved. The centre of the instrument is the position of the
observei,

In picking up a particular ancborage or position-siven the
position-protract the angle between the obiects inten?ed to be
used,. and place the least t'sensitive " anglo on the sextant, pick
up the position obtained by this angle-, then place the'iost
sensitive angle. on the_ sextart, and frailually work into that,
remerT'bering thalr to increa.se the angle, go iowar{s a positiori
aoou[ mlctwav rretween the ob]ects.
- A " sensitive " angle is that iu which the least change of uosition
will show the greatest change in anslo: usuallv the'lare6r ansle
is th.e more sensitive, or th6 objectslvbich are"being *p!"oacdbd
4 the most direct manner, i.e., in a course neaiestlhe ner.
pgndicular to the line joining them, will contain the most sensitivs
pgre.

j j i

*.i 
'f

By Authority: Rorr. S.:Bnenq Govemment printer, Me-lboini;,
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